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IIpeduc.aosue

IIpenuciaoBue

Kuura «POCCUVICKUE PTOPIIOJIMMEPHI: ucropus,
TeXHOJIOIUH, IIEPCIEKTUBLI», COCTOUT M3 TPEX Pas3meioB.

IlepBBIfi pasmes KacaeTcsa HCTOPUU CO3TAHUSA ITPOMBIIII-
JIEHHOTO TIOTEHI[MAaJia IIPOU3BOJACTBA U IIepepPabOTKU COBETCKUX
M POCCUUCKUX (PTOPIOJIMMEPOB, a TaKiKe (OTOPUPOBAHHBIX
POAYKTOB. ABTOPBI, WCHOJIb3Ysl OOMIENIPUHATYIO MPAKTUKY,
MMOIIBITAJINCH, COOPATh BOEAUWHO Pa3pPO3HEHHBIE MCTOPHUUYECKHe
moxymeHTsl B MockBe, Caukr-Ilerepoypre, Kuposo-Uemnernke,
Ilepmu m B apyrux ropomax Poccum, BKJIOUAsd KHUTHU 3aBOJ-
CKUX aBTOPOB, HambojJee TOUHO OTpasKarmlnue COOBITHUA Tex
jgetr. MbI He IIpeTeHIyeM Ha HUCTUHY B IIOCJeIHEN MHCTaHIUU,
XOTSA U MPUYACTHBI K JAHHOU TeMe, TaK KaK MMeJU BO3MOMK-
HOCTBH BMecTe paboTaTh u/UJju 00INaThCA C TEMH, KTO HAaUMHAJI
CJIOKHBIN IPOIECC CO3AAaHUA OTEeYEeCTBEHHOUN (hTOPHOJMMEDPHONR
HayKU U IPom3BoACTBa. MaTepuaJsibl pasjeia OCHOBaHBI KaK Ha
BOCIIOMUHAHUAX YUACTHUKOB COOBITUII, TAK W HA MOAJIUHHBIX,
B TOM YMKCJIe U HbIHE PacCeKpPeueHHBLIX AOKyMeHTax. Ha mpu-
Mepe co3maHusg (PTOPIOJIUMEPHOU ITPOMBINIJIEHHON XUMUU MbI
MMOIIBITAJINCEH IIOKAa3aTh IIPOIeCC CTAHOBJEHUA Halllell PomuHbI
KaK CBEPX/Iep:KaBhbl, pacCKa3aTh 00 YIIOPHOM TPyJe HAIIUX CO-
OTEeUEeCTBEeHHUKOB IIepe] JUIOM SAePHON YIPO3bI.

Bropoii paszmes MOCBAIEH ONMUCAHUIO HBIHEIITHETO COCTO-
AHUA (PTOPIOJIUMEPHOTO IIPOM3BOJCTBA M COOTBETCTBYIOIIETO
CerMeHTa PHIHKA.

Tperuii pasges pacCKakKeT UYNTATENI0 O HepPCIeKTUB-
HBIX HANPABJEHUAX MPUMEHEHUA (PTOPHOJIMMEPOB AJIA IIO-
BBINIIEHWSA KauecTBa JKU3HU JIOAel, MCIO0Jb3ysA HOBbIE pPOC-
cuiickue paspaboTKH.

B mpunokeHuAX IIpeAcTaBJeHbl pasjuUYHBbIe QoTorpa-
dum, KpaTKue XapaKTePUCTUKU 3aBOJOB U (PUPM, TaOJIUIIHI
CBOHCTB (PTOPIIOJIMMEPOB U APYTUe MaTepuaJibl.

IIpr HanmcaHMM MCTOPMUECKOTO MaTepuajga aBTopam 0o-
Jiee BCero IIOMOIJIM: KHHUTa OBIBIIIEro MuUHHCTpa MuHcpeamalia
JI.II. Pa6era «Aromusbiii npoekT CCCP: [IoOKyMeHTHI U MaTepu-
aJIbl» ; JIUYHBbIE BOCIIOMUHAHUSA OBIBIIIEr0 JUPEKTOpa 3aBoka MU-

_5-



IIpeducaosue

HepaJbHbIX yaoopeuuit Kupopo-Yemerixoro XuMu4ecKoro KOM-
ounara (SMY KUXK) B.B.YTKuHa u, IOoATOTOBJIeHHAA IPYIION
3aBOJUAH IIOJ] €70 PYKOBOJCTBOM KHHUTa «3aBOJ y IBYDPEUbA»,
usnanuad Kuposo-Uenenkum xumrombuaaTom B 2005r.; KHU-
ra mepMckoro 3aBoma «Ot «Bruimku» K «I['ajioreny», cocTaBJieH-
maa H.H.Tameoit u C.A.Hazaposrsim B 2002 1.

Mpl pemmay He YCIOMKHATH TEKCT KHUTU HOCTOSHHBI-
MU CCHIJIKAMM HA MCTOYHUKU (3a HEOOJNBLIIUM HCKJIIOUEHUEM
— CCBLIKM Ha IaTeHTHl M BocmoMuHaHUA). CIUCOK JuTepary-
pPBI, HA TEKCTHI KOTOPOII ONMUPAJINCh aBTOPbI, IPUBEIEH B KOH-
Ie KHUTY, ¥ 3aMHTEPECOBAHHBIN YUTATEIh CMOMKET HANUTU IJIA
ce0sa HeOOXOAUMBINT MaTepuaj B IIEPBONCTOYHUKAX.

ABTOpBI GJaTOZAPAT UYJEHOB (PTOPIOJMMEDPHOH CeKIuu
KIy6a XUMHUKOB «J[Major» - y4eHBIX U IPOU3BOACTBEHHUKOB,
B TOM YWCJIEe CIeIMaJucToB — 3aBoxuaH m3 Kuposo-Uemerka
u Ilepmu, a TakiKe TJIAaBHOTO peJaKTopa KypHaia «XUMUS
u 6usHec» A.M.IlepxoBa 3a aKTHBHOE ydacTHe B IIOATOTOBKE
MaHHOTO U3NAHUI.

Kuura paccunrana Ha IITHPOKUI KPYT YKUTaTEJIEH: IPOuU3-
BOJICTBEHHUKOB, HAYYHBIX PabOTHUKOB, IIperogaBaTesieii, CcTy-
JEHTOB U aCIIMPAHTOB TEXHOJOTUUYECKUX CIIEINAJIbHOCTE!, BCeX
TeX, KTO UHTEePEeCyeTcsl UCTOpHell CO3MaHMusa U MepPCIeKTUBaAMU
pasBUTUA QTOPIOIUMEDPOB U (PTOPUPOBAHHBIX HPOAYKTOB.

ABTOpHBI ¢ 6Jar0NAPHOCTHIO MPUMYT 3aMeUYaHUA U IIpe-
JIOKEHUSA YUTATeJeH 10 TeKCTy KHUTH, & TaKyKe NOIMOJHEeHUA U
BOCIIOMUHAHUS JJIA CJIEVIOIero n3gaHus.

Asmopul



Bsederue

BBEJAEHUE

IIpupona mpuMeHmIa AJA CO3TAHUA OPraHUUYECKOTO Be-
IIecTBa U3 BCEr0 MHOT000pasusd JIUIIbL HECKOJBKO 3JIEMEHTOB:
yrJIepol, BOAOPOI, KMCJIOPOMd, a30T, cepy u (ochop. Yriaepomy
OTBEZIeHO 0c000e MEeCTO, TaK KaK OOJBIINHCTBO MPUPOAHBIX CO-
eIVUHEHU MMEeIOT ero aToMbl B CBOéM coctaBe. CoBpemMeHHasA
XUMUA HAYYWJIach CO37aBaTh OPraHUYECKWe COeTUHEHUs C YVC-
MMOJIb30BaHUEM APYTUX 2JIEMEHTOB, a Ha UX 0ase — HOBbIe MaTe-
puanbl, 6e3 KOTOPBIX HEBO3MOJKEH TeXHUUYeCKuil mporpecc. 13
TaKWX BJIEMEHTOB MBI OCTAaHOBUMCS Ha (rope.

Coueranme (propa M yriaepoa B PasJWUYHBIX KOMOMHA-
MUaAxX o0ecleuymyio co3JaHMWe Psiia BechMa MHTEPECHBIX MarTe-
puajios. Ilpexxnme Bcero, aTo )peoHsl (XJIAaAOHEI), 00JIagaIOIIIe
PAIOM MHOJIOMKUTEJbHBIX CBOMCTB U HAaIlleAIlIe MPUMeHeH1e BO
MHOTUX OTpaciaAax u ObITy. Oco0yi0 M3BECTHOCTh MaTepuaJibl
TMOJIYYUJIA B CBA3UW C «O30HOBOM ITPOOJIEMOIT» - MM MPUIHUCHIBA-
Joch (6e3 0coObIX Ha TO OCHOBAHNIT) MHUIMHPOBaHMUE ocjaldJie-
HUS OKOJIO3€eMHOTO O30HOBOTrO cjiosA. OO0 3TOM ydYeHBbIe CIOPAT
[0 CUX TIOpP, 1, CKOpee BCero, NCTUHHAA IPUUYNHA B CAMOU IIPHU-
pozne 3emuu.

Hdpyroii BasKHBII KJacc (PTOPYIJIEPOAHBIX MaTepuaJjoB
o0pasyIioT BelllecTBa, HasbiBaemble o0IuM caoBom DPTOPIIO-
JIMMEPBI. HauGosiee Ba:KHBIN, 0a30BBIH (TOpPCOAEP KA
monumep — mosaurerpadropatuier (IITPI, anrn. PTFE). Ero
OTKPBITHE IIPOM3OIILIO coBepIlieHHOo caydaiHo. IllecToro ampe-
asg 1938 roma cOTpPyOHUK aMepUKaAHCKON (GUpPMBI «J[IOIIOH»
Poii IlnaukerT, cuHTe3uPyA (PPEOHOBBIE COeNUHEHNs, O0OHAPY-
JKHJI Ha CTeHKax 0aJslJloHAa ¢ ra3o00pasHBIM TeTpadgTOpPITHIIE-
HoM (TdD) cTpaHHBIN MOPOIIOK 6Gejoro iBera. I'azoo0pasHOTO
MOHOMEpa BHYTPU He 0Kas3ajioch, HO Bec 0aJlJIoHAa COXPAaHUJICH.
CrnenmoBaTesibHO, OBLIO JIUIIL OOHO OOBACHEHWE OOHAPYKEHHO-
ro pakTa — MOPOUS3OIILJIA IOJUMEPHU3AIUA C MOJydeHHeM IIo-
poIIKooOpas3Horo moJsimMepa. IIONBITKM PacTBOPUTH IIOPOIIOK
B Pa3JIWYHBIX KHUCJIOTAX M IMEeJIoYax He IPUHECJIU HUKAKOTO
pesyJsabraTa. Bcé sTO yAMBMIIO HWCCJIEIOBATEJNIsd, U OH B JeTa-
JISIX 3amucaJl YBUIEeHHOe sBjeHue. biaarogapa NyHKTyaJdbHOCTUA
YUYEHOrO M3BECTHA TOUHAA JaTa OTKPBITUS HOBOTO Marepuaja
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Bsedernue

C BEJIMKOJIEITHBIMY CBOMCTBaMU. IIPOAYKT MOJIYyUMJ aMEPUKAH-
cKoe ToBapHoe HasBaHue Te@aoH. [IT®I He uMeeT IPUPOTHBIX
aHAJIOTOB, OH OTHOCUTCA K KJAacCy aHTPOIIOTEHHBIX MaTepwua-
JIOB, CO3JJaHHBIX UEJIOBEKOM.

ITonmuTerpadTopaTUIEH MIPOABIAET HAOOP CBOMCTB, MHO-
rme W3 KOTOPBIX OTHOCATCSA K yYHUKaJAbHBIM. K mpumepy, oH
OJUH M3 CAMBIX TEPMOCTOWKHUX CPEIM MOJUMEPOB, UTO obecte-
YynBaeT IMUPOKUIN TeMIepaTypHBIN WHTEpPBAJ SKCIJIyaTalluu
marepuasia: ot 4 mo 530°K. [lisa Hero xapakTepeH PeKOPIHO
HuU3Kui Koaddurnuent tpenus (0,05 mo cranm), obecmeuus-
muii BHeceHUe (roproaumepa B «Kuury pexopaoB I'maueca»,
Kak Hambojee CKOJBL3KOro Marepuaja. llommmep XUMUUYECKU
CTOEK KO MHOTUM arpecCUBHBIM CpeJlaM, 3a YTO MHOTJAa UMe-
HyeTCcA «OPraHUYEeCKOU MJIATHMHOW», B TO Ke BpeMs OH OMOJIO-
TUUYECKU COBMECTHUM C JKUBBIMU TKaHAMU. Marepuas ruapodo-
06eH, aTMOoc(hepPOCTOEK, NMEET IIPEKPACHBIE SJIEKTPON30JIAINOH-
HbIe XapaKTepPUCTUKU.

OTMeueHHBIE CBOIICTBa IIPEIOIpeNeIni pPasHoobpasue
mpakTudyeckoro mnpumenenus IITdI: aromHas sHepPreTuka,
XUMHUYeCKasd IPOMBINIJIEHHOCTb, aBUaIna, KOCMOHABTUKA, BCe
BUBI TPAHCIIOPTA, MUKPOIJIEKTPOHUKA, 9JIEKTPOTEXHUKA, Me-
IUIIMHA, OBITOBAA TEXHUKA — 9TO JAJEKO He IOJHBIN IIepeueHb
obJracTell MCIOJb30BaHUA MarTepuaia. OH MIMPOKO IPUMEHUM
B KauyecTBE COCTAaBHOUW KOMIIOHEHTHI B IIPOMBBOJCTBE KOMIIO-
BUTHBIX MaTEPUAJIOB CAMOI'0 pasHo0OpasHOro HasdHaueHuA. Ha-
nosaerue IIT®I rpadpuToM, CUINKATOM AJIOMUHUS, CTEKJIOM,
U3MENbUEHHBIM KOKCOM WJIMW APYTUMU CHINYUYUMU UJIUA BOJIOK-
HUCTBIMY HEMETAJJIMYEeCKUMU MaTepuaiaMu HPUMEHSIOT IJIA
M3TOTOBJIEHUSA TPYIIUXCS AeTajieli yacTeil MexaHU3MOB, pas-
JIMYHBIX YIJIOTHEHUU W AJdA Apyrux ueneii. [lonumep aBiagerca
IIPEBOCXOMHBIM H30JATOPOM IJIA JJIEKTPUUECKUX Iereii, dKC-
IIyaTUPYeMbIX B arPECCUBHBIX U BJIAYKHBIX YCJIOBUAX.

CeoiicTBa, of0ecmeunBaioIe IIMUPOKOE MIPUMeHeHU’e
IIT®Y, o6ycaoBieHBI OCOOEHHOCTAMN €ro MOJIEKYJIAPHOTO
U CYIpaMOJIEKYJISPHOTO cTpoeHusd. CTPYKTypHOU emmHUIEN
IIT®S apnserca JuHelHad MaKPOMOJIEKYJa — IIOJUMepHasa
nens -C,F -CF -, o0pasoBaHHasa U3 MOHOMEDPHBIX I'DYIIHUPOBOK
C,F,. 3naunTesbHBIe Pa3Mepbl aTOMOB ()TOPa M MX B3aUMHOE
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Bsederue

OoTTaJKuBaHUE AeGOPMUDPYIOT YIVIEPOJHYIO IIEIIOYKY, CBEDPTBHI-
Basd €€ B cOMpalib, B OTJHUYHME OT IIJIOCKOI 3uUraaroodopasHoit
MaKpPOMOJIEKYJIbl TIOJUITHJIEHA. DOJbIliie pasMephbl aTOMOB
dropa obecreunBalOT IIOJHOE IIOKPBITHE YIJIEPOAHOM cImpa-
au ¢pTopHOIT 000s0uKoi. BHeimtHe maxpomosaexysaa IIT®I Ha-
TIOMHHAET ONTHUYECKOEe BOJIOKHO — YIJIepOJHAs CEepAIleBUHA U
o0oJIouKa M3 aToMOB (propa. Yriepona — yrieponHas CBA3b 0o-
Jaee caabas (20 KKaJj/MOJIb) IO CPABHEHUIO C (PTOPYTJIEPOTHOMR
(110 rrasm/mons). KBaHTOBO-XMMUUECKWE PACUETHI TEMOHCTPHU-
PYIOT KOHIIEHTPAIIUIO 3JIEKTPOHHOM IIJIOTHOCTU IIePEKPBLIBAHUSA
Ha cBasu C-F, uTo obecreunBaeT 3HAUNTEJIbHYI0 XNMHUYECKYIO
TMaCCUBHOCTH (PTOPA K BHEIITHUM JJIS MAaKPOMOJIEKYJIBI 00beKTaM
U 00'bsICHSAET HU3KME aare3uonublie cBoiicTBa IITPI. [InuHa ma-
KPOMOJIEKYJIbI 3aBUCUT OT T€XHOJOTUM, U JJIS IPOMBIIIICHHOTO
IIT®S gocturaer 10 maH a.e. (ATOMHBIX eIUHUIL). 3aMETUM, UTO
JUIA TIOJIMMEPOB C ILJIOXOM PACTBOPMMOCTHIO, K KOTODPBIM OTHO-
curcsa [ITPI, onpexnesieHre MOJIEKYJISAPHOTO Beca COIPSAIKEHO CO
3HAUUTEIbHBIMU TPYAHOCTAMU. KpoMe TOTO A1 HEOMHOPOIHBIX
MIOJIMMEPHBIX CUCTEM TEePAET CMBICT CAMO IOHATUE MOJIEKYJIAD-
HOTO Beca, KaK CTPOTroro (hM3MKO-XMMUYECKOTO ITapaMeTpa.
MaKpoMOJIEeKYJIbI MOTYT KOMIIOHOBATBHCS YIOPSAOUEH-
HO, 00pasysa KpHUCTAJLINUYECKYIO0, U HEYIOpAJOUYeHHO, 00pasys
aMop(hHYIO CTPYKTYypy. CBA3L MeXKIy MaKpPOMOJIEKYJIaMU OCY-
IIEeCTBJISETCA 3a CUYET cJaabblX BaH-IeP-BaajibCOBBIX B3aMMO-
IericTBUII aTOMOB (hTopa cocegHUX MaKpomoJeKyJ. IIpu KoJ-
JUHeapHOM (HapaJijieIbHOM) PacIOJOKeHUU MaKpPOMOJIEKYJT
KOJMYECTBO TaKUX CBs3ell 3HAUUTEJIbHO, UTO 00eCIIeunBaeT J0-
CTATOYHO IPOYHYIO CBA3h MAKPOMOJIEKYJ M BBICOKYIO TE€PMU-
YEeCKYI0 YCTONUMBOCTD ITOJMepa. B3auMHBIH CABUT MaKpPOMO-
JIEKYJI TIPY COXPaHEHWH MX MapajijiebHOCTA He TpedyeT 60Jb-
III0¥ 9HEPTUHU, dTUM U O0'BACHAETCA XJIAJOTEKYyUYeCTh MOJUMepa
MO JaBJieHNeM W HU3KUHM K02 (PUIIMEHT TPEHUS IIOJUMepa 110
moauMepy. YIaKOBaHHBIE MaKPOMOJIEKYJIBI 00pPa3yIOT JIEHTHI
(mamenu) wmwmpunoii 0,2 — 1,0 MKM, IIPpX 9TOM OCH MaKpPOMO-
JIEKYJI IePIeHIUKYJISAPHBI MJI0CKOCTH JIeHT. IIOCKOJIbKY AJMHA
MaKpPOMOJIEKYJ IPEBOCXOAUT ITUPUHY JIE€HT, TO MUMEeT MeCTO
u3rub MOJMMEPHBIX Ilelleil. YIaKOBKa JEHT B IIOJUMEPHOM
0JIOKEe HOCHUT CJIOKHBIN XapakKTep, M B JIUTEPATYpPe OTCYTCTBY-
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Bsedernue

0T YETKUE IIPEeACTaBJIEeHUA IO dTOMY Bompocy. HesdceH Tak:ke
XapakKTep COUJIeHeHUA YIOpAJOUeHHON m amop(HOU (as.

Kark umro6oit marepuman, IIT®I, Hapagy ¢ OTMeUYeHHBI-
MU JOCTOMHCTBAMU, WMEET U HEJIOCTATKH, PEerJaMeHTUPYIO-
niue 3(p(PeKTUBHOCTL W IIMPOTY €ro MpaKTUYECKOT'O HCIIOJb-
3oBaHuA. OguH M3 HUX — OOJBIIIOE KOJMYECTBO OTXOJOB, KaK
IpU IOJYyYeHUM MaTepuaja, TaK W IIPU IPOU3BOACTBE U3Je-
JUi. YHUUYTOKEHUE OTXOAOB IPOoOJeMaTUYHO M3-3a XUMUUEe-
CKOM M TePMHUUYECKOHN yCTOMUYMBOCTH IIOJMMEPa U TOKCUUYHOCTU
OIPOAYKTOB CXKUTAHUA. BTOpPO#l HEZOCTATOK — IIOJMMED KMMEEeT
caabyio aAre3wio K TBEPIBLIM IIOBEPXHOCTSAM, UTO OTPAHUYMBA-
€T ero WCIIOJIb30BaHWE IO CPABHEHUWIO C OOBIUYHBLIMU JAKOKpAa-
COUHBIMM TMOKPBITHAMHU. HemocTaTKoM SBJIAETCA W XOJIOTHAA
TeKYyUYecTh MacCuUBHBLIX oOpasmnoB IIT®I mox maaenmem. Ho
OCHOBHBIM CAEPKUBAIOIIUM (PAKTOPOM ABJIAETCA BBICOKAA CTO-
MMOCTh MaTepuaja II0 CPABHEHUIO C YIJIE€BOJAOPOAHBIMU MOJIU-
Mepamu. Bosee sh(peKTUBHOTO U PACIIUPEHHOTO NPUMEHEHUA
IIT®O moxHO HOOUTHCA, MOAUMPUIIMPYS IMOJUMEDP PA3TUYIHBI-
MU cHoocobaMu: XWMUYECKHM, MopdoJiornuecKuM (muciepc-
HBIM), 9JIeKTPOPUBUUECKUM, PafuallMOHHBIM U T..

Hnsa monmydenuss 6a30BOTO (PTOPCOAEPIKAIIETO ITOJIUMEpPa
HeoOxoaum mMoHOMep Terpadroparunena (T®9: CF, =CF,), ko-
TOpbIf mostydaroT u3 xJyopodopma (CHCL,). Ilpomecc mommme-
pusanuu TP uzpér crepyromum obpasom: us n(CF,=CF,) ¢ mo-
MOIIbI0 MHHUIKATOPA (IepPeKUCHbIe COeINHEHN ) PaCKPLIBAIOTCS
JIBOMHBIE YTJIEPOA-YTJIEPOAHbBIE CBA3U, U ITOSABJISIETCSI BO3MOKHOCTh
obpasoBanuA IenodedHbix Maxkpomoseryn IIT®I (-CF,-CF,-)n,
BKJIIOUAOIINX 10 AECATKA MUJIJIUOHOB BJIEMEHTOB.

ITonmumepusanusa TeTpaTOpaTHUIeHA S9K30TEPMUYHA, T.€.
UIET C BBIJEJEHNEM 3HAUUTEIHHOTO KOJWUECTBA Teria (0KO0JIO
40 KKaJ/MOJIb), W IPU OECKOHTPOJHLHOM €€ TeUeHUU MOIKET
MpousoiiT B3pBIB. IlosTOMy mpM ImoamMepusanuu Tpedyercs
adhderTuBHOE oxyaKkaeHue. [Iasa GesomacHoro xpamenus TP
€T0 TIaTeJFHO OUUIAIOT OT KMCJIOPO/a, 8 B TEXHOJOTUUYECKOM
mporiecce H00ABJIAIT UHTUONTOPBI ITOJUMEPU3aI[UU.

OTKpBITHE W TPOMBINLIIEHHOe ocBoeHue IIT®PI aBuioch
3HAKOBBIM coObITueM. Hauanach HOBas 310Xa YAUBUTEIHHBIX
MaTepuayioB, 6€3 KOTOPBIX TPYAHO MPEACTABUTh MHOTHTE BBICO-
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Bsederue

KOTEeXHOJIOTUYHbIE OTpacjau TeXHUKU. B mocieBoenubie 1950-
e roJabl pasBUBAIOIAsCA ATOMHAs SHepreTuKa, aBUAIlUSA, pa-
KeTHO-KOCMUUYECKas TeXHUKA He MOIJIA O0OMTHCH 0e3 HOBBIX,
CBEPXHAJEKHBIX MAaTEPUAJIOB [IJIS CAMBIX JKECTKUX YCJIOBUM
skcmayaranuu. CiegyeT 3aMeTUTh, UTO B TO BpeMs B IMOJY-
paspyIlieHHOH CcTpaHe HAaIJINCh OTBETCTBEHHBIE PYKOBOAUTE-
JI, KOTOPbIE CYMeJU BHIOPATh MIPUOPUTETHBIE HATIPABJIEHUA, B
TOM UHCJIe ¥ OPTaHMU3AINI0 OTEUECTBEHHOH IIPOMBIIIJICHHOCTH
(PTOPIIOIMMEDOB.

B Coserckom Coroze IIT®I cran m3BeCTeH II0 BKJIAIBI-
1aM B MOAINUIHUKAX, KOTOPbIe ObLIM B aMEPUKAHCKUX aBTO-
MOOMJIAX, MOJYYEeHHBIX MO JIeHA-Audy. IIombITKa mpuobpecTu
JIUIEHSUIO Ha IIPOMS3BOJCTBO (DTOPIIOJIUMEpPA He yBeHUaJach
yCcIIexoM, MOCKOJbKY MaTepuas ObLlI cTpaTerunueckKkuM. B cio-
JKUBIIEHCA CUTyaluy II0TpedoBaach padpaboTKa coOOCTBEHHOM
TeXHOJIOTUU ITPOM3BOJCTBA. IIpoilecc co3maHMA YHUKAJIBHOTO
mpoaykTa B Poccuu maumHajacsa B ropojge JlemmHrpasne (mo-
pobuee cm. JI 18). B mapre 1947 roma B Hayuno-ucciegosa-
TEJIbCKOM WHCTUTYTe ILIacTuuecKkux moaumepor (HUUIIII
CCCP - aprae OAO «IlmacTomosmMep») B HOBOIU JabopaTopuu
ObljIa OpraHM30BaHa paspaboTKa poccUiiCKuUX (GTOPOIIACTOB.
ITox pyxoBoactBoMm JIbBa BukentheBmua YepemkeBuua pabo-
raau HayuHble corpynHuku: I1.C.[IyHaeBckas, A.B.Eropora,
B.A.UBanosa, C.I'.Mankesuu, 3.K.Haywmosa, A.B.IlaBiosa.
KosnneKTuBY IPHUIIIOCH CTOMKHYTHCA C CEPhE3HBIMU IIPOOIeMa-
mu. PaGoTs! o ¢GrropriosnMepamM B Te TOABI IPOBOIUINCH TOJb-
Ko B CIITA. OTKPBITEIX TyOJMKAIIUYA IO JAHHOW TeMe HMpPaKTHU-
YecKu He ObLIO. ¥ aMepUKAaHIEB, KaK BIIOCJEJCTBUU U y HAC,
BCE OBLJIO CTPOTO 3acCeKpeueHo, ooMeHa Hay4YHOI mHpOpMaIuei
MeKAy CcTpaHaMu He cyIlecTBoBajo. McciemoBaTensaMm TIpH-
IIIJIOCh M300peTaTh W [AejiaTh CBOMMU PyKaMu JabdopaTopHbIe
YCTAHOBKHU, IpopabaTbiBaTh PasiMUYHbIE TEXHOJIOTUUECKUE Ba-
pUaHTBI, MOJYyYaTh U UCIBITHIBATH IIePBhIe 00Pa3I[bl HOBBIX XU-
MuYecKux BelrecTB. Texuosorusa mpousdBoicTBa IITDI ciaox-
Ha, Heo0XOAMMO PaboTaTh ¢ TeTPAPTOPITUICHOM IO OOJBIITNM
IaBJeHMEeM, a caM IMpollecc omaceH B3pbiBamMu. B 1947 romy
B J1a00pATOPUM MHCTUTYTA MOJYUMIUA HEPBBIA OTEUYECTBEHHBIN
noguTrerpa)TopaTUeH, a B 1949 roxy smechk y:Ke paboTaio
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Bsedernue

IIepBOE B CTPaHe ONBITHOE IIPOM3BOACTBO. B oTymume oT ame-
pPUKaHCKOro repmuHa «Teda0oH», B CoBerckom Coro3e moauMep
IoJIyunJ Ha3BaHue «@ropomyact-4», rae nudpa obosHaUaeT
KoJImuecTBO (hTOpa B MOHOMepe (3BeHe MOJUMEPHON ITenn).
OrpoMHYIO POJIb B CTAHOBJIEHUH M PA3BUTUU TPOMBIIILIEH-
HOTO TPOM3BOJICTBA (DTOPIOJIMMEPOB B HAIIIEH CTPaHe CHITPAJIN:

- MuHHCTP cpenHero wMainuuHoctpoenus (MCM CCCP)
E.Il.CnaBckuii, 3am. muauctpa xuminpoma [.II.HoBukos, Ha-
yaJabHUK 4-r0 riaBHoro ynpasiaenusd MCM A.Jl.3Bepes;

- npupexTop Kwuposo-Uemenkoro XuHMHWYECKOrO 3aBO-
ma (KUX3) A.D.Tepemerko u riaBHbI wnHKeHep KUX3
B.I1.3Bepes;

- ntupeKTopsl Kupopo-Yemnernkoro xumkomouuata (KUXK)
E.N.Pomanos, B.}0.3axapos;

- rnaBable uHXKeHephl KUXK: IO.B.IllanbHOB,
B.H.9abckuii, A.C.[HemoB, paupexkTop 3aBofa IIOJUMEPOB
KUXK A.M.Maciskos;

- uHxeHepbl 1 yuéHble KUXK: B.B.YTruH, I0.A. . IlanmuH,
&.M.HoBocénos, A.JI.TonsguuOB, JI.M.BopoBHeB,
A.H.Tony6es, 3.JI.Backun, N.H.Konecunuenko, B.A.Ilapés,
B.T'.IlappkoB, B.®.Bayaus, I'.Il.Co6oses, B.A.Camapa u MmHO-
rue ApyTue;

- yuéHble, MCCJIeJOBATEeNN U HPOEKTUPOBINMUKUN PAa Be-
nymux uHeTuTyToB CCCP, cTOosABIIME B Hauaje IIPOIlecca Co3-
IaHWUA IIPOU3BOJCTB, Mperkae Bcero padorauku HUUIIII CCCP:
JI.B.Yepemkesuu, H.M.Eropos, C.H.Ymaxos, H.H.JIorunaosa,
A.K.Ilyraués; ITIIX CCCP - B.C.IllInak, A.A.YmxuK u MHO-
rue ApyTue;

-UH)KeHepbIlepMcKoro3aBoa «amoren» : M. A.CKkpeOKoB,
A.M.I'ycbkos, U.I1.Vxaouckuii, C.A.Hasapos, K.B.Boerogum,
B.A.Ilepersarun, B.C.Axcenos, I'.J1.OcTpep, u MHOrHue Apyrue.
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I'nasa 1.

PA3SAEJ I. CO3JAHUE OTEYECTBEHHOI'O
IMPON3BOJACTBA ®TOPIIOJINMMEPOB

I'zraga 1. ®DOPMUPOBAHUE
«aromuoro mura» CCCP

WcTopus cosmanms MPOMBIIILIEHHOT'0 TPOU3BOACTBA PTOP-
nosumepoB B CCCP TecHO cBsA3aHa ¢ (hOpMUPOBAHUEM «AaTOM-
Horo mura». TouHee - ¢ BKIouenus B 1945 rogy Kuposo-Ue-
TEIIKOTO XMMUYEeCKOro KoMmOuHaTa (B To BpeMsa - 3aBog Ne 752)
B aTOMHYIO Iporpammy. /lamHas mporpamMma crajia HabUpaTh
000pOTEI Imocjie Toro, Kaxk 16 uioasa 1945 roga CIIIA ucnberTaaun
MePBYIO aTOMHYI0 60MOY, a 3aTeM MOCJIef0BalN AAePHbIEe aTaKu
CIITIA ma amnomckue ropoza Xupocumy um Haracaku 6 u 9 cen-
Ta6pa 1945 roga.

Co cropoubl pykoBoacTBa CCCP ObLiu IpeanpuHATHI He-
3aMeJJINTeJbHbIe U pelnuTebHble neiictBus. 20 aBrycra 1945
roga IlocramoBienuem I'ocymapcrBenuoro Komurera OGOpPOHEI
CCCP o6b11 cosman Cnemnmanbubiii KomuTeT (CK) mpu Ilpen-
cegaresie Cosera muuumctpoB CCCP M.B.Crammme. B cocras
KOMUTETa BOIILIN MOJUTUKU, YUEHBIE, ITPEICTABUTENN HAPOJ-
HOro Kommccapuara BuyTpenHux nex (HKBII): mpexmcemaresnb
— JI.II.Bepusa, unensl: I''M.Maneunxko, H.A.BoszeceHckuii,
B.JI.Bauuukos, A.Il.3aseunaruu, 1.B.Kypuaros, II.JI.Kanuia,
B.A.Maxués, M.T'.Ileppyxun. [Ipu xomurere geiicrBoBay Tex-
HUYEeCKUU coBeT noj pykoBoactBoMm B.JI.Baruukosa. B ero co-
cTaBe OBLIM KPYITHbIE PYKOBOAUTENHN ITPOMBIIIIEHHOCTH U yUe-
Heie: A.M.AnuxaumoB, H.A.Bosmecenckmnii, A.Il.3aBeHarun,
A. D Nopde, II.JI.Kanuma, HW.B.Kypuaros, IO.B.Xapuron,
B.A.Maxués. [Ijgd omepaTUBHOT'O PYKOBOJACTBAa HAYUYHO-HCCJIE-
IOBATEIbCKUMU M IIPOEKTHLIMU HHCTUTYTAMM, a TAKKe IIPO-
MBIIIIJIEHHBIMY IpeAnpuaTuaMu 0s110 co3nano Ilepsoe I'imaBuoe
Yupasaenue (IIT'Y) npu CoBere Munuctpor CCCP, xoTopoe B
1953 roxgy 6bimo 1mpeoOpasoBano B Mwunwucrepctso Cpenpmero
Mamunaoctpoernusa (MCM CCCP), mauresbHOe BpeMs BO3TJIaB-
asgemoe E.II.CnraBckum™.
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I'nasa 1.

Xora Bemurkas OreuecTBeHHas BOMHA IIPOTHB (pamimama
B 1945 romy saxkoHUYMJIaCh, IOJIsI aTOMIIUKOB «0oeBasi» »KU3Hb
TOJILKO HaumHamach. O6cTaHOBKA TpeboBaIa KapAUHAIbHBIX Mep
[IJIsT BOCCTAHOBJIeHUA mapurera aromuon sxkcnaucuu CIITA. ITo-
aromy pacnopsi:keHuss CK Ob11m 00a3aTesbHBI AJ1 0e3yCJI0BHOTO
WCIOJIHEHUSI BceMu MuHUcTepcTBaMu u BegoMmctBamu CCCP.

Kax ormeuasn JI.JI.Psa6es™, (cm. JI 1) «...TaKue rpaHano3-
HbIe TIPOEKTHI, KAKUM SBJIAJACH U [0 CUX IIOP ABJISETCSI aTOM-
Hasg TeMa, HEeBO3MOKHO M He IIOJ CHUJY CO3JaThb U OCBOUTH B
UB0JAINY HUA OJHOMY BBIJAIOIIEMYCS YIEHOMY, HU OTJAEJIbHOMY
HaAYYHOMY YUPEKJEeHUI0, HU [Oa’ke OTAeJbHOH cTpaHe, KaKou
OBl BeJIUKOUW OHa HU Obliaa. [JIaBHBIM YCJIOBUEM PeIleHUs II0-
IOOHBIX 3a71a4, OT UJEU U HAYUYHOT'O IIPO3PEHUA 10 BOILJIOIIEHUSA
B F'OTOBBIX T€XHOJIOTUUYECKUX (PopMax, SIBJISAETCS MHTEHCUBHBIHN
OTKPBITBIIT 0OMeH mH(pOpMAaIleil Ha BceX dTalax U YPOBHAX pe-
IIeHusA MON00HOI cBepXx3ajaun, KOTOPBIN CII0CO0eH 00ecIIeunThb
TOJIBKO 00IIIeMUPOBOM HayuyHBIN mporiecc. CToMb HeoOX0auMoe
IS ycmexXa [geja MeKIyHapOIHOe COTPYIHUYECTBO OCYIIEeCT-
BJISIJIOCH, HECMOTPA Ha 3aKPBITOCTH U PEXKUM CTPOKAUINEH ce-
KPETHOCTU, 34 CUeT NMPUTOKA B AMEPUKY KPYIHBIX YUEHBIX,
9MUTPUPOBABININX U3 EBPOIBI, KOTOpPhIE, OYyAy4YM OO CMEPTH
HanyraHbl HAIIM3MOM, OBLJIM TOTOBBI I'OPBI CABUHYTH, JIUIIE ObI
IIOMOYb YHUUTOMXKUTE (harnusM. ...HeMmIpl morepmuenn Heyzauy,
B YACTHOCTH, M3-3a M30JUPOBAHHOCTH OT MHPOBOTO HAYUHOTO
mporecca. Uto ke Kacaercsa Coerckoro Corosa, ToO 3[jech HeMA-
JIVIO POJIb ChIT'pajia pasBeJbIBaTeNbHASA AesATEeIbHOCTb, KOTOpas
MO3BOJINJIA HAIIIMM YYeHBIM ObITh B KypCe HAayYHBIX U TeXHU-
YeCKUX NOCTUIKEHUII B 00JlacTH pa3pabOTKU SAePHOr0 OPYIKUA
MPaKTUYECKU C IIEPBOr0 AHMA...».

Hna mosmyuyenma coOCTBEeHHOTO aToMHOTO opysRus Coer-
ckomy Coro3y mocjie aMepUKaHCKON «IeMOHCTPAIlUU CUJIBI» B
1945 roxgy moTpeboBaIOCh YeThIPE Tofa HAIPAKEHHON paboThI.
3a 9THu TAKeJeUIre MOCJIEBOEHHBIE TOAbI HY KBl U Pa3PyXU B
CCCP 6bL1u ¢ HYJIA CO3[AaHBbI HOBbI€ I'POMAaHbIE OTPACJHU IIPO-
MBIIIJIEHHOCTA Ha OCHOBE IIPOPBLIBHBLIX HAYUHBIX TEXHOJIOTHIA,
BHEJIPABININXCA «C KoJjiec». Hayka 3ayacTyro Ij1a 9yTh BIIEpe-
I1, & TO U BPOBEHb C CO3JaHMEM IIPOMBLINIJIeHHOH 6a3bl. OT-
craBanue oT CIIIA B HauaJbHBLIN MMEPUOJ CO3TaHUS ATOMHOTO
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Dopmuposarnue «amomnozo wuma» CCCP

opy:Kus ObLIO BechbMa 3HauuTeabHBIM. B 1950 rogy B amepHOM
apcenayie CIITA 6b110 cBbimie 300 aTromubIX 60MO, a y CoBert-
ckoro Coroza aumb 12. Hauasmack ToHKa BOOPYKEHUHN, B KOTO-
poit CCCP Bcero 3a 20 mocienyoIux JeT «IOTHAJ U IeperHaJ
Amepury». K cepenune 1970-x B AJepHOM BOOPYKEHUH [0-
CTUTJI TIapuUTeTa. B 9TMX yCJIOBUAX HAUajgach cepus Iepero-
BOPOB, KOTOPbIe MPUBEJIN K 3aKJUeHnIo noroBoposB mo CHB u
IPYyTUM BUJIAM BOODYKEHUII.

BesycmoBHO, 9TO OBIJI IIOABUT U BLIHYKIEHHAS OTPOMHAA
JKepTBa BeJINKOU CTpaHbl 1 ee Hapogaa. Hanpumep, B 1954 rony
rocorog:xer CCCP cocraBasan 443 miapn. py0., B TOM UYHcCJe
pacxoasl Muuo6Gopousr 100,3 mupx. (22,6%), BrIOUasa (u-
HaHCUPOBaHMe cIelnpacxonoB MwuHcpeamaina us OmoAKeTa -
12,26 mapa. pyo. CrpanHa Kujaa 0elHO, HO CO3HATEJbHO IILJIa
Ha OTPOMHBIE 3aTPAThl BO MMs OOpEeTeHus TJIaBHOTO IPUOPHU-
Tera - Mupa. Co3JaHHBIN SAAEePHO-OPYKEHMHBIN IIOTeHIINAJ U
B JaJibHeHIeM rapaHTUpoBaj 0e30macHOCTh CTpaHbl. I[omoJ-
HUTEJbHBIM IMO3UTUBOM ATOMHOM TEeMATHUKM CTAJ0 PasBUTHE
MUPHOM aTOMHOII sHEPreTUKM. ATOMHBIA IPOEKT CYIIleCTBEH-
HO moBJIUAJ Ha manbHelinnee passutue CCCP. OH BhITEKas us
dyHIaMEHTATbHBIX HAYUYHBIX HCCJIETOBAHWI, B CBOIO OUepenb,
CII0COOCTBOBAJ YCKOPEHUIO PA3BUTHUA AAEPHON (PUSUKU, (PUU-
KU BBICOKUX JaBJEHUH U TeMIIepaTyphbl, MOTPeOOBA CO3JaHUs
YCKOPUTENbHON TEeXHUKW, BBIUMCIUTEJIBHOTO OOOPYIOBAHUS.
BaskHeHITyI0 poJib B YCIIEIITHON pean3alluy IPOEKTa ChIrpaiu
XUMHUKH, MaTepUajaoBebl, TeXHOJOTHU, KOTOpPbIie obecreunBa-
JI BOTLJIOIIeHMeE naell ()DMBUKOB B «JKeJIe30 W M3AeJUA». Bosb-
HINHCTBO mpeanpuATuidi MwuHcpeamarliia mMeau XUMUYECKUN
Mpo(UIb, UYTO MPOABUIOCH B UX HAa3BaHUAX. IIpuMepoM ABJIA-
erca Kupopo-Uemenkuii XMMUUYECKHII KOMOMHAT, CO3LAHHBIN
KaK [/ oTpaboOTKU YPAHOBBIX TEXHOJOTUI, TaK W JJIA IPOU3-
BOJICTBA ()TOPIIOJUMEPOB, HEOOXOAUMBIX JIS pealnu3aluu mpo-
1IeCCOB aTOMHOTO ITPOM3BO/ICTBA.

B reuenme muorux Jet aromubIil nmpoekT CCCP peanuso-
BBIBAJICA B YCJIOBUSX BBICOKOI 3aKpbITOoCTU. MHOTME MaTepua-
JIBI OBLIM HEJZOCTYIHBI IITUPOKOI 00IecTBeHHOCTH. [losgBUIOCH
HeMaJI0 MCKaKeHUil, Heo0'beKTUBHBIX OIEeHOK IIPOILJION aes-
TeJIbHOCTU B aToMHOI cdepe. I1o 9T0oil mpuumHe OA PYKOBOJ-
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I'nasa 1.

ctBoMm JI.JI.PssbeBa OGbLIO pacceKpedueHO W BhIOyIleHO 11 KHUTr
JIOKYMEHTOB, OXBaTbIBaroImux mepuon ¢ 1938 mo 1956 rongsi.
Kark samerun JleB [IMmurpueBud: «ITU JOKYMEHTHI - HE IIPOCTO
UCTOPUA W NaHb YBAKEHUS TE€M BBIJAIOIMMCS yYUEHBIM, CIIe-
muajucTaM, padouymM, KOHCTPYKTOPaM, KOTOPbhIE BOILJIOIIAJIN
QTOMHBIA TIPOEKT B JKM3HB, DTO BBLIABJIEHNE TJIABHBIX IIOJXO-
OB, KOTOPBIMU MBI JOJIKHBI PYKOBOJACTBOBATHCS, UTOOBI [IO-
OUTHCS CePbE3HBIX PEe3YJIBTATOB B IOABEMEe HAIllel 9KOHOMUKH,
MOJEePHUBAIINN CTPAHBI, PA3BUTUU HAIIIEN HAYKW, B peania-
WY KPYIHBIX HAIIMOHAJBHBIX HporpaMm». Hawm Kaskercs, 4To
CKa3aHO OYeHb TOYHO.

Ycnexy B aTOMHOM TPOEKTe B 3HAUWUTEJIHHOU MEpE CIO-
co0cTBOBaJIa MOJAEeP:KKa (GyHIaMEeHTAJIbHOM ¥ IPUKJIATHONR
HAayKW, HAYYHBIX IMTKOJ, KaK ITPOSBJIE€HUNE T'OCYAapCTBEHHON
MMOJINTUKN; €IWHCTBO ITMKJA WMCCJefoBaHme — paspaboTka —
IIPOMB3BOJICTBO; BEAYIlasd POJIb HAYYHO-TEXHUUYECKUX COBETOB
(HTC) B o0mreii moJMTHKe OTpacju, Ollopa Ha aBTOPUTETHOE
MHEHWEe YYEeHBIX, €IWHCTBO aJAMWHUCTPATUBHOTO W HAYUYHOTO
PYKOBOJICTBA, a TaK)Ke BBICOUANINIAA OTBETCTBEHHOCTH U DHTY-
311a3M JIIOJIEeH.

IIpumeuanusa k riaase 1.

*I E¢pum IMapmosuu Ciaapekuii. MUHUCTD CpefHET0 MAIIMHOCTPOE-
Husa CCCP ¢ 24 utona 1957 mo 21 Hos6psa 1986 roga. Pogunics 26 okTsabpsa
(7 HOsIOps1) 1898 1. B ceme MaxeeBKa, Taranporckoro okpyra, I[oHCKOTO
Boiicka, (apime ropog MaxeeBka, I[[omenkas o6sacTs). JlereHmapHbIi ye-
JIOBEK, BOEBABIIIUU BO BpeMs I'pPaskJaHCKOII BOWMHBI B KOHHUIe ByaeHHOrO,
BIIOCJIEZICTBMH Pab0oTa B IMPOMBIILIEHHOCTH, BO3IVIABJIA 3aBOJ Ha Y paJe.
BLII BRIJAIOIINMCA IIPEACTABUTENEM COBETCKOM IIIKOJBI IPOMBIIIICHHBIX
pykKoBoauTesieii. VIMEHHO OH OKasaJ OTPOMHYIO TOILEPKKY PAa3BUTHIO
K4YX3 u ropoga Kuposo-Uemernka, Kuposckoii obsactu. Ilpu Bceit cBoeit
3aHATOCTH OH HAXOIUJ BO3MOKHOCTDH JIMUHO IIOCEIATh W 3aBOJ, 1 TOPO.

*2 Jles Imurpuesud Ps6es. MUHHICTD cpeJHET0 MAITAHOCTPOEHUS
CCCP c 21 Hos16psa 1986 roga mo 27 urona 1989 roga, 3amecturens [Ipes-
cenareass Cosera MunuctpoB CCCP ¢ 1989 roga mo 1991 rox. OnbITHBIHR
PYKOBOJUTEJBb BEICIIIETO 3BeHa. Biiarogapsa ero HaCTOMYMBOCTH, PacceKpe-
YeHbl MHOTHE JOKYMEHTHI IIePHOJa CTAHOBJEHWS ATOMHON IIPOMBIIILICH-
gHoctu CCCP. Ero KHUI'Y ¥ BOCIHOMMHAHMUS IIOJIE3HEI JIJIs IIOTOMKOB.
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I'zasa 2. IEPBBIN COBETCKHUI ITPOMBIIIIJIEH-
HBIN ®TOPOIIJIACT

Tor ¢daxt, uro B CIIIA paspaboTama TeXHOJOTUS U OC-
BOEHO IIPOMBIIIIJIEHHOE MTPOMBBOJCTBO YHUKAJIBLHOTO ILJIACTUKA
— tedona, B CoBerckom Coio3e y3HAIu B cepeguHE COPOKO-
BBIX rof0oB. Marepumays mMeJl CTpaTermyecKoe 3HAUYeHUE, TaK
Kak ObICTPO HAaIllesJ IpUMeHeHUe B aTOMHOM mpoekTe. Ceirpasa
pOJIb XUMHUUYECKas CTOUKOCTD TedioHa. s BhIgeIeHUS Pagu-
0aKTUBHBIX M30TOMOB ypaHa TpeboBajica rekcadropuj ypaHa
(UF,), maxopammuiica mpu OOBIYHBIX YCJIOBHAAX B Ta3000pa3HOM
cocroaHuM. /1 MOMyUYeHNA 9TOTO COEAUHEHUA U3 IPUPOTHBIX
MUHEPaJoB TpeboBaJIOCh (PTOPpUPOBaHME, TPOBOUBIIIEECH C IIO-
MOII[bI0 arpeCCUBHBIX (DTOPUPYIOIIUX ATeHTOB, PA3PYIIABIINX
KOpIlyca MeTaIMYeCKUX PEeaKTOPOB U APyroe obOpyaoBaHUE.
ITosmrerpadTopaTuaeH OKasajacAd YCTOMYUB KO BCEM MCIIOJIb30-
BaBIIIUMCS peareHTaM.

Hauano cosmaHuMA HTPOMBIILIEHHOTO (hTOPOILIACTA IIOJIO-
Km0 IlocranoBienme CroenuanbHOro Komurera or 26 OKTA-
6psa 1945 roma, B koropom CK mopyuun III'Y «..nmomobGpaTh
3aKOHCEPBUPOBAHHBIE 00LEKTHI B palioHe YpaJja u APYyTrux, OT-
BeUaoIe TpeOOBaHUAM CTPOUTEIbHBIX 00beKTOB 813 1 817».
CiegyeT 3aMeTUTDh, YTO BCE PEIIEeHUA HOCUJIU CTPOTO CEKpeT-
HBIN XapakTep, MO3TOMY OOBEKTHI, IPOAYKIUSA U APyrasd WH-
dopmanysa nMeau yCJIOBHBIE HAUMEHOBAHMA.

Yepes nse umemenu bB.JI.BamuukoB u H.A.Bopucos B
nucbMe Ha umda JI.II.Bepum cooOIimamT: «..cuuTaeM IIeJIecoo-
OpPa3HBIM MOCTABUTH BOTIPOC 00 MCIOJH30BAHUU TIOJ CTPOUTE -
cTBO 00beKTOB 813 u 817 cienyroiux MIOIIaL0K:

- miomanka 3aBoma 216 HapkomaBumampoma, pacioJio-
Kenuas B CBepaI0BCKOM obsacTu B moc. Bepx-HeliBuuCcKOM;

- maomagka HapxomOymmpoma m 3aBoga (52 MuuHxuMm-
mpoMa, pacnojoskeHHad B KupoBckoii obiactu Ha peke Bar-
Ke...». IMEHHO 3TOT MOKYMEHT OIPENeNJ NaJTbHEUITYIO CyIb-
o0y Kuposo-Yerernkoro saBoga 1 0yayIero ropoia Ha CAUAHUN
pek Batkm u Yemirbl.

Hauano crpourensctBa Kuposo-Uemnmenkoro xuMmuecKo-
ro z3aBoga (KUX3) ObLIO ITOJOKEHO HPUKA30M 3aMECTUTEJS
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HapkoMa Tskesoin npombiitienHoctu CCCP or 27 cenTsabdps
1938 roma. B mauasne 1942 roga saBoj BhIJAJ TEPBYIO IPOIYK-
U0 — KapOua Kajabliud U HeralleHylo m3BecTh. [laiee mocra-
HoBJeHueM IIpaBurenscTBa CCCP ot 30 cenTsadopsa 1946 roga u
MIPUKA30M MUHHUCTPA XuMudecKoi mpomsbinieHaoctu CCCP ot
8 oKTs20ps1 1946 roga OBLIO IPUHATO PEIIeHNe O CTPOUTEILCTBE
3/1eCh TIIPOMBIIIJIEHHOTO KOMILJIEKCA II0 ATOMHOM TeMaTUKe U
CO3TaHUIO TIPOM3BOJACTBEHHBIX MOIITHOCTEH IO BBIMTYCKY XUMMU-
YecKOl MPOAYKIIMY HAa OCHOBE XJiopa u (ropa.

Co0ObITuA pasBUBAJINCH CJEAyIONMM oOpasom: 15 mapra
1948 roma Bwimio pacnopsaskenue Coera MwumuuctpoB CCCP,
noxnucagHoe M.B. CramuusiM. B HEéM B yacTHOCTHM OBLIO 3a-
nucauo: «0O6s3aTh MuUHXUMIPOM: a) CMOHTHPOBaTh B 'ocyznap-
cTBeHHOM wuHCTUTYTe npukjanuoir xumuu (MIIX) K 1 wuioHsa
1948 r. ycTaHOBKY IJisi IPOM3BOACTBA TeTPa()TOPITUICHA ITUPO-
ausoM (peoHa—22 u pasroHkoi mo merony HUU nmonumepusa-
num minactmace (HUUIIIT) ¢ cyTouHOII TPOM3BOAUTENHHOCTHIO
10 xr ynctoro rTerpadropsTuieHa, 6) cmouTupoBats B HUUIIIIL
K 1 mioHa 1948 r. ycTaHOBKY [Jis IIOJMMEPU3AIINU TeTpagTo-
patmiena, mosrydyennoro md I'MIIXa, ¢ cyrouHO# mpomsBOnu-
TeJbHOCTHIO 10 K, a Tak:Ke 00ecImeunTh PaboThl IO U3BICKAHUIO
METO0B epepabOTKU MOPOIITKOBOTO MOJIUTETPa(PTOPITIIEHA B
U3[eNNns, B IEePBYIO Oouepenb MPOKJIANOK I (hJIaHIEB MO TeX-
HUYECKUM YCJIOBHAM U dcKus3aM Jgabopatopuu Ne 2 ArageMun
Hayx CCCP...». Uepes HeKOTOpPOe BpeMs 9TU TeXHOJOTUU Hava-
JIV ocBamBaTheA U Ha 3aBojie B KupoBo-Yemerike.

B 1948 romy Bwimio emé oxuo IlocramoBiienmne CoBera
Muuuctpos CCCP, B KOTOPOM IIOPYyYaJsoCh OCBOUTH IIPOM3BOJ-
ctBo 100 Touu (dgrropormmacta B ron. OTmeTum, UTO BCe HCCJIe-
JoBaTeJIbCKHe padoThl 1Mo moJsyuenuio ¢gropomaacra—4 8 CCCP
OBLIN CKOHIIEHTPUPOBAHLI B JleHuHrpame. PaboTamMu pyKoBoO-
oun wien-xkoppecnougenT AH CCCP, mpodeccop C.H.Vmrakos
(HUUIIII). ITapannenbuo B I'NIIXe 3aHMMaINCh MOJTyYeHUEM
MoHOMepa (MCXOAHOr0o HMPOAYyKTa - TeTpadropaTuiena). Ceipbe
IS TOJIyyeHUsA MoHoMepa (xJjamoH — 22) mocrtaBiaa Kuporo-
Yemenkuit 3aBog Ne 752 (B oyayiem KUXK).
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Ucxonuserit Terpadropatuiaer B 'MIIXe mosryunam B KBap-
1eBOI TPYyOKe ¢ ajeKTpooborpeBoM. IlepBrlit propomaact B HU-
WIIII monyumium B peaKTope-moammepusaTope ob6bémom 130
autpoB. A B 1949 rogy B HUUIIII y:xe ObLIO HaIa’KeHO OIIBIT-
HO-IIPOMBIIIIJIEHHOE IIPOMBBOACTBO (hTOpOIIacTa-4, a TaKKe BhI-
IyIleHbl IIepPBbIe 3arOTOBKM METOJOM CIIeKaHUA. KoJIeKTuB
HUWUWIIII npomoskai mosydeHre HOBBIX IPOAYKTOB: B 1950 —
dropomnacra-3, B 1951-55 roasl comoanMepoB: (PTOPKAYUYKOB
CK®-32, 26, ¢propomractos-40, 42, 3M, 32, ¢TopiaKkoB u T.1I.

PaspaboTaHHBIE TEXHOJIOTUU BHEIPAJUCHL B IIPOMBIIII-
JeHHOe IpousBoAcTBO Ha Kuposo-Uemernikom 3aBoje. IlepBbie
TpyauocTu (mmoapobuee cm. JI 2) cocTosaum B TOM, UTO B Kaue-
CTBEHHBIE M3JeJNusA IepepabaThliBaIach JUIIb HEOOIbIIAA YACTh
moanyuaemoro B HUMUIIII ¢propomiaacra—4. CchLiaiuch Ha He-
KauyecTBEeHHLIN MOHOMED. B To BpeMs ellié He ObLIu cPOPMYJIU-
poBaHBI TpeboBaHUSA K KauecTBy M-4. B HUUIIII npugymaiu
TEePMUH - «IPOOHAA MMOJUMEPU3ANUA», T.€. U3 MapPTUU MOHO-
Mepa oToupasum mpody, M3 KOTOPOH MPOU3BOAMUJICS IIOJUMEP.
IIpu ymoBIETBOPUTEJIBHBIX IIOKA3aTENAX, HAPTUA MOHOMEpA
KCIIOJIb30BaJIack. IIpyu HEyIOBIETBOPUTEJIbHBIX — PEKOMEH[a-
Ui He ObLIO.

Takke u B TIIXe TpeboBaHUA K KaueCcTBY XJamoHA, IIO-
JyyaeMoro ¢ 3aBoja 752, ObLau He MOHATHBI. OUueBUIHO, UTO B
HCCJIeIOBATEILCKUX OPTaHU3ANUAX, B YCJIOBUAX HENOCTATOYU-
HO# 0asbl M OIBITA M3YyUEHUS CJIOKHBIX IIPOIECCOB, HE MOTJIU
chopMyIUPOBAThL UETKUX TPEOOBAHUN K KaUeCTBY MCXOTHBIX
nmpoaykToB. CKasbIBajach W CIIEINIKA, BbIBBAHHAA MOJUTHYE-
CKOI HEOOXOAMMOCTBIO.

B Takoii cuTyanuu pyKOBOJACTBO 3aBOAa 7H2 IOIIJIO HA
oueHb cMmeJiblii 1 pemuaiimuii 8 CCCP miar, - He IPUHAIO yT-
BEDP'KAEHHBIN IPOEKT HA CTPOUTEIBCTBO I€XA IO IIPOUBBOJICTBY
dropomracra. 3aBona mobuJicsi, 4ToObl pacmopsykeHuem MXII
OH OBLI BO3BpaIléH Ha gopaborTky. Ilocyie sTOro Hay4YHBINA CO-
rpynauk I'MIIX A.A.Ymxuk K 5 auBapa 1954 roga paspabo-
TaJ MEPOIPUATHUA II0 MOBBIIIEHUIO d3(PPEKTUBHOCTU PEKTUDU-
Kanuu xjagoHa-22, a gupexrop I'MIIXa B.C.IlInak uepes aBe
HeZeau o0paTWica ¢ JOKYMEHTOM K 3aMECTUTENI0 MUHUCTPA
xuMmnuecKkod npombinienaoctu .II.HoBukoBy. [lanee mepo-
MPUATUAA YIIJIN B IPOEKTHBIN MHCTUTYT.
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ITapannensuao 16.05.1954r. raaBubiii mH:KeHep Kupo-
Bo-Yenerkoro sasoza B.II. 3BepeB*™ HampaBuJy CBOM 3aMeda-
HUSA U OPEAJOKEeHHUs II0 IMPOeKTUPOBAHUIO MPOU3BOACTBA, KO-
TOpble OBLIM PACCMOTPEHBI M YTBEPsKAEHBLI Ha COBEIaHUU Y
raaBHOTO wuH:KeHepa IlepBoro I'nmaBmoro VYupasimenusa MXII
B.H.AnTonoBa 08.06.1955 roga. Cpok OKOHUAaHUS CTPOUTEIb-
CTBa IIPOW3BOACTBa (propoiaacTa-4 ObLI HaMeueH Ha BTOPOM
KBapTaJj, IyCK - TpeTuil KBaprtaJa 1956r.

C mavana 1956 roma 8 HUMIIII u I'IIIXe opranusyer-
cs CTaXKMPOBKA 3aBOACKUX KAAPOB: HAUAJBHUKOB CMEH, all-
mapaTynuKoB, JabOPaHTOB, ciaecapeii. OZHAKO YpPOoBeHb PabOTHI
onbITHBIX ycTaHOBOK B HUMIIII u I'MIIXe He ymoBIETBOPSI
cnenuanucToB 3aBoga 752. IlmpexTop 3aBoxa .M. TepeureH-
Ko'l 3a Tpu MecdAla 4O OKOHUAHMUSA CTPOUTEILCTBA IIPOM3BOJ-
ctBa (15.03.1956) numrer 3amectuTento MuHMCTpa XUMIIpOMa
H.II.HoBukoBy: «O3HakomMuBIInCh ¢ mpoudBocTBoM B 'MIIXe
u HUUIIII, ormeuaem:

IIporeccsl muposmsa xJaamgoHa-22, PeKTUGUKAIINU TUPO-
Ju3aTa, MOJUMEpPU3alluy MOHOMEpPAa HEeJIOCTATOUYHO H3YUYEHHI.
Kax ciaencrTBue, mpu mnepepaboTke XJjagoHa-22, COOTBETCTBY-
ommero TV, moaydyaercs moamMmep C HUBKONH TepMOCTaOUIIb-
HOCTBIO. BepoATHON NPUUYMHON ABJIAIOTCA IPUMECU B XJIOPO-
dopme, XsamoHEe, MOHOMEDE, BIUSHNE KOTOPBIX HEJOCTATOUHO
usdydeno. CyIIecTBYIOIe METOAbI aHaJM3a IMO3BOJSAIOT OIpe-
JIeJUTH TOJBKO COAepP:KaHMe OCHOBHOTO BEIECTBA, O XOJe IIPO-
Imecca NUPOJIN3a CYAAT II0 COJNEPIKAHUIO HENPeAeJbHBIX COeqU-
HeHUM, a He 110 coAep:kanuio npumeceii. B I'IIXe u HUUIIII
He yOeJseTcs MAOCTATOUYHOI'0O BHUMAHUS W3YUEHUIO BIUSHUS
pasIMYHBIX TpUMecell Ha KauecTBO ()ropoiiacTta-4, a Tak:Ke
paspaboTKe MEeTOJ0OB aHAJUTHUUYECKOTO KOHTPOJsA. B cBAsu ¢
9TUM IIPOIIY IATh YKa3aHUEe COOTBETCTBYIOIIUM UHCTAHIIUAM 00
opraHmusanuu paboT 10 M3YUYEHUIO BIUAHUA PASIUUYHBIX IIPU-
Meceil HA KauecTBO (hTopoIniacta-4 u paspaboTKe HOBLIX METO-
OB aHaau3a (Macc-CIeKTPOCKONMMYECKUX WU MHPPaKpPaCHBIX
CIEeKTPOB), MO3BOJIAIOIINX OMPENeJUTh Haluune IIpruMeceii;

B HUMUIIII B monmmepusaTop 6oATcA (13-3a B3PHIBOB —
npumed. B.B.YTKuHa) 3arpykarh 25 KI' MOHOMepa, a HaM B
npoekT sajdoxkuau 32,5 kr; B TIIIXe pexoMeHAVIOT IPOBO-
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IUTH IBOMHYIO PEKTU(DUKAIINIO, XOTA AasKe IOCJe IIEPBOM IIPOo-
IYVKT cooTBeTcTByeT TV ».

3aBoguaHe XOPOINO MOHWUMAJU, YTO B IIPOM3BOJACTBO 3a-
mycKaeTcsa HemopaboTaHHasa TexHosorusa. OOHAKO CTPOUTEJIb-
CTBO ¥ MOHTaK ITPOMBBOMACTBA OBIIM BAIYIIEHHBI C OOJBITUM
pasmMaxoMm, U 9TO HeBO3MOXKHO OBLIO OCTaHOBUTL. Ha mpoTsike-
HUY HECKOJbKUX IMOCIEAYIOINUX JIeT IPUIIJIOCH IIPOU3BOIUTH
paspaboTKy METOZOB aHaJIM3a U KOHTPOJIS KauecTBa IIPOAYKTa
B YCJIOBUSAX [IeHCTBYIOIEro IIPOU3BO/ICTBA.

A mycka mpoM3BOACTBA OblLIa CO3JaHa KOMUCCHUS IIOJ
pykosBoacTBoM B.I1.3BepeBa, yTBep:KIAEHHAS PaCIOPAKEeHHEM
H.I1.HoBukoBa 15 masa 1956 roga. uTepecen e€ coctaB U3 13-
BECTHBIX BO (pTOpHmOSMMEPHOM Mupe cueruanuctoB: ot I'MIIX
A.M.Mapmak n A.A.Ymxuk, or HANWIIII JI.B.Yepemikesuu,
or I'CIIM-3 H.H.IOxTtun. Paspellenue Ha OycK OBLIO TaHO
H.II.HoBukoseiM 30 urona 1956 ropxa.

Kax panee scmomuuaer B.B.YTruu™ (JI 2), ocBoenue Ho-
BOT'O IPOM3BO/ICTBA IIIJI0 UPE3BBIUANHO CJIOKHO. Tak 15 HOAODSA
1956 roxa ma cosemanuu B MXII y [1.II.HoBuKoBa oTmMeueHO,
YTO 34 ABA C IIOJIOBUHOM MeCsIla BRINYINEeHO 12 TOHH MPOAYKTa
¥ HU OJHAa MapTUs He OTBeuaeT TPeGOBAHUSAM K IJIEHOUHOMY
IpoAyKTY (KOHAeHcaTOpHAas MJIEHKA — mpumed. B.B.YTKuna).
HocTurHyrasa MPOU3BOAUTEIbHOCTh 5 TOHH B MECHI] II03BOJISAET
MOJMYYUTDh JUIlb 60 TOHH IPOAYKTa B I'OM, TOTJa KaK IIPOEKT-
Hasa romoBasa moinHocTh 100 TonH. Ha 3aBome Tak u He pelnu-
JINCh 3arpPysKaTh B peakTop 32,5 KI MOHOMepa 13-3a MMEBIITUX
MECTO CJIyYaeB B3PHIBHOTO Pas3JioKeHus TeTpadTropaTuieHa (o
3aBOJICKOM TEePMUHOJIOTUMN — «XJIOIKOB») C HEIIPUSATHLIMU IIO-
caencrBuamMu. 13 onwiTa padorsl B 1956 roxy sasox u HUMIIII
YTOUHSAIOT IMOPAIOK IIPOBEJeHN MOJNMEPU3alUui: Hauao IPo-
Imecca ¢ 3arpyskoi 25 Kr MoHoMepa (Kak ObLIO Ha SKCIIePUMEeH-
rajabHOM TpousdBoacTBe HUMNIIIT), a mocye mameHus naBIeHUS
MPOUB3BOAUTE IMOAINTKY rasoo0pasHbIM MoOHOMepoM a0 50 Kr.
H.II.HoBukoB Ha coBemjanuu 25 aaBapA 1957 roga mopyuuna
nupexTopy 3aBoga f1.MD.TepemnieHKO BLIIIOJIHUTH MOHTAK HOBOM
cXeMbI 3arpy3KH, a TaKyKe M3TOTOBUTH CUJIAMHU 3aBOJa IePBYIO
MeJIbHUILY IJid TopoILIacTa.
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Menbuuiy paspadoran KoucTpykTop E.M.Pomanos™, Oy-
nyuii gupekTop KUXK. Eé onepaTuBHO M3roTOBUJIN M CMOH-
THUPOBAJIN CBOUMU CUJIAMHU.

Bckope muamcerp Xumnpoma C.M.TuxomMupoB maér yka-
3aHVe 3aBOoJUYaHAM pPaspaboTaTb M BHEAPUTH MEPOIPUATHUSA IO
IOBeIeHUI0 IPOM3BOACTBeHHOM MoIHocTr A0 200 ToHH (Topo-
miaacTta B rof. s aToro ObLT paspaboTaH peaKTopP—II0JNUMepHU-
3aTop oobémom 1000 auTPOB BMECTO paHee HNPUMEHSBIIETOCS
130-muTpoBoro ammnapara. IIycKk peKOHCTPYHMPOBAHHOM cuCTe-
MbI OBLLJ OCYIIIECTBJIEH Ha 3aBole 15 suBapa 1958 roma. Ocso-
eHre HOBOM CHCTEMBI MOJHOCTHIO MOATBEPAUIO MPABUILHOCTH
BBIODAHHBIX MEPOIIPUATHHN, KaK MO0 00BEMY, TaK U IO KAYECTBY
dropomnacra. Kak samerun B.B.YTKuH, GoJbiliad IpyIia 3a-
BOAUAH ObLJIa IPEMUPOBAHA, a OH — TOTAAa MOJIOAON HAaUYAJIbHUK
IIPOU3BOICTBA (PPEOHOB, OBLI MOOIIPEH BhIJEIEHNEM KBAaPTUPBI
B HOBOM joMe. [l ceMeilHOTO MOJIOZOTO CIeIHAaNCTa, 9TO
ObLIa BBICOKAs Harpajua.

Craenyet ckasaTh, uro B 1958 rogy MXII mepenaso 3aBos
Ne 752 MuHUCTEPCTBY CpPeJHero MaIllnHOCTPOEHUS — IJIaBHOMY
moTpeoduTe If0 (propormiacrTa.

POJIb 3ABOJICKOII HAYKH
B ITPOU3BOJACTBEHHOM ITPOIIECCE

Kak ormeuan B.B.Yrruu (JI 2), ToTuKOM K aKTUBHOMY
CTPOUTEJBCTBY 3JaHUSA IEHTPAJbHON 3aBOACKOII JabopaTopuu
(I13JI) cTamo coBelllanme ¢ yyacTHeM BCEX HMCCJIEI0BATEIbCKUX
WHCTUTYTOB CTPAHbI IO BOMPOCY: «YCKOPEHUe IIPOU3BOCTE
CHUHTETHUYECKUX CMOJI U IIJACTMAacC», KOTOPOEe COCTOSATIOChH B aB-
rycre 1958 roga B 'ockomurere xumunu (I'KX) mpu I'ocmmane
CCCP. menno mocJie saToro coBerauua 1 cearsbpa 1958 roma
Ha 3aBOJie BBINIEJ IIPUKA3 AUPEKTOpPA, IMOPYUYUBIINHN CO3LATH
crenuagbHyo0 JabopaTopuio mo (ropmonumepam. HauaabHU-
Ky II3JI 6p110 mOpyuYeHo paspaborarsb, coryiacoBath ¢ 'UIIX u
HUWUIIII u mvanpaButh B 'oCKOMUTET IIJIaH HAYYHO-MCCJIEIOBA-
TeJbCKUX pabor mo ¢ropmoaumepam Ha 1958-1959 roawr.

Crnenuanucram I13JI moTpeboBaioch NJOCKOHAJIBHOE MU3Y-
YeHNe JOCTUIKEHUH HayKu B o0JslacTu (YTOPIIOJIUMEPOB, XpoMa-
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TorpamuecKoOro aHajausa u T.A. Bce pasdpaboTKu 3apyOesKHBIX
YUEHBIX IO (DTOPHOIUMEDPAM M3-3a UX CEKPETHOCTH OBLIN HEIO-
CTYIIHBI, HE CYII[eCTBOBAJIO OTKPBITBIX MYyOJUKAIINi. 3aBoqUaHe
KOMaHAWPYIOTCS B HAYUYHO-KUCCJIEJ0BATENIbLCKHE WHCTUTYTHI: B
T'HTK, HUUIIII, NX® AH CCCP, I'"IIX u npyrue, y4acTBYIOT
BO BcexX KOoH(epeHIuaX. [Io pe3yabTaTaM KOMaHIUPOBOK KaK-
IBII pa3 B IPOU3BOACTBO BHEJPAIOTCA HOBBIE TEXHOJIOTUUECKUE
mpueMbl, annaparsl u npubopsl. Takue IeseHaTpaBIeHHbBIE U
MACCUPOBAHHBLIE YCUJIUSA Uepe3 HecKoJbKo JieT BuiBeau CCCP
Ha MUPOBOI PEIHOK ¢ KupoBo-Uenenkum ¢ropomiacTtom. ¥ po-
BEeHb KauecTBa (hTopormacTa B H0Je «ILJI€HOYHOTO» MPOAYKTA
mocturaya 30-35% . Ho TpeboBaHUs Bo3pacTaiu, 1 Jiroboe CHU-
JKeHHMe KadecTBa IJIEHKU OBLIO HMpeaMeTOM pasdmpaTeabCTBa B
CaMbIX BBICOKMX WHCTAHIIUAX, TAK KAaK CPBIBAJINCH BasKHE-
e IIpaBUTEJIbCTBEHHBIe 3amanus. Kak samerun B.B.YTrun,
OblLa cayuaii, Korga y B.I1.3sepeBa u JI.B.UepemikeBuua Ha cO-
Bemanuu B MwuHcpenmartie mpuUrposuam oTodpaTh MapTUHBIE
6unersl. JleB BUKeHThEeBUY TOTOM OpaBUPOBAJ: «3BEPEBY-TO
TYyTro, a MHE-TO YTO, A JKe OecriapTUiiHasa CBOJIOUb...».

IlenTpanpHasag 3aBOACKaA JIabopaTOpuUs B ITOT IIEPUOJ
BBIPOCJA B KPYIHYI0 HAYYHO-UCCJIENOBATEIHCKYI0 OpTraHu-
3anuio. BosriaBisi eé MOKTOp XMMHUYECKUX HayK Ipodec-
cop A.JL.ToasguaoB. C 1957 roga samecruTejaeM HadaJIbHU-
ka I13JI paboran FO.A.IlanmuH (B JaabHEHIIEM — COTPYAHUK
HUWIIII). B.I1.3BepeB aKTUBHO y4YacTBOBAJ B paspaboTKax u
o0eclieunBaj MX BHEJDPEHUE B «)Keyiede». B apxmBax XHMMKOM-
6unara coxpaHusochk 6osee 800 orueror I[3JI mo paspaboTkam
HOBBIX TEXHOJIOTHH, KpoMme Toro okoso 400 oruéToB ocraBa-
JIOCh B «3aKpPBITHIX (hoHOaAX».

B 1958 rogy B II3JI y:xe paborano 197 uyemoek. U, Kak
CJIeZICTBUE, TOSBUJINCH PE3yJbTaThl, IIPEKJe BCETO B UBYUYEHUU
OPUYMH IIoJyuYeHus: HexauecTBeHHoro IIT®3. B 1961-62 rogsr
3aBePINUJINCh MCCIEeIOBAHNS, HA OCHOBAHUM KOTOPBIX paspabo-
TaJI METOAWKY U U3TOTOBUJIU MTPUOOPHI IJIA U3YUEHUSA IpUMeceit
B xJamoHe-22 m TerpadTopaTuieHe. Kax M3BECTHO, IIPOMBIIII-
aeaHoctb CCCP B To BpeMa xpomaTorpadbl He M3TOTABINBAJIA,
uMIopT orcyrcrBoBasi. Kak muier B.B.YTrun «MoikHO IIpef-
CTaBUTH, C KaKO# ropmocThio moamnuckisan B.I1.3Bepes much-
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Mo ot 26 mapra 1962 roma ma uma C.®.Bymiaesa (I'MIIX) u
A.B.Tony6esoit (HUUIIII): «Bricblnato Bam nmepeuens paciiudg-
pOBaHHBLIX HpuUMeceil B TeTpadTopaTuieHe (caeayeT IIepedyeHb
20 coemuuenwuii) ¢ uyBcTBUTeabHOCTBIO 0,001% ». JlanbHeiire
WCCJIeJOBaHUS IIOKAal3aau, Ha Kakue xapaxtepuctuku [ITDI B
IIpoIlecce TPOM3BOACTBA BIUAIOT T€ MV WHBIE TPUMECH » .

B 1960-x rogax B I[3JI ObLIu HUAEHTUMUIIMPOBAHBI Je-
CATKU (DTOPOPraHNUECKUX COeAUHEHMNI, 00pasyIIUXCs B IIPO-
1ecce CUHTE3a, U3YUEHO UX BIUAHNE Ha KAaUeCTBO IIOJHMEPOB.
Crenyer 3aMeTUTh, UTO K 1965 roay rpyiia cuemuaJarcTOB IO
pyxosozacteoMm 3.JI.Backuna*® paspaborana m BHeApPMIA B IPO-
M3BOJACTBO (PTOPMOHOMEPOB U XJAJOHOB IE€PBBLIE aBTOMATHUE-
CKHe rasoBble XpoMaTorpad)bl — HPOMBIIIJIEHHbIE AHATN3ATOPEI
¢ropoprarnyeckux coeguHeHnl «ITADPOC». ITomumo TexHOJIO-
TMYEeCKOr0 KOHTPOJIS 9TU IPUGOPHI 06ecIeunan HelrpephbIBHBIHN
KOHTPOJIb 3arpsA3HAIOIINX BeIlecTB B aTMmocdepe (momapobimee
cM. JI 6). menno Ha 6ase Takux mpuOOPOB B J3ep:KUHCKOM
OKBA 6b111 BBITYIIIEHBI CEPUITHBIE TPUOOPHI AJIA TPOMBIIILIIEH-
Hoctu CCCP. B 1972-79 rogax 1o miaHy HOBOI TexHUKU MuH-
cpenmariia Ha 6ase mpubdopa XII-499 6bL1 paspaboTadm xpoma-
Torpad s KoHTpoJis arpeccuBHBIX cpen XII-AC. On aBTOMA-
TUUECKHU ompeneasa ¢GTop, pTopucThIii BOJOPO, TeKcadTOPUL
ypaHa, a30T 1 KucJopox. PaspaboTaHbl Bce dJeMeHThI mpubopa:
apMaTypa, pasaeauTeabHbIe KOJOHKHU, CXeMa MOATOTOBKY Tasa,
IIeTeKTOPLI, I'a30Bble CMeCH M II0OBEPOYHLIE YCTPOMCTBA, IIOJ-
rOTOBJIEHA SKCILIYATAI[MOHHAS W PEMOHTHAS JOKYMEHTAI[Ws.
Ha 3aBoje mosmMepoB CTAJIU IIUPOKO BHEAPATHCS MPUOOPHI C
KCII0JIb30BaHUeM (DTOPOILIACTOB. HacTh TAKUX MPUOOPOB U3TO-
TaBJMUBaJach IJd IOTpebuTeseil crpaubl: B 1976 rogy B rias-
HyI0 reousudecKyio obcepBaTopuio JIeHnHrpama ObLI ITepegan
«[Iuddysusiii gosaTtop (QropucToro Bomopoma», B 1978 romy
OBLJIM CHAHBI BEJOMCTBEHHOII KoMmuccum pacxomomepnbl «PITH-
1» u «PIIN-3» u npyrue.

YBEJIUYEHUE MOIIHOCTH ITPOU3BOJCTBA

B crpame crpemMuTeNIBHO BO3pacTaJ copoc Ha (Topo-
niact. K 1rectumecsaTsIM rogaM 3aBOAY IJIAHUPOBAJIU IIPOU3-
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BoauThb 800 ToHH (rTopoiiacta BMecTo HpoeKTHBIX 100 ToHH
(mogpob6uee cm. JI 2). Pemrenue Takoii 3amauu 0e3 BHEIPEHUS
peakTopos-mtoauMepusaTopoB 00béMoM 1000 auTPOB OBILIO He-
BO3MOKHBIM. 24 ceuTa0pa 1959 roga mupexrtop JlemHUUxum-
marra H.JIormHOB €cOOOIIMII, UTO IPOEKT TaKOTO PeaKTopa pas-
paboTaH u HampaBJieH A M3roTOBJIeHUS Ha CyMCKUiT MaIm-
HOCTPOUTEJbHBIA 3aBO/I.

OnHaKO M0 BHEJPEHUS peakTopa B SKCILJIyaTallUIO IPej-
CTOSJIO PEIIUTh OUEHb CJIOKHBIM BOIPOC. B3pbIBHBIE pas3JIoiKe-
HUS B PeaKTope-MOoJNMepusaTope MPOMOJIKAIN UMETh MECTO.
Cratructurka u 8 HUMIIII, 1 Ha 3aBome y:ke HacuuThIBaJa He-
CKOJILKO COTeH cayuaeB. IIprunHa u cujia B3pbIBa OCTAaBaJNCh
HeusBecTHBIMU. B peaktop o6bémom 1000 o1 KosmuecTBO 3a-
rpysKaeMoro MoHoMepa ObLI B IiecTb pas Ooable (150 Kr Bme-
cro 25 kr). IlociencTBus Takoro B3pbIBa OBLLIN HeMpeacKasye-
MbIMU. 'TaBHBIN nH:KeHep 3aBoga B.I1.3BepeB KaTeropuuecku
BO3paskajJl IPOTUB Pa30BOU 3arpys3Ku B peakTop 150 Kr B3pHI-
BOOTIACHOTO BEIIIeCTBA, M HACTaWBaJ HaA MOAMMUTOYHOM METOMe
3arpy3KH II0 Mepe IPOoTeKaHUsa peaKIuu moJauMepusanuu. lu-
pextop HUUIIII H.M.EropoB u rjiaBHBII CIEIHUAJUCT II0 (PTO-
pomiacram JI.B.UepemnikeBuu cunuTaan, 4YTO IMOANUTOUYHBLINA Me-
TO He obecIIeunT BBICOKOTO KauecTBa (propomaacra. OHu mpes-
Jarajy IPOMEe:KYTOUHBIM BapuaHT 3arpysku 120 Kr :KUIKOTO
mouomepa u 700 s Boawl. B aTux cmopax HUKTO He MOT IIpUBe-
CTH YETKYIO apryMeHTaIlui0, TaK KaK CuJja B3PHIBHOTO BO3EMH-
cTBUsA He ObLia m3BecTHa. M Ttorga B.I1.3BepeB obpaimaercs 3a
IOMOIILI0 K AupeKTopy MHCcTHTyTa XmMuueckoi pusuxku AH
CCCP axanemuxy H.H.CeMEHOBY, NU3BECTHOMY CIIEI[HMAJINCTY B
00J1aCTH IIEITHBIX PeaKIuil U B3PLIBHBIX MIPOIECCOB. IHCTUTYT
TIOATBEPINJ OTIACEHUA 3aBOJUaH, U B pedyJbTaTe Oblia MPUHA-
Ta MOAIUTOUYHAs 3arpyska. B mrore 1000-1uTpOBBIA peaxTop
ObIJI M3TrOTOBJEH 1 B ceHTaA0Ope 1961 roma BKJIOUEeH B padoTy.
KauecTBO (prOopomiacTa okasajgoch He Xxyike, uem Ha 130-yu-
TPOBOM aimapare.

HacroiiuuBasi paboTa II0 COBEPIIEHCTBOBAHUIO IIPOUS3-
BOJICTBEHHOTO IIPOIlecCa TTO3BOJIMJIA BBIATU HA HOBBIE PYOEIKU.
E.I1.CraBckoMy HampaBJIsieTCs 3aBOJACKOII pamopt: «Barr mpu-
Ka3 O Hapall[MBaHWU MOIITHOCTU BBINIOJIHEH 3a CUYET IIepPeBo-
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Opy:KeHUs IIPOM3BOJACTBA XJopodopma, xXJjamoHa-22, Terpad-
TOopaTHUJIeHAa u (Qropomaacra-4. PaspaboTaHbl MeEPOIPUATUSI
o JajibHeHIeMy HapalluBaHUIO MoIrHocTeir B 1963 romy mo
1000 TouH...». IlapanigenbHO B 5TH TOIbl HPOEKTHUPOBAJIOCH
¢ropomacToBoe Tpom3BOACTBO B Bousrorpame Ha 3aBoze 91
(nupekrop B.f.JIuGepman) u B Ilepmu Ha 3aBome 749 (mupex-
Top M.A.CkpebkoB, riaBHbI uH)KeHep A.M.I'ycbkoB). Ilas
CTPaHBI OYEHb BAKHBIM OBLJIO HCIIOJb30BaHUEe ombiTa Kupo-
Bo-UemernKkunx XWUMHUKOB IIPU CTPOUTEILCTBE HOBBIX OOBEKTOB.
B To0 ke BpemMsa PYKOBOACTBO 3aBoja (52 olacajoch BepOAT-
HOCTU IIePEepOM3BOACTBA (hTOPIIOJMMEPOB U IPEATPUHUMATIO
ompeneaéHHble maru. A ocennio 1964 roma pyKoBOACTBO 3aBO-
la UHUIUUPYET COBeIllaHWe ¢ MHCTUTYyTaMu, PaboTaIUMU C
Muncpenmartiem (I'CIIM-11, unctuTtyTt 6uodpusuru, HUUIIM,
HTY, HUKUMT, I'CIIN-4), pelieHneM KOTOPOTO OTMeYaJiach
BOBMOJKHOCTH MOJHOTO O0eclieueHus IMOTPeOHOCTeH CTpaHbBI B
CIeInMu3IeansaX 3a CUET PEKOHCTPYKIIMHU 3aBOJACKOTO ITPOM3BO/I-
crBa. CoBelllanue PEeKOMEHAOBAJIO COCTAaBUTh KaTaJor (hTopo-
ILJIACTOB, PTOPKAYUYKOB U U3JEJIUIi, PACIIPOCTPAHUTH €T0 B MH-
CTUTYTaX ¥ IIPOEKTHBIX OPTaHMBANUAX. ITO OBLI OYEHb BaXK-
HBIN II1aT [0 pacIIupeHunio chepbl TpUMeHeHUs (TOPOIJIACTOB
B 9KOHOMIKE CTPaHBI.

KauecTBO MPOAYKIIUY IPOAOJIIKAIO OCTABATHCA B IIEHTPE
BHuUMaHuA. 3amMecturenb HauvanabHuKa I1[3JI IO.A.llanmwun
M3YUYUJ IPOIlecC MUPOJIU3a XJIamoHa-22 U MOAPOOHO M3JIOMKIUII
ero B CBOeH jguccepTanui. OTO OBLIO BeChbMa CBOEBPEMEHHO.
C 1 suBapa 1965 roga 6w11 BBemeéun I'OCT 1007-62 ma ¢rTopo-
IaacT-4 ¢ U3MEeHEHHBIMU MEeTOJaMU aHaau3a.

B 1968 romy ¢dropmosuMepHas HIPOAYKIIUS 3aBOma YiKe
onL1a mupoko mpenacrasiaeHa Ha BIIHX CCCP. C sToro Bpeme-
HU Ha 3aBOJ HOCTYIAaeT BO3pacTaloniuii 00bEM 3aKas3oB OTeue-
CTBEHHOM HNPOMBIIIJIEHHOCTH Ha U3Aeaud (COCYyAbl, TPYObI, BEH-
TUJINU, (PUTUHTH, HACOCHI, IPOKJAAKHN U T.A.). A B suBape 1968
rojfia MPOM3OIIJIIO 3HAMEHATeJIbHOe COOBITHE - ObLIa OTTPYyIKeHa
Ha 9KCmopT nepBasa nmaptua Kuposo-Uenmernikoro gpropomniacra.
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®TOPCOIIOJIUMEPHI I ®TOPRAYYYKN

B CCCP B 1950-1960-x romax aKTUBHO pa3BUBaETCS
AnepHas, aBUAI[MOHHAS, pPaKeTHas, PaAUOd3JIeKTPOHHAS TeX-
HUKa, aTOMHBIA mOABOAHBINA (pior. TpeboBanuchk HOBble MaTe-
puanbl, KOTOPBIX B IIPUPOJAE He cylmecTBoBajsio. OgHako (ro-
pormact-4, IpY HAIUYUU IEPEUNCICHHBIX BBIIIE JOCTOWHCTB,
o0aman u pAJOM HEJOCTATKOB, OTPAHMYUBAIOIIUX €r0 IpakK-
THYECKOe IMPUMeHeHNe, II09TOMY CTOSJ BOIPOC O HEOoOXOIMMO-
CTH paspabOTKMU HOBBIX THUIIOB (TopmouMepoB. VIMEHHO B aTU
roJibl OBLI CO3MaH KJiacC (PTOPCOAEPIKaIluX COIMOJHMEPOB eIé
[0 TOSBJIEHUS WHMOPMAIMU O HUX 3a PYOEsKOM, a HeKOTOPbIe
13 paspaboTaHHBIX (PTOPIOJMMEPOB eIé AO0Jr0 He MMeaHu 3a-
pyoe:xkubix amasoros. B I'MIIXe Onliu paspaboTaHbl CIIOCO-
ObI ¥ TEXHOJOTWH IIOJyYeHUs 0a30BBIX ChIPHEBBIX XJIAJOHOB
113 u 142 u QpropmoromepoB: (propucroro BuHMaugeHa (M-
2), Tpudropxyoparuiena (M-3), rekcadpropuponusiena (M-6).
B HUMIIII paspaboTayiu CriocoObI IMOJUMEPU3AIUU U COIIOJIU-
MepUus3aluu C MoJydeHrueM OGOJBIIIUHCTBA IIOJMMEPOB, a TaKiKe
TeXHOJIOTUYEeCKNe MPOIeCChl MX MPOM3BOACTBA. Ha OmBITHBIX
YCTaHOBKAX TUX HMHCTUTYTOB BBIMIYCKAJNCh IIPOOHBIE HAPTUU
HOBBIX BUIOB IIPOAYKITUMN.

IlepBoe KpyIiHOE cOBeIllaHMWE IO BHIOOPY OCHOBHBIX TeX-
HUYECKUX PEIeHU B IPOM3BOJCTBE COMOJUMEPOB COCTOSIOCH
19 mexabps 1956 roma y mpencemarens I'KX mpu Tocmmame
CCCP [O.I1.HoBukoBa. Ha coBemanmum mpuUCyTCTBOBAJ aKaje-
mMuk B.A.Kaprua m pyKOBOAUTEIN OTPACJIEBBIX MHCTUTYTOB:
T'IIX, HUMIIII, BHUNCEK, HUWPII. PemenneMm cOBeIljaHUSA
OBLJIO IIPEAJIOMKEHO IIOATOTOBUTH B 1-mM KBaptaJye 1957 rogma
npoekTHble 3agauusa: [MIIX — mo monomepam M-2 u M-3 u mo-
paborats TexHosioruio M-6; HUWUUIIII — mo ¢gropommacram P-3
u @-42. VYTBep:KAEH TpadmK mocTaBOK xXxmMadaBogoM B 1957
roAy ONbITHBIX maptuit @-3, ®-32, ®-42, CKP -32 B TUIIX u
HUWIIII. 3arem npukasom mpexacenateas KX or 28.07.58r.
IupeKTopy 3aBoga 752 f.®.TepeljeHKO OBLIO IIOPYUYEHO:

«...- TTPOBECTU PEKOHCTPYKIIUIO C YBEJIUYEHUEM MOIITHO-
ctu mo M-4 (nns comonumepos) Ha 340 TH/TOI;

- opranusoBaTh B 1[3J] cmenuanbHy0 J1a00pPaTOPUIO s
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IIPOM3BOJICTBA XJIAJOHOB, (PTOPMOHOMEDPOB U IIOJUMEPOB UIC-
JenHocTei0: B 1958 romy — 15 uenoBex, B 1959 romy — 40
yeJsioBeK. IIpu HEOOXOAMMOCTH CO3LATh OIBITHBIE YCTAHOBKI;

- coBmecTHO ¢ 'KX moAaroroBuTh MepONPUATHA IO pac-
IMIUPEHNUI0 acCOPTUMEHTa (PTOPUPOBAHHBIX MPOAYKTOB (CH®D-
32, 26, 426, MOPO30CTOMKNX Kay4yKOB, AUMEPOB, (PTOPOKI-
ceif, 5JIeMEeHTOPTaHNUYECKUX IPOAYKTOB)...». ITUM Ke Pacmops-
Keuuem Ob1a co3nad nupu 'KX Yuensniii CoBeT 1mo (propoprauu-
Ke, KOTOPBIA MHOIO JieT ycmelnHo paboras B cucrteme I'MIIX,
KOOPAMHUPYS HAYUYHO-UCCIEJOBATENbCKYIO [IeATeIbHOCTh B
cTpaHe II0 A3TOMY HAIIpPaBJIEHUIO.

TpyaHOCTH B CTPOUTEJLCTBE M MOHTaKe IIPOM3BOACTBA
COIIOJIIMEPOB OBLIM Te K€, UTO MU IIPU CTPOUTEJHCTBE IIPOU3-
BozcTBa (propomyaacra-4 (JI.2). B Teuenme 1960 roma mpouc-
XOIMJIO COTJIACOBAHUE MPOEKTHBIX HEYBS30K, CIIOPHBIX pellle-
HUM, ucrapasjenue omubox. Hampumep, B KoHie 1960 roma
n3 'IIXa mocTynuiau mMaTepuaJbl, CBUAETEJILCTBYIOIINE, UTO
M-2, xnamgousl 142 1 143 0THOCATCS K KJIACCY B3PhIBOOIIACHBIX,
YTO He OBLIO YUTEHO B YTBEP:KIEHHOM MpoeKTe. B mpousBoj-
CTBEHHBIX IOMEIeHUAX yiKe OBLJIO0 yCTAHOBJIEHO 3JEeKTPO00O-
pyZoBaHue 1 HpuOOPHI He B3PHIBO3AINUINEHHOrO MCIIOJHEHM.
IlepenensiBaTh IMO3MHO, - HAm0o myckKarbcsa. OmHaKo paboTaTh
Ha TakoM o0opymoBaHmuHU Kpaiine omacHo. IIpuiiocs paspaba-
THIBATH CHEI[AJbHBIE MEPOIPUATHUSA IO paboTe C IIPOEeKTHHIM
o0opymoBaHWEM, a 3aTeM B TeueHHe HEeCKOJbKHX JieT B IIPO-
1mecce 9KCILIyaTalluyd IIPOU3BOAUTEL IepeobopymoBaHUE B COOT-
BETCTBME HOPMAaM.

HaToii mycKka ITpOM3BOACTBA (DTOPCOIIOJIUMEPOB Ha 3aBO-
me cumrapoT 25 ampeaa 1961 roma. Bce pabGoTbl mo cosep-
IIIeHCTBOBAHUIO TEXHOJIOTMH U IOBBIIIEHUIO KaduecTBa IIPO-
IYKTOB IIPOBOAUJINCH 3aBOAYAHAMH COBMECTHO C COTPYAHU-
kamu HUWUNIIIL: C.I'.Mankesuu, I[.C.[yHaeBcKoii, a 3arTeMm
u ¢ mosgonbiMu crnenuanucramu HUUWMIIII: H.H.JIoruHoBoOi1™,
A.AnnpeeBoii, JI.I'paueBoii.

B 1961 romy BmepBbie B CCCP ypmaioch IOJYyYUTH IIPO-
MBIIIIJIEHHBIEe HapPTUXM OPOAYKTOB: XJamoubl-142, 113, moHO-
mep-3, propomaact—3, gropomaact-42, proprayuyx CK®D-32.
Bnepsbie B Mmupe 0Obl1 moayueH ¢ropoimaact-40. B 1962 roxy
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OblIa JOCTUTHYTA MPOEKTHAA MOIIHOCTH IIPOM3BOJCTB. B aTOM
sKe roxy 1o mpockbe 'KX 3aBomuane MOJYUYUIN HOBBIHA IIPOAYKT
®D-4]1 nnsa cuenrexHuKu. [IpomosiKaaoch U COBEPIIEHCTBOBA-
Hue obopynoBaHuA. Tak mo mpoekTaM B3aBOJCKOTO IPOEKTHOT'O
oraesna B 1961-1964 rogax OblIM CMOHTHPOBAHbBI YCTAHOBKHU IO
HENPePHIBHOM IIOJIMMePU3aIuu, BHeJpPeHa OecCIiMpTOBad TeX-
HoJsiorusA moJsyuenus M-3, paspaboTaHa aBTOMATHU3WPOBAaHHAS
cxeMa IPUTOTOBJIEHUA CMeceii MOHOMEPOB U APYTHe.

B 1969 rogy Haja)keH BBIOYCK (pTOpoILIacra-2, OCBOEH
BeinycKk P-42B yayuiiennoro kauectsa. B 1970 rogy opranu-
3oBaH BeInycK JaTtekca CK®-26M, dproprayuyxkos CK®-26HM
u CK®-260HM, a mya mpous3BOACTBA KOHCHUCTEHTHOUN TepMo-
croiikoii cmasdku KCT ocBoeHO HOpous3BOACTBO (TopoILIacTa
T-4-95. ITo mpockbe mpeanpuaTua «PuraxmmMmari» 0CBOEH BbI-
myck ¢ropomnacta-42JI] nis GyTepoBKU KJIalaHOB.

B 1969-1971 romax mpu HeEIOCPEACTBEHHOM KOHTPOJE
riiaBHoro mHxkeHepa B.H.9ibckoro™ Ha saBozme ymaioch pe-
IIIUTH CJOKHYIO 3a7a4y IIO IIOJYUYEHUIO XJamoHa-152 ua xJop-
BUHIJIA U IIOCJEAYIOIEeMY XJOPHUPOBAHMIIO ero 10 XJamoHa-142.
CebecTOUMOCTD MIPOAYKIINN 3HAUNTEIbHO CHU3UJIACH, TaK KakK
MacIiTabbl IPOM3BOACTBA XJOPBUHMIJIA HA TMOPAAOK BHIIIE IIPO-
M3BOJICTBA XJIOPHCTOTO BUHUJINIeHA. MaTepumaybl HaIpaBUIU
B 'MIIX nnsi MOHTaska TaM OIIBITHOM ycTaHOBKU. Kak Bcmo-
muHaeT B.B.YTKuH, MHOrO IIO3Ke CTaJl U3BECTeH KYPbhE3HBIN
cayuaii. B konme 1970-x romoB ¢pupma «J[fomoH» obpailiajiach
B 'MIIX c mpoch00ii IpojaTh JUIEH3UI0 Ha METO IIOJYUYeHUs
xJanoHa-152 us xjopBuHUIA. B HHCTUTYT IpHUObLIa aMepuKaH-
cKasd Jeseramnus, KOTOPOH IMMOKAa3aau ONBITHYIO YCTAHOBKY. A B
1984 rogy ¢upma moctpoumsa B irrate «Texac» 3aBOJI IIO IIPO-
M3BOJCTBY XJamoHa-152 u3 xjopBuHUIa MouiHoCcTho 33000TH
B roz 0e3 npuobperernus B CCCP suieHsui...

OTOPIIOJITMMEPBI 1 KOCMOC

ITo COBOKYIIHOCTH CBOICTB (PTOPIIOJIMMEPHI B Psle CIY-
yaeB MIPeNCTABIANNCH He3aMeHUMBIMHU MaTephajlaMHu OJid IC-
II0JIb30BAHUSA B KOCMUYECKON TeXHUKe, K IPUMepPy, B KauecTBe
SJIEKTPONBOIANMOHHBIX U TEIJION30JAIMOHHBIX MATePHUAJIOB, B
TPUOOTEXHUUECKUX y3JiaX 0e3 :KUIKON CMasK! U T...
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CuoBa obpatumca K BocnoMuuHaHuaM B.B.YrTruna (JI 2).
IIenx 1961 rox. HukTo He 3HAJ O IPSAMOI CBSI3U COOBITHUIH B 3a-
BOJICKUX I[eXaX COIIOJIUMEPOB ¢ KOCMHUUECKOo# mporpammoii. Ho
10 HAIIOPy MUHUCTEPCKUX PAOOTHUKOB, O KOPOTKUM COOOIIIe-
HuaM cuenuaaunctoB HUUIIII uyscTBOBaIOCH, UTO IIYCK HOBOT'O
MTPOM3BOJICTBA CBA3aH C KAKUMMU-TO KPYMHBIMU COOBITUAMHU B
CCCP. Kak OOBIUHO CTPOMUTENN W MOHTAKHUKK 3HAUUTEJIHHO
OTCTaBaJIi OT rpauKa, u IyCcTUTh K amnpenao 1961 roma Hosoe
ITPOM3BOJICTBO HE IT0JIyYaJaoCh. BBLI BhIZleJIeH ITYyCKOBOM MUHMU-
MyM, HalleJeHHLIN Ha IIOoJIydYeHUe TOJbKO (pTopomaacta ©-42. B
deBpajie PYKOBOJCTBO 3aBoja OBLIO BBIHYKIEHO MPUHATH YHU-
KaJbHOE pellleHre - BRIBECTU CTPOUTEJIeN U3 1eXa U 3aBePIIUTh
Bce pabOThI CBOMMU CHUJIaMU. B 9TOT HAIPAKEHHBIN IIepUol Ha
KaKIOM yYacTKe Has3HA4YaloTCA OTBETCTBEHHBIE ONBITHBIE CIIe-
IIAAJUCTBI, 4 U3 3aBOJACKHUX II€XOB MEPEBOJAT MECATKHU OIbIT-
HBIX pabouwmx. EiKeqHEeBHO X0/ paboT JOKJIaIbIBAJICA MUHUCTPY
E.II.CraBckomy. Bce Ob1m0 roToBOo K mycKy 9 ampens. Ilpwu-
cTynuian K mycKy. B.B.YTKuUH B To BpeMsA ObLT HaUaJIbHUKOM
cmenbl. OH nuirer: «B Houb ¢ 11 Ha 12 ampensa ObLIO yiKe
HapaboTaHO OOCTATOUHOE KOJIMUYECTBO ChIpIa XJamoHa — 142.
Yrpom 12 ampena Bcrpeuato H.I'.Kucenésa. ¥ Hero, Kak Bcer-
Ia, Mauyka raser B Kapmaue. [[oKJsagbiBaio, UTO CHUHTE3 y Hac
paboTaeT HOpMaJIbHO, a OH OTOPOIIIBAaeT MeHs: «BamenTtun Ba-
CUJIbEBUY, a BBl 3HaeTe, 4To JeireHauT ['arapun B Kocmoce?!!»
Kaxoit KocMmoc, Kakoli JIeTeHAHT, KAKOe 9TO MMeeT OTHOIIeHHIEe
K HallleMy IIyCKYy, K Hareil pabore? Ilocie HOUHOI cMeHBI He
MOTY BpPYOUTBCS, HEe cpasy A0 MeHs IOIIJa 3HAYUMOCTH COOBI-
tusA. TOIBKO ITIOTOM MBI BCe OBLIM 03aJaueHbl, HAM He yCTaBaJIu
TIOBTOPATH: BCE, UTO BHI JlejlaeTe B IlexXaX COIMOJMMEPOB Heob-
XOJIMMO, UTOOBI B KOCMOCE TIOABUJICA CIAENYIOITUH KOCMOHABT» .

Wurepecusbiii mpumep: 3aBoay Bmecte ¢ HIIO «Dueprus»
u HITO «IlnacTtmoaumep» OBLIO AAHO HMOPYUYEHME IJIs OCYIIeCT-
BJIEHUS COBMECTHOM COBETCKO-aMepHKaHCKOI mporpaMmbl «Co-
103-ATIOJIJIOH» , TIPeyCMaTPUBAIOIell COBMECTHBIN MMOJeT ABYX
KocMmuuecKux Kopabieii. Or CCCP B et yuacTBoBa u A.JleoHOB
u B.Ky6acoB, ¢ amepuranckoii cropoubl — T.Craddops u
B.Bpauar. [Io sToro, B Hauaje 1967 roma mpu HaseMHBIX HC-
NBITAHUAX aMEPUKAHCKOro Kopadasd «AIIOJJIOH» IIPOM3O0IIIe I

- 30 -



Ilepsulii_ cosemcKUll NPOMbLULILEHHbLIL hmoponaiacm

moskap, morubau Tpu acTpoHaBTa. IIoTOMY IIPOTHBOMOXKAPHBIE
TpebOBaHUS aMepPUKAHIIEB Pe3K0 MOBBICUINCH. VIM He oTBeuasa
BHYTPEHHAS OTAeJKAa CIeluaJbHON O0BEMHON TKaHBIO Kopa-
oueir «Coros». B KauecTBe OTrHECTOMKOTO MaTepuaja ObLI BbI-
opan Kuposo-Uenenkuit @-4MB. 13 mopomka ®-4MB 8 HIIO
«IInacTmonumep» TMOJYYUJIN OKpalleHHBIe rpaHyabl @-4MBO,
KOTOpBIe 3aTeM MEeTOJOM TOpAYero IJIABJIeHUSA BBITATHUBAJINCD
B MOHOHUTL «(Topuu». VI3 Heé KueBcKas pabpura «BoJblie-
BUK» UBTOTOBUJIA TEKCTUJIBHYIO TKaHb «BoraTeipb», OTBEUAaB-
IITYI0 BBICOKMM aMepPUKaHCKUM TpeboBaHmMAM. Tak cjaasKeHHO
paboTanu coBeTCKHEe YUEHBIE W TMTPOM3BOACTBEHHUKH.

IIpumeuanusa k riase 2

"1 dxos ®dumumonosuu Tepemenko paboran gupexTopoM Kuposo-
Yemnerkoro 3aBoza 6osee 27 jet 10 26.12.1974 roga. ATo ObLT JereHIapHBIN
YyeJIOBEK. 3aBoJUaHe BeCbMa TOUYHO U 3aCJIYsKeHHO HasbIBaau ero «bats». OH
TI0-0T€UYECKU OTHOCHUJICS U K WHKEHEPHBIM KajgpaMm u K pabounm. IxkoB Pu-
JIMMOHOBUY BHEC OTPOMHBIN BKJIAJ HE TOJIHKO B OPTaHUBAIINI0 YHUKAJIHHOTO
3aBOJICKOTO ITPOUMBBOJICTBA, HO U B pasButue ropoga Kuposo-Uenerka, cos-
maB B 1950-e roabl CIIOPTUBHYIO U KYJLTYPHYIO cTosuily KupoBcKoit obJia-
ctu. 3a 9ToT nepuos ropon Kuposo-Yemnenx mpeBpaTmicsa U3 00beJUHEHUI
HECKOJIBKUX JIEPEBEHb B JIYUIIIUH TOPOJ 00JIaCTH, IIOPOIl 3aBOEBBIBAA IIEPBHIE
MecTa ¥ B COPeBHOBAHUU POCCUIICKUX TOPOIOB.

*2 Bopuc IlerpoBmu 3Bepes (1915-1966) — riaBHBIH WHMXeHep
KUYX3 ¢ 1951 mo 1966 rox. O Hayaa TPYAOBYIO AeATeIbHOCTH B 1933
TOMy, MIPOHAA TYTh OT alllapaTYNKa 0 TJIaBHOTO MHIKeHepa [[3ep:KUHCKOT0
xumsaBoga. C 1950 roga padoras HauaJIbHUKOM IeXa (PTOPUCTOr0 BOAOPOIA
K4YX3. Bopuca IlerpoBuua, 6e3ycI0BHO, CIE€LyET IIOMHUTbL KAaK OJHOI'O U3
OCHOBHBIX CO3JaTejieil IOUYTH BceX IMPOU3BOACTB 3aBoja nosumepoB KUXK.
Ero BKJam u 3aciyrz HEeBO3MOIKHO mepeoreHuTb. B.I1.3BepeB ObLI MHTe-
PECHBIM YeJIOBEKOM He TOJIbKO Ha ITPOU3BOJACTBE, HO U B APYIUX KU3HEH-
HBIX cuTyanuax. K coskasieHUo, ero He3aBUCUMBIN XapaKTep M CaMOCTO-
ATEJLHOCTh HE BCEr[Ja HAXOAWJIM IMOHMMAHWE B BBICOKUX MHHHCTEPCKUX
kpyrax. Ho saBomckoit Haposn yBaskaa Bopuca IlerpoBuua, mpuHHUMAas ero
JKEcTKUM 1 peskuii xapaxkrep. B. I1. 3BepeB ymes TpeboBaTeIbHO CIPOCUTH
3a ymyieHus B paboTe, OTHAKO HUKOTZA He TOBOPUJI PYKOBOAUTEIAM IIPO-
M3BOJICTB YHUKAIOIIUX CJOB B IIPUCYTCTBUU UX HMOAYMHEHHBLIX. IIpm Bceit
CBOeil BHeIITHell CYPOBOCTHU B AyIile OH ObLT POMAHTHUKOM.

*3 Erennii IBanosuuy Pomanos, pa6oran qupexropom Kuposo-Ue-
IeIKOoro XMMMUUYEecKoro sasoza ¢ 27.12.1974 mo 25.08.1982 roga. Ero
TPYyZOBOII myTh mocie okoHuaHua Kaszamckoro XTU mauvamca B 1954
rony. TamanTauBoro mH)KeHepa 6bicTpo 3amerunu. C 1956r. — 3amecTu-
Tesib, a ¢ 1963 - mavansrauk ITKO. C 1967 — 3aM. riiaBHOrO MHIKeHepa 1o
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HOBO# TexHHMKe. Kauaummar TexHuuecKux Hayk. O0asATeIbHBIH WHTEJIN-
TeHTHBIN, PA3HOCTOPOHHE PAa3BUTHIN YEJIOBEK, AYINa JII000 KoMuanuu. K
cokanenuio, E. V. PomaHoB He BbIZep:Kaj Ieperpy30K, HABAJUBIINXCSA
Ha Hero IIPY CTPOUTEJILCTBE B COCTaBe KOMOMHAaTa KpymHeiiero B EBpore
3aBOZla MUHEPAJbHBIX YAO0pPeHUi, paHo yIInéa us Kusnu. EBreuuii MBa-
HOBHUY OCTaBWJI ApKuil ciexn B pasputunm KUXK.

“* BamentnH BacuiabeBud YTKHMH K.T.H., UJeH-KOPDPECIOHIEHT
PAEH, sacayskennblii xXuMuKk Poccuu, paboran Ha xuMKoMOuHare ¢ 1955
roga nociie okoHuaHuA JIXTU. IIpomién Bce CTymeHN CIyKeOHO! JIeCTHU-
16l BILIOTE A0 aupexTopa SMY KUXK. B. B.YTKkun BHEC 0OJBINION BKJIAM
B pasBUTHE IIPOM3BOACTBa (proprosuMepoB. MHOTHE PYKOBOAUTEIU XWU-
MUYECKUX IIPOM3BOJACTB 3aBOJA CUUTANIU ero cBouM yuuteseM. OH GbLI
TaTPUOTOM 3aBOJA M TOPOJa U 3ACJYsKEHHO IOoJydnJ 3BaHume IIoueéTHBIN
rpaxkganua Kuposo-Uemnmernka. B.B. YTKuUH IOCBATUI IIOCJIETHMNE TI'OJbI
CBOEIl JKMBHU OT'POMHOI pabore mo cOopy u amanusdy ucropuu KUXK.
OH aBTOpP U PYKOBOAUTEb KOJIJIEKTHUBA, IOATOTOBUBIIIETO 3aMeUaTeIbHYIO
KHUTY «3aBOJ Y ABypeubsa», BeinyileHnyio KUXK.

*5 Bnaguvmup Huxkasaposuy Oiabekuil — riuaBHEBL nHxenep KUXK
¢ 1967 mo 1977 rompi. OUBITHBINA, WCKJIIOUUTEIHHO OODPA3OBAHHBIMN
W SPYAUPOBAHHBLIA cIenuajaucT. KEro oranuyasa IIeJaHTUYHOCTL U
OCHOBATEJNBHOCTL. IIpm ero comeiicTBUM 3HAUYUTEJIBHO PACIIMPUIICT
aCCOPTHMMEHT ¥  TOBBICHMJIOCHh KAUeCTBO  BBIIYCKAE€MOIl  3aBOJOM
(TOPIIOIUMEPHOI U APYTrOf XUMUUYECKOU ITPOAYKIIUNU.

*6 3axap JIsBoBmu Backmn — x.7.H., akagemux PAEH, mpodeccop
BarI'TV. Pa6oran na KUYXK ¢ 1956 roma mocje okonuanusa JIeHMHTpaacKo-
ro ATU um. B.1.Jleauna. ITox ero pyxkoBoacteom nH:kernepbl KUXK cymenn
Brepsele B CCCP opranmsoBaTh B XMMHYECKOM IIPOU3BOJCTBE IIOCTOSHHO
IeNCTBYIONUI aBTOMATU3UPOBAHHBIM 5KOJIOI0-aHAJIUTHUYECKUN W TEeXHO-
JIOTUYECKUIl XpoMaTorpaduuecKuii KOHTPOJb. 3axap JIbBOBUY UM CETOIHS
yaeJseT MHOTO BPEeMEHU U CHJI eIy BOCIIUTAHUS MOJIOABIX HHYKEHEePHBIX
KaJpOB, IepefiaeT OeCIeHHbIN MPAaKTUUYECKUI OMBIT OYAYIINMM ITOKOJIEHUIM.

“T Huna Huxonaesna JlormHoBa — 1.T.H., K.X.H. Bca eé mpodeccu-
OHaJIbHAS JesATeJbHOCTh CBA3aHA ¢ paspaboTKaMu B 00JacTy (PTOPITOJIU-
mepoB. C 1973 roma Bosriasiaser oraen ¢roprnoaumepoB B OAO «ILmact-
TOJIUMEDP», OCYIIECTBJISASA HEIOCPENCTBEHHOE YyYacThe U PYKOBOICTBO
HaYYHBIMIU HCCJIeSOBAHUAMU, Pa3paboTKOI CIIOCO00B CHMHTE3a (DTOPIIOIU-
MEePOB, OIBITHBIX W IPOMBIIIJIEHHBIX TeXHOJOTUH, IPOIECCOB UX MOJyUe-
HUSA, CO3JaHUEM IIPOU3BOACTB (WTOPHOJIUMEPOB. PesysbTaThl 3TUX PadboT
CTAJI OCHOBOI IPOMBIIIJIEHHBIX ITPOU3BOACTB POCCUMCKUX (PTOPIIOIHME-
poe anasioros Teflon FEP, PFA, IIBI®, 9T®3 u 1meyoro paga u3geni.
Huna HukonaeBua aBTop 6osee 240 HayuYHBIX TPYAOB, B TOM YKcJe 0ojee
110 maTenToB. 3a paspaboTKM B o0JiacTh (PTOPIIOJMMEPOB MMEET 3BAHUE
«JIaypeat I'ocymapcrBernoit npemuu CCCP». OHA U HbIHE COUETAET OIIBIT
YUYEHOTO M MPAKTUKY IIPOM3BOJACTBEHHUKA, IIepegaéT O00raThlil OIBIT MO-
JIOABIM KaJpaM W BeIET aKTHUBHYIO PaboTy B KJIyOe XUMHUKOB «JlraJior».
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IIEPEPABOTKA ®TOPOIIJJACTOB B U3JIEJINA

B 1966 rogy ma KUX3 ObLIM CO3AHBI: yUIAaCTOK (PTOPO-
IJIACTOBBIX u3nenuil (pykoBoxutesb B.dD.BaynuH), skcmepu-
MeHTaJbHadA Jaboparopud (pykoBoguresnsb B.A.Camapa).

Bcé HaumHAaJI0Ch C MBTOTOBJEHUS (PTOPOILJIIACTOBBIX IIPO-
KJaagok nas (JIaHIeBbIX coequHeHuii. Bckope ocBowiu Tmpo-
u3BOACTBO TPyO u3 P-4, a Tak:ke HacocoB. Ho, KaK mM3BeCTHO,
HYKHBI U (h)acOHHBIE YacTu TPyobompoBomoB. OcBoUB ux, paspa-
0aThIBAETCA TEXHOJOIUS M3TOTOBJIEHUS IIEPBBIX MIPOMBIIIIEH-
HBIX (PTOPOILIACTOBLIX cocyZoB. HoBble 00pasiibl MPOOUPOK U
K0JI0 OBLJIM HATPaBJIEHBI B MHCTUTYTHI. JlOCTOMHYIO UM OIEHKY
man wieH-koppecunougzeHT AH CCCP M.M.Kotos: «B Teuenue
IIIeCTH MeCsIeB Mbl IPOBOJAUIN UCIBITAHUS J1a60PATOPHOIL II0-
cynbsl u3 groporntacra-4. Mamenns oTan4aiOTCA IMOBBLIMIEHHON
MeXaHNYEeCKON NPOYHOCTHI0O M XHUMHUYECKON CTONKOCTBIO, UTO
IIO3BOJISET BECTU CHHTE3bl C IPUMEHEHNEeM arpPecCHUBHBIX CPe[
IIPU IIOBBIIIIEHHBIX TeMIlepaTypax. VHTepecHO IpruMeHeHne IIo-
CyIbI IIPpU PaboTe ¢ 0C000 UMCTBIMU BEIIeCTBAMU. ¥:Ke MOKHO
cresaTh 3aKJOUEHWe, UTO MocyJa HaiaéT mpuMeHeHHue B CO-
BPEMEHHOU XUMMWUYECKOU JilabopaTopum».

Muwunanctp xuMmuyeckoii npomeinieHaocT JI. A. Kocraumos
B CBOeM MHTepBbIO 3aaBmJ: «Cocyanl u ammaparypa, U3TOTOB-
JIeHHbIe U3 (proporaacTa-4, CTONKO BBIIEPIKUBAIOT BO3AEHCTBIE
JIIOOBIX KHMCJIOT U IIeJIouei JIFo00 KOHI[EHTPAIluU B IITUPOKOM
auatasoHe TeMIlepaTyp. B 9TOM OTHOINIEHWU OHU ITPEBOCXOIAT
IasKke 30J0TO U ILIATUHY, W3 KOTOPBIX, MO IMOABJIEHUS (PTOPO-
IaacTa, IPUXOAUIOCH M3TOTABIMWBATH COCYIbl W almmapaTypy.
Ho asTo He equncTBeHHasA «mpodeccusi» HOBLIX coequHeHuUit. B
HaCTOsIIee BpeMs CyIOCTPOeHre, MAIlIMHOCTPOEHe, TIPOU3BO/I-
CTBO CAMOJIETOB M aBTOMOOMJEN, MeIUIIMHA HeMbICIMMBI 0e3
IpUMeHeH!sI (PTOPOPTaHnUYeCKUX IIPOLYKTOBY .

IlepByio TOBapHYO MPOAYKIIMIO IleX HaAdaJd OTTPYKaTb
c 1964 roga. Kak Bcmommuaer B.B.¥Ytrun (JI 2) B.II.3BepeB
JIUYHO KOHTPOJUPYET pPaboTy SKCIEePpUMEHTAJIbHOr0 0I0po u
dopmynupyer ouepenuyio sagauy: « Ham Hamo ymeTs qeaaTh U3
dropomacTa Bce, UTO JesiaeTcs 3a pyOekoM, 1 gake GOJIbIIe».
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Nmenno o B 1963 rogy moHsAJN, UTO XUMUYECKass MHEPTHOCTD
dropomniacTa mMO3BOJIUT IMINPOKO IPUMEHUTD €70 B MEIUIINHE U
BBICKA3aJiCA B IIOJIb3Y MEIUITMHCKON HAIPABJIEHHOCTU HOBBIX
paspaboTok. Mmesa B BUAY, UTO 3aBOJ 3aHUMAJICA AAePHOI Te-
MAaTHKOW, OH T'OBOPMJI: «3JTa paboTa HyKHA IJA UelOBeKa, a
BCE, UTO MBI Jlejiajii paHee, ObLJIO IPOTUB uUesioBeKa. llaBaiire,
IIpUHUMATe y4yacTuel». YUUTHIBasA, YTO HOMEHKJATypa QTOp-
MOJIMMEpPHO mpoAaykiuu K 1965 romy HacumThIiBajia AECATKU
HanMeHOBaHMul, PaOOTHUKAMM 3aBoja OBIJ IIOATOTOBJIEH Iep-
BBIA KaTaJyior ()TOPOILIACTOBOI ITPOAYKIINM, KOTOPBIN u3IaJ
Buemroprusgar CCCP g paciiupeHusa 9KCIIOPTa IPOAYKIIUA.

HoBrie paspaboTKu BBIpyYaJUd IIPOUSBOJCTBEHHUKOB.
Tak B 1966 roay mpum 3amycke HOBOI'O IIPOM3BOACTBA HU OIHA
u3 GapGopPOBBIX SAMOHCKUX JUHUH IIO0CJIE MOHTAaKa He IIPOIILIa
UCIBITAHUN. 3aMEHUB UMIIOPT (TOPOILIACTOBBIMHU TPYOOIIPOBO-
JaMu, 3alyCTUJIA IPOU3BOJACTBO, M MEXaHUKU HE MMEJU XJIO-
IIOT MHOTHE TOJbI.

B 1966 rony coBmecTHO ¢ ['ocyapCTBEHHBIM HHCTUTYTOM
a30THOU IIPOMBIIILJIEHHOCTH Oblja paspaboTaHa 1 M3TOTOBJIEHA
mepBas oOTedeCTBEeHHadA (PTOPOIJIAacTOBasd PeKTU(PUKAIMOHHAA
KOJIOHHA [OJIA a30THOM KHUCJIOTHI. AKT rocyJapCTBEHHOH IIpHU-
6MKHU TJIACWJI: «DKCILIyaTanusa KOJOHHBI B COCTaBe YCTaHOBOK,
IpeqHAa3HAUEHHBIX [IJISd IOJIYUeHUA a30THON KUCJIOTHI, ITO3BO-
Juja cpasdy IoJydaThb He MOJYHPOAYKT, a MIPOAYKIIMOHHYIO
aBOTHYI0O KUCJOTY - KHCJIOTY 0OCO0O0Il UMCTOTHI, YBEJIUUYUTH B
HECKOJIbKO pas3 BBIPAOOTKY IMPOAYKIIMHN, CHU3UTH €€ cebecTou-
MOCTH B 2-3 pasa, BBIIIYCKATh KHUCJIOTY PEaKTUBHON KBaJIu(duU-
Kalluu, He BBHITYCKABIIECA B IPOMBIIIJIEHHOCTUA O HACTOAIIE-
ro Bpemenu. KojloHHa He MMeeT aHAJIOTOB B MUPOBOUM NIPaAKTH-
Ke HU 10 KOHCTPYKIIMU, HU IO MacliTabaM...».

B Teuenme 1967-70 romoB 3aBOJ OCBOMJI BBIITYCK (PTOPO-
IJIACTOBBIX KOMIIOBUIIUI C KOJUIOMAHBIM rpadutom, acbecTom,
CTEKJIOM U apyrue. M3roToBjieH HMepPBBIN (PTOPOIIACTOBBIN pe-
axtop oobémom 2000 s, mamxkersl 3 CK®P-32. Ilpucrynuiu
K pa3paboTKe 1 H3TOTOBJIEHUIO IIEPBOr0 TEILJIOOOMEeHHUKA U3
®-4]1. Ilomyuernme CBOOOAHOCHIIYyUEro mopormika P-4 mo3Bo-
JWJIO TepeliTM Ha aBTOMATHYECKOe IIpeccoBaHUE W3NeNuil 13
dropomsacra. Kak BcrioMuHaeT OAWMH M3 PYKOBOIUTEJEH HO-
BBIX (PTOPOILIACTOBBIX paspaborox B.A. Camapa: «B aTu romsl
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(1963-1970) ycraHaBImMBalOTCs HOPMAaJbHBIE IeJIOBBLIE, make
JIPY*KeCTBEHHBIE OTHOIIIEHUSA C TBOPUECKUMHU IIOPasieeHusa U
uHCTUTyTaMu. Korma ObLIM MOJydYeHBI IEepBbIe IJIACTUHBLI U3
rpamyaupoBaHHOro marepuaja (P-4 cBoOOIHOCBIIYUUIl - IPHU-
MedY. aBT.), 5TO BBI3BAJIO HEKOTODPHIN mepemosiox B HUWUIIIIL.
IIpuexanu uX COTPYAHUKH, IMOCMOTPEJU, MOKPYTUIU OOpas-
bl U yexajau, omo0puB, Bpojae Obl, paboTy. Bckope 3aBomuane
ysuaau, uro HUMWIIII zakynua B Aurauum y pupMmbl «JCd»
JIUIEH3UIO Ha IOJIyUeHUe T'DaHyJIUPOBAHHOTO (OHU HAB3BIBAJIU
ero arjomepupoBaHubIiM) IIT®I u pemnau BHEAPUTL CIOCOO
B HUUIIII, a sarem mepexnath ero mepmckomy 11O «I'ajorem».

OdunuaabHON gaToii IycKa Iiexa II0 M3TOTOBJIEHUIO U3-
Ienuii u3 (PTOPOILJIACTOB Ha 3aBOJEe NMPUHATO CUUTATL 17 HOS-
opa 1971 roxa. IlepBble TPYAHOCTM BO3HUKJU IIPU M3TOTOB-
aeraun jgeHTbl CKJI mjasa usoasanuy mIpoBOAOB, paboTalIUX B
TeXHUKE CBEPXBBICOKHX YACTOT AJIA KOCMUUECKUX OOBEKTOB U
BOEHHOU TeXHUKU. ONBITHBIE NMAapPTHUU TAKOM JIEHTHI U3TOTaB-
auBaau B HUMUIIII. O6opynoanue aaa mpousBoacTBa CKJI
OBLIIO CKOHCTPYMPOBAHO W W3TOTOBJIEHO HEKAUYECTBEHHBIM, U
JIeHTa IIoJydYajiach HepPaBHOMEDPHOM TOJIIUHBLI. PasdpaboTunKu
(FO.A.ITagmuH - B 5TO BpeMsdA OH Iepeles paboTaTh C 3aBoja
B HUWMMUIIII, u B.JI.exeuxko us YkpHWNII) BmecTe ¢ 3aBOj-
CKUMU KOHCTPYKTOPAMM OTKOPPEKTHPOBAIU UyepTe:xu. HoBbIie
BaJIKU M3rOoTOBUJIU Ha M:KopcKoM 3aBoze B JleHuHTpase. 3aBoj
CTaJ BBINYCKATh KAUECTBEHHYIO JIEHTY.

B 1975 rogy Oblia cmaHa BTOpas oduepenb IIPOM3BOACTBA
c o0IuM 00'BbEMOM BBIITyCKaemMoi mpoaykiuu 750 TH B rof.

B 1974 roxy B 1mexe OBLI CO3JaH CIEHAJbHBIA yua-
CTOK (PyTEepOBKM TEXHOJOTHMYECKOTo 000pymOoBaHUA (hTOPOILIA-
croM-4. AKTHUBHOe ydyacThe B paspabd0TKe MPOIeCCOB IIPUHSI
I'.II.Co6omneB™. IlepBbiM moTpebuTeneM (yrepoBaHHOTO 060-
pymoBauusa crajo npeanpuaTtme Muucpemarmia B ropoze Illes-
yeHko (ubiHe 1. Ak-Tay, Kasaxcram). lamee mo 3axkasy HWH-
CTUTYTa SAJEPHBIX HCCJIEIOBAHUIN pas3paboTaiu ¥ M3TOTOBUJIU
eMKOCTHOe 000pyIoBaHMe, TPYOOIIPOBOALI M 3alOPHYIO apMa-
Typy u3 (hDTOPOILJIACTOB IJA HEUTPOHHOTO TejecKomna Ha bBak-
CaHCKOIl oOcepBaTopmu. MHOTO MHTEPECHBIX pPa3pabOTOK U3
dropomsacTa ObLIO BHIIIOJHEHO B 9TH T'OABLI CIEIHAJUCTAMU
9KCIEePUMEHTATbHO-KOHCTPYKTOPCKOM JabopaTopuu (PYKOBO-
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nutenu I'.II.Co6ones u B.A.Camapa). Pa6ora 9KJI m11a mo 3a-
manusM MwuHCpeaMaliia ¥ KOHTPOJIUPOBAJIACH JUYHO TJIABHBIM
nmxenepom KUXK 1O.B.IllaapHOBHIM™ u ero samecTuTesieM
®.U.HosocemosbsiM. Ilex mepepaborku (ropoiiaactoB ¥ 1990
rogy (mauanpbHukK B.A.HoBukoB, Texnosor B.d.Bayaun) mo-
cTur od’bemMa IPOM3BOACTBA U3/eJanil 13 PTOPOILIACTOB U TOBA-
poB HapoaHoro morpebyeHus 2786 TH.

Opnako ¢ pacrmagom CCCP u 3HAUYUTENIBHBIM YMEHbIITEHUEM
3aKa30B IIPOMBIILIEHHOCTH, OBLIN IIPUOCTAHOBIEHBI MHOT'TIE Pabo-
Tel. Kak Bcriomuuaer B.®@.Baynus (kK 95ToOMy BpeMeH! HaUaJbHUK
1exa): «ObLIN IMPENIPUHATHI MepPbl IO ITOMCKY HOBBIX ObJiacTeit
IpUMEeHeHUs u3aeuil u3 (GPTOPOILIACTOB ¥ HOBBIX IOTPEOUTEIIEH.
Paciiiupuiu acCOpTUMEHT BBIITYCKAEMbIX U3MIeJINi, OCBOUJIM IIPO-
M3BOJICTBO TepMoobOpaborarnHoro ¢rropomaacra ®-4TT mia wuwo-
CTPAHHBIX IOTPeOuTesell, HAUaJu BBIIYCK TOHKOMOJIOTOTO (ITO-
pomaacta 40-80 mrM. Ito mos3BosIo K cepenuie 1990-x romos
moctuab 60% -ypOBHSA COBETCKOTO IIPOU3BOJACTBAY .

IIpumeuanus K riase 3.

“1 IOpuit Bacunsesuu IllanbHOB - TiaBHBIH nHxeHep KUXK c
1977 mo 1994 roger. Jlo aToro 6ojiee 15 JjieT BO3TJIABJIA IE€X IO IPOUBBOJI-
cTBY (propomacta. IIpu HEM MHOTOKPATHO BBIPOC 00HEM IPOM3BOACTBA U
KauyecTBO (propmosmmepHoi nponykiuu. IOpuit BacunbeBrd BO3TJIaBIIAN
naptuiiabiii komuter KIICC xumromOmHaTa. OH GBI Pa3HOCTOPOHHUM
UHKEHEepOM, WHTEJJIMTeHTHHIM U 00aATeJ bHBEIM desoBeKoM. Ero oriu-
Yyajla IPOCTOTa B OOIEHWU, KaK C WHKEHEPHBIMHU KaJpaMHu, TaK U C
pabouynMu XMMKOMOUHATA.

*2 Tepaaba ITasnosuu CobosieB K.T.H., 3aM. JUPEKTOpa M0 HayKe
000 IIKII «MUTO». Hauan paborars Ha KupoBo-UemerxoMm XUMKOM-
OrHaTe KOHCTPYKTOPOM - KYPUPOBAJ CTPOUTEIBCTBO Ilexa IepepaboTKu
¢ropomiacToB B M3LeNUd, B3aTeM - HadaJIbHUK MCCJIEeLOBATENbCKOH Ja-
6opaTopuu (PTOPOIIACTOB. YUACTBOBAJ B IIYCKE BCEX IIPOM3BOJACTB Iiexa,
c03JaBaJjl HOBBIE M3eJINA U3 PA3HBIX (DTOPOIJIACTOB U HOBBIE TEXHOJIOTUU
IUIT UX usroroByeHusa. [IpmoGpes OGoJbIOil OUBIT PaspabOTKM XUMU-
YEeCKUX allapaToB C IPUMeHeHUueM (PTOPOIIACTOB, CO3[ajJl OPUTHHAJIb-
HOe 000pyJ0OBaHME U TeXHOJIOTHIO A nqudGy3MOHHON CBApPKMU JIUCTOB U
mTyiepoB JucToBbIM P-4. Vmeer cBeime 70 aBTOPCKUX CBULETEILCTB
U TaTeHTOB. MCIONb3ysd OTrPOMHBIN ONBIT MepepaboTKu (TOPOILIACTOB,
BMecTe ¢ B.®.BayauHbiM u apyrumu cuenumaaucraMu B KoHie 1990-x
co3Jalyu HOBOe IIPOMBBOJCTBO U3AeJUil M3 (PTOPOIJIACTOB HA BBICOKOM
ypoBHe B 000 IIKII «MUTO» r. KupoBo-YUemnenx.
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I'naga 4.

NTAJLHEUIIEE PASBUTHE IIPOU3BOICTBA

Kak mumer B.B.YTruHu (1 2), B mpons3BoaCcTBe (TOPOILIA-
cTa-4 OmHOUN M3 KaKIOJHEBHBLIX IIPO0JIeM OBLIO MOJIyUYeHIe IIPO-
IYKTa BBICOKOTO KauecTBa. BoO-TIepBBIX, (PUBUKO-XUMHUUECKUE
cBoiicTBa P-4 3aBUCAT OT MOJEKYJSAPHOTO Beca W OT MOJIEKY-
JIAPHO-BECOBOTO paciipefieseHus. Bo-BTOPBIX, IPOYHOCTb U TEP-
MOCTONKOCTb MOJIEKYJIbI @-4 3aBUCUT OT COCTOSHUS 3allUTHO-
ro 9KpaHa yriepomHoii memnu (aromamu ¢ropa). Eciu B aTom
9KpaHe M3 MUJIJIMOHOB aTOMOB, XOTs ObI OfMH ()TOP 3aMeIlleH,
MIPEIOJIOKUM Ha BOJOPOJ, B MAKPOMOJIEKYJIE TTOABJIAETCS CJia-
0oe 3BEHO, U OHA MOJKET Pa3pyIIUThCS B 3TOM MECTEe OT XUMMU-
YEeCKOro WJIM TePMHUUYECKOro BoszaelicTBusa. [[oaToMy B MOHOMEDE
IOJIKHBI OBITH MCKJIIOUEHBI TPUMecH (IOIMIyCTUMbI€ BKJIIOUEHUS
periaaMeHTUPYIOTCA I0Jiell HpolleHTa). B-TpeTbux, B IIOPOIIOK
droporacTa HeJOIYCTUMO IOMaJaHne KaKux-ambo Ipumecei,
Iaske MeJKHUX C pasMepaMu IIbLIN, TaK KaK MUKDPOHHbIE TLIEHKU
u3 ®-4, npuMeHAeMbIe B BJIEKTPOTEXHUKE U SJIEKTPOHUKE B 3a-
TPABHEHHBIX MECTaX TePSIOT JJIEKTPUUECKYIO0 MTPOUHOCTD.

TexHOMOTUA TOJYUYEHUS UYKUCTOTO MOHOMEpPAa, BBLICOKUE
caHUTapHble TpebOBaHMWS — OCHOBHBIE HANPaBJEHUS OOPb-
Ol 3a KauecTBOo. B 1973 roay s3aBog IpuUMEHUJ XUMUUYECKU
YUCTYI0 00ECCOJIEHHYIO BOIY, a uepes rof - adpoOHTAHHYIO
CYIIIKY TMPOAYKTA. ITO MO3BOJIUJIO IPEOJOJIEeTh OTeUYEeCTBEeHHOMN
dTopomnacToBoli MPOAYKIIMU CEPHE3HYI0 KOHKYPEHITHIO 3a
pyo6e:xom. B.B.YTKUH oTMeuaeT, UTO K YAUBJIEHUIO MHOTHUX
3arpaHUYHBIX IIOTPEOUTEe el POCCUUCKUHN (PTOPOILIACT IIpe-
BOCXOAUJ TPOAYKIIUIO 3apyOeskKHBIX (QupM mo GU3UKO-Mexa-
HUYEeCKUM CBOMCTBAM U II0 CIIOCOOHOCTU TmepepabaThIBATHCS.
IIpu meperoBopax ¢ IMOTPEOUTEIAMHU 3aMEUAHUSA 0 KaueCTBY
HOoCcUJIM (hOPMAaNbHBIH XapaKTep, OHU HMeJW TaWHON IeIbio
CHUBUTH IleHy Ha NpoayKT. Oco0eHHO ObIIN YAUBJIEHBI JOCTH-
:xxeHuamu CCCP amepuramckume morpeburenu P-4. Kak po-
IOHAYANIBHUKY TedioHa — OHU MHPOIJIU CIOMKHBIA IYTh CO3-
IaHWS COBPEMEHHBIX MPOU3BOJACTB U OBLIIN yBEPEHBI B CBOEM
COBepIIeHCTBe U MpeBocxoacTBe. Korga BBISCHUIOCH, UTO CO-
BeTCcKuil P-4 HUCKOJBKO He XyiKe, IIPEICTABUTEIN aMepuKaH-
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ckoii ¢pupmbl [omon Berynuiau ¢ Kupopo-UemenkumMu XuUMU-
KaMH’ B II€PETOBOPHI O COTPYAHUUECTBE.

C 1973 roma coBmectHo ¢ M®PX AH CCCP (arkameMux
B.JI.Tanbpose, pykoBomuTeau Jjaboparopuum A.M.MapkeBuu
u H.A.KieilimeHoB) Obliu paspaboTaHBI W OCYIIECTBJIEHBI Cce-
pPBHE3HBIE U3MEHEHUA B KOHCTPYKIIUM PEaKTOPOB-IIOJIMMEPU3a-
TopoB. C 1975 roma e)keromgHo BKJIOUYAIOTCSA B pabory mo 2-3
IMoJIMMepu3aTopa HOBOM KOHCTPYKIuU o6béMom 3000 auTpoB.
3aMeTuM, UTO OTUYET O paboTe TaKMX peaKToOpoB B 1976 romy
KHUPOBO-UYeIleIKe NHIKeHePHI Ilepejajii Ha POACTBEHHBIN 3aBOJ
«I'amoren» B Ilepmu.

Hané:xHoe oTmeseHre BOAOPOICOAEPKAIINX MOHOMEPOB
oT TeTpadTOPITUIIeHA YAAJIOCH JOCTHYD (DOTOXMMHUUECKUM OPO-
MUPOBAaHUEM TaK HA3bIBAEMBIX «CIYBOK». IIpu aTOM mosyumau
3aMevaTeJbHbIII MPOAYKT Opomdpeon-114B2, xoTopblii cTau
IIIUPOKO TPUMEHATHCA [JIA IOKAPOTYIIEHUs B CaMOJETAX,
MMOABOJHBIX JIOJKAX W Ha YCTAHOBKaX, Ile MPUMEHEHUE BOJbI
HEeBO3MOJYKHO (HaAIIpuMep, 3JIEKTPOYCTAHOBKU).

B II3JI mpomoskain pasBUBATHLCA METOAbl XpoMAaTOTrpa-
uyeckoro anaimsa BCeX BEIECTB, 00PABYIOIINXCA B IIPOIlECCe
nuposuda. [Tox pyxoBoacreom H.A.Ilypenkoit u H..T'opseBoii
6p10 pacmiumdpoBarHo 6Gosee 50 coemmmenuii. H.M.Topsesa
Ha [MaHHOM MaTepuajie 3aIlluTUIa KaHIUIATCKYIO IuUccepTa-
nuio. Ha ocHoBaHUM paspaboTaHHBIX METOAUK B JabOpaToOpuu
A.B.BaxpyieBa omnpeneanan TpeGOBaHUA K MAaKCUMAJIBHO J10-
IIyCTUMOMY COJEPIKAHUIO PABJIUYHBIX BOJOPOACOAEPIKAIINX
IIpuMeceil, TapaHTUPYIOIIUX IOJyYeHUEe KaueCTBEHHOT'O IIO-
JuMepa U M3aenuii. 3aTeM IIocjenoBaJjia HeOOXOAMMOCTh pas-
paboTKU CBEPXYYBCTBUTEJNLHBIX METOMOB aHalu3a. ¥ YUTHIBAA
MoJKeJlaHus 3apy0erkHBIX IIoTpeOuTeseii, B kKoHme 1980 ro-
moB B 113JI paspaboranu, a HPOU3BOACTBEHHUKHU BHEIPUJIN
HOBBIe MapKu (Topoiniacta-4, B YaCTHOCTH Chillyuero ®-4A,
HemoJiororo @-4PB, tepmorpanyaupoBanunoro ®-4TT, a Tak-
'Ke ToHKoaucrnepcHbIXx Mapok 20 u 40 mkM. B sT0 Ke Bpemsa
CYIIIECTBEHHO YJIYUIIIUIACh 9KOJIOTUUECKasd 00CTaHOBKA 3a CUET
BHEJPEHUS CXEMbI YTUJIM3AIMU OCTATKOB IIOCJE PEeKTUPUKA-
Uy MOHOMepa-4.

Pacrtymiuii crmpoc moTpe6oBa CTPOUTENIHBCTBA €IE OIHO-
0 IIPOM3BOJICTBEHHOTO KOPIyca MAJA BBINIYCKA COIIOJIUMEPOB.
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IIpuiiaock TPUMEHUTH IIOJMMEPU3ATOPHI YBEJIUUYEHHOTO 00h-
éma mo 6,3m3. Kak Bcmommuaer B.B.YrTrun (JI 2), yunToiBas
OIILIT BHEAPEHUS aIlllapaToB 00bEMOM 3M®, a TaKKe CIydau ca-
MOTIPOM3BOJIBHOTO PAa3JIOJKEHUs HEKOTOPHIX (TOPMOHOMEDPOB,
PYKOBOJCTBO 3aBOJia NPUHAJIO PeEIleHNe WCILITAaTh HOBBIM pe-
aKTop-mouMepusaTop 6,3 M® Ha IPOUYHOCTH IIPKU B3PLIBHOM pas-
ao:xkernuu cmecu TP c¢ srtuieHom. I'JlaBHBII WHMKEHEDP 3aBoja
B.H.9abcKuii JOTrOBOPUJICSA MPOBECTHM WCHBITAHUSA Ha BOCHHOM
noaurone. B ITKO 3aBoma paspaboTayii IPOEKT HCIIbITATEIbLHO
ycTaHOBKU, B PM3 eé usrorosuiau. Pabouue 3aBoxa jerom 1977
rojia CMOHTUPOBAJIU UCIBLITATEIbHBIN cTeHA. PaboTa KOHTpPOJN-
poBajack 3amectutesaem munuctpa Cpeamariiia H.A.CemeHOBBIM.
PyxoBomuiu ucubiTanuaMu 4 gupexkTopa: 3aBop - E.M1.Pomasos,
NX®d AH CCCP - H.H.Cemenon, HIIO IIII - 3.H.Iloxskos,
JlesHNWUxummamt - B.I'.YmrakoB. Bynymiuii nupekTop 3aBona
ITonumepos A. Macasakos™ B TO Bpemsi paboTal HAYATILHUKOM
mexa comnouMepoB. O6 3TUX CEPHE3HBIX MCIBITAHUAX OH BCIIO-
MUHaeT ¢ HEKOTOPOM moJiei romopa: «OaHaK /Il TOBE3JI MBI HC-
IIBITHIBATH PEAKTOPHI HA IPOYHOCTD. VICTIBITAHUSA MIPOXOIUJIN Ha
ITepmckomM BoeHHOM IoJsiurone okoJo 1. Craparens. Enem K me-
CTy HCIbITaHUA. B Ky30Be 0aJIJTIOHBI ¢ MOHOMEPOM-4, KOTOPBI,
KaK 3HaeTe, IITyKa BechbMa B3pbIBOOTAacHasA. VI BAPYr HaL HAMU
caMoJIeThl - YYTh JIU He B HAac 00MOBI IBRIPAIOT. KapTuHa, Kak
Ha BoiiHe. MBI CTPEMUTEJIBHO BBICKOUMUJIU U3 30HBI OomMOapau-
poBxku. Ho Ha sTOM Hallla «BO€HHAas» SIONEsA He 3aKOHUYMUJIACH.
Crajim UCHBITHIBATH PEAKTOP Ha IIPOYHOCTH IIPW B3pbIBe. [[Boe
anmnapatunkoB (Muria Jlobanos n Hukosai I'y:xaBuH) Haxoqu-
JINCH B HEIIOCPEICTBEHHOM OJIM30CTU OT YCTAHOBKY B HEOOJIHIIIOM
MeTaJLInueckoM OyHKepe. IIpomsoliies B3pbIB, 1 OYHKED YTOHY.JI
B TeMHOM oOsiake. MbI 1mo6e)Kaau K HEMY, B IOJIOBe KPYTHUJINCH
caMble UYepHbIe MbIcJu. HaBcTpeuy HaMm 13 9TOTO OGJIaKa B IIPO-
TuBorasax BeIXOHAT Muria u Konsa — B 1moke, HO JKUBBIE».

ITo pesyibTaTaM HCHBITAHUI OBIIO PEIIEHO MPUMEHATH
peaxktop 6,3 m® muia mpoussBozcTBa P-4 UM IS IPOU3BOJICTBA
(PTOPKAYUYKOB IIPW TEXHOJIOTUM ABYXCTAAUUHOU 3arpy3Ku pe-
akrTopa. [aa mpousBoacTBa P-40 maHHBIN peakTOp HCIIOJIb30-
BaTh He paspemwuau. IIpennoxeno NPX AH CCCP skcmepu-
MEHTAJILHO U3YUYUTh CKOPOCTh TOPEHUA PA3JIUIHBIX MOHOMEDOB
U OIIEHUTH MaKCHUMAaJIbHOE HaBJIE€HUE IIPU B3PHIBE.
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Puc. 1. HenvimamenvHas YcmaHo8Ka U pe3ybmam UCnblmaHus
peaxmopa-noiumMepu3amopa Ha 83Pul8HYI NPOYHOCTb

IIpousBoACTBO (hTOPCOMOJMMEDPOB CAEPIKUBAJIOCH ObecIie-
yeHHMeM (QTopamyJabraropaMu. KHUCIOTHI OIS HUX ITOCTABJIAI
ITepmcexkuit puaman I'MIIX, macirTabbl IOCTABOK OBLIM He Be-
auku. [logguee B I1® I'MIIX ocBomm mpom3BOACTBO IIEPHTOP-
KHUCJIOT, HO W 9TO He peminjo npobsembl. TOIBKO € IYCKOM
Ha 3aBOoJie JUHUUW OJIUTOMEPHBIX (PTOPAHTUAPUIOB HA OCHOBE
okucu M-06 aTy mpobiieMy yAaa0oCh PEIInTh. 110 3aKII0OUeHMIIO
Bcecoos3Horo Hay4YHO-HMCCIEM0BATEIbCKON0 HHCTUTYTA CHUHTE-
tuyeckoro Kayuyka (BHUUMCK) conm, mosiyuyeHHBIE M3 9THUX
OJIUTOMEPOB, OKAa3aJIuCh caMbIMU 3(Ph(EeKTUBHBIMU 9MYJIbIaTO-
pamu. [upextop 3aBoma Ilonumepo A.M.Macaakos 19 ox-
Ts16psa 1983 roma mpuHAM pelleHne 0 MOHTAaKe IIEPBOM IIPO-
MBINIJIEHHON! YCTAHOBKU II0 IIPOM3BOACTBY (DTOPIMYJILTaTOPOB
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Ha ocuoBe M-06. ITocyie aTOro MPOM3BOACTBO IIOUTHU BCEX COIIO-
JIUMEPOB IepeBeiu Ha dSMYJbCUOHHYIO CXEMY.

ITocrosimHas paboTa 3aBoa Haj ITOBBLIIIIEHHEM KauecTBa
dTopIoMMepPHON TPOAYKIIMKM HPUHOCUJIA CBOM ILIOABI. Kak
usBectHo, B CCCP BbIcIIasg KaTeropus KadyecTBa IIpHCBauWBa-
Jlach IIPU JOCTUKEHUU WJIU IPEBBIINIeHNN KauecTBa IPOAYKIIUN
YPOBHSA MHPOBEIX cTaugzapToB. Pemrernuem I'occrammapra CCCP
OBLT IPUCBOEH «3HAK KauecTBa»: 15 mapra 1974 roma xay-
yykam CK®-26 u CK®-32, 3 aaBapa 1977 roma gropoiiacty
®D-32JI, 26 auaBapa 1977 — ®-32; 5 cenradpsa 1977 - D-42J1]1,
7 oKkTs0pa 1977 - d-2M.

K 1977 rogy ObLI BHIIOJTHEH PAJ HOBBIX MEPOIPUATHUH IO
YAYUYIIeHWIO KauecTBa XJIaJOHOB 1 MOHOMEPOB. ITO IIO3BOJIMIIO
aTTecToBaTh Ha ['ocyJapcTBeHHBIN 3HAK KauecTBa: B 1977 rogy
- xnanoH-113, xnagon-142, monomep-3; B 1978 rony - ®@-4]11C;
B 1979 - &-4]] (II1,J1,9,T), B 1980 - ®-42B, CK® - 260HM.

B 1983 roxy Ha 3aBoje ObIJ CIPOEKTHPOBAH, M3TOTOB-
JIeH ¥ BKJIIOUEH B PabOTy peaKTop AerajougupPOBaHUA XJIamo-
Ha-113 o0bémom 6m3. Cmemmdura IPOM3BOACTBA MOHOMEpPA
M-6 B sTOM peakTope 3aKJouajach B TOM, UTO B allllapare
OMHOBPEMEHHO IIPOXOAAT peakIluu B TBEPHoii (asze (rerepo-
TeHHas peaKIud), B KUAKOU (paze (roMoreHHas peakIusa), a
MIPOAYKT II0JyuYaeTcs B rasoobpasuoii ¢ase. TpeboBasoch ocy-
MIECTBJIATH (P (eKTUBHOE IIepeMeIINBaHNE PEAKIIMOHHON cpe-
nel. IlapaiienbHO B 9TO Ke BpeMs Ha CHUHTe3e XJjagoHa-142
BHEJpAETCA peakTop o0bséMom S5m?.

IIpumeuanue k riaase 4.

*1 Anexcannp MBamosuu Maciaakos — B HacTosIllee BpeMs PYKO-
BoguT Kuposo-Uemnenkum mpeacTaBUTeIbCTBOM « OGOPOHIIPOMKOMILIEC» .
3acay:keHHbIl XUMUK Poccun, naypear ['ocyzapcrBennoit npemuu CCCP,
Harpasxaén opaenamu u mMenanasavMu CCCP. Poxuicsas B IBaHOBCKOI 00-
aactu B 1937 rogy. C 1960 roga mocsie oKkoHUYaHUs VIBAHOBCKOTO XWMU-
KO-TeXHOJIOTUYECKOTO MHCTUTYyTa paboran Ha KupoBo-Uememkom Xumu-
YecKOM KOMOWHAaTe: HAauaJbHUKOM CMEHBI, HAYaJbHUKOM yYacTKa, Ha-
YaJbHUKOM IleXa II0 IMPousBOACTBY (propomaactoB. C 1979 mo 2001 rox
— nupekTop 3aBozga noaumepoB KUXK. Anexkcanap MBaHOBUY — TaJIaHT-
JUBBIA XUMHUK, aBTOp 170 m300peTeHMI M KPYIHBIX palMOHAJIHI3aTOP-
CKUX IpeIIoKeHuii. BHEC GOJIBINON BKJAA B OPTaHU3AIAI0 U Pa3BUTHE
IIPOU3BOACTBA (PTOPIIOIMMEDPOB.
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I'zasa 5.
IIONCK AJBTEPHATUBHBIX TEXHOJOI'MI 1
HOBBIX ®TOPIIPOJIYKTOB

B 1976 romy ypanoBoe mpomsBoacTBO B Kuposo-Uemnerr-
Ke ObLTIO 3aKpbITO. IIpuMeHeHME OCBOOOAMBINHNXCA IIPOM3BOJ-
CTBEHHBIX MOIITHOCTEI CBSASBIBAJIM C UCIIOJb30BaHUEM (hTopa. B
cepenune 1970-x romoB cHeIaJnCThl 3aBOa COBEPIIIEHCTBOBA-
JIY TIPOIIECC TTONyUeHUs (PTopa 9JeKTPOIU30M U METOIbI TPaHC-
MMOPTUPOBKY (prTopa. B mpoiiecce 9Toii paboThI MOJTyUaIn HOBBIE
MOoJIe3HbIe AJIS IPOMBIIIJIEHHOCTA IPOAYKTHI.

IMEP®TOPAEKAJIMH. B anpesne 1973 roma nmupex-
Top MWuHcTuTyTa sieMeHTOOpraHmMUYecKuxX coeguHeHmin AH
CCCP arkagemux A.H.HecmesHoB oOpaTujcsa ¢ OHUCBMOM K
B.H.9i1bcKOMYy, B KOTOPOM COOOIIMJI, UTO B JiabopaToOpuu aKa-
nemuka W.JI.KHyHBAHIIA CHMHTE3UPOBAH MeP(OTOPUPOBAHHBIN
MPOAYKT — IepdTopAeKaj nH, 00JagaionNuii YHUKAJIbHON CIIo-
COOHOCTBIO DPACTBOPATH KUCJIOPOJ JIyYIlle, YeM IUPKYJIUPYIO-
1mada B OpraHM3Me UeJioBeuecKad KpPoBb. B 1 mMa KpoBu pac-
TBopsierca 0,46 mu Kuciaopoza, a B 1 mu mepdTopaexaanHa
- 0,64 mn. To ects nepdropaeranus (IID) pacTBopser KucJio-
pox B 1,5 pasa ayuriie, 4eM KpoBb. PacTBOPUMOCTH KHCJIOPOIA
B BOJle W APYIUX KUIKOCTAX B JECATKMH pas xy:xke. K Tomy
ke IID]I He 3amep:kuBaeTcsa B opranusme 6ojiee NBYX HeZeJb.
ITO MOBBOJIAET KCIIOJIb30BATH KOMIIOBWIIUM C HUM B DKCTPE-
MaJbHBIX YCJIOBHUAX, KaK KpoBesamMeHuTeab. 3aBog u MHIO0C
(FO.A.Ye0OypKoOB) IIOATOTOBUIN TeXHHUUYECKOE 3aJaHure. 3aBOI B
AaaBape 1975 roga mycTHJI OIBITHO-IIPOMBIIILIEHHYIO YCTAHOBKY
no cuHTedy IIDJ. ManpHeiinmue paboTHl IO COBEPIIIEHCTBOBA-
HUIO TeXHOJIOTUU OYUCTKU IPONYKTaA IIPOBOAMJINCH B COAPYIKE-
ctBe ¢ yuénbiMu MHOOC u MHcTHUTYyTa TeMaTOJOTUN U epeJiu-
panua KpoBu (ITHUU I'TIK). Ilocie AinTenbHBIX HUCILITAHUI
Ha JKUBOTHBIX CIHEIMAJINCTHI IEHTPAJIbHOTO MHCTUTYTA Iepe-
JIUBaHUSA KPOBU IMOATBEPIUIN BHICOKYIO ddhderTuBHOCTL IID]I.

B mocJieAyoIeM B 3aBOJICKOT JsabopaTopuu
B.J0.3axapoBa™ ObL1 paspaboTaH cmoco0 KaTaJlUTHUYECKOI'O
dropupoBaHuUa mapaduHa raszoodopasHbiM (propom. Takum 00-
pasoM, GBI BIEPBBLIE B CTpaHe IOJyUYeH UYUCTBIA OMOJOTHYE-
cku nHepTHBIN [ID]], He TPEOYIOIUNA MOCIEYIONe OUYNCTKA.
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HamHas paspaboTKa cTajla TeMOW TOKTOPCKOM auccepTaiuu
Baaguvupa IOpreBuua «Karanms m mHUIIMUPOBAaHUE PeaKITUi
dTopupoBaHUSA OPraHWUYECKUX COeAWHEHUI». PesaysbTarThl pa-
6OTHI BOILJIOINIEHBI B IIOJIyYeHMe IIeJIOTO Psiga Iep(ToOpUpPOBAH-
HBIX MPOAYyKTOB. II®]] mepcreKTUBEH He TOJBKO B MeAUIINHE,
HO W IIPU IIPOM3BOJACTBE KOCMETUYECKUX CPEJCTB.

INEP®TOPYTJEPOABI. B nexabpe 1983 roma sasony
coo0IuIn, 4TO0 KocMOHaBThI B.JIaxoB m A.AjleKcaHIpoB B
sKcmepuMeHTax Ha Kopabaax «Coios T-9» u «Caimror -7» uc-
noab3oBasiz IID]]. ITo cBouM IMIIEKTPUUECKUM CBOWCTBAM OH
OKasaJicsi BechbMa IIOAXOAAIIUM, HO ero IIpUMeHeHHe OTpPaHU’-
yuBajoch Temieparypoil - 11°C. HyxeH mpoiyKT Cc Temiepa-
TYpoOIii 3acThIBaHUA He BbIie - 60°C u TeMIepaTypoil KUIIeHUS
He Hmxe 100°C. Bekope ¢ aHaIOrmuHOM IIPOCHOOM 00OpaTHUiICs
nuperTop HITO «Bera» B.II.BanoB. Pagmorexunueckuii KoM-
miaekc «KBaHT» JOMKEH OXJIaKIaThCsS BBICOKOUMCTOM JKUIKO-
CTBIO C TeMIepaTypoil samepsanus Hiuxke -65°C. B cenrabpe
1985 roma B maboparopum B.I).3axaposa paspaboranm Tex-
Hosioruio a B 1986 roxy ObLjia CMOHTHMPOBaHA IIPOMBIIIICHHAS
yCTaHOBKA IO CUHTE3y IpoayKTa - «Kapboran». Yuernsie MHI-
OC u HIIO «Bera» moaTBepauan, 4TO IPOAYKT MOYKET UCIIOJIb-
30BaThCsS B PAAUOTEXHUUECKOM KoMILIeKce «KBaHT».

B 1988 rogy metomomM (pTOPUPOBAHUA MOJIYUYMWJIU IIEPBHIE
obpasiel nepdropMeTHageKannHa, a 8 1991 rogy y:xe pabora-
Jia OTIBITHO-IIPOMBIIIIJIEHHAA YCTAHOBKA 1o mmpousBoacTBy I'VKH
(rasougupoBaHHAaA JKUAKOCTDH OJIs HACOCOB), KOTOPYIO He(TH-
HUKHN C YCIIEXOM HCIIOJNB3YIOT IJIA OXJIaKIEeHUsS HACOCOB TJIy-
OOKUX CKBaKUH.

CMASBKMHU. Ha saBome TPagUIIMOHHO BBLINYCKAJNCH CIIE-
nuainbHble cMasku: YIIN, M-1, B-1, KC, KCT, 5A, cmaska-8,
MAacJjo-8 s 3aKPBITHIX IIPOU3BOJCTB (aTOMHAS IIPOMBIIIIIEH-
HOCTh, TPEANPUATHA OOOPOHHOTO KOMILIeKca). VX yHUKalb-
HBIE CBOIICTBA He aUIIMPOBaAJIUChH. B HapogHOE X03AMCTBO OHU
MOTJIN IIOIIacThb TOJBKO ¢ pasperteHusas MCM. B mapre 1978
roja mo ykasaHwuio . uH:KeHepa 4I'Y MCM A.C.JleoHTHuyKa
3aBOJY IIPEJIOYKUIN BHIIOJHUTH PEreHePaInuio HaKOIUBIINX CA
Ha npennpuAtTuax MCM mecaTKOB TOHH OTPAOOTAHHBIX CMa30K
KC. ChoemnuanbHasd KOMUCCHUSA BbIZajla PeKOMEHIAIINHN Iiepepa-
6orku orxomoB cmasku KC B cmasky KCT, mobaBisa ompesne-
JIEHHOE KOJIMYeCcTBO (propmapadMHOB U HUBKOMOJIEKYJISIPHOTO
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®-4. Jlaboparopusa B.F).3axapoBa B 3TO BpeMsa BHeJpuUJa CIIO-
co0 KaTaauTuyeckoro GTOPUPOBAHUA TIPU CTAOUIM3AIIUN CMa-
30K, UTO IIO3BOJIMJIO OCYIIECTBUTH IMepexoi Ha 0oJje AelreBoe
CBHIPBE 0e3 CHMIKEeHUS MOTPEOUTENIHLCKUX CBOMCTB CMAa30K.
DOTOPYTJEPOIABI. B 1986 rogy mo 3akady MwuHaJIeK-
Tponpoma Ha KUXK HaumHaeTcsa paspaboTKa IPOM3BOACTBA
(GTOPUPOBAHHOTO YIJIEPOLHOTO BOJIOKHA - KaTOAHOI'O MaTepu-
ama UTT-124 pgna majgorabapuUTHBIX XUMHUYECKUX KMCTOUHHKOB
TOKA. BBLJI BBIMYINEH HEPBBIA OMBITHLIN Oo0pasell, a II0 Pe3yJib-
rataM ucnbliTanuii 3 mMasgs 1988 roga MCM mopyumiao KUXK
OpPraHm30BaTh IIPOMBIIILIEHHOe IIpoudBogcTBo MTI-124. 3arem
cIeIuaJiiCThl 3aBo/la Pa3paboTaIu TEeXHOJOTUIO (DTOPUPOBAHUA
IIOPOIITKO00OPA3HOT0 CHIPHSA C IIOJyUYeHNEeM CIIeIIn(UIeCKOro mpo-
IyKTa — (TOPYIJIEpoa, NCIIOJIb3yEeMOTO B HOBOI TeXHUKe. BCKo-
pe moayuniu propupoBanuyio caxky T-900, ncmonb3yemMyio Kak
HATIOJTHUTEIb KPAacoK U MOAU(DUKATODP (PTOPIOJINMEDPOB.
IJIETA3. IlorpebHOCTh B 3jerase (I1ecTu(GTOPUCTONR
cepe) moaBuiach B ctpaie B 1990-x romax. TexHoJsioruoo paspa-
6oranu crnenuaauctel I'MIIXa. ITpousBomacTBo MoirHocThI0 40
TOHH B MeCSIl OBLJIO IIYIIEHO B 9KCILIyaTanuio B ceHTsaope 1998
roga. ITomyuynam BHICOKOKAUECTBEHHBIN MPOAYKT IJIA BJIEKTPO-
sHepretuku. OT aBTOpa MPOEKTa KOHTPOJIUPOBAJT CTPOUTEID-
CTBO M MYCK HOBOro mpousBojacTBa ImpencraButenb ['MIIXa
A.A.Pomuu. B manpHeiiiem ou opraausosai ¢pupmy «IIpudop-
Jaab», cTaBInyio B TPyAHbIe mepectpoeunbie 2000-e roasl Topro-
BBIM OIIEPATOPOM He TOJBLKO dJierasa, HO U APYTOH MPOAYKITNU
3aBoma. Ilepexon Ha HEropOYUHA MUIIEKTPUK BMECTO TPAHC-
dopmaTopHoro Macaa 3acTaBus Kupopo-UemenkKux XUMUKOB
K 2000 romy yaBOUTH IIPOMBBOJCTBO IIIECTH(TOPUCTON CEPHI,
a KauecTBO IIPOAYKTA MOBEJU A0 «IATH AeBATOK» (99,999%).

IIpumeuanue K riase 5.

*I Bmaguvup IOppesumu 3axapoB - reHepaibHBEIH gupekTop OAO
KUYXK ¢ masa 2002 mo urous 2004 roga. Poxguica B 1951 roay B r. Kupose.
Oxonunn MI'Y um. JlomoHOcoBa. [JOKTOp XMMHUUYECKUX HAYK, Ipodeccop.
TpyooByIO AeATeJbHOCTh HAUaJl MHKEHEPOM XUMUKOM, Jajiee - HaUaJIbHUK
snabopaTopuu GTOPMOHOMEPOB, HauaJdbHUK JiaGopaTopuu Katanmusa 1[3JI,
1987 —1996 riaBHBLIM WH)KeHep 3aBoja ImoammepoB, 1996 —2001 —
rnaBubll nHiKeHep OAO KUXK, 2001-2002 — TeXHUUYECKUU AUPEKTOP
OAO KUYXK, 2002 - 2004 reumepanbubiii gupexTop OAO KUXK. Ou BHéEC
3HAYUTEJLHBIN BKJIAJ B Pa3pabOTKy TEXHOJOTHUH (PTOPIPOIYKTOB.
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3ABO/J IIOJIUMEPOB IIOJIYYAET
XO03ANMCTBEHHYIO CAMOCTOATEJABHOCTDH

B 1979 roxy npu peopraHmsaliuy CTPYKTYPbI XUMKOM-
6uHaTa ObLI co3maH 3aBOJ IMOJAUMEpPOB. IIepBBIM IHUPEKTOPOM
3aBOJla HasHAUeH OMBITHBIN pyKoBoguTenab A. M. Macasakos.

Anexkcannp VBaHoBuu mpopaboTaj IUPEKTOPOM 3aBOja
mosuMepoB GoJiee 22 jer. 3mech cTasl 3acCay:KeHHBIM XUMUKOM
Poccuu, Jlaypeatom I'ocymapcTBeHHO# ITpeMun, KaBaJepoM Op-
mena KpacHoro sHamenm u obGjamaresneM apyrux Harpazx. O
BcrmoMuHAaeT: «§I okasajica Ha mpousBoicTBe B 1960 romy u
cpasy IiomaJl B IIeHTP MHIKEHEePHBIX cTpacTeil. BypHBI#I pocT
HOBBIX [IJISI CTPAHBI IIPOUBBOJCTB: (DPEOHOB, (PTOPCOIOIUMEDPOB
1 (PTOPKAyUYyKOB IIOBJIEK 3a COO0M MHTEHCHUBHOE OOII[eHIe C YUé-
HBIMU aKaJeMUUYeCKMUX, NPUKJIAJHBIX U MPOEKTHBIX WHCTHUTY-
TOB, 3HAKOMCTBO C aHAJIOTUUYHBIMU ITPOMU3BOACTBAMH B ['oj1aH-
nuu, [Bsetinapun u CIITA. ITo uaunmuatuse 1.®.Teperienko u
B.I1.3BepeBa co3maBaanch HOBbIE BBICOKOKBAIUMDUITMPOBAHHBIE
noxapasaesnenus: 113JI, IIKO, CKBMT, PM3 u apyrue. PazBu-
THEe 3aBOJA CTPEeMUTEJbHO Habupasio o6oporsl. B 1960-e romsr
ObLIM CO3JaHBI HOPMAJbHBIE COIMAJIBLHO-OBITOBBIE YCJIOBUA.
VioTHBIH TOPOJA, XOpolllee cHaOKeHHWe, OoraTas CIOPTHUBHASA
JKUBHDb, €KerofHble KypPOPTHbIE NMyTEBKM, CJI0BOM B Kuposo-
Yemernke ObLJIO CO3NAHO BCE IJIs TOTO, YTOOBI MOJIOABIE CIIEITU-
anucThl co Bcero Corosa ImycKaiu KOpHU Ha BaTckoit 3emie.

Camble ApKue BocmoMuHaHuA cBsa3aHsbl ¢ f1.D. TepelieHKO.
VY auBUTEIbHBIN OBLIT YeJOBEK C MOPasUTEJbHBIM WHIKEHEePHBIM
YyThEM U JUPEKTOPCKUM mapom ot Bora. Ml BBoguIu B CTPOit
BHOBBL cosmanuyio CBY - cymwuaky maa ¢ropomracta P-4]1.
S B To Bpemsa ObLT HAUYAJBHUKOM IiexXa. DbéMcs, ObEMcs, a
TIOPOIIIOK MJEeT He TOro IIBeTa, - JKEJThIA, II0 CTaHIapTaM —
CILJIOIIHOM Opak. IKoB PUINMOHOBUY O CBOMX BU3UTAX B IleX
HUKOTO He MPeAyIpesKaal, Ha MallnHax He e3QUJ, a XOAWJ 110
TEePPUTOPUM, 3AJIOKUB PYKH 3a cuHY. Tak OBLIO U CEeromHs.
Bery Bech «B3MBLIEHHBIM» IO IEXy, a HABCTPEUy AUPEKTOP.
O0BsCHSAIO0, UTO TaK U TaK IIpoOyeM, He moJiydaercd. J[ymaro,
CIIPOCUT, UTO HAJ0, YeM IIOMOYb. A OH CIIOKOWHO BBICJIYIIAJ,
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u roBopurt: «U He momyuutcsa. IIpoBepAaiiTe TexHOJIOTHMIO». [IBA
MecsAra pasdbupannuch. VI TOUHO — MPUYNHA TEXHOJOTUYECKAT —
napaduHbI, TPUCYTCTBYIOIE BO (pTOpoILIaCTeE...

BoLa emié cayuaii. 3anyckaan (ppaHily3cKue 1 HeMeIKue
KoMIIpeccopbl. I'0/10BHO# 6010 ObLIa aBTOMAaTHUKA. [[UpPEeKTOop-
CKoOe pellleHre CO3Pesio MOMEHTaJNIbHO: «BhIKJIIouaii aBTOMAaTH-
Ky u paboraii B py4HOM peKUMe». BBIKIIOUNIN aBTOMATHUKY,
3anycTuau obopynoBaHme U BCE moIuLiao. Tak A0 cux IOp KOM-
IIPeccophbl U PaboTaloT...».

K 1981 roay cmemuanucramm 3aBoma coBmecTHO ¢ HIIO
IIIT w» HUU PII Gbriu 3aBepiiieHbl Pab0OTHI IO CO3JLaHUIO HOBOTO
IPOMBIIILJIEHHOr0 IIpousdBoacTBa proprayuykos CKdP-26, CK®D-
32, CK®-260HM, CK® 26-HM, u cbIpba IJId UX U3TOTOBJICHUS
— xjamoHoB 113 u 142, monomepoB M-2 u M-3. Buegpenue stux
KayuyyKoB B IIPOM3BO/ICTBE CIIEIIUMATBLHBIX PE3UH IMO3BOJIUIO 00e-
CHEUYUTH HOBBIM KJIACCOM DE3VH aBUAIIMOHHYIO, KOCMUUYECKYIO
U paguanuoHHyo TexHuky. Pemrenmem I'ockomutera CCCP 3a
«Pa3paboTKy cioco00B cuHTe3a (PTOPKAYUYKOB, MIPOMBIIILICH-
HOM TeXHOJIOTMW MX W3TOTOBJIEHWUS, CO3JaHMNe U BHEIpPEeHHe pe-
BMHOTEXHUUYECKUX UBAEJNNNA HAa UX OCHOBE AJIS KOMILJIEKTOBAHUSA
HOBOM TeXHUKMN» II0 peadyJbraraM paborel B 1982 romy ObLia
mpucykaesa locyzmapcTBeHHas IpemMus. B umcie JaypeatoB
owlu B.B. Yrrun, B.A. Isanos, A.l1. Macisakos.

B 1983 roxy mosydeHbI ONBITHBIE IIAPTUM HOBBIX COIIO-
aumepoB @-50 u @-10. OgHOBPEeMEHHO MPUHUMAETCA PeIlleHne
0 Pa3BUTUU NPOU3BOJACTBA ILJIABKUX (PTOPOIIIACTOB, UTO ITO3BO-
JisieT TepepaboTUYMKaM Pe3KO MOBBICUTH MPOU3BOAUTEIHLHOCTH
IIPOMBBOJICTBA U PACIIMPUTH ACCOPTUMEHT M3AeJIuil m3 PTopo-
miaacToB. I'naBubiit nrxkeHep KUYXK 10.B.I111aanpHOB COBMECTHO
¢ HIIO IIII (I'.A.BanaeB) u I'MIIXom (M.Cepymikuu) B 1983 r.
HaMeTUJIU IIPOTPaMMy PasBUTUSA ILIaBKUX (propmoammepos (P-
2M, ©-40, ®-42, ©-32JI, ®-30, ®-26, ®-3M) mo 2000 roza.

B centsabpe 1986 roma (10.09) cocrosiyioch coBelllaHUe
Tpéx mumHHUcTepcTB: MCM (3am. mmamcTpa II.M.BepxoBhIX),
MXII (3am. muauctpa C.B.I'ony6kosr), MHXII (3am. MmuHTCTPaA
JI.II.KapmieHKO0), Ha KOTOPOM IIPEJJIOKEHO YBEJINUYUTH IIPOU3-
BoZCTBO (pTOpKayuykoB K 1995 roay B 3,5 pasa, u HaMeUeHBI
MEPONIPUATUS JJIS dTOTO YBEJIUUECHUS.
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KUPOBO-YENEIKNN XUMHUYECKU KOMBUHAT

KupoBo-Yenenkuii xuMuueckuii komouHat (o6pasoBaH C
01.01.1978 r.) O6BLI OCHOBHBIM ITPOU3BOIUTEIEM (DTOPOILIACTOB
B CCCP u efMHCTBEHHBLIM M3TOTOBUTEJEM CIEIIMAJIbHBIX MapoK
GTopKayuyKOB, (DTOPOILIACTOBLIX CYCIIeH3UIT, (PTOPUPOBAHHBIX
JKUIKOCTEN M CMAas30K, pa3paboTaHHBIX [JisI O0OOPOHHBIX OTpAac-
JieHl TIPOMBIIIJIEHHOCTY, aBUAITMOHHOM ¥ KOCMUYECKOH TeXHU-
Ku. B xpusucubie roasl mocie pacuaga CCCP xomOuHAT TeCHO
COTPYAHUYAJ C aMePUKAaHCKON Kommauueit «J[romou», KoTopas
U CerofHs KOHTPOJHUPYET MUPOBOII PHIHOK (PTOPIIOIMMEPOB.
Haske B mepuoj] pe3KOTo HmafeHus MHUPOBBIX IeH 00beM 3aBO/I-
CKUX IPONAXK (PTOPIIOIMMEPOB AJA 9TOM KOMIIAHUU TOXOIUJI
10 70% ot 0011Iero KoJIMYecTBa BBIIYCKAeMOl XMMKOMOMHATOM
DIl mpoayKIINHU.

B cepenune 1990-x gupexTop kKombmuata A.K.IleHmcos
HayaJl akKTUBHYIO KOMIIQAHUIO MO0 MCKJIIOUEHUWIO CTPaTerundyecKu
BA’KHOTO IJIS CTPAHBI MPEANPUSATUAS U3 CIUCKA 3aMPeriéHHbIX
K IIpUBATHU3aIlUU 3aBOAOB. B KOHIle KOHIIOB, €My 9TO y/IaJIOCh.
B 1994 rony IlpaButenbcTBo PP mpuHAIO pelieHue O IIpUBa-
Tusanuu npeanpusatud. 15 uioua 1994 roma rocyzapcTBeHHOE
mpeanpusaTre ObLIO IPeodpPasoBaHO B aKIIMOHEPHOE OOIIecTBO
OTKPBITOTO THIIA, OCYIIECTBJIEHA ero rocylapCTBeHHAas peru-
cTpalusa U 3aperucTPUPOBAH MHEPBLIH BBITYCK akiuii. [IpuBa-
rusanua KUYXK 6bL1a ocyiiecTsieHa mo 1-My BapuaHTy JbrOT,
peaycMOTPeHHBIX ['ocymapcTBeHHOI HMporpaMMoil mpuBaTH3a-
nuu. AKIIUY pasgenuyy Ha TPU makera: (5% - rocymapcTBeH-
HBIN (denepanbHbIii U obsacTHOI) U 25% B3aBOACKOM (IpUBU-
JlerupoBaHHble aKkIiiuu). IIaTh IPOIEHTOB IIaKeTa aKIluil ObLIN
BBIIEJIEHBI TUPEKTOPY U ero Komauze. Ilo3aHee r-u [leHmcos
yoxe 00J1a7aJl JOCTATOUYHO OOJIBIITNM KOJUUYECTBOM aKIIuii o0IIe-
crBa. B 1995 romy cocrosijicsi mepBBLIII ayKIIMOH IIO0 IIPOJAKe
22% akumili HAa KOMMEPYECKOM KOHKYpPCE C MHBECTUIMOHHBI-
mu ycaosusaMu. A B 2004 rogy BO MCIOJHEHNE PACTIOPSIKEHUA
IIpaBuTenbcTBa P® ObLI IIpOBeJeH HOBBLIN ayKI[MOH, ITOOemu-
TeJIb KoToporo mpuobpena 38,85% axrmuit odiecTsa. B maabHeii-
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IIeM MMaKeThl aKIUH B TeUeHNe HECKOJIBKUX JIET ObLIM MPOJAHBI
YaCTHBIM «MHBECTOPaM» U HAUYaJIU MEePEXOIUTh U3 PYK B PYKU.
OG6cTaHoOBKa Jid PabOTHUKOB KOMOWMHATA MOCTOAHHO yXyIIIa-
Jaack. [lossBuIMUCH MIMTENIbHBIE 3aePKKU 3apIJIaThl, HauaJluch
€XKeroHble COKpAIeHNA YUCIeHHOCTH. IIpakTHUeCcKHu KaKIble
IBa Tofa MeHSJICA TJaBHBLIM aKI[MOHEP, a C IMIPUXOJOM HOBO-
ro «X03sAMHAa» MeHAJach KOMaHJa yupaBieHIeB. [lpegnpuarue
auxopaauio. Ilopoii cepbE3HBIMU YIIPABJIEHYECKUMU OeJaMU
3aHUMAJINCh He CIIEIUAJUCTHI TPedyeMoro KJacca, B3paléH-
HbIe XUMKOMOWHATOM, a MIPUe3Kre AUJIeTAHTHI U OTKPOBEH-
HbIe JIIOOUTeNN «JIETKOro 3apaboTka». Bcé aTo oTpaskaaoch ma-
JIeKO He JIy4YIIIuM oOpas3oM Ha paboTe KoOMOMHATa M, OCOOEHHO,
Ha cyab0e Kkuteseii Kuposo-Yemerka.

Curyamus, BO3HUKINIAsA BOKPYI XMMKOMOWHATAa K Hada-
ay 2002 roga, oKOHUYATEJbHO IIOJOPBajia moBepue «JlfomoHa»
K mpexmnpuaTruio. OTHOIIeHUs 0OOCTPUINCH O TaKOHW crelle-
HU, YTO aMepUKaHCKasd KOMIIaHMA OTo3Bajsia u3 MOCKBBI CBO-
ero IpeACTaBUTENsI, KOTOPBIN periag BOMPOCHI COTPYAHU-
yectBa ¢ KUXK. Jlums k¥ 2004 roxmy orHoieHus ¢ «Jl[iomo-
HOM» HauajJd BOCCTAHABJIMWBATHLCA. [[JIs1 MeperoBOpOB W 3HAa-
KOMCTBA C HOBBIM T'€HEDPAJLHBIM AVWPEKTOPOM XMMKOMOMHATA
B.C.Crapony01ieBuIM Ha IpeAIpUATHE IPUEe3Kall IpeacTaBU-
Tesnu «JlfomoHa» - rI00aJbHBIN JUPEKTOP OTAejia IIPOMU3BOACTBA
u coObiTa (QropumosuMepoB Tum MaKKeH W AUPEKTODP OTAeJa
dropupoayxkToB Ilurep ducreii. OHU IOATBEPAUIU KeJaHUe
¥ HaMepeHHe paboTaTh B KaueCcTBe IMapTHEPOB. ITO IIPUBEJIO
K HEKOTOPOU cTabMIu3aIniy SKCIOPTHBIX ITOCTABOK (DTOPIOJIN-
MEPHOI TPOAYKIIMKM KOMOWHATA B IOCJENYIOIe TOIbI.

PoiHOK BHyTpeHHero ImorpebiieHus usgeauii us Qropo-
IIJIACTOB BOCCTAHABJIMBAJICS 3HAUUTEJHLHO MeJJeHHee, UTO CKa-
3aJI0Ch B IIEPBYIO Ouepeb Ha 3arpy3Ke MOIITHOCTEH M CTaOWUJIb-
HOCTU PaboThI IIexa (PTOPOILIaCTOBLIX madeanii. OcoOeHHO UyB-
CTBUTEJHHBIM U OOJIEBHEHHBIM yJapOM IIO IIeXy OBLI CIIaj] ero
mpousBoacTBa B Hauasge 2000-x romoB B cuiy pdAfa IPUYUH.
I'maBHBIME 13 HUX OBLIN HE TOJBKO 00Illee CHUXKEHIE 00beMOB
MoTpe0IeHns UBAENUN OTeUeCTBEHHON IMPOMBIILIEHHOCTHIO, HO
U OTCYTCTBME Ha 3aBOJle BHATHON MapPKETUHTOBON ITOJIUTUKU

- 48 -



KRuposo-Ueneukuil xumuuyeckuil komouram

(rubKoii cucTeMbl CKUIOK, VIIPOIIEHHOI cucTeMbl O(hOPMICHU S
JIIOTOBOPOB U T.II.). MHOTHWE CIIeIMaJNCTLI B 9TOT IIEPUOM CO-
sKamenau, uto mon masiaeHmeMm A.K.IleHmcoBa KoMMepUYecKyio
cay:xk0y nmoxkunaysa I'.M.BypuH, KOTOpBII CMOT OBl HAMETUTH BeP-
HbI Kype. B 2012 roay oauH 13 aBTOPOB 3TOI KHUTU BCTPETUII
B Mockse B.JI.AprémoBa, OwiBirero Hauaapauka OMTC. Pas-
TOBOPUJIMCH O TOM CMYTHOM BpeMeHu. Bajmepuii JleoHHIOBUY
BAPYT BOCKJIUKHYJ: «Bopuc AHaTosbeBud, KaK HU CTPAHHO, HO
a Toxke cuuraio I'.M.Bypuua ceoum yuureaem! {1 mox ero Haua-
JIOM IIpopaboTaJj roja TpU, HO 3aIOMHUJ BCEe aCIeKThl pabOThI
mos ero pykKoBogcTBOM. OH KO MHE IOPO¥ 3aXOAWJI, Mbl C HUM
mepuoguuecKu oOImanuchk m mo Teiaedony. He sabymy, xkorma
MeHsa HasHaunan HadaabHuKoM OMTC, oH 3aries Ko MHe B Ka-
OMHeT, paccIpocuy Mo pabore (IpUUeM WHTEPECOBAJICS XOJOM
IPOBeNeHUA COBEIaHnil, IIOCTAHOBKOUM 3aJad, paccIpallnBaJI
0 MeTomax paboThl M ympaBjeHus). I BOpyr, yBumeB B HmIKaQy
dy:kepnl, ToBOPUT: «Bajepa, yoepu aro! B mkady HOIKHBI CTO-
Atk kHurnl» (UTo g TyT ke u chesail)».

OpHaKo BepHEMCS K TeMe. ¥ Ccyry0Jisijo 00CTaHOBKY [IJIH-
TeJbHOE BBITIOJIHEHUE 3aKas30B B IeXe M3-3a CYIIeCTBeHHOMH II0-
Tepu KBaJIu(PUIIMPOBAHHBIX MHOMKWJIBIX KaapoB. Bce sTo mpu-
BEJI0O K TOMY, YTO XMMKOMOWHAT 3HAUYUTEJIHBHO YTPATUJI CBOU
MO3UIIMY Ha BHyTpeHHeM pbiHKe. Tak, ecau B 2000 roxy moss
KoMOMHATa Ha PBIHKE (DTOPIOJUMEPHBIX usaenuit Poccum co-
craBasaaa 51,5%, o B 2001 roay Toabko okoso 37% , B majb-
HeHIIeM ajJeHne TOJbKO YCUJINBAJIOCh. B CIOMKUBIIIUXCS YCJIIO-
BUAX, KOT/Ia HEIOJIHAA 3arpy3Ka IIPOMBBOJICTBA BEIET K POCTY
3aTpaT W U3AEeP:KeK Ha M3TOTOBJEHWE eIWHUIILI IPOAYKIINU
U, COOTBETCTBEHHO, PE3KO CHUIKAET KOHKYPEHTOCIIOCOOHOCTH
TOBapa, HOBBIM PYKOBOACTBOM KOMOWHATA OBLIO MPUHATO pe-
IIeHNe IIePedTu Ha peayns3arinuio BceX BUAOB (DTOPIIOIUMEPHON
nponykimu yepes HIIII «TyaBmosmmmepcOBIT» (PYKOBOAUTEN
A.M.Muneunu, E.M.Vueposuu, C.C I'adu3oB). 9ra KoMOnanusd
uMeJia HOCTATOUHBIHA OMBIT PAGOThI B HOBBIX SKOHOMUUYECKUX
YCJIOBUAX CO CIEenuUuUecKoll NPOAYKI[UMell Ha PBIHKE CTpPaH
CHTI'. IIpu sTom 3a HecKoJbKO JeT cuernuanuctel HIIIT «I'mas-
MOJTUMEPCOBIT» IO PYKOBOACTBOM U IIPU HEIOCPEJCTBEHHOM
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yuactuu A.M.MuneHuHa cyMesu CO3JaTh PAa3BETBJIEHHYIO IU-
JIEPCKYIO CeTh IIPeJCTAaBUTEILCTB B Hambojsiee KPYIIHBIX IIPO-
MBINJIEHHBIX permoHax crpan CHI', rme pabGoranm TexHuue-
CKHe KOHCYJBTAHTHI II0 BOMIPOCAM NIPUMEHEHUs WU3AeIUi u3
dropomractoB. B crpykrype HIIII «I'maBmosnmepcOBITY OBLIO
obpaszoBaHo 12 mpencTaBUTEJILCTB. 3IeCh HMEJINCh OO0pPa3IbI
MPOAYKIINU, CKJAJACKUE MOMEIeHUA I XPaHeHUs 3aImacoB
uagennii. OTO MPUBEJIO K YBEJIUUYEHHI0 00beMOB IPOU3BOACTBA
3aBOJla, CHUIKEHUIO ce0eCTOMMOCTY HPOAYKIIUU 3a CUET POCTa
mpofak u Gojiee CyIleCTBEHHOMY HAOJHEHUIO OIOMKeTa KOM-
ounara. K npumepy, B ampene 2002 roma o6beM peasusaiuu
¢ropomracToB Bospoc a0 460 TorH (¢ 240 TH B MapTe — IIPUM.
aBT.). A B I kBaprase 2003 roga XuMKOMOWHAT IIOJYUYUI GoJiee
100 maH. py0.uncTOl IPUOBIIN.

KparkoBpeMeHHBIE TOABEMBI 1 00Jiee TIUTEIbHBIE CIIAbI
yepemoBasruchk. Bo Bropoit momoBune 2002 roma mox BIANAHU-
eM BHYTPEHHHUX M BHEITHUX (PAKTOPOB CHOBA HAMETUJICA CIIAJ.
YT100bI MOHATH CUTYAINI0, IPUBEAEM ITUTATY U3 BBHICTYILJIEHUS
redepayibuoro aupexTopa B.F0.3axapoBa Ha romoBoMm o0IieM
coOpaHUM aKINOHEPOB: «UYeM OOBACHUTH TO, UTO KOMOMHAT
MMOCTOAHHO KuJ B noar? TyT ecTh U 00BEKTUBHBIE (DAKTOPHI.
OH pacrioioKeH OUeHb HEBBITOIHO U HEeyJ00HO reorpaduyuecKu.
Bripyuka komOuHaTa - Ha 2/3 BRIPpYYKa 3aBOjJa MUHEPAJIbHBIX
yIOOpeHwuii, a BKCIIOPT CBA3AH C JaJbHUMHU ITlepeBo3KkamMu. Kom-
OMHAT HENOMOJYUYMJ M3-3a CBOEr0 reorpaduyecKoro II0JIOKe-
HUA mopsaaka 1 MJIpJ. J0IapoB. A MaaTeKeciIocoOHOro PEIHKA
BOKPYI KOMOMHaTa HeT. ITO O0BbEeKTUBHBIN (paKkTop. A Temepb
mpuMep cyobeKTuBHOTO (haxTopa. HemaBHo Halla geseranus
nobbiBasia B VTanuu, rjge MBI HOCEHIANIH IeXa, aHAJOTHUYHbIE
Hamemy 1exy 200 (mex mepepaboTKU (PTOPOIJIACTOB — IIPUM.
aBT.). OHM MCHOJIBL3YIOT HAaIl ()TOPOILIACTOBBINA IIOPOIIOK, IIPO-
UB3BOAAT uM3Aeaus. MBI CMOTpeJId TeXHOJIOTHIO, 3aJaBajud BO-
mpockl. B pupmax padoraer mo 140-150 uesoBeK, BBIITYCKAIOT
npoaykiuu Ha 15 - 20 maH. monmiaapoB B roi. Beipyuka Ha
OJHOTO paboTaloIero Hu B OOHOI 13 upM He Oblia Huke 100
TBIC. MOJJIApoB B rox. Kak paboraet mamr mex 200? 3gech Tpy-
auTcsa 325 uesioBeK, BBIIYCKAETCS U3NeJauil u3 (hPTOPOILIacTOB
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Ha 3,5 MJIH. J0JLTapoB B roj, a He Ha 20 muH. [TosToMy y Hac u
sapmiata He 1000 mosmapoB B Mecsll, Kak y HUX, a okojo 100.
" He moToMy, UTO y HAC JIIOAU IJIOXO PaboTaioT. ¥ UTAJIbIHIIEB
B mpousBojacTBe 60 cTaHKOB M TOJBKO 3 TOKaps. ¥ HacC - IIO
TOKapoo y Kamkmoro cramka. I[gsa Toro, uTtoObI cresaTh y Hac
aHaJIOTUUYHbIE aBTOMATU3UPOBAHHLIE I1eXa, HYKHBI JeHbI'H. ¥
KoMOuHaTa neHer HeT. IIpeInpuATHIO HYKE€H UHBECTOD» .
MenemxmenT xumromourHara B 2003 roxy mpeanpuHIMA-
eT KapAWHAJbHBIE MEPhI AJs IIPeogoJieHus Kpusuca. VX cyTh
B Pas3apo0seHUU MPEANPUATUS HA CAMOCTOATENbHBIE 3aBOJBI
6e3 mamMeHeHUs (GOPMBI COOCTBEHHOCTHU. [IpUUMHON CTPYKTYP-
HOII peBoJionuu, 1Mo 3asaBiaenuio B.}0.3axaposa, cranga Heob6xo-
IUMOCTh BBIATH M3 30HBI yOBITKOB. B 2002 roay sKcmopTHEBIE
TMOCTAaBKY XWMKOMOWHATA YMEHbINUIUCh Ha 450 MHIINOHOB
pyoaeii. K Tomy ke moOaBujcsA pOCT IIeH HA SHEPrOHOCHUTE-
JU U YKeJIe3HOJOPOKHBIE IIePeBO3KU. UTOOBI «CHEMKHBIH KOM»
yOBITKOB He pasgaBUJ TPEANPUATHE, OBIIO PEeIIeHo Co31aTh
«poukm». B 2003 roay mpucTynmuiam K CaMOCTOATENBHOM ITPO-
usBoacTBeHHOU mesaTeabHocT OO0 “PeMOHTHO-CTPOUTEIbHBIN
3aBog KUXK”, OO0 “Cenesenmuxa” (momcobHOe ¢/X IIpeanpu-
arue — mpuM. aBT.), O00 “3aBoxg mosmmepor KUXK”, 000
“¥Yupaienue aBromoouabHOro Tpancraopra KUXK”. B nepBom
kBapraae 2005 roga BbIZeeHLI B CAMOCTOATEJIbHEIE O0IIIEeCTBA
peMoHTHO-MexaHndYecku#l 3asony (OO0 “PM3 KUXK”), sHep-
retuueckuit Komiiekce npeanpusarua (OO0 “Oneprocuab:xaro-
mraa opranmsanusa KUXK”), moapasmenenusa jgoructuku (000
“TparcnopTHo-Joructuueckas Komnauua KUXK”). C 1 utonsa
2005 roga K caMOCTOATEJIbHON IIPOM3BOACTBEHHON IesaTeIbHO-
CTHU IPUCTYIIUJIO BTOPOe ocHOBHOE mTpousBoacTBO — 000 “3aBox
MuHepadabHBIX yaobpenuit KUXK”. PykoBoacTBO KoMOmMHAaTa
CUMTAJIO, UTO CTPYKTYPHAasA MEPEeCcTPOMKa MOJKHA JaTh MHBE-
CTUIIMOHHBLINA 3(h(PEeKT, 1 yiKe uepes HEeCKOJIbKO MECSAIeB HOBLIE
(GUpPMBI HAUHYT HOJIYYaTh MPUOBLIL. K coiKasleHnio, 9TO OIIpas-
IajJoch JIUINh YaCTUUYHO. BhICTpee BcexX M3 KPHU3UCHOM CUTya-
IUY BIOMpAJica 3aBOJ MUHEPaJbHBIX yaoOpenuii. A y 3aBoza
IMOJINMEPOB CKJIAAbIBAJIACh COBCEM HeIpocTas Cyaboa.
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IloTeHIIMANIBLHBIM MHBECTOPOM B TO BpPEMs BBICTYIIWJIA
Kopmoparus «AsorT». OgHAKO X0 IeJOBBIX IIePEeroBOPOB IIO-
CTOAHHO JIOMaJIM U aJMUHUCTPAus obysactTu W (denepaabHBIE
CTPYKTYpPbl. BceM XOTeIoCh MOJYUYUTH CBOIO OO «CJIAJKOTO
nmupora». B 9TOH cuTyamuu MeJKHe aKIUOHepPhbl (paboTHUKU
KOMOMHATA) B YCJOBUAX 3aleP:KeK 3apILIaThl Hauaau aKTUBHO
pacmpomaBaTh CBOU aKIuu. X BBRIKyIIaja KOpmopanus «As30T».

C 2006 roma mpaBOOpPeeMHMKOM KOMIIaHUU «IJ1aBIO-
JUMepcObIT» Ha pBIHKE (TOPIOJMMEPOB CTaja BBICTYIATH
BHOBBL CO3[JaHHAsA CTPYKTypa npu 3aBojae moaumepoB - 000
«JleBATBIII BdyIeMeHT», KoTopoe BoarjaaBisau A.Il.CrpaxoB u
E.M.VYmeposuu. B aTor nepuon pabora Ha BHYTPeHHEM PBIHKE
3HAYUTEJIbHO OMKUBUJIACh. IIpOAYKIIMA 3aBOJa BBICTABJIAIACH
HA MHOTOYMCJIEHHBIX BBICTABKAX, MOAHSAINCH WHKUHUPUHTO-
BBbIEe MO3UINU, aKTHBU3UPOBAJACh paboTa II0 BOCCTAHOBJIEHUIO
yTPaueHHBIX TEXHOJOTHUH IepepaboTKu (propormaacToB. Pupma
00HOBHJIA CBA3U C HAYKOM, BOIILJIA B cocTaB KoHcopiimyma PAH
«@PTOopIoJUMepHbIe MaTepHuaabl M HAHOTEXHOJOTUU». Ilocie
naureabHoro mepepbiBa B 2008 roxy B Kuposo-Uemerike mpo-
BOAUWTCS BasKHASA U IIPEJCTABUTENbHAS HAyUYHO-IPAKTHUUECKAas
KoH(pepeHIUA 10 GTOPHOJINMEPAM.

B srtor xe rom obpasyerca OAO «Tamollonmumep». Ie-
HepaJIbHBIM NTUPEKTOPOM XOJIIMHTA, 00beINHUBIIIETO ITPOU3BO-
IUTeJell POCCUNCKUX (PTOPOILJIACTOB CTAJ OIBITHBINA MeHeIKep
M.B./lopomkeBuu. CuTyaiiusa Ha 3aBO/ie IIOJNMEPOB CTajia Mej-
JIEHHO MEHSITBhCSA B JIYUIIYI0 CTOPOHY, aKTUBU3WPOBAjach pa-
0oTa MO PEKOHCTPYKIIMU IIPOUBBOJCTB, BOCCTAHOBJIEHUIO yTpa-
YeHHBIX U BHEAPEHUI0 HOBLIX TexHoJsoruii. B 2009 rogy OAO
«Tanollonumep» npuaaao @yaxiuu O00 «leBATBIN 2JIeMeHT»
Ha ce0s, UCKJIIUUB OyOJupoOBaHUe.

Yro ke kacaerca KUYXK: B 2010 roay akIuoHepoM IIpe-
kpariena pesareabHOcTh OAO KUXK B cBA3M ¢ peopraHusaiu-
eii B popme npucoenumuenus odmectBa K OAO «3MY KUXK»,
aB 2011 roxgy 100% axmuit OAO «3MY KUXK» mepelinio moz
KOoHTPoJIb OAO «OXK «¥Ypamaxum».
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I'nrasa 8.

OPTAHUSAIIUA ITPON3BOJICTBA
PTOPIIOJUMEPOB na 3aBoge «I'AJIOI'EH»

Ilepmckuit 3aBonm «I'amoren» (mmepBoHauaJbHO 3aBoxa No
749 — «Brimika», 3arem Ne 761, BmocaencTBuu - ¥ paabCKU
XUMUYECKHUI 3aBOJM, Y pPaJbCKOe IIPOM3BOJCTBEHHOE 00BheanHe-
Hue «I'ajorem») cosmaBaJics B TAMKEJbIe Toabl Belukoil oreue-
CTBEHHOU BOMHBLI Ha 6ase sBaKyupoBamHOro 3 KpbiMa 060py-
moBaumsi Cakckoro G6poMHOTO 3aBoja U IIepeKoICKOro XWMU-
yeckoro sasoma (mompoOuee cm. JI. 9). KampoByio mHKeHep-
HYI0 OCHOBY COCTAaBJISJ II€PCOHAJ 3TUX npennpuaTruii. [lepBbimM
IUpeKTopoM Obla HasHaueH npuexaBmuii 3 Kpwima IlaBea
HembanoBuu YeueneB (pyxoBogua ¢ 1941 mo 1956 rr.). Oxn-
HAKO CTPOUJIU 3aBOJ He TOJbKO 9BAaKYMPOBAHHBLIE KPLIMUAHE.
I'staBHOII OIOPOM OBIIM KOJIXO3HUKU OJIM3JIEKAIlNX NePEeBeHb,
a Tak:ke 200 meByIIeK «HEMOK-TPydapMeMIieB», COCJAAaHHBIX U3
IToBom:xkba B Ilepmb. MecTo cTpOUTESBCTBA OIIPENEINJIOCH 3a-
JeKaMU BajyKHOTO CBhIPbsA - OPOMHOI BOXBI, 3ajeraBIlieil Ha
rayouse 1200 meTpos.

OdunmanbHO HaTON POKIEHUS TMPEANPUATHS CUNTAET-
cs MMyCK TepBoil OypoBoM cKBasKUHBI Ne 15. 9T0o mpousorio 7
HOA0pa 1942 roma. A 15 mHoa6pa 1942 roga Ha HYKIBI GPOHTA
IoIILIa IIepBas HmapTus OpoMucToro Kejaesa. OCHOBHBIMU IIPO-
aykTamMu 3aBoga m10 1960-x romos ObLiu Takke 6pom, GpoMop-
raHuvYecKue peaKTHBbI, HeOpraHmuecKue cojii 6pomMa u XJopa,
KpHUCTaJIINYeCcKuil Hox.

B 1955 rogy IIK KIICC u CM CCCP npuHHMAIOT CIIeIu-
aJLHOE TIOCTAHOBJIEHUE O cTpouTeabeTBe B Ilepmu 3aBoma Ne 761
10 IIPOM3BOJICTBY (PTOPCOAEPKAIIUX MPOAYKTOB. BaskHOCTD maH-
HOTO 00'beKTa IMOAUEePKUBAET TO, UTO aHAJOTMYHbBIE IIOCTAHOBJIE-
HUSA B OTHOIINEeHUU «BruImKu» 6biu B 1957, 1958 u 1964 ro-
max. ITo pekomenganuu 'KX nupekTopoM 3aBofia HasHAUaeTCs
ITerp CremamoBuuy Maasrmkos (1957-1960 rr.), BmoceacTBUU
OH paboTaj 3aMecTHUTeNeM MUHUCTPAa XUMUYECKON ITPOMBIIII-
JeHHOCTH. K IIPOEKTUPOBAHUIO 3aBOJa IIPUBJICKAIOTCSA JIYUIIINe
WHCTUTYTHI cTpaHbl: Ilmactmosumep, I'mopoxmm, I'mmrpoxiop,
TocxuMnOpoeKT, ¥YPpaiaTa:KIPOMIJIEKTPOIIPOeKT, [lepMmpomIrpo-
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exT, 'mapomoasemras m apyrue. OcobOyio poab B paspaboTke
HWCIIOJIb30BABIINXCS Ha B3aBOjJle TEeXHOJIOTHH chirpana JleHuH-
rpagckuii TUIIX. Mupekrop uncruryra akagemMuk B.C.IMImak™
JIMYHO KOHTPOJUPOBAJ XOJ IIPOEKTHUPOBAHUA U CTPOUTEIHCTBA
TeXHOJIOTUUECKUX 00'eKTOB: ()TOPUCTOTO BOAOPOIa, (DTOPUCTHIX
coJieii, ropa, ppeonos — 11, 12, 22 u npyrux, a Takxke QTopo-
IJIACTOB M u3fenuii m3 HuxX. B 1962 roay mepByio IIPOIYKIIMIO
BBIITYCTUJIN IeX ()TOPUCTOTO BOAOPOIa U Iiex (propcoJieii, B 1963
romy — 1ex ¢gpeoHos, B 1965 — 1ex ¢gpropa. ITapannienbHo cosna-
BaJIach BCA 3aBOJACKasA MHPPACTPYKTypa.

C 1960 roma saBox BosrsaBiasgeT Muxama AJjexceeBUu
Cxpeoror (1960-1977 rr.). 3aBoguaHe BBHICOKO OIIEHUBAIOT €T0
POJib B Pa3BUTHUU MIPEAIPUATHA. BOJIbITYyI0 paboTy B CTaHOBJIE-
HUU HOBBIX ITPOM3BOJCTB B 5TU T'OJbI MPOBOAWJ TJIABHBLIN WH-
KeHep Ajaexceir MuxaitmoBuu I'yeskoB (1962-1966 rr.), panee
paboraBmnii B Kuposo-YUemnemnke, a sarem B Tomcke. Biaro-
Iaps ero TAJaHTY CO3Jajiach IpeKpacHas MHIKeHepHas KOMAaH-
a, KOCTAK KOTOPOIi oH (hOPMUPOBAJ HE TOJbKO M3 MECTHBIX
pyKOBOAUTEEH, OBIIN IPUBJIEUYEHBI CUJIbHBIE CIIEI[UAJIUCTBI C
Ipe:XKHUX MecT ero paborel. KupoBo-UemenKuii OIIBIT OCBOEHUA
MIPOM3BOJICTB OBLT MCIOJb30BAaH MaKcuMaidbHO. Tak, Haualb-
HUKOM HOBOTO Ilexa (ppeoHoB Obl1 HasHaueH B.d.Moposzos, a
rexaosorom — I0.U.iKypaBnér, panee paborapiiue Ha KUX3.
B 1966 rogy riaBHBIM MH:KeHepoM 3aBoja ctan Cepreir Agjexk-
ceesuu Hazapos (1966-1987 rr. K.T.H., 3acCIyKeHHBIN XUMUK
P®), raxske BbIxozel u3 Kuposo-Uemernka. Kak-To Ha coBe-
maaum HavaJdbHUK Tperbero I'Y MXII JI.II.MapaeB moJ0m0-
My TJIaBHOMY MHJKEeHepy cKasaJy: «Bbl MoKa KOHKYpPHPOBaThb C
Kuposo-Uenenkom He MoxkeTe. ¥ HuX 300 uesmoex B 113JI, u
200 u3 HMX 3aHUMAIOTCS PaspPabOTKOM M COBEPIIEHCTBOBAHM-
eM HOBBIX (PTOPOILTACTOB M TEXHOJIOTHMM MX IIPOU3BOACTBA, a
Yy Bac BCE eIé TOJIbKO HauWHaeTcd. Talld y HUX BCE CHIPBIM
U BapE€HLIM, YTOOBI y TeOsA uyepes IMOJIToLa TOKe BCE OBLIO...».
C.A.Hazapos coBeT IPUHSJ, AeJOBbIe CBA3U ABYX 3aBOJOB 3HA-
YUTEJbHO YKPENWJINCh. B 9TOT mepuos AUPEKTOP U TJIaBHBIHN
WHKeHep ObLIN «BXOXKH» BO BCE MPUYACTHBLIE K CTPOUTEILCTBY
MUHUCTEPCTBA U MHCTUTYTHI.
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CTpouTesbCTBO Iexa II0 ImepepadoTKe ()TOPOILJIACTOB Ha-
yajock B 1962 rogy. K 1966 roany B HOBBIX KOpIIycaxX CMOH-
THPOBAJIN IIpeccoBoe 00OpyIdoBaHUE, MeYr, CTaHKU. B ampese
1966 roma mosmyumsu mepBoe msnesnve us KupoBo-Uemerrkoro
dropommacra. J{oKaaBITNCh CBOETO ChIPhS, CTAIW BHIIYCKATh
U3IeJuA OJIA COOCTBEHHBIX HY:xI. 28 uroiaa 1966 roma ma 3a-
BOJle IIOJIYUWUJIN «MePBBII ypadabCKuii» (propomaact. Ilexom Ne
26 (mpousBoACTBO (propoIiaacToB) Toraa pykoponua Urops Ile-
TPOBUY Y KJIOHCKUIL, B 1977 roxy oH cTaj JUPEKTOPOM 3aBoja,
B JajbHelIieM ObLI yAOCTOEH 3BAaHUS «3aCHy:KeHHBIN XUMHUK
P®». B gexabpe 1966 roma 3aBon BBIIYCTHJ U IIEPBYIO TOBap-
HYIO IIPOAYKIINIO — 545 Kr 3aroTOBOK 13 (propoimaacra-4.

B 1968 romy ocBomsim IIPOm3BOACTBO (roporiacta-4]11,
KOMIIOBUIIMOHHBIX MAaTepUaJioB, (hTOpoIaacToBeix TpPy6. IIpo-
IYKTOBas JuHeIiKa ObIcTpo Hapacrama. B 1969-m — usrorosuan
cycrensun @-411C u ®P-4]IB. Ilo o6pasHOMY BBIpAKEHUIO IU-
pekTopa s3aBoma M.A.CkpeOKoBa «...TOABLI CeIbMON HATUIECTKH
(1961-1965 — mpuM. aBT.) BOIILIA B MCTOPHUIO KaK TOABI BTOPOTO
POKIeHUs 3aBOAA, a BOCbMYIO MATUIETKY (1966-1970) morxHO
Ha3BaTbh roJlaMU CTAHOBJIEHUA OOHOBJIEHHOTO HPEAIIPUATUA...» .

Ormetum, uto B 1960-1970 r.r. 8 CCCP 6bLIu opraHu-
30BaHbl IPOMB3BOJACTBA UBAENNI U3 (PTOPOIJIACTOB U B APYTHUX
roporax ctpaubl: B HoBocubupcke, Husxkuem Tarune, Porase,
MockoBckoit obsiactu u Ap. (cM. mpuiaokenue 3). B mycke Ho-
BBIX IIPOMB3BOACTB ydyacTBoBaiu Bexyiiue nmHCTUTYTbl CCCP u
npe:xae scero HUUIIII.

K 1975 rogy B IlepMmu Obliu cO3MAaHBI ITPOM3BOCTBA XJIa-
moHa -14 u rexcadropuma BoJb(ppaMa, HapajjelbHO 3HAUM-
TeJbHO paclliupeHa HOMEHKJaTypa U3Aeanil u3 (PTopOoIIacToB.
IIpomoakasmoch OCBOEHME HOBBIX BHUIOB IMPOAYKIIMK Ha 0Oase
¢TopmoIMMepPOB: JaKOTKaHU Ha ocHOBe cycneusuu P-4]1, ap-
MUPOBaHHLIHA (propoiaact @PADP, mepBbie 3JIeMEHTHI TEXHOJIO-
THYEeCKOro o0opynoBaHUA 13 (PTOPOILIACTOB U apyrue. B 1987
roJly TJIaBHBIM WHKeHepoM HasHaueH B.d.J/leHuceHkoB, «3a-
CIYKeHHBIN XUMUK P®D».

PasBuruio 3aBoza mocTosHHO momoraJ xKoJsaektus 'NIIX.
A B 1980-e roasl y:xe BBIDYCKaAJ JOKYMEHTAIIUIO IJIA ¥ Pajb-
cKoro xmMmmueckoro z3aBoga Ilepmckuit puaman I'MIIX. Taxk
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'Ke, KaKk u B KupoBo-Uemnenke, TPyAHOCTA Pa3BUTUSA HeJUJa C
IIPOM3BOICTBEHHUKAMU coOcTBeHHaaA Hayka. [[3JI mocremneHHO
IIpeBpaTmjach M3 «capasi» B KPYIHYIO HAYYHO-dKCIIEPUMEH-
TaJbHYIO JlabopaTopuio. MHOTO Tpy/aa BJIOKUIN B Pa3BUTHE 3a-
BOJCKOW HayKu TrJaBHBIe TexHoJioru 3aBojma B.I'.UepHakoB u
I0.1.5KypaBneB, a Tak:ke pykopoautenu 113JI: B.d.Mopo3os,
k.7.H. A.Il.KpacHoB, K.T.H., Jlaypear npemuu IIpaBurenabcTBa
P® A.H.Unbun, k.17.5. H.A.[laBBIT0B U IpyTHe.

Berepan  3aBojcKoii  JiabopaTOpWM  HCCJIEIOBATEJNb
C.I'.Octpep BcmoMmMHaeT O Hauaje I[IPOW3BOJACTBA (TOpO-
miracToB: «B 1968 romy samecTuTesib TJIABHOTO WHIKEHEPa
B.I'.YepHaxkoB, KypWpOBaBIINI B TO BPEMs BOIPOCHI HOBOM
TeXHUKU, IPUHAI peleHue o co3ganuu B 113JI onbiTHONI ycTa-
HOBKM moaumepusanuu. Ou cam m3 Cubupu IpuBE3 CTApeHb-
KU aBTOKJIaB, KOTOPBIH MMOCJIe IepeeiOK 1 COOTBETCTBYIOIEH
00BSBKU IPEBPATUJICSA B MEPBYIO CEPHESHYIO TEXHOJOTMUECKYIO
YCTaHOBKY, HA KOTOPO¥ IIPOBEJIM MHOTHE YTJIIyOJEHHBIE MCCJIIe-
JIOBAaHM MPOIlecca MoJuMepusanumu TerparopaTuieHa...». Ce-
MéH ['puropbeBuY - aBTOP MHOTUX APKUX MCCIEI0BATEIbCKUX
paboTr, BHeIpPEHHBIX B 3aBOACKOe (DTOPOILIACTOBOE IIPOM3BOJ-
ctBo. OH U CcerogHs aKTHBEH, 3aHMMAETCS HOBBIMU MHIKUHU-
PHHTOBBIMU pPaspaboOTKaMMU.

B 1980-e roanpl mpomoJiiKaeTcsa Pas3sBUTHE IIPEAIPUATHA:
CO30alTCA TPOU3BOACTBA TeKcagTopuga cepbl W reKca)Top-
IponujieHa. bBiaromapsa 9SHEPrUYHBIM YCUJIUAM JHPEKTOpa
N.I1.Yraouckoro B 1988 roay 3aBoj mpopBajicsi CO CBOEH IIPO-
IVKIMe Ha BHEINHWH pPbIHOK. B mauame 90-Xx rogoB OCHOB-
HO¥ 3ajmaueil MpPeANPUATHUSA CTAJIO PacIliupeHre acCOPTUMEHTa
MIPOAYKIIMY, BRIIYCKAaeMOll Ha 9KCIOPT. BepBbie sKCIOPTUPO-
BaTh CBOIO MPOAYKIIWIO 3aBoj Hauaa B 1988 romy, a B ampeie
1989-ro MB3C CCCP BbIAaJO MPEAIPUSATHUIO CBUIETEIHLCTBO
y4YacTHUKA BHENTHEIKOHOMUYECKNX cBA3eli. IlepBhIil IpPOayKT,
MIPOJAHHLIN 3a pybe:k — sJieras, saTeM XJIAJOHBI, (DTOPIIOJINME-
pei. K 1990 rony Ha 3aBoze y:ke paboTaj OTJeJl BHEIITHEeSKOHO-
MUYECKUX CBszed. [lalbHOBUAHAA TOJUTUKA ITPOTPECCUBHOTO
IUPEKTOpa BO MHOTOM CIIOCOOCTBOBaJIa COXPaHEHWIO 3aBoja B
roabl paspyureausa CCCP.
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Opzanusauus npoussodcmaa dmopnosaumepod Ha 3a8o0e «I'anozen»
IroJibl IIEPECTPOMKHN U BO3POKJIEHUSA

B 1993 roxy mOpouMCXOAUT IIPUBATHU3AIIUSI Y PAJIBCKOTO
IIPOU3BOCTBEHHOr0 0o0beanHeHusAa «l'ajoreH» c mpeoOpasoBa-
HUEM ero B aKIIMOHEepPHOe OO0IIeCTBO OTKPHITOrO Tuia. B or-
auune ot pykoBoacTBa KUXK, U.II.YKaouckuii BeIOpaa 0ojee
IeMOKPATUYHYI0 U JOCTYHHYIO HepPcoHany (opMy HpuBaTHU3a-
nuu 3aBoga. Ilpu atom 49% ycraBHOTO QOHIA OBLIO TIEPEeAaHO
paboTHHKAM MOPEeNIPUATHA IO 3aKPBITOI moamucke, a 51 %
oCTaoCch B (efepasbHOM COOCTBEHHOCTH.

B mepuop peskoro majeHWs BHYTPEHHEro CIIpoca IIPo-
meinieHHOCcT CCCP 00BEMBI TPOMBBOCTBA Ha 3aBOJE COKpa-
maauch B pasbl. OgHAKO OTJIa)KeHHasA yIpaBjeHuecKas KOMaH-
la HaXoAmJa TMYTU BBIKMBaHUA. VCIOJIB30BAINCh BOBMOYKHO-
CTH CHUKEHUA U3J[eP/KeK MPOU3BO/ICTBA U COXPaHEeHUA KaJpOB,
yuuauch paboTaTh B PBIHOUHBIX yCJOBUAX. llaske B BTOM He-
IIPOCTOM CUTyaIlMM IIPOAOJIKaJiach paspaboTKa M IIOCTaHOBKA
Ha TTPOM3BOJCTBO HOBBIX BOCTPEOOBAHHBIX PHIHKOM IIPOJYKTOB.
IIpennpuarue coBmectHo ¢ I'MIIX mepBeiMm B Poccum cospa-
JIO TIPOM3BOJICTBO IIPOAYKTOB HOBOTO IOKOJIEHUSA: XJIAJOHOB
125XII, 227CA u 318C; KoaryJsHTOB OJIs OYHUCTKU IUTHEBOM
Boawsl «Kacodr», cymbdara aMMOHMSA U aJIOMOAMMOHUNHBIX
KBACIOB AJA OyMaKHOI IPOMBIIIJIEHHOCTH, OPUEHTUPOBAHHON
¢ TopomIacTOBOM JIEHTHI, HOBOTO ITOPUCTOTO YILJIOTHUTEIHHOTO
Marepuajia, cepuu GTopopraHNUYEcKuX IPOAYKTOB AJIA Pa3ind-
HBIX OTpacJieii TPOMBIIIJIEHHOCT! Ha 0ase TeTpadTOpITHUIEHA.

3aBoJi BBI)KMJI TOJIBKO OJiaromapsi IIPOUBBOJACTBY KOH-
KYPEeHTHON mpoxykuuu, npomaBaemoit B Ilosmbsmry, ®pannuio,
Beabruro, Benrpuio, Typuuio, HWspaunb, I'pernuio, Kwuraii,
Ky6y, CIIIA u gpyrue crpaubl. [IpyMepoM TaKkoi OpraHu3auu
ABJIAETCSA CO3JaHWe IPOM3BOJACTBA I'PAHYJMPOBAHHOTO CBOOO-
HocwImyuero Groporiacta-4TI, mMoJIb30BaBIIETOCS CIPOCOM B
Kanane, Uranuu u IlBeiiniapuu u Apyrux crpaHax. IIpous-
BOZICTBO OBLIO co3maHo B 1999 rony 3a oueHb KOPOTKUH CPOK.
B 2000 roxy, B cBsA3u ¢ BOCTPEOOBAHHOCTHIO JAHHOTO IIPOAYKTA
Ha MUPOBOM DPBIHKE, MOIITHOCTH €T0 IIPOM3BOJICTBA ObLIa YTPO-
eHa, a B 2001 mosemeHa 10 HIecTHKpaTHOTO ypoBHA 1999 roxa.
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OO11iee maieHe IIPOU3BO/ICTBA 3aKOHUYMIOCH K 1997 roay,
a B mepuox ¢ 1997 mo 2001 rr., mecmoTpsa Ha Kpusuc 1998
roza, HaMeTHWJICA CTaOMJIBHBLIN pPOCT mpomsBoacTBa a0 11% B
rog. B 2006-2008 romax, ¢ 1ejbi0 IOBBIMIEHNA TPUOBIIBHOCTH
U JaJbHEHNIIero pasBUTUS NPEIIPUATHsS, ObLIa paspaboTaHa
¥ HavaJia OCYII[eCTBJIATHLCA IIporpaMMa, IIpeaycMaTpUBaoIias
CO3aHIe COBPEMEHHBIX, BRICOKOTEXHOJOTNUHBIX IIPOU3BOICTB.
B 2008 roxy samyimex B paboTy y4acTOK IIPOM3BOACTBA (PTOPO-
IJIACTOBBIX KOMIIO3UIIMN Ha OcHOBe (propomaacra-4. B mocie-
nytomue rofgbl OAO «TajoreH» ocBamBaj TEXHOJIOTHUIO IIPOU3-
BOJICTBA MOJYIPOAYKTOB MJIsI MOJYyUYeHUsS (PTOPAKPUIATHBIX II0-
JIIMEPOB 1 Pa3BUBaJI HA UX OCHOBE IMPOM3BOACTBO IIOJUMEPHBIX
JIaTeKCOB. PaspabaThIiBaeTcsi TeXHOJIOTUS IPOU3BOACTBA MAaJIO-
TOHHAYKHBIX (PTOPUPOBAHHLIX IMPOLYKTOB, MMEIOI[MX BBICOKYIO
I00aBJIEHHYIO CTONMOCTD.

B mapre 2011 roma OAO «Tamoren», Kak cocTaBHas
yacTb xoaguara OAO «I'amollonmumep», nepeumenoBaro B OAO
«T'anollommmep ITepmb».

IIpumeuanue k riaase 8:

“I Bragumup Crenanosuy Illnak - gupextop T’UIIX 1952-1977 r.r.
C 1948 roma pa6oras samectutesem gupexropa 'MIIX. Ilox ero pyKoBoz-
crBoM WHcTuUTyT cran rosoBHeIM mHCTHUTyToM MXII M cranm mMHOrompo-
(GUABbHBIM (TOLJINBO AJIA PAKETHON U aBUAIIMOHHOU TEeXHWKU, XUMUS TOD-
eAHOTO OPYIKUA U OOEMPUIIACOB, XUMUs (PTOpPA, U30TOMHAS MIPOAYKIIUS,
JIOMUHO(MOPEI M MHOTOE APYroe) KOMILJIEKCOM CTPAHBI IO IPUKJIALHOKN
xuMuu (MHCTUTYT, 3aBOJ, HPOEKTHasA 4yacTh). B 1977-1992 romax - py-
KOBOJAUTEJb HayUHO-UCCIeAoBaTe bcKoro meurpa MXII, Buiie-npesugesHT
Bcecorosnoro xumuueckoro obimrectBa um. .M. MenpgeneeBa, TIaBHBINR
pemakTop «iHypHanma mpukrgagHON XumMuu». ABTODP «IlOKTPUHBI PasBU-
TS XUMUUYECKOH HAYKU U IPOMBINLIeHHOCTH » . ['epoit ConmanncTuuecko-
ro Tpyma CCCP. 3acay:keHHBIH qeATeJ b HAYKU U TeXHUKU Poccuiickoi
denmepaniuu. JoxTop TexHmMUecKux HayK (1955), uieH-KOPPECIIOHIEHT
Axanemuu mayk CCCP (1968), akagemux Poccuiickoil akageMuu HayK.
Ero umenem HazBaHa omHa M3 MasIbIX miaaHeT COJTHEUHOI CUCTEMBI.
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T'zasa 9.

COTPYITHUYECTBO HAYEHN U ITPOU3BOJICTBA
pHU peaju3alui CTPATETHYECKHN BaKHBIX
rocyaapcTBeHHbIX mpoeKkToB CCCP

CoTpyaHMYECTBO HAYKW M IIPOMBBOJACTBA IIPU peaimsa-
UKW CTPaTernyecKy BAKHBIX I'OCYAAPCTBEHHBIX IIPOEKTOB B
CCCP moamep:KMBajioch Ha BCeX YPOBHAX BJIACTU, HAYKU U
IIPOM3BOJICTBA. B 3TOM mpocjekuBaJjiach CTporas, CUCTeMHAas
rocyZapCTBeHHAs MOJUTUKA. Kak oTMeuaJyioch B IPEABIAYIIUX
rjiaBax, Ha IIePeJOBBIX HANPAaBJEHUSAX paspadoTKu QTopmo-
JUMepoB OBLIM JBa BeAyIIuX WMHCTUTYTa cTpanbl: HUWUIIII u
TUIIX. B sT0ii ri1aBe MBI pacCKaskeM O HUX IMOApoOHee.
Hayuyno-uccae-
OBATEJIbCKUM MHCTHU-
TYyT TOJUMEPU3AIMOH-
C e ] max  naacrvace  (HY-
1715 . director@plastpolymer.com I/IHH CCCP) OCHOBaAH B
1945 roxy. B mabopa-
Topuax HUWUIIII cosgaHbl He TOJBKO IIEPBbIE OTEUECTBEHHBIE
¢ropmosimMepbl, 0 YeM MHOT'O I'OBOPHJIOCH paHee. 3a TrOAbI pa-
60oTel B creHax HUMUWIIII Obliu co3maHbl: (DTOPIIOJIUMEPHI AJIs
CIIeI[MaJbHBIX 00J1aCTEel TeXHUKU W JJIA IEePBBIX COYTHUKOB U
KOCMHUUYECKHX KopalJieil, MeKIJIaHeTHBbIX crannuii «Jlyma»,
«Benepa», «Mapc»; mpoekToB «JIymoxom», «Bypam», «JHep-
TuA», a TaKiKe CHCTeM IPOTHUBOPaKeTHOII 000POHBI; pa3paborTa-
HBI TeXHOJIOTUU IOJyUYeHUA (DTOPOIJIACTOBBIX IJIEHOK JJIs IIPO-
M3BOJCTBA OTBETCTBEHHLIX MAapoOK Kabejlell M MHOIroe Apyroe.
Ocoboe MecTO 3aHWUMAKIT HAYYHO-TEXHUYECKUE pas3paboTKu
HUWWIIII ansa MmeguIiuHBI: KOCTHBIN KJel, alIapaThl IJd Iepe-
JUBAHUA KPOBU, COCYAbI m3 (propomaactoB u T.nA. O KauecTBe
9TUX Pa3pabOTOK CBUIETEJNLCTBYIOT MeBATHb 1'0CyIapCTBEHHBIX
npemuii u BoceMmb npemmuii CoBera Mwunucrpos CCCP, momy-
YeHHbIE KOJIJIEKTMBOM MHCTUTYTA, a TaK:Ke 0ojiee THICAYU aB-
TOPCKUX CBUJIETEJIHCTB.
Hruime petictByiomee OAO “ILmactrmonmmmep” co3maHO B
1993 r. Ha 6aze HUUIIII, ®Punuama MoCKOBCKOTO IPOEKTHOTO

[Inactnonumep
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uHCcTUTyTa «l'mMmpomiact», ocHoBaHHOro B 1958r., m OxTuH-
cKoro xuMKomOuHaTa (panee OXTHHCKOTO IIOPOXOBOTO 3aBO/ja,
ocuHoBauHOTO B 1715 roxy Ilerpom I). 9To omuH M3 BemyIIuX
Poccuiickux oTpaciaeBbIX HAYUYHO-IIPOM3BOJCTBEHHBIX U IIPO-
eKTHBIX O0beJUHEHUHN B 00JIACTH HCCJIEIOBAHUS U Pas3paboOTKU
TeXHOJIOTUY TIPOU3BOJACTBA IMTMPOKOTO AaCCOPTUMEHTAa IIJIacT-
Mace: (PTopoIIacToB, IMOJUCTUPOJIBHBIX W IIOJHUBUHUJIAIIETAT-
HBIX IIJIACTUKOB, CO3JaHUS U NPOEKTHUPOBAHUA MUJOTHBIX U
MTPOMBIIIIJIEHHBIX YCTAHOBOK [JIS MX MPOMU3BOJACTBA.

T'ocymapcTBeHHBIH HHCTUTYT IPHUKJIATHON XU-
muu - onuH us nepBbix HUM 8 CCCP. O 6Bl OCHO-
BaH B 1919 roay ma 06ase jgaboparopuu u OIBITHOTO
3aBosia BoeHHO-XxMMUUYecKoro komurera Pycckoro ¢u-
3UKO-XUMHUUecKoro obifecrsa. B 1924 r. PUIIX mepe-
runH

umenoBad B I'MIIX. OcHoBaTelAMU HHCTUTYTA OBLIN
JydIlive NPeACTABUTENIU OTEeUeCTBEHHOM XWMHUYECKON HayKU:
akagemuku H.C.KypaakoB, B.H.Mnartbes, A.E.daBopckuii,
A.E.Ilopaii-Komur, B.E.Tummenko, JI.A.9yraes, mpogeccopa,
A.N.Top6os, IL.II.PemorveB, A.A.fAkoBxkuu, II.M.IlecTakos,
C.II.BykosaoB, I'.A.3a0yackuii, TaJaHTINBBIE HHIKEHEPHI
B.K.Kaumos, 1.M1.AunpeeB u apyrue.

JauTenbHOe BpeMs PYKOBOAWJ WHCTUTYTOM Baamummup
Crenmanosuu IIIITAK. B 1992 rogy HIIO I'MIIX mpeoGpasoBan
B PHII «IIpuxknagnas xummsa» B cocraBe HayuHo-mcciieqoBa-
TeJILCKOTO0 MHCTUTYTA, IIPpOeKTHOTO MHCTUTYTa, OIBITHOrO 3a-
Boga u Ilepmckoro ¢guamana. IIpoeKTHBI MHCTUTYT OBLI 00-
pasoBaH B 1936 r. Iy IPOEKTUPOBAHUSA IPOU3BOACTB: OOPHOMI
KHCJIOTHI U ee coJiell, MMaHuCThIX COeJUHEeH T, TaJOTeHOB U IP.
K 1940 rony ObLiM BBITTIOJTHEHBI ITPOEKTHI PALAa XUMUYECKUX
TIPOM3BOJICTB, B ToM umcje Ilepekomckoro, CakcKkoro 3aBo/OB
B KpbIMy, KOTOpBIE€ B rOABLI BOMHEI CTAJX OCHOBOI Y PaibCKOTO
xuMuueckoro 3apoga «I'amoren». Ilmomagka I'MIIX B Kamnu-
Tosi0BO (Hemasieko or CaukT-IleTepOypra) — sKcHnepuMeHTab-
Haa 0aza PHII «IIpukmaguas xumusa». OHa Oblaa IMOCTPOEHA B
1954—1958 romax mas oTpPabOTKM PABIUUHBIX TEXHOJOTHH 110
pesyJabTaTaM HayUYHBIX PaspaboTok.» Jid KamKaoro u3 Hampas-
JeHUN MCCJIEIOBAHUIN CTPOUJICS OTAENBHBIA Iex. B HacTosAlee
BpeMs 37ech 0ojiee COTHU KOPITYCOB.
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He cmorps Ha To, uto B 1990-e rogpr I'MIIX auinuics
3aKa30B U MOJIEP/KKU TOCYyAapCcTBa M MOTEPAJ OOJIBIITYIO YaCTh
cBoux Kaapos, PI'VII «PHII «IlpuknagHad XuMud» CerogHd
IIO3BOJIAET KOMILJIEKCHO DPeIaTh MHOTHE IIPOOJIeMbl, HauWMHASA
OT PacCUYeTOB U 9KCIEPUMEHTOB, UepPe3 OIBITHBIE YCTAHOBKU IO
IIPOEKTUPOBAHUSA U CTPOUTEIbCTBA KPYIIHBIX 3aBOJOB C obecIie-
YeHUEeM 9KOJOTMUEeCKON M XHUMHUYeCcKou OesomacHocTu. LleHTp
COTPYAHMYAET KAaK C MHCTUTyTaMu AKaJeMUu HAayK U C BY-
30BCKOIl HAYKOIi, OPUEHTHUPYACh HA Pas3spabOTKy HAYKOEMKUX
TeXHOJIOTUHA ¥ CO3JaHUEe 3aMKHYTBHIX IITPOM3BOJCTBEHHBIX IH-
KJIOB, TaK U C BEAYIIMMU XuMuuecKuMu pupmamu ['epmanumn,
®pannuu, CIIIA, Kuraa u dmoruun.

HumeavHoe 8pems desmesbHOCMb 000UX UHCMUMYMO8
OblIa cmpozo 3aceKpeyeHa, mak KAk OHU 3AHUMAJUCL CMPa-
mezuvecku 8axcHblMU 05 zocydapcmea npoexmamu. I1oamo-
MY 6 OAHHOU KHUze CJAOMCHO npedcmasumbv NOJHYI KAPMUHY
pabomuvL IMux YHUKAAbHbLX opzaHuiayuil. Bkaad HHUHIIII u
I'IIXa 6 npomviwnrennocms gmopnoaumepos Poccuu negos-
MONMCHO nepeoyerHumv. HoiHe, ecau ucxodumv u3 cmpemJaeHuil
UHHOBAYUOHHO20 PA3BUMUSL IKOHOMUKU U 2ocydapcmea, 0ueHb
B8AXHCHO 0Nl CMPAHbL COXPAHUMb IMU YHUKAJLbHbLE OP2AHU3A-
yuu u obecneuumsb npeemMcmaeHHocms Kaopos.

Vrkasannvie 06a uncmumyma Oviiu 6edywumu 60 ¢mop-
NoOJAUMEpPHOl Hayke, HO OHU He Oblau eduncmeeHHbimu. Cae-
Jyem OaJee cka3amv 0 COBEMCKUX AKAOEMUYECKUX UHCMU-
mymax u ux poau 6 cO30aHUU U PA38UMUL NPOMbLULLEHHOZO
npousgodcmea mopnoiumepos, YmopKayvyKos u Jamercos.

IIpous3BOACTBO (PTOPIOJIMMEPOB OTHOCUTCA K KATEropuUu
BBICOKOTEXHOJIOTUYHBIX, & IIOTOMY TpedyeT (pyHAaMeHTaJIbHOMR
HAyYHOUM IPOPabOTKM BCEX BOIIPOCOB XUMHUMU (PTOPIOJIMMEPOB.
Takwue mccaenoOBaHUSA MPOBOAUJINCHL B MHCTUTYyTaX AKageMuu
nayk CCCP, a mbiHe mpoBoaaTcA B Poccuiickoii akageMuu
HayK, B 4acTHOCTM B MHCTHTyTe 3JIeMEHTOOPTaHUYECKHX CO-
equnenuii M. A.H.HecmesuoBa. Ha mepBom sTame ¢ropmo-
JIIMEPHOEe MaTepHuajoBeJeHNe Pa3BUBAJIOCH II0 IIyTH CHHTE3a
HOBBIX T'OMOIIOJIMMEPOB U COIOJUMEPOB, UTO TPeGOBAJIO CHUH-
Te3a CIeIUaJbHBIX MOHOMEPOB, KCIIOJb30BABIIUXCA IIPU IIO-
JIIMEPU3AIMU, OCHOBATEJIBHOTO U TVIYOOKOTO PA3BUTUA XUMUU
(GTOpPOPraHNYECKUX COETMHEHUN.
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NHIO0C 6611 opraHu3oBaH B
1954 r. OrpoMHBI BKJIaJI B €r'0 CO3-
A [ D JlaHue BHeC BbIJAIOUicA YUeHbIH,
IIpesument Axkamemunu Hayk CCCP
A.H.HecmesiHOB (1899-1980),
CO3MaBINNH 9J€MEHTOOPTAaHUYECKYI0 XWMHIO KaK CaMOCTOs-
TeJabHYI0 HayuHylo aucnunanay. A.H.HecmesaHoB Bo3riaBiasan
UHCTUTYT B TeueHme 26 Jer. Ilocie HEro MHCTUTYTOM PYKO-
Boxuiu axkageMuku A.B.®orkwuH (1980-1988) u M.E.Boabnua
(1989-1996). C 1996 r. o 2013 r. HUHCTUTYT BOSIJIABJIAJT aKa-
nevmuk IOpuit Hukomaesumu Byonos. B Hacrosiee Bpemsa MHI-
OC mpezacraBiseT cob0il KPYMHBIN HAYYHO-MCCIETOBATETbCKUI
IeHTP, B KOTOPOM TpyAaTcA 645 yesoBeK, B ToM uucie 564
HaAYYHBIX COTPYAHUKA, cpequ KOoTophix 81 moxTop um 267 KaH-
npunatoB Hayk. MHIOC mpuobpes MUPOBYIO N3BECTHOCTL. MHO-
r'0 BBIJAIONIUXCA YUEHBIX, MHUITMUPOBABIIINX HOBbIE HaIpaBJie-
HUS B OPraHUYECKOU, BJIEMEHTOOPTaHWUYECKOH, IMOJIMMEPHON,
dusuyeckoit xumuu u ¢usuke padoraau 8 THIOCe.

Oco6o0 ciienyeT OTMETUTH (PTOPIIOJINMEDPHBIE MCCIeT0OBAHMIA
axkagemuka W.JI.KuyHaHIIa. OTUMHN MCCIELOBAHUAMM 3aHMMA-
Juch B JabopaTropuu (pTOPOPTraHNUUYECKUX COEIUHEHUIH, CO3qaH-
HOW, W JOJTHe TOAbI BoariaBiasgemoil MBanom JIrogBuroBmuem.
ITonyuenubIe B JabopaTopuu (pyHIaMeHTATbHbIE 3HAHUSA UCITOJb-
30BaJINCh U AJIS MPAKTUYECKOTO (hTOPIOIUMEPHOTO MaTepuaso-
BeZIeHUs, B YACTHOCTHU MJIA MOJYUYEHUS MOPO30CTOMKUX BJIACTO-
MepPOB U BYJKaHUBAIUU (PTOPCOAEPIKAIINX KAayUyKOB. AKTUB-
Hasl WCCJIeOBATENbCKASA MeATeJIbHOCTh B Jab0paTOPUMU IIPOIOJI-
JKaeTcs U HbIHe, 10l pyKoBoacTBOM mpodeccopa C.M.UrymHoBa.
BexyTcs paGoThI IO CO3JaHUI0 HOBBIX TUIIOB (PTOPCOAEDIKAIIIIX
TIOJITMEPOB C MEePCIeKTUBHBIMY ONTUYECKUMU cBoiicTBamu. Hc-
cjIefoBaHUA (PTOPIIOJIMMEPOB aKTUBHO WM YCIIEIITHO BEAyTCA B
Jaboparopun (pU3UYECKONH XMMUU IIOJHUMEPOB, BO3IJIABJISIEMOM
axkagmemukoMm A.P.XoxigoBbiM. B aToii 1abopaTopum paspaboTa-
Ha TEXHOJIOTHS PACTBOPEHUS HU3KOMOJIEKYJISPHBIX (DTOPIIOJIU-
MEPOB B CBEPXKPUTUUECKOM AMOKCHUE YIIepoa, UTO ITO3BOIIeT
CYIIIECTBEHHO PACIIUPUTH TEXHOJOTHUUECKNE BOZMOYKHOCTH IIPU-
MeHeHUs (PTOPIIOJMMEDPOB IPU IIOJYUEeHUU IMOKPBITHH, 00sama-
IOIUX CBEPXTUAPOGOOHBEIMU CBOMCTBAMU.
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Yuukanvnoie paspabomrku HudicenpueedeHHblX UHCMU-
mymos 6 001acmu hmopnoaumepo8 HvtHe 00CMYnHbL 8 UHMep-
Heme, U 8 pamMKax OAHHOU KHU2U MblL JUWb npedcmasum 00-
Wy KapmuHy ux 0eamesbHOCMU.

Hucturyr xumuueckoii ¢pusuku um. H. H. Ce-
ménoBa PAH (UX® PAH, MockBa) — IIIHUPOKO U3-
BECTHBIM HAYYHBIN IIEHTD II0 M3YUYEHUIO AUHAMUKU
9JIEMEHTAPHBIX XWUMUYECKUX IIPOIIECCOB B PalJinu-
HBIX CHUCTEMAaX U arperaTHbIX COCTOAHUAX BEIeCTBA.
O6pazoBan 15 oxkTsa0pa 1931 r. ma 6ase GUBUKO-XU-
MUUYECKOTO CeKTopa JIeHMHTPaJCKOTO (DUBUKO-TeX-
Huuyeckoro muactutryra H. H. CeménoBbim. Hukomai
HuxkonaeBuu Obl1 ero 6eCCMEHHBIM JUPEKTOPOM MO
1986 roma. B HacTosIee BpeMsa MHCTUTYT BO3TJIABJIAET aKaje-
muk PAH Anexcanap Anxexcanaposuyd Bepiaum.

DI'VII «Hayuno-ucciemoBaTeIbCKUI WH-

y CTUTYT CHHTETUYECKOTr0 KayuyyKa MMEHH aKa-
C memuka C.B.JlebemeBa» - ceromHsa KpYyIHEUITU
% B Poccuu HayuHBIH IIeHTP, B KOTOPOM COCPEIO-

BHUWUCK. Toueust Bce dyHIaMeHTaJIbHBbIe U IIPUKJIAIHBIE

HMCCJIeN0OBAHUSA KAayUYyKOB U JIATEKCOB. 3a IIOUTHU
BOCBMUAECATUJIETHIOID HCTOPUI0 B MHCTUTYTe ObLIM paspado-
TaHLI HAYYHBIE OCHOBBI IIPOMBIIILJIEHHOIO CHHTE3a IIPaKTUYe-
CKHI BCe€X WM3BECTHBLIX B MHPE KayuyKoOB, BKJMOUYas (PTOpKAa-
yuyku. HWcciemoBaHusa 3Iech BeJHCh IITKOJIONH IIpodeccopa
.M. Hoaromoabckoro. @I'VII «HUUCK» cerogus obaamaet
COOCTBEHHOM YHUKAJbHOII IIPOM3BOJCTBEHHON 0a30ii, I'/le BbI-
IyCKaeT MAJOTOHHAMKHYIO IIPOAYKIINIO 9KCKJIIO3UBHBIX Kayuy-
KOB CIIEI[MAJbHOI0 HAasHAUYEHUS AJA KOCMOCA, MESUIIMHEI, aB-
TOMOOMJIbHOI, aBUAIIMOHHOM M O0OPOHHON ITPOMBIIIIIEHHOCTH.
dyurmnuonupyer HOIL (Hayuno-O6pasoBarenbHbiii 1leHTP), B
KOTOPOM ITPOBOJUTCS IMOATOTOBKA COOCTBEHHBLIX BBHICOKOKBAJIU-
dunupoBaHHLIX KaaApoB. B mHCTUTYTE U ero puiamaiax padora-
et cBoirre 800 uenoBek, 6osiee 50 COTPYIHUKOB IMEIOT YUEHYIO
cTelleHb. B HacTosIlee BpeMs PYKOBOAUT MHCTUTYTOM I'aauHa
Buxroposna I'puropsas.
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Hawuboapmuii BrJIag B
IPaAKTUKY BHeIpPEeHUA (PTOPIIO-
JIMMEPHBIX MaTepuajoB B aBU-
E aInio, KOCMOHABTUKY U [PyTUe
BBICOKOTEXHOJIOTUYHBIE OTpAac-
au Poccum BHec Bcepoccuii-
CKMH Hay4YHO-HCCJIeT0BaTeJb-
CKHMII MHCTHUTYT aBHAIMOHHBIX MarTepuajsoB. BUAM cosgan B
1932 rony miA «u3yyeHUsA aBUAIMOHHBLIX MaTePUAJOB U ChbI-
pPBHeBBIX 0a3, M3BICKAHUA HOBBIX MAaTePUAJIOB U BHEAPEHUS UX B
IIPOMB3BOJICTBO CAMOJIETOB M MOTOPOB; PaspaboOTKM TEXHOJIOTH-
YEeCKUX MIPOIECCOB IO ITPOM3BOJCTBY U IIPUMEHEHUIO MaTepua-
JIOB U MOJy(abpuKaToB B MOTOPO-, CAMOJIETO-, AUPUsKabIe- 1

aBUAIIPUOOPOCTPOEHUH. .. » .

B umuacturyre emié B 1947 rogy ObLIM OPraHW30BaHBI Jia-
bopaTopuu HEMETAJJIMUYECKUX MATEPUAJIOB, Te BIIOCJEICTBUU
ObLIM CO3JaHbI HOBBIE BHUIBI IMOJMMEPHBIX CBABYIOIINX, JAKO-
KPACOYHBIX MaTePUAJIOB, KJIEE€B, TEDMETUKOB, TEILJIO3AIIUTHBIX
U 9PO3MOHHOCTOMKNX MATEPUAJIOB, CIEIUATbHBIX ITOKPBITHUI,
PaguoNpPO3PAYHBIX M PAAUOIOTJIONIAIINNX MaTepuaaoB. Cos-
IaHa JabopaTopus IOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepua-
aoB (ITKM). Umernno B BUAM Obliy HauaThl II€pPBBLIe OTeUe-
cTBeHHbIe ucciaegoBanusa mo IIKM. B mHCTHUTYyTE aKTHUBHO U
n300peTaTesIbHO BeAEeTCS IOUCK HOBBIX IPUMEHEHHH (Topio-
JIUMEPOB B aBUANUU. UMCJIO CcIayuyaeB HPOCTOTO HPUMEHEHUS
dToprosimMepoB B aBUACTPOEHUU HE TaK BEJIUKO (B KayecTBe
VIUIOTHUTENBHBIX, AHTUMPUKIUOHHBIX U 3JIEKTPOUBOJIAIN-
OHHBIX MAaTepHUajJoB U T.I.), a IIOTOMY HEOOXOAUM IOMCK He-
TPUBUAJIBHBIX CIIOCO00B, K NPUMEPY, B KauyeCTBE KOMIIOHEHT
KOMIIO3UTOB, JAeTajiel KOHCTPYKIIMH WJIN MOAUMDUIIMPOBAHUSA
MaTepPUaJIOB AJIA IPULaHUA QTOPIOIUMEPAM OCOOBIX CBOMCTB.

dropornacT-4 oKasaicsa yAOOHBIM MaTepPUAJIOM IJA TPY-
0OK 1 PYKAaBOB, UCHOJB3YEMbIX IIPU IIOJaUe KUIKOCTEMH, B IIEP-
BYIO ouepenb TomauBa. OMHAKO B MBAENUAX, B PE3yJIbTaTe CH-
HepreTuyeckoro addexra MexaHMUYECKUX HAIPAKEHUN W Ieii-
CTBUA T'OPIOUEro, IIPU JKCILIyaTanuu 00PasOBBIBAJIINCH TPEIIN-
HBI, KOTODPbIE MOTJIM HPUBOAUTH K aBapuaM. CoTpygHUKaMU
MHCTUTYTa ObLT paspaboTaH MeTOJ] TepPMUUYECKOH 3aKaK’ 13-
Ienunii, 0 UeM MBI IIOAPO0OHee paccKakeM B 3-M pasjeje KHUTH.
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Briiu paspaboTaHbl CIIOCOOBLI MCIIOJIB30BAHUS TEPMOILIA-
CTUUYHBIX (DTOPCOAEPIKAIINX COIIOJNMEPOB AJIA CO3JaHU BJIATO-
3aIlIITHLIX IJIEHKOoOOpasoBareneii, paboratomux go 300°C. Us-
yUeHO BJUSHUE HeOpTaHWYEeCKUX HAIIOJHUTeJell Ha CBOICTBa
M SKCILIyaTAIlMOHHBIE XaPAKTEePUCTUKHU IIJIEHOUHBLIX (TOPIO-
JUMEPHBIX MaTepuaaoB. C mIpuMeHeHHeM COIIOJUMEPOB BUHU-
auneadTopuaa ¢ TPUMTOPXIOPITUICHA CO3TAHBI PEIEeNTyPhl U
TEeXHOJOTUH IIOJyUYeHU BJIArO3alUTHBIX ITOKPBITUMH, CTOMKUX
K rasoaspofuHaMUYEeCKOMY H3HOCY AJIS CBEPX3BYKOBBIX IIOTO-
KoB. PaspaboTambl IpoIUTOUYHBIE MaTEePUAJbI C NCIOJIb30BAHM-
eM (TOPCOAEpPIKAIIUX COMOINUMEDPOB s OOJUITOBOUHBIX MAaTe-
puajoB, IPUMEHSIEMbIX IJIS TEILJIOBON 1 3BYKOBOI M30JIAIUN B
caJIoOHaX IpakJIaHCKUX CaMOJIETOB.

Hpyroe, TexHuUecKu 0oJjiee CJIOKHOE HAIpaBJeHUe IIPHU-
MeHeHUsA (PTOPHOINMEPOB, — CO3MaHUe KOHCTPYKIIUI ¢ UX UC-
noab3oBaHueM. YuyéHbiMH BUMAM OblIN CO3JAHBI CJIOUCTLIE
(CoHOBUUYHBIE) CTPYKTYPHI M3 CBAPEHHBIX IIOJUNMUIHBIX ILIE-
HOK u (ropomaacta — moauuMmugodrTopomaact [IMP-JI (TY1-
595-9-636-2001) um gpyrue 3sameuaTresbHbIe MaTepUabl, O
KOTOPBIX MbI IIOAPOOHEEe paccKakeM B KoHIle KHuru. BIIAM
- eIVHCTBeHHAas opranusamnusa B crpanax CHI', koropas pacimo-
JlaraeT BCeM KOMILIEKCOM HCIIBITATEIbHOTO O0OPYIOBAHUS IIO
omeHKe moxkapobeszomnacHoctu MmarepuasoB (I.K.Komgparmios,
9.51.Beiinep u gapyrue). B mHCTHTyTEe paboTanium BBIAAIOIIHE-
cd yUYeHble, MMeIOIlre IIPU3HAHHBLIN aBTOPUTET B MUpeE, aKa-
memuku, ui.-KoppecnoHgentel AH CCCP: K.A.AngpuaHos,
I''B.AkumoB, P.C.Amb6apuymsan, A.A.BouBap, II.A.lleparus,
B.A.Hob6arkun, C.T.Kumkuu, A.T.Tymanos, f1.11.PpeHKensb,
U.H.®pungnaunep, P.E.lllamuua. C 1996 r. pyKoBOAUT HWHCTHU-
TYyTOM TeHepaJbHBIN mupekTop — akagemuk PAH, mpodeccop
Esrenit Huxonaesuu Kao6mos.

OTMeTuM TaK:Ke, 4TO (PyHAAMeHTaJbHbIE KMCCJIeTOBAHUA
B Coserckom Corose, a mos:ke B Poccum B obiacTtu (propop-
FaHUYECKOH M IIOJMMEPHON XWMHN MPOBOAUJINCH IITKOJJAMIN:
N.JI.Kayuauan - THO0OC AH CCCP, B.A.Ilomomapenko - TOX
um. 3eaunckoro AH CCCP, H.H.Bopo:ximos, B.E.Il1aroHoB,
I'.T'.fAxo6cou - Cubupckoe orgenenue AH CCCP, HoBocubup-
CKHII MHCTUTYT opranmueckoir xmumuwu; JI.M.Arymoabecxkuin -
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Nucruryr oprannueckoit xumuu AH YCCP. Opnaxo mauajo
Bcell HAIleW TeMbl MOJIOKUI PU3UKO-TEeXHUYECKUN HHCTUTYT
umenu A.®D.NUoddde.

% POCCUACKAR AKAJEMUA HAYK
WSROI CXHHICCRHM T CTHTY TN CHI AU 0 ()

Ero posap mpu cosmaHuu «sagepHOro mura» Poccuu, ¢ Ko-
TOPBIM CBSI3aHO HAYAJIO (PTOPIIOJIMMEPHON XUMUU, TPYAHO Iepe-
oreHuTh (cM. riaBy 1). CerogHs MHCTUTYT SBJIAETCA OTHUM U3
KPYIHENINTNX HAYyUYHBIX ITeHTPOB Poccuu, B KOTOPOM ITUPOKUM
(PPOHTOM BenyTCA Kak (pyHIaMeHTaJIbHbIe, TaK U NPUKJIATHBIE
HCCJIEJOBAHUS B BasKHEHIIINX 00JIaCTAX COBPEMEHHOU (DU3UKU U
TexHoJsioruu. VIHCTUTYT ObLI ocHOBaH B 1918 rogy akameMurKom
Abpamom Penopouuem Modde, KOTOPLIIT BO3TJIABJIAN €0 B Te-
yeHUe HeCKOoJIbKUX necaruieruii. C 1960 roma mHCTUTYT HOCUT
WMS DTOTO BBIJAIOIIErOCS YYEHOTO M OpraHM3aTopa HayKuW. B
WHCTUTYTe paboTas pykoBoguTeaeM Jsabopatopuu (1943—1957)
Bopuc Ilapaosuu KoncrauTuHOB™, MHOrO CHJI OTAABIIINMI CO3/a-
HUIO crelinpousBoacTBa Kupoo-Yermerikoro 3aBoja, ¢ KOTOPbIM
CBSABAHO U IIPOU3BOJCTBO (PTOPUPOBAHHBIX IIPOAYKTOB.

IIpumeuanue K riaase 9.

*1 Bopuc ITasaosnu KoncranTunoB nHTEeHCHBHO paboTan Ha Kupo-
Bo-YUemernikom 3aBoze B 1952-1955 rogax. B 1978 roxy ero umenem ObII
umasBan KUXK. IIpodeccop, 3aBemoBas co3gaHHol uM Kadeapoii PusuKu
uzotomoB JIIIN (1951—1964). MuperkTop (1957—1967) Pusuxo-TexHu-
yeckoro mHCTHUTyTa nMeHu A.P. Hodde. I'maBHBIN pemakTop KypHaIa
«Texuuueckaa dusuxa» c 1959, Bume-upesuzenr AH CCCP (1966—
1969), B 1968 BosriaBun Komurer mo spepuoit husuke AH CCCP, unen
PEeIaKIIMOHHOTO coBeTa DBOJIBIION COBETCKOU BSHIMKJIomenmu. [lemyrar
BepxoBuoro CoBera PC®PCP 1miectroro-cegbmoro co3biBoB (1963—1969).
Brin Bcerga poBeH W CIIOKOEH B OOIIEHWM C IE€PCOHAJIOM, HE CMOTPA Ha
CJIO’KHBIE, & MOPOM KPUTHUUYECKUE CUTYalluV B IIOWCKE IPABUJILHBIX TeX-
HUYECKUX PeIIeHu.
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0 POCCUMICKNX KOH®EPEHIINAX II0
®TOPIIOJUMEPAM

Oco0bIll MHTEePEeC YUEHBIX U MTPOM3BOICTBEHHUKOB K (hTOP-
MoJIMMepaM IIOATBEPIKIAETCA PeryApPHBLIM IPOBeIeHreM KOH-
depeHIUil, MOCBAIEHHBIX JaHHOMY IIpeaMery. KoHpepeHITun
KCII0JIb30BAIICh He TOJHKO KaK MHCTPYMEHT OOMeHa OIILITOM,
HO ¥ KaK CPeACTBO OOIIeHNs, IJIOIAaKa IS HOBBIX 3HAKOMCTB
¥ 3aKJIIOUEHUST B3aUMOBBITOIHBIX JOT'OBOPOB.

B mapre 1970 roza B r.Ilepmb Ha 3aBoge «I'ajiorex» co-
crosanach 1-a BcecorosHasa KoHpepeHIINA MO TopHoJIrMEepaM.
3mechk coOpasnch IIPEACTABUTENU IIOUTH BCeX IIPEAIIPUITUNR
CCCP, BbITyCKABIINX (PTOPIIOJUMEPHYIO MPOAYKIINIO, a TaK-
JKe OTPacJIeBbIX U aKaJeMUUYeCKNX WHCTUTYTOB, MUHUCTEPCTB
u BemomcTB. KuposBo-Uemenkuii 3aBoj IIPEACTABUJ TPHU I0-
KJagma mo (¢gropmonumepuoin temaruke (B.H. 9ancruii, B.A.
WBanoB, B.B. YTKuH).

B mapre 1978 roma Onlia mmpoBeneHa 2-s1 BcecorosHas
KoH(pepeHIuA [0 CUHTe3y, IepepaboTKe W MPUMEHEeHHUI (To-
pomtactoB. B pabore KoH(pEpPEeHINN TPUHAIN yUacTHe MHCTU-
tyTel AH CCCP, orpacyieBble MHCTUTYThI, mpousBoauTeau PII,
npexacraButean MXII, sjeKTpoTexXHUUYECKOI, HepTexumMuue-
CKOI, PaAM03JIeKTPOHHOM, aBUAIIMOHHOM, 000POHHELIX OTpacjen
MTPOMBIIIIJIEHHOCTY, MUHUCTEPCTB CPEeIHEro, O0Iero u XuMuue-
CKOTO MAIITMHOCTPOEGHHUS W MHBIX IPOMBINIJIEHHBIX HPEeIIpPus-
T™ai. YuacTHuku npeacrasuau 49 noxiaanos. Koudepenius or-
metuiia 6osbion yecrex CCCP B pasBuTuu (pTOpopraHuYecKUx
MTPOMBBOJICTE U B HCCJHEAOBAHUAX B 00JIaCTU (PTOPOPTaHUKU.
ITo o6wemy npoussozctsa CCCP B To Bpems mpousBoguya 70%
®DII ot o6bémoB CIITA. OgHAKO IO OIlEHKE CIHeI[MaJNCTOB, IIO-
TpedrocTu CCCP Bo hTOopopranuKe yaAOBJIETBOPSAJJINCE JUIIL HA
60% . T.e. morpe6rocT CCCP BO (propmommmepax B Te TOIbI
oleHUBaJNCh BhImIe, uem CIITA!

10-12 urona 1980 roga Hayumo-TexHmueckas KoH(pEpPeEH-
nus 1Mo (propopraHMYecKUM IpoAyKTaM paborana B Kuposo-
Yemnenke. B Heit yuacTBoBanmu 38 npencraBuresneit MXII (3aBo-
ael u uaetutyTel: TUIIX u I1d T'UIIX, HIIO IIII, BHUNCK,
HUWPII, T'unrpoxjopupoekT u ap.), or AH CCCP — 8 npexcra-
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BUTeJIel, oT MuHucrepcTBa HepTeXUMUU — H YeJOBEK, Ipej-
crasutenu BHUMxomoamain, HUMxummani, Taml'y.

B rogpl «IepecTpoiiKm» KOH(pEPEHIMHN CTAJU OOJILIIONH
PEeIKOCTHIO, HO B HOBOM BeKe HACTYIMJO IIPoOy:KAeHUEe. B oK-
Tss6pe 2008 roga B Kuposo-Uemnenke ycmeirHo mpoiinia Bcee-
poccuiickasg HaydHO-TIpaKTHUuecKas KoH(epeHuA «Propmo-
JUMepHbIe MaTepUasbl: HAyUYHO-TEeXHUUECKIe, IIPOU3BOJACTBEH-
HbIe, KOMMEPYECKNE aCIeKThI». JKCIEPTHI OIEHUJIN 9TO COOBI-
THEe He TOJIbKO KaK 3HAK BO3POKJEHUS OTEUECTBEHHOU (Top-
MMOJTUMEPHOY TTPOMBINIJIIEHHOCTH, HO U KaK OAWH M3 ITaroB Ha
IIyTH CTaHOBJIeHUA Poccuy B KauecTBe MHHOBAITMOHHOM MepiKa-
Bbl. OpranmsaropaMu KOH(MepeHIIuu BhICTynujau Poccuiickas
akagemusa Hayk um xoagumHr OAO «Tamollosmumep». Koukper-
HYI0 moAroToBKy KoH(pepernuu Beau 000 «3aBoj mOJIUMeEpPOB
KUYXK», Koncopuuym «PToproiuMepHble MaTepuaJbl X Ha-
HortexHosorun '» u O00 «JleBATBINA SJIEMEHT» .

ITens KOH(DEpeHINY - aHAIN3 PYHIAMEHTAJIbHBIX U IIPHU-
KJIQLHBIX KCCJENOBAaHUUA B 00JacTu (PTOPIIOIMMEPOB, METOHOB
UX IIOJyUYeHUs U MepepadoTKU, pacllIupeHue obJacTeil mpu-
MeHEeHUA HaYKOeMKUX U3NeJuid m3 (PTOpPIOJMMEepOB; aHAIU3
PBHIHKOB (PTOPHOIMMEDPOB, OIpeeieHre CTPAaTernu M TaKTUKU
MIPOABMKEHUA (PTOPIOINMEPHON MPOAYKIINH; OIpeeIeHue my-
Tell TTOATOTOBKY ¥ TOBBINIEHUA KBAIUDUKAIIUN CIIEI[UATUCTOB
B obJslacTu (PTOPIOJUMEPOB [AJIs MPOMBINIJIEHHOCTA W HAyKH.
Brino mpexacraBiaeno 78 mokJjaanoB. B xKoHdepeHINU NTPUHSAIN
yuactue 6osiee 130 yueHBIX U MH2KeHepoB oT 60 opranusaiuii
u3 20 ropomos Poccum, a taxske us Bemapycu u Kasaxcrana.
Yuactuuku npexacrasiasaan nHctutyTbl PAH u PAEH, Hamu-
oHaJMbHOU AKameMuu HayK Bejopyccuu; oTpaciieBble WHCTHU-
TyTbl Poccum; KpyImHble MPOMBIIIJIEHHBIE U MaJible MHHOBAI[M-
OHHbBIE TPEANPUATHAS, KOMMEDPUECKNX OPraHu3allui, BKJIOUYAsS
dpaHIy3CKYyI0 KOMIaHuio «Apkema ®PpaHc». B KoH(pepeHIIUN
yuacTBOoBaIu 26 JOKTOPOB HAayK, 29 KaHaumaToB HayK, 16 mu-
PEKTOPOB U TJIABHBIX WHKEHEPOB MPEAIPUATUL].

YYyacTHUKY TOJYYUIN KOMILJIEKT HAYYHO-TEXHUYECKOU
JUTEPATyphl MO TeMaTuKe KoH@epennuu. Kommanua «I[amo-
ITonrumep» mpeacTaBuJa IIOAPOOHBIM TPEXTOMHBIM KaTaJol —
CIIPABOYHUK. VHHOBAIIMOHHO - TeXHOJOrMuecKuil meutp PAH
«YepHOroJIOBKA» OPraHM30BaJ BBIIYCK CIIEI[MAJIBLHOTO HOMepa
«Poccuiickoro XuMHYeCKOro KypHaja» - xypuHaiaa PXO mm.
O.1. Meuneneena, T. LIl Ne3, 2008 r. Kypuan «Xumusa u 6us-
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Hec» MOCBATHUJ pAJ ctaTeit ¢propmonumepam B Ne 5 (93), 2008r.
000 «[leBaThlli saeMeHT» u3maa KHury Bb.A.JlorunoBa «Ynuu-
BUTEJbHBIN MUP (ropmoammepoB». VamaTeabcTBO «JHeproa-
TOMU3AAT» BBIIycTUJI0 MoHOTrpaduio 3.JI.Backuua «IIpomsbriii-
JEeHHBIN aHAJIUTUUYECKUII KOHTPOJIb. XpoMaTorpapuueckue Me-
TOOBI aHAJIM3a (PTOpa u ero coenuHenuii».2008r. Koudepeniusa
COIIPOBOJKAJIaCh BBICTABKON NPOAYKIIUU MPEANPUATUNA. Bbla
MTPOBEIEH KOHKYPC AOKJIQIOB MOJIOABIX CIIEI[MAJIMICTOB, ACIIU-
PaHTOB U CTYAEHTOB.

B 2011 romy wrou(epeHIUA TO (PTOPIOJIMMEPHBIM IIPO-
b6imemaMm cocrosanach B MockBe B MHCTUTYTe 3JIeMEHTOPTaHU’-
yeckux coenunenuit PAH. Tema koundepennuu: <«Hayunoe,
TEeXHOJOTUUecKoe, ChIPpbeBOe ol0eclleueHre pPa3BUTUS IIPOU3-
BOJICTBA, IIepepabOTKMU U MOTpedeHrua (PTOPIOJIMMEPHOH IIPo-
nyknua B Poccum u mupe. OnbIT, IpoGJEeMbl U PETyJIATOPBI
pasBuTusa morpebiaeHus». OpranusaropamMu BeIcTynuaum Poc-
cutickuii coio3 xuMukoB, OAO «Tanollosumep», Komcopiiu-
ym PAH «®roprnosuMepHble MaTepHaJbl ¥ HAHOTEXHOJO-
run», «MMHI0C», OAO «Ilnactmonumep», KypHaJ «XUMUSI
u OmsHec». Ha KoH(pepeHIIMU OBLIM 3aCaYIIaHBI TOKJIAIBI:
H.H.JIorunosoii, OAO «Ilmactmomumep», r. CaukT-IleTepOypr;
A.JI.Bunnemcona, OAO «Tanollosmmep»; E.M.¥YmepoBuua,
«9dkcno-Kp», r.MockBa; B.A.I'ydbamoBa HUUCK, r.CaHKT-
ITepepoOyr; B.A.Bopucosa, PKK «Jueprusa» u gpyrue.

JletitmoTuBOM KoOH(epeHInu mnpomnia uged «3K», BbI-
crkasanHasg H.H.JIoruHOBOIi: «KOHIIEIIIMA» — BBIPAOOTKA enu-
HOM cTpaTeruu SAJbHEHIIero pasBUTUA KOHKYPEHTOCIOCOOHOM
poccuiicKoii (PTOPIOJINMEPHON XUMIM, CIIOCOOCTBYIOIIEH pellie-
HUIO CTOAIUX IIepe] CTPAHOHN 3aJau COXPaHEHUs SKOHOMUUE-
CKOM HEe3aBMCHUMOCTHU; «KOOoIlepalus» — O0beIUHEHNe YCUJIUN
IPOU3BOUTENEH, IPUKJIATHON U aKaJAeMUUECKON HAYKU U TO-
TpeduTesell B HOCTUKEHUHU IIOCTABJEHHBIX Ilejell, MCIOJb3ysa
o0bequHUTENbHYI0 PoJb «KoHcoprimyma PAH «®Topmoaumep-
HbIe MaTepuaabl 1 HAHOTEXHOJOTUM » U PACIIUPEHUA eTo QYHK-
Uil Ipu comeicTBUM POCCHUIICKOTO COI03a XUMUKOB; «KaIpPhbI»
— HEeOOXOAMMOCTD IIOATOTOBKY HOBBIX HAYUHBIX U TeXHUUYECKUX
KaJpoB ¢ MCIOJIb30oBaHueM cosdfganHoro 3a 60 yser B Poccuu Ha-
YYHO-TeXHUUYECKOro IIoTeHIInaa B 00J1acT (PTOPIOJIUMEDPOB U
COBPEMEHHbBIX MH(POPMAIIMOHHBLIX 1 00pa3oBaTeIbLHBIX CPE/ICTB.

Ha xoH(pepeHIIUY OBLIN 03BYUYEHBI CETOHAIIHNE OCTPhIE
mpo0JieMbl, MEIIaIe Pa3BUTUIO MaJIOTO U CPeJHero OumsHe-
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ca B ob6JjiacTu (hTOPHOJMMEPHOM XMMHUHN U CO3Jalole IMOMeXU
MIPEeCTUKHBIM OTPACJIAM, B YaCTHOCTH KOCMHUYECKON M 00OPOH-
Hoii. IIpo3ByUaso MHeHUE CO3JaHUA ILIOMIAAKMN IJISA OTKPBITO-
ro auajiora W KOOpAMHAIIMU AeliCTBUII HNPOU3BOAUTEJEN U TO-
TpeduTeseil PTopHmoJuMepHON NpoAyKIuK. Takyoo MIoIagKy
MPEeJIOKUII TJIABHBIN pefaKkTop :KypHalia «XuMus u OusHec»
A.N.TlepxoB B Buae (pTOPHOJUMEPHON CeKIUHU MPU KJIybe WMH-
HOBaI[MOHHOU XuMuM «Jluasnor». Vixer mogaep:xaaim Bce yuacT-
HUKU Koupepennuu. B auBape 2012 roma Takas cexiusa ObLIa
co3aHa, U MEePBBIM €€ MEPOIPUATUEM CTAJ «KPYTJIBIHA CTOJI»,
TIOCBAIIEHHBIH BHEIPEHUIO OTEUECTBEHHBIX (DTOPIIOJIUMEDPHBIX
paspaboToOK B CIOPT BBICIHINX AOCTUIKeHuii. Tema ObLia MOCBSA-
IeHa IIOArOTOBKe K 3uMHeln oaumnuane B Coun 2014 roza.

13 mapra 2012 roma kKay06 «Iuajor» mpu MmoAAepIKKe
Poccuiickoro comosa XUMUKOB ITPOBEJ KOH(PEPEHIIUIO « XUMIUe-
CKUe MPOJAYKThI U MaTepuaJibl AJid KaOeJbHON IIPOMBIIIIEHHO-
cTU: IpobaeMbl TOUCKU, HAXOAKU», HA KOTOPOU 3HAUUTEJIbHOE
MeCTO OBLIO yaeJeHO MPUMEHEHHUI0 (PTOPIOINMEpPOB IJd IPO-
M3BOJCTBA HANEKHBIX M 0€30IIaCHBIX Kabejiell HCIIOJIb3yeMbIX
BO BCeX OTPACJAX IPOMBIIIJIEHHOCTA U cTpouTeabcTBe. C mo-
kiaagamu BeicTynuau: H.H.JloruHoBa - pyKoBOAMTENb OTAEJA
monumepoB OAO «Ilmactnmomumep», I'.A.PrIBKUH - HaUaIbHUK
orgena (propmoaumepos OAO «OKB KII», I0.T.Jlapuu - 3ame-
crtureab gupexkropa BHUUKII, A.JI.BuiaiemcoH - TupeKTop
mo pasButuio OAO «Tamollosmumep», B.A.I'ybamoB - mpodec-
cop HUNCK, A.M.ByabiTuH - pyKOBOAUTEb oTAeaa «drop-
MMOJIMMEepPHbIe pellleHus» Komnanuu «Jlomou», A.3.3bIMaH -
3aMecTuTeJ b reHepaiabHoro aupertTopa OAO «Yysalkabeab»
U apyrue. SaKJIIOUUTENbLHBIM 9TAllOM KOH(MEPEeHIUU IIPOIIIEsT
«Kpyraslit cTos» - o6MeH MHEHUSAMH 110 ITPOU3BOICTBY U COCTA-
BY POCCUMCKUX IOJUMEPOB M IPYTUX MPOAYKTOB, IpobaeMam
PBHIHKA BHYTPEHHETO MOTpebJieHrsA U 3apyOesKHbIX ITOCTABOK.

24 ampens 2012 roma, B8 Mockse Poccuiickuii coios xu-
MUKOB, KypHaJ «Xumua m 6ussec», Kiayd «IMAJIOT» u OAO
«TamollomuMmep» OpraHWM30BaJIM CO3BYUHYIO (DTOPIOIMMEPHON
TeMaTuke KoH(pepeHiuio «IIpousBomcTBo u moTpedeHne 030-
HOOe30IMacHbIX XJAJOHOB M uX 3aMeHuresieii B Poccuu. Ilpo-
0JieMbI, pellleHusA, MePCIeKTUBLI». B KOoH(pepeHIIuN IPUHAIN
yuactue Koucopuuym PAH «®ropnosuMepHble MaTepUaabl 1
HaHOTeXHoJIoTUMN», yuéHble n acnupanTsl PHII «IIpuknagnasa
Xumusa», MexxagyHaponHoil AkamzeMHU XO0Jo4a, JHepreTuye-
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ckoro mHcTutyta uMm. [.M.Kpswmxanosckoro, ITAO Pocru-
apometr, MI'YV um. JIomoHOCOBa, a TaKk:Ke HNPENNPUATUAI XUMU-
YeCKOT0 M XOJIOAUJIBHOTO CEKTOPOB dKOHOMUKU, IIOTPeOuTEe N
XJlaJlaTeHTOB, BCIIEHUBATEJIEH U IIPOIIEJIJIEHTOB.

OTKpPBLT KOH(MEPEHIIUIO 3aMeCTUTe]Ib IIpecenaTess mpe-
sunenTa Poccuiickoro Coiosa xumukoB B.B.Ceménon. C Bcry-
MUTEJbHBIM CJIOBOM K YUYaCTHUKAM KOH(MEPeHIIUU 00paTUINCh
akamemMuk PAH, pyKoBOAWTENb KOODPAMHAIIMOHHOTO COBETa
KoHcopimyMa «@ToprosnMepHble MaTepuaabl W HAHOTEXHO-
goruu» B.M.By3HUK, ¥ TJ1aBHBIN pelakToOp ‘KypHaJa « XuMua
u 6usHec» A.U.IlepxoB. OHU OTMETUJIN BasKHOCTDH O0CY KAEHUSA
paccMaTpuBaeMOU TeMbI, BOKPYT KOTOPOM MHOTO CIEKYJIATUB-
HOT0, BKJIOuasi mocreinuble HoGeneBckue mpemuu. C moxJa-
mamMu BeIcTynuiau: B. I'pMHUH - PYKOBOAUTENb TPYMIIBI (QTO-
pomnactos u raszoB OAO «Tamollosmumep», A.X.H. mpodeccop
B.I'.Bapa6anos - sam. nupektopa HOXOC, mau. oraena PHIT
«IIpuknaguaa Xumusa» (r. Cavkr- IleTepOypr), axkameMux
B.H.IlenukoB - meiicTBUTEeJbHBIN wieH MexayHapogHoi AKa-
IeMuu XoJona, n.T.H. mpodeccop M.M.Masypun - dHepreTuue-
ckuii macturyt (QHUH) nm. I'."M.Kpxuxkanosckoro, n.¢.M.H
I''M.KpyueHuUnKuii - 3aBeAyIOIIUNA OTIEJIOM O30HHOTO MOHU-
Topunra llenTpasbHON asposormueckoit obcepBatopuu Pocru-
apomer, K.T.H. JO.JI.EcuUIIOB - IrIaBHBIN CIEUAINCT KOMIaHUNI
«Bragumyp» u gpyrue.

B konie KoH(pepeHIINU OPOIIET «KPYIJIBIH CTOJI», TIe
CBOU TOUKH 3PEHUA KOPOTKO M3JI0KUJIU BCE YUACTHUKU KOH)e-
perniuu. KpaTkue UTOTu ZUCKYCCUU: «PAJ POCCUUCKUX YUEHBIX
coMHeBaloTcs B HayuHoi obocHoBanuoctu MII u KII. ITocaen-
CTBUSA HEYKOCHUTEJIHLHOI'O CJIEJOBAHUS STUM ABYM IIPOTUBO-
peuYMBBLIM JOKYMEHTAM UeJ0BEUYECTBY eIé IPEACTOUT ITOHATH.
Heobxoaum YeCcTHBIN HAYUYHBIA MOHUTOPUHT TaHHBLIX ITPOOJIEM.
3amaua Poccuu, He BBIXOAsS «XJIOIHYB ABEPbIO» 13 MOLIIMCAH-
HBIX paHee MeKIYHAapPOAHBIX HOTOBOPOB, ITOCJEJOBATEJIHLHO U3-
yuyaThb ¥ apryMeHTHPOBAHO JOKa3bIBATh WMCTHUHY, OMpoBepras
3201y KIEHUS U TMOATACOBKII» .

10 ampensa 2013 r. kayo « IMAJIOT'» mpousBomuTesieil u
moTpeduTesiell XUMUUYECKON MPOAYKIINK JKypHaJa «XUMHUSA U
Buszec» TpoBES OUEPENHYIO MEXAYHAPOOHYIO KOH(MEPEHIIUIO
«D®TOPIIOJIUMEPBI: HOBBIe TEXHOJIOTMH U IIPUMEHEHMI».
Koudepennus Oblja mpuypodyeHa K 75H-JIETUIO OTKPBITUS IIO-
anuTerpapTopaTUIEHA.
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B pabore KoH(MpepeHIUMN NPUHAINA ydyacTue 57 UesIOBeK,
cpenu HUX 2 akajgeMuKa, 17 TOKTOPOB M KaHIUIATOB HAYK, 6O-
Jgee 20 pyKoBOAHUTEJIEH 1 CIEI[UAJINCTOB IPEAIPUATUN 1 GupMm,
8 mpenacraBuUTEN e MeKIyHAapPOAHBIX opranmsanuii. Ha xKoude-
PeHIIMY MOPUCYTCTBOBAJIMU IMIPEACTABUTEIN KPYIHOTO Om3Heca
(M.B.OopomkeBuuy — rerepauabHbiii gupekTop OAO «Tamollo-
JuMepep» ), reHepaJbHble TUPEKTOPHl U CHeIUAJIUCTHI CPeIHe-
ro ¥ MaJjioro Om3Heca, IIPOU3BOJCTBEHHUKU (DTOPIOJIUMEDPHBIX
npeanpusatuit (IIKII «MUTO», 9xcmo-Kp», Pomramsbckoro 3a-
BoZa (hTOPOILIACTOBBLIX W3MeNuii, «IKOPJIOH» M 1IpP.), a TaKKe
yu4€Hble BeIYIUX POCCUMCKUX HMHCTUTYTOB, PabOTAIOINUX IIO
(TOPHOU TEMAaTHUKE.

Koudepeunusa Hauasach ¢ [IOKJaga axagzemMuka PAH
B.M.Bysuuka: «75 jger IIT®3: uro ceifiuac m UTO AAJBIIE».
Kax ormerun Bsiuecsiap MuxaiijoBud, COBpeMeHHbBIE HCCJIEN0-
BaHUA (PTOPIOJUMEDPOB HalleJeHbI Ha: MoAu(UIImpoBaHue (Tep-
MHUYecKoe, paJuallioHHOe, XUMHUUECKOe) M3BECTHBIX (TOopIIo-
JIIMEPOB C I[eJIbI0 IPUAAHNA YIYUIIEHHBIX 9KCILIYaTAI[IOHHBIX
XapaKTepUCTUK; CO3JaHUe CIeIUAJbHBIX MOP(POIOrMUeCKUX
MPOAYKTOB (YyJAbTPaAUCIIEPCHbIE M HaHOPasMepHBbIe ITOPOIITKU
¥ BOJIOKHA); COBEPINIEHCTBOBAHUE U yAeIleBJIeHNe TeXHOJOTHH
npousBoscTBa. IloTpedHOCTH PHIHKA TPEOYIOT CO3MaHMA HOBBIX
KOMIIOBUTHBIX MaTE€PUAJIOB U KOHCTPYKIIKI ¢ MCIOJIb30BaHUEM
¢ropmosumepoB. CTPYKTypa U TEHAEHIIUM COBPEMEHHOT'O MU-
POBOTO TIPOUM3BOJCTBA TAKOBBI, UTO Poccusi cMOKeT OCTaThCSA
B KJy0Oe ()TOPHOJMMEPHBIX AEepP:KaB, JUIIh OPUEHTUPYACH Ha
paspaboTKy W IPOM3BOJCTBO MHHOBAIIMOHHBIX (PTOpPIIOIHMED-
HBIX IPOAYKTOB, UTO TpeOyeT KooIlepallu¥ HCCJIeJJOBATeJIel C
IIPOM3BOJACTBEHHUKAMU U CO3JAHUA HOBBIX (DOPMBI IIPOM3BOJ-
cTBa, Ha 6ase cpeaHero u majoro 6usHeca. B mokjaze chenan
aHaJin3 COBPEMEHHOTO COCTOSHUS OTEeUYEeCTBEHHBIX MAJbIX IIPO-
M3BOJCTB, 0003HAYEHLI ITPOOJIEMEBI, PeIlleHle KOTOPBIX MOTJIO
ObI AKTUBU3UPOBATH (PTOPIIOJIMMEPHEINI CErMEHT PLIHKA, W JaH
IIPOTrHO3 BO3MOJKHBIX HAIIPABJEHUII OTEUYEeCTBEHHOT'O (TOPIIO-
JUMEPHOTO MaTepuaJoBeAeHNs U IPOU3BOACTBA.

C mokJagaMu BBICTYIUJIN: - POCCUNCKUN IIPeICTaBUTEJD
¢dupmsl «Du Pont» CIITA Anexceit Byabirui; pykKoBOIUTEb OT-
neina moauMmepoB OAO «Ilmactomonumep» a.1.1u. H.H.Jloruuosa;
pykoBoauTenb JlemapramMmenTa crparerundeckoro passutusa OAO
«T'amollonumep» A.A.C6oeB; mpodeccop PIVII «HUHNCK»,
B.A.I'y6aHOB; 3aMecTHUTeIb HAaUAJLHUKA ¥ IPAaBJIEHUA II0 pas-

- 79 -



O poccuiickux KOHQepeHuuix no Qmopnorumepa

BuTHuio HOBBIX TexHoJsoruii OO0 «I'amollonumep» Kuporo-Ye-
nenk I[.A.Illa6anuu; a.¢p-m.H. C.A.Xatumos (PI'VII «HUD-
X1 um. JI.Ad. KapmoBa» r.MockBa); a.x.uH. [I.II.Kuproxwum,
(®I'BYH MHHcTuTyT mnpobiem xumudyeckou ¢usuxu PAH);
H.A.PaxumoBa — npogeccop BoJsrorpaackoro rocyapcTBeHHO-
ro TexHu4yeckoro yHuBepcurera; n.7.H. H.II.IIpopoxkoBa, (uH-
ctutyT xumuu pactsopos um. I'.A. Kpecroa PAH, r.iBanoso);
n.p-m.H. A.Il.Xapurounos, (puruan ®I'BYH NucTtuTyTa sHep-
reTUUeCKuX IpodjaeM xuMmuduecKoiu pusuxu um. B.JI. Taabpo-
3e, PAH, Yepnoronoska); Copna I'ymamiok - pupma «ApKe-
ma», bB.C.BiaHK, reHepaJbHBIN AUPEKTOP KomMmaHuum WSM;
a.r.H. U.M.Masypua (OHHUH um. I''M.Kp:KuxaHOBCKOTO, T.
MockBa), B.A.IllenecTtoBa, (MHCTUTYT MEXaHUKHU MeTaJLJIOIO-
auMepHBIX cucteM uM. B.A. Benoro HAH Benapycu); K.X.H.
A.K.IlpernukoB (unctutyt xumuu [IBO PAH, BraguBocTok);
C.A.CnenmnoBa (Cesepo-BocTounblii (enepanibHbII YHUBEPCHU-
rer umenu M.K Awmocora); k.r.H. B.Il.Kynarun, uieH skc-
neptaoro cosera Muncmopra P®, a.t.H. I'.}JO.I'omuapoBa, 3a-
MmecTuTe b gupekTopa «I'Tl XomoquaIbHO-UHIKEHePHBIH eHTP» .

B mepepbiBax KOH(EPEHIINN YYaCTHUKU IPOBENU Iepe-
TOBOPHI II0 IeJIOBOMY COTPYIHUUYECTBY, & TaK:Ke 03HAKOMUINCH
CO CTeHJOBBIMU AoKJagamu, npeacraBieHHbIMU OAO «Ilnact-
nonumep, PI'VII «HayuHo-ucciegoBaTeIbcKU (hM3NKO-XUMU-
yeckuit mactutyT uM. JI.J. Kapmosa», ®I'BYH UucturyT mnpo-
osiem xumuueckoit pusuxu PAH u gpyrumu.

3aBepIIamIUM 3TanoM KOH(MEPEHIIMU COCTOAJACH IIIHU-
POKad AWCKyCCHA II0 IIpoOJseMaM OTpaciau M 3aJavyaM XUMUU
droprosmMepoOB HA MOCJEAYIONINI IIEPUO.

IIpumeuanue k raase 10.

*1 PykoBoguTeIeM KOOPAMHAIIMOHHOTO COBETa KOHCOPIIUYMA fABJIAET-
ca akageMuk PAH BsuecmaB MuxaiinoBuu Bysuuk. ITo okonuanuio Towm-
CKOI'0 r'ocyJapcTBEHHOro yHHuBepcutera padoran B mHctutryrax AH CCCP.
C 1990 mo 1995 rog — nmupexrrtop Mucturyra xumuu [IBO PAH (Baazu-
BOCTOK), a 3areM — IIpencenarens XabapoBcKoro HaydHoro meHtpa JIBO
PAH. C 2005 roga riiaBHbBIN HAYYHBIN COTPYAHUK VHCTUTYTA METAIYPrun
u marepuaoBenenus uM. A.A.Baiikosa PAH u aupexrop VMIHHOBAIIMOHHO-
TexHoJsiornuyeckoro mneHTpa PAH «YepHorosioBka». SIBisgeTcss MHUIIMATOPOM
KOOIIepaIluy OTeYeCTBeHHOM (hTOPIOJNMEPHOI HayKH (OTpacjeBoil u axase-
MUYECKOIT) C IIPOMBINLIEHHOCTHIO U OM3HECOM.
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Pasmgexa 2.
COBPEMEHHOE COCTOSAHUE
POCCUHMCKOHN ®TOPIIOJUMEPHOM
OTPACJIN

T'masa 11.

POCCHMICKHE ITPON3BOJIUTEJHN
®TOPIIOJUMEPOB

Cay4yailHOCTh OTKPBITHSA HOJUTETPAPTOPITUICHA 1 O0HA-
PYsKeHIe HeOoXKUIaHHBIX CBOMCTB MaTepuaJja BO MHOTOM CBs3a-
HBI C TeM, YTO ()TOPIOJUMEPHI HE MMEIOT IIPUPOAHBIX aHaJIOTOB.
I9TO0 TUNWYHBIA AHTPONOTEHHBIM HPOAYKT. PDTOopmosimMepHas
XUMUSA, SIBJIAIOIAACA OCHOBOII IPOU3BOACTBA (PTOPIIOJINMEPOB,
Haubosiee passura B CIITA, rae BnepBhie ObLI CUHTE3WPOBAH TO-
aurerpadropatuier (1938 rog) u opraHM30BaHO €ro IIPOMBIIII-
JeHHOe HMPou3BoACTBO B Kommanuu DuPont. OgHako maio KTo
3HAET, YTO MEePBBLIM IIOJYYEHHBIM ¥ 3alaTeHTOBAHHBIM (PTOp-
OJIIMEePOM sABJAeTcs oTHIONb He [IT®I. B 1934 romy memeri-
kKasa komnanusa IG Farben samaTenToBaia MeTO[ IIPOM3BOACTBA
IIePBOTO B MHUpPE (PTOPIIOIHMEPA - IOJUTPUPTOPXIOPITUIEHA.

dropnosmMepbl OTHOCATCA K BBICOKOTEXHOJOTUYHBIM
MPOAYKTAM, WX IMIPOM3BOACTBO HaJlaKeHO, KaK IIPaBUJO, B
cTpaHax, 00JaJalolUX BBICOKUM HAYUYHO-TE€XHUYECKUM IIO-
rerrnuagom. Co3maHre TEXHOJOTMH M IPOU3BOACTBA (PTOPIIO-
JUMEPOB TpebyeT OoIIpeneIeHHOTO YPOBHA PAa3BUTUSI XUMUU TIO-
JIIMEPOB U XUMHUU (PTOpa, XUMUUECKON TEeXHOJOIHMHU B I[€JIOM,
XUMUYECKOT'O0 MAIlIMHOCTPOEHUS U IPYTUX CMEXKHBIX 00JIacTel.
Takoe coueTaHWe WMeeT MECTO HAJIEKO He BO BCeX CTpaHaX.
BBICOKOTEXHOJOTMYHBIN XapakTep (pTOPIOJIMMEPHON IIPOAYK-
UM BHIPAXKAETCA U B TOM, UTO €€ IIPOM3BOJACTBO T€CHO CBA3AHO
C HAYYHBIMHU KCCJIEIOBAHUSIMU, HAIleJeHHBIMU Ha IIOCTOSHHOE
COBEPIIIeHCTBOBAHIE TeXHOJIOrnu. IIpom3BOACTBO HYKIAeTCA
B HEIIPePHIBHOM MOHHUTOPHWHTE TeXHOJIOTMYECKUX ITPOIECCOB U
IIPOAYKTOB, a pa3paboTKa HOBBIX BBICOKOTEXHOJIOTMUYHBIX IIPO-
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IYKTOB TPeOyeT MOBBINIEHHBIX MAaTePUAJIbHO-TEXHUYECKUX 3a-
Tpar. HeBesnKo m KoJnyecTBO (hUPM-IPOM3BOAUTEIENl — WX B
Mupe He 0OoJiee IBYX HeCATKOB. Kak mpaBmyio, OCHOBHBIE ITPO-
U3BOAUTENN (PTOPIOIUMEDPOB MMEIOT COOCTBEHHBIE aHAIUTUYE-
CKUe U HccjieoBaTeJbCKUe CTPYKTYPhI, HO OHU TaKiKe COTPY-
HUYAIOT ¥ CO CTOPOHHMMY HAYYHBIMU OPraHU3AIUSAMU U By3a-
MU, 160 CJIOKHO B OJHON OPTaHU3AIINYU BECTU UCCJIEJOBAHUS 10
BCEMY CIIEKTPY OTMEUEHHBIX BOITPOCOB.

HecmoTpsa Ha «ceMUAeCATUNATUIIETHUN BO3pacT» (TOp-
TMOJTUMEPHON XMMUHU, OCTAETCA OOJIBIIIOE YMCJIO0 HEBBIACHEHHBIX
BOIIPOCOB, B YACTHOCTH, [0 CHUX IIOP HUAYT CIOPHI O KOJUUEe-
cTBe ()a30BBIX IIEPEXOJ0B B MOJUTETPAPTOPITUIIEHE U IPUPOIE
UX TIpoUCcXOoKAeHusA. [IpuumH TOMYy HECKOJIBKO, HO OCHOBHAA -
CJIO}KHOCTB CTPOeHUA U BapuabeJbHOCTbH CAMOOPTaHU3aIlUH CY-
TPaMOJIEKYJIAPHBIX CHUCTEM, K KOTOPBIM OTHOCATCS (DTOPIIOJIHU-
Mepbl. [[1a HUX XapakTepHa UYpe3BblUaiiHaA YyBCTBUTEJIHHOCTh
CTPOEHUSA ¥ CBOMCTB K TEXHOJOTHMU WX IIOJyYEHUsd, TeMIepa-
TYPHOU MPEeAbICTOPUN, BHEIITHUM BO3EeHCTBUAM, UTO BHI3BIBAET
He TOJIbKO CJOXKHOCTH CUHTE3a, HO U OTKPBLIBAET 3HAUUTEIbHbBIE
MePCIEeKTUBLI MHHOBAI[MOHHOTO IIPUMEHEeHUA (PTOPIIOJINMEPOB,
TIOCKOJIbKY Jaske cjiaboe BHEITHee BO3eHICTBUE TPUBOAUT K
KapAUHAJILHOMY M3MEHEHUIO UX CBOMCTB.

Cosercrkuii Coroas, koropomy CIITA B Konie 1940-x romos
OTKasaju B IPOJlajKe JUIEH3UN Ha MPOM3BOCTBO MoJaUTETpad-
TOPITUJIEHA, ObLT BLIHYIK/IEH PAa3BUBATh COOCTBEHHBIE MCCJIEO0-
BaHUA U, B pe3yJjbTaTe, TOOUJICSI 3HAUUTEJbHBIX YCIIEX0B B 3TOM
obsacTty, 0 ueM MBI HOAPOOHO paccKasajau B TEPBOM pasjiee
maunoii kuuru. B HIIO «Ilnactmonaumep», B I'ocymapcTBeHHOM
WHCTUTYTe IPUKJIaAHON XuMuu, B HayuHo-1ccie[oBaTeIbCKOM
dusuro-xummuyeckom mHCcTUTyTe M. JI.S.Kapnosa, B UncTu-
TyTe ¢usuueckoit xumuu PAH, WHCTHUTyTe sHEPreTUYECKUX
npobaem xumuueckoin pusuxku PAH, NMHcTUTyTEe 5J€MeHTOOD-
ragnueckux coeguuennii uM. A.H.Hecmeaunosa PAH, Nucru-
TyTe HedrexmMmmueckoro cuuresa uMm. A.B.TomumeBa PAH u
IPyrux ObLIM pas3paboTaHbI OTEeUeCTBEHHBIE (PTOPIIOJIMMEpPHBIE
TEeXHOJOTUH ITPOMBIIIIJIEHHOTO TPOM3BO/ICTBA, KOTOPhIE, KAaK 3TO
He IPUCKOPOHO, BIIOCJEICTBUM, OBLIMN IITUPOKO MCIIOJIb30BAHBI
I OpraHM3aluy ITPOU3BOJCTBA (proproauMepoB B Kurae.
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B macrosamiee Bpema B Poccum aBa OCHOBHBIX IIPOMBBO-
murenss @ropunoaumepoB - 000 «Tamollommmep Kwuporo-Ye-
nernk» (r. Kuposo-Yenenk) u OAO «Tamollonumep Ilepmb» (T.
ITepmb), o0BbeauHAeMble efuHLIM XoaguHaroMm YK OAO «Tamo-
ITonmumep». OAO «Tamollomumep» 3aHmMaeT 4-e MeCTO B MUpe
IO TIPOW3BOACTBY IMOJUTETPA(PTOPITUIEHA, HPU STOM TOJIS
OAO «T'amollonmumep» Ha mMupoBoM pbiHKe IIT®I cocraBiser
0K0J0 9% . CoBMeCTHBIT 00 beM ITPOU3BOICTBA (PTOPIOINMEPOB
B XOJIAUHIE€ COCTABJISIET OKOJIO 15 THIC. TOHH B T'OJ.

Prirok ¢ropomsacra B Poccuu KpaiiHe HeBesuK. B coBer-
ckoe Bpema 99% mnpoaykiuu 3aBogoB «I'amoren» u KUYXK yxo-
IWJI0 B OTE€YECTBEHHYI0 OOOPOHHYIO IIPOMBINIIEHHOCTb, aBUa- U
pakeroctpoenue. Ceronasa He 6osee 10% NPOAYKIINY U U3TETUI
9THX 3aBOJOB BocTpeboBaHo B Poccum. Me:xay Tem, 6e3 ¢pTOpoO-
IJacTa HEBO3MOKHO Pa3BMBATh HU XHMUUYECKYIO, HU OOOPOH-
HYIO IPOMBIIIIJIEHHOCTH, HU MAIlTMHOCTpoeHne. IIpoMbIIiiIeHHbIe
moitrtaocT OAO «TamollosuMep» MO3BOJSAIOT IIOJHOCTBIO 00e-
ceunTh mToTpebHOCTH Poccuu BoO (DTOPIIOIMMEPHOM MTPOAYKITUH.
Kpome Toro ¢upma sKCIOPTUPYET CBOIO IIPOAYKIIMIO OoJjiee, ueM
B 30 ctpan mupa. KoMImaHusa TaK:Ke HPOUSBOAUT XJIOPUCTHINA
rambruit (50 % poccuiicKOro PBIHKA), COJMAHYIO KHUCJIOTY, €I-
KUl HaTp, pasHOOOpasHbIe MPOAYKTHI XuMuu Gropa. AccopTu-
MeHT (DTOPIIPOAYKTOB M UBJEJINI JOCTATOUHO MINPOKUNA, OJHAKO
yCTyIlaeT OCHOBHBIM 3apYOEKHBIM IIPOU3BOIUTEIIM.

CiiegyeT OTMETUTDH, YTO TEXHOJOTHUYECKHE IIPOIECCHI, pe-
aIu30BaHHBIE Ha BBHINNIEYKA3aHHBLIX IPENIPUATUAX, B 3HAUU-
TEeJIbHOU Mepe mcuepnai CBOM MHHOBAIIMOHHBIE pecypchl. Ha-
3pejsia HeOOXOAUMOCTh MX YCOBEPIIIEHCTBOBAHUS C II€JbI0O CHHU-
JKeHUA ce0eCTOMMOCTH, YHEPTO- U pecypcocOepeskeHn s, PacIIu-
peHus acCoOpTHUMEHTa IIPOM3BOAUMBIX IIPOAYKTOB W U3IEJIUIL.
9tu 3amauu B HacTosinee BpeMms peanusyerca OAO «Tamollo-
aumep». CTpaTeruss pasBUTHS XOJIUHTA OCHOBAaHa Ha CO3[a-
HUY BBICOKO Map:KUHAJbHBIX IIPOAYKTOB IJIyOOKOTO Iiepenesa
Ha Tepputopuu Poccuu, m oHa AemMoHCTpupPyeT shGheKTUBHbIE
pesyabratel. Tax B 2011 r. umcrasa npuObLIbL KOMIIAHUU CO-
craBuaa 1,8 miapn. py0., BEIPyYKa OT peaju3aliuy IPOAYKIIUHI
- 10,8 mapn. pyo.
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K mambosee mepCcreKTUBHBIM WHBECTUIIMOHHBIM IIPOTPAM-
maMm OAO «Tamollonumep» oTHOcsaTcA Groprayuyku. [lepBbiii
9TaIll MHBECTUIIMOHHOTO NIpOeKTa, 3aBepiieHHblili B 2011 romy
(bupwma Bioxkmia 200 maH. Py6.) MO3BOJIMI 38 KOPOTKUM CPOK
YBEJIUYUTH MOIITHOCTH II0 IIPOMBBOJACTBY HOBBIX BUAOB (PTOD-
KayuyKoB. IIpOEKT OCYIIeCTBISETCS COBMECTHO C HEeMEeIlKOH
KoMIauueli-mapTaepoM «Lanxess AG» — MHUPOBBIM JHUAEPOM
110 TPOM3BOJCTBY Kay4dyKOB.

B 2013 rogy OAO «T'anollosmmep» mycKaeT IIepPBYIO Oue-
penb pearnsyeMoro MHBECTUITMOHHOIO MIPoeKTa « XJopodopm», B
KOTOPBIN ysKe BIoKeHO Oosiee 1,5 mupa. py0. I[aHHBIN IIPOEKT
TIO3BOJIUT YBEJIUUYUTH IIPOM3BOJCTBEHHBIE MOIITHOCTA KOMIIAHUU
Ha 25% u 3auars 40% poccuiickoro pelHKa XJopMeTaHoB. Heob-
XOIUMO OTMETHUTbh, UTO XJOPOMOPM ABJISIETCS OCHOBHBIM CHIPHEM
IIPY IIPOM3BOJICTBE XJIaJ0OHA-22 U WCIIOJb3YyeTCA B JAJIbHEHNIIEM B
mpousBozacTBe (hropmosumepoB. OAO «T"asmollomumep» Haparm-
BaeT 00'beMbI XJaJ0Ha-22, YaCTh KOTOPOIr'o UAET Ha IIPOU3BOACTBO
BCIIEHEHHOTO MOJIMCTUPOJIA — COBPEMEHHOI'O YTeILIUTEIHHOTO Ma-
TepruaJsia. J{aHHBIA MPOAYKT 3a MOCJEIHUI IO IIPHoOpes 00Jib-
IITyIO TIOMYJIAPHOCTh B CTPOUTEIBHOM OTPAaCIaU M, B OCOOEHHOCTH,
B JKKX. IIpuMeHeHIe ero akTyaJIbHO B CBA3U C T'OCY/JaPCTBEHHBI-
MU MIPOrpaMMaMU MO0 PEKOHCTPYKIIMUA W CTPOUTEILCTBY KOMMY-
HAJILHOTO ¥ »KMJIMIITHOTO X03siicTBa Poccu.
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T'nasa 12.
OTEYECTBEHHBLBIE ®TOPIIOJIUMEPHBIE
INPOAYKTbI

B MupoBOM NIpPOM3BOJCTBE U IIOTPEOJEHUN KOHCTPYKIIH-
OHHBIX MATEPUAaJIOB [OJIS IJIACTMACC ¥ Kay4YyKOB IIPOAOJIKAET
yBeqnuuBaTheA. 1I0 CBOMM TeXHMYECKUM XapaKTepPUCTHUKAM
(TpPOYHOCTh, KOPPO3MOHHAS CTOWKOCTH, JIETKOCTH ¥ JApP.) OHU
B IEPBYIO OUepeab YCIEIIHO KOHKYPHUPYIOT C MeTaJIJIOM U CTe-
KJIOM B IIPOM3BOJCTBE aBTOMOOMJIEH, ITPEIMETOB OBITOBOTO IIO-
TpebJieHNusI, B SJ€KTPOHHOM U 3JIEKTPOTEXHUUYECKOM ITPOMBIIII-
JeHHOCTU. PTOPHOSIMMEDPHI 3aHUMAIOT CPeIU HUX 0C000e MecTo.

1. ITomuTeTpadTOPITUIECH U COMOTUMEPHI

W3 dropcomepKaIux MOJTUMEPOB HAWOOJIbIIIEE TEXHUYE-
CKoe 3HaueHUWe mMeeT moaurterpadropsatuaer. OH IPeaCTaBIIs-
eT co0O0li JIerKO KOMKYIOIIUIICSA BOJIOKHUCTBINA ITOPOIIIOK GeJio-
ro 1BeTa. MaTepuas ¢ JOCTATOUYHO BHLICOKMMU MEXaHUUECKUMU
cBoiictBamMu. IITPI MoKeT IPUMEHATHCA IIPU TeMIlepaType
or - 269 10 +260°C 1 KpaTKOBpPEeMEHHO IPHU TeMIepaTypax g0
400°C. Ilpu marpesanuu Brwiie 327°C ¢ropomaacr-4 mpespa-
1aeTcsd B MMPO3PAYHBIN T'esib, U 9Ta TeMIIepaTypa, CUNTAETCS
TEeMIIEPATyPOH €ro IJIaBJIEHUA, IIPU 9TOM IIOJUMED He Iepexo-
IUT B BA3KO-TeKyuee COCTOSHME BIJIOTH IO TeMIlepaTyphbl pas-
noxkenus (+415°C).

CaMble arpecCuBHBIE XWMHUYECKHE BelecTBa (KHUCJO-
THI, II[eJIOYM, OKUCJIUTENN, PACTBOPUTEJIN) HEe OKA3LIBAIOT HA
[IT®O HuKaKOro Bo3eCTBUA Ja’sKe IIPU BBICOKOIW TeMIlepary-
pe. IIT®ID pearupyer Ha pacILiaBbl IMEJOYHBIX METAJJIOB, UX
pacTBOpPHI B aMMUaKe, TPeX(OTOPUCTHIN XJIOP U dJIeMeHTapPHBIHI
¢Top IpU BBICOKUX TEMIIEpATypax.

IIT®O mnepepabaTbiBaeTcd B OCHOBHOM  XOJIOZHBIM
IIPECCOBAHMEM C IIOCJEAVIOIIMM CIIEKaHWEeM IIPU TeMIepary-
pe Gosee 360° C. Paszimuaror Tpu cmocoba IOJUMEPU3AINU
(comosmmMmepusanum): MmojamMepusanuio B wMacce (0JI0Ke)
MOHOMEpA, COIOJMMEePU3aIui0 MOHOMEepa B OMYJLCUU U
COIIOIMMEPUSBAIIUIO B CYCIIEH3UU.
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IIpomecc mPOMBBOACTBA METOAOM IIOJUMEPU3AIUU B
Macce BKJIOUAET CJAEeAYIOIINE OCHOBHBIE CTAIWU: IIOATOTOBKA
CHIDbSA M PEareHTOB; IOJMMepHu3alnusa B KacKajlle PeaKkTOpOB;
yZajleHUe HEIPOPearupoBaBIINX MOHOMEPOB M PACTBOPUTEJIA;
IEPBUYHOE TpPaHYJUPOBaHME U KOMIAyHAUWPOBaHUE (B
ciaydyae HeoOXOIMMOCTH); VIAKOBKAa U CKJAAUpPOBaHUE
TOTOBBIX IPOAYKTOB. BOAHO-sMyJIbCHOHHAA IIOJUMEPU3AIUA
IIPOBOJAUTCA B BOJHOM cpefe IOJ IaBJeHWEM B IIPUCYTCTBUU
WHUIIaTOpa u aMyJabraTopa. ITomurerpadTOpaTHIEH
MOJIyYatoT METOAOM IIOJUMEepU3aIuu TeTpadTopsTHIeHa B CY-
CIeH3UU UJU B DMYJbCUU, a AJS IPOU3BOACTBA COIIOJHMEPOB
¢ JapyrumMum MoHOMepaMu (TPUGTOPXJIOPITUIEH, OSTUJEH,
rexkcadTOpIpONUIeH, BUHUIUAEHOTOPUL) UCIIOJIb3YeTCs
pasInyHbBIe METOABI COMOJIUMEPU3AIIUH.

ITonmumepusanua dropomaacra-4 mpoBogurcss npu 70-
80°C u gassenuu 4,0-10,0 MIIa. ITosyueHHYIO B pesyjabTare
CYCIIEH3UI0 [erasupyiorT, QUIBTPYIOT, IPOAYKT CyIIaT u
ynaxkoBbiBaoT. CyCIIeH3MOHHBIM MeTOJ IIPOW3BOACTBA —
TIOJIYHeIIPePhIBHBIN IIporecc. OH xXapaKTepusyeTcs HaJIudueM
IOMOJHUTENbHBIX  TEeXHOJOTMYEeCKHX  craauii  (cosmanue
PeaxkIMOHHONi CHUCTEeMbl, BBIJeJeHNE IIOJYUYeHHOTO II0JmMepa)
U IePUOAMUYECKMM UCIOJb30BaHMEM O0OpyZOBAHUA  Ha
cTaauy moJauMepusanuu. MOTOPIPOU3BOAHBIE CYCIEHAUPYIOT
B pacTBOpUTeJie, WUCIOJb3ysS CTAOUIN3aTOPHI OMYJILCHUN;
WHUIINATOD MOJUMEPU3AINY PACTBOPAIOT B KAIlJIIAX MOHOMEDA,
r[le U IPOUCXOAUT IIOJUMepusaIus. B pesyabrare o0pasyoTcs
KPYIIHBbIE TPAaHYJBLI B CYCIIEH3UU IOJMMEepPa B BOJeE.

CBoiicTBa MMOJyYaeMbIX COIIOJMMEPOB OIPEeAeNA0TCA MX
CTPOEHUEM Ha TPeX YPOBHIX:

- Ha MOJIEKYJSIPHOM yPOBHE: COCTABOM COIIOJIMMEPAa; pe-
TYJSPHOCTHIO CTPOoeHUs (II0CIe0BATEJIbHOCTHIO UepelOBaHUS
3BeHbEB MOHOMEPOB - oOOpasoBamme OJIOKOB); PAa3BETBJIEHHO-
CTBIO COIOJUMEPA; MOJIEKYJISPHO-MaCCOBBIM paclpeieeHueM
(MMP) u cpenHeit MOJIEKYJISIPHON MaccoO;

- Ha HaJMOJIEKYJISIPHOM YPOBHE — YIIOPAZOUEHHOUN CTPYK-
Typoii mosmMepa (Hajuuue KPUCTALINUYECKUX objacTei, co-
BEPIIIEHCTBO KPUCTALINUYECKON CTPYKTYPHI A IIJIaBKUX IIO-
JIIMEPOB), MUKPO- U MaKpo-rejei Ajas GTOPKAyIYKOB;

- Ha MaKpPOypoBHe — TI'paHyJIOMeTpUUYeCKOe pacirpemese-
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HIe YaCTHI] IIOPOIIKA, HAJUYNE IOCTOPOHHUX BKJIIOUEHUH.

MosekyasapHbIe U HAAMOJIEKYJIAPHBIE CTPYKTYPBI (Pop-
MUPYIOTCSA HaA CTaAuU IIoJuMepusaluu. I'pamyioMeTpuuecKoe
pacupefiejieHUe YaCcTUI[ HOPOIIKOB — IIPU KOATyJAIUU W IIO-
mose. Ha cramgum rpaHyaupoBaHUs IOJUMED IIPEBPAIlaeTcsa B
CBINYUYUN 3€PHUCTHIN MPOIYKT, COCTOAIINN U3 OSHOPOAHBIX TIO
pasmepy uacTtuii. K OCHOBHBIM IpeuMyIleCTBAM TPaHYJIHPO-
BaHHBIX MaTEepPHUAJIOB OTHOCATCA: IIOBBIIIEHUE ITPOUSBOJUTENb-
HOCTHU IIPOIIECCOB IepepaboTKU B peadyJibTaTe IPUMEHEHUS Ma-
TEePUAaJIOB ¢ OOJIBINE! IIJIOTHOCTHIO; YIIPOIeHNe JO3UPOBKM Ma-
Tepuajia, IIOBLIIIeHNEe KauecTBa U CTAOMJIBLHOCTH TOKasaTeseit
FOTOBO¥ IPOAYKIIUU, COXPAaHEHVE MaTepuajaM{ ChIIYYeCTH B
YCIOBUAX [JINTEJIbHOTO XPaHEHUA, YJIYUIIeHHEe CIOCOOHOCTH
MaTepuajia Tedb, OTCYTCTBUE 3aIbIIEHHOCTHU MIPOAYKTA U3 IPO-
M3BOJCTBEHHBIX ITOMEIIeHUH.

Ceronusa, tepmuH «@PropomacTel» (MMEHHO TaKoOe OBLIO
maro B CCCP TexHHYeCKoe Ha3BaHUe (PTOPCOAEPIKAIIINM IIJIACT-
MaccaM) BKJIIOUAeT IieJioe ceMeicTBO moanMepoB. Pazpaborano
cBoire 30 BUIOB (PTOPIOIMMEPOB, BKJIHYAKINUX OKoJyio 150
MapoK JJIA CaMbIX Pa3HBIX cdep nmpuMeHeHuA. [Io xmMuyecko-
MY CTPOEHUIO (PTOPOILIACTHI AEJIATCA HA JBE OCHOBHBIE I'DYIIIIHI:

-JaCTUYHO (DTOPUPOBAHHBIE ITOJUMEPHI;

-II0JIHOCTBHIO (PTOPUPOBAHHBIE TTOJUMEPHI.

Pan gactuuHO (PTOPUMPOBAHHBIX IIOJUMEPOB BKJIOYAET:
nonuBuHUInAeHGTOPU (IIBIIP); comonumep TeTpadTOpaTHIE-
Ha ¢ sTmwiaeHoM (ITDI), monurpudropxaopatmier (IITDXI);
comoauMep TPUPTOPXJIOPITUIEHA C€ BUHHUINAEH(GTOPUIOM
(IITHPXO-BADP) u npyrue.

IIT®XO monyuyaloT B CYCIIeH3WH UJIU sMyJbcuu. IIpo-
IYKT BBITTyCKAeTCsA B BUE IIOPOINKA U BOJAHBIX CYCIIEH3WI.
IIBA® - monyuyaroT B CyCIEeH3UU U B Macce.

IATDI - sT0 mMOTMMEP C HE3HAUHTEJILHOI CIIOCOOHOCTBHIO
K kpucramiaudanuu. Ogaaxko, TP npucyinu crenuduiecKue
CBOMCTBA KPHUCTAJIHYECKHX mogumMepoB. CremeHb KpucTaJ-
auyHocTu udnenunii us TP B MeHbIIIEH CTeIleHU, YeM y JIpPY-
rUX IIOJINMEPOB, BIMAET Ha MexaHWdyecKue cBoiicrBa. ITDI
001a71aeT BBICOKMMH JUAJIEKTPUUECKUMHU M MEXaHUUYECKUMU
CBOMCTBAMHU, OTCYTCTBUEM XJAaZOTEKYUeCT!, He3HAUUTEIbHOM

- 80 -



OmeuecmeeHHbLe (PMOPNOLUMEDHbLE NPOJYKNLbL

3aBUCUMOCTBHI0O MEXaHWUYECKUX CBOICTB OT TeMIlepaTypbl. Ma-
TepuaJl He CTapeeT IPU JJINTEJILHOM CBETOBOM U aTMOC(hepHOM
BozzaeiicTeun. Msgenns, moasepruyreie Temaosomy (mo +200°C)
Y CBETOBOMY BO3JIEMCTBUIO B TeUeHMHE THICSAY YACOB IIPaKTHUUe-
CKU He U3MEHSIOT MeXaHUUYEeCKUX CBOMCTB. BhICOKOe yIesbHOe
00'beMHOE dJIeKTpuUecKoe conporuBiaeHue TP coxpausaeT Ko
120-130°C. Oun ob6sazaeT CTOMKOCTBIO K PASUAIIMOHHOMY M3JY-
YEeHMIO, TEILIOCTONKoCThI0 (1o 225°C), xumcroiikocThio. ITDI
CTOEK K OeWCTBUI0 KUIIAMNINX KOHIIEHTPUPOBAHHBLIX CEPHOMH,
a30THOM M COJIAHOI KUCJOT, TIJIaBUKOBOI KHUCJIOTHI, 45% -HOTO
pacTBOpa eJKOro HaTpa M OOJIBIIIMHCTBA M3BECTHBIX PACTBOPU-
renen. Ilpu meficTBuu sTUX cpel (PUBUKO-MEXaHUUYECKUE CBOM-
CTBa U3MEHAIOTCS He3HAUYUTEJIbHO.

Kpome monmureTpadTopaTHIeHA B PALY HamboJaee pacipo-
CTPaHEHHBIX ITOJIHOCTBHIO (PTOPUMPOBAHHBIX ITOJIMMEPOB OTHOCATCA
comosimMep TeTpadropaTuiieHa ¢ nepdTop (ATKUIBUHUIOBLIMU)
spupamu (TPI-IIP(AB)Idp) uau IIDPA, comosumep TeTpadTo-
patunena c¢ mnoaudrTopMmeruaBuHMISTHIeHOM (M®PA), comoam-
Mep TerpadropsTuieHa ¢ rekcadgpropuponuiaeaom (PIII).

TepMuueckue, OINTUUYECKHE, MeXaHUYECKHe CBOICTBA
[IPA um xuMmcToMKocTh aHajgoruuHbl IITPI, a mpu BBICOKUX
TeMmIepaTypax MO0 PaguallMOHHON CTOMKOCTH OH IIPEBOCXOIUT
[ITPI, mpakTUyecKM He YCTyIaeT eMy MO0 AUIJIEKTPUUYECKUM
CBOMCTBAM U IO AHAIla30HYy paboumx Temieparyp. B oTiamune
IITPS ou obsamaeT 3J1aCTUYHOCTHIO, CTOMKOCTHIO K MHOTOKPAT-
HBIM IIeperubdam, IOBLIIIIEHHON aAre3neil K pasjIndHbIM cyOcTpa-
TaM, y HeTro OTCYTCTBYeT XJIaJ0TeKydyecThb. I JilaBHAA 0COOEHHOCTD
- MaTepuaJ crnocobeH mepepabaThIBATHCS M3 pacIljiaBa.

M®A ob6samaeT HOBBIIIIEHHON XMMUYECKON CTOMKOCTBIO.
M®A 1mo gusaeKTpUUECKUM CBOMCTBAM U IIO0 AHAIa30Hy pado-
yux Temneparyp anajoruueHn [IPA. Temneparypa niaBieHusd,
OJHAKO, BhIIlle TeMiepaTrypsl IIDA.

®DII1 Mo XUMCTOUKOCTH IIPAKTHUYECKU HE OTJIMYAETCA OT
IIT®Y. Ob6samas HECKOJbBKO MEHBIIE TePMOCTOMKOCTBIO (pa-
6ounii mHTEpBaa Temieparyp ot -196°C mo +200°C) ®ISII Go-
Jiee TeXHOJIOTUYEH B IlepepaboTKe, AUAJIEKTPUUYECKHEe CBOMCTBA
®DIII 6ausku cpoiicrBam IITPI, Ho y DPIII Gosablile TaHTeHC
yrjia [UusJeKTPUUYEeCKUX MOTEPh IIPU BBICOKUX YACTOTAX.
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2., dropupoBaHHbIe MapagUHBI

®dropupoBaHHbIe TTapaGUHBl ABJIAIOTCA aHAJIOTOM YTJIEBO-
IOPOMHBIX TMapa)UHOB C YaCTUUYHBIM WUJIM TOJHBIM 3aMeIeHueM
Bozmopoza Ha @rop. OHM 00pPasyoT caMOCTOATEIbHBIA KJacc Ma-
TepUaJIOB, HAXOAAIIUN CBOE CHeIuaIbHOe TpuMeHeHre. Propra-
paduHBI cOPMUPOBAHBI U3 KOPOTKUX (DTOPYTIEPOAHBIX IETIOUEK
U MMeIOT CyIIpaMoOJIeKyJIAPDHOEe CTPOEHMEe, CYII[eCTBEHHO OTJINYa-
1o11teecs oT GropnoauMepoB. Kak ciencTBue, 9TO MPOABIAETCA B
OTJINUMU WX CBOMCTB. B WacTHOCTH, OHU MMEIOT GOJIBIIYIO ILIa-
CTUYHOCTB, 0OJiee BBICOKYIO TEKYUYECTh PACILIaBa; B CUJIY CJIOU-
CTOCTU CTPYKTYPHI - JIETKO HAHOCATCSA HA PA3JIUYHBIE ITOBEPXHO-
CTH, B COCTaBe OJIUTOMEPOB 3HAUUTEIbHAS J0JIA KOHIEBBIX TPUD-
TOPMEeTUIbHBIX Tpynn. OHu shGEeKTUBHLI IPU CO3TAHUU IIPO-
TeKTOPHBIX, TUAPOGOOHBIX U TPUOOJOTUUECKUX ITOKPBITUII Ha
MaTepuaabl U usgeaus. MspecTHo mpuMeHeHue GroprapaduHOB
B KauecTBe COBPEMEHHBIX JILIXKHBIX CMa30K. B HacTosIee BpeMs
CYIIIECTBYET IPOMBIIILIIEHHOE ITPOU3BOICTBO TOBAPHBIX (hTopIapa-
¢unoB B 000 «T'anollosumep Kuposo-Hemernk».

®dropnapaduHBI OTHOCATCA K HUBKOMOJEKYJIAPHBIM
(GTOPYrIepOAHBIM CHCTEMAM C YHCJIOM aTOMOB yrJiepojia B He-
CKOJIBKO JIeCSTKOB, MOTYT PACTBOPATHCA B CBEPXKPUTUUYECKOM
IUOKCHUJE YIJIepota M IPUMEHATHCA IJIA MOJYyUYeHUA HAaHOPas-
MEPHBIX TOKPBITUI. [Ipu 5TOM OHM PACTBOPSAIOTCA IMTOJHOCTHIO
B oTJinume OT mopoiinka Mmapku «®@OPYM», B KOTOpOM pacTBO-
pAeTcA JIUITb HU3KOMOJIEKYJISApPHAA (hpakiusd, YTO JAeT ompe-
JleJIeHHBbIe TeXHOJIOTUUYECKNE ITPENMYIIeCTBa.

HecmoTpsa Ha Gosiee mpocToe CTPOEHUE IO CPABHEHUIO CO
droprosimmMepamMu, peasTn30BaHHOE IPAKTUUECKOEe IIPUMEeHEeHNE
U WCCJIeJOBAaHUE CTPOeHus (ropmapad@mrHOB HAXONATCS JIUIID
Ha HayYaJbHOU CTaIuU.

TexHoJOrUA MONyUeHUA (PTOPIapa()HOB COCTOUT BO (PTO-
PUPOBaHUYM Ta3000pa3HBIX MPOAYKTOB IIHUPOJU3A YTJIEBOAOPOI-
HBIX mapaduHOB. B KauecTBe ()TOPUPYIOIIET0 areHTa WCIIOJIb-
gyercsa Tpudropus Kobanbra. Peaxkmusa nposoautcsa npu 350°C:

CH, , + (4n+4)CoF, » C.F, , + (2n+2)HF + (4n+4)CoF,

.82 .-



OmeuecmeeHHbLe (PMOPNOLUMEDHbLE NPOJYKNLbL

IIpoaykT peaxkmuu proprpoBanus Harpesaercs g0 100°C
IS BBIBOZA OCHOBHOI'O KOJIMUEeCTBa (PTOPHMCTOTO BOAOPOIA, a
OCTATKM OTMBIBAIOTCA PACTBOPOM THAPOKCHUAA HATpusa. B am-
mapare ¢ MeIIaJKOI ChIPell OTMBIBAIOT PACTBOPUTEISIMU OT HeE
IIOJTHOCTHIO (PTOPUPOBAHHBIX IPUMECEH.

MukpockonnuyecKkre n300pakeHus UCXOMHOTO YIJIeBOIO-
ponHOTO mapaduHa IPeACTAaBIAIT PABHOMEPHBIA BOCKOOOpAas3-
HBIM MaccuB 0e3 BHIpasKeHHBLIX oOpasoBaHUii. B Toixe BpeMsa
B IIPOTOPUPOBAHHBIX HapaduHaX 00HAPYIKUBAIOTCSA AOIIOJIHU-
TeJbHbIEe 00pa30BaHUs, HAIIOMUHAOIINE T0 MOP(OJOTUH IIjIe-
ceHb Uau 0oJjiee CTPYKTYPHUPOBAaHHBIE 00pPa30BaHUSA U3 CJIOEB
TOJIIUHON 10 1 MEM 1 miomanbio mopagka 800 mxm? (Puc.1).

Puc. 1. dnekmpoHHO-MUKPOCKONUYECKOe U300DANCeHUe
@mopnapagpunos maporx ITI1Y-120 (a) u I111Y-180(6)

HMsmepeHHOe coaepsKaHMWe 3JIeMEHTOB yrjepona u (To-
pa He COOTBETCTBYET COOTHOIIEHHWI0 1:2, BLITEKAIOIEeMy U3
(QopMyJabl BJIeMEeHTapHOTO 3BeHa BO (pTOPUPOBAHHBIX IIOJIMO-
aepunax — CF,. OTKJIoHeHHE MOXKeT ObITh CBA3AHO C PALOM
NPpUYNH, HO HanboJiee BEePOATHO — HEIOJHOe (pTopupoBaHUe
YTJIeBOOPOZOB, UTO oObecleurBaeT BaHUKEHHOe 3HAUYEHUIO
comep:kanusa (propa B oOpasiax.

PenTrenoBckue IUMPAKIIMOHHBIE WCCJIEIOBAHUS IIOKAa-
3aJi, 4YTO ¥ ()TOPUPOBAHHBIX Hapa(GuHOB IIOMHUMO ITMKOB IIPU
MAaJbIX 3HAUEHUAX YTJIOB, XapaKTEePHBIX AJSA yTJIeBOJOPOIHBIX
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napaduHOB, HAOJOmAeTCA Y3KWI MUK HpU 3HaueHnn yriua 18°
¥ [Ba IMUPOKUX rajio B obmactu yriaos 30-50° u 70-80°. Ortu
pedaeKkchl xapakTepHbI s peHTreHorpamMm IIT®I, omHako
IPU MHOM COOTHOIIEHWW WHTEHCUBHOCTEN KPUCTAJINYECKUX
pedexcos u rammo. Hannume nupdysHbix pe)ieKCOB CBI3aHO
C YaCTUYHO Pa3yIOPANOUEHHBIMU Me30(ha3HbBIMU CTPYKTypPaMu
¢TopmosmMepoB, 00pa30BaHHBIMU M3 (PTOPYIJIEPOAHBIX Qpar-
MeHTOB. CynsA MO MHTEHCUBHOCTY KPUCTANINYECKUX pedekK-
COB, JTOJISI COOTBETCTBYIOIEN MM (ha3hbl MaJia.

W3 naHHbIX MUKPOCKOIMYECKUX W PEHTTeHOBCKUX AU(pPaK-
IIMOHHBIX MCCJEIOBAHUN CJIEIyeT, YTO ITPOMBIIILIeHHBIE Tapadu-
HBI BKJIIOUAIOT B CBOIM COCTAB HEYIIOPAJOUYEHHBIE M KPUCTAJLIINYe-
cKre (aspl XxapaKTepHbIE AJA (TOPOILIACTOB. JTU BBIBOABI IIOJ-
TBepsKgaioT ganubie [[TA 1 rpaBUMeTPUUYECKUX WCCIEJOBAHUN, a
rak:xe K- ciekTpockomum.

Bosee ryboxkyoo mHGOPMAINIO 0 MOJEKYJIAPHOM CTpOe-
HUU (propnapa@rHOB MOMKHO IOJYYUTHh M3 AAHHBIX SAAEPHOTO
MarsuTHOTO pe3oHaHcA. J[OCTOMHCTBOM WCCJENYEeMBIX (GTOD-
IIOJIUMEPOB ABJIAETCSA HAJUUME TPeX YAOOHBIX AJsA Pe3oHaHca
agep: 'H, ¥C u °F, uTo yBeJmMumMBaeT BO3MOXKHOCTH METOIA.
MoXHO MCHOJIL30BATh METOJWUKMN BBICOKOTO pa3perieHus B
TBepaoM Tejie (Puc.2) u mMMpOKUX JIMHUKN, UYTO TaKKe pacIlu-
pser obmeM mosydaemonn wuH(popMamuu. Haauume coeKTpoB
sagep 'H cBumeTeIbCTBYET O HEIIOJIHOM (DTOPUPOBAHUYU MCCIIENY-
eMbIX (PropnapadmHOB, dTO K€ MOATBEPKAAET U MYJbTHUILIET-
HOoCTh cekTpa agep '3C. B cnextpe simep °F MmyabTHUIIeTHOCTD
orobpaxaer TOT (aKT, 9TO Kpome curHana anep dpropa CF, —
TPy HAOJIOMAIOTCS CUTHAJBI OT TpudTropMerunbHbix m CFH
— rpymi. VI3 cOOTHOINIeHUST MHTEHCUBHOCTE! SKCIePUMEHTAb-
HBIX KOMIIOHEHT CIIEKTPa MOYKHO OI€HUTH CPEIHIOK IJUHY
(GTOPUPOBAHHBIX MOJEKYJIAPHBIX IeTeli, GOPMUPYIOIIUX IIapa-
¢uH 1 cTenreHb PTOPUPOBAHUSA, B IPEAIOJIOMKEHNN CJIENYIOITEeNH
MOJEeJIN MOJIEKYJIAPHON IeInn:

CF, - CF, - CHF - CF, - CHF- CF, - CF, - CF,.
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Ecnu ucxoamTh M3 JKCIEPUMEHTAJIBHOTO COOTHOIIIEHUS
MHTEHCUBHOCTEH KOMIIOHEHT, IIOJYUeHHBIX s oopasma IIIIY-
120: I(CHF) : I(CF,) : I(CF,) = 1:5.2:1.4, TO, KaK IOKa3bI-
BAlOT OIEHKU, MOJIEKYJSIpHAsA IeNb OyIeT COCTOATH U3 IBYX
KoHeuHbIX CF,-rpynnm u BOCBMU 3BEHbEB BHYTDPUMOJIEKYJIAD-
HOIT 1emnu, u3 KoTopbix CHF — rpymnm Gymer B moJsiTopa pasa
mensbine, yem CF, — rpynm. Ilpu mepexome k obpasmy IIITY-
180 mabisromaeTcss M3MEHEHHE COOTHOIIEHUS WHTEHCUBHOCTEHR
KOMIOHEHT. SIBHO yMeHbIIIaeTcsad MHTEHCUBHOCTD JIMHUU, COOT-
sercrBylomei CF, — rpynmam (1:10:1.2), uro orob6paskaer npu-
MEPHO IBOMHOE yBeJIWYEHUWE PA3MEPOB I[EIIOUYEYHBIX MOJIEKYJI,
dopmupyoIux oopaser. VI3 COOTHOIIIEHUS ¢ UHTEHCUBHOCTHIO
curaaja or CHF — rpynm, npuMepHO B ABa pasa yBeJIMUYUBAET-
cA CTeleHb (PTOPUPOBAHUA ITOrO ImapaduHa, IO CPABHEHUIO C
o6pasmowm IIITY — 120.

WI-LIE, 1 30l =106 PIT130, 195 CF trem 17, oMM TeDT O

/ v '\ \
__‘,...-—-—'""/ WJN Nh,w.q"‘ﬁhl’ﬁ'\'ﬂ'.«’\"l“ﬂf L WM'I‘MW\?{M*

IEEE T T T T e T R LRI R T R I T T B T B

Puc. 2. CnexmpbL s10epH020 MAZHUMHO20 PE30HAHCA, CHAMbLE
npu epauwjenuu nod mazuveckum yeaom ‘H (a), 13C (6), 1°F (8),
cuamole 0asa obpasya ITI1Y-120 npu kKomHamHoill memnepamype.
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Kak mokasanm mnpuBeleHHBIE WCCJIeNOBaHUA, CTPOECHUE
(pTopnapa@muHOB pPa3JINUYHbIX MapOK CYIIIeCTBEHHO OTJIMYAETCH,
€CTEeCTBEHHO OTJIMYAIOTCA U UX CBOICTBA, CJIE€IOBATEJIBHO, Ba-
PBUPYS TEXHOJIOTHUECKUHA PEKUM, MOYKHO THOJYUYATh IIPOAVK-
TEI C TPEOYEeMBIMU XapPaKTePUCTUKAMIU.

3. XapaKTepuCTHKH BBINyCKaeMbIX B Poccuu ¢ropomaacros

W3 mosHOCTHIO (GPTOPUPOBAHHBIX IIOJMMEPOB HA CETrOj-
HAITHUN OeHb IepBoe MecTo 3aHuMaeT ¢ropomaact-4 T"OCT
10007. Beimyckaercs caenyooinux mapok: C - mis msroronJie-
HUSA W3AEeJUN BBICOKON HAMEKHOCTH B OTBETCTBEHHBIX Yy3JIaX
MAIITMH U MeXaHW3MOB, B TOM UYHCJe AJSA adPOKOCMUUYECKOH U
BOEHHOH TexXHUKM; Il - IJId M3rOTOBJIEHUS SJIEKTPOU3OJIAIM-
OHHOM u KOHAeHcaTOpHOU IieHOK; IIH - mas msroroBieHus
9JIeKTPOTeXHUUECKUX W APYTUX U3AEJNUI MOBBIIIIEeHHON HAJeX-
HOCTU, OJIEKTPOUBOJIAIMOHHBIX, ITOPUCTHIX, BaJbIIOBAHHBIX
IIJIeHOK W TPOKJAMOUYHOM JieHThbl; O - A M3TOTOBJIEHUS U3-
Ieauil obmiero HasHaueHus m kKommosunuii; A(TY6-05-1999)
- arJioMepupPOBaHHBIM, CBOOOMHOCHIIIYUUil (PTOPOILIACTOBBIMH
IIOPOIIIOK TpeJHa3HAYaeMbIl AJiA IIepepaboTKU B U3Ieusd Me-
TOJLOM aBTOMATHUYECKOT'0, M30CTATUYECKOT0, KOMIIPECCUOHHOTO
TIpeccoBaHMsA WU TOPITHEeBOi skcTpysum; TI'(CTII044-45-93)
- TepMOOOpPaOOTaHHBINM, TPAaHYJIUPOBAHHBIN (PTOPOILIACT, TOJY-
yeHHBIN U3 P-4 myTeM ero TepmMooOpaboTKM u pasmotia. llaH-
Has MapkKa (pTopoIlIacTa MCIOJb3yeTCs s MmepepaboTKH Me-
TOJOM TJAYHKEPHON SKCTPY3UM JA HOJYyUYEHHUs CTep:KHel u
BTYJIOK TOYHOT'O pa3mMepa.

dropommact-4M(P-4M) Tak:Ke ABISETCA MPOAYKTOM IIO-
JUMepU3anuu TerTpadTopsTUieHa C BBeleHUWEeM He0O0JIbIIIOTO
KoJsimuecTBa Momuduraropa. @-4M mmeeT Te jKe CBOIICTBA, UTO
u ®-4, HO HAPSALY C 5TUM OH oOJsajgaeT 6Gojiee BBICOKOI ITPOU-
HOCTBIO, MEHBINIEeHl MOPUCTOCTHIO, BBICOKON YCTOWYMBOCTBIO K
u3ruby (3HaKomepeMeHHbIM HarpyskKam).

dropomnact-41(P-40) I'OCT 14906 saBasercs OPOAYK-
TOM TOJUMEPU3aluy TeTpaTopITUIeHa, IIPEeICTaBIIeT CO-
601 TOHKOAMCIEPCHYO0 MOANMGUKAIINIO MOAnuTeTpaGTOPITHIeHA
C MEHBIIIUM MOJIEKYJISAPHLIM BecoMm, uem @-4. IIpaxTuuecku
cBoiictBa @-4]1 n dpropomnacra-4 ommHaKoBBI. PToporacT-4]11
B oTsinume oT P-4 jerxo mepepabaTbiBaeTcsa dKCTPy3Ueii.
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910 mo3BoJisgeT u3roraBamBaTh us P-4]1 usmeaus, KOTo-
prle u3 @-4 MOJIyYNTh HEBO3MOYKHO. BhITycKaeTcsA CJIeqyIOMNX
mapok: Il - gma monmydyeHMsT TOHKOCTEHHON WM30JAIIUU TIPO-
BOJOB U KabOejell, T’MOKUX aBUAI[MOHHBIX IIIJIAHIOB, IIIJIAHTOB
I TPAHCIOPTUPOBAHUS arpPecCUBHBIX CPeJA IIOJ JaBJIEHUEM;
JI - mjia m3TOoTOBJIEHUA CHIPO¥W KaJIaHAPUPOBAHHOW JIEHTHI, YC-
MOJIb3yeMOM B KayeCTBe M30JISAIIUY IIPOBOJIOB U Kabeseil, (hob-
TUPOBAHHBIX MAaTepPHUAaJIOB [JIsI M3TOTOBJEHUS MEeYATHBIX CXEM,
MMJIAHTOB JJIA TOABOJA W OTBOJA OXJAMKAAIONIEH BOABI K BBICO-
KOBOJIBTHBIM OOMOTKaM I'€HepPaTOPOB, MUKPOIIOPUCTHIX (PUJIb-
TpoB M MeMOpaH; O - IJA M3TOTOBJEHUA TOHKOCTEHHBIX M30-
JSIMOHHBIX TPYOOK 9JeKTPUUYECKUX ITPOBOJHUKOB, (DACOHHBIX
npoduiel O MI0AANNUN SAKOPHBIX KaATYIIeK TeILJIOBO3HBIX
aJeKkTpoaBuUTaTenaeir u T.1m.; T - IJA M3TOTOBJIEHUS TOHKOCTEH-
HBIX TPYOOK, paboTalIMUX B arpeCCUBHBLIX Cpelax, HAaOPHBIX
TPYOOK AJIA TPAHCIOPTUPOBAHUA IIO] JaBJIEHNEM arpecCUBHBIX
KUIKOCTEM, /IS M3TOTOBJIEHUA MUKPOIIOPUCTHIX (DUIBTPOB; Y
- IJs M3TOTOBJIEHUS (PTOPOILIACTOBOrO YILIOTHUTEIHLHOI'O Ma-
repuaJia (1eHTel DYM), TpyO u crepskHein. [Ipumenenue P-4]]
IIO3BOJIAET CJejiaTh IPOW3BOACTBO M3AeNUil M3 mosuTeTpadTo-
paTuaeHa 6oJjiee TPOM3BOAUTEIHLHBIM U 9KOHOMUYHBIM, Y ILJIOT-
HUTeJbHbIe usfenaus usd P-4J[ npuMeHAIOTCA B IITUPOKOM JHa-
nasone temmeparyp (- 60°C go +150°C) u masienuit o 64 arm.

®ropommact-41IM (P-41IM) - mMoagmpuUIIMPOBAHHBINA TIO-
JIUTEeTPaAPTOPITUIEH, IMOJYUAEMBIN IIOJMMepU3anuein Terpad-
TOPATUJIEHA C BBeJEHMEM HeOOJIBIIIOT0 KOJIMYecTBa MOAU(DU-
KaTopa. Beegenue moguduKaTopa MO3BOJIAET IMOJYUYUTH ITOJIU-
Mep, KOTOPhIA B oryimune orT P-4][ moxxerT mepepabaTbIBaThCs
mpu 0ojiee BICOKUX Koa(dumuentax cxkatud (mo 2000:1), uro
IMO3BOJISAET MOBBICUTDH IIPOU3BOAUTEIHHOCTD IIPOIIECCOB IIepepa-
0OTKM M KauecTBO I'OTOBBIX W3MIEJIUNA.

Cycnensuu
B macrosamee Bpemsa OAO «Tamollonmmep» BBIITyCKAeT
cycmeHsunu (propomaacToB Ha ocHoBe GTopomaacta 4[: P-4]1,
D40y, P-411B, P-4[II. CycnmeH3uu NIPEeACTABIAIOT €000
B3Bech uactull noauterpadropstuiena (pasmepom 0,06-0,4
MKM) B BOJle, B KOTOPYIO AJSA CTAOUIM3AIIUU U YJIYUIIEHUS
cMaunBaHuA BBOAUTCA 6-12% 1IOBEPXHOCTHO-aKTHUBHBIX Be-
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mecTB (OT Macchl cyxoro mojmmepa). Ilo BHeIrHeMy BUAY 3TO
MOJIOUHBIE JKUIKOCTH OT 6eJoTO IO JKeJTOBATOTO IIBeTa, B KO-
TOPBIX JOIIyCKaeTcA o0pasoBaHUE O0CanKa, IJsd YCTPAHEHUA KO-
TOPOTO CYCIIEH3Us BCTPAXUBaeTcdA. IlepeMeInBaTh CyCIeH3UIO
MeXaHUYEeCKUMU MeIllaJKaMU Helb3s, TaK KaK 9TO MPUBOAUT K
HeoO0paTUMOIi KOoaryJasIlun.

Cycmensunu mpemHasHAUEHBLI [Js HOJYUYEHUS TepMO- U
XUMHUYECKUCTOUKNX ITPOTUBOHAJIUNAIONINX, AHTU(QPUKIIMOH-
HBIX ¥ AHTHUKOPPO3MOHHBIX IOKPBITHI, MPOIMUTOK IJA pas-
JIMYHBIX MAaTepuajioB, CBOOOAHBIX IIJIEHOK, 3MAaJIbIIPOBOJOB,
9JIACTUYHBIX €MKOCTel, (OJBbTUPOBAHHBIX AMIJIEKTPUKOB, PY-
KaBHBIX IIIJIAHTOB [JI TPAHCIOPTHUPOBKU arpecCUBHBIX KUJ-
KOCTel W APYruxX Wu3Aesnii, a TaKyKe OJA IIOJYyYeHHUsS CBOOOI-
HBIX TJIeHOK. OTimuaoTcsa OHU APYr OT ApPyra XapaKTepHBIM
coueTaHleM CBOMCTB, 00yCJIaBJIMBAIOIINX KOHKPETHLIE 00J1aCTH
npumeneHusa. W3 cycuensuit @-4]1, ®-4I1Y MoKHO moJIyyaThb
MOKPBLITUSA HA MeTajjlaX W APYrUX MarepualiaX, CIIOCOOHBIX
BRIZep:KaThL Harpesanue n0 370°C. 3Tu MOKPBITUS MOTYT IIPH-
MEHATbCA KaK aHTUPPUKIIMOHHBIE, aHTHUAAre3NOHHbIe, aHTU-
KOPPO3UOHHBIE (IJIA 3aIUTHI OT aTMOC(hEePHON KOppPO3mH, HO
He OT arpecCUBHBIX CPeJ), dJIEKTPOU30aAINOoHHbIe. [IOKPHIBATH
MOYKHO BCe MeTaJLIbI (CTajlb, HUKEJb, XPOM, KaJAMui, cepebpo,
AJIIOMUHWI), KpOMe MeIu WM MEIHBIX CIJIaBOB. IIOKpwITHE Ha-
HOCHUTCSI OKYHAHWEM, IyJIbBepusaliueil, MoJUBOM UJIU KUCTBHIO.
Toarmuua ero o0bIuHO He mpesbimraer 10—15 MKM, II03TOMY
YacTO HAHOCATCS MHOTOCJONWHBIE MOKPBITUSA C CYIIKON U cIe-
KaHueM Kamgaoro cjod. CyIlika IIPOMBBOAUTCA Ha BO3AyXe, B
TepMOCTaTe UM Mo MH(pPaKPaCHON JIaMIIOA IIPU TeMIlepaType
ue Boimre 100°C.

HOas moJydyeHUs CIJIONIHOTO, 0e37eeKTHOTO MOKPBITHUA
cjenyeT HaHECTHU, BHICYIIUTDL U CIEUYb ITOCJeJoBaTeJbHO m0 10
cjaoeB cycreHsuun obiei toamuuoM go 100 mkm. Bo MHOrmx
caydasax (aHTHAATE3WOHHBIE W AHTU(MPUKIITMOHHBIE TTOKPBITHS)
JOCTaTOYHO HAHECTU ABa-TPU cjod cyclieHsuu. Ilocie creka-
HUA TJIEHOUHOE MOKPBITHE MTPO3PayHOe WM MYTHOBATOE, POB-
Hoe, 0e3 TpeIuH, 6eJ0T0 UM CBETJI0-3KeJITOro IiBeTa. ANresns
cycnensuu ®@-4]1, ®-4]1Y K mMeTa/1y HEeBbICOKA (IpU 3aKaiKe
TMIOKPBITUSA afresus HUMKE, YeM MeAJeHHO OXJIa:KIeHHOTO IIOo-
KDBITHUSA); OHA MOJKET OBbITh 3HAUUTEJHHO IOBBLIIIIEHA BBEJEHU-
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eM cIeluaJbHBIX 700aBoK. I[Ipu HaHeceHuu Ha adoMunuii K 90
Bec. 4. 60% -moit cycnensuu mobasiasercsa 10 Bec. 4. XpOMOBO
KucaoTel 1 100 Bec. U BOAbBI, IPU 9TOM aAre3us YBEJIMUNBAETCA
mpumepHO B 6 pas, a ecsu npu HaHeceHUM Ha cTaygb K (0—80
Bec. 4. 60% -Hoit cycnensuu mob6aButh 10—15 Bec. u. XpoMOBOit
Kucaorel 1 10—15 Bec. u. pochopHOH KUCIOTHI, TO AATe3Us
yBesqmuuBaercs B 30—40 pas.

TepmoniacTuuHbie (PTOPOIMIACTHI

Kpome mnonurerpadropsruiera OAO «Tamollonumep»
BBIITYCKAET PSS TEPMOILJIACTUYHBIX (PTOPIIOJIMMEPOB, CIOCO0-
HBIX IIepepadaThIiBATHCSA BLICOKOIPOU3BOAUTEIbHBIMI METOA-
MU: TOPSYUM U JUTHEBBIM IIPECCOBAHUEM, 9KCTPY3Uel, JUTheM
mon maBienueM. IlnaBKue GTOPOIIaCThI HECKOJIBKO YCTYHAIOT
IIT®S mo TemIoCTOMKOCTH, aHTU(PPUKIIMOHHBIM KM aHTHAMATre-
3MOHHBIM CBOIICTBaM, OJHAKO OHHU HaJIeXHbI B paboTe IIPU BbI-
COKHMX MEXaHNYeCKUX HArpy3Kax M IIOBBLIIICHHON pagualiu.
IInaBxue GTOPOMIACTEI PA3JIMUYAIOTCS II0 TEMIIepaType IjaBJje-
HUS, IJIOTHOCTH, TBEPLOCTH, JKECTKOCTH, MHTEPBAJIy padoumx
TEeMIIEPATYP, aTMOC(HEPOCTOMKOCTH, CTOMKOCTH K Pa3JINUYHBIM
XUMHUYECKUM CPemaM.

IInaBKkue ¢rTopomaacTbl MOTYT OBITH IIOJYUYE€HBI B BH/E
KOHIIEHTPUPOBAHHBIX cyciieHsuii. IIOKpbITHA 13 TaKUX CYCIIEH-
33Ul OTJIMYAIOTCS IOBBIIIIEHHON aAresreil K MeTaLIy X HU3KON
MIPOHUITAeMOCThI0. VI3 MHOIMX IIJIaBKUX (PTOPOILIACTOB MOXKHO
MOJIYUYUTh IMOKPBITHS METOJOM IIOPOIIKOBOrO HaIbLIeHus. He-
KoTopble maaBkue ¢ropoiiactel (P-42, P-32J1, ®-2M) obaza-
0T M30MPATeJIbHON PACTBOPUMOCTHI0 B OPraHMYECKHX PACTBO-
pUTeNAX, YTO JaeT BO3MOYKHOCTL IIepepabOTKM IIOJNMEPOB U3
pacTBOPOB, MOJyUYada ILJIEHKHU, MOKPLITHAA, JAKOTKAHN, BOJOKHA.

B Poccuu mpousBOAATCS CJIEAYIOIINE MapKH TepPMOILIa-
CTUYHBIX YACTUYHO (DTOPHUPOBAHHBIX ITOJUMEPOB U COTOJIUMEPOB:

- @ropomynact-2M (P-2M wmau IIBIP) TVY6-05-1781-
84 mpexcraBiaser coboll MOAUMPUIIMPOBAHHBIN IIOJIMMED BU-
HuangeH@ropuza. OH 3HAYUTEJBHO yCTyIaeT (TopoIlLiacTy-4
IO TEeIJIOCTOMKOCTH (TeMIepaType IJABJIEHHA M dSKCILIyaTa-
MUu), OUIJIEKTPUUYECKHM CBOUWCTBAM, AHTU(PPUKINOHHBIM U
AHTHAATe3NOHHLIM cBoiicTBaM. ®@-2M oTauuaeTca OT APYTUX
¢TopoIiacToB caMoii OOJIBIIION ITPOYHOCTHIO, TBEPAOCTBHIO (IO
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90 MIla mo Bpuneinnaio), He mMeeT XJaJOTEKYy4YeCTH MOJ Ieli-
CTBHMEM HArpy3KH, obJiaflaeT IOBBIIIIEHHON YIPYTOCTbIO, CTOI-
KOCThI0O K a0pasmBHOMY MB3HOCY, MCTHUPAHUIO, ITPOPE3aHUI0, a
TaKyKe YCTOMUYMBOCTBHIO K BO3IEWCTBUIO YJIbTPA(UOJIETOBOU U
MOHUBUPYIOIIe pagualinum.

®-2M — TpyaHoroproumii Mmarepuasi. [{namasoH paboumx
remmeparyp — ot -40°C go +150°C. OH cToeK K Kucaoram, IIe-
JoyaM, CUJBHBIM OKHCJIUTEJNSIM, TrajJlorTeHaM U OOJBIIHHCTBY
opraHmuecKux coenmHeHui. VICKIIOUEHUE COCTABISAIOT OJIEyM
U JIpyrue cyJb(UPYIOIIUe areHThl IIPW BBICOKUX TeMIIepaTy-
pax, a TakKe alleTOH U APYrue MOJAPHBbIe PACTBOPUTENUN (Iu-
MeTuadGopMamMu, TUMETUIATIeTaAMUL, TUMETUICYIbGOKCUI) 1
MepBUYHbIe aMUHBI (OyTHUJIaMUH U Ap.). Paspylnariinee HaIps-
JKeHlUe IPU PACcTSKeHUU IJIeHOK u3 @-2M mocie BRIAEP:KKU B
TeueHUe MecAlla B KOHIeHTPUPOBAHHBIX KHCJIOTaXxX, IMejgodax,
TIepeKucu BOJOPO/Ja, UETHIPEeXOKWCHU as30Ta, XJopa u Opoma,
TPUSTUIAMUHA, W300KTaHA, TPUXJIOPITUIEHA W APYrUX pac-
TBOPUTEJIAX IIOUTH HE M3MEHSeTCsd.

@D-2M BBIIYCKAaeTCs CIEAYIOININX MapPoOK: A — IJId M30Jd-
Uy Kabejasa MeTOAOM SKCTPy3un; b — mjid moaydyeHus IJIEHOK,
JIUTHEBBIX W3AEJINi, BOJIOKOH METOJOM SKCTPY3UU, JUThS IO
IaBJIeHUEeM, Ipecc-auThba; Mmapku B, I', E — nas usroroBiaenusa
n3nenunii SKCcTpysueit; I — Iaa mosrydeHUA MOKPBITUA METOIOM
MMOPOIITKOBOTO HambLaeHUs; K — nas usondAnuu Kabens m us-
TOTOBJIEHUS TPECCOBAHHBLIX M3AEJNUIl MeTOAaMHu SKCTPY3UU U
mpeccoBanua. ®@-2M Jjerko cBapmBaeTcsa u IepepadaThIBAeTCs
13 pacilylaBa BCEMU M3BECTHBLIMHU JJIS TePMOILJIACTOB CIIOCO0aMu
IpU CPAaBHUTEJBHO HEBBICOKHX TeMmiiepatrypax (ot maioc 180
no miaoc 240°C). Marepuas MAeaJIbHO MOAXOAUT AJIS 3AIUTHI
OT KOPPO3UMU B XUMUUECKOI, 00pabaThIBAIOIIEN OTPACIAX IIPO-
MBIIIJIEHHOCTH U AJISI IPUMEHeHHsI B 0CO00 YUCTHIX IIPOU3BOJ-
cTBax Tumna (apMaleBTUYEeCKOro, MUIIEeBOT0, IIOJYIIPOBOIHU-
KOBOT0, a TaKyKe B aTOMHOI sHepreTukKe.

- @ropomnact-4MB (P3II) TY301-05-73-90. Beimy-
CKaeTcA CJAeIYIONNX MapoK: A - /IS M3TOTOBJIEHUS 3JEKTPO-
MB0JSAIMOHHBIX IIJIEHOK PAJUOTeXHUUYECKUX UBeJUil, OCHOBBI
IMeYaTHBIX ILJIAT, OOMOTKHU IIPOBOJOB IeHepaTopoB, Auadparm,
MeMOpaH, YIJIOTHEHWI, TEILJIOOOMEHHBLIX TPYOOK; B - miaa us-
TOTOBJIEHUSI M3OJIAINUU 3JIEKTPOHHBIX MOHTAMKHBIX CX€M, TOH-
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KOCTEHHOUN M30JIANUU JJeKTPOHHBIX KOHCTPYKIIHII, MeMOpaH,
VIJIOTHEeHU, [ OOJUIIOBKM XWMHUECKOM amnmapaTypbl u
Tpy6; B - 1y MBroTOBJIEHUA SJIEKTPOUBOJIAIMOHHBIX JeTajaei
(mracTuH, cTep:kHel, KapKacoB M30JATOPOB), AeTajiell MAIIUH,
XUMUYECKUX allllapaToB, PEeKTUPUKAIMOHHBIX KOJOHH, HAaco-
COB, TPY0O, YIIJIOTHEHU, 1a00PaTOPHOII IIOCYIbI, PACXOLOMEPOB;
BH, BO - pgas moayuyeHus HeOKpPAaIllIBaeMOI'o BOJIOKHA. KOH-
CTPYKIIMOHHBIX AeTajiell, arPeCCUBOCTONMKMNX IIOKPBHITUH METO-
JIOM TIOPOIITKOBOT'O HANBLIEHUS, 11 - A1 TOIyYeHUA TOKPBITUMA.

- ®ropomnact-4MB-2 (PIII) TV2213-040-00203521-
98. 9T0 MOJTHOCTHIO (PTOPUPOBAHHBIN MJIABKUN IOJUMED, OJI13-
kuii agagor Teflon FEP. O oGirazaer mouTyu BCeMMU L@HHBIMU
cBorictBamu IIT®I, HO cmocobeH mmepepabaThIBATHCA METOIOM
9KCTPY3UU U JUThS IO AAaBJIEHWEM, UTO CBA3AHO C HMOHUKEH-
HOI BsA3KocTbIO pacmiaasa (P-4MB — 10° — 10° Ila*c npu miroc
300°C; IIT®3 - 106 ITa*c mpu maroc 370°C). IToaHOCTBIO (PTO-
PUPOBAHHBLIN XapaKTep STOr0 COMOJUMEpa IIO3BOJISET CoXpa-
HUTH CTOMKOCTh K Pas3JIWYHBIM KOPPO3WMOHHBIM CpeIaM, XUMMU-
KaramM um pactBopurenaMm. Propomnact-4MB mpumensercs B
IIPOMBIIILJIEHHOCTH IIpU TeMmiepaTrypax oT -190 go +220°C B Tex
JKe obsacTax, uto u ¢gropomnact-4. ITepepaborka ®@-4MB meTto-
JaMU JINTbSA, SKCTPY3UEH, rOPAYNM IIPECCOBAHUEM PACIIUPSET
aCCOPTUMEHT UBAENUN 13 moaureTpadropatuiena. s @-4MB
MOTYT OBITh M3TOTOBJIEHBI W3AEJIUS CJOKHON KOH(PUTypaIluu.
BrimyckaeTcsa ciaeqyoimux Mapok: 1 — A Ipous3BOACTBA KOH-
IEeHCATOPHON MJIEeHKU; 2 — IJIA TMOJyUYeHUS U30JAINOHHOT0 Ma-
Tepuajga IPOBOAOB U Kabejeil; Mapka 3 — IJs M3TOTOBJIEHUS
9KCTPY3UOHHBIX U JINTHEBBIX U3JEJIUI 00IIero HasHAYeHU .

- ®dropommact-40 (OTDPI) TY301-05-17-89. Comosmmep
TP ¢ srunenom (anagor Tefzel® kKommammm DuPont) mmeer
0oJIbIlIOe IIPAaKTHUUEeCKoe 3HaueHue. SIBIAASICh YaCTUUYHO (TO-
PUPOBAHHBIM MOJUMEDPOM, COXPAHAET JOCTATOYHYIO TEPMO- U
XUMHUYECKYIO CTOMKOCTH, BBICOKHE IUAJIEKTPUUECKUe MoKa3a-
TeJN, OTJINYAETCA IPOYHOCTHIO, JKECTKOCTHIO, COIIPOTUBIEHUEM
WCTUPAHUIO, CTOMKOCTHIO K PaAUAIlMOHHOMY M3JIyUYeHUI0. BbI-
nyckamoTca ciaenyioinue Mmapku ®-40: II - gas usroroBieHUSA
IIPECCOBAHHBIX NPOKJAJOYHBIX U YILJIOTHUTEJIbHBIX W3AEJINIL;
III, III-1, III-2 - gaa u3rOTOBJIEHUSA H30JIAIIMU IPOBOIOB U Ka-
OeJjieil, OJBIX U3AEJUHN, JHUCTOB, TPYO, PAOOTAIOIINX B KOHTAK-
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Te C BBICOKO arpecCUBHBIMU Kuakocrtamu; JII-1, JIII-2 - qasa
MB3TOTOBJIEHUA YIIJOTHUTEIbHBIX BAIUTHBIX KOJIEIl, M30JIAIN-
OHHBIX W3JEJINH, KOHCTPYKIIMOHHBIX y3J0B, apMaTyphI, 3Je-
MEHTOB TPYOOIIPOBOIOB, CTOMKUX K arpeCCUBHBLIM CPeIaM.

- @-40M aBasgerca MOAUPUIIMPOBAHHBIM aHayiorom P-40
co Bcemu mnpucymumu @-40 cBoiicTBamMu. ITOT IPOAYKT 3HA-
YUTEeJbHO 0oJiee cTabuIeH, MeHee CKJIOHEH K PAaCTPeCKUBAHUIO,
TpaHyjbl ero 3HAUYUTEeJbHO cBersee. Propomnactei-40, 40M
CTOUKU K AENCTBUI0 KUNAIIUX KOHIIEHTPUPOBAHHBLIX CEPHOM,
a30THOI M COJITHOIN KUCJIOT, IJIABUKOBOM KUCIOTHI, 45% -HOTO
pacTBopa egKoTo HaTpa 1M OOJBIITMHCTBA M3BECTHBIX PACTBOPU-
tesieii. [Ipu melicTBuu 3TUX cpel (PUBUKO-MeXaHUUeCKue CBOM-
CTBa M3MEHAIOTCSA He3HAUYMUTeJbHO. MaTepumas He cTapeeT Ipu
IJIUTEeTbHOM CBETOBOM U aTMochepHOM BosaeiicTBum. Hame-
JInA, TOABEePTrHYThIe TemtoBomy (g0 +200°C) u cBeToBOMY BO3-
IeHICTBUIO B T€UEHME THICAY YACOB, IPAKTUUECKU HE U3MEHSAIOT
MeXaHUYeCKUX CBOICTB. BbICOKOe ymesbHOE 00BeMHOE 3JeK-
Tpudueckoe comporuBygeHue (o 10%17 Om*cm) dropomaact-40
coxpansger go temmneparypbl +120-130°C. Ilpu Temmeparype
+150°C cumxaercss o 1010 Om*cm. Propomnactei-40, 40M
MIPUMEHSAIOTCA JJI U3TOTOBJIEHUSA UBHENNI, TPU SKCILIyaTarluu
KOTOPBIX TpebyeTcss codeTaHWE BBICOKUX MAUIIEKTPUUYECKUX
CBOMCTB C TEILJIOCTOMKOCTBHIO U XMMUYECKOU CTOMKOCTBIO. lia
XUMHUYECKON IIPOMBINIIeHHOCTH u3 (propormactos-40, 40M wus-
TOTABJIMBAIOTCA NPOKJAIKU, COCYIbI, MeMOpaHBI, KJalaHBHI,
BEHTUJIV, JeTajJu HACOCOB W APyrue W3Aesus, IpelHasHaueH-
HbIe JUIA PaboThI B arPeCCUBHBIX Cpefiax IIPU TeMIlepaType OT
-60°C mo +200°C.

- ®TopormiacT-42 OAUH U3 HEMHOTUX PACTBOPUMBIX (PTOP-
cofiepaKaIux moauMepoB. @-42 - 5T0 KPUCTATINIYECCKUH ITOJIH-
Mep ¢ TeMIIepaTypoil maaBjieHusa Kpucrawinutos +155, +160°C.
OH oTJuyYaeTcs BBICOKOW IIPOYHOCTHIO, XMMHUYECKON CTOMKO-
CTHIO K CAMBIM arpecCUBHBIM cpelaM, PamualliOHHOU CTOMKO-
CTBIO M CTOHMKOCTBIO K aTMOC(hEpHBIM BO3IEHCTBUAM, HUBKUM
Koo GuImeHToM TpeHus. Propomaact-42 pacTBOPUM B KeETO-
Hax, ocobeHHo B areroHe mpu +20°C, B CIIOKHBIX a(upax u
numetruiadopmamuge — npu +50°C; HepacTBOpMM B CIHPTax,
apoMaTUYeCKUX W XJIOPUPOBAHHBIX yriaeBomopomax. OcobeHHO-
cTbi0o @D-42 ABIsAeTCA CKJIOHHOCTH K CIIMBAHUIO C YaCTUYHON
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WJIM TIOJTHOU TOTepell pacTBOPUMOCTH IIPU TeMIlepaType, IIpe-
BBIIIIAIONIEN TeMIepaTypy IJaBJIEeHUS KPUCTAJIJIUTOB, W TIPU
paguanuoHHoM obsryuyenuu. HecMoTps Ha XOPOIIIYI0 PACTBOPH-
MOCTHh B HEKOTOPBIX PacTBOPUTENAX, P-42 oTimyaeTcsa BBICO-
KOl XUMHNYECKOUM CTOMKOCTHIO K KOHIIEHTPUPOBAHHBIM KUCJIO-
TaMm, IeJiouaM U OKUCJIUTEIAM.

- @ropomynact-42 oTaMYAETCA BBICOKOU CTOWKOCTBHIO K
cBeToBOMYy crapenuio. O0nyuenme jgammoii IIPK-4 B Teuenme
200 yacoB He BBIBLIBAET IMOSABJICHUS KAaPOOHUJIBHBIX T'PYII U
IBOMHBIX cBsA3ell B K-cexkTpe moaumepa. ToHKUI cioi ¢To-
pomiacra-42, HaHECEHHBLINI Ha IIOKPBLITHE N3 HECBETOCTOMKOIO
MaTepuaJia, 3aluiaeT ero oT gercTBusa Y @-ayueii. P-42 BhI-
IIyCKaeTcA CIeNYIOINX Mapok: B - A mosiyueHUA BOJOKHA U
IJIEHOK W3 pacTBOpa B alleTOHE, CAJbHUKOBBIX HAOWBOK, ITPO-
KJaJ0K, (GUIbTPOB; JI - IJ1d M3rOTOBJIEHUS JJAKOB U 9MaJell Ha
WX OCHOBE, IPEeJHA3HAYEHHBIX IS IMOJYUYEeHUs aTMoc(epo- u
XUMUYECKU- CTOMKUX HOKPBITUI M IIpomuTKu TKauen; JII-1,
JII-2 - gna merajiell NpAIUIbHBIX arperaToB, (PUIbepoaepKa-
TeJiel, GUIbEePHBIX U HAKUJHBIX T'aeK, CTAaKaHOB, ILJTacTU(GUKA-
IIMOHHBIX KAHAJIOB AJA IMOJYyUYeHUA BUCKO3HOrO Kopaa; 11 - mima
M3TOTOBJIEHUA METOJOM IIPECCOBAHUSA IJIACTUH, TPYyO, BTYJOK,
IIPOKJIANOK, MaHKeT. I3 pacTrBopoB @-42 B ameroHe GopMyroT
BOJIOKHO, OTJMWBAIOT ILIEHKY (DTOPJIOH, MMOJYYAIOT TOKPBHITUA U
JIAKOTKAaHU.

- @dropommact-3 (IITHPXD) T'OCT 13744. BreimyckaiooTcs
ciaenyolnue MapKu: A - 1 moaydyeHus xomnoosunuii; B - nna
MOJYyUYeHNs Maces M CMa30K, CYCIIeH3uil, U3AeJINi, N3TOTaBJIU-
BaeMbBIX METOJAMU JKCTPY3UU, ITPECCOBAHUA, JIUTHA IIOJ IaB-
JIeHWEeM U JJIsl TIOPOIIIKOBOT'O HAIBLIEHU; B - 1 KOMIIO3UITUA
W TOJIYYEeHUA M3AEJIUN METONOM IpeccoBaHUA. - DPTOpOoILIacT-
3M TV6-05-1812-87 npexacrasisger co0oii MOIU(MUIIMPOBAH-
HBII (propormacT-3. BeimycKkaeTcs caeayoIinux Mapok: A - mis
M3TOTOBJIEHUA ILJIEHOK, JIEHT, TPYOOK M NPyrux (haCOHHBIX U3-
JeIuil MeTomaMU SKCTPY3UU, JIUTHA IOJ IAaBJIEHUEM, IIPECCO-
BaHUA U WCHOJIb30BAHUA B KAaUECTBE ONTUYECKOTO MaTepuaJia;
B - nnsa msroToBieHUWS PAl3IMUYHBIX U3 METOJOM ITPecco-
BaHUI.

- ®@ropomaact-32JI (IITDPXI-BIP) OCT6-05-432-78.
O0nazaeT MPEeKPACHBIMH BJIATO3AIUTHBIMU CBOMCTBAMU M XO-
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poiiieii CTOMKOCThIO K TaKMM arpecCMBHBIM cpelaM, KaK KOH-
IeHTPUPOBaHHAasA a30THAA KUCJIOTa, COJSHAS KHUCJIOTa, OJIEYyM,
YKCyCHasi KMCJIOTa, KOHIEHTPUPOBAHHBIE PACTBOPHI IIEJO-
yeil. Beigepikka B 9TUX cpeflax B TeUeHWE MecAra IPU KOM-
HATHOUW TeMmIlepaType He BbI3bIBaeT Habyxaummusa (Menee 1%).
droporact-32JI mpuMeHseTcA i W3TOTOBJIEHUS JaKOB U
3aIlUTHBIX MOKPBITUH HA WX OCHOBE OTO JYUIIINE BIaro3aliuT-
Hble JIaKU. BJarompoHUIIAeMOCTh TOKPBITUN W3 HUX pPaBHA
0,16x10-15 xr/(c*m*IIa) {0,08x10-9 r/(u*cm*MM™M pT. CT.)}, 9TO
B 30 pa3 MeHbIIle, YeM BJIATOIPOHUIIA€MOCThb IIOJUITHUJIEHA, B
40-60 pas MeHbIIle, YeM BJIATOIPOHUIIAEMOCTh SHOKCHUIHBIX
naxkoB, u B 80—120 pas3 MeHbIIle, YeM IIJIEHOK MAaCJSHBIX JIAKOB.

ITokpeITUS W3 Jlaka 00JaJal0T XOPOIIHMMH AHTHUKOPPO-
BUOHHBIMU, OUAJIEKTPUUECKUMHU W ONTUYECKUMU CBOICTBAMMU,
aTMocepocTONKOCThI0. IIOKDPBITHIE XOPOIII0 OTMBIBAETCS OT Pa-
IUOAKTUBHBIX U APYTUX 3arpA3HeHuii. JJakoBble MOKPBITUA Ha
ocHoBe @-32J1 peKOMEHIYIOTCS AJSA 3alllUThl eMKOCTHOI'O 000-
pyIoBaHusa, TpyO, apMaTypbl, PA3JMUYHBIX OeTajeil, JaTYNKOB
KUII or Bo3melicTBUS arpeCcCUBHBIX Cpel IIPU TeMIepaType IO
+60,+70°C. IToKpbITHS, HAXOOAIIUECS B KOHTAKTE C TAKUMU
JKUAKUMU arpPecCUBHBIMU CPeJaMu, KaK asoTHas, cepHas, CO-
JsHadA, YKCyCHas M IlaBejieBas KUCJIOTHI, €KUM HATpP, pabo-
TOCIIOCOOHBI B TeueHMe HECKOJbKUX JieT. IIpu BBemeHUU B JIaK
MUTMEHTOB MMOJYyYal0TCA BJIAT03aIUTHBIE SMaJIU, CTOHKNE TaK-
JKe K YIJIeBOJOpPOJaM M arpecCUBHBIM cpelaM, TepPMOCTONKIe
o +200°C (kparxoBpemenno g0 +250°C). MakcuMaJIbLHASA TeM-
mepaTrypa sKCILIyaTallii IIOKPRITUHN 13 JJaK0B Ha ocHoBe P-32J1
cocrasyser +150, +170°C (kpaTtkospemerHo g0 +200°C). IIpo-
spaunHocTh B MK-obGysacTu crexTpa II03BOJIAET HCIIOJb30BATh
MOKpPbITUA u3 (ropmaacta-32JI B ONTHUYECKON NPOMBIIIIEH-
HOCTU. IloKphITHA M3 P-32J] MOKHO HAHOCUTH HE TOJBKO Ha
pasiuvHble MeTaJlInYecKle ITIOBEPXHOCTH, HO U Ha CTEKJIO AJIA
3aIIUTLEI €T0 OT KOPPOIUPYIOINETr0 BO3IEMCTBUSA IIJIaBUKOBOM
KUCJIOTHI. JlaHHBIN (TOPOILIaCT U3TOTABINBAETCA ABYX MapOK:
B BBICOKOBABKAA - AJMA QOPMUPOBAHUSA IIJIEHOUYHBIX MOKPBITUH
C MaJIoH IPOHUIIAeMOCTHIO BJIATM, IIOBBIIIIEHHON TEIJI0- U XU-
MHUYECKOH CTONKOCThI0; H HU3KOBA3KAA - MPUMEHAETCI KaK
OCHOBA JIAKOB MJIS YTOJIIEHHBLIX MOKPBITUN. D-32JI — xumu-
YEeCKU CTOMKUU IIOJIMMEP, XOPOIIO PACTBOPAIOIIUICA B KeTO-
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HaX, CJOMKHBIX s(pupax, xjgamoue-113, Terparugpodypane. 3a
py6e:xom anasnor @-32J1 Beimyckaer pupma Solvay — Toprosoe
Hassanue Solef® mapox 31008 u 30003.

®dropnmoanMepHbIe KOMIIO3UITUU

B xauecTBe HaAmoJHUTENEN I (PTOPIOIMMEDPHBIX KOM-
MO3UINHM IPUMEHSAIOT MaTepHUasbl, BBIAEP:KUBAIOIINE TeMIIe-
parypy cuekanuda (propnosumepoB. Hanbosiee pacupocTpaHeH-
HbIe HATIOJHUTENN MOKHO PasmejnTh Ha CIAeAYIOI[re TPYIIIbI:

-MeTaJLInYecKue - Meab, cepebpo, CBUHEI, HUKeJb, OPOH-
3a, 0JIOBO, aJIOMUHIIIA;

-MUHepaJbHbIE - KBapIl, CTEKJOIIOPOIIOK, CUTAJ, Kepa-
MUKa, CJIIOa, KAOJNH, IIIYHTUT U IPYyTUE;

-opranuyeckue - rpadur, caska, yrojb, KOKC;

-BOJIOKHHUCTHIE (APMUPYIOIEe HAIOJHUTENN) HETKAHbIE -
CTEeKJOBOJIOKHO, acbecToBoe, rpadguToBOE, KBapIiieBoe, 6asamib-
TOBOE BOJIOKHO, MeTaJlJInNYecKue yChl U APYyTrue,

-TKaHbIe - CTEeKJIOTKaHU, rpaduroBbie, acOecToBbie 1 Oa-
3aJIbTOBbIE TKAHMU;

-KapKaCcHOTO THUIIa: MeTaJlIndYecKas CMATadA CeTKa, CMs-
Tasa ¢oiabra.

HamosrHuTe I MOYKHO BBOAUTH BO (DTOPIIOJIUMED KaKbIN
B OTJIeJIbHOCTU UJIM B PA3JUYHBIX COUETAHUAX (KOMOMHUPOBAaH-
HbIe HAMOJHUTEJIU) B 3aBUCHUMOCTH OT HasHAUEHUS KOMIIO3U-
nuii. B 0003HAUEHUSAX MAapPOK KOMIIO3UIIMOHHBIX MAaTepuaJioB
OTEUeCTBEHHOTO ITPOM3BOJCTBA IUMPHI O03HAUAIOT: MepBasd -
MapKy (ropormacra, ciaenyoiye OyKBLI - MaTepuaJ HAIOJHU-
TeJisd, Mu(PLI - MACCOBYIO MOJII0 HamoJJHuTe el B % . Hampumep
dropormnacT-4 ¢ pasauuabiMu HamoaHUTeaaMu: P4K20 (xobas-
ka 20% xoxca), P4K15M5 (mobasxka 15% Koxca um 5% muc-
yabpuga monubdaena), @-4C15 (mobaska 15% CTeKJIOBOJIOKHA).

4. Mapku BhIIIyCKaeMbIX ()TOPKAYUIYKOB
000 «T'amollonumep KupoBo-Uenenk» BBIITYCKAET (PTOP-
KayuyyKu Ha OCHOBe BuUHMINAeH(pTOpuAa: Tpagunuonusie CK®-
26, CK®-32, CK®-26 OHM u HOBYIO cepuio (PTOPKAYUYKOB
IIOJ TOPTOBOM MapKoi diaadpTop®, KOTOPhIe OTBEUAIOT BHICOKHM
TpeOOBAHUAM COBPEMEHHOT'O PBhIHKA. ¥ HUKAJbHOCTH (hTOpKay-
YYKOB B3aKJIUAETCA B COUETAHUU BBICOKOUM XMMUYECKOU cTa-
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OMJIBHOCTH UM TeIJIOCTONKOCTU. Pe3wmHbI Ha OCHOBe (pTopKay-
YYKOB pabOTOCIIOCOOHBI B TAKUX CpelaX, KaK HeopraHudecKue
KHCJIOTHI, OEH3WH, APYrue COBPEMEHHbIe TOILINBA, PA3IUYHbIE
macaa u T.A. [IpomoKMUTEeNbHBINI ITPOTPEB PE3WH Ha OCHOBE
BCeX BBINYCKaeMbIX ()TOPKAYUYYKOB, 3a uckamuenuem CK®-32,
B TeueHme coreH uacoB npu +200°C He BBI3BBIBAET HX CYIIe-
CTBEHHOM AecTpPyKInu. IIpu sTOM coxpaHsieTcsa WX MPOUYHOCTH
U 3JacTu4YHOCTh. A droprayuyka CK®P-32 maxcumaabHas
pabouasa remmeparypa 150°C.

Ilo TenmocTofiKOCTM Pe3MHBI U3 (PTOPKAYIYKOB COIIOCTA-
BUMBI C CUJIOKCAHOBBIMY pPe3UHAMU, HO 3HAUUTEJIHHO ITPEBOC-
XOOSAT UX II0 IMPOYHOCTU, MUBHOCOCTOMKOCTU, YCTOUUUBOCTUA K
MacjaM Pas3JUYHOTO THUNA, OEH3WHY U HEKOTOPBHIM OpraHuue-
CKUM pacTBopuTenasiM. Bce BuImycKaemble (GTOPKAYUyKU pac-
TBOPAIOTCA B CJOKHBIX 3(UpPaX, KETOHAX, HEKOTOPHIX APYTUX
TIOJIIPHBIX PACTBOPUTEISAX, HAOYXalO0T B apOMaTUYECKUX YyTJIe-
BOJIOPOZIaX, HEe YCTOMUYUBEI K I[eJI0UYaM U OCHOBAHUSIM.

droprayuyk CK®P-26 — comosumep BUHUINAEH(GTOPUIA
U TreKkcaTopIIPOIuIeHa.

droprayuyk CK®-32 — comosumep BUHUIUAEH(PTOPUIA
U XJ0pTpUPTOPITUIIEHA.

Pesunnl Ha ocHose proprayuykoB CK®-32 u CKD-26 e
BOCILJIAMEHAIOTCA, 00JIaal0T OTJIUYHBIMU O30HO- U aTmocde-
pocToiikocThi0. M3 HUX M3TOTaBJIMBAIOT TEPMOCTOWKVE aHTHU-
KOPPO3UOHHBIE, JIEKTPOUZOIAIMOHHEIE, MACJI0-, 0€H30- U KUC-
JIOTOCTOMKMe u3aenusa (quadparMsl, YIIJIOTHEHUS, TPOKJIAAKY,
MaHKeThl, CAJIbHUKYU M T. II.). V3nenusa MCHOJIB3YIOTCA B aB-
TOMOOMJIbHOI, aBUAIIMOHHON, XUMUYECKOUN IPOMBIIIJICHHOCTH,
MAIIIMHOCTPOEHUU W APYruxX orpaciasax. Proprayuyk CKD-26
ByJKaunusyerca Oumchenomamu u amuHamu. CK®-32 — amu-
HaMM U IepoKcugaMu (3a CUeT HAJUYUS B I[N aTOMOB XJIO-
pa). @roprayuyku CK®-26 u CK®-32 o0671amat0oT BBICOKMMU
dusuKo-MexaHnueckuMu xapaxrtepuctuxkamu. CK®-26 mmeer
JIYUYITYI0 TEIIOCTOMKOCTh B HANPSAKEHHOM COCTOAHUU CPeIu
BCEX WM3BECTHBHIX B MHUPE MapoK (GTOPKAYUYKOB, T.e. OTJIMYA-
eTcs JYUIIUMU YIJIOTHUTEJIbHBIMU CBOMCTBAMU IPU BBICOKUX
remmneparypax. Ocrarounaa gedopmanus mnpu cxkatuu (OI[C
20°C*70u) pesuubl 0MCHEHOJLHON BYIKAHU3AIUN COCTABJISAET
10% . OgHako maHHbIe (PTOPKAYUYKU MMEIOT HUBKYIO TE€XHOJIO-
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TUYHOCTh. VI3-3a BBICOKOI BABKOCTHU U KECTKOCTH HX Ilepepa-
6aTBIBAIOT JIUIITh ONHUM METOJOM — IITPEeCCOBAHUEM.

s obneryeHus BajibIleBaHUA U (POPMOBAHUSA PE3UHO-
BOU CMeCU HEKOTOPbIe POCCUIICKYE ITepepaboTUNKU TO0ABIAIOT
K CK®-26 muskomoaeKyJaapHbIi ¢Toprayuyk CK®P-26 OHM.
Jra MapkKa, IpUMeHsdeTCd TaKyKe CaAMOCTOATEeJNbHO B KadecTBe
TeIlJI0- U MAacJ0-0eH30CTOMKOro repMeTHuKa, B COCTaBe KJIeeB.

Hpyroii TpagunuoHHBIN (pTopKayuyk Kuposo-Uemeriko-
ro 3aBoga CK®-26HM, koropsiii BeimycKajyicsa B TeueHue 40
JIeT, B HacTosdAlllee BpeMsdA CHAT C IPOU3BOJCTBa. BmecTo maH-
HOM MapKHU IIOTPeOUTEeJ AM IIpenJaraercs 60oJiee COBPeMeHHBIH
kayuyk daaprop® 2041 u 2051 ¢ yayullleHHBIMU CBOMCTBAMU
u (hOpPMOI BBIIyCKA.

CoBpeMeHHBIe (GTOPKAYUYKH IIOJ TOPTOBOW MapKOI
dmadrop® ObLIM paspaboTaHbl B IEHTPAJIbLHON 3aBOACKON Jja-
bopaTopuu U BHEAPEHLI B IIPOM3BOACTBO Ha Kuposo-YUememxom
s3aBoge B 2007 romy mocJje IpoOBeAeHUS MOAEPHU3AIINU TEXHO-
Joruvyeckoro ob6opymosanus. B 2011 roxgy Obliu HpoOBemeHbBI
MEPOIPUATUAS IO HapaI[MBAHUIO MOIIIHOCTY IIPOM3BOJCTBA Ka-
yuykoB dmadrop® 1o 60T/rox.

Breinmyckaerca 3 BuIa I'paHyJIHPOBAHHBIX (PTOPKAYUYKOB
dmadrop®:

- cepum 2000 (9mapTop® 2031, 2041, 2051, 2061, 2071,
2081) - comosimMephl BUHUJIUIEHMTOPUAA U TreKcadTOPIPOI-
JieHa ¢ comepskaHueM dropa 66% . Bynkanusanusa 0ucheHoIb-
Hasg UJIU aMUHHA;

- cepuu 3000 (maprTop® 3031, 3032, 3041, 3051, 3061,
3071, 3081) — comosuMepbl BUHUIUAEH(PTOPHLA, reKcapTop-
mpomnujieHa u Terpad)TOPITUIEHA C comep:kaHueM ropa 68%
(macc.). Bynakanusamnusa O0ucheHosbHAA NN aMUHHAS;

- cepun 7000 (Qumadprop® 7031, 7041, 7051, 7061) —
cOomoJIMMepbl BUHUIANAeH(pTOPHUAA, reKca)TOpIpONujieHa, Te-
TpadTOpaTUIeHA W (PYHKIIMOHAJILHOTO MOHOMEpa C comep:ka-
uuem ¢propa 70% (macc.). Bynkanusanusa mepoKcugHasi.

droprayuyk Imadrop® 8065-Tepmosimmep BUHUIUIEH-
dropuma, TerpadrTopsTHIeHA U IePHTOPMETUIBUHUIOBOTO
adupa c comep:kanmeM drTopa 64% (Mmacc.), He ABJIAETCA Ce-
puiiHBIM mpoxyKToM. OO6jazaerT yJIYUIIIEHHON MOPO30CTOMKO-
cThi0. BysikaHU3yeTcsa mepoKCcUIHAS.
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ITosBIeHMe HOBBIX OTEUECTBEHHBLIX (TOPKAYUYYKOB HAa
BHYTPEHHEM DPBIHKE JaeT MOMOJHUTEJIbHBbIe BO3MOMKHOCTH POC-
CUMCKUM IIepepaboTuuKaM — PAaCIIUPUTL CIIOCOOBI Iepepa-
00TKM (PTOPKAYyUYKOB, BKJIOUas 06ojiee MPOM3BOAUTEIbHBIE U
COBpeMeHHbIe: TpaucepHOoe JUThe, SKCTPYy3usa u ap. B psame
usneanii GpTopKkaydyKH C IIOBBIIIIEHHBIM cCOAep:KaHmeM (Topa
OyayT Gojiee ONMTHUMAJIBHBIM BBIOOPOM II0 MPUUYUHE YJIYUIIIEeH-
HOM TOILJIMBHOUM CTOMKOCTH, CTOMKOCTH B COBPEMEHHBLIX Mac-
Jax, IIOHUMKEHHOro Koadumnuenra Tpeaud. Ilepokcuaubiit Ka-
yuyk 9aaprop® 7000 oTanyaeTcs IOBBLIIIEHHON CTOMKOCTBIO K
apoMaTUYeCKUM YTJIeBOAOPOAAaM, BOAAHOMY Iapy, KHUCJIOTaM,
MacjgaM, COAep:KallluM MPUCANKU, U K COBPEMEHHBIM TOILIN-
BaM, BKJIIOUas O€H3WHBI, B KOTOPbIe B Ps/le CTPaH J00aBJIAIOT
COUPTHI ¥ 9(UPHI A5 YBEJINUEHUS OKTAHOBOTO UMCJIA U TTOJHO-
THI cropaHusa. Pesuna Ha ocHose daadprop® 7000 obsazaeT BuI-
COKMMY MPOYHOCTHBIMU CBOMCTBAMU.

droprayuyku cepun 9iaadrop® 3000 u 7000 BhImycka-
I0OTCS TaKKe B BHUIE KOHIeHTpupoBaHHOro (mo 70%) saTekca
(BomHOIT AuCIIepcUU) C coliep:KaHueM (pTopa B IMOJUMEPHOU oc-
HOBe 68 1 7T0% cooTBeTcTBeHHO. JIaTeKchl MpegHA3HAYEHBI I
TOJTYyUYEeHUs 3AIUTHBIX MOKPBITUI, 00a4aI0MUX BBICOKON XU-
MUYECKOM CTOMKOCTBIO, B TOM UHCJIe CTOMKOCTBHIO K TOILJIMBAM
u MaciaaMm. OHM HAHOCATCA HA PA3JUYHBIE OCHOBBI, BKJIIOUAS
pesuHbI, MeTaJlibl, OETOH, MJACTUKHU, TaKiKe HCIOJb3YIOTCS
IS MIPONMUTKY TKaHeW U APYrUX MATepPHaJioB C IOCJEeAYIOIei
ByJIKaHu3amuei. [[aHHble JIaTeKChl ABISIOTCA aJbTePHATUBOMR
pacTBOopaM Ha OCHOBe (pTOpKayuyKoB. MHTepBaa pabouymx TeM-
neparyp ot -35°C go +200°C.

ITompobHBIEe TAOGAUIIBI CBOMCTB CEPUHHO BBIITYCKAEMBIX
(GTOPKAYyUYKOB MOMeIIeHbl B IpmiaokeHun Ne 4 K TaHHOM KHUTe.
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IL'aapa 13.
COBPEMEHHBIE TEXHOJIOTUH
ITPON3BOJICTBA POCCHCKHNX

dTOPIIOJUMEPOB

OAO «T'amollonumep» B HacTosIllee BpeMsA SABIAETCA
OJHUM U3 OCHOBHBIX II€HTPOB HE TOJbKO IIPOM3BOJCTBA, HO
u pPa3paboTOK COBPEMEHHBIX POCCUHCKUX (TOPIOIUMEDPOB
u  (PTOPUPOBAHHBIX COIOJUMEPOB. 3Iech IMO-IPeKHEMY
(6omee 60 Jer) QYHKIIMOHUPYET IleHTpPaJbHas 3aBOACKAs
JabopaTopusi, a TaK:Ke BHOBb CO3JaHHaAsd CTPYKTypa -
yOpaBJieHHMe pa3BUTUA HOBBIX TexHoJsoruii. HWx riaBHAA
3azjaya - HaAyJYHO-HCCJEJOBaTeJbCKHe pPaboThl IO TeMaTUuKe
3aBOJla, TEeXHUUYECKAs IMONIEepP:KKa PasBUTUA IPENIPUATHA.
3aBOACKOII MPOEKTHO-KOHCTPYKTOPCKUM OTAEeN  3aHUMAaeTCs
paspaboTKO!l M YTBEP)KAEHUEM IIPOEKTHO-KOHCTPYKTOPCKOM
IOKYMEHTaIluu [Jid BHOBb CO3JaBaeMbIX INIPOU3BOACTB. Ha
ocHoBaHuu K]l BBINOJHAITCA CTPOUTEIbHO-MOHTAYKHBIE
paboThI, OCYIIECTBIISAETCA BLIMTYCK MMaPTUH MTPOAYKTA HA OMBITHO-
IIPOMBIIIIJIEHHOM, a 3aT€M Ha IPOMBIIILJIEHHOM 000DPYIOBAHUMU.

Hna pa3paboTKM HOBOM TEXHOJOTHMUW ITPOU3BOJICTBA
droprosmMepoB OOBIYHO MPOBOAATCA MUCCJIETOBAHUA, KOTODBIE
MOXKHO pas3feJuTh HA CJAEeNYIONHe JdTalbl: JUTEPATYPHBIH
IIOMCK CIIOCOOOB IIOJIYYEHUS COIIOJUMEPOB AHAJOTUUHOTO
cocTaBa, BBIOOD HAIpaBJEHUS WCCJIEJOBaHWM, paspadboTKa
METOJNOB IIPOBENEHUA WCCIAENOBAHUA WM WCIBLITAHUA CBOWCTB
TOTOBOTO IIPOAYKTA, IPOBEAEHNE OMepanuil MOJUMepU3aIinu,
ompeneseHNe BIUAHUA PA3JIUYHBIX (PAKTOPOB HA KHUHETUKY
MOJIUMEPU3aruid ¥  CBOMCTBA MOJYUYEHHOTO IMOJHMepa:
COCTAB PEAKIMOHHOM MAacChl, VCJOBUSA WHUIUUPOBAHUS,
TeMIIepaTyphbl, [OaBJEHWS IIPOIlecca, VCJIOBUSA BbIJAEJIEHUS
IoJIUMepa M3 PEeaKIIMOHHON MacChl, IPOMBIBKHY, CYIIIKUA U IIPU
HE0O0XOAMMOCTH CTAOUIM3aINN.

Jlasmee opraHmM3yIOTCA: MCHBITAHUSA CBOMCTB IIOJYUYEHHBIX
00pasIioB IOJIUMEPOB, OIIpeieieHre CBOMCTR AUCIIePCUil 1 pasMepa
YaCTHIL B HUX, OTIPEIeJIEHUE ITapaMeTPOB MOJIEKYJIIPHO-MaCCOBOTO
pactipenenenusi, cocTaBa comoauMepa. Ilociae o6paboTKu
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MIOJIYYeHHBIX  Pe3yJbTaTOB  IIPOU3BOAUTCA  KOPPEKTHUPOBKA
rmapaMeTpOB CHHTEe3a, 00eCIIeUMBAIOIINX TOJyUYeHre IPOAYKTOB
c TpeOyeMbIMH CBOUCTBAMU IIPM HAWMEHBIIINX 3aTpaTax,
paspaboTKa CII0COO0B YTUIM3AIMU OOPA3YIOIUXCSI OTXOIO0B
(BBIOpPOCOB, COpPOCOB, TBEPABLIX OTXOAOB). M, HaKOHeIl, HAET
cocTaBJyieHTe HopMaTuBHOM fokyMeHTaruy (H/l) Ha BeITycKaeMbIii
B IIePCIIEKTUBE IIPOAYKT, BKJIIOUAIOIIUI TPeOOBaHUA M HOPMBEI
KaueCTBEHHBLIX IIOKasaTesieil, MeTONUKM WCIBITAHUI, MepbI
6e30IIaCHOCTH IIPU XPaHEeHU!, TPAHCIIOPTUPOBKE, NCIIOJIb30BAHUN
MPOAYKIINY, MIPOBEPKA HAUAEHHBLIX PEKUMOB ITOJIUMEpPHU3aIlun
Ha OIILITHOM O0OPYJZOBAaHUMU.

OG6pasIbl OTIIPABIAIOTCA IIOTPEOUTEIAM [IJIA MCILITAHUIMA.
CocTaBisgeTcad OTYET O IMIPOBENEHHBIX  MCCJIENOBAHUAX.
3aBepIamIuM STAIIOM SBJIAETCSI Pa3spaboTKa TeXHOJOTUUeCK oM
CcXeMbl, IIepeo0BS3Ka CYIIEeCTBYIOIEro 0o0OPYyAOBaHUSA /WU
mpuobpeTeHre HOBOT'O 000PYyA0BaHU A, IIPOBEIeHE CTPOUTEIbHO-
MOHTaKHBIX U ITYCKOHAJAaJOUYHBLIX PadoT, IpueMKa YyCTaHOBKU
B 9KCILIyaTaIlIO U IIPOBeleHNe OMBITHO-IPOMBIIIJIEHHBIX PaboT
C KOPPEKTUPOBKOM PEKUMOB IMOJYUEHUA IPOAYKTA.

PaccMoTpuM OCHOBHBIE METO/IbI M COBPEMEHHbIe MOAXO0bI
K IIPOM3BOACTBY (PTOPOILIACTOB Ha IMpUMepe IJIaBKOro (G)TOPIO-
aumepa — @ropomnacra-@P4MB (PI3II). Ato — TepmomiacTuy-
HBIII comosimmep rekcadropuponuaena (M-6) u TerpadropaTu-
aeHa (M-4). Xumuueckas opmyia:

-(CF,-CF )n-(CF,-CF)m-

|
CF

3

@311 6bLT MEPBBIM JUTHEBLIM MIEeP(TOPIOJIUMEPOM, IIO-
ayuyeHHBIM B 1950-e rogbl M BHEJPEHHBLIM B IIPOMBIIIJIEHHOE
npousBogacTBo B 1960 roxy. CyIiecTByOT aBa OCHOBHBIX Ha-
mpaBiieHus: comosiumepusanuu I'@II ¢ TPI: 1-a Bomuaa mo-
JUMepPU3AInsA SMYIbCUOHHBIM MW CYCIEH3WOHHBIM CIIOCO00M
U 2- COmoJIMMepu3alusa B OpraHudvecKkoM pacTBoputese. O6a
HaIpaBJeHUs UMEIOT CBOU ITOJIOKUTEJIbHBIE U OTPUIlATeIbHbBIE
cTOpPOHBI. BoAHBIE HPOIIECCHI [EIlleBJe, JyUIlle yIPaBIAOTCH,
He TPeOyIoT pacxoja JOPOTuX Mep(PTOPUPOBAHHBIX JKUAKOCTEH
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C UX IIOCJIeAYIOI[eli OUMCTKOM U OOJIBINIUMU IToTepsaMu. B To ke
BpeMs IOJIUMEpU3aIius B Macce uaeT ¢ 6oJjiee BBICOKOUM CKOPO-
CTHIO, IPUMEHAEMbIE WHUIIUATOPHI IO3BOJAIOT IIOJIYYaTh IIPO-
IYKT c OoJjiee CTaOMJIBHBLIMU KOHIIEBBIMU TPYIIIAMU, MOJUMED
IocJe BBIJEJEeHUS U3 PEaKIIMOHHOW MacChl He TpedyeT MOIoJ-
HUTEJbHON 00paboOTKU AJd NPUIAHUSA IMOPOIIKY CHIITYYEeCTH.

PasBurue crmoco6oB mosyuenus P®III oo B o6oux Ha-
npaBiieEusx. Hecmorpsa Ha 1o, uro I'@II MoxkeT GBITH OABED-
rHYT romonoaumepusanuu [[Tamenm CIIIA Ne 2 958 685 (Du-
Pont ), 1960], oH HallleJq TPOMBIIIJIEHHOE IPUMEHEHUE B BUE
conmonuMepoB. CaMoe IepBoe YIOMUHAHME O COMIOJIUMEPUIAIINHT
otHOocuTca K 1952 rony [IIamenum CIIA Ne 2 598 283, 1952,
BeimauubIii Komurery mo atromuoii sHepruu CIITIA]. Corsacuo
9TOMY MOKYMEHTY B PEaKTOp 3arpysKajau KUIKNUEe MOHOMEPHI
TDI u I'PII, B npuCcyTCTBUN WUHUIKATOPA — TPUXJIOPAIETUJI-
MIePOKCHUIA CMeCh BbIAep:KumBaau npu - 16°C mecars cyTok.
Kousepcusi mornomepos cocrasuiua 10% .

CorslacHO Apyromy cooOIeHuio [AHeaulicKuil namenm
Ne 781532 (DuPont), 1954], T®9 u I'®PII moxeepraaum co-
MOJINMEePU3aIluy B IPUCYTCTBUE HACBIIEHHOT0o mepdTopupo-
BaHHOTO pacTBopuTend (IepPTOPIUKIOOyTaH), HOJYUYUB BbI-
COKOMOJIEKYJIAPHBIM HTPOAYKT. BBIIO yCTAHOBJIEHO, UTO IIEpP-
(GTOpUPOBAHHBIN PACTBOPUTENb, SMYJIbIUPOBAHHBLIN B BOJZE C
TMIOMOIIbIO [HCIIEPraTopa, CAYKUT PeaKIMOHHOIN cpemoii, mpu
9TOM B BOjle peakiua He mpoucxonuT. B 1960 rogy ymaioch
IIPOBECTH MOJMMEpPU3alii0 B BoAe mpu Temmeparype +95°C
u paBiaeHuu 4,5 MIla. B peaxkTop sarpyskajium BOIY, 9MYJIib-
ratop, I'@II. PeakTop pasorpeBaju M IMOAIMUTHIBAJIN CMECHIO
TDI ¢ I'PII B coorHOmIenun 3:1.

Tak Kax IoJuMepU3alusa TPOBOAMJACHL IIPU BBICOKOI
TeMIIepaType, B PeakTOp HEIPEPHIBHO [O3WPOBAJU PACTBOP
WHHUIHaTopa — mepcyiabhara ammonusd. IloaydeHHyoo Auciep-
CHIO COIIOJIMMEPA B BOJle KOATyJIUPOBAIN MEXaHNUECKU, TPOMBI-
Baau u cymuau [[Tamenum CIIIA Ne 2946763 ( DuPont ),1960].
YcoBepIlleHCTBOBaHUA B TeXHUKe moaumepusanuu TP ¢ I'PI1
ObL1u 3araTeHToBaHEL B 1964 rony [[Iamenm CIIA Ne 3132124
(DuPont ),1964]. YcTaHOBJI€HO, UTO CYIIECTBYIOT TaKHe KOM-
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OMHaAIIMM TEePEeMEeHHBIX IIPOIlecca IIOJIMMEPUsaIuu, KOTOPBIE
MOXKHO WMCIOJIb30BATh [IJIs YBEJIWUYEHUS CKOPOCTH peakiuu. B
YMCJ0 TaKWX IIePEMEHHBIX BXOAAT TEeMIIEpaTypa, JaBJeHUeE,
IIJIOTHOCTH CMECH MOHOMEPOB B ra3oBOiM (hase, TUII WHUIHMATO-
pa, KOHIIEHTpAaIUs WHUIIMATOPA, a TaKiKe MOPANOK mobaBie-
HUSA U KOHIIEHTpAIUsd JUcCIepraTopa.

Temmeparypa npu comnoaumepusanuu TP ¢ I'PII asuas-
eTcAd KPUTHUUYECKON mepeMeHHOH. ONTUMAaJbHON ABIAETCA TEM-
neparypa B uaTepBaige 95-138°C, uro obecrieunBaeT BHLICOKYIO
CKOPOCTD ITOJUMEPU3AINY U KaueCcTBO MOJYyUIaeMOTo IIPOAYKTA.
HNmeercs TakKe COOOIIIeHME O HeIIPepPLIBHOM IIOJUMEPU3aIlUuU
B Mmacce T®I u I'®II [[Tameum CIIIA Ne 5637663 (DuPont)
1997]. 9rot mpoiiecc TpedbyeT BhICOKUX aaBienuit (41-69 MIla)
u remmeparyp (200-400°C). 9Tu ycioBusA SBIAIOTCI BeChbMa
JKECTKMMHU [0 CPAaBHEHUIO C UCIIOJIb3yEMBIMU IIPU IIOJIMMEPU3a-
AU TIePUOIUUECKOTO MefiCTBUS.

B macrosamee Bpema ®III moayuaroT BOLHO-9MYJIbCUOH-
HOUl comoauMepusanueii monomepoB TAI u I'PII npu Temire-
parype 50-75°C u maBnenuu 0,7-1,5MIla B mpucyTcTBUM IIep-
(GTOPUPOBAHHOTO SMYJIbraTopa, BOJOPACTBOPUMOIO0 MHUIIHMATO-
pa, peryisaropa 3HaueHus pH cpenbl, peryasaropa MOJEKYJIAD-
HO#T Macchl moammepa. IlepBUUYHBIE MUIEISPHBIE YACTUIILI B
nucmepcuu nmeoT pasmep 50-80 HMm. B xauecTBe amyabraTopa
HWCIIOJIB3YIOT OOHY UJIH HECKOJbKO aMMOHUHMHBIX COJIeil Hachl-
IIIeHHBIX MOHOKAPOOHOBBIX KHCJIOT 00IIei (hopMyJabl:

F(CF,), - COOH mm F(CF,), — O- (CF(X)-CF,-0), — CF(X) — COOH,

B KoTopoit X — aToM (pTOpa MU OCTATOK Hep(pTOPMETH-
ada, m = 5- 10, n=1- 5, p = 0- 10.

B rkauecTBe MHUIIATOPA UCIOJIB3YIOT ITePCyIb(MaT Kaaus
wiu amMoHusA. B KauectBe peryiastopa pH wumcmoab3yioT BO-
OHBIA pacTBOp aMMHuaKa, guruapodocdar HaTpusa, KapboHaT
KaJaud, HaTpUA UJIU aMMOHHUA. B KauecTBe peryJssTopa MoJie-
KYJIAPHO! Macchl (hTOPOILIacTa UCIOJIb3YIOT IIPeIeIbHBIN rajo-
UIHBLI aJIKMWJI, Ha KOTOPBLIH BO3MOJKHA Iepenada IeIId B XOJIe
IOJIMMepU3aum, HalIpuMep XJOPUCTHIN aTui, gudTopxIopme-
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TaH, METUJIEHXJOPUI, xJopodopM. CeIPbEM AJIA IOJUMepPH3a-
AU SBJSAIOTCS CMECH MOHOMEPOB OIIPeIeIeHHOTO COCTaBa.
OcHOBHAsA TPYAHOCTH IIPUTOTOBJICHUSA cMecell (PTOPIIOJIU-
MEPOB 3aKJIIYaeTcs B TOM, UTO ()U3WUECKUe CBOIICTBA MOHO-
MEepPOB 3HAUNTEJbHO OTJHYAOTCA. PasHuia B TeMmMmIepaTrypax
KHIIeHUsI MOHOMepoB cocrasiaser 50- 70°C. B mepsom pasne-
Jle KHUTHM MbI OTMeYaJi, YTO XPaHeHHe U TPaHCIOPTUPOBKA
JKUAKOTO TeTpadTOpsTUIeHA MIPEACTABIAIOT 3HAYUTEIbHBIE
TPYAHOCTHU, CBA3aHHBIE C €r0 CKJIOHHOCTBHIO K B3PHLIBHOMY pas-
Joxkenuio. IlosTomMy cmMecum MOHOMEpPOB, conep:kainue TPI,
TOTOBAT U IepefaloT B IIPOM3BOJACTBO B ra3o00pas3sHOM BH/IE.
Tl'exkcadropuponuies, B3ATBIA AJA IIPUTOTOBJIEHUS CMeCell B
ra3oo0pasHOM BHe IIPU MOBBIIIEHUN TaBJIEHUS W CHUIKEHUU
TeMIIepaTypbl MOKET KOHIEHCHUPOBATHCSA, O0PA30BLIBATh KU -
Kyio ¢asy, TeM caMbIM Hapyllas cocTaB cMmecu. llosTomy K
000pyIOBaHNIO, METOAY TPAHCIOPTHUPOBKU CMeceil 0 peaKTo-
pa-moJimMepus3aTopa MpeibABIAIOTCI BbICOKHE TPeOOBaHMSA.
ITosmmMepu3anoo IPOBOLAT IIOAIMTOYHBIM MeETOZOM. B
PEaKIMOHHYI0 30HY 3arpy,KalT ra3oBYI0 CMeCh MOHOMEDOB,
comep:kairyo I'PIl u TPI. ITo mepe oOpas3oBaHUsg COIOJIUME-
pa IPOUCXOAUT PacxoJ MOHOMEPOB, AaBJeHIe B 30HE PeaKI[uu
cCHUIKaeTcsA. 3aJaHHOe [aBJieHWe IOAAeps;KuBaeTcsa Iogaueit
MMOAIIMTOYHON cMecu MOHOMepoB. KosimuecTBO M3pacxoI0BaH-
HOM HOAIMTOUYHOM CMECHU OoIIpelesideT BLIXOJ IIOJUMeEpa.
OOGI11ee ypaBHeHME IpoIlecca MOoJNMepu3allun:

n(CF,=CF,) + m(CF,=CF-CF,) - -(CF,-CF,)n-(CF,-CF(CF,))m-

IIpo1iecc mouMepuU3aIiuy BKJIOUYAET CAeAYIONre CTA IN:

Nuaunnuposanue. IlepcynbdaT-uoH OpU TepPMUUECKOM
BO3/IeIiCTBUN T'€HEPUPYEeT HOH-PaAUKaJbl, SBJISIOINECS WHU-
nuaTopamMu pocra nonumepHoi memnu S,0,2--2S0,-.

Poctr menu. Ilpu B3amMomeliCTBUM WHUIIMATOPA C MOJIE-
Kyaamu TP u I'DII obpasyeTcsa cTaTUCTUUYECKUI COIIOJIUMED,
comepsxaruit I'PII

n(CF,=CF,) + m(CF,=CF-CF,) .-(CF,-CF )n-(CF,-CF(CF,))m- ,
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O6psiB nenu. [IpoucxoauT mpu mepenavde IMemu Ha pery-
JIITOP MOJIEKYJISTPHOM MAacchl MJW Ha IIPUCYTCTBYIOIUII B pe-
aKIIMOHHON Macce MHUIIMATOP. B pesyibTare o0pasyroTcs He-
CTOWKUeE KOHIIeBbIe TPYIIIILI, KOTOPhIE IIPU TeMIlepaType Iepe-
patorku (280-320°C) pasyararoTcsa ¢ BbIAeJI€HHEM Ia3000pas-
HBIX IIPOJYKTOB, UTO CHUKAET KAUECTBO MOKPBITUHN U M3AEIUNR
(oOpasyroTcsa my3sIpu).

R-CF,-CF,- + SO,-- » R-CF,-CF,-SO, +2H,0 -
R-CF,-COOH +2HF+H, SO0,

KapOokcunabHas KOHIeBas IpyIliiia, oOpasoBaHHAs B pe-
3yJbTaTe TUAPOIU3A CYJb(GATHOH T'PYIILI, PACIOJOKEHHOH Yy
yrJiepogHOro aroma, comep:skariero ase C-F cBasu, aBiaderca
TJIABHBIM HMCTOYHUKOM TEPMHUUYECKON HEeCTaOUJIbHOCTU COIIOJIU-
Mepa. IIocKoJIbKY IMoIuMepus3ans IIPOBOIUTCSI B BOIHOH (ase,
TUIAPOJN3 CYJIb(PAaTHBIX KOHIEBBIX T'PYII HIET OLHOBPEMEHHO
Cc peakIiueil moamMepusdanuu. [10sToMy B peaKIIMOHHOU cpene
BCerja MPUCYTCTBYIOT (TOPOBOAOPOAHASA M CepHAS KUCJIOTHI.

Hanvume noHOB KajausA, HATPUS, XOPOIIO ajcopoupye-
MBIX IIOBEPXHOCTHIO (PTOpOILJIacTa, MOKET IPUBECTU K YXYI-
IIIEHUIO0 ITBETOBBLIX XaPaKTEPUCTUK WU3AEIUM M3 COMOJuMeEpa.
ITosTromMy gy TpPOM3BOACTBA (DTOPIIOJUMEPOB MCIIOJNbB3YETCS
riIy0oKoobeccosieHHasda Boja. Bapbupys KOJIMYEeCTBO MHUIIIATO-
pa, SMyJabraTopa, peryjasaTopa MOJIEKYJISAPHOW MacChl, TeMIIe-
patypy, AaBjieHue, pacxoj IOAMUTOYHON CMeCHU MOIKHO MOJY-
YUTH COIIOJMMEDP PAa3JIMUHOTO COCTaBa B IIIMPOKOM [IHMAIIa30HE
MOJIEKYJIAPHBIX MacC. ¥CJIOBUA MHOJIMMEPU3AIUYN OIPENEeIAI0T
TaKk:Ke pasMep YacTHUIL COIIOJUMepPa B AUCIIEPCUU.

W3 peaxTopa BBITPYKAIOT AUCIEPCUIO C KOHIIEHTPAI[Men
comoyimmepa 15-28% (mac.). Ilpu ganbHeiiiieir o0paboTKe IIpo-
BOAUTCS JIU00 KOATYJIAIUS AUCIEPCUH C BhIJeJIeHNeM MOPOIKa
comoauMepa, Ju00 KOHIEHTPUPOBAHUE € IMOJYUYeHNEeM KOHIIeH-
TPUPOBAHHOMN CYCIIEH3WHU COomoJmMepa, comep:kaimeit 50-58%
TBepPAOH (pasnl.
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CBoiicTBa COIOJIMMEPOB, KOHIIEHTPUPOBAHHBIX IMOKPBITHI
U UBAEJIUI U3 HUX OUPENesSIOTCS CAeNYIOINIIM 00pa3oM: COCTaB
conoaumepa — Mmetogom MK-cnekrpockonuu. MeTos ocHOBaH Ha
M3MEepPEeHNH ONTUYECKON IJIOTHOCTY B MaKCUMyMe ITOJIOCHI IIO-
ruomenus B UK-cnmexTpe 983 cm!, xapakTepHoil misa TpudTop-
meTuibHBIX rpynn —CF,. Temmeparypa niasjeHus comoauMepa
— meTozoM nudPepeHITnaTIbHON CKAHUPYIOINEH KaJopuMeTPUn
(IICK). Ogna u3 Ba)KHEUIIINX XapaKTEePUCTUK COIIOJUMEpPA - II0-
KasaTesb TeKkydectu paciniaBa (IITP) sBiasercs KoCBeHHOH Xa-
PaKTEPUCTUKON CpefHEeH MOJEKYJIAPHOI MacChl CONOJUMepa U
oIpezesserT ciocod ero mepepaboTKu (IIpeccoBaHUe, JUTHE MO
IaBJIeHUEM, dKCTpys3us), ompeneisercsa mo I'OCT 11645-75 ma
SKCTPY3UOHHOM ILIacToMeTpe mpu Temieparype 370°C u Harpys-
Ke 5 Kr. TepMOCTOMKOCTE — IIOTEePs MacChl 00pas3IOM IIOJIMeE-
pa IIpu BBICOKOTEMIIEPATYPHOI BhIAep:kKe (5 uacos mpu 300°C,
1 uac mpu 370°C) ompepmensieTcss rpaBUMETPUYECKUM METOLOM.
DusuKo-MexaHUYECKNe ITOKAa3aTeJ! - IIPOYHOCTh IIPU Pas3phbIBe
¥ OTHOCUTEJHLHOE YAJUHEHUE ONpee/a0TCs Ha IJIaCTUHAX, W3-
TOTOBJIEHHBIX M3 IIOPOIIKOOOPA3HOTO MaTepuaJjia MJIU CBOOOJ-
HBIX IIJIEHOK M3 KOHIIEHTPUPOBAHHBIX CYCIIEH3UI.

CocTtaB comoiamMepa OIPEJEISeT €ero TeMIepaTypHBIe
XapaKTepUCTUKU — TeMIepaTypy ILJIaBIeHUS U TeMIIepaTypy
Kpucraanusanuu. Yem GOJbIlle OJIA COMOHOMEPA IO OTHOIIIE-
HUIO K TeTpadTOPaTUIeHy, TeM HHUKe TeMIlepaTypa IjIaBJie-
HUA MaTepuaja U HUXKe ero pabouasa Temmeparypa. LleHHOCTh
(TopmosMMepPOB 3aKJIIOUAETCA B IITUPOKOM JUAAa30HE Paboumx
remueparyp. CHUKeHUE JOJU COMOHOMEpPA MPUBOAUT K IIOJY-
YeHUIO TPOAYKTOB, He TEKYIIUX IIPU MOBBIIIIEHHBIX HATPYy3Kax
U TeMIlepaTypax, U 0 CBOMM CBOMcTBaM 0oJjiee OJUM3KUX K IIO-
JUTEeTPAPTOPITUICHY, KOTOPLIHM He ITepepabaThIiBaeTCs MeTOAa-
MU, XapaKTepPHBIMHU [JId TEpPMOILIAacTOB. IIpm omHOM cocTaBe
COMoJIMMepa ero TeKydYecTh IIOJ HArPY3KOH 3aBUCUT OT MOJe-
KYJSIpHOII Macchl. UeM HMIKe MOJIeKYJIAPHAs mMacca, TeM 00JIb-
mre 3aauenue IITP, Tem nmpousBoguTeibHEE TIPOIIECC S9KCTPY3UN
mpu nepepaborke marepuaia. OgHAKO CHUMKEHME MOJIEKYJIIp-
HOIl Macchl COIOJIIMepa Hens30eKHO IPUBOAUT K CHUIKEHUIO
MIPOYHOCTHU IIpU paspbiBe. [losTomy ycaoBusa moayderHus PIII
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IOJIKHBI 00eclieurBaTh 3aJaHHbIA KOMILJIEKC IIOTPe0UTEeIbCKUX
CBOMCTB IIPOAYKTA.

Cragus KOHIIEHTPUPOBAHUA - IIpolecc (hpU3UKO-XUMUUe-
ckuii. CycreHsus mpeacTaBjseT cOO0M B3BeCh MEJKUX UACTHUI]
HepacTBOPUMOTO U HeHaOyXaloIlero mojumMepa B Boge. ['oToBas
cycnensus, cogepxkainas 50-55% mac. mosaumepa JOJKHA 00-
JazaTh PAJOM CBOICTB, 00ecIlleunBaIOIIUX BO3MOMKHOCTh HaHe-
CeHUs POBHOTO CJIOS U IOJYYEeHUS KAaUeCTBEHHOTO ITOKPBITHS.
B n11060# cyclmeH3mm YacTHUIILI IIOJUMEpPa CO BpeMeHeM ocela-
toT. CKOpOCTh OCeJaHus 3aBUCUT OT COOTHOIIEHUS MJIOTHOCTEH
moJmMepa U AUCIEPCHOHHOMN cpelbl U OT pasMepa YacTHIl IO-
aumepa. UeM OHU MeHbBIIe, TeM MeJJIeHHee IPOUCXOAUT Ocela-
HUe, a IPU BBICBIXAHUU CJIOS, COCTOSAIIETO0 M3 OUEHb MEeJKUX
YacTUIl, B HEM 00pasyoTcs TpeltuHbl. [[asa obiierdeHuss mpu-
MEeHEHUs CYCIIeH3UU CTPEeMATCA He K 3aMeAJeHHUI0 OCeJaHus U
paccaoeHUs CyCIIeH3UM, a K IOJYyYeHU0 0ojiee PHIXJIOTO OCal-
Ka, 4To JocTuraercs BBemeHueM Henounorennoro ITAB (HITAB).
ITonyueHHyi0 TOCJie OKOHUYAHUSA MHOJUMEPU3AIUU IUCIIEPCUIO0
moJimMepa 3aIuIaloT OT IPeKIeBPEeMeHHOM KoaryJsaIiii BBe-
neraueM ITAB u, mpu He0OXOAMMOCTH, IIIEJIOYHOTO areHTa.

KonmeurpupoBanue IIPOBOASAT METOJIOM 3JeKTPOAEKAaH-
TalUu UJIA TePMHUUECKOTOo oTcTauBaHus. [[ucmepcus moma BO3-
meiicTBrueM (pusmuecKoro gaxTopa (9JeKTPUUECKOTO II0JA WU
TeMIlepaTyphl) pasgeasercda Ha ABe uacTu. CryieHHas YacTh
comep:kur 50-55% mnomumepa. BogHasa uacTh - He3HAUUTED-
Hoe KoJuuuecTBo mosimMmepa u ITAB. KoHIenTpupoBanuas cy-
CIIEH3US OTHAEJSIeTCsS OT BOJHOIro cJjiod. Ee KauecTBO KOHTPO-
JIUPYEeTCs II0 COeP:KaHUI0 CyXOro ocTaTka, KoamdectBa IIAB,
CBO#ICTBAM IIOKPBITHUHN M CBOOOAHBIX IIJIEHOK B COOTBETCTBUE C
H (pusukro-MmexaHMYEeCKHUE CBOMCTBA CBOOOMHBIX IOKPBITUM,
UX TOJIIIWHA, BeJUUYNHA aAre3uu K IIOAJOYKKe, CJIUIIaeMOCTD
IJIEHOK Me:KJIy cO00Ii mOoJ JeliCTBHEeM TeMIIepaTyphbl U Harpys-
KU, TOJIMHA MJEHOK). B oTmelbHOM ammapare, IIpu HeoOXo-
OIUMOCTHU IIPOBOASAT CTAOMIM3AIUI0: KOPPEKTUPYIOT MACCOBYIO
IOJII0 ToJIMMepa B CycIleH3uu, KoauuecTBo IIAB u 3Hauenume
pH. CrabunusupoBaHHLII IPOAYKT 3aTaAPUBAETCA W OTIPABJIA-
eTcsd HMOTPeOUTeIIIo.

- 106 -



CospemeHHble MeXHOJI02UL NPOU3800CMEa POCCUICKUX (hMOPNOSUMEDOS

Onpuako ocHoBHaA uacTh PIII BeImycKaeTcs B BHUE IO-
polllka mam rpanyJ. [Jsa 3TOro IPOBOAUTCA MeXaHUUYEeCKasd
KOoaryJjadanusa OUCIIEPCUM B NPUCYTCTBHE 3JIeKTpoauTa. KoH-
TPOJIIPYETCS TeMIlepaTypa KoaryJAllii, CKOPOCTh BpAIleHUS
MeIaJKu, KOHIEHTPAIMA JUCIEPCUN, KOJINUYECTBO BBEIEHHOTO
9JIEKTPOJINTA, OCTATOUHOE COep:KaHue MoJuMepa B MATOUHU-
Ke. CKoaryJMpoBaHHBINA MOPOIIOK IIOJMMepPa IIPOMBIBAETCA OT
OCTaTKOB, BBEJEHHBIX HA MOJUMEPUIAINI0 U KOaTryJIAIluio pe-
akTuBoB. OKOHUYAaHVE IIPOMBIBKU OIIPEJEIsIeTcA II0 COoJepiKa-
HUIO B IIPOMBIBHBIX BOJaX HEOPraHWUECKUX MOHOB. IIPOMBITHIH
TIOPOIIIOK HaIPaBJIAETCA Ha CYIIKY. B 3aBHCUMOCTH OT CBOIICTB
IIOPOIIIKA CYIIKa OCYIIEeCTBJAETCA JuOO0 B IOJIOYHBLIX IleUax,
100 Ha ImHeBMOCYIIuIKe. KoHTpoMpyeTcsa TeMiliepaTypa CyIii-
KU U CoJep:KaHue BJIaTU B IOPOIIKEe IIOCJEe CYIIKH.

BricyIleHHBIT ITOPOIIIOK I'PAHYJUPYIOT HA CHEI[UAJIbHOM
000pymOoBaHUY — TPaHyJsaTOpe. B 3aBUCUMOCTHA OT KOHCTPYK-
TUBHBIX OCOOEHHOCTEH TpaHyJadaTOpa ¥ 3aJaHHOTO DpeXuMa
MIPOXOJAT ABa KOHKYPUPYIOIIUX MIPOIlecca — TePMUUYECKOH me-
CTPYKIIUU W CIIMBKHU comojuMepa. [Ipou3BOACTBEHHBIN OIBIT
nepepaboTKU (PTOPHOIUMEDPOB IIO3BOJIAET CHEJATH BBIBOM, UTO
He MOXKeT OBITh CKOHCTPYUPOBAH YHUBEDPCAJBHBIN I'PAHYJIATOPD
1A IIepepal0oTKY BceX MapoK (DPTOPOILIACTOB, U KaKJaasd MapKa
TpebyeT BIIOJIHE OIIPeAesIeHHOTO coueTaHusd. KoHTpoaupyercs
TeMIlepaTypa Ha 30HaX IIMHEKa M TOJIOBKE I'PaHyJATOPa, CKO-
pocTh BpalleHus miHeka. IIpu HeoOXoaMMOCTHU, NI yBeJIUde-
HUA OeJU3HBI T'PAHyJ, YJIAYUIIEHUS CTOMKOCTH IIPU BBICOKUX
TeMIlepaTypax IIPOBOAUTCA MJOIOJHUTEJIbHASA CTAOUIU3AIINA
MOPOIITKA WM TPaHyJ IIyTeM TEePMHUUYECKOTO W XUMUYECKOTro
BO3JIEHCTBUSA Ha IIOJUMED.

IToryueHHBIH TPOAYKT UCHBITHIBAETCS HA COOTBETCTBUE
TpeboBaHUAM HOPMATHUBHOM moxkymeHTanuu. IIpu paspabor-
Ke HOBOTO IPOAYKTa WJIU ero MoAUPUKAIIMK BCce Mapame-
TPBI ONIMCAHHBIX IPOIECCOB IIPOBEPAIOTCA Ha JIabOPaTOPHOM,
ONBITHOM ¥ OIBITHO-IIPOMBIINIJIEHHOM oGopyaoBanuu. Paspa-
0OTAaHHBIN PEKUM ONUCHLIBAETCS B TEXHOJOTUYECKOM perja-
MeHTe IIPOU3BOACTBA.
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T'nasa 14.
CIIOCOBGBI ITEPEPABOTEHA TOPIIOJUMEPOB

®dTopnoJauMepHbie IIEHKHN

PDTOpIIOIMMEPHBIE IEHKHU, KAK ITPABUJIO, IOJYYAIOT CIIO-
co00OM IIJIOCKOIIIeJIEBOI SKCTPYS3UU C IPUEMOM UBAEIUS Ha OX-
Jaxkpaloniuiica 6apaban. IlaeHKu coxpauAamoT Bce GU3UKO-XU-
MHUUEeCKHNe CBOMCTBA MCXOAHBIX (propmosmmepoB. Haubombieit
MEeXaHUYEeCKON HPOYHOCTHIO W TBEPJOCTBHIO 00JaIAIOT ILJIEHKU
us IIBJI®. Bricokas croiikocTh K ¥ P-usnyueHuio obecreunna-
et adpekTuBHOE MpuMeHeHre [IBII® B mOKPBITUAX U UBAETU-
sAX MaccoBOro nmpuMeHeHus. Hambosiee MIUPOKO MPUMEHSIOTCS
IJIEHKY 13 MarepuayioB rpymnnbl ®@III, o6beM IIpPoOmM3BOACTBA
KOTOpBIX cocTaBisgeT 30% MUPOBOTO 00beMa BBIIYCKA IJIEHOK
U3 TEePMOILJIACTUYHBIX (DTOPIIOJIUMEDOB.

®dropmoanMepHbIe JTHUCTHI

®dropnosmMepHbIE JUCTHI M3TOTABJIUBAIOTCA CIIOCOOOM
IJIoCKoIIesieBoii sKcTpysuu. Jlucter u3 IIBI® maxomar imum-
POKOe IIpMMeEHEeHNEe B XMMUYECKOHN ITPOMBINIJIEHHOCTU, YePHOHN
W IIBETHOW MeTaJLIypruu, aBUaCTPOEHUM, JJIEKTPOTEXHUKE,
KOCMUYECKON TeXHWKE U B IPYTUX OTpacaax. Temmeparypa
skemayararuu: or -55°C mo +120°C. JIucter us IIT®O mpexn-
HasHAYeHBI [JI KUCIOJb30BAHUA B KauecTBe ()YyTEPOBOYHOTO U
MTPOKJIAIOYHOTO MaTEePUAJIOB B PA3JUUHBIX OTPACIAX ITPOMBIIII-
JeHHOCTU. VIHTEpBaJ paboumx TeMIIepaTyp 9KCIJIyaTalluu - OT
munayc 269°C mo miaroc 260°C.

dropomnaacToBbie 3arOTOBKH

KommpeccuoHHOe IIpeccoBaHMe - OAUH U3 HauboJiee pac-
IIPOCTPAHEHHBIX CIOCOOOB IOJYYEHUA 3arOTOBOK AJA IIPO-
M3BOJCTBA H3AEJUHN C IIOMOINBI0O MEeXaHUUECKOU 00paboTKH.
CyuiHocTh MeToZa 3aKJOuaeTcs B IPECCOBAHUU TabJIeTKU-
3arOTOBKM M3 PBIXJIOTO MOPOINKaA (PToprmosuMepa B CIEIlU-
anbHOU mpecc-popme. lanee TabiieTKa-3aroTOBKA IIEPEXOIUT
HA YYaCTOK TepMOoOOpaboOTKU, I'le U IPOUCXOIUT CIIJIaBIeHUe
(ckJeuBaHue 3a CUET B3AMMHOI'O IIPOHMKHOBEHUSA aMOPGHOI
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daspl 6HM3 JeXKalluX YaCTHUI[) CIPECCOBAHHOI'O (PTOPIIOJIH-
MEPHOTO MOPOIIKAa B CIJIOITHOW MOHOJUT. POPMOI 3arOTOBOK
MOTYT OBITH CTEPIKHU, ILJIACTUHBI, BTYJIKU, JUCKU, TPOQUIA.
N3 Hux ugér M3roToBJIeHNE VIJIOTHUTEIbHBIX, 3JIEKTPOU30-
JANMOHHBIX, aHTU(GPUKIIMOHHBIX 3JIEMEHTOB KOHCTPYKIIUMA,
U IPYTUX AeTajei.

droporacT-4 mocTaBIAeTCA IOTPEOUTEIIO0 ¢ OUPKOIi, Ha
KOTOPOI YKasaHbl HOMED IapTuu (PTOPIoJIUMepa, HOMep MecTa
B maHHOU maptuu. IIpu mpousBOACTBE MU3IEJIUUA OTHOTO pasMe-
pa He PEKOMEHAYyeTCs CMeINMBAaHNe MeXKAY CO00M pasiuuHBIX
naptuii mopoinka. Ilepen mepepaboOTKOI IIOPOIIIOK (PTOPOILIA-
cTa-4 moABEpralT KOHAUIIMOHWPOBAHUIO A0 TEMIIEPATYPHI II0-
pomika +23 = 2°C.

PaccMoTpuM OCHOBHBIE DPEKUMBI IIepepaboTKu (QTOpo-
miaacta-4 («ITH», « HM», TT') meTogaMu OpsAMOro - KOMIIPECCHU-
OHHOTO IIPECCOBAHUS, THUIPOCTATUYECKOTO (M30CTATHUUECKOTO)
mpeccoBanusda u RAM-sKcTpysuu.

W3 ¢propomnacra-4 mapku «ITH» MoryT maroraBimBaTbCs
UBIeTUA:

-METOJOM IIPSIMOT0 — KOMIIPECCHOHHOTO IIPECCOBAHMS:
BTYJKHU, TUCKU, CTEP}KHU, IIJIACTUHBI;

-MeTOZOM THAPOCTATUYECKOro (M30CTaTUYECKOI'0) ITPECCo-
BaHWUA: BTYJKHU, IUCKU, CTEPKHU, JabopaTopHaa IOCya;

-MeTOJ0M M3MeJbUeHNI Ha MeJbHUIAX: MIOPOIITKHU (PTOPO-
IJIacTa C oIpeJesieHHBIM pasmepom uactuil: ®-4I1TH40 (cpexn-
Hu# pasmep uactuil 40 mxm), @-4ITH20 (cpenuuii pasmep ua-
ctut, 20 MKM).

Ilepen mpoBemeHmeM oOIlepalluyd IIPECCOBAHUS W3IeIUil
IpeBAPUTEIbHO KOHAUIIMOHUPOBAHHBINA ITOPOIIIOK ITOABEPTAIOT
PBHIXJEHUIO Ha CIeIMaJbHOM ycCTpoiicTBe. B s3aBUCHMMOCTH OT
pasMepoB M3IeauUA IOA0MpaeTca HaBecKa IIOPOIIKa, KoTopas
paBHOMEPHO 3achiaeTrcs B mpecc-popmy. JIro0bie KOMKM, 06pa-
3YIOIIUECSA B IOPOIIKEe IIPU TPAHCIOPTUPOBKE WU XPAaHEHUWH,
Heo0XOoAMMO yAAJIUTh Iepe] 3arpy3Koii B mpecc-dpopmy. IIpecc-
(GOpPMBI UBTOTABJANBAIOT U3 XPOMUPOBAHHOMN YIJIEPOAUCTOM CTa-
JIU UV TOJINPOBAHHOM Hep:KaBeromlell craau. g Toro 4To0bt
MaKCHUMAaJbHO CHU3WUTL TPEHUE MEKAY IIOBEPXHOCTHIO IIpecc-
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G OpPMBI U TOPOIIKOM, IIOBEPXHOCTDH IIOJUPYETCI. 3a30p MEXKIY
MIyaHCOHOM U MAaTpUIlei mpecc-(GpOpMbI TOJKEH, KaK IPaBUJIo,
cocTaBJATh 0K0J0 0,1% nmmamerpa MaTpPUIIBI.

B mensx samuTsl npecc-GpopMbl MyaHCOH M3TOTABJIUBAIOT
13 TEeKCTOJINTAa WU OJIOUHOTO OPraHMYEeCcKOr'o CTeKJia, II0JIHa-
muzga. CooTHOIIeHMe AuaMeTpa W BBICOTHI IIpecc-(hopMbI, HC-
MMOJIb3YeMOH IIPU IIPSIMOM IIPECCOBAHUMU, CJAEAYeT OIPEeIesATD C
YU4ETOM 3aJaHHOI ILJIOTHOCTH II0JIyUYaeMOll 3arOTOBKU-Ta0JIeTKH
(ot 1,83 mo 2,05 r/cm®) u mporeHTa nsMeHeHua (paciinupenne/
ycaaka), KOTOpoe ITPOM30MAET IpU MpeccoBaHuUU. Pasmepsl
IMOJIy4aeMoOM IIPU MpPeccoBaHMU TaOJeTKMU IIOUTH Te JKe, UTO
u pasMmepsl mpecc-popmel. Cieqyer OTMETUTDH, UTO IIOCJEIYIO-
Iee CHeKaHWe BBI3LIBAET pacIlupeHune TabJeTKU B IPOI0JIb-
HOM HAaIIpaBJeHUU U YCAAKy B IIOMEPEYHOM HalpasjeHuu. [Ipu
IIPEeCCOBAaHUY U3NEJIUA MEHbBIIUM JaBJeHNEeM CKOPOCTh IIPecco-
BaHWUs, BPEeMs BBIJEPKKM W BpPeMs ITOCJEeNVIOIEero CIeKaH!s
YBeJINUUBAETCS, IIPOIIOPIIMOHAIBHO PA3HUIE AABJICHUN MEXKIy
pPeKOMeHIyeMbIM W peajbHO HCIOJb3yeMbIM. BoImep:kKa yBe-
JUYMBaETCA MO Mepe yBeqnuyeHusa radaputosB usgenus. Ooiue
JaHHbIe PEKOMEHAYeMbIX TeXHOJIOTMUECKUX IIapaMeTpPOB IIPO-
M3BOJCTBA M3JeJUI METOIOM IIPSIMOT'0 IIPEeCCOBAHUS IIPUBeEe-
HBI B Tabauie 4.8.1 B KOHIle KHUTH.

CrekaHue 3aroTOBOK IIPOMBBOAUTCSA B IIedaxX C IIPUHY-
IUTEJbHON BeHTUJIAINell, oOecHmeuyuBaOIIell IIepeMelInBa-
HUe HarpeBaemoro Bodayxa. CKoOpocTh HarpeBa/oXJaKIeHUS
yMeHbIITaeTcs IO Mepe YBeJInuUeHUus rabapuToB usgenus. Bpe-
Ms TepMooOpPabOTKY yBeJIMUYKUBAeTCs II0 Mepe YBeJUUYeHUs ra-
6apuToB msameaus. IIpeccoBaHHBIE AeTalu YKJIAABIBAIOTCA Ha
BpAaIaoIuicsA IOAL0H C IIeJIbI0 PABHOMEPHOCTHU IPOTrpeBa 3a-
TOTOBKU C PasHBIX cTOPOoH. CKOPOCTHL BpallleHUs IMOAMLO0HA CO-
craBaser 50 + 100 o6/MuH.

ITpu mpoBeneHNT TePMOOOPAOOTKY HE AOMIYCKAeTCA KOHTAKT
CIeKaeMbIX 3aTOTOBOK APYT ¢ ApyroM. IIpu creKaHWy HEKOTOPBIX
UBIeJUH IJIs pesaKcalliy TeMIIepaTyPHbIX HATPS:KeHUN IpuMe-
HSIOT OIepaIio BBIZEP:KKU mpu Temmeparype + 345°C. Boiee
TOUHBIE TapaMeTPhl MB3TOTOBJICHUS UBNEJUN Ha HMEIOIeMCs
000pPyZOBaHUU B 3aBUCUMOCTH OT UX THUIIA U PAa3MEPOB U3HeJIUHi
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MEeTOZOM IIPSMOTO IIPpeccCOBaHmUsA IIPUBeAeHbI B Tabaure 4.8.2.
IIpu umsroroBjieHUHU OeTaJjeli MeTOAOM IIPAMOTO HPECCOBAHUA
Ha U3IEeIUSIX MOTYT 00pasoBhIBAaThbCsA nedeKThl. IlepeueHsb BO3-
MOXKHBIX MTe(eKTOB, a TaK Ke MPUUYNHBLI UX BOSHUKHOBEHUS CM
rabauiy 4.8.3.

MeTo ruIpoCTaTUUECKOr0 IIPECCOBAHMS 3aTOTOBOK 3aKJII0-
YaeTcAa B IMOJYYEHUM UBIEJNN B CIEIUAJbHBIX Ipecc-(opMax,
B KOTOPBIX JaBJjieHue Ha (hTOPOILJIACT IIepemaeTcs uepes CIelu-
aJbHYIO 000JIOUKY, ¥ BeJIUUYMHA STOTO JaBJIECHUA OJUHAKOBAA IIO
Bcell IJIoIafu IpeccoBaHus usgenuii. JlaBieHue B creluab-
HOIT 000JIOUKe Cco3JaeTcs IIPU MOMOIIH KUIKOCTH. Ilpu rumpo-
CTaTUYECKOM IIPECCOBAHUM ITOPOIIIOK (hTOPOILIAcTa He IOABEep-
raercsa IIpeJBapUTEIbHOMY PHIXJIeHUIO. IIOpOITOK HEOOMBIINMU
MOPIUSAMHU TIOMEIaeTcsi B Ipecc-QopMy U IIOAIIPECCOBBIBAETCS
cHelraJIbHBIMU TIpuUciocobseHnaAMu. Ilocse 3anoIHeHus mpece-
GopMBI B CEIUATIBHYI0 000JI0UKY MOJAETCS KUIKOCTD.

IIpeccoBanme mpoumsBoguTCA Ipu Temieparype 23+2°C.
IIpuMepHbIe TEXHOJIOTHUYECKNE ITapaMeTPhl M3TOTOBJIEHUS W3-
IeJIUi MEeTONOM THIPOCTATHUYECKOTO IIPECCOBAHUS IIPUBEIEHBI
B Tabaure 4.8.4. IIpu uCmoIb30BaHUN IJIA M3TOTOBJIEHUS TAaH-
HBIX 3arOTOBOK METOJOM [ABYXCTOPOHHETrO IIPSMOTO IIpeccoBa-
HUSA TapaMeTPhl BeJIeHUsS TeXHOJOTHUUYECKOT'O IIPOIlecca MOTYT
OTJIMYAThCA OT YKasaHHBIX B Tabuauiie 4.8.4. Cuexanue mpous-
BOAMTCS aHAJOTUYHO CIIEKAHUIO 3aTOTOBOK. IIpy M3roTOBIEHUN
JeTajell MeTOJOM THIPOCTATUYECKOTO IIPECCOBAHUA Ha U3Je-
JUAX MOTYT 00pasoBhIBaThCS MedeKThl. [lepeuerb BO3ZMOMKHBIX
nedeKTOB, a Tak ’Ke IPUUYMHBI UX BOBHMKHOBEHUSA IIPUBEJEHBI
B Tabuauie 4.8.5.

dropomnact-4HM B OCHOBHOM HCIIOJIB3yeTCSA IJIS IOJIY-
YeHUS TePMOTPaHYJIUPOBAHHOTO mopoIiKa (dpropomnacra-4TT).
IIpou3BOACTBO OCHOBAHO HA M3MeJbUYeHUU TEePMOOOpaboTaHHO-
ro IpeJBapUTeIbHO CIIPeCCOBAHHOr0 (OpUKETUPOBAHHOTO) (PTO-
pomnacra-4 mapku «HM» ymensHbiM nasiaenmem 30 xrc/cm?
TepMooOpPaboTKa IPOM3BOAUTCA B IIeUaX C NPUHYAUTEIHHON
nupKyaamnuein Bosayxa. CKopocTsh Habopa TeMmOepaTypbl Co-
craBiasger 40+90°C/uac. Temneparypa cuexkauus + 375+10°C.
Brigep:xkKka IIpu TeMIileparype clexkaHus 3,5+4,5 vaca. Oxjax-
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neune 1o temieparypsl +180°C mpousBoAMTCS B €YU CO CKO-
pocteio 40+60°C/uac. [anpHelilee oXIaKIeHIE TPOUCXOIUT C
IeYbl0 WJIU IO BBITAKHON BEeHTUJISIHEH.

Hasee (ropomaacT HaIpaBAdgeTCsS HA CIEIUAIbHYIO
MeJILHUILY, TZle u3MeJbuyaeTcad u KJaccubumnupyercsa. Ilopo-
moKk PD-4TT' umeer ciegylomnime xXapaKTEePUCTUKU: CPETHUN
pasmep uactuii ot 400 mo 1000 MKM, HachIIHAs ILJIOTHOCTh
500 — 800 r/mm?, uagexc Tekyudectu - 12 — 16 cex. Ilpu moury-
yenuu mnopomika ®-4TT B mpolecce ero mM3roTOBJIEHUS MOTYT
o6pasoBbIBaThbCa AedeKThl. IlepeueHb BO3MOKHBIX Ie(eKTOB,
UX IPUYUH U CIIOCOOOB MX YCTPAHEHUA IIPUBEAEHBI B TaOJIUIlE
4.8.6. CeoiictrBa @-4TT" nmpusenenn! B Tabaurme 4.8.7.

Meron nayu:xkepHoit RAM-sKCcTpy3un 3aKJjJa0UYaeTcs B II0-
ayuenuu uadgenuii s @-4TT Ha NIYHKEPHBIX dKCTpyAepax. B
3aBHUCHUMOCTHU OT pPasMepa ¥ TUIIA BBINYCKAEMBIX UBIEJUN MPU-
MeHseTCs clieluajabHas OCHACTKA. [Ip M3roTOBIEHUU dKCTPY-
BUMOHHBIX W3JEJUN HOPIUA IIOPOIIKA HAIIPaBJISAETCA IIYHMKEe-
pOM B CIeKaTeJbHYI0 KaMepy, B KOTOPOIl MPOUCXOAUT Paso-
rpeB yacTuil (GToproJuMepa OT KOMHATHON TeMIIEpaTypPhI 10
remmepaTypsl o +360°C qo +395 °C. 3a cuer TeMmepaTypHOTO
pacmiupeHus (QTOPIOIMMEpPA B CHEKaTeJbHOW KaMepe cosza-
eTcs MaBjieHMe, IT03BOJIAIOINEee HA BBIXOE II0JyYaTh T'OTOBBIE
uagenusd. JlJrHa cIeKaTeJ bHOI KaMephl IIOAOMPaeTcss B 3aBU-
CHMOCTH OT pasMepa U THUIIa BBITYCKAEMOTO UBIeJUS U U3Me-
Hsercs otT 1000 mo 1600mm. (151 obecieueHusA paBHOMEPHOCTH
pasorpeBa Kamepa pasOuBaeTcs Ha 30HBI. TeMmIepaTypa B KaiK-
IOl 30He oborpeBa IIOAOWpPAETCS IJIsd KayKIOTO TUIIA U3IeJnsd.
Homyckaercsa A YBEeIWYEHUS CBITYYECTU TOMOJHUTEIbHOE
OXJIaKJeHMe IIOPOIIKAa Ilepe] IIPOBeJeHNeM OIlepaIuu dKCTPY-
sun. [lapamerpsl nepepaboTku mopomka P-4TT Ha mmeromnieM-
cs 3aBOJICKOM 000pyIOBaHUM IIpUBeeHbI B Tabauile 4.8.8. ITpu
MB3TOTOBJIEHUM JeTajell MeTOAOM ILIYHIKEePHOUW SKCTPy3uu Ha
U3AeNIUAX MOTYT 00pasoBBIBAThCA AedeKThl. Ilepeuennp BO3-
MOXKHBIX Ae(eKTOB, a TaK Ke MPUUYUHBI UX BOSHUKHOBEHUS
mpuBeneHbl B Tabaure 4.8.9.
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I'masa 15.
OCHOBHBLIE COEPHI ITPUMEHEHUA
OTOPIIOJIUMEPOB

Ciexyer oTMETUTH, UTO YHUKAJIbHBIE CBOMCTBA (hTOPIOIHU-
MEPOB IIOPOM HaAXOAAT caMOe HEOKUIAHHOEe IIPOCTOEe PeIleHue
CJIO’KHBIX MHIKEHEPHBIX 3a7]a4, O UEM MbI PACCKAKEM B TPETHEM
paszesie KHUTU. 3/1eCh KOPOTKO MOoKakeM npumeHeHue PII.

®dTopriosImMepPHI B 3JIEKTPOIHEPreTHEE.

CoBepIlleHCTBOBAHUA KOHCTPYKIIUI I'€eHEPATOPOB, MACJIO-
HANOJHEHHBIX TPaHCHOOPMATOPOB, BBIKJIOUATEJIEl W APYroro
CHJIOBOTO 9J€KTPOOOOPYLOBAHUS C IIeJIbI0 IIOBBIIIIEHUA ero dKC-
IJIyaTaIlMOHHON HAaJeXHOCTU U SKOJIOTMUYECKOIl 0e30IMacHOCTHU
HEBO3MOYKHO 0e3 mpuMeHeHWsA (TopmoguMepoB. TepmoamHa-
MuyecKue M (U3MUECKUe CBOMCTBA PAJA HETOPIOUUX IUIJIEK-
TPUUYECKUX TEIJOMPOBOAHBIX (PTOPOPTAHUUECKUX KUITKOCTEH C
remieparypoil kunenusa or 100 go 180°C mo3BOIAIOT MCIOJb-
30BaTh WX B KauecTBe d(P(PeKTUBHBIX IIEPEHOCUMKOB TeIlja B
CHJIOBBIX TpaHchOpPMAaTOpax B3aMeH TOPIOUYEro YIJIeBOJOPOILHO-
ro TpaHchopMaTOpHOTO Macja. IPPEKTUBHO MCIOJIL30BaHME
HaJe’KHBIX OOMOTOYHBIX M MOHTAYKHBIX IIPOBOJOB M KabeJsei
BO (DTOPOILIACTOBOM MB0JAINU, YIIJIOTHEHUN M3 PE3SUHBI HA OC-
HOBe (PTOPKAy4YyKOB, (PTOPHOJMMEPHBIX AHTUKOPPO3MOHHBIX
MMOKPBITUI 000PY/IOBAHUSA U METAJJIOKOHCTPYKIIUN B U3JEJIUAX
BOEHHOI U APYroil OTBETCTBEHHOUN TexXHMKU. IIpuMeHeHUe Te-
JIOMEPOB A 00paboTKM ITPOBOAOB BO3AYIIHBIX JIDII mosBoss-
eT n3bexaTh OOPBHIBOB ITPOBOJOB OT TOJIOJIELA.

DTopmoJmMepbl B XHMHUUYECKOI, He(PTAHOMH U ra30BOM MPO-
MBINLJIEHHOCTH.

OcBoeHME IIPOMBIIIJIEHHOr0 IIJIaBKUX (DTOPOILIACTOB U
(GTOPKAYUYKOB MO3BOJIMJIO OCYIIECTBUTH HPOMBINIJICHHBIN BbI-
MyCK (PTOPOILJIACTOBBIX AIlapaToB, TPyO, apMaTyphbl, HACOCOB,
yrIJIOTHeHI/IfI, KOHCTPYKIIMOHHBIX MAaTepHuaJiOB N I/IS,Z[eJII/Iﬁ AJIA
AHTUKOPPO3UOHHOI 3aIUThl TEXHOJOTUUYECKOTO 000PYI0BAHMIA.
DTOPIOIUMEDPHI CYIIECTBEHHO IPEBOCXOIST OJUITUIEH, Pesu-
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HBI, JaKW, TEDMETUKY, IPUMEHIeMbIe B Ta30BOI IIPOMBIIILIEHHO-
CTU AJIST aHTUKOPPO3MOHHOM 3aIlUTHI ¥ YIJIOTHEHUS TPYOOIIPO-
BOJIOB, KOMIIPECCOPOB, EMKOCTHOTO 000PYAOBAHUA, apMaTypPhbl U
TpuOOPOB, IO XUMUYECKOUN CTOMKOCTH, TEILJIO- © MOPO30CTONKO-
CTH, aTMOC(HEPOCTONKOCTH, AUIJIEKTPUIECKUM CBOMCTBAM U CPO-
Ky cay:x0nl. K npumepy, ¢propomiact-1 obiagaeT BLICOKOM MeXa-
HUYECKOM IIPOYHOCTHIO, 'MOKOCTHIO, CTOMKOCTHIO K HMCTHUPAHUIO
¥ MHOTOKPATHBIM IIeperundaM, X0opoIleii aaresrueil K pasanyHbIM
MaTepuajiaM, IIPEBOCXOTHOM aTMOC(HEPOCTOMKOCTBI0O M CTOMKO-
CTBhIO K paguanuu. B He(TAHONU U rasoBoii, KaK U XUMHUUECKOU
npombiieHHOCTH PII — MOKPHITUA MOTYT OBITH MCIIOJIB30BAHBI
[UIS aHTUKOPPO3UOHHO 3aIIUThl HACOCOB, 3aIIOPHOM apMaTypHI,
TPYOOIIPOBOIOB ¥ IIUCTEPH IJIA TPAHCHOPTUPOBKU M XPAHEHUSA
arpecCUBHBIX IKUIKOCTEl; B KauecTBe aHTUAATe3WOHHBIX IIO-
KPBITUHM MeTaJLIOKOHCTPYKIuii. @-1 u @-2M MoryT ¢ ycmexom
3aMeHUTh IIOJUITUJEH IIPU AHTUKODPPOSUOHHOM B3aIlfuTe Iaso-
IIPOBOJIOB, EMKOCTHOT'O U APYTOro 000OpyAOBaHUA B Ta30BOIl IIPO-
MBIIIJIEHHOCTH. Pa60ThI MOTYT IIPOUBBOUTHLCS KaK B 3aBOIACKUX
YCJIOBUAX IIPU UBTOTOBJIEHUU OOOPYINOBAHUSA, TAK U B IIOJIEBBIX
YCJIOBUSX MOHTAKa ¥ PEMOHTA 000pYIOBAHUS.

®droprosmMepsl B MeTUIIUHE.

dropmonumepsl 3G HEKTUBHO HCIOJL3YIOTCSI B MeIU-
IIMHEe B KayeCcTBe KOHCTPYKIIMOHHBIX MAaTepUAJOB U M3AEIUHR
MenunuucKol TexHuUKu. WHKeHepamum KUXK coBmecTHO C
NHCTUTYTOM CEPAEUYHOCOCYAMCTON XUPYPTUU WM. aKaJeMUKa
A.H. BakyneBa O0b11u pasdpaboTaHbl, OCBOEHBI B IIPOM3BOICTBE
U KJIUHUYECKON HpaKTHKe (PTOpPOIIacToBBIE IIPOTE3HI KPOBE-
HOCHBIX COCYZOB, TPUKOTAaKHaAs TKaHb, MeIUIMHCKUi ¢eTp,
KanWJIISapbl, KaTeTepbl, QUIbTPHI, nudHy3noHHbIe MeMOpPaHEI.
IIpombIlIeHHOEe TPOM3BOACTBO IIPOTE30B KPOBEHOCHBIX COCY-
OB 13 IIOPHUCTOTO (3KCHAHANPOBAHHOTO) IIOJIUTETPa(GTOPITUIIE-
HA OCBOMJI HAYUYHO-IIPOM3BOJCTBEHHBI KOMILIEKC «IJKODIOH»
(Caukr-IlerepOypr). M3-3a HeymOBJIETBOPUTENbHBIX YCJIOBUI
XpaHeHUus cTpaHa ekeromgHo tepsaer Oosee 100 000 sumTpos
kKoMmmoueHTOB KpoBu. OAO «Tamollonmumep Kupopo-Yermnerk»
coBMecTHO ¢ KUPOBCKMM HAy4YHO-MCCIEIOBATEIbCKUM WHCTH-
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TYTOM I'eMaTOJIOTUU W IIepeJHuBaHUs KPOBU ObLiIu paspadorTa-
HBI ¥ UCIIBITAHBI C MOJOMKUTEIbHBIMU PE3yJIbTaTaMU KOMILJIEKC
(GTOPOILIACTOBBIX M3AENUI I/ KPUOMEIUIIMHBI: KPUOKOHTeH-
HepblI, KPUOTIPOOUPKHU, (PUIBTPHI, KaTeTepbl, TPYOKM, COCYABI,
COeNUHUTENbHbIE W YIJIOTHUTEJbHbIE J€MEHTBI IJIs CTaI[o-
HApPHBIX U IIEPEHOCHBLIX YCTAHOBOK MEPEINBAHUSA KOMIIOHEHTOB
KPOBU U KOCTHOTrO Mo3ra. PaspaboTaH HETOKCUYHBIN, 6€30TMbI-
BOUHBLIM KPHOMPOTEKTOP [AJsI CTBOJIOBBIX KPOBETBODPHBIX KJIe-
TOK KOCTHOI'O MO03ra, mepudepudyecKkoii KpoBu, TPOMOOIUTOB U
nenikoruToB. O npumenenue [IP]] B kauecTBe KpoBe3aMeHUTE-
JIsT MBI IOAPOOHO paccKasajyd B IIEPBOM pasiese KHUru. Brico-
K09((EeKTUBHO ero MpUuMeHeHNe IPU JIeUeHUU OKOTOB U T.II.

IIpuMepsl COBPEMEHHOTO IIPUMEHEHHUA (PTOPIOIHMe-
POB B CTPOMTENILCTBE U APXUTEKType MPUBEAEHBI B pasmeie 3
JdaHHOW KHUTH. [lomuepKHEM, UTO ¢ MPpUMEHEHMeM MaTepuaja
ETFE MmoryT cos3maBaThbCs: WUT'POBLIE IIEHTPhI, KOH(EpPeHII-3a-
JbI, MecTa [IJs IIapKOBKHU aBTOMOOMJIEH, TOPrOBBIe U IIPecc
1meHTphl. [IOKPBITUS, BBIMIOJHEHHbIE M3 IPOUYHBIX (PTOpOoILIa-
CTOBBIX ILJIEHOK C HNPUMEHEHMWeM [QUCIePCUOHHBIX KPACOK U
MMOJICBETKU, CIIOCOOHBI YKPACUTh MHOTHE COOPYKEHUS U ABJIA-
IOTCS HOBBIM CJIOBOM B I'DaJlOCTPOUTEILCTBE.

OcHoBHBIE 00JIaCTH NPUMEHEHUS (PTOPIOIUMEPOB IIPH-
Benenbl B Ta0auie 4.8.10 npuio:xenus 4.
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I'zmasa 16.
XAPAKTEPUCTUEA COBPEMEHHOI'O PBIHEA

®TOPIIOJIUMEPHON ITPOOYKIINN

Ecau mpenacraBuTh MUP HMOJUMEPOB KaK HEKYI0 agemep-
HYIO0 IUpPaMUIy, B KOTOPOI CBOMCTBA U XapaKTePUCTUKHU IIPO-
IYKTOB BO3PACTAIOT K BEPIIMHE TaKOW NMUpPaMHUAbI, TO MOKHO
CMEJIO OTHECTH (PTOPOILIACTHI K IIJIaCTHKAM CIIEIHNAaJbHOTO Ha-
3HAUEHUS KOTOpPLIE 3aliMyT B HEpPapXUMW MOJUMEPOB OTHO U3
ocHOBHBIX MecT (cMm. puc.l). Ilpu saTom (ropromumeps! HEIB3A
OTHECTH K ILIaCTUKAM MAaCCOBOT'O IPOM3BOACTBA KaK IIOJIUITU-
aen u IIBX. ®TopomaacThl — 3TO BBICOKOTEXHOJOTUUHBIE TIO-
JUMEPHI CIIENNaIbHOTO Ha3HAYEHU .

Wepapxusa pbiHKa nonumMepoe

Cynepnonumepsi

CneumansHbie
nonuMMepsl

BH®

HHmeHepHbIg
ANACTHRM

MUNeLeALILIONE BUEOLIOA BURLOBYK
winLondaiedex suhoged

rTOnM il
A Mey DGoyy onmaMie
oo G BOnar | e Ciepad IS
THpeHCTupe, | ongTHito
OBy MPOR i’loﬂ“ﬁmeﬁ E
AMOPyy, Opug | promuPO” anHECK -

* Monvbeisaonminnaaan (PEIL MNonmesa (P1). M PAdY, (PEEK). B
Hesh nankcynedon (HTS)

Puc. 1. Hepapxus pulHKQ nOAUMEPOS
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MupoBoii pbIHOK (PTOPIOIMMEPOB
PBIHOK (TOpHOSIMMEDPOB aKTHUBHO pasBuBaercs. Crpoc
Ha YHUKAJbHbIE BBICOKOTEXHOJIOIMYHBIE IMPOAYKTHI PACTET BO
BCEM MUPE B cpexHeM Ha 5- 7% B rox (cMm. puc.2).

250

200

150

100

50

1996 1997 1998 1999 2000 2002 2004 2006 2008 2009 2010

Puc. 2. lunamura npou3sodcmea pmopnoiumepos 8 mupe, moic.
MOHH 8 200.

MupoBasd IIPOMBIIIJIEHHOCTh (PTOPIOJIMMEDPOB MOJKET
OBITh OXapaKTepHU30BaHA CTPYKTYPOHl ¢ Tpems pamamu. Ilep-
BBIA paAn 3aHAT KomnaHueidr «DuPont»; BTOpoii psan BKJIOUAET
AT APYTUX TJIABHBIX YYACTHUKOB PBIHKA (PTOPIOJIMMEPOB:
«Solvay», «Daikin», «Dyneon», «Asahi Glass» u «Arkema
Inc.» u poccuiickoro mpousBomuTessa roproaumepoB - OAO
«Tamollonmmep»; TpeTuil pAL BKJIIOYAET PACTYIEe YUCIO IIPO-
M3BOAUTEJell B TaKUX cTpaHax Kak Kuraii, Uanus.

OCHOBHBIMH OTPACIAAMYU HTPUMEHEHUS (HTOPIOJUMEPHBIX
MaTepuaJioB ABJIAIOTCA XUMHUUECKasa 1 HepTeXxuMuuecKasa IIpo-
MBIIILJIEHHOCTh, MAIIIMHOCTPOEHNE U 3JIEKTPOIHEPreTUKA, apXU-
TEKTypa U CTPOUTEJBCTBO (CM. puc. 3).
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Npyrve otpacnu
MeauumHa 5?"
5%
OnekTpoHuka U
AneKkTpoaHepreTnka
ToBapbkl HapOAHOrO 25%
norpetnexuns
10%
"Mamuﬂomum
20%
Xumuyeckas
HedTexumuyeckan
NPOMBILLNEHHOCTb
20%

Puc. 3. OcnosHble ompacau nompebieHus mopnoaumepos

B mpoussojicTBe (PTOPIIOJIMMEPOB JULEPOB HE MHOIO: U3
Kpynueix Kommnanuii: DuPont, Daikin, Solvay. CyijecTBeHHYIO
IOJIF0 37IeCh 3aHMMAIOT TaKKe KoMImaHuu Kwurasi, Tie B HACTOs-
1ee BpeMsA IPOU3BOACTBO (DPTOPHPOBAHHBIX IIOJUMEPOB pPa3BU-
BaeTcsa HauboJiee CTPEMUTEIbHO, IPaiiBep - YBeJIUUYUBAIOIIUHACS
cIpoc Ha (PTOPIIOJIMMEPHYIO IPOoAyKIinio. He ImocaemHi0 POJb
B 9TOM IIpOIlecCe HNI'PAIOT 3HAUNTEJbHBIE 3alachl (PIIOOPUTA B
crpaue. IToka 3mecs mpousBoguTcsa B ocuoBHOM IIT®9, moasa ko-
TOPOro B 00II[eM 00'beMe IIPOM3BOCTBA (proprosumepos B Kurae
cocrasisieT 85%.

Ha wmauvamo 2012 roma MOIITHOCTH TIO TIPOU3BOJACTBY
IIT®D B Kurae cocraBuim 55 ThIC. TOHH B I'OJl IIPU 3arpysKeH-
mHoctu 60% . Ms36erroxk IITPI B Kurae mabiromaercs JHUIIL B
cerMeHTe HUBIINX COPTOB 9TOT0 MPOAYyKTa. [IpOM3BOACTBO BBI-
cokokauecTBeHHOro IIT®O — moxa Ha HM3KOM ypOBHE, HaKe
He CMOTPsSA Ha TO, UTO CIPOC Ha HEro BBICOKUI, B 0COOEHHOCTHU
CO CTOPOHBI CTPEMUTEJBHO PAa3BUBAIOIIUXCA B 9TOU CTPaHe MH-
(dopMaIMOHHBIX I KOMMYHUKAIIMOHHBIX TexHoJioruii. [losTomy
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cyiiecTBeHHyi0 oo [ITPD BBICOKOTO KauecTBa COOTBETCTBY-
IOII[Ve TPOM3BOIUTEIIN BBIHYKJ€HBI UMIIOPTUPOBATD U3 APYTUX
crpad. Cupoc ma IIT®O u apyrue (proproaumMepbl BHICOK U B
IPYruxX CTpaHax M peruoHax mMupa. EcTecTBeHHO, B 0OJIBINElH
CTENEeHU 5TO KacaeTcs Pa3BUTHIX CTPAaH, I'Jle YPOBEHb DPas3BU-
THUA COBPEMEHHBIX TEXHOJIOTUH M KAYeCTBO JKMUBHU JOCTATOUHO
Beauku. Tak, Hanpumep, B EC pasiuuHblie OTPACIU ITPOMBIIII-
JIEHHOCTH MOTPEOJIAIOT OKOJIO YeTBEPTU IIPOUBBOIMMOIO B MUPE
IIT®S (cm. puc. 4).

OcTanbHOU MUp
13%

bpasunua

AnoHwua 2%

8%

H0.Kopesa

Unaua
6%

Puc. 4. ITompebnenue IITPI no pezuonam 6 2011 200y

CroenuaaucThl IIPEAIIOJaraiT, YTO CPeJHUN eKeroqHbIN
TeMHO pocTa pPbIHKA (propmoaumepoB g0 2020 roga cocraBuUT
5,7-6% . I'maBHBIMU OTpaciasiMu, 00eCIeUNBAIOIIUMI BLICOKMI
TeMI POCTa IIOTPebJIeHUus, SABJIAIOTCS IPOW3BOACTBA Kabeisd,
IIPOBOZIOB, aBTOMOOMJIEH, apXUTEKTYPHBIX IIOKPBITHII, KOTO-
pble HCIOJIb3YIOT mpeuMylnectBenHo IIT®I, DIII, ITDPI u
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IIBO® (cMm. puc. 5). T (PTOPOIIACTLI Ha CErOAHAIIHUN TeHb
ABJSAIOTCS HamboJee IMIUPOKO MPUMEHSIEeMbIMU B MUPE U3 BCETO
KJacca (pTOpPIIOJIMMEPOB.

IIT®S - noMuHHPYIOMINUHA (PTOPIOJIUMED, CIIPOC HA HETOo
cocraBiasier 60% MupoBOro morTpedseHuss GTOPIOJIUMEDPOB (CM.
puc. 5). Taxkske K umcay HamboJsiee mOTPEOIAEMBIX (DTOPIIOJIU-
mepoB oTHocuTcsa IIBI®, ubsa moas cocraBisier okoao 20%
MUPOBOTO HOTpebsieHUss (roprmoaumepoB, u PIII, morpedire-
HUEe KOTOPOTO cocTaBJseT OKoJo 15% wmwupoBoro motpeb.ie-
HUA GTOpIOJUMepPoB. AHAIU3 TEeHAEHIIUN Pas3BUTUSI MUPOBO-
ro PHIHKA MO3BOJISIET PACCUUTHIBATH HA TO, UTO CYIIECTBEHHAS
YacTh pocCUUCKUX (propmosimmMmepoB B mepuof no 2020 roga Oy-
€T 9KCIIOPTUPOBATHCS.

®roponnact-50M

CneuwansHsie
ropnonumenpei ®roponnact-40
®roponnacr-4MA,46

@®roponnact-2M
®TopnnacT-4

Puc. 5. Mapounasa Cmpyxmypa nompebjenus mopnoaumepos

Poccusa Ha mupoBomM pbIHKE (PTOPIIOIUMEPOB
Poccusa mo o0bemMy IpOMBBOACTBA (PTOPIIOJMMEDPOB IO
1980-x romoB 3anumaJjia BTopoe Mecto mocie CIIIA, Beimyckas
oko0J0 30% MUPOBOrO 00bEMa 9TOI MPOAYKIMU. ACCOPTUMEHT
paspaboranHbiXx B Poccum (TOPOILIACTOB MPEBOCXOAUJ CYM-
MapHBIH acCCOPTUMEHT BCeX 3apyOeKHbIX (pupm. MamiuHOCTpO-
eHure, 0COOEHHO IIPOM3BOJACTBO BOOPYKEHUS, MOJTHOCTHIO 0asu-
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poBaJjioch Ha OoTedecTBEHHOM chbipbe. Hauaso 90-x romos crajo
TSXKEeJeHINTNM IIePUOAOM JIs ITPOU3BOAUTE el (hTOPOIIACTOB.
BayTpennuii prlHOK CTPaHBbI PYXHYJ - B CBA3U C PE3KUM CO-
KpallleHreM IIPOMBIIIIJIeHHOCTH BOOPYKEHUHN MOTPEOHOCTH BO
dropomacTax pesko ymnaJja.

B 1992-1993 romax aKTMBU3UPOBAJIOCH BXOXKIEHINE POC-
cuiickux ()TOPOILJIACTOB Ha BHEIIHWI PBIHOK. B pesyiabTare
rmepeMeH, IPOUBOIIEeINNX B CTPYKTYype IPOMBIILIeHHOCTH Poc-
cuu B niocaenaue 20 JeT, BHYTPEHHUN PHIHOK UBAeanit us Gpro-
pormIacToB pe3ko yMeHbIuiacsa. B Poccum cyiiecTByeT MeHee
40 xommaHuii, mepepadaThIBAOINUX (PTOPIOIHMEpPH (CM. IPHU-
aoxkeHue Ne. 3). MoOIITHOCTH 110 BBITYCKY ChIpbA 6oJiee yem B 10
pas IPeBBIIAI0T MOTPEOHOCTY BHYTPEHHEro PhIHKa IIepepador-
Ku. Ha maHHBIT MOMEHT POCCHUIICKOe ITPOMU3BOACTBO (DTOPIIOJIU-
MEPOB IPAKTUUYECKU IIOJHOCTHI0 OPMEHTHUPOBAHO Ha BHEITHUH
PBIHOK, UTO CTABUT €€ B MPSIMYIO 3aBUCUMOCTD OT TJI00ATBHBIX
9KOHOMMHUYECKUX COOBITHIA.

IIponykmusa xoaguara OAO «T'adollomuMmep» XOPOIIO 13-
BeCTHA HA MUPOBOM phiHKe. KoMmanusa sanumaet 4-5-e MmecTo B
mupe 1o npousBoacTBy IIT®I, mpu sTrom mona OAO «Tamollo-
JuMep» Ha MupoBoM pbiHKe IIT®I (Ttedsona, propoinaacra-4)
cocrasysieT oKoJso 9% (cm. Puc. 6.).

DuPont
Shangdong Dongyue Grou,
Dyneon
HaloPolymer

Daikin

Solvay Solexis

Zhenghao Changuang

‘Asahi Glass Company
Shanghai 3F New Matarials
Jiangsu Mailan Chomical Grou
‘Thejiang Jusheng Fluorochemical
Jinan 3F Fluorochemical Co

5.C Viromat 5.A.

‘Gujarat Fluorochamicals Ltd,
Fuxin Hengtong Flusrochemical
Zaklady Azotowe w Tarnowie
Hindustan Flugrocarbons Lid. [HI

Puc. 6. OAO «I'anollonrumep» Ha mupogom pvinke IITDPI
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OCHOBHBIM (PTOPIOIMMEPOM, IIPOM3BOAMMBIM POCCHUIA-
CKUMHU IPEANOPUATUSIMU, SABJISIETCA IIOJUTETPAPTOPITUIIEH.
Ero mona cocraBiser okoso 90% o6bemMa IPOU3BOACTBEHHBIX
moinHocTe. Oxo0 5% BHYTPEHHEro0 HPOM3BOACTBA (PTOPIIO-
aumepoB npuxoautcsa Ha [IBAP, [ITPXI, PIII, ITPI, 8%
3aHUMAIOT PTOpKayuyyKu. [Ipon3BOACTBOM MOCTETHUX 3aHUMA-
erca 3aBon «lamollonmumep Kuposo-Uemernk». OAO «Tamollo-
aumep ITepMb» MTPOMBBOAUT JIUIITH MOJTHOCTHIO PTOPUPOBAHHBIE
MMOJIUMEPHI Ha OCHOBe TeTpadToOpsTUIeHa, a TaKiKe HeGOJIbIIIoe
KosmuecTBO TP (cm puc. 7).

Bosee y3rymo

CerMeHTAIluI0  BHY-

TPEHHEro MPOMU3BOJI-

= NTo3 CTBO mOJIUTETPaAdTO-
paTuieHa B COOTBET-

CTBUU C MAapPOUYHBIM

5%

u OTOpKAy4yKN

Mnaekue ACCOPTHMEHTOM CM.
¢hropnonumepb Ha puc. 9.
B IajabHe-

IIeM, BBHUAY IIOBBI-
HIEHUSA OTIYCKHBIX
ImeH poccuiicKux
TOpIOIUMEPOB Ha
MHUDPOBOM DPBIHKE U
HEKOHKYPEHTOCIIO-
COOHOCTH POCCHUMCKHUX (PTOPIIOJUMEPOB B 0oJiee BBICOKOM Iie-
HOBOM [AmMamnasoHe m3-3a OoJjiee HM3KOTO KauecTBa (pasmep dUa-
crui), B maausl OAO «Tamollonumep» BXOAUT MOAEPHUIAIUA
ITPOU3BO/ICTBA (PTOPOILIACTOB C YCTAHOBKOM MEJBHUI] TOHKOTO
IOMOJIa. OITO IPHUBENET K COOTBETCTBUIO ITPOUBBOIMMEIX (PTOP-
TIOJIMMEPOB MUPOBOMY CIIPOCY U YCUJIUT IIOJIOKEHIUe IIPedIpu-
ATUS Ha BHeNIHeM pPbIHKe. Kpome TOro, B mepClIeKTUBHBIX ILjIa-
HaxX IPeAIIpuATHsa BoccodgaHme mpousBoacTBa IIDA, a Ttaxixe
paciiupenue IIPOU3BOJICTBA COMOJMMEPOB TeTpadTopaTUIeHa C
stuseHoMm u PIII.

CoBOKYIHBIE ITPOM3BOJCTBEHHBIE MOITHOCTH B Poccuu
IMO3BOJIAIOT BBIIYCKATh A0 15 THIC.TH (PTOPIIOJIUMEPOB B TOIH.

Puc. 7. Cmpyrxmypa poccuilckozo
npouseodcmea Gmopnoaumepos
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Hau6oabImuMu MOIITHOCTSAME II0 IIPOU3BOJICTBY (DTOPIIOIMME-
poB — mo 10 ThIc. TOHH (PTOPIIOJMMEPOB B IO paciiojaraer
000 «Tamollomumep KupoBo-Uemenk». YPOBEHb 3arpysKeH-
HOCTY COBOKYITHBIX MOIITHOCTEN POCCUHCKUX TPOM3BOAUTEJEN
¢ropmosumepoB Bapbupyercsa ot 60% mxo 92% B 3aBUCHMOCTU
OT CHUTyalliu Ha PBIHKaX cOBITA.

ITocTaBKU poccuiicKux ()TOPIOJUMEDPOB Ha PHIHOK EBpo-
el cocraBisaeT oT 50 o 60% ot ob1ero o6’beMa dKCIopTa Poc-
CUMCKUX (PTOPIOJIUMEPOB. JIUAUPYIOT B MOTPEOJIIEHUN POCCUIi-
cKkux dropnosumepoB B EBpolie nuranbaHcKue npeanpuaTusd. B
3anaguoii EBpore mo oobeMaM IOTPeOJIeHNA KOHEUHBIX M3Je-
JUHM M3 OTEeUeCTBEHHBIX (PTOPIOJMMEPOB JuAupyioT I'epmanus
u Hugepnauasi. PoIHOK AMepUKY B COBOKYIIHOM SKCIIOPTE Ha-
mux GroprnoaumepoB oT 20 mo 25%, B ocaoBHOM 310 CIITA 1
Kanaga. OCHOBHBIMU PBIHKAMM COBITA POCCUHUCKUX (PTOPIIOJIN-
mepoB B Asuu BbictynaioT IO:xuas Kopesa u Kuraii. [funamu-
Ka TMOCTaBKY HAIMOHAJBHBIX (PTOpoImacToB Ha phiHOK Kuras
oTpuIlaTesbHasdg, UTO CBsI3aHO ¢ pocToM B Kurae 3a mocaemuue
roasl coocrBenubIX npoudBoacts PTFE (cMm. puc. 8).

[lonw perioHos B NOCTABKAX NPOAYKLMU Ha MUPOBO# PbIHOK

leorpadma noctasoK:

Poccun W cTpansl CHIL

Espona: benbrua, fepmanua, Mranus, Nurea, Hugepnaug, Py 1anA, Dpanuma, WeeAuapua, Weeyns, ICTOHKA.
Asun: BoetHam, Mapauns, Mkaua, Kutad, Manaiawa, Cuaranyp, Taunang, Tadeaus, Typuwa, iwkHan Kopea, AnoHua.
Cegepuan Amepuka: Kanaga, CLUA.

Narvnuckan Amepuka: bpazwnun, Mekouka,

Puc. 8. Jlona pezuoHarvbHbLX NOCMABOK POCCUILCKUX
@mopnoaumepos 6 2010 200y
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B Poccumu cymiectsyer okosio 40 xomnanuii, mepepadaroi-
Baromux Gropunoaumepbl. O HEKOTOPHIX M3 HUX BbI MOKeTe mo-
JIYUYUTDH IEPBUYHBIE CBEIeHUA B IPUIOKeHn Ne 3 maHHOU KHU-
ru. IIpomsBoacTBO uamenuii u3 propomaacra B Poccuu exerosn-
HO yBeaumuuBaercsa. Ompmaxko morrHocTH OAO «Tamollommmep»
110 BBITTYCKY (hTOPIIOJIUMEPHOTO ChIPhA B HACTOSIee BpeMs 3Ha-
YNTEJIFHO IIPEBBIIIAIOT TOTPEOHOCTY BHYTPEHHETO PBIHKA IIepe-
paborku. TpaguIIMOHHBIMU, ITOTPEOUTETAMHU OCTAIOTCA: XUMUS
(BKJOUasag HepTeXUMHUIO ¥ arpoxXmuMHUIO), MAaIIUHOCTPOEHNE,
9JIEKTPOTeXHUKA. IloMHMMO 3THMX oOTpacjell MOKHO BBIJEJIUTH
PAN MEepPCHeKTUBHBIX, AUHAMWUYHO Pa3BUBAIOIIUXCS HampaBJie-
HUI, O0JS TOTPedJieHusA (PTOPIOJIUMEPOB KOTOPBIX MOCTOAHHO
pacTeT TeMIaMU, IIPEBBIIIAIOIIAMU CPEJHUE PBIHOUHBIE. ITO
ITPOMBIIIIJIEHHOE U T'PAKIAaHCKOE CTPOUTEIHCTBO, MTUIIEBAs IIPO-
MBIIIIJIEHHOCTD, JIETKas IPOMBIIIJIEHHOCTh, MEIUIINHA.

Honsi comosumepoB Ha ocHoBe TdI B Poccum pacrer,
HO, B OTJINYME OT APYTUX CTPaH, TOPa3/0 MEHbIIIUMHU TEMIAMU.
OHU HaAXOOAT CBOe NpPUMEHEeHWe B TAKUX OTPaCIAaX KaK XUu-
Musi (AHTHKOPPO3MOHHAS 3allliTa CJIOMKHOT0 000OpymZoBaHUA),
9JIeKTPOTEeXHUKA (M3TOTOBIeHNE KabelbHON TPOAYKIIUN), aBTO-
MOOMJIeCTpoeHWe, MAIITMHOCTPOEHNE U APYyTrue, T'ae OT MaTepu-
aja TpeOyITCsA BBICOKME KOHCTPYKIIMOHHBIE XapPaKTEPUCTUKU
u cBotictBa mpucyinue IIT®I. YunreiBasg, 4To CyIllecTBeHHAA
YacTh (PTOPIIOJIUMEPOB POCCUUCKOTr0O IIPOMUBBOACTBA OyIeT IIpo-
JIOJI’KATh 9KCIIOPTUPOBATHCHA, PABBUTUE OTPACIY B BHAUUTEID-
HO# cTemeHu OyAeT 3aBUCETh OT COCTOSHUS MUPOBBIX PBIHKOB
(PTOPIIOIMMEDOB.

Berymienne Poccuu B8 BTO BemeT K BbIpaBHUBAHUIO MI-
POBBIX II€H, YTO, B CBOIO OUEPE/]b, IPU OTCYTCTBUU COBEPIIIEH-
CTBOBAHUA MApPOUYHOTO ACCOPTHUMEHTa (PTOPIIOJIUMEPOB MOIKET
IIPUBECTY K COKPAIIEHUIO PhIHKA CObITA POCCUUCKON HPOAVK-
Y ¥ CTUMYJIUPOBAHUIO BHYTPEHHETO MOTpebeHns U mepepa-
6orke BHyTpu P®. EMKOCTh BHyTpPEeHHET0 phIHKA ()TOPIOJITMeE-
POB M MBAeJWil M3 HUX AOCTUIJIA YPOBHA 3 THIC. TOHH, 3arpy-
YKE€HHOCTH TIPOM3BOJICTBEHHBIX K€ MOIITHOCTEN (PTOPIOIMMEPOB
cocraBisieT okoso 70%.
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OCHOBHBIM IIPOAYKTOM, IIPOM3BEIEHHBIM POCCUNCKUMU
OPEeIIPUATUAMU MO-TIPeKHeMy dABJsgeTca Qropomaact-4. Ero
IOJsI cocTaBiisieT 0K0Jio 60% COBOKYIIHOI'O IIPOM3BOACTBA IIO-
aurerpadropatunena 2011 roga (cm. puc.9). Hona gucmepcu-
OHHOIO IIOJIUTEeTPa(TOpPITHUIeHa cocTaBiasgeT He 6omee 10-15%
COBOKYITHOTO 00'beMa IITPOU3BOJACTBA MOJUTETPA(PTOPITUIEHA.
HaumensIas moJis BHYTPEeHHEro IPOW3BOACTBa — MeHee 1%,
IPOXOAUTCSA HA TOHKOMOJIOTBIN mojauteTpadropsTuiaex. Ha
poccuiickoM pPBIHKE eIMHCTBEHHBLIM IIPOU3BOJUTEIEM IAHHOTO
Buga IITPI asaserca OAO «Tamollonumep Ilepmb».

Puc. 9. Mapournas cmpykmypa HympeHHezo npou3goocmaa
noaumempagmopamunena, %

BHyTpeHHUII PHIHOK
Ha BHyTpenHem pwiHKe Poc-
cui B CBOOOJHOM MpoJake HaXo-
IATCSI B OCHOBHOM (DTOPIIOJIMMEPBI
OTEUECTBEHHELIX M KHUTANCKHX IIPO-
usBoauTeaeii. Josa 3amagHBIX UM-
HOPTHBIX (PTOpHOJUMEPOB He3HA-
yuTeabHa. Kpome ToOro, samagHble
(ropmosumMepsl B GOJBIIUHCTBE
cJydyaeB MMEIOT CTPOIO IlejieBoe Ha-
3HAUEHNE U IIOCTABJSAIOTCA Ha Tep-
Puc. 10. puTtopuio Poccuy KOHEUHBIM IIOTPE-
Cmpyxmypa umnopmuslx OUTEJAM II0 KOHKPETHBIM JOT'OBO-

nocmasok IITPI 6 PP, pam (Puc. 10.).
% (2011 200) O0beM moTpebaeHUuss (PTOpPIO-
JUMEPOB U (PTOPKAYUYYKOB HA BHY-
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TpeHHeM pbIHKe Poccuu cocrasiasier or 1500 toun B rox. Hau-
OoJibIlIasA JOJA TOTPeOIAeMbIX HA POCCUICKOM PBIHKE (PTOp-
nouMepoB (6osee 40% ), pacxoayerca Ha aHTUPPUKITMOHHBIE,
aHTUAATe3NOHHbIEe, AaHTUKOPPO3UOHHBIE, AHTUIPUTAPHbIE,
9JIeKTPOU30JIAIMOHHBIE U IPYTrue IMOKPBITUA.

Bosee ueTBepTu moTpedIsieMbIX (PTOPIOIUMEPOB UAET HA
MIIPOMBBOJICTBO 3aroTOBOK. IIpu 9TOM KOHEUHOI HPOAYKIIUEl u3
(PTOPIIOIMMEPHBIX CTEeP;KHEH SABIAIOTCA MPOKJIAAKU, MaHKe-
ThI, BKJIAIBIIIN, IIOAIIUITHIKY, (PUIBTPHI, MeMOpaHbI 1 T.II. Ha
droprosmMepHbIe ILIACTUHBI pacxonyercs 6omee 10% obirero
o0bemMa moTpebsieHrnss (PTOPIOJINMEDPOB POCCUMCKOr0 PHIHKA.

dropmosuMepHbIe JIUCTHI TPeIHABHAUEHBI /IS NCI0JIb30-
BaHUA B KauecTBe (DYTEPOBOUYHOIO M IIPOKJIAJOUYHOTO MaTepHu-
aJI0B B Pa3JIMUYHBIX OTPACHAX ITPOMBIIIJIEHHOCTH. B YacTHOCTH
OHUM M3 MePCIeKTUBHBLIX HAIIPABJIEHUI NCII0JIb30BaHUA (PTOP-
MMOJTUMEPHBIX JUCTOB ABJIAETCS (PyTepOBKa KeJIe3HOLOPOIKHBIX
IUCTEePH. 3arOTOBKU B BHE AUWCKOB, HA OOJIO0 KOTOPBIX IIPHU-
XOIUTCS HEMHOTO MeHee 5% COBOKYITHOro morpebiieHus GTop-
IMOJINMEPOB OTEUEeCTBEHHBLIMU MNPEAIIPUATUAMU, UAYT HA H3TO-
TOBJIEHVE IIPOKJIAMOK, MAaHKeT, BKJAIbIIIel, MONIIUIHUKOB,
GunabTpPOoB, MeMOpaH U T.II.

Ha ¢ropnonumepHyio JieHTy, pacxonyercsi MeHee 1%
dropmosnumepoB. Ilpu srom senta us IITPI caykut B Kaue-
CTBe ITPOKJIAJOUYHOr0, YIIJIOTHUTEJIbHOTO U U30JSIINOHHOI0 Ma-
TepuaJia; JeHTa U3 KOMIIO3UIIUHA — IJIS U3TOTOBJIEHUS AeTajeil
AaHTUPPUKITNOHHOr0 HadHauUeHUA (HAKJIASHBIX HAIPABJISIOITNX
CTAaHKOB, OIOP CKOJIbXKEHHUSA U T.II., MCIIOJb3yeMbIX B CTaHKO-
CTPOEHUY U APYTUX OTPACIAX MAIIUHOCTPOeHUs:d); JeHTa PYM
- VIS VIJIOTHEHUS Pe3b00BBIX COEJUMHEHUI TeXHOJIOTMYECKUX
TPYyOOIPOBOAOB (B TEXHOJOTMUYECKOM 000PyA0BaHUY (hapMalieB-
TUYECKOH, MUINEeBON 1 MEAUIIMHCKON ITPOMBIIIIJIEHHOCTH, B TPY-
0OITPOBOZAX TOPAUYEro M XOJOJHOT0 BomocHaO:KeHUs1). [lineHKNn
HMCIOJIb3YIOTCA B KauecTBe dJIEKTPOMU3O0JISAIIMOHHOTO MaTepuaJia
[JIsT TIPOBOJIOB, KalbeJsiell U APYyTUX 9JeKTPOTeXHUUYECKUX U3Ie-
JUI B BUJE CIEUEHHOM B MOHOJIUT ODOJIOUKIU.

IIpennpuarua OAO «I'amollonumep» pacmoJiaramT IO-
CTATOYHBIM MHIKEHEPHBIM M HAYUYHBLIM IIOTEHIIMAJIOM, YHUKAb-
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HBIM OIIBITOM B HMCCJIEOJOBAHHUMN, IIOCTOAHHO COBEPIIIEHCTBYIOT
BBIIYCKAaeMy0 mpoaykiuo. CTpaTerusa KOMIAHUU - HAPAAY C
paciiupeHneM MOPOM3BOACTBA (TopomaacTta-4 pasBUTHUE OIHO-
T0 U3 CaMbIX IIEPCIIEKTHUBHBIX HANPaBJIEHUHN (PTOPIIOJIUMEPHO-
ro Omua3Heca - PhIHKA CIEIUAJbHBIX ()TOPHOJUMEDOB (IIJIaBKUX
(GTOPOILTIACTOB U (PTOPKAYUYKOB).

dopMupoBaHue IIeH Ha BHYTPEHHEM PBIHKE (DTOPIOJINMEPOB

BuyTpenHue 1meHB Ha (PTOPHOJSUMEDPHI HAXOAATCSA B 3a-
BHCHMOCTHU OT HECKOJbKUX (haKTOPOB, 13 HUX TJIaBHOE - II€HBI
Ha chipbe. OCHOBHBIM CHIPHEM JJIA ITPOU3BOACTBA (hTOPIOJITME-
POB BBLICTYIIAIOT MJIABUKOBBIN IMHAT ((hJIIOOPUT) U XJIOPOGOPM.
EnvHCTBEHHBIM IIPOM3BOAUTEJIEM IIJIABUKOIIIIATOBOTO KOHIIEH-
TpaTa B Poccuu Ha cerogHANTHUN JeHb ABJIsdeTcsa SIpociaaBcKuit
T'OK. Hegocraromuii ajig Ipomu3BOACTBa (DIIOOPUT POCCUUCKME
MIPOU3BOAUTEIU (PTOPIOJINMEDPOB 3aBO3AT U3 MoHTOINM, II0ITO-
My B IIeHe IIlIIaTa 3HauYuTeJbHas JOJIA 3aTpaT IIPUXOAUTCS Ha
TPAHCIIOPTHBIE PACXOMBI.

OCHOBHBIMHY ITPOU3BOAUTEIAMHU XJI0opodopMma B Poccuu sB-
asioress OAO «Xumnpom» (r. HoBoue6okcapck) u BOAO «Xum-
mpom» (r. Boarorpan), a raxme OAO «Tamollommmep», rme
BeCh ITPOMB3BOAUMBIN XJI0PO(OPM HCIIOJB3YIOT HA COOCTBEHHBIE
HyKIbl. CebecrouMmocTs xJopodopma OAO <«Tamollomumep»
s BHYTPEHHETO TOTPebJIEHWA OCTATOYHO BBICOKA, B CBA3U
C HCIIOJIb30BAHMEM CIIMPTOBOII TEXHOJIOTHMH ero IIPOM3BOJACTBA.
IIpennpusaTrue B Oau:KaiIIze roabl MepeigéT Ha NCIOJIb30BaHIe
HOBOII METAHOBOHW TEXHOJOTUU, II03BOJAIONIEH 3HAYUTEJILHO
CHU3UTH Ce0eCTOMMOCTh ITPOM3BOCTBA XJOopodopmMa.

OpueHTHUpPOBaHWE POCCUMCKOTO IIPOM3BOAUTENS (HTOPIO-
JIUMEPOB HA MUPOBO¥ PHIHOK MOXKET BBIZBATH AeuIuT (hTop-
IMOJINMEPOB HA BHYTPEHHEM PBLIHKEe U, KaK CJIeICTBUE, YBeJUu-
YyeHUe BHYTPEHHUX IeH. IIpu sToM HambGoJiee JOPOTOCTOAIITUMU
ocTaHyTCcsa (PTOPHOJIMMEPHI HA OCHOBe BUHMINAeHXJOpHUAA. Ot-
HOCUTEJIbHO HeJOPOTMMHM OCTAIOTCA HauboJjee pacIiIpocTpaHeH-
Hble ()TOPUPOBaHHBIE IOJIMMEDPhl Ha OCHOBE TeTpad)TOPITUJIEHA.
B cpenmem ux croumocTb Ha 70% HMKE CTOMMOCTU TOJIUMEDPOB
Ha OCHOBe TPU(TOPXJIOPATUIEHA U BUHUJIUISHXJIOPHUIa, a TaK-
'Ke hTOpPaIaACTOMEDOB.
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B memom Poccua mocraBiaseT Ha MHUPOBOM PBIHOK (DTOP-
MMOJIMMEPHI IO OTHOCUTEJILHO HUSKUM IIeHaM B BHUAY TOTO, YTO
poccuiickuit [ITPI saBasgeTcsas MaTepuajJoM C OTHOCHUTEIHHO
KPYIHBIMH pasMmepamu uactuil. Berymaenume Poccuu B BTO
BeleT K IIOBBIIIEHUIO OTIIYCKHBIX I[eH Ha (PTOpIoJmMephl poc-
CUIICKOT'O IPOM3BOJICTBA 3a CUET BHIPDABHUBAHUSA MUPOBBIX II€H.

Nmmopt

Yro HA CErogHSAIIHUI MeHb IIpeAjarailoT IOTPeOuTe sIM
TUTaHTHI TyIoGasmbHOTO DPBIHKA? AccoprumenTHbidl pang PTFE
komnanuu DuPont mompaspenserca Ha rpynnbl IPOAYKIIUU B
saBucuMocTu OT Bumga ee mepepaborku. Cepus Teflon PTFE 6
(mampumep, 600A, 601A, 6C, CFP 614A) — Genblii TOHKOAU-
CII€PCHBIH MTOPOIIOK, CIIeINAJIbHO IpeIHA3HAUeHHbIH AJIA Iepe-
paboTKU CII0COO0M SKCTPYAMPOBAHUA MACTHI, C UCIOJIb30BaHU-
eM BCIOMOTATEeNbHBIX JKCTPY3UMOHHBIX CPEICTB Ha OCHOBE Op-
raHmuyeckux maces. OTAeJNbHYIO T'PYIIY COCTABJISAIOT BOTHBIE
nucuepcuu PTFE cepuu 3 (mampumep, 30B, 304A, 306A) —
MOJIOUHO-0€JIbIe AMYJIBCUHU HOJUTETPA(GTOPITUIEHOBOM CMOJIBI
B BOJie, CTAOMIM3MPOBAHHbBIE HEOOJIBIITUM KOJUUECTBOM YBJIANK-
HUTeNA. IX TPUMEHAIOT B KAYeCTBEe MOKPBITUN UJIU MPOMIUTOY-
HBIX CPEICTB.

CaMyl0 MHOTOYWCJIEHHYIO TPYINY COCTABJIAIOT I'PAaHYJIU-
poBauHble moporiku IITPO naa auThbsa: cepusd 7 — TOHKOOU-
cIlepcHbIe IIOPOIIKU ¢ padmMepoM dacTtul] oT 20 mo 35 MUKpPOH;
cepuss 8 — TpaHyJIUPOBAHHBIE IIOPOIIKU C PA3MEpPOM YAaCTHIL
ot 450 mo 640 mMukKpoH; cepusa 9 — IIOPOIIOK, IIOABEPTrHYTHIHA
MIpeIBapUTEIbHOMY CIIEKAHHWI0, CO CPEAHUM Pas3MepOM UYACTHI]
650 mukpou. Ix mepepabaTbIBaloT METOLOM IIPECCOBAHUSA IIPU
KOMHATHOII TeMIlepaType, 3a KOTODPBIM CJIeyeT IPOIlecc cIie-
Kaunud. [TpucyrerByior B ToBapHoM pany DuPont IIT®9 c Ha-
MOJTHUTENAMU — KOMIIO3UIIUY IpaHyaupoBanuoit cmossl Teflon
PTFE, comep:kariue pasjnyHbie HeOPraHWYeCKHe HAIIOJHUTE-
au. DuPont Tak:xe maroraBiauBaeT (pTOPIOJIMMEPHEIE IIPUCAL-
KU Zonyl, KoTopble IPeaCcTaBIAIT CO00M Geblii CHINYUUil IO-
poitiok Teflon PTFE, npegnasHaueHHBIH OIS NCIIOJIH30BAHUS B
KadecTBe IIPUCANOK B APYTUX MaTepHUaax U CUCTEMAaX.

- 128 -



Xapaxmepucmuka co8peMerH0z0 PolHKA (DMOPNOJUMEPHOL NPOJYKULU

Solvay npoussoaur PTFE nByx mapok: Algoflon (Auec-
cauapusi, Urtanusa) u Polymist (mmrar Henxassp, CIIIA). Cpenu
pasauunbix BugoB Algoflon PTFE — gucmepcuu ajsd HaHece-
HUS TOKPBITUNA ¥ mponuThkiBanus (cepum D3, D1), a raxike
mopoiku IITPID (tada. Ne 4.7.1. IIpunoskenusa Ned).

Asahi Glass — KPyHOHBINI ITPOU3BOAUTENH (DTOPIOJIMME-
POB C MHOTOJIETHEII UCTOpHeli. 3aBOAbI KOMIIAHUU HAXOJATCA B
Anouun, Benukoopuranuu (rp. Jlaukamup), CIITIA (mr. Heo-
I:xepcu). PTFE He aBidercsa Ajid KOMOAHUYM KJIIOUEBBIM IIPO-
IYKTOM, HO, TeM He MeHee, moysd Asahi Glass Ha sToM pBIHKE
sHaunTeabHa. Kparko accoprumenT PTFE xommanuu mpej-
cTaBJieH B TaOm. Ne 4.7.2.

Daikin — oguH 13 BeAyIINX U ONBITHEHIIINX UTI'POKOB HA
MUPOBOM pbIHKE (roprmoaumMepoB. HesareabHocTh Daikin mo
IIPOU3BOJICTBY (PTOPYIJIEPOAHBLIX CMOJ HaumHaetrcs ¢ 1953 r.,
a ¢gropasacTomepoB — ¢ 1970 r. C Tex mop CIenUaJIUCTHI KOM-
MaHWU He MIPEKPAaIailoT MCCIeJOBAaHUA B dTON 00JacTH, Ipe-
Jarasi moTpeduTeSaM Bce HOBbIe perteHus. OCHOBHBIE 3aBOMBI
Daikin pacmonosxensl B Amonun B ropogax Moxorama u Kacu-
ma. IIpousBoaCcTBeHHBIE MOIITHOCTY KOMIIAHUY ecTh B Benbrun
u CIITA. ®Pusuueckoe mpucyrcrBue Daikin B AmMepuke Haua-
Jock ¢ Hauajga 1990-x rr., Korga OB IIOCTPOEH 3aBOJ IIO IIPO-
M3BOJCTBY XJiopdTopyrieBonopomaoB, TdI, I'PII u PTFE B r.
HexketiTep (mrrar Anabama).

Ha saBomax Daikin npousBomATcs IIpakTHUUYECKH Bce
Tunbl PTFE: mopoinkm naasd JUTbS Pas3JUUYHOU CTEeIeHW W3-
meabuenud (cepuu M-390, M-391, M-392, M-393), macra, auc-
epCUU U dMAaJIU JJIA M3TOTOBJIEHUS MOKPBITUHA (cepum M-111,
M-112). HemaBHO mpejcTaBUTENN KOMIAHUU B3adBUJIUA, UTO
Daikin maumHaeT BBIIYCK aJbTePHATUBHBIX (PTOPHIOIUMEDPOB U
dropasmacToMepoB, IPU IIPOUBBOJCTBE KOTOPHIX HE OyAeT uc-
MMOJIb30BaThCSA B KAaueCTBe TEeXHOJOTUYECKOH M00aBKU Iep@dTo-
poxranoBasa Kucyaora (PFOA)* — omacHeililiiee BeIecTBO AJIA
opraHmaMa ueJIOBeKa M OKpy:Karoieii cpenbl. Ilo mpeaBapu-
TeJBHBIM OIleHKaM OKOHUaTeJbHAas 3aMeHa aCCOPTUMEHTA IIPO-
U30IiIeT B HbIHEIITHEM TOny.
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*I[Ipumeyanue: IlepdroporkTanoBaa kuciyora (PFOA), uc-
TMoJib3yeMasl IPW ITPOM3BOACTBE PA3JUUHBIX BBICOKOTEXHOJIO-
TUYHBIX COeAuHeHUuil, B ToM uucyge u IITPI. WccaemoBaHusa o
BO3JIEMICTBUM 9TOTO BEIECTBA HA *KMBBIE CYIIlECTBA He IIpeKpa-
maoTea u ceronuda. Ilo manmubiM ananm3a HayuyHoil KOHCYJIb-
TaTuBHOUN Komuccuu Environmental Protection Agency (CIIIA)
PFOA B cocraBe Te(ioHa ABJISAETCA KAHIIEPOT'€HHOI: B IIPOBe-
menHoM skcmepuMmenTe PFOA BeI3bIBasia pak y rpbIdyHOB. Of-
HAKO COTJIAINATBLCSA C STUMHU BBIBOJAMU OOJBIITUHCTBO T'MTAHTOB
IIPOMBIILJIEHHOCTH He cmettar. IIpoaykius, Beimyckaemas OAQO
«Tamollosimmep» He comep:KUT 1 HUKOTAA He cozxepskana PFOA.

Komnanus Dyneon saBiserca AOoYepHEN CTPYKTYpOI
«3M>». Kpome IIT®I, Dyneon mpomsBOgUT U APYyTUE TEPMO-
IJIaCTUYHBIe (PTOPIOIMMEpPHI, a TakKyKe (QrTopasacTromepbl. Oc-
HOBHBIE ITPOM3BO/ICTBEHHBIE MOIITHOCTY KOMIIAHNY HAXOJATCA B
T'epmanun (r. Bypreupxen) u CIITA (r HexeiiTep, mT. Amaba-
ma). Ecau roBoputs 00
accoprumente IIT®I,
TO KOJIMUYECTBO PA3HBIX
MapoK oxojgo 60-tu
HauMeHoBauuii. CraH-
IapTHbIE KOMIIQyH/IbI
IIT®S umeroT MapKu-
poery CC100, CC200,
CC600; IUCIePCUn
— 5000R u 5000RG;
TOHKOAMCIIEPCHBIE IIO-
pomiku — TF, J, TFM,
Puc. 11. H30eaus uz IITDPI TFR u TFX.

Paccmorpum 06oJiee TOAPOOHO MAPOUHBIA aCCOPTUMEHT
IJIAaBKUX (PTOPIIOJIMMEPOB OCHOBHBIX MUPOBBIX IIPOUB3BOJUTE-
neti. I[IBII®P sBasAeTcsA BTOPBHIM II0 00'beMaM BBIIIYCKA 13 BCEX
(TOPUPOBAHHBIX TEPMOILJIACTOB. MUPOBBIE MOIITHOCTUA IO ITPO-
ussoacTBy PVDF cocraBisior mopsaaka 45 ThIC.TH.
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Ha cerogusmuuii neHb HauboJiee OBLICTPO PA3BUBAIOIIIN-
mucsa cpepamu npumeHeHusa [IBII® saBiasroTcAa IPOU3BOACTBA
JIUTUEBBIX Oarapeil BTOPUYHBIX UCTOUHHUKOB TOKa U (PTOPYyTJe-
POIOHBIX KPACOK U IMOKPBITUI. HambosbIime 00beMbI IIPOU3BO-
IUMOTO TEPMOILJIACTa MOTPEOIAIT HeTEXUMHUUECKAA OTPACID
W CEKTOp IITPOM3BOJCTBA KOHCTPYKIIMOHHBIX TOKPBITHUII. B
CIIA pseraok IIBI®P — Tpetuii mo oobemMy u HauboJsiee OBICTPO
pacrymuii peiHOK PII. Be3yciioBHBIN Jusep Ha 9TOM PBIHKE —
Solvay Solexis, KoTopas BJIafieeT ABYMs TOPTOBBIMU MapKaMu
IIBO®: Solef u Hylar. IIBI® mapxu Solef mpousBoguTcss BO
®panmnuu B r. Taso (Tavaux), Hylar — 8 CIITA B r. Bect Hemn-
tdopxa (West Deptford), mir. Hero-II:xepcu.

Ha zaBome Bo DPpaHIIUU OCYIIECTBJISAIOTCA MEPOIPUATUI
10 yBeJIWYEHWIo MoIrHocTeir mpomsBoicTBa IIBII® Solef ma
50% . Bueperie Solef 6b11 paspaboran u mpousBegeH B 1983r.,
U TIpefHasHavaJiCsA JJIS UCIIOJNb30BAHUSA B KaOeJIbHOM IIPOMBIIII-
aennoctu. Cerogus xKoJmdecTBo cep npumenenus IIBI®P pac-
IIUPUIOCH, XOTS YKasaHHAas OTPACIb IIO-TIPeKHEMY 3aHNMaeT
BeIyIle MecTa Mo o0beMaM ero morpebieHus. M3 Bcero mopr-
dosmo IIBI® romomoammepaMu SABJIAIOTCA IIPOAYKTHI CEepUU
Solef 1000, Solef 6000, Hylar 460 u Hylar 461. IlepBrie aBa
He MMEeIOT Pa3BeTBJEHHBLIX ITeleill W IPOUBBOLITCS IIyTEM CY-
CIIeH3WMOHHOM IoJuMepusanuu, K tomy ke Solef 6000 mmeer
y3KO0€e MOJIEKYJIApHO-MaccoBoe pacupenesnenue. Hylar 460 u Hy-
lar 461, mao00pOT, XapaKTepPU3YIOTCA IMIUPOKUM MOJIEKYJIAPHO-
MAaCCOBBIM pacIipe/ieJieHreM U BBICOKOI KOHITeHTpaIuell pasBeT-
BJIEHHBIX Ietmeii. [[pyrue cepuu ABIAIOTCA comoaumepamu: Solef
11 000, Solef 20 000 u Hylar FX — ¢ I'®II; Solef 30 000.

Hapany c¢ mapxamu IIBI® Solef u Hylar, ma mwupo-
BOM pBIHKe IMupokKo m3BecTHa cepus [IBII® Kynar komnanum
Arkema. Cepusa npoaykrToB IIBII® Kynar mmeeT ciexnyroliue
pasuoBuzuocTu. Kynar Rx mpenmasHaueH Ajis MPpUMeHEHUS B
menuiinae. Kynar ADX — 5T0 roMOIIOJIMMEPhI U COIIOJIUMEPHI,
cofepikallie XUMHUUYECKN aKTHUBHYIO TPYIIY, KOTOpas YJayd-
IIIAET CIeIlJIeHNE ¢ TAKMMU ITOBEPXHOCTAMHU, KaK METAaJI, CTEK-
Jo u p. Ocobernoctu Kynar Flex — yayuiiienHas XuMuuecKas
COBMECTUMOCTb C pacTBOpaMu ¢ BbICOKMM PH, mOBBIIIIeHHAA
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yIapHas BA3KOCTb UM OOJIbINAA ITPO3PAYHOCTH B CPABHEHUU C
napyrumu noaumepamu Kynar. Kynar 500 npegnasHaueHbl A1a
M3TOTOBJIEHUSA JOJTOBEUHBIX MOKPBITUHN AJIA aJTIOMUHUA, OIMH-
KOBaHHOM CTaJ U CTAJU C aJIIOMUHUEBLIM IIOKpbITHEeM. Kynar
Aquatec mpexcraBiasier co00ii MOAUMPUIIMPOBAHHBIN aKPUIOM
IIB[I®P B Buje sMyJbCUU AJIA MOKPBITUN.

Ha ceromuamuuii geab Arkema Bwimyckaer Kynar Bo
®pannuu Ha 3aBojie B T'. [Ibepe-Benure (Pierre-Bitnite) u B CIITA
r. Kaasept Cutu. B 2011 r. samyiien Tperuii 3aBoga B Kurae
Ha CYIIeCTBYIOIell MPOU3BOACTBEHHON ILIOMaAKe B . HaHIry.
Takoe pelreHne ObLIO NPUHATO KoMIlaHuedl Arkema B cBs3u c
pocTOM 00BEMOB CTPOUTEIBCTBA B a3MATCKOM PEruoHe W ILIa-
HaMU KOMIIAHUM II0 BHEIPEHUIO ceMelcTBa MpoayKToB Kynar B
HOBBIe oTpacau. K ToMy Ke, 9TOT IIPOEKT 00ecIieunuT KOMIIaHUN
(usMUecKoe MPUCYTCTBUE HA TPEX OCHOBHBIX KOHTUHEHTAX.

T'oBops o mpomsBogurensax IIBI®P, ciexyeT ymoMAHYTH
o kommanuax Daikin m Dyneon. Daikin peanusyer IIBI® mopn
Toprosoii mapkoii Neoflon. On Beinmyckaerca B flmounuu, B Buje
TPaHyJI, KOTOPbIe MIpeNHA3HAUEHBI IJIA IepepaboTKU METOIOM
aurbeBoro opmoBaHus. Accoprument IIBII® Dyneon Gosee
pasuoobpasen. I'omomosumepsl IIBII® — 5T0 IPOAYKTHI cepuii
Dyneon 1000 u Dyneon 6000. OHu MOTyT IPUMEHATHCS B JIIO-
OBIX BO3MOKHBIX oTpaciax. Comonumepamu I[IBI®P aBiasiorcsa
npoaykTel cepuit Dyneon 11 000, Dyneon 30 000 (comosume-
pol ¢ XT®3) u Dyneon 60 000. 3T TpOAYKTHI IPOU3BOAATCS
Ha MmoirHocTax Dyneon B CIIIA (r. Ilexeiitep, mrar AJaba-
Ma). 3aMeTuM, UTO 3TOT 3aBOJ ObLJI BRIKYILIeH Dyneon y Solvay
America Inc. B8 2003r. BmecTe ¢ 50% -moii moaeir B Alventia
LLC — coBmecTHOM mpennpuatuu Solvay m Dyneon.

CrourT ynmoMAaHYTb M O KHUTAWCKUX KoMIaHusax. Ha ce-
TONHAIIHUNA OeHb ocHOBHbIe mpoumsBoautenu IIBI® B Kurae —
Shanghai 3F New Materials Co., Ltd.Chenguang Research Insti-
tute of Chemical Industry, Zhejiang Chemical Industry Group,
Jiangsu Meilan Group. Muorue MecTHbIe TPOUBBOAUTEN IIPE.-
MIPUHUMAIOT IIOMBITKM OPTaHM30BaTh HOBBIE IIPOM3BOJCTBA CO-
BMECTHO C THapTHepaMu (HAIIPHUMeED, BBHIIIEYKA3aHHbBINA 3aBOI C
Komnaunuu Arkema, myieHHbIN B sKciryaTanuio 2011 rogy).
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O6wem npousBogacTtBa @III B mupe B 2011r. cocraBua 25
TBIC.TH. ITO OAWH U3 Hambosiee OLICTPOPA3BUBAIOIIUXCS CET-
MeHTOB pbIHKa (ropmosumMepoB. B CIIIA, nanpumep, cpegHuii
TEeMII POCTa MHOTPeOJeHUsS STOTO TepMOILJacTa 3a IIOCJemHUe
HECKOJIbKO JieT cocTaBus 7,2% . CoenmanucraMu IIpeacKasbl-
BaeTcsA JajibHelIlee CTPeMUTENIbHOEe YBeJIuUeHrne MoTpebIeHns
®DIII B mupe. OCHOBHBIM ABMKYIIIUM (PAKTOPOM pPaCTYII[ero
cupoca ABIsAeTCS KabeJdbHas MTPOMBIINIJIEHHOCTb, ITOCKOJBKY
13-3a OBICTPOTO PasBUTUA MHGOPMAIMOHHBIX Y KOMMYHUKA-
IIUOHHBIX TEXHOJOTHH CIPOC HAa KabeJbHYIO0 HPOAYKIIUIO He-
YKJOHHO pacTeT. Bo MHOTrMX PasBUTBLIX CTpPaHaxX, HaIpuMep B

CIIA, fAnonmn, Hupepaan-
ﬁl ' Iax, yske celiuac CyIIIeCTBY-
A eT TeHAeHIIUA 3aMeHbI IIBX
'*h Ha ®III B Takux u3meamsax
KaK IpoBoja, Kabeapb U IIp.

OgHa w3  KpyIHe-
X KOMHOAHWE Ha MHUPO-
BOM DBIHKe (hTOpHmOInMEpPOB
— DuPont mpousBogutr PII1
mapku Teflon B Bume rpanyn
U CcTa0MJIM3UPOBAHHBIX BO-
OHBIX [OUCIEPCUM, IIPUTOJI-

-

&

Puc. 12. Tpy6ru das HBIX KaK [IJd 9KCTPY3UHU pac-
9JLeKMPOHHOU npombiutieHHocmy IJIaBa IOJMMepa, TaK U JAJId
us ©II1 WCIIOJB30BAaHUSA B KauecTBe

MMOKPBITUI ¥ IIPOIMUTOYUYHBIX

cpencts (Tabs. Ne 4.7.6).
Daikin npousBogut ®@3II mox Toprosoii mapkoii Neoflon
B BUe TPaHyJ — OJS JIUTbS, OUCIEPCHUN U TOPOINKOB — IJA
M3TOTOBJIEHUA MOKPBITUM, a TaK:Ke B BUJe IJIeHKU. KEro mpous-
BoacTBO ocyirectBiadgercAa B flnoruu u CIITA Ha panee ymomu-
HaBimuxcda 3aBogax Daikin. Mapxu @311 npoussoscrsa Dyneon
NMeIOT caeAyioinue xapakrepuctuku. Dyneon FEP 6301, 6303
u 6307 mpenHasHaUeHBI I SKCTPY3UU, JUThA MO AaBJIeHUEeM
U JUTHhEeBOTO IpeccoBaHUA. VI3 HUX MOKHO M3rOTABJIMBATL Ka-
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0eJIbHYIO MPOAYKIINIO, IIPOBOA, a TaKiKe JeTaju AJA HCIIOJb-
30BaHUS B XUMHUYECKOI MpoMBINIeHHOCTH. Dyneon FEP 6322
OBl paspaboTaH cIenraJncTaMy KOMIIAHWU CIIEIIUAJTbHO s
MBTOTOBJIEHUA KabelbHON M30JIAINN METOJOM BHICOKOCKOPOCT-
HOU sKcTpysuu. Dyneon FEP 6307 R2R — aTo cmenuaamnsupo-
BaHHasa mogudurkamuda Dyneon FEP 6307, mapka @III, npen-
HasHAUeHHAas IJId U3TOTOBJIEHUA KabesIbHOI 0000uKu. Ee oco-
OeHHOCTHh — MO0ABJIEHHBIM B MaTepuaJ HYKJEUPYIOIUHA areHT
ISl JIYYIllero BCIEeHWBAHWS MIPU HATHETAHWU rasa B IIpollecce
srcrpysun PIII poccuiickoro mpoms3BOACTBA HOCUT Ha3BaHIe
dropommact-4MB (Ta6s.4.7.3). B 3aBucuMocT OT HA3HAYEHUA
U CII0CcO00B TTepepaboTKM KOMIIAHUS BBIIYCKAET ITeCTh MapOK
dropomnacra-4MB (cm. mpexawiayinyio riaasy). IIpousBozmcTBo
®OII B Kurae ceiiuac Ha HMBKOM ypOBHe. B umcie KPymHBIX
npoussoguresneit @III B Kurae ciaexyer Hassatk Juhua Group
Corp., Jinan 3F Fluoro-Chemical Co., Ltd.

Ha cerogusamiuuii neHp cupoc Ha ITPI B mMupe pacrer
OBICTPBIMU TEeMIIAMM, BO MHOTOM OJiarogapA WHTEHCUBHOMY
BHEJPEHUIO 3TOr0 MPOAYKTA B MPOM3BOACTBO ABTOMOOMJIBHBIX
U CTPOUTENIBbHBIX MaTepuaioB. Takasa TeHAeHIINA HAOJII0JaeTCA
Cc Hauaja TeKYIIero crojetus. I1o HEKOTOPBIM OIleHKaM B OJIH-
JKalme HeCKOJbKO JieT moTpebienne ITDPO Oyaer yBemmum-
BaTbcs B cpenueM Ha 10% B rox. B reorpadguueckom acmexTe
poiaok 9TPI Hambosee MHTEHCHBHO pasBuBaeTcsa B HEsporre,
rle BBICOKMH YpOBEeHb IIOTPEOJeHUs STOTO IMojuMepa. XOTS
KPYIHEHITNN TPON3BOAUTEb HAXOAUTCA B A3UU — 9TO ATMOH-
cxkad komnauus Asahi Glass. TP saBiasgeTcsa KJIIOUEBLIM IIPO-
nykrom Asahi Glass.

Ilo manHBIM caMOo¥ KOMIIAHWUW, €e [0JiI Ha MHPOBOM
peiake OTDI cocrasaser 6osee 50% . Hauaao mpoMBITIIIeHHO-
ro Beinycka IOT®I xommanueit Asahi Glass garupyerca 1972
T., KOTZa ero CTaJii MPOM3BOAUTHL HA MBYX 3aBOJaxX B TOpoaax
Yuba nu Kacuma. ITocKoJIBbKY CIpOC HA STOT IMPOAYKT, IO OLEH-
Ke KoMmaHuu, exxkeromuo pacreT Ha 10% , Asahi Glass mianu-
pPyeT u B AajbHEHIIeM YBeJIUUYNBATh MOII[HOCTH ITPOU3BO/ICTBA.
Kpome szaBomoB B fAmouuu, Asahi Glass Biameer aHaJIOrMYHBI-
Mu MoIimHocTAMEU B Bemukobpuranuu u CIIIA. B Benukob6pu-
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rauun B r. Xuaxays (Hillhouse) mpousBogcteo TP Ha cyiie-
CTBYIOIIIEM 3aBOJle BBEIEHO B sKCIIIyaTalnuio Hegasao — B 2007
r. B CIITA y Asahi Glass Ha ceroguAmIHU IeHb ABa IeHCTBYIO-
mux 3aBoga: B r. Topugeiin (Thorndale), wmrr. IlencuabBanus,
T/Jle OCYIIIEeCTBJISAETCA KOMIAyHANPOBaHNE (DTOPIOINMEDPOB, U T.
IITapsora (Charlotte), mir. Ces. Kaponuua.

IATDI Asahi Glass mocur Gpens Fluon u BeImycKaercs
B BHUJe IpaHyJ u Iopomika. I'panyauposanubiii OTPI mpen-
craBien cepusamu C-55 u C-88 (crammaprubie), GF-8000 (ap-
MUPOBaH CTEKJIOBOJOKHOM Ha 25% ) u CLD-4000 (11BeTHOiT Ha-
TIOJTHUTEND), MPeIHASHAUEHHBIMU AJA SKCTPY3UU WUJIU JUThS.
Cepuu ZL-520 (apmupoBaHHbIe yrieBosokHoM Ha 20% ) u Z-88
(cranmapTabIe) — 3T0 HOpoITKy ATDI, KOTOPhle MPUMEHAIOTCS
I8 HaHeceHUs MOKpwITuii. CrnernuanabHasa mapka TL-581 uc-
MMOJIb3YeTCs AJIA POTOPHOI (DYTEePOBKU TOJIIUHON 2-5 MM.

OpHUM U3 U3BECTHBIX MUPOBBIX mMeH ITPI Tarske AB-
asiercss Tefzel mpousBomcrBa Kommamumm DuPont. OH mocras-
JseTcs B BHUJAE IIPO3PAUYHBIX, MOJyUYaeMbIX M3 pacIliaBa rpa-
HYyJI, UJIU TOPOIIKAa AJA poTanmuoHHOro ¢dopmoBaHus. OH oT-
JITYAeTCsA JIETKOCThIO I1epepaboTKM, MeHbINNeH IIJIOTHOCTBHIO II0
cpaBHeHuio ¢ matepuasoMm Teflon u HMOBBIIIIEHHOII CTOHKOCTHIO
K BO3JelicTBUIO m3JayueHUi. ECTh HECKOJBKO CepUil MaTepu-
ama Tefzel. Hanmpumep, nponykTel cepumu Tefzel 200, Tefzel
700, HT-2000, KoTOphIe OTIMYAIOTCSA MOKA3ATEJIAMU CKOPOCTHU
IIOTOKA, MaKCUMaJIbHOUN paboueil TeMIlepaTypbl, pasMepoM da-
CTUIl, UX (OPMOIi, IPaHyJIOMETPUUECKUM COCTABOM U IIP.

B zaBepiieHne 0630pa MUPOBOTO ITPOM3BOJICTBA ILJIABKUX
dToprosmMepoB pacCcKaykeM O HPOAYKTaX, KOTOPbIE IIOKA He
TaK PacIpoCTPaHEHBI CPeaUu HOTPeduTesieii. JTO HMperKae BCEro
I[IPA. Komnauusa DuPont seinyckaer Teflon PFA HeckoabKuX
THUHOB: OOIIEro Ha3HAUEHUA — [JIA JUThA U dKCTPy3uu (cepus
300), cBepxBbicoKoil uncToThI (cepumu 400 u 900) u cnenuasb-
HOTO HasHAUeHWS [Jid obOeclleueHUs paCCeaHUS CTATUYECKO-
ro asekTpuuectBa (cepus C). Kpome BbIIlIeyKa3aHHBIX CMOJI,
II®PA mocraBiasgercsa Tak)kKe B BUE IJICHOK.

Solvay Beimyckaer II®PA mox 6pemmom Hyflon. OGiee
YHCJI0O MAapOK dTUX MNPOAYKTOB IpupaBHuBaercsa K 20, cpemu
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KOTODBIX CEepUHU IJiA dKCTPY3UH, B TOM UYHCJE€ BHICOKOCKOPOCT-
HO¥1, JIUThsI, KOMIIPECCUOHHOr0 (hopMOBaHUSA, JUTHEBOTO IIPEC-
COBaHUSA, NMPONUTHIBAHUA, HAHECEHUS IOKDPBITHM, CIIEINaJb-
HbIe MapKHW [AJSA KCIOJb30BAaHUS B IIPOU3BOACTBE TPYO, IJIs
IEeHTPOOEKHOT0 (DOPMOBAHUA U IEHTPOOEIKHOII (DyTEePOBKU.

Dyneon memaBHO pacimupuyia cBoii accoptumeHT I[IDA,
I00aBUB B CIUCOK IPOAYKIIMU CBEPXUMCTHIE BEPCUU MAapOK C
OUeHb HUBKUM COEp:KaHueM HOHOB METAJLJIOB, SKCTparmpye-
MBIX aHUOHOB U YPOBHEM JeTa3aliu.

AsuaTcKkue MPOUBBOAUTENN (PTOPIOIUMEDPOB HE OTCTAIOT
OT cBOUMX 3amagHbIXx KoJumer. O0e yKe yIIOMUHAaBIIHECS KOM-
nmauuu — Daikin u Asahi Glass — mpegiaraioT moTpedouTe M
IIPA coberBenHoro mpousBogcTBa. Daikin Beimyckaer Neoflon
PFA B Buze rpauyJ OJsd JUThdA, IOPOIIKA IJs HaHECEHUS IIO-
KPBITUH ¥ IUIEHKU [IJIs PasHOOOPasHBIX HNPUMEHEHUI: M30JId-
AU TIPOBOJIOB, AHTUKOPPO3UOHHOUN (GyTepoBKuM u mp. Asahi
Glass mpousBoguT Tpu Mapku I[IPA, KoTOpble MMEHYIOTCSA
Fluon PFA (P-66PT, P-63PT, P-62XPT) u moryTt nepepabaTsi-
BaThCs CIOCOOOM 9KCTPY3UU, JUTHEBOTO UJIU KOMIIPECCUOHHO-
ro (hopMOBaHUs, JUTHEBOTO IPECCOBAHUSI.

PriHOK (pTOPKAYUYKOB

HecmoTpsa Ha pacTymiuii ¢ KasXIbIM I'OJJOM aCCOPTHUMEHT
GTOpKayUYKOB, JUIEPOM IPOJAK OCTAETCS COIOJUMED BUHU-
auneadTopuga W reKcaToprIpoluieHa, 00Jamaloluil JocTa-
TOUHO BBICOKOII CTOMKOCTBIO B OOBIUHBIX TOILIMBAX, HEOPTaHU-
YEeCKUX KUCJIOTAaX, OTJUUYHBIMU YIJIOTHUTEJHLHBIMHU CBOMCTBA-
Mu u TepMocToiKocThIo 10 200°C. [losisa TeproJumMepoB, comep-
JKaIUX TeTpadTOPSTUIIEH, cOcTaBasgeT He Oojaee 15% , HO oHHI
BCe Uallle UCIOJb3YIOTCA B aBTOMOOUIECTPOEHUN.

Bce Bepyliie MUpPOBBIE ITPOMBBOAUTENN (PTOPKAYUYKOB
MIPOM3BOAAT MEPOKCHUIHLIE MapKH KAaydyyKOB IO HOBOI TeX-
HOJIOTHM, KOTOPYIO BIepBblie BHeapuia ¢upma DuPont u Ha-
s3Bajsia TexHomorueii APA (Advanced Polymer Architecture).
Ilepokcugable GTOPKAYUYKU IIOCJIEAHETO MOKOJIeHuA obJiaja-
IOT OTJINYHOI ITepepabaThIBaeMOCThIO U He 3arpsa3HAI0T Ipecc-
dopmbl. Pesuubl Ha UX OCHOBe He TPeOyeT CTaAUM TEePMOCTATH-
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poOBaHUA, UTO ABJSIETCS OIpPe[eeHHBIM IIPOPLIBOM B 00JacTu
dTopssacToMepoB, W OTJIUYAIOTCS BBICOKUMU MPOYHOCTHBIMHU,
9JIACTUYHBIMU U YILJIOTHUTEJIbLHBIMU CBOMCTBAMMU.

Cpenu HUX KaydyKM HA OCHOBe BUHUJIUAEHMTOPHIA C
BBICOKUM CcOZlep:KaHueM ()Topa, MOPO30CTOIKHEe KayuyKH, Tak
HasbIBaeMble “9KcTpeMaJibHBIe” BUABI (PTOPKAYUYKOB, HE CO-
IepJKale BUHWINAeH(PTOPU, IPUCYTCTBHE KOTOPOrO B COIO-
JUMepe OrpaHMYMBAeT WCIIOJb30BaHUE PE3WH B cpegax, CO-
IepIKallluXx CJIOKHBbIE 3(UPBI, KETOHBI M HEKOTOpPble aMUHBI.
K sToMy THUIy OTHOCUTCS TepIIOJUMED STUJeHa, TeTpadTops-
THUJIeHa U IepPTOPMETUIBUHUIOBOTO 3(pupa. ITOT KayuyK 00-
JamaeT Jy4Ilieii MOPO3OCTOMKOCTHIO M TEXHOJOTUUYHOCTBHIO II0
cpaBHEHHUIO ¢ 0oJjiee TPaAUIIMOHHBIM Kayuykom «Aflas» BbITy-
ckaeMbIM Kommnanueil «Asahi Glass».

OcHOBHBIMU (pUpMaMu, IPOUIBOAAINIUMU (hTOPIIACTOME-
poI, aasoresa: DuPont, Dyneon (CIITA), Solvay Solexis (Mra-
aus), Daikin (Amomumsa), Asahi Glass (fAmommsa), Chenguang
(Kuraii), I'amollonumep (Poccusi). B mocsienHee BpeMsa OUYeHb
BBICOKMMHU TeMIIaMH Pa3BUBAaeTCA IIPOMU3BOACTBO (PTOPIJIACTO-
mepoB B Kurae. CerogHsa BRITYCK (DPTOPKAYUYKOBOU MPOIYKIIUN
ocyiecTBadgeT 4 KUTAWCKUX KOMIAHUU, AOJA (PTOPKAydyKa,
npousBegeanoro B KHP, cocrasiasier 19% . Bricokue TeMIIbl
IIPOM3BO/ICTBA B IMIEPBYIO OUuepeb 00YCIOBJIEHBI BBICOKUM CIIPO-
COM Ha BHYTPEHHEM pBIHKe OYpPHO pasBUBAIOIEHCS CTpPaHBI.
Bce GoJiee aKTUBHO MUPOBBIE JINEPHI, BhITyCcKaInue GTopKa-
VUyKH, OPraHU3yIOT CBOU IIPOMBBOJACTBA IO BBIMIYCKY Kaydy-
KOB, IIPEKOMIIayHA0B 1 KoMOayHA0oB B Kurae.

OAO «Tanollonumep» ABJIsSeTCS eIUHCTBEHHLIM B Poccun
MIpeaNpusATHeM, BhIIycKaoIiuM Groprayuyyku. Hauwmnaas ¢ 70-x
rogoB u 1mo 2006r. BeITyCcKaJINCh TPaAUIINOHHBIe Kayuyku CH®-
26 u CK®-32, ya0oBIeTBOPSA CIPOC POCCUHCKUX IIPEAIPUATUI
u ctpad CHI' Ha TomimBOCTOIKME PE3WHOBBLIE M3eJUs B BOEH-
HOIl TexHUKe u aBTomMoOmiecrpoerHuu. B 2007 romy mocje mo-
JepHU3anuu o60PyAOBAHUS OBLIO OPraHM30BAHO ITPOU3BOICTBO
GTOPKAYyUYKOB «IDIa(TOP», OTBEUAIOIINX COBPEMEHHBIM Tpebo-
BaHUAM He TOJHKO BHYTPEHHEr0, HO U 3apy0e:KHOr0 PhIHKA.
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PA3JIEJ 3. IIEPCIIERKTUBHBIE
HAITPABJIEHUSA PASBUTHUA
POCCUHUCKHX ®TOPIIOJINMEPOB

I'masa 17. HOBBIE HAITPABJIEHUA
B TEXHOJOI'UAX ITPOU3BOJACTBA
OTOPIIOJIUMEPOB

HanorexHogoruun

Yro Tarkoe Hano? IIpucraBka «HAHO» IIEPEBOAUTCA C I'pe-
YECKOI'0 — «KapJuK». PaKTUUECKHU - 9TO HPOMOJIKeHUe MaTe-
MATHUYECKOTO PsJa MaJjbIX TePMUHOB: MUJIJIN - OJHA THICIU-
Hasdg 4YacThb I[eJIOTO, MUKPO - OJHA MWLJIMOHHAS YacTh IIEJIO-
ro, HaHO - OJHA MUJIJIHApPAHAA YacTh Iejoro. HamomeTrp — aTo
onHa MUJINapPIHAsA YacTh MeTpa. Ho u 3TO He caMbIil MaJbIi
pasmep. [asa ynoO6cTBa m3MepeHnsa aTOMHBIX WM MOJIEKYJIAPHBIX
MacIiITaboB B CBO€ BpeMs ObliIa BBeleHa eguHUIA AHICTpeM
(A), PaBHBIN OJHOM AecsaToil JoJje HaHoMmerpa. Hanpumep, gua-
MeTp aToMa Kuciaopoga paseH 1,4 A. UTo6GbI MBICTIEHHO IIpen-
CTAaBUTh TAKYIO IIKAJy PasMepoB, aMepUKaHCKUN (pusux Pu-
yapn @eittauman B 1959 rogy mpenio:Kui OpUrnHAJIbHBIA 00pas:
«... BOT IPYr'oi crmocob 3allOMHUTH PasMep aToMa: ecJu S0JI0KO
YBEJINUYUTH O PasMepoOB 3eMJIH, TO aTOMBI B sI0JIOKe camMu CTa-
HYT pasMepoM C si0JIOKO».

l'oBopss 0 HAHOTEXHOJOTUAX, IIOJPA3yMeBalOT COBOKYII-
HOCTh METO/OB, CIIOCOOOB U CPEACTB IIOJYUEHHS BeIlecTBa U
CO3MaHUsA MaTepuajioB C KCIOJb30BAaHMEM YACTHI] BeIlecTBa
pasmMepamMu OT HECKOJBKMUX MOJIEKYJI IO HeCATKOB HAHOMETPOB.
HaroTexHoMOTUYECKUHA PHIHOK BKJIIOYAET B ce0A HAHOIIOPOIII-
KU, IIPpUMEeHAEeMbI€ B KaueCTBE MCXOJHOI'O CBIPhA IIPK ITPOMN3BOI-
CTB€ KOMIIOSMIIMOHHBIX M KepPaMHN4YeCKHX MaTepnajioB, CBEpPX-
MIIPOBOSHUKOB, COJHEUHBIX OaTapeil, (PUJILTPOB, KATAJIN3aTOPOB
XUMHUUYECKUX IIPOIecCOB, NOOABOK K CMa30UYHBIM MaTepuaJiaM,
KpacdmuM IIMTrMeHTaM, KOCMETHMYEeCKMM HW MHOI'MM JPYyI'UM
npoaykraMm. Croma :Ke OTHOCAT U 000pyIZOBaHME IJisI HAHOTEX-
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HoJioru#l (30HIOBBIE MHUKPOCKOIILI, CEHCOPBI), HAHO(GOTOHUKY
(cBeTommonpl Ha 0asde IIOJTYIPOBOLAHUKOBBIX Te€TEPOCTPYKTYD,
Jiasepbl Ha KBAHTOBBIX TOUYKAaX), HAHOCTPYKTYPUPOBAHHBIE Ma-
TepuaJbl (QyJiepeHbl, yriiepoaHble HAHOTPYOKM), U T.II.

CBepxMaJIbIMU BeJIWYMHAMHU YeJ0BeYeCTBO KHTEPeCco-
BAJOCh C He3amaMATHBIX BpeMEH. OCHOBBI aTOMHO-MOJIEKY-
JIIPHOTO yYeHHUs BIEpPBble ObLINU WM3JIOMKEHBI BBIJAIOIIMMCS
pycckum yuéasiMm M.B.JlomonocoBeiMm B 1741 roxy. OmHako
3amajHbIe CIeIMaJUCThl OCHOBATEJeM HAHOTEeXHOJIOTHH CUu-
raloT Puuapga ®eiinmana. B cBoém BeIcTymIeHuu B Kamu-
GOPHUMCKOM TEXHOJOTUYECKOM MHCTUTYTe B KaHyH 1960
roja, OH B YACTHOCTU CKAa3aJ: «...pUCKHY MIPEAJOKUTH UIEI0,
paccuuTaHHYIO Ha majéxKoe Oyayliee, KOTOpas MHe IIPeacTaB-
JsieTcA UCKJIIUYUTEJNbHO NHTEepPeCcHOl. Peub MOUIET O BOBMOMK-
HOCTH pacmoJiaraThb aTOMBI B TpeOyeMOM IIOPSAKe — HMEHHO
aTOMBI, caMble MeJKNe CTPOUTEJbHbIEe JeTajii HAIlero Mupa.
YTo mpomsoHAET, KOrga Mbl HAYUYMMCA PeajibHO BBICTPAMWBATh
aTOMBI IIOIITYYHO B 3aJaHHOII mocijiemoBaTeabHocTu? Pasyme-
eTcs, YTO IPU 3TOM OYAYT COXPaHATHCA KaKKUe-TO OrpaHudve-
HUS, HAIpUMep Ha CTPYKTYPbI, COOTBETCTBYIOIINEe HECTAOUIb-
HBIM XUMUYECKUM COeTUHEHUAM...».

TexHUUECKUI IPOTpecc YCKOPWJ pasBuTHe upeit PeiiH-
mana. B 1981 roxy ObLI cO3JaH CKAHUPYIOIIUI TYyHHEJIUPY-
IO MUKPOCKOII, KOTOPBLIM IT03BOJIMJ YBUIETh OTAEJIbHbBIE
aToMbl. Uepes MATH JIeT OH OBLI MOJEPHUSUPOBAH U ITO3BOJIVI
He TOJbKO HabJfomaTh aTOMBI, HO M MaHUIYJIUPOBATh MMU. B
1992 roay 9puk [Ipexciep MHOIbITAJICS IIPUBJIEYh BHUMAHUE
kourpecca CIIIA, BoICTyNIUB Ilepen HAYUYHBIM KOMHUTETOM KOH-
rpecca Cc JIOKJaJOM O MIepCcIeKTHBaX HaHOTeXHoJormit. Temoit
3auHTepecoBaJica KoHIpeccMeH AinnOepr I'op, mocie uyero B
2000-m roxy mpesugenat CIIA Buan KiuuToH 00BABUI O ILIA-
He HarmmoHnanbHOM HaHOTEXHOJOTUUYECKOH WHUITMATUBBI.

B Poccuu B 2006-M romy mpesumeHT 3adBUI O HEOO0XO-
OIUMOCTHU PA3BUTUA HAHOTEXHOJIOTHH. A BO BTOPOH IIOJIOBUHE
2007 roga Bragumup Ilyrun nmoamucan 3akoH «O Poccuiickoii
KopHopamnuu HaHOTeXHoJioTuii». [IpaBuTebcTBOM OBLIN BHIZE-
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JIeHBI IIOJ IIPOTrpaMMy HAHOTEeXHOJIOTHII HeMaJjble AeHbI'H Ha
3aKyIKy 000pyZOBaHUSA. ITO JAJI0 TOJUOK PABBUTUIO JAHHOT'O
HaIIpaBJeHUs HAYKU W TEXHOJIOTUH B Hamieil ctpaHe. B Poc-
cutickoii Penmepanum Oblja OpPraHM30BaHa TOCyJapCTBeHHAs
Kopmnopanusa «PocHaHO», cTaium M3gaBaThCsA CIellHaJIbHbIe Ha-
yUYHBIE JKYPHAJbI, HOABUJINCH HOBbIE yUeOHBIE CIIeIINaJIbHOCTHU
B yHuBepcurerax. CeromgHsa ¢ IMOMOINBI0O HAHOTEXHOJIOTUI CO3-
IaHbI CBEePXIIPOUYHbIE U NBHOCOCTONKME MaTepUajbl, HeIIauKaio-
muecs U XUMUUYECKU CTOMKMEe TKaHU, MeMOpaHbl [IJs IIpoIec-
COB pasfieJIeHUs BeIeCTB U T.II., B 9JeKTPOHUKE NCIOJb3YIOTCS
HaHOTPyOKu. CoesaHbl IIepBble IIaru K HAHOIPOMU3BOACTBY. B
MeIUIINHe HAHOTEeXHOJOTUY HAUMHAIOT MPUMEHATHCA IJId Jie-
YeHUs paka.

Crienyer OTMETUTh, UTO POJIb HAYKU B PAa3BUTUU YeJIOBe-
YyecTBa 3HAUUTENBLHO BO3pOCJa 3a IocjaefqHee croJsetue. IIpu-
MEepOM MOTYT OBITh AOCTUIKEHUA U IPUJIOKEHUA aTOMHOI Ha-
VKU, UHOOPMATUKY, OMOTEXHOJIOTUY U JPYyTHe, KOTOPHIE B 3HA-
YUTEJHHOU CTEIIeHU ONUPEeAessIOT JIUIO0 U CYTh COBPEMEHHOTO
Mmupa. Hayka BoBJIeKJIa B CBOIO OPOUTY OOJIBIIYIO YAaCTh MUPO-
BOTO COOOIIIECTBA, OHA OXBATHIBAIOT NMPAKTUYECKU Bce c(epsl
nearenbHOocTH. Hayka pasBuBaeTcsa He IMIPOCTBIM 00pasoM, da-
CTO IJIs Heé XapaKTepHO MIOSBJIeHNEe MOJIHLIX HaNpaBJIeHUHN U
TeueHnii. UHOTAAa BOKPYT MOJHOTO, IIPW 9TOM He BCerja 1 HOBO-
IO HapaBJIEHUsI, BOBHUKAET OOJIBIITON MHMOPMAIMOHHBINA IITYM
(asxmoTak), KOTOPBIN HepeaKO HOCUT HEeHAayJYHbIA xapaxkTep. B
HACTOAIIee BPeMsdA ITPOSBIAIOTCA CUMITOMBI TAKOTO ayKMOTaMKa
Ui HaHOTexHoJoruii. OLHAKO, HECMOTPS HA IIYMUXY W CIe-
KYJAIMU BOKPYT HAHOTEXHOJIOTUH, 3HAUEHNE dTOU HAYKU JJIs
MaTepUaJIOBeIeHNA M B YACTHOCTH (PTOPHOIMMEDPHOTO, 3HAUU-
TEeJILHO.

1. HaHOTeXHOJOTUU U (PTOPIOIUMEPSHI
W3BecTHO, YTO CBOMCTBA COIIOJMMEPOB OIIPEAEIAITCA UX
CTPOEHUEM Ha TPeX YPOBHAX. ['JIaBHBIM fABJIfeTCA MOJEKYJIAD-
HBIII yPOBEeHb, Ha KOTOPOM CBOIiCTBa O0YCJIaBJIMBAIOTCSA CJEdY-
omumMu (pakrTopamu:
- COCTaBOM COIIOJIIMEDA,
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- PEryJaspHOCTBIO CTPOEHUS - IIOCJIEIOBATEIHLHOCTHIO Ue-
peoBaHUsA 3BEHbEB COMOHOMEPOB, 00pa3oBaHueM OJIOKOB;

- PasBETBJIEHHOCTBHIO COIIOJIMMEDA;

-  MOJIEKYJISIPHO-MaccOBbBIM pacupeneiaenuem (MMP),
cpeqHell MOJIEKYJIAPHONU MAaCCOM.

Ha HagMoseKyJIgspHOM YPOBHE CBOMCTBA OIPEEISAIOTC:

- YIOPAZOYEHHOM CTPYKTYypoii moaumepa (B ¢opme Ha-
JUYUA KPUCTAJIINUECKUX obJjacTeit);

- COBEPIIEHCTBOM KPHUCTAJJIUYECKON CTPYKTYpPHI (IJid
IJIABKUX IIOJUMEPOB);

- KOJIUYECTBOM MUKPO- M MaKpoTeJeid Iisd (PTOpKaydy-
KOB.

Ha wmakpoypoBHe (axTopamu, OIPEeNeAOIIIMU CBOM-
CTBA COIOJIMMEPOB, SABJSIOTCA:

- TPaHYJOMETPUYECKOEe pPacIpeieieHre YaCTHUII IIOPOIIIKA;

- HaJIM4Y¥We IIOCTOPOHHUX BKJIIOUEHUMN.

MosekyasapHbIE U HAAMOJIEKYJIAPHBIE CTPYKTYPBI (Op-
MUPYIOTCA Ha CTAAUU MOJIMMEpUus3alliu, I'PaHyJIOMETPUUYEcKOoe
pacupefiejieHre YaCTUI[ HOPOIIKOB — IIPU KOATYJAIUU U IIO-
moJsie. Ha craguu rpaHyJIMpOBaHUA IIOJUMEDP IIPeBpaIiaeTcA B
CBINTYYUN 3€PHUCTBIN IIPOAYKT, COCTOAMINI U3 OJHOPOIHBIX IO
pasMepy 4acTuii, pasaMmepom oT 2 10 6 MM.

droprosmMepHblE TPOAYKTHI, IPU IOJYYEHUM KOTOPBIX
MepPBUYHLIE YACTHUIILI MOJMMepa uUMeloT HaHopasmepbl (< 100
HM), MOYKHO paccMaTpWBaTh KaK HAHOAWCIEPCHBIE (TOPOILIA-
ctel. IIpu aTOM MaTepuaJibl MOTYT IIPOSABJIATH HOBBIE CBOWCTBA,
UM WX CBOWCTBA CYII[ECTBEHHO MBMEHSIOTCA IO CPAaBHEHUIO C
OOBIUHBIMU MAaTepuajaMMt, YTO ITO3BOJISIET PACIIMPUTH 00JIacTU
IpUMeHeHus (OTOPHOJIUMEDPOB, WCIOJIb30BaTh BBICOKOTEXHOJIO-
TUYHBIEe METObI ITIePepab0TKY U TOJyYaTh HOBBIE BUIbI U3IEJINHA.

Hampumep, yMeHbIIIEHNE pa3Mepa YacTHll B AUCIEPCUU
comoyimMepa TerpadTopaTUiieHa ¢ Iep(TOPATKUIBUHUIOBBIM
a¢pupom ¢ 0,5 mo 0,2 MKM (IpU OAMHAKOBBLIX 3HAUEHUSIX COCTA-
Ba W CPeJHEH MOJIEKYJISIPHOII MAacChl) IPUBEJIO K M3MEHEHUIO
ero MaxkpocBoucTB. Tak, Ipu KoaryJaaluyu MeTOIOM 3aMOPaXKU-
BaHUA - OTTAaMBaHUA U3 AucHepcuu ¢ pasmepom uactuir 0,45
MKM IIOJIyYeH aMOP(HBIN IOPOIIOK C INMHUPOKUM TI'DaHyJIOMe-
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TPUUYECKUM paclpeeeHneM 4dacTHUIl mo pasmepy (puc. la). B
TO JKe BpeMs IPHU KOoaryJAlluy JUCIEePCUU C PasMepoOM UaCTHI]
0,2 MKM 4acTHUIIBI IIOPOIIKA OJHU3KU II0 pasMepaM U MMEIOT BbI-
PaKeHHYIO0 Kpuctajaanueckyio ¢opmy (puc. 1 06).

Puc. 1. @omoepaguu uacmuy nopowka conorumepa TDPI
nod MUKPOCKONOM:

a) ducnepcus ¢ pasmepom wacmuy 0,45 mxm, 6) ducnepcus
¢ pasmepom yacmuy 0,1 mxm

C110co0BI IMOJIyUEeHUS HAHOAMCIEPCHBLIX IIOJMMEDPOB OTpPa-
baTweIBalOTCA B JIaOOPATOPHBIX YCJIOBHAX. Bce moJumMephbl AB-
JISIOTCS IPOAYKTAMHU COBMECTHOU IIOJMMepU3aluu TeTpadTo-
paTuIeHa ¢ OAHUM (COIOJUMEDHI) WJIKU ABYMA (TepPIOJMMEDHI)
MOHOMepaMu. PaspaboTaHHbIE TEeXHOJIOTUM IIO3BOJIUJIU IIPEJ-
JIOXKUTh TEXHOJOTHMUYECKYI0 CXEMYy, MO3BOJIAIONIYIO IIOJydYaTh
(propmmosimMeprsl B TPeX TOBAPHBIX (popMax: IIOPOIIOK, I'PaHYy-
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Jbl M KOHIIEHTPUPOBaHHAA cycneH3uA. HalizeHa BoO3MOKHOCTH
KOHTPOJIS padMepa HAHOUYACTHI[ 3a CUeT yIpPaBJEHUS ITapame-
TpaMu CHUHTEe3a.

IIpu wmcciemoBaHWY BAUSHUSA PasIUYHBIX (PAKTOPOB Ha
pasmep uyactul, comosimmepa TP ¢ I'PII (rekcadroprponu-
JIeHOM) OBLJIO O0HaApPYIKEeHO, UTO, IPU OAMHAKOBOM COCTaBe U
MOJIEKYJIAPHO-MaCcCOBOM paciipelejieHN, YMeHbIIIeHre pa3Me-
pa uactur ¢gropomaacrta go 0,05-0,10 MKM OPUBOAUT K YIAyU-
IIEeHNI0 MaKpPOCBOMCTB.

B Tabiune 1 mpuBemeHbl (PUBUKO-MEXaHUUYECKUE CBOM-
cTBa IJIACTUH, M3TOTOBJEHHBLIX M3 TpaHyJ comojauMepa TPI c
T'®II. Bunuo, uTo yMeHbIIIeHUE pa3Mepa YacTUIL COTIoJInMepa B
nuciepcuu A0 HaHopasdmepoB (0,1 MKM) IPUBOAUT K yBeJIHUUe-
HUIO IIPOYHOCTHU IIPU Pa3pPbiBe U OTHOCUTEJHHOTO YAJUHEHU.

Tabauua No 1
Bausaune pasmepa wactun gucnepcuu comoaumepa TdI
¢ I'®Il na bpusuko-MexaHUUECKHEe CBOICTBA ILJIACTHH,
M3TOTOBJIEHHBIX M3 TPaHy.JI

Pasmep uactu, IIpounocTs pu OtHOCHUTENIBHOE
MEKM paspsise, MIla ynauHeaue, %
0,45 24,6 330
0,3 27,5 305
0,26 30,4 365
0,1 32,5 380

Takwve jXKe 3aKOHOMEPHOCTH OBLIU IIOJYYE€HBI U IIPU HC-
MBITAHUU CBOOOMHBIX IIJIEHOK, MOJYUEHHBIX M3 KOHIEHTPUPO-
BaHHBIX cycIleH3uli (Tabmuiia 2): yMeHbIIIeHNe pa3Mepa YaCTHUI]
JIVICIIEPCUY TIPUBEJIO K 00Pa30BAaHUIO COMOJIMMEpA C YJIYUIIIEH-
HBIMI IIOTPEeOUTeJIbCKUMU cBoiicTBamMu. HabOiaiomaercsa yBe-
JIMYEeHWEe TPOYHOCTHU IIJIEHOK IIPU Pa3phbIBe, UTO O0BACHAETCA
yJIydIIeHneM KadyeCTBa MBTOTOBJIEHHBIX IIJIEHOK U CHUXKEHUEM
KoJsimuecTBa MHUKponederToB. Takike 3ad)UKCUPOBAHO IIOBBI-
meHve aaresum IieHKM us cycunensuu ®-4M]I srime 250H/m
I 00pasmoB ¢ pasmepoMm udactul] He 6osiee 100 HM, uTO CBU-
JIeTeIbCTBYET O KAUeCTBEHHOM M3MEeHEeHUU CBOWCTB MaTepuaJa.
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Tabauuya Ne2
BausaHue paszmepa 4acTul qucnepcuu comoaumepa TdI
¢ I'®II Ha cBoiicTBA CBOOOMHBIX IJIEHOK, MOJIyY€HHBIX U3
KOHI[EHTPUPOBAHHBIX CyCII€H3MI

Toux-
Pasmep IIpou-
IIHHA OrHocu-
Ne | gacTui HOCTb Anre- | IITP,
mosu- |TIIII, TeJbHOEe
onbI-| B TUC- o npu pas- 3us, | r/10
mepHoro| °C yaJIuHe-
Ta |IepCcuu, phIBe, o, | H/M | Mun
cJIod, e, %
MEM MIla
MM

0,35 0,009 | 317 17,2 120 20 0
0,31 0,008 | 310 19,3 250 120 | 0,1
0,26 | 0,008 | 305 21,1 260 176 | 2,5
0,10 | 0,007 | 300 20,9 265 240 | 3,7
0,05 0,007 | 290 | 22,31 255 336 5,7

QUi [W| N |-

OgHako yMeHbIIIEHUWEe pas3Mepa 4YacTHuIl AUCIEePCUU CO-
IIoJimMepa He IIpMBeJIO K MWM3MEHEHHNIO TeMIlepaTyphbl IIjlaB-
gdenua wu cogep:kaumio I'®II, ompememennomy metomom MK-
CIEeKTPOMETPUH. OTU MOKAa3aTeJN OCTAJINCH AJIs1 BCeX 00pasIioB
OIWHAKOBBIMHU, UTO MOATBEPIKIAeT CTaOUIBHOCTh MPOAYKTA HAa
MOJIEKYJIAPHOM ypOBHE.

N3yueHre MUKPOCKOIUYECKOTO CTPOEHUS oOpasia CoImo-
JuMepa TeTpadTopsTUIeHa ¢ reKcadTOPIPOINIEHOM TPOBOIM-
Joch Ha ontudyeckoMm Mukpockone METAMPB-21 u Ha aTromMmHO-
cunosoM Murpockome SOLVER mnpomssoacta SAO NT-MDT
(r. 3emenorpan). Msyuananch cpesbl TPaHyJ MOIEPEK W BIOJb
ocH IUINHAPA. BBLIO MTOKAa3aHo, 4To B 00pasiie MPUCYTCTBYIOT
JaMeJigApHBIe U OJIOUHBIE CTPYKTYphl. Ha miomiazax 2,5%2,5
MKM JIaMeJISIPHbI€ CTPYKTYPBI BBITJISAAAT KaK MMOJOCKU IITUPU-
voit 0,2 mxm. Ha membmimx miaomansax 1X1 MKM IIPOCJIEIKHU-
BaeTcs, UTO B COCTAB JIAMEJSPHBIX CTPYKTYP BXOAAT OGJIOKU C
nomepeuHbiMu pasMmepamu 200 HM, BBICTPOEHHBIE OJUH 3a APY-
rMM BIOJb JlamMeau. BJIOKU, B CBOIO Ouepeab, COCTABJIEHBI U3
eirie 0oJiee MeJKUX dacTull pasmepamu 10 HM, KOTOpbIe TaKiKe
BBICTPOEHBI B CBOU IIPOTAMEHHBIE ITIEIIOUYKMN, OPMEeHTNPOBaHHbIE
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nmapaJjijiejbHO, KOTOPble MOTYyT IPOHMU3BIBATH HECKOJBKO O0JI0-
KOB. BhisiBIeHa HECKOJMbKO MHASA MUKPOCTPYKTypHaAs OpraHu-
3amnus oOpasia B IPOJOJLHOM cpese: JiaMeJsin 0oJjiee MJIMHHEBIE,
WMEIOT BUJ BBITAHYTBIX BJOJIb OJHOTO HAIPABJICHUS JICHT.
Bioku, cocraBidioliue JaMean, KWMEIOT BBITAHYTYIO
BIOJIb HAIIpaBJieHUsA JlamMmeau (popMy ¢ KaK Obl BEITAHYTHIMU 3a-
OCTPEHUAMU B MeCTaX MX CTHIKOBKM. BO3MOYKHO, 3TO CBA3aHO
c TeM, uTo Ipu (GopMOBKe 00pasiia K HeMy HpUJaraju yCUJIue
BIOJIb OIIPEeIeJIeHHOTO HampaBjeHusa. Tak ke, KaK U B caydae
MIOTIEPEYHOTO Cpes3a, BUAHO, UTO OJOKM BO MHOT'OM COCTOSIT U3
HaHouacTuil pasmepamMu 10 HM, IpHU 3TOM IPOCMATPUBAETCS
YIaKOBKA 9TUX YACTUIL B MapajebHbIe PAIbI.
Hanomucnepcuu (PTOPOILIACTOB IIPEACTABJISAIOT CO0OI
B3BeCh TOHKoaucnepcHoro (pasmep uactur ot 0,05MKM) mosiu-
Mepa B BoJe, CIIUPTE UJIM CIIMPTOBO-OPTaHUYECKOi cpene. [laH-
HbIe CYCIIeH3WU IIpefHa3HAUYeHbl AJIA IMOJYUYeHUS XUMUYECKU-
Y TEPMOCTOMKHX ITPOTUBOHAJUIIAIONINX, AHTU(GPUKIIMOHHBIX
¥ AaHTUKOPPO3UOHHBIX IMOKPBITHM, IMPOIMUTOK [IJs Pa3IUUHBIX
MaTepuaJjioB, CBOOOAHBLIX IIJIEHOK, 5MAaJIbIIPOBOJOB, 3JIACTHY-
HBIX €MKOCTeil, (QOJBIUPOBAHHBIX AUIJIEKTPUKOB, PYKABHBIX
IIIJIAHTOB [JId TPAHCIOPTUPOBKM arpecCUBHBLIX KUIKOCTEH u
Ipyrux uspenuii. @TopmoiuMepHble HAHOAUCIEPCUU OTJIHUA-
IOTCS APYr OT Apyra XapaKTepHBIM COUYeTaHMEeM CBOMCTB, 00-
yCJaaBJIUBAIOIIUX KOHKPETHBIE 00JIaCT MX IPUMEHeHUs.
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I'nasa 18. HOBBIE HAITPABJIEHUSA
B TEXHOJOI'YAX ITEPEPABOTKH 1
INPUMEHEHUH ®TOPIIOJIUMEPOB

1.AsroroBienne usmeauii u3 GTopomnaiacTos

IIpomeccsl, IpoTekaloIye TP COBPEMEHHON TeXHOJOTUN
U3TOTOBJIEHUA OJIOUHBIX MBAEJNI, IIPOCTO U IIOHATHO UBJIOMKMUJI
r.p-m.H C.A.XarunoB (HU®XU um. JI.A.Kapoosa, Mockga).
IIpuBemeM X ¢ HEKOTOPHIMU COKPAIIEHUAMMU. *

Kak wmsBecTHO, CTEP:KHU, BTYJIKHU, NQUCKU, IJIACTUHBI U
Ipyrue u3Aesus W3TOTABJIMWBAIOT W3 IIOPOIIKOB (hTopmosmme-
POB ¥ KOMMIO3UTHBIX (DTOPIIOJUMEPHBIX CMeceil MeTOodaMM IIO-
POIIKOBOM MeTayaypruu. CreneHb KPUCTAJIUYHOCTH YACTHI]
mopotika 95-98% . IIpuUTroTOBIEHHBIN A8 U3AEIUil TOPOIIOK
ToABepraeTca XOJOAHOMY IIpeccoBaHMIO B mpecc-opmax. Ila-
Jiee CIpeccOBaHHAA 3arOTOBKA B3alleKaeTcs IIPU TeMIlepaType
okojo 365-375°C.

IIpumeHeHMNEe TaKOII TeXHOJOTUU OOYCJIOBJIEHO OY€Hb BbI-
COKOI BssKocTbio pacmiaasa (10''-10'2 Ilac) u ero HecmocoO-
HOCTBIO K TE€UEHHUI0. OHTAJbINSA IIJaBJICHUS MaJjia, UTO HaAPALY
C BBICOKOH TeMIIepaTypol IIJIaBJIeHUA YKasbIBaeT Ha HU3KYIO
SHTpoOnMIO Ipoiecca. IIpeamonaraercd, 4To B COCTOSHUM pac-
IIaBa B mHTepBaje Temueparyp 327- 420°C obsactu, OLIBIILE
KPUCTAJIUTAMU, OCTAIOTCSA YAaCTUYHO YIOPSIMOUEHHBIMU U 00-
pasyior Me30(hasy, BHaUaje CMEKTUYECKOr0, a 3aTeM, C IIOBBI-
IeHueM TeMIIepaTyphl, HeMaTtmueckoro tuma. Berme 420°C
Habgogaerca gemoaumepusanus I[ITPI ¢ BoigeseHreM MOHO-
mepa T®O u npyrux GropyriaeposgHbIX TPOLYKTOB.

Taxum oOpasoM, TepMHuecKas o0pabdOTKa CIpPeccoBaH-
HBIX OJIOKOB He NMIPUBOAUT K TJIABJIEHUIO KPUCTAJJIUTOB, a Ha-
OsroaeTca cueKaHme (CKJeUBaHUE) IIOBEPXHOCTEN KPUCTAJIIN-
TOB 3a CUET UX YaCTUUHOU aMop(usanuu (PasymopsamgoueHUs).
IIpu »TOM KpHUCTANINYECKOE SAPO UYACTHII IOPOIIKA HE M3Me-
HAETCSA B TeYeHUEe BCEro TeXHOJIOTMYECKOTro IIporiecca (Ipecco-
BaHme, CIeKanme, OXJaKIeHNe).

HagmoseKynsipHas CTPYKTypa OJIOUHBIX  00pasIioB
I[ITPI, «3amoparkuBaeMasi» IIOCJT€ CIEKAHUA XapaKTepusyer-

- 146 -



nepepabomru U npuMeHeHul (hmopnoiumepos

cA YKJIAJKOH BRITAHYTHIX (DTOPIIOJUMEDHBIX IIeNel ¢ 00pasoBa-
HUEM TPOTAKEHHBIX KPUCTAJJINUTOB (IIaUeK), COCTOSIINX B OC-
HOBHOM M3 IIPOXOJHBIX Ieleii M HeyIOPAJOUYEeHHBIX IIPOCTIOEK
amMopdHOU (aspl. PeHTreHOBCKas CTeIleHb KPHCTAJIUYHOCTU
CTaHZAPTHBIX 00pPas3IoB OOBIYHO cocTasiaseT (5% . Amopduasa
daza mosmMepa OCTAETCS YACTUUYHO YIOPAMZOUYEHHOM 3a CUET
BBICOKOII CTeIleHU OpHeHTaIuu Ienei. [[jid cpaBHEHUA - IeIu
B amMop(dHOU (asde rMOKOIEIHBIX YII€BOJOPOSHBLIX MOJIUMEDPOB
CTpeMATCA IPUHATH popMy KJIyOKa.

Hpyroit mopdosioruueckoii ocoberroctrio IITDI apisaer-
cs TOpPUCTOCTh. IIpuMeHeHre MeTOAOB ITOPOIITKOBOM MeTAJIyp-
ruu 1A nosydenusa 6okoB IIT®I mHakmagbiBaeT »KECTKUE TPe-
0OBaHUSA K KauecTBY IIOPOIIKa (YMUCTOTE, NUCIIEPCHOCTH, MOJIe-
KyJsPHOM Macce), a TaKKe K TeXHOJIOTMYEeCKUM pe:xmmam. Ha
IPaKTUKE TOCTUYh UeaJTbHOM TOMOTEHHOCTU OJIOKA He yAaéTcd.
B cBssu ¢ aTuM, peasibHBIN O00uHBIN @-4 mpeacTaBiAeT cO0OI
JOCTATOYHO mopucToe TeJio (rmopucrocts 1-2% ). ITpnuém xapak-
Tep IMOPUCTOCTH 3aBUCUT OT TUIIA U TEOMETPUUECKUX PasMepPOB
U3JeJusi, OT cIiocoba IIpeccoBaHuA (BEPTUKAJIbHOE, TOPU30H-
TaJlbHOE, M30CTATUYECKOe, DKCTPYSUOHHOE), OT MApPKHU KCIIOJIb-
3yemMoro mopornka. HapyleHus TeXHOJOTUUYECKUX PEeKUMOB,
HaIIpUMep CMeIIIMBAaHWE IIOPOIIIKOB Pa3HBIX IApPTHH, HaIU4yue
OCTaTKOB KaTajln3aTopa M 3arpsA3HEeHUIl, OTKJIOHEHUS OT PerKU-
Ma TPeCcCOBaHUS, MPUBOAAT K YBEJIUUYEHUIO MTOPUCTOCTHY BILJIOTh
10 o0pa3oBaHMUS MAaKPOCKOIMYECKUX IIPOTSKEHHBIX 00JacTeil
«PBIXJION» CTPYKTYPHI C MIOPUCTOCTHIO 10 5% u GoJree.

Jo6aBuM K BBINIECKA3AHHOMY, YTO B TPAAUIIMOHHBIX Me-
Tomax mepepaborku IIT®O mcmonab3yercs AJUTEJbHBIN dHEP-
FOEMKUI IIpollecC HArpeBa. 9TO JUMHUTUPYET OOIIYI0 MPOU3-
BOAUTEJBLHOCTh IIepepadaTbiBaioniero obopymosauusa. IlosTomy
BecbMa MHOTO0OO0EIAIoNIM SBJIAETCA pPaspadoTKa HOBBIX 3KO-
JIOTUYECKU UHMCTBIX U PecypcocOeperamIinuxX TeXHOJIOTUUECKUX
IIPOIIECCOB, O HEKOTOPHIX M3 HUX MBI pacCKaKeM maJjiee.

*[IpumewarHue. ABTOPBI TaKiKe PEKOMEHAYIOT O3HAKO-
mutbea co crarbeir I'.II.Co6oneBa «POJIb CTPYKTYPEI MA-
TEPUAJA HAHOYPOBHS OJIA PIBI[EJII/II7I N3 ®-4» Anpec
I8 KOHTAaKTOB: g.p.inbox@sgline.ru.
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2, Trepmodas3HbIie TEXHOJOTUHN

Yuéunsie WHCTHUTYyTA CTPYKTYPHOM MAaKPOKWUHETUKU U
mpobsiem marepuasioBenenusa PAH (r. Uepuoronoka) u Tam-
6oBckoro I'TY (pykoBomurenu npodeccop A.M.Cromuu u mpo-
deccop I'.C.Baponun) paspaboTaniu MeTOObl TBepIOPa3HON
TeXHOJIOTUU TepepaboTKU MOJINMEPOB, KOTOPbIE JIUIIEHBI YKa-
3aHHBIX BBIIIe HEJOCTATKOB. [IpaKTHUUeCKUe TPUI0KEHUA dTUX
TeXHOJIOTUYECKHUX IIPOIECCOB CBSI3aHBI C MOJyYeHneM PYyHKIH-
OHAJBHO-TPAJUEHTHBIX MaTePUAaJOB, KOMIIO3UIITMOHHBIX MAaTe-
prasioB, 0co00 UMCTHIX XMMUYECKUX COeIWHEHWI, HaHOMAaTe-
puanoB u T.A. [IpumepamMu TBepaO(PASHBIX TEXHOJOTHUMN SBJS-
0TCS TBEpPAO(DA3HBIE 9KCTPY3UsA, IITAMIIOBKA W IIpecCOBaHUE.
Oco0eHHOCTHL 9THUX METOJOB COCTOUT B TOM, UTO HCXOMHBIE
KOMIIOHEHTHI M KOHEUHbIE TPOAYKTHI HAXOASITCS B TBEPAOM CO-
croaauu. CoKpallaercsa pacXoj SHEPruy U ITOBBIIITAETCS IIPO-
U3BOAUTENBHOCTL TPyAa. OCHOBBI TEOPUU MaHHBLIX ITPOIECCOB
HaAXOOATCA B CTAOUU OOPabOTKU. ITU MeTOAbI 0oJiee MOIAPOOHO
MBJIOJKEHBI B MarTepuajiaXx KOH(MepeHIUU II0 (PTopmoammMepam
2008 roma B r. KupoBo-Uemernke, 1 MBI He OyZeM IIOOPOOHO
Ha HUX OCTAaHABJIMWBATHLCA B PaMKax AaHHOH KHuru. OTMeTum
JIUIITh, YTO MIPaKTUUYeCKOe BHeApeHUe TBepAo(has3HOI TeXHOJIO-
TUU MPOM3BOJICTBA U3AEJNN 13 (PTOPOILIACTOB KIET 3amMHTEpe-
COBAHHOTO «IIPOJABUHYTOTO» WHBECTOPA.

3. Poropuas ¢gyrepoBka

OgHUM "3 HOBBIX HANPABJIEHUN B TEXHOJOTHUU IIpUMe-
HeHUs (PTOPIIOJUMEPOB SBJISETCS POTOpHasa (pyTepoBKa. 3a
pyOe:xoM sTOT mpoIliecc HcHob3yerca ¢ Hauaaa 1990-x romos.
E€ cyTb cocTOMT B HaHECEHUU MOKPBLITHUS HYyTEeM IIOMEIeH!s
TEePMOILIACTUYHOTO (PTOPIIOJMMEPHOTO IIOPOIITKA BBICOKOI Te-
KYYeCcTH B IIOJIOCTb JUTEHHOro uaaenus (IoJable COCYAbl, Padh-
eMHBbIe TTpecc-hOpPMBI U T. [.) U HArpeBaHUWe U3JAeNus IPU Bpa-
meHun (GopMbl BOKPyr ocu. Takum obpasom, HAa BHYTpPeHHEH
TMOBEPXHOCTH OCHOBBI 3a CUET IeHTPOOEKHOH CUJIBI (hopMUPY-
eTCsI POBHBIA OJHOPOIHLIN M OECITOBHEBIN CJOHW MOKpPBITHA. K
COYKaJIeHUI0, M3-3a JOPOTOCTOSIIET0 alllapaTHOTO OPOPMIeHUS
B Poccum sToT mpollecc mokKa He HaIlesJ OJKHOr0 IMpuMeHe-
nusa. Kommanus Rudolf Gutbrod Gmb H gnsa poropuoit dyre-
POBKM IIPUMEHsAeT BEICOKOKAUeCTBeHHbIe YaCTUYHO UJIU TTOJHO-
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CThIO (pTOpUpPOBaHHBIE MaTepuasbl, Hanpumep, ETFE (P-40) u
PFA (®P-50), a Tak:Ke KOMIIOBUTHI HA UX OCHOBE.

Ilepen HaHeceHWEM MOKPBITUA IIPOU3BOAUTCA TIIATEb-
Has IIpeaBapuTebHas 00pab0TKa MOKPHIBAEMOM IOBEPXHOCTH.
CTpyKTypa HaubLIAEMBIX CJIOEB U POTOPHBIN MeToJ obecrieun-
BAIOT MOJIyYeHHe CILIOIIHON (0e3 MeabuailllinX MOpP), 3alUThI
MMOBEPXHOCTU TOJMIUHOMK 10 1,5-2 MM, KECTKO COeIUHEeHHOH C
MaTepuaJioM HOAJIOKKMN. KauecTBO MOBEPXHOCTU OCTAETCS BBI-
COKUM Ja’ke IJiA (DACOHHBIX AeTaell CO CJIOKHBIMU (hOpMaMMU.
ITokpeiTe He TpebyeT MNOMOJHUTEJLHON MeXaHHUYeCKO# o00-
paboTKU, UMeeT IJIaJKYI0 aHTUAATE3NOHHYIO IOBEPXHOCTDb, TEM
caMbIM IIPeNOTBpAaIlas HAJUIAHUE TEeXHOJOTHMYECKUX IIPOIYK-
TOB UJIU POCT OaKTepuii. Biaromaps mpouHoOi cBA3U (hyTepPOBKU
C MaTepuaJioM IOJIOKKYN UBAEJIUA MOTYT paboTaTh B BAKyyMe.

IIpuATHO OTMETUTH, UTO B HpOIlecce TII00aJIBLHOTO (u-
HamcoBoro kpusuca 2008 roga Poccuiickue npeanpuHUMATEIN
CTaau aKTHUBHO MHTEPECOBATHCA HOBBIMU TEXHOJOTHAMH. A B
2011 romy HOBbI€ TEXHOJOTHU IIOABUJNCH Ha IIPEAIPUATHUIX
cpenuero 6usueca. Hampumep, pupma «MUTO» B r.Kuposo-
Yemernke ogHON M3 IepBbIX B Poccuu cMOHTHUpOBajia He0OJb-
IIIyI0 YCTAaHOBKY POTOPHOTO (hopMoBaHMA m3nenauii. 3mech ra-
PaHTUPOBAHO BHICOKOE KAueCTBO U3JEJIUI.

4. IloxyuyeHue CBePXTOHKUX BOJOKOH u3 IITDI

OgHMM u3 HAIpPaBJEHUN NIPUMeHeHuA (PTOPOIIaCTOB -
MOJIyUYeHre M3 HUX MHKPO- U HAHOBOJIOKOH. Cpeau MeTOonOB
MOJTYUYEeHUsA TAKUX BOJIOKOH W BOJIOKHUCTBIX CTPYKTYpP Ha UX
ocHOBe mpoiiecc sjaeKkTpodopmoBanus (IPB - mpoiiece, 3apy-
Oe:kHasa TepMuHoJorusd: electro spinning) samumaeT ocoboe Mme-
CTO, OTJIMYASICh allapaTyPHOH! IIPOCTOTOM 1 MOKOCTHIO TeXHO-
JIOTUYECKOTO IIpoIiecca.

IIpororumnom mporecca OPB saABIAETCA METOM 3JI€KTPOTH-
IPOAVMHAMUYECKOTO paciblieHus Kugakoctreit (9PiK), B xorto-
POM BBITEKAOIaA M3 JOBUPYIOIIEro COILIa, HAXOAAIIEr0oCs IO/
TIOCTOSAHHBIM BBICOKUM 3JE€KTPUYECKUM HANPAKEHUEM, KUJ-
KOCTh PAaCUbLIAETCA Ha MeJKHe KaIlJil, KOTOPhIe OCAKIAI0TCA
Ha MIPOTUBOIIOJIOXKHBIN 2aeKTpon. B 9®PB -mpoiiecce medopma-
1A WUCXOJHOTO IOJUMEDPHOTO PACTBOPA, IOCJEAVIOIIUIN Iepe-
HOC OTBEP:KJAeMbIX IIPU MCIAPEHUU PACTBOPHUTEJS BOJOKOH U
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dopMupoOBaHTE BOJOKHUCTOT'O CJIOS OCYII[ECTBJISETCS HCKJIIO-

YUTEJIbHO 3JIEKTPUNYECKMMU CHUJIaMU.

Paborel 1mo wucciemoBanuio O®B -mpoliiecca Ha OCHOBe
dropormtacToB BeneT JabopaTopusd 3JIEKTPO(GOPMOBAHUA BO-
JoxHuCThIXx MaTepuagoB HUDPXU wuwm.JI.fA.Kapmosa. BoJok-
HUCTBIE (DTOPOILJIACTOBBIE MAaTEePUAJbl MOTYT IIPUMEHATHCS s
M3rOTOBJIEHUA BBICOKO3((EKTUBHBIX a3PO30JbHBIX (DUJIBTPOB,
(GuUABTPOB Ui arpecCUBHBIX CPeJl, B XUMUYECKUX KCTOUYHU-
KOB TOKa U AJiA Apyrux Ieseii. Ha puc.6 m3obparkeHa cxema
YCTaHOBKHU, HAa KOTOPOM YCJOBHO BBIIEJIEHBI TPU XapaKTepPHBIEe
30HBI, COOTBETCTBYIOIIIIE OCHOBHBIM CTAAUAM IIPOIIECCa.

Cxarbli ras —s

5 5
~— Benr. BeHr. ~
— BO3AYyX BO3AYX —
$opMUpoBaHMe PopMUpOBaHMe
Kanens cTpyM
5
Apeid . \ Apend, pacuiennenue
(1 oTBEpXACHHE) 4 W oTBEpXAeHUe
Kanenb x cTpyR
dopm-Hue Popm-Hue
NOKPLITHA [ BONOKHUCTOrO

g |
4 cnoea
———

Puc.1. Cxema ycmano6KU 015 NOLYYEHUS

U3 HUX MUKpo- U HAHOB0JI0OKOH

- 150 -

K paboueii
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JKeHue OT WCTOYHU-
ka 1. U3 ewmkocTu
2 1mox coOCTBEHHBIM
BeCOM wuJIU U30bI-
TOUHBIM JaBJIEHUEM
BBITEKaeT pabouas
JKUJKOCTh C 3akaH-
HBIM 00BbEMHBIM
pacxoaoMm uepes Ka-
nunap 3. Iloxn meii-
CTBHEM dJIEKTpUUe-
CKHX cuJ obpasyer-
cA  yTOHUAIOIIASACS
cBoOomHAA  CTPyA,
0oCh KOTOpOII COBIIA-
IaeT C HaIpaBJICHU-
eM BJIEKTPUUYECKOTO
TOJIs. OnHoBpe-
MEHHO TIPOUCXOIUT
MHTEHCHUBHOE NCIIa-
peHue pacTBOPUTE-
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Jisi, TIPU 9TOM CTPys oTBep:kaaercs. OOpasyroliuecsa BOJIOKHA
Ipef(yIoT BO BHEIITHEM 3JIEKTPUYECKOM II0JIe Ha 0CAJUTEIbHBIH
9JIeKTpoy - 4.

ITomaua pacTBOpa MOYKET OCYIIIECTBIATHCA KaK uepes Ka-
NUJLISPBI, TaK ¥ HEIOCPEJCTBEHHO C IOBEPXHOCTH PAaCTBOPA
IPU HAJWUYUU ONPeeeHHBIX yCI0BUil (KOHIIEHTPAIlUN HAIPS-
JKEeHUsI — 3a0CTPEeHHbBIE UIJIbI, MAaTePHUAaJIbl C PA3JIMUHON IIPOBO-
IUMOCTBIO U Ap.). dhdeKTuBHAS CKOPOCTh BOJIOKHOOOpAa30Ba-
HUS MOYKET MEHSTHCA OT HECKOJBbKUX METPOB IO HECKOJbKUX
JECATKOB THICAY METPOB B CEKYHIY.

5. dropmosnMepHbIe MICHKA

OAO «Ilmactnonumep» (r. Caukrt-IleTepOypr) Hapsamy c
OAO «Tanollomumep» SABJIAETCA OSHUM M3 OCHOBHBIX POCCHUIA-
CKHUX M3TOTOBUTEJIEel IJIEHOK IJIaBKUX (DTOPIOJIUMEDOB.

PTOopIIOINMEPHBIE ILIEHKHW IMOJYYalOT METOAOM ILIIOCKO-
ITeJIEBOM SKCTPY3UU C IIPHMEMOM Ha OXJasKIaromiuiica 6apadaH.
B saBucuMoOCTH OT Ha3HAUEHUS, BOBMOYKHO IOJyUEHUE IJIEHOK
pasauuHo# mupuHbl (7o 500 mm), Toamuuon ot 0,010 MM mo
0,50 mm. IlIeHKHM HCIOJB3YIOT IJA IOJYyYeHUS KOMOMHUPO-
BAHHBIX CJOUCTBIX MaTE€PHUAJOB C KOMIIJIEKCOM CBOICTB, KOTO-
pBIif He MOXKeT obecleuuTh (PTOPIOINMEP B UKMCTOM BUAE. ITU
MaTepuaybl HeB3PLIBOOIIACHBI, HErOpoUNe, 9KOJOTHUUYHBI IIPU
remmeparype (25+10)°C. HaubGosbllleli MeXaHHWUYECKON IIPOY-
HOCTBIO W TBEPAOCTHIO 00JIafalOT IJIEHKU W3 MOJUBUHUIUICH-
dropuma (P-2M), uro mesaeT UX He3aMEeHUMBIMHU B HU3MIeJIU-
SAX C HOBBLINMEHHLIMU TPEOOBAaHUAMU K a0pasMBHOMY U3HOCY U
CTOMKOCTBIO K IlapalaHuio. BhICOKasa CTOMKOCTH K yJbTpadu-
0JIETOBOMY H3JIyYeHHI0 obecmeunBaeT s3(PpPeKTUBHOEe IpUMEHe-
Hre @-2M B HOKPBITUAX U USAEJIUAX MACCOBOTO NPUMEHEHUS.
CBoiicTBa IIJI€HOK U3 TEPMOILJIACTUYHBIX (PTOPIOINMEPOB IPU-
BeJIeHbI B IPUJIOKEHUN.

O6sacTy npuMeHeHUs (PTOPIOJIMMEPHBIX IJIEHOK BechbMa
IIUPOKM: JJIA W3TOTOBJIEHUSA OTBETCTBEHHBIX KabeJseill, B Ka-
YecTBe AHTUKOPPO3UMOHHBIX, 9JIEKTPOUBOJIAIMOHHBIX, AHTH-
(OPUKIIMOHHBIX MATEPHUAJOB B PA3JIUYHBIX OTPACIAX IIPOMBIIII-
JIEHHOCTHU U [IJIsI TOBAPOB HAPOAHOIO IOTPEeOJIeHNA; B KaUuecTBe
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KPOBEJILHBIX M O0JIMIIOBOUYHBIX MATEPUAJIOB B CTPOUTEJIHLCTBE; B
BUZe (DUTYPHBIX ITPOKJIAIOK, MeMOpaH, KOMIIEHCATOPOB B Ma-
IIUHO- U TPUOOPO-CTPOEHUU; B AHTEHHBIX YCTPONCTBAX; HJIA
aHTUAIT€3NOHHBIX ITOKPBITUNA TPAHCHOPTEPHBIX JIEHT; IS yIa-
KOBKM MEIUIIMHCKUX IMPEIapaToB, 0CO00 UMCTHIX IPOJYKTOB.
Nx nmpuMmeHeHMEe, KAK ¥ IPOUS3BOJICTBO PA3JIUUYHBIX IJIEHOUYHBIX
TMOKPBITUI B HAIe!l CTpaHe HAXOAWTCA Ha HAYAJIbHOU CTAlWU.
Kak mokasbpIBaeT ONBIT TeXHUYECKMW PA3BUTHIX CTPaH, IpUMe-
HeHue PII — IJIeHOK BO BCeX OTPACIAX IPOMBIIIJIEHHOCTH UMe-
eT IIPeKPAaCHYI0 IIePCIeKTUBY, YTO OyAeT OTMeYeHO HUIKe.

6. ®dropmoanMepHbIe MOKPHITUS HA OCHOBE TEJIOMEPHBIX
pactBopoB TDI

HepactBopumocts IIT®O mpakTuuecKu BO BCEX M3BECT-
HBIX PACTBOPUTEIAX CYIIECTBEHHO OrPAHMYUBAET O0O0JaCTU
KUCIIOJIb30BAHUSA, YCIOKHSIET TEXHOJIOTHIO ITOJYyUYeHUS KOMIIO-
3UTOB ¥ CO3JJaHUA TOHKHUX BalIUTHBIX (DTOPIOJUMEPHBIX IIO-
KDPBITUH Ha uU3aeausaX. TpaguiinoHHble TeXHOJOTUY HAHECEeHU ST
(GTOPIOSIMMEPHBIX MOKPBHITUH (CYCIIEH3UH, IIJIa3MOXUMUUYECKUE
MeTObl, KOHAEeHCAIlus MPOAYKTOB MMHUPOJMN3a, UCIIOJIb30BaHUE
TIOPOIIIKOB M [AP.) UCIBLITHIBAIOT CYIIECTBEHHbIE TEXHOJIOTHYE-
CKHMe U SKCILIyaTallMOHHbIe OrpaHuuYeHus. TaK HCHOJIb3yeMble
CYCIIEH3UU COJeP:KaT, KaK IPaBUJIO, IIPUMECHU SMYJIbIaTOpPOB,
CTaOMIM3aTOPOB, OCTATKU KOTOPBIX B3arpA3HAIOT HTOKPBITUS
W yXYANIaloT uX cBoicTBa. Iloayuurs GesmedeKTHOE MOKPHI-
THe TBepAO(pasHLIM CIIOCOO0OM (BTHpaHMEM IIOPOIIIKOB) OBIBA-
eT TPYAHO, IPUXOAUTCSA HAHOCUTH MHOTO cjioeB. OrpaHUYeHUA
¥ HeJIOCTATKH MOTYT OBbITh YCTPAHEHBI IIPU WMCIOJb30BAHUU
PaCTBOPHBIX KUIAKO(MAZHBIX TexHoJoruii. HepacTBopuMOCTH
IIT®S cBazaHa ¢ BBICOKOU MOJIEKYJISIPHOM MAacCCOM ITPOMBIIII-
JeHHOTO mpoAyKTa (TedJoH, (ToporLiacT-4), MMO3TOMY MAJA
najbHeHInero paciupenusa cepsl npuMeHenud [ITDD snauu-
TeJBHBIN MHTEPEeC IMPEJCTABIAET CUHTE3 HU3KOMOJIEKYJIAPHBIX
dTopcomepKaIIUX TOJTUMEPOB.

B HucturyTe mpobiieMm xumudeckoin ¢usuxu PAH, 1.
YepuoroaoBka (x.x.u. I[.II.Kuprooxwun), paspaboran paguaiu-
OHHO-XMMUYECKUI METOJ HOJYyUeHUA PACTBOPOB U TeJiell TeJo-
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mepoB TP B pasinMUYHBIX PACTBOPUTEIAX, C IIOMOIIBIO KOTO-
PBIX MOYKHO CO3JaBaTh TOHKME BAIUTHBLIE ITOKPBITUS U KOM-
HO3UTHI cO cBoicTBaMmu aHasiornuubie IIT®I. HMccaemosanusa
BBIIOJIHSAJACh B pamMirax KoHcoprnuyma «@TopmnoauMepHbie
MaTepuaJibl U HaHOTeXHoJioTuu» (cM. caiiT: www.conftor.ru) c
ydacTreM Ha pasjimdyHbIX 9Tanax padorsl UXP PAH, r. UBaHo-
Bo, X IBO PAH, r. Baragusoctrox, UMMET PAH, r. Mocksa,
MOHX PAH, r. Mocksa, «I'amollonumep Kupopo-Uemnernk».

B pesyabTaTe CMHTE3UPOBAHBI KOPOTKOIIEIIOUEYHBIE TEJIO-
mepsl R -(C,F,)n-R,, cocrosue us n= 5-7 3BeHbEB, 110 KOHIIAM
KOTODBIX HaXOATCA mepepaTunka menu R, R,, B kKauecTse Ko-
TOPOT'O BBHICTYIIAIOT YACTU MOJIEKYJI PACTBOPUTEJIA.

CBoiicTBa M BO3MOYKHOCTU IIPAKTHUYECKOTO ITPUMEHEHUS
TEJIOMEPOB ONPENeJAIOTCA AJNHONU TeTPpadTOPITUIEHOBOrO 0JI0-
Ka, KoTopas 3aBUCHUT OT KoHIeHTpamuu TAO B pacTBOpe, TUIIA
pacTBOpUTENSA W YCJIOBUII ITPOBEAEHUS PaaUAIllIOHHO-XUMUUe-
CKOI peakmnuu. Vcmoyb3dyd pasHBIE TeJIOTeHBI-PACTBOPUTEIN
MOYKHO TIOJIyUYaTh pPasIuyHble (OYHKIIMOHAJIbHBIE KOHIIEBbIE
TPYHIIBI — BOJOPOA-, KUCJIOPOA-, XJIOp-, OpPOM- conep:Kaliue
rpynnst (C,H,, C4H8Cl, CH201, CHClz, Cl, H, Br, CH,, COCH,,
CH,COCH, u zp.), KOTODBIE B 3HAUUTEJIHHON MepPe OIPEIEJIAIOT
CBOIMCTBA ITOJIYUEHHBIX TeJIOMepOB (PacTBOPUMOCTDH, aATe3wuio,
aHTU(GPUKIINOHHBIE, TUAPO(GOOHBIE 1 AP. CBOKicTBa). B KauecTBe
TeJIOTeHOB ucnosbaytores: aneron CH,COCH,, xmopuctsrii 0y-
tun C,H,Cl, uersipexxnopuctseiii yraepon CCl,, xmopucTsiii me-
tunen CH,Cl,, xnmopodopm CHCl,, 1,2- guGpomrerpadropsTan
C,Br,F, (ppeon-11,B,) u np. Beeenne B peaKIMOHHYIO CUCTe-
My [IOIOJHUTENbHBIX MEepeJaTUNKOB IeNU MO3BOJIAET Peryiu-
POBATh IIPOIIECC TEJIOMEPUBAIINU, CYIIECTBEHHO MEHATH IJIUHY
Ie oJIy4aeMbIX TeJIOMePOB 1, COOTBETCTBEHHO, UX CBOMCTBA.

ITonyuenubsie pacTBOopbl TejaomepoB TAI moryr HaliTh
MpUMeHeHMre:. AJs CO3JaHusA BalllUTHBIX TUAPO(GOOHBIX U aH-
TU(GPUKIIMOHHBIX TMOKPBITUN Ha MeTaje, KepaMuKe, CTEKJe:
IS HAaHECeHUS TOHKUX YHUKAJbHBIX MOKPBITHUI HA PA3BUTHIX
MMOBEPXHOCTAX (CHUJIMKAreyu, IIECOK), AeTaJasaIX CJIOYKHON KOH-
durypamuu, Tam, rie HeBO3MOXKHO o0pasoBaHMe MOKPBLITUIN U3
BBICOKOMOJIeKyJIApHOro IIT®I.
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IIponmuTKa pacTBOpaMu (TOPCOAEPIKAIUX TEJIOMEPOB
IepeBa, Oymaru, acbecra, TKaHell M3 HATypPaJbHBIX U CHUHTE-
TUYECKUX BOJOKOH, CTEKJIOBOJIOKHA IIPUJAET UM XUMUUECKYIO
CTOMKOCTb U BOJOOTTAJNKUBAIOIIME CBOlicTBa. TesoMepbl MOTYT
OBITH MCIIOJIb30BAHBI JJIS ITOJYUYEHUs (DTOPOIJIACTOBBIX CMAa30K
I YMEHBIIIEHUS TPEeHWSA W B KaueCcTBe BAIUTHBIX TOKPHI-
Tuii. Mcmoab3oBaHue pacTBOpPoOB TeaoMepoB TAD mosBoJiser
IIPEOo0JeTh TPYAHOCTU CO3NAHUA KOMIIOSUTOB U HMOKPBITUI, C
KOTOPBIMU CcTaJKmBaeTcA npoMbinuieHHbI [IT®I, B cBaAsu c
€T0 HEPACTBOPUMOCTHIO I HEBO3MOYKHOCTBIO IPUMEHEHUS KU -
KodasHbIX TexHoJoTuil. HaHeceHme NOKPBHITHUA HE BBI3LIBAET
TPYOHOCTEN W MOKET OBITh OCYIIECTBJIEHO TPAAUIMOHHBIMU
crocobamMu (KHUCTHIO, OKYHAHNMEM, ITyJIHLBEPU3aTOPOM).

ITonyuennble @TOpCoaep:KAIe TeJoMePbl HAaXOIAT
TpUMeHeHVe AJIA MPONMUTKU TKAHEeN M CO3MaHWA HAa HUX 3a-
IIUTHBIX TUAPO(GOOHBIX MOKPBITUH C IIOMOIIBIO TPATUIIMOH-
HBIX KUAKO(DA3HBIX TEXHOJIOTHI. B pesysbTaTe COBMECTHBIX
uccyenoBanuii, nmposeneHHbix B UXP PAH (r.MBanoBO) m
HUIIX® PAH (r.YepuorosoBka), paspaboTaHbl TeXHOJOTHUU
MPUAAHUS MOJNIPUPHBIM TEKCTUJIbHBIM MaTepuajaM THUIPO-
¢obHOCTHU 3a cueT (hOPMUPOBAHUSI HAa UX IIOBEPXHOCTHU HJIEHKH
dTopcomepsKaIero NoJInMepa, MaTePUaAIOM AJIA KOTOPOI Cay-
JKaT TeJioMephl TeTpadTopaTuIeHa.

YcraHoBIeHO, UTO COUETAHVE MPEABAPUTETHHON aKTHUBA-
ouyu Toaus(pupHOM TKanu (00paboTKa IJIa3MOil HHU3KOTO IaB-
JIeHUs, XuMHuUecKasd aKTUBAIUA) U IIpUeMa «HUCTUPAIOIIEro»
BO3IEeHCTBUS Ha (PTOPHOJUMEPHYIO IJIeHKY obecmeumBaeT IIO-
JAUA(pUPHON TKAHU IIOBBINIEHHYIO ruaApodobHoCcTh. [Ipenmyiie-
CTBa TEXHOJIOTHU: IPOCTOTA HAHECEHUA MOKPHITUA (C ITOMOIIBIO
(OpPCYHOK), BOBMOKHOCTb 3HAUNTEIHHOTO ITOBBIIIIEHUA €0 3(-
(GEeKTUBHOCTM U MPOYHOCTU C IIOMOIIBIO CYIIECTBYIOIIETO 000-
pyrmoBanus (KaJaHIPUPOBaHNE), BO3MOKHOCTH 00PabOTKM I'O-
TOBBIX MBJEJNUN WV yYaCcTKaA MBHeJUsi, OMHOCTOPOHHEHN TUAPO-
dobusamuu TKaHeill. VMMeeTrcs BO3MOKHOCTH MCIIOJIb30BAHUA
HOBOIl TEXHOJIOTMU MAJIA IIPOU3BOACTBA BO3AYIIHBLIX (QDUJIBTPOB
HA OCHOBE TIOJIMIIPOTIMJIEHOBOTO HETKAHOTO MaTepuaJa, IpuMe-
HAEMBIX BO BJAKHBIX IIOMEIIEHUAX U HEOOXOIUMBIX AJISA MHO-
TUX OTpacjieil ITPOMBIIIIJIEHHOCTH.
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WUcnbiTaHUA CTOMKOCTU IOKPBITUSA MOAUMDUIIMPOBAH-
HOU TKAHMW K PeaJbHBIM OKCIIyaTAIlMOHHBIM BO3JEHCTBUAM
(XUMYUCTKA, CTUPKA) CBUAETEJBLCTBYIOT O TOM, YTO IIOJyUYEH-
HbIe TKAaHU IIPEBOCXOJAT IOKAa3aTeJHW HKCIIOJb3yeMOTO B IIPO-
mbrieHHocTy npenapata Nuva TTH miBeiiniapckoit ¢hupMsbl
Clariant. OTmMeTuM, UYTO BBICOKME ITIOKAa3aTeJU TOCTUTAIOTCS
IIPU CYIIIECTBEHHO MEHBIIIEM PACXO0/ie PACTBOPA TEJIOMEPOB, UEM
nucnepcuu mpenapara Nuva TTH. pyrum mpemmyIiiecTBOM
HWCIOJIb30BAHUA TEJOMEPOB SABJIAETCA OTCYTCTBHME B (DOPMU-
pyemMoil mMu 3amuTHOU ImeHKu cienoB IIAB, xapaxTepHble
IJis TKaHu, obpaboramuoii gucnepcueir Nuva TTH, uro mpu-
BOIUT K CYXOMY 3arpA3HEHUWI0 M CHUIKEHUIO0 THIPO(OOHOCTH.
HecomMHeHHBIN MHTEpPEC MPECTaBIAET UCIOJIb30BaHME (PTOPCO-
IepPyKaIuX TeJOMEePOB IJIA CO3NAaHUA aHTUMPUKIMOHHBIX TIO-
KPBITUH HA METAJJINUECKUX PEKYINUX WHCTPYMEHTaX (MUJIbI 1
T.I.), KOTOPbIEe MOTYT IIPUMEHATLCS B JAepeBooOpabaThiBaroIei
MTPOMBIIIIJIEHHOCTH. VI CIOIb30BaHME TOKPBITUA MU HA OCHO-
Be ()TOpCOIEpIKAIUX TeJOMEPOB 00ecIeuyrBaeT yMeHbIIIeHUe
sHeprosaTrpaT Kak MUHUMYM B 2-3 pasa Hpu pe3aHuu u gpese-
poBaHUU ApPEeBeCHHBI, B 2-3 pasa BO3pacTaeT CKOPOCTU HOTaum
MaTrepuaJia 1, CJIeJJOBaTeJIbHO, IPOU3BOANUTEIBLHOCTY TPYy/Ia, IO-
BBIIIAETCA KAUYeCTBO MUJIOMATEPUAJTIOB - He TPeOyeTcsa MCIOJb-
30BaHUe UYLCTOBOM 00pabOTKMH.

7. MHOrOCI0IHbIe 000JI0YKH

IIpuMmeHeHEe MHOTOCJIOMHBLIX 000JI0UEK (eMKocTeil, pe-
aKTOpOB, 0AKOB, KOJIOHH, I[UCTEPH U T.II.) B IIPOMBIIIJIEHHOCTH
IpaKTUKyeTCcA C HaBHUX BpeMéH. VM 9TO ¢BA3aHO C TeEM, YTO
IpUpoZa He co3Jajia YHUBEPCAJbHBIX MaTepuaoB, 00Jamaro-
IUX BCEMH HEOOXOAUMBIMM UeJIOBeKY cBoiicTBaMu. IlosTomy
WH)KEeHEePhI IILITAIOTCA M300peTaTh OIpeaesIEHHbIe COUYeTaHUd,
OTBeUaloIIre IIOCTABJIEHHON IIpaKTHuecKou samaue. OmHa u3
TaKUX 3ajgad - HeO6XOI[I/IMOCTB CO3JaH1UA BBICOKOIIPOYHBIX WU
JIETKUX KOPIIyCOB 00OPYAOBAaHUS, U B TO K€ BPeMs MMEIOIIUX
JOCTATOYHYIO XMMHUUYECKYIO U/UJIN PASUAMOHHYIO CTOMKOCTD,
CKOJIb3KYIO ITOBEPXHOCTh U T.II.
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IIpumepamMu OBOMHBIX O0OJIOUEK SBJIAIOTCSI ()yTEpOBAH-
HBIe (propoImTacTaMu CTajlbHbIEe TPYOOIPOBOABI, EMKOCTH, pe-
aKTOPBI U [APYyrue XUMUUYECKHe amllapaThl, I'yMMUPOBAHHBIE
CIenuaJbHBIMU PE3WHAMH IIUCTEPHBI IJIA XPaHeHUS U Iepe-
BO30OK KHCJOT U T. II. OIHAKO OHU TPYAOEMKU B M3TOTOBJIEHUU
u MetastoéMku. OKasajioch, UTO 3ajava MOJYUYEHUS XUMUUe-
CKU CTOMKUX MU JIETKUX, a TaKiKe CPaABHUTEJIbHO HEJOPOTUX
000JI04€K, CIIOCOOHBIX 3aMEHUTH TPAAUIIMOHHBIE BUIBI 000DY-
IOoBaHUS, MpuMeHsABinuecsa B 20-M BeKe, pelraercs ¢ IIOMOIIbIO
(GTOpIOIMMEePHBIX TeXHOJOTHUIH.

B sToM HampaBiieHMM BechbMa IMEPCIEKTUBHO IIPUMeEHe-
HIEe CTEeKJOIIJIACTUKOBBLIX O00J0UEeK C BHYTPEHHUM W/WJIU Ha-
PYKHBIM IIOKPBITHEM u3 (ropmosamMepoB. IIpu sToM cTekJo-
IJIaCTUKYU 00ecIreunBaOT HEOOXOAUMYIO ITPOYHOCTh U JIETKOCTh
KOHCTPYKIMH, a (PTOPHOJUMEPhI - XUMUYECKYI0 U aTMocdep-
HYI0 CTOHMKOCTb, «HEHAJUIIaeMOCTh» TEXHOJOTUUYECKUX IIPO-
IYKTOB, BKJIIOUAsS CMOJIBI M KJIeW, PaJuallMOHHYIO CTOHKOCTD,
UCKJIIUNTEIbHYI0 OMOJIOTUUYECKYI0 HeHTpPalbHOCTh, MCKJIOUA-
IOIIYIO 3arps3HeHre MPOAYyKTa U T.II.

BuICOKOTEeXHOJOTUYHBIE TPYOOIPOBOALI M amlmapaThbl, 13-
TOTOBJIEHHBIE 3 TAKOTO COUETAHUA, MOTYT IPUMEHATHCA IPU
3HAUYNUTEJbHBIX Kojebanusax Temueparyp ot -100 o + 200°C u
BBICOKUX [IaBJIeHWU, U OyAyT Bcé 0Oojiee BOCTPeOOBaHBI TEXHO-
goramu 21 Beka.

IlepeuncyiiiM OCHOBHBIE IIPEMMYINECTBA B SKCILIyaTalllU
XUMHUYECKOTO 000PYIOBAHUS U €r0 9J€MEHTOB U3 CTEeKJO- UJIU
yrJje-IJacTUKAa mepe] aHAJOTUUYHBIMYA U3NeIUIMU U3 TPaSUIlU-
OHHBIX MAaTePUAaJOB:

- XUMUYECKasd CTOMKOCTh K BO3IENCTBUIO arpeCCUBHBIX
cpen (KucJoT, IeJouYell, pPacTBOPUTEel, OKUCJIUTeeii), OT-
CyTCTBUE KOPPO3UU U THUEHU;

- BBICOKAas MPOYHOCTH IIPU MAaJIOM COGCTBEHHOM Bece, UTO
3HAUYMUTEJIbHO CHMIKAeT 3aTpaThbl Ha INTAaTHBIE IIOAJepP KUBaio-
e KOHCTPYKIIMU, U U3JEeP:KKU IPU TPAHCIOPTHUPOBKE, IIO-
rPy30YHO-Pa3TPY30UYHBIX ONEepalniaX 1 MOHTAKHBIX padoTax;

- BBICOKAA HAMEKHOCTL IPHU 9KCILIyaTaluum B pabouem
nuamnasone temieparyp or - 50°C mo +150°C;

- 156 -



nepepabomru U npuMeHeHul (hmopnoiumepos

- BbICOKasa aTMoc(epOCTOMKOCTD;

- HUBKAas TEeIJONPOBOAHOCTh U BBICOKIE 3JIEKTPOU30JIs-
IIMOHHBIE CBOIICTBA;

- UCKJIIOUeHIe CBAPOYHBIX paboT mpU MOHTAaXKe, TaK KaK
IpUMeHATCSI (JIaHIleBble I MY(TOBbIe COeIUHEHU;

- OoJlee HUBKUE 9KCIJIyaTaIlMOHHBIE PAcCXOObl B CBS3U C
BBICOKOII PEMOHTOIIPUTOIHOCTHIO.

Haspesia ocTpas Heo0XOAMMOCTb PaspabOTKU CTAHIAAPT-
HOT'O MOZYJBHOTO PsAJA CTEKJIOIJACTUKOBBIX U YIJIEILIACTHUKO-
BBIX 00OJIOUEK C TPAHUYHBIM CJIOEM M3 ILIABKUX (DTOPIIOJIUME-
POB, UCTHOJB3YsA HOBBLIE TEXHOJOTWU, B YACTHOCTU YHUBEPCAID-
HBIA MPUHIIUI JIEHTOYHON HAMOTKU.

8. IloBepxHOCTHOE (hTOPUpPOBAHUE
YIJI€eBOAOPOIHBIX IMOJUMEPOB

Brimre ormeuasioch, UTO IO PAAY CBOUCTB (DTOPIIOJIMTMEPHI
3HAUYUTEJbHO IIPEBOCXOMSAT YyTJIeBOJOPOJHBLIE MOJUMEPBI, B TO
JKe BpeMsdA, OHM - OJHU M3 CAMBIX JOPOTUX IIOJUMEPOB, UTO
CBA3aHHO C TeXHOJIOTMEN mxX mpousBoacTBa. IlpencraBisgercsa
3aMaHUYMBBIM COBMeEIIlEHNE 9KCILJIYaTAIlUOHHBIX JOCTOMHCTB
(G TOpIIOIMMEPOB CO CTOMMOCTBHIO PACIIPOCTPAHEHHBIX IEIIEBBIX
YIJI€BOLOPOAHBIX IIOJUMEPOB. OTa 3ajada, B OIPeaeJeHHON
cTemeHu, ObLlIa pellleHa (PTOPUPOBAHUEM YIJIEBOAOPOMHBIX IIO-
aumepoB. B Poccuu aT0 HanmpaBjieHWe pasBUBaeTCA B ABYX OP-
ramsanuax: Puanage WHCTUTYTA SHEPreTUYeCKUX IIpobJem
xumuueckoii ¢pusuku PAH (r.UepHOTrosoBKa) IIOA PYKOBOJ-
crBoM A.(p-m.H. A.Il.XapuronoBa u B 27 HUU MO P® mopg
pykoBoacteoMm n.7.H. B.I'.Hasapoga.

B mporecce 00paboTKM ra3o00pas3HbIM (PTOPOM WU APY-
TUMU (QTOPUPYIOUIMMHU areHTaM’ yAaeTcd NOOUThCSA  3aMe-
IeHusA aTOMOB BOJOpPOJa HAa aToMbI (hropa Ha ITOBEPXHOCTHU
MIOJTUMEPOB TJIYOMHOM B HECKOJIBKO JECATKOB MKM, W CO3IATh
IIOBEPXHOCTHBIN CJION OJU3KUUA IO COCTABY M IIO CBOMCTBAM K
napamerpaM ()TOPHOJNMEDPOB.

Yro maer ¢propupoBaHue? PropumHas obpaboOTKa uasme-
JUA U3 YTJIEeBOJOPOIHOTO IIOJUMEpA II0 CIEIIUAJTbHOM TEeXHO-
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JIOTUY IIPUBEIET K 00JbIIell XMMUYECKOH CTONKOCTH, U3MEHUT
ruapooOHOCTh, CaejaeT IIOBEPXHOCTh MeHee aJre3rOoHHOI,
KaK CJIeJICTBHE MOKeT YBEeJUUYUTHCA CPOK CJIYIKOBLI M3IesIUid,
BKJIIOUAsS Jake NeHCTBYIOIUe TPYOOIPOBOABI, KPOME TOTO IIO-
3BOJISET YAJUHUTL UX MEXKPEMOHTHBIe ITUKJbI. IIpeacraBisaer-
cs BOBMOKHOCTH 3aMEHHUTDH JOPOTOCTOAIINE (PTOPOIIACTOBBIE
TPYOOIIPOBOABI U M3JEJIUA TaM, I'le II03BOJISIOT TeMIepaTyp-
HBbIE PEsKUMBI SKCILIyaTalun, Ha 0oJiee melleBbie IoJTNITUIeHO-
Bble, IOJHUCTHUPOJbHBIE U T.H. ¢ (PTOPUPOBAHMEM HMX BHYTPEH-
Hell MOBEPXHOCTH. OTO JACT CYII[eCTBEHHYIO SKOHOMUIO CPEICTB
0e3 CHMIKEeHUSA KauecTBa TPyOOIpoBoOjA.

Kakwue manbHeiimniue cBoiicTBA MEHSIOTCS IIPU MCIIOJIb30-
BaHUU TexHoJsioruu propupoBauud? 1.IIpoucxoauT yaydineHue
mpoYHOCTH ¥ MOAyJ s FOHra mommMepHBIX KOMIO3UTHBIX MaTe-
pHAaJIoB ¢ YIPOUHAIONIMME A0OaBKaMMU: (DTOPUPOBAHHBIMHU BbI-
COKOIIPOUHBIMU ToJuMepHBIMU BoJokHamu (Kesmap, Teapow,
CBMII9); ¢propmpoBaHHBIMU YIJIEPOAHLIMM HAHO MaTepuaJa-
Mu (HaHOTPYOKM, HAaHOBOJIOKHA, rpadensr). 2.Meuderca ru-
IpodoOHOCTD U 01€0()O0OHOCTD IIOPUCTHIX IIOJUMEPOB U TKAHBIX
UBAeNUI U3 CUHTETUUYECKUX IIOJUMEepPOB. 3.YaydIlaeTcs OoKpa-
IIIXBAE€MOCTh (BOCIPUUMUYHNBOCTA K KPACUTENSIM) TKAHBIX U He-
TKAHBIX CHUHTETHUUYECKUX IIOJMMEPHBIX TKaHel, MOJUMEePHBIX
IIJIEHOK U BOJIOKOH. 4.HeTKaHble CUHTETUUYECKUE IIOJIUMEPHBIE
TKAHU O0peTamT aHTHOAKTepUAJbHLIE CBOMCTBA. D.YIydIlIaer-
cAd IIOYKApPOCTOMKOCTDh IIOJUMEPHBIX wuamenuii. 6.Bapbupyior-
cA rasopasfeJIuTeJbHbIE CBOMCTBA IOJHUMEPHBIX MeMOPaHHBIX
YCTPOICTB. 7.YMeHbIIIaeTcAd Ia3olPOHUIIAEMOCTD IIOJUMEPHBIX
U3eJuil U pPesepByapoB.

C npumeHeHHEM MeToaa GTOPUPOBAHUSA YIIPOIIAETCA TeX-
HOJIOTUSA 3aIUTHI 000PYIOBaHUS OT Kopposuu. Kak M3BeCTHO,
HaHecTu (PTOPOILIACT HA METaJLJI OUYeHb CJIOXKHO, M3-3a OTCYT-
CTBUSA aJresuu, B TOXKe BpeMs TaKMUX IPoOJieM HeT Ipu HaHece-
HUU MHOTHUX IIOJUMepPoB. IIoaTOMy MOKHO HAHECTU 3alUTHBIN
cJI0ii BRIOPAHHOTO KOHCTPYKTOPOM IIOJIMMEpa, a 3aTeM (pTopu-
poBaTh ero Ha 3afaHHyio rayouny. IlosBiasercsa BO3MOMKHOCTh
MoJIyYaTh HEJOPOroe TeXHOJOTMYHOe (PTOPOIIIACTOBOE MOKPHI-
THIe HeOoOXOAUMOIiI TOJIIUHBI HAa MeTajie. TeXHOJOrusa mpsaMo-
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ro ¢pTopupoBaHUSA TPYOOIPOBOAOB 1 000OPYAOBAaHUA HE Tpedyer
OOJBINIMX 3aTpPaT ¥ MOKeT OLITH peajn30BaHa B BUIEe MOOUJIL-
HOM YCTAHOBKM, KOTOPas MO3BOJUT IIPOU3BOAUTH PAGOTHI IO
(ropupoBaHUIO fajKe B IOJEBBLIX YCJIOBUAX.

9. ¥YasTpa- u HaHO-gUcHepcHbIe mopomku [IT®I

CyIIecTBYIOT pPas3JNUYHbIE CIIOCOOBI MOJYUYEHUS TOHKUX
mopoinkoB IIT®I, KoTopble MOTYyT IPUMEHSATHCS B KadecTBe
pecypcocbeperaoiux 100aBOK B MalllMHHBIE Macja U JIaKOKpa-
COUHBIE TOKPBITUA, HAIIOJHUTEJEH B KOMIIOSUIIMOHHBIE MaTe-
puansi. CyliiecTByeT HECKOJIBKO CIIOCO00B MOJYUYeHUST OTMEUeH-
HBIX IIOPOIIIKOB. MeTon JjiasepHOU abiAnuu, paspadoTaHHBIN B
NucTuTyTe MexaHuKM MerasyionoauMepHbix cuctem HAH PB
(r.I'omesb) 15 OJIyYeHNUA BOJIOKHUCTHIX MMPOAYKTOB, COIIPOBO-
JKpaercda BeigesaeHne mopomkoB [IT®PI. Ob6pasoBanme mopoIIKa
peanusdyeTcs MO ABYM KaHajJaM: IIEPBBIM COCTOUT B TOM, YTO
JlazepHOe M3JIyueHue BhIOMBAeT 13 OJOYHOTO IIoJuMepa MeJKue
TBepAble YacTUIlhI Te(JIOHA, BTOPOU KaHaJl CBSA3aH C IIEPEBO-
JOM MaKpPOMOJIEKYJ IOJuMepa B ra3oo0pasHble (MTOPYIJIEPOX-
HBbIe MOJIEKYJIAPHBIE (DPAarMeHThI, 13 KOTOPHIX IIOCPECTBOM IIO-
JUMepU3aIuu o0pasyTeAa YaCTUIlBI ITOpoIiKa. VccienoBanus
CTPOEHUSA IIOPOIIKOB HA00OPOM (PUBUUECKUX METO/OB IMOKAa3aJu
MOJIHYI0 UIeHTUUYHOCTL CTPOEHUS IIOPOIINKOB C IIPOMBIIIIJICH-
HeIM IIT®3, u3 KOTOPOro IOJYYeHBI IIOPOIIKMU, YTO, CKOpee
BCEro, yKasblBaeT Ha JOMHUHAHTHOCTH II€PBOTO KaHaJja.

PagmanmonHO-MeXaHUUYECKUN  METOJl, MCIIOJIb3yeMbIi
komnaHueir 000 «Tom@paoH» AIA IPOMBIILIEHHOTO IPOU3BOI-
CTBa TOPOIIKA, COCTOUT B paAnaIlOHHOII 00paboTKe 6JIOYHOTO
[ITDI ¢ mocaenyrouM pasMeJbueHIEM Ha BUXPEBBIX MeJbHU-
nax. O0aydueHMEe MOTOKOM YCKOPEHHBIX 3JIEKTPOHOB IIPUBOAUT
K oOpasoBaHMIO B 0JIOKe MHOJMMepa TPEIINH, II0 KOTOPLIM U
UJeT pasMesibueHne IIPU Mexanunueckoit oopadorke. ITo cocraBy
¥ CTPOEHUIO TIOPOIIIOK COOTBETCTBYET UCXOAHOMY o0pasiy P-4,
ero yacTuibl mmerT (Gopmy JeHT. IIopoIiioK mpuMeHseTcA B
KauecTBe pecypcocbeperamiiux (aHTUGPUKIIUOHHBIX, ITPOTEK-
TOPHBIX, MOPO30CTOMKHNX) H00ABOK K TPAHCMHCCHOHHBIM Ma-
IIUHHBIM MacjaM. JJOCTOMHCTBOM MeTOAa SIBJSETCS IOBOJBLHO
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BBICOKAs IIPOM3BOAUTENILHOCTE (mepepabaTsiBaercsa 6oaee 90%
KCXOMHOTO MPOAYKTA) U BO3MOKHOCTh MCIIOJIb30BaHUA B Kaue-
CTBE CBHIPbsA MPOU3BOACTBEHHBIe 0TX0AbI IIT®I.

OTaenbHYI0 TPYIIY COCTABJISAIOT YJIbTPAAWCIIEPCHBIE IIO-
POIIIKY, IIOJYYEeHHbIE TepPMUUYECKOi 00paboTKO# O6JI0OUYHOTO
I[IT®9, B ToMm yucye u 0TX0A0B. B mepBy0 ouepenbs MOKHO BbI-
JIEeJUTH METOJ IUPOJUTHUIECKOTO epeesa. IlosryueHnre mopoir-
KOB IHUPOJUTUYECKUM IepelesioM OKasajloch HeOKUIAHHBIM,
IIOCKOJIBKY B HAYUYHBIX Kpyrax OBITOBajJa yCTOMYMBAA TOUKA
3peHusi, uro mpu Harpese 0aouHoro IIT®O somie 450°C BI-
nessgeTcsa ra3oodpasubiii Mmonomep C2F4, KOTOPbIH He CKJIOHEH
K CaMOIIPOM3BOJbHOUN moauMepusanuu. OqHAKO, KaK ITOKa3aan
KCCJIeJOBaHUs, IpoBeaenHbie B UucTuryre xumuu JIBO PAH®
(r.BraguBocTOK), IpU OMpeeIeHHBIX TEPMOAUHAMUUYECKUX YC-
JIOBUSAX, JOCTUTAeMBIX KOHCTPYKIIMElHl peaKTopa, o0pasyroTcs
rasoo0pasHble MOJIEKYJISAPHBIe ()TOPYTIePOSHbIe TPOAYKTRI. 3a
cueT HYKJIEATUBHBIX IIPOIIECCOB IIPOMCXOJUT OOpasoBaHUE Ha-
HoaspoaoJieii pasmepoM 20 — 50 HM. ATy 00pa30BaHUA ABIAIOT-
cA 3apOJBIIIIaMU, KOTOPHIE SBOJIOIIMOHUPYIOT B MUKPOUACTUILHI
pasmepom 100 — 1200 uM.

ChepuuecKkre MOHOYACTUIIHI TOPOIIKA IIPEACTABIAIOTCS
IBYMs BUJaMU: MOHOJUTHBIE U OJIOUHBIE, IOJyUEeHHbBIE «CJIUIIA-
HUeM» HaHoaspo3oJieii. Ho B 060ux ciaydasx OHU IOKPBITHI ILJIe-
HOUHBIMU 00pas3oBaHUAMU M3 MakpomojeKysa u3 CF2-rpymnmo c
HUBKOI MoJeKyasapHoi maccoii (merHee 1000 ar. eguumir). Pak-
TUYECKU IIOPOIIOK, MMEIONNi ToBapHyI Mapky «POPYM»,
IIPeiCTaBIsIEeT KOMIIOBUT, COCTOAIIUIN M3 (PTOPIOJMMEDPHBIX Ua-
ctutl co propruapadUHOBLEIM HOKPbITHEM. IloMHMMO 9TOTO mMe-
IOTCS M YaCTUIIbI, 00pa3oBaHHbBIE TOJIBKO U3 MTOPIapadUHOBBIX
cyioeB. B moporrike HaGII0AAaeTCsa CI0MKHASA epapXxuiyecKas opra-
HU3alud, CBA3aHHAA C KoaryJdllrell MOHOYACTHUI]: MOHOUYACTH-
kI 00pas3yroT arjioMmeparsl (pasmepoMm 5-10MKM) u 6oJiee KpyII-
HbIEe acCOIUaThI, IIPEeACTABIAIOIINX CO00M KOMOMHAIIMIO arjoMe-
paToB u MmoHouacTuil pasmepom 30-100MKM.

dropnapaduHbl 60J€ee 3TaCTUYHBI U 1e()OPMUPYEMbI UeM
droprosmMepsl, YTO obecrieunBaeT uUx 0oJee MPOCTOe HaHece-
HUe Ha IIOBEPXHOCTH UBIEJUIN W IMOBBIIIEHHYIO aAre3uio, oode-
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cieunBasi TeM caMbIM 3(@GeKTHBHOCTb mnpoaykra «DPOPYM»
IpU HaHECEeHWU MOKPBITHiI. [[pyroii 0co0EHHOCTHIO TOPOIITKA
ABJISIETCA TO, UTO HUBKOMOJEKYyJaaApHad (mapaduHoBas) Qppakr-
U PACTBOPAETCA B CBEPXKPUTUYECKOM AUOKCHUIE yIJepona,
YTO OTKPHIBAET HOBBIE TEXHOJIOTUYECKHE BO3MOYKHOCTHU IIPU
IMOJTyYeHNY HAHOPA3MEPHBIX (TOPHOIUMEDPHBIX IOKPBITUM, HE-
00XOIUMBIX TIPU CO3JaHUU CBEPXTUAPOMOOHBIX M CAMOOUHUIIA-
IOIMUXCA TTOBEPXHOCTEMN.

«POPYM>» marren mpakTuuecKoe IPpUMeHeHE B Ka4eCTBe
pecypcocheperaioninx 1o0aBOK B MAaIllMHHBIE MacJja, B IePBYIO
ouepenb MoTopHBIe. OH O0JieryaeTr 3alyCcK ABUTATeJA BHYTPEH-
HEro CropaHudA B JIIOOBIX YCJIOBUAX, OCOOEHHO IIPU HUBKUX OT-
pHUIlaTeIbHBIX TEMIIEpaTypaxX OKpPYysKamlimero Bo3ayxa. ToHKasa
niaenka [IT®PI (cyxas cMaska) Ha BHYTPEHHUX MOBEPXHOCTIX
nmap TPeHWsA ABUTATEJd 3a CYeT HU3KOTro Kod(pdumueHTa Tpe-
HUS yCTPaHSET IIyCKOBOW M3HOC W YBEJWYWBAET CPOK JKUBHU
IBUTATENA. YJIYUIIalOTCAd SKCILIyaTallMOHHBbIE XapaKTepUCTHU-
KU, B YACTHOCTH, €CJIA MCIIOJIE30BAaTh MAaCJIO C IIPUCATKOM, TO
BIIOCJIE[ICTBUY JBUTATEJb MOJKET paboTaTh AJIUTEJIbHOE BPEMS
6e3 maciaa. IIpoayKT yMeHbIIaeT pacxof ropiouero mzo 12%,
B pasbl IIPOJJIEBAET PECYpPC MCIOJIb3YEeMBIX MaceJs, MOBBIIIAET
MOIIIHOCTEL ABHUTaTe]sa Ha 5% .

IIpakTka mokasajsia, uto «POPYM» azamuiiaer ysJbl
TPEHUsS OT arpecCUBHBIX U HEKAUECTBEHHBIX CMAa3bIBAIOIINX Ma-
repuasioB. OH moJie3eH IJIA TUAPABINUYECKUX CHUCTEM, T.K. CHU-
JKaeT M3HOC YIIJIOTHEHUWH, IT03BOJIAET M30eKaTh MOTePh THUAPAaB-
JIMUYECKOTO Macja M MPOMJIUTH CPOK CAYKOBI MexaHuaMma. «PO-
PYM>» s(dpdexTuBer s MOAINMUIHUKOB KAaueHUs, PAOOTAIOIIUX
B TAMKEJBIX YCJOBUAX U B arpeccuBHO# cperne. IlokasaresbHO,
YTO HPOAYKT yMEHbIIIaeT BUOPAIIUI0 MEXAHMU3MOB, B YACTHOCTH
IJIsT BJIeKTPOABUTraTe el oHa cHuyKaercd Ha 8 -10 merubet.

Kovmanusa «®@aypanut cuaTe3» (MocKBa) crienuaansupy-
eTcA Ha MPOM3BOJCTBE YJIbTPAANCIEPCHOTO MOPOIITKA (PTOpOILIa-
cra-4 mon Mapkoin «®@aypanutr». TexHoaorus mpou3BOACTBA Ta
JKe, uTo 1 npoaykTa « POPYM» moToMy mMeeT cXoKee CTpOeHe
u MOpP(dOJIOTHIO, a CJIe0BaTeIbHO, aHAJOTUYHOE IIPUMEHEHNE.
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B mepBoM pasgesie JaHHON KHUTY MBI COOOIaJIM, UTO HA
3aBoje moiuMepoB KupoBo-Yenmernkoro XxuMuIecKoro KoMouHa-
ta uMm. B.II. KoncranTuHosa OblLI paspaboTaH cmocod mepeje-
Jia IIPOMBIIIJIEHHBIX OTXOMOB (hTopomiacta-4 B ra3oo0pas3HbIN
moHoMep C2F4, KOTOpBIN IIOBTOPHO MKCIIOJbB3yeTCsd B IIPOU3-
BozcTBe (propomaacta. OpUTrMHAIBLHON OCOOEHHOCTHIO METOHAa
SABJISIETCSA UCIIOJb30BaHIUe IIePerpeToro mapa AJas TePMHUUYEecKOoi
obpaboTku Osounoro IITPI. IlommMmMo MOHOMEpa, B KauecTBe
MOGOYHOTO TPOAYKTA, TaKiKe IOJydJaeTcs yJIbTPaanCIepPCHBIHN
nopoiox IIT®3.

* Ilpumeuanue. IlaTent Ne 1775419 P®D, MKI5 CO8J
11/04/ IiBetaukoB A.K., Ymunckuii A.A. (P®).-4 c., omy0..
26.10.1993 r. CBugerenbcTBO Ha ToBapHBI 3HAK Ne 140123
«DOPYM>».

10. Paguanmumonnoe moguduiuposanue gropomaacra

Biounsiit IIT®O oTHOCUTCS K pagralOHHO-HECTOUKUM
moJuMepaM, UYTO BO MHOT'OM OTPAHMYUJIO €ro IPpUMeHeHUS B
KOCMUYECKO! TeXHUKE U B AaTOMHOM IPOMBIIIIJIEHHOCTH. [[pyroe
OrpaHVYEeHNEe COCTOUT B HU3KOUN M3HOCOCTOMKOCTU M3IEJINN 13
dropomacra-4. Kak Hu cTpaHHO, HO UCKJIIOUUTH OTMEUEHHBIE
OTPaHWYEHUSA YOaJIoOCh C TOMOIIBIO PaaMAIMOHHON 00paboT-
Ku [ITPD npu TemieparType BBIIIEe IJIABJIEHUSA KPUCTAJIUYE-
CKO#l (ppaxiiuu moaumepa. Pabory BeImosHUIN yuéHbie PI'YII
HUD®XU um. JI.A.Kapmosa (r. MockBa) moa pPyKOBOICTBOM
a.@p.m.u. C.A.Xarumosa. 9To, KaKk ¥ MHOIoe, CBI3aHHOE C IIO-
JUTETPAPTOPITUICHOM, OKAa3aJ0Ch HEOKUAAHHBIM, IOCKOJBKY
M3BECTHO, UTO OOJIyUeHUe IoJnMepa IPU TeMIlepaTypax TBep-
JIOTEJILHOTO COCTOSHUSA IOJIMMEepa IIPUBOAUT JUIIL K €T0 Je-
CTPYKIIUU, W TPYAHO OBLIO IPEAIOJOKUTH, UTO OOJydeHHeM
MOYKHO YJYUIIHNTL XapaKTePUCTUKM Marepuana. IIoCKOIBKY
pacoyiaB IIT®I obaamaer aHOMAJIbHO BBICOKOI BA3KOCTBIO, TO
o0pabaTheIBaTbCA MOTYT U H3JeJaus U3 Hero, 6e3 morepu reo-
MeTpuyeckoi ¢dopmbl. CpaBHeHHE WMCXOTHOTO ¥ PaaUAIIAOH-
HO- MomudunupoBanHoro IIT®I mpusegennbr B Tabuauie. Kax
BUAUM, MOIU(MPUIIMPOBaHNE IPUBOAUT K PA3UTEJIbHBIM U3MEHE-
HUAM IIOJUMepa M0 PALY HapaMeTpPOB MPU COXPAHEHUU XUMU-
YEeCKOT0 COCTaBa MaTepuaJia.
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CpaBHUTeJbHBIE XapaKTePUCTHUKHN UCXOTHOTO (P-4) u
moaugpunupoBansoro (®-4-PM) IITDI

ITapametp D4 ®-4-PM

Kosdpduiuenr Tpennsa B KMHEMATH-

. 0.06 — 0.08 | 0.06 — 0.08
JecKoll cxeMe majer-AucK

Kospduiiuenr Tpenns B KMHEMAaTH-

. 0.10 - 0.12 | 0.08 — 0.14
4ecKOll cxeMe BaJI-BTYJIKa

MsHoc B KHHEMaTUYECKON cxeme
majer-gucK IIPpW Harpyske 25 Kr/
cM? U CKOpPOCTH CKOJIbyKeHus 1 M/c;
Mr/d4ac

900 0.1

MsHOoC B KHHEMaTUYECKON cxeme
BaJI-BTyJIKAa IpuU Harpyske 6.8 Kr/
cm? u ckopoctu Bparienusa Baja 0.5
M/c; MT/M

25 0.06

IIpounocTs TIpu pacTsaKeHuUU (ILJIEH-

ka 100 — 250 mxm), MIIa 25-30 20-25

IIpounocTs mpu pacTskeHuu (ILia-

cruHa 2 Mm), MIla 20-25 20-25

OTHOCUTE/NIbHOE YJINHEHNe IPU pas-

prIBe, % 350-450 300-400
s /0

Moaynp ymopyroctu mOpu pacTaiKe-

Huu (maactuua 2 mm); MIla 280 350
Ilpenen BBIHY:KIEHHOI 3JIACTUYHO- 14 29
ctu (mnactuHa 2 mMm); MIla

ITonsyuecTs Ipu KOMHATHOI TeMIIe-

paType Ipu CTaTUUYECKOIl Harpyske, 150 1.9

cocraBadAmoIieir 70% OT pas3pbIBHOM
apourocTH, 3a 100 wacoB; %

ITonsyuects mpu 250° C npu craTu-
yeckoil Harpyske 0.5 MIla 11 1.5
3a 2 gaca; %
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Hedopmalius mpm cyKaTUU IPU HAa-

rpyske 14 MIla sa 24 ugaca; % 16 10

Hons HeoOpaTumoil apedopmamuu

nupu cikatum uepes 24 uaca 1mocie 75 0

CHATUSA HAarpysKu, PaBHOH

14 MIla; %

Medopmariusa Opu CKATUU TPUA Ha- 41 29

rpy3ke 28 MIla 3a 24 gaca; %

Honssi HeoOpaTtumou apedopmauu

mopu cyKatuum udepe3d 24 yaca Iocie 61 30

CHATHUA HArpys3KU, PaBHOM

28 MIIa; %

llnanezcrrpnqecrcaﬁ MIPOHUIIAEMOCTh 9.1 91_99

upul0® I'g

HuaieKTpuuecKye IOTePU IpU " (2.0 - 3.0)

10° Ty 2.0x10 <10+

OnTuueckasi TPO3PAYHOCTD (IIJI€HKA _ _

500 x), % 40 - 50 70 — 80

Temneparypa skciryaranuu, °C 260 260

. 6es

XuMuuecKkas CTOMKOCTh BBICOKasd .
u3MeHeHui

Tasossizenenue, % (FOCT P 50109)| memnee 0.01 oes
n3MeHeHU

Pagmnanmonnasa cToiikocTh, Mpan 1 100-300

IIpuumHa CTONb PA3UTENIHLHOTO U3MEHEHUS CBOMCTB MaTe-
puaina, TO-BUAUMOMY, 3aKJII0YAETCSI B TOM, UTO PAAUAIMOHHOE
BO3/eCTBUE CO3[AaeT YCIOBUSI U3MEHEHUSA MEXMOJIEKYIIPHOr0o
(CymIpaMoJIeKyJISIPHOT0) YIIOPAZOUEHUA MAKPOMOJIEKYJ IIOJIHU-
Mepa, KOTOpOoe HEeBO3MOXKHO B TBEPJOTEJIbHOM COCTOSHUU, HO
peanusyeTcss B pacijaBe, Maske IPU €r0 BBICOKOIN BA3KOCTH.

ATO MHOATBEPIKIAIOT

N300pPAKEeHUS SJIEKTPOHHOM MUKPOCKO-

muu, IpeCcTaBJIeHHbIE HA puc.l McXomHOTO M puc.2 Moaudu-

IupPoOBaHHOro obpasmoB IITDI.
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Kak Bugno Ha puc.lA, ImMOBEepXHOCTHL MCXOIHOT'O 0OOpas-
1a Ipu HeOOJBIIIOM YBeJIWYEHUU OJHOPOAHA W HE MMeeT pas-
JUIUMBIX MOPQDOJIOTUUECKUX ocobeHHOCTe#. Ilpu yBesmueHUN
MaciiTaba o0Hapy:KUBaeTCs HEOTHOPOIHOCTH CTPYKTYPHI, CBS-
3aHHBIEe ¢ IMoABJeHueM mop (puc.1B), KoTopbie pacipemesieHbl
110 ITIOBEPXHOCTU JOCTATOYHO PABHOMEDPHO U XapaKTepPU3yIOTCS
IITPOKMM paclupefiesieHneM 10 padMepaMm. B obsacTu mop xopo-
110 Pa3JIMYMMBI IIPOTAKEHHBIE JIEHTOOOpasHbIe (JIaMeJIapHBIE)
CTPYKTYPHI I U30JUPOBaHHBIe HaHOGUOpuUIIb! (puc. 1B). Jlen-
ThI IIPEJCTABJAIOT COOOH YIOPAMOUYEHHO YJIOMKEHHbIe (PUOPUII-
Jabl. XapaKTepHbIA pasMep CTPYKTYPHOTO dJeMeHTa (PUOPUIIIbI
nopsaaka 10uMm.

Puc. 1. MIzo0pakeHns IOBEPXHOCTHU CKOJIa UCXOLHOTO 00-
pasma IIT®I, momyyeHHBIE METOJJOM PAaCTPOBOM 3JEKTPOHHON
MuKpockonuu. YBeaunuenue: A — 500, B — 20000, C — 100000.
1 — MUKPOIIOPHI, 2 — HAHOIIOPHI, 3 — M30JUPOBAaHHBIE HAHOMDU-
OpuJibl, 4 — JamMenn

Puc. 1A Puc. 16 Puc. 1B

B pagmarnuoHHO-MOAUMUITMPOBAHHOM 00pasiie y:Ke IIpu
HebosbIIoM yBeamueHuu (puc. 2A) HabMI0maoTCsa chepoaut-
Hble 00pasoBaHUs, HeXapaKTepHbIe IJd HCXOTHOTO 00pasIia,
pasmepamu 10-100 mrm. CdeposuThl IIOCTPOEHBI M3 MHOMKE-
cTBa HAHOMPUOPUJJI, PACXOAAINUXCS IO Paguycy 13 OOIIero
neurpa (puc.2b u 2B). Kax BugHO m3 IIpeacTaBJIeHHBIX M30-
OpakeHHuU CTPYKTypa 6oJjiee OOJHOPOAHA, 3HAUNTENLHO CHIKE-
Ha IIOPUCTOCTD, IPUUYEM IIOPHI IUMEIOT B OCHOBHOM HAHOMETPH-
yeckuil maciitab (Mmemee 100 HM), a TaKKe OTCYTCTBYIOT M30-
JUPOBaHHBIE (DUOPUILIBI.

Puc. 2. zo0pakeHnsT TOBEPXHOCTH CKOJIa PaIUAI[MOH-
HO-Moauduiinpopanuoro IIT®I, moayueHHBIE METOIOM pac-
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TPOBOM dJIEKTPOHHOII MUKpPOCKomuu. ¥YBeauuenue: A — 500,
B - 20000, B — 100000. 1 — 1meHTpHI 3apoAbIIIIe00pPa30BaHUA
c(epoIuTOB, 2 — HAHOIIOPHI, 3 — HAHOPUOPUJILIBI chHepoUTOB
u',j

IS

Puc. 2A Puc. 26

HoBerii MaTepuas ObIJ IIPUMEHEH Ha Psle BBICOKOTEX-
HOJIOTUYHBIX IMPEANPUATUH B COCTaBe peajbHO PaboTaroInX
uanenuii. Pe3ysabTaT OKasajcsd OUYeHb BBICOKWM: YBEJIUYEHUE
pabouero pecypca ysaa B 10 u 6ojsiee pas. PaguaiinmoHHbIe MO-
mudpuranuu I[ITOO npomniy uCHObITaAHUA, U YiKe IIPUMEHAETCA
B CIIEIU3JENUAX C MOBBINIEHHLIM pecypcoM (B IIapoBBIX Kpa-
HaX, KJallaHaxX, HacocaX, B TMAPOIMJINHApPax). Biarogapsa mo-
BBIIIIEHHOI PagMaIllMOHHOM CTOMKOCTM MaTepuas MpUMEHEeH B
pAle KOCMUYECKUX IIPOEKTOB («IDIeKTpo», «Poboc-I'pyHT»,
«CrnerTp-Y®», «DPperar», MI[TA) B KauecTBe neraeil sJieK-
TPOTEXHUYECKOTO, AHTUMPUKIMOHHOTO U YILJIOTHUTEJIHHOTO
HasHaueHUA. B KauecTBe JeTaJjiell OH IEePCIEKTUBEH B aBUAIIU-
OHHOU TeXHUKE, O UEM I'OBOPHUTCS B IOCJEeIHEM pasaeiie KHUTHU.

Pemrenne mpobjeMbl TPeHHA U M3HOCA B KOMIIpeccopax,
Hacocax, nMeer KOJIOCCAJIbHBIHN SKOHOMUYECKU N u
srojioruueckuii  addexr. IlepcmeKTUBHBIME  00JIACTAMU
NPUMEHEHUsI CBepXU3HOCOCTOMKOoro IITdD aBasmTca Takxke
peryaupympoias, oOparTHas, 3alopHasd, paclpegeluTeJ bHAasd,
cMecuTeJbHAsA U JApyrad apmarypa [Ijs 0o0opymZoBaHUA
TeljoceTeli, He(pTe- 1 ra3olIPOBOAOB. Ba'KHBIM HaAIpaBJIeHUEM
ABJAeTCcA MocTocTpoeHme. J[lia obeciieueHus BO3BPATHO-
MOCTYIIaTeJIbHLIX M YIJIOBBIX IIepEeMeIleHUIl OIIOPHOro y3Ja
IIPOJIETHOTO CTPOEeHUs (aBTOMOOUJIBHBIX U KEJIEe3HOIOPOIKHBIX
MOCTOB, aBTOJOPOKHBIX PAa3BA30K, IIyTEIPOBOAOB, dCTaKad U
IPYTruX Ha3eMHBIX COODPYKeHUI) B KaueCcTBe CJIOA CKOJNbKEeHUA
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HMCHOJIb3YIOTCA KOMIIO3UIITMOHHBIE MaTepuaJibl Ha ocHoBe IITDID
CBEPXBBICOKOMOJIEKYJIAPHOTO  IIOJUATUJIEHA,  YCTYIAIoIne
HEeHAIIOJHeHHOH paguamuonHoit moguduranuu IITDI.

11. Kommo3uTsl Ha OCHOBE (DTOPIMOJIUMEPOB

B nmosmmepHOM MaTepuasIOBeIeHUN AJIA TOJYUYEHUS MaTe-
pUaJioB ¢ HOBBIMU CBOMCTBaMM, aKTHBHO MCIIOJIb3yeTCS CUHTE3
KOMIIOBUTOB, B KOTOPBIX B ITOJIMMED AO0ABIAIOT HATIOJHUTEIN
OpPraHUYEeCKON M HeOpraHWYecKOM mpuponbl. Iad KOMIO3UTOB
XapakTepHO HaJWuUMe PA3HBIX II0 XUMWUYECKOMY COCTaBy Be-
IIeCTB ¥ T'PAHUIILI MEXKAY HUMU. B KauecTBe HAIIOJHUTEIEH 1C-
MONB3YIOTCS PAa3JIUYHbIE HEOPTraHWYECKUE BEeIeCTBa: CTEKOJb-
Hble U KepaMHUYecKHe OKCHUAbI, MEeTaJJIbl, yIrJIepOAHbIe COeIu-
HeHUsd, BKJIIouad rpadur, QyiepeHbl, aamMasbl, HAHOTPYOKU.

BBenmenuve B moJimMep HAIMIOJHUTEJS CYIECTBEHHO MeEHS-
€T ero CBOMCTBA, B IEPBYIO0 ouepelb (PpUBMKO-MeXaHUYECKUE,
IIPU 5TOM BapuabeJbHOCTh 3aBUCHUT OT IIPUPOJbLI M KOHIIEHTPA-
MUY HATIOJTHUTEJIA, PadMepa U MOP(OJIOTUYN BBOAUMBIX YACTUIL,
crroco0a ¥ TeXHOJIOTUHU ITOJYUYeHUsT KOMIO3uTa. MCIoab3yIoTea
pasHbIe METObI MOJIYYeHUA ITOJTUMEPHBIX KOMIIO3UTOB: U3 pac-
TBOPOB KOMIIOHEHT; TeXHOJIOTUS «PacTBOP B pacIiljiaBe»; 30JIb-
reJib TEXHOJIOTHA; CMeEIeHVe KOMIIOHEHT KOMIIO3UTa B TBEP-
JIOM COCTOSAHWHH, C IOCJEAYIOIlell TeMIepaTypHOi 00paboTKOMI
u npyrue. HanmosHuTe M He ABJIAIOTCSA WHEPTHBIMU, OHU MOTYT
BJIUATH Ha CYIPaMOJIEKYJIAPHOE YIOPAJOUYEeHUE ITOJUMEepPHO
MaTPUILbI, MEHASA CBOMCTBA KOMIIO3UTA B I[€JIOM.

CunTe3 GTOPHOJMMEPHBIX KOMIIO3UTOB, B IEPBYI0 Oue-
pens IITPI, mmeer cBoio cumenuduKy, M3-3a CBOUX CBOMCTB:
BBICOKOII TEPMOCTOMKOCTH, BLICOKOU BA3KOCTH PACIJIABOB, ILJIO-
XOUM PacTBOPUMOCTHU, IJIOXOU aAres3uiu, UTO BLIHYKIAeT MarTe-
puaIoBeIOB UCKATh HETPUBUAJBbHBIE CIIOCOOBI cHTe3a (hTOPIO-
JUMEPHBIX KOMIIO3UTOB. TPaguIMOHHO UCIOJIb3yeMbIil CII0CO6
MOJIy4yeHuA (PTOPIOJUMEPHBIX KOMIIOBUTOB COCTOUT B CMeIlle-
"YU nopotnkoB [ITPI, niu mHOrO ProprosnMepa, ¢ HATIOJIHU-
TeJieM, MPEeUMYIIeCTBEHHO IOPOIITKO00Pa3HbIM B COOTBETCTBY-
OIMUX ITPOMOPIUAX, 3aTeM U3 CMECU ITPOUIBOAUTCS ITPECCO-
BaHUe W3AeJUN, IOCJe Yero MPOW3BOAUTCA  TeMIlepaTypHas
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obpaboTka. Takoit crrocod nMeeT AaBHee IIPOMBINLICHHOE IIPHU-
menenne Ha OAQO «Tamollonmmmep» W APYTUX TPEATPUATHUAX.
HeranbHoe ommcaHue (PTOPOILIACTOBBIX KOMIIO3UTOB, BKJIIOYAS
MOLU(MDUIIMPOBAHNE MEXAHOXHMMUUYECKHM CIIOCO00M BBOAMMBIX
HaIOJHUTEJEeH, MOXKHO HAaWTH B pAxe moHorpadwuii. Ilogxon
JIIOCTATOYHO ITPOCT, OJHAKO OH HE MO3BOJISIET IIOJYUYUTh (GTOPIO-
JUMepPHbIe KOMIIO3UTHI C HearJoMepHpPOBAaHHBIMHU HaHOHAIIOJI-
HureaaMu. HuKe ocTaHOBHUMCSA HAa MeHee PACIPOCTPaHEHHBIX
cmocobax IOJNy4eHUs KOMIIO3UTOB Ha OCHOBe ()TOPIIOJIMMEPOB.

PesynbraToM coTpymumuecTBa B pamMKax KoHcopiiumyma
«DTOpIOJUMEPHBIE MAaTEepUAJbl M HAHOTEXHOJIOTHUH» CTaja
paspaboTKa TEepMOXMMHUUYECKOro ciiocoba HaHECeHUsd MeTaJl-
JUYECKUX HAHOUYACTHUI] HA MHKPOYACTHUIILI YJIbTPALUCIEPCHO-
ro mopormika mapku «@OPYM». 3HaueHMe mOAXOLA COCTOUT
B TOM, UTO YZAETCA MOJYUYUTH KOMIIOSHUTHI C HAHOUYACTUIIAMU
HAIOJHUTEJS, TOTAa KaK TPaAUIMOHHbBIEe CIIOCOObI CHHTE3a II0-
JIMIMEPHBLIX KOMIIO3UTOB C HAIOJHUTEJIAMU HEIPUMEHUMBI KO
dropnosmmepam. CyTh MeTOJla COCTOUT B CJEAYIOIeM: Ha 4Ya-
cturnpl YIIT®9, obpasyoinuMu KBasSUKUIAIIUKN CJIOH, HaHO-
cATCA KallJIi PacTBOoPa MeTAJJIOCOMeP:KAIuX COeTMHEeHU.

B pesyabraTe TepMHUECKON 00PAaOOTKIU IIPOMCXOLUT IKC-
ImapeHre PacTBOPUTENS U Pal3JoKeHUe COoeIUuHeHUus, ¢ o6paso-
BaHMEM MeTa/IMUYeCKUX HAHOYACTHUIl HA IIOBEPXHOCTH (PTOp-
MMOJINMEPHON! MHUKPOYACTUIILI. B OOBIYHBIX YCJIOBUAX YACTUILHI
arperupyoT, HO B3auMoOJelcTBHe CcO (ITOPIOJUMEpPaMHU IIpe-
MATCTBYIOT arJioMepanuu, obecreuuwBas CYIIIeCTBOBaHUE OT-
IEeJIbHBIX METaJIMYeCKUX YacTUIl. TakuM crmocoboM yraeTcs
MOJIYYUTH KOMIIOBUTHI M3 MUKPOUACTHI] (pTOpoILIacTa, Ha IIO-
BEPXHOCTU KOTOPBIX HAXOAATCSA MeTAJINUYEeCKUe HAaHOUACTUIIbI
¢ pasmepom 3 — 10 M. MeTainuecKrue HAHOUYACTUILI MMEIOT
CJIOKHYIO CTPYKTYPY, €CJIU UX AAPO MMeeT MeTaJJINYeCKYIo
MIPUPOAY, TO 00OJIOUKA TpPeAcTaBJeHa OKCUAaMu, (GTopumamMu
U KapObumamMu MeTasyioB. PTOPUALI IOSBISIOTCA B Pe3yabTaTe
B3aMMOJIefICTBUA MeTaLINYeCKOH YacTUIILI ¢ (hTOPOIIACTOM U
CKOpee BCero OHU JIOKAJIMU30BaHBLI B 00JIaCT KOHTAKTa HaHOYA-
CTHUIIBI C IIOJIUMEPOM.
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CrokHasA CTPYKTypa HAHOYACTHUI HMHTepecHa C TOUYKU
3peHusA MAarHUTHBIX CBOMCTB KOMIIOBUTA, MOCKOJBKY MATHUT-
HOE YHOpAJOUYEHNE MEeTaJIJIOB, OKWCJIOB WM (ZTOPHUIOB pasHOe
(beppomaruuTHOe, MapaMarHUTHOe MW AuamMarHuTHoe). Takoe
coueTaHNe MATHUTHBIX KOMIIOHEHT, BKJIIOUAs HAHOpPa3Mephl
00'beKTa, MOYKET IIPUBECTU K HEOOBIYHBIM MarHUTHBIM Xapak-
TepUCTHUKAM MaTepuaJia. JIpyras Bo3MOKHas 00JIaCTh IpUMe-
HEHUsA TaKOTro TUIla KOMIIO3BUTOB - WCIOJbh30BaHUE B KAUECTBE
KaTaJu3aTOPOB, MOCKOJBKY OKWCJILI M3 HEKOTOPBIX CHUHTE3U-
POBaHHBIX COENUHEHWI, K IPUMEPY - KoOaabTa, IPOABJISIIOT
KaTaJUTUUYeCcKre CBOMCTBA, a MaJjible padMephbl YacTull obeciie-
YUBaIOT OOJIBINIYIO IJIOIAAb KOHTAKTa C peareHToM, W, CJIelo-
BaTeJIbHO, 9(peKTUBHOCTD.

Hpyroii crmocod moJiyueHNs KOMIIO3UTOB C HeopraHudve-
CKMMU HAHOHATIOJHUTEJAMY OCHOBAH Ha UCIOJH30BAHUU TEJO-
MepHBIX pacTBopoB T®I. KuakodasHoe cocTossHUE Teaomepa
IIO3BOJIAET CMEIIMBATHL €r0 C pPacTBOpPaMU, COAEpPIKallluMUu He-
opraimuyecKMMHu HaHouacTuiamu. [locie cMmelieHUA KUIKUX
KOMIIOHEHT IIPOM3BOAMJIOCH BbIIApUBaHUE PACTBOPUTEJIEH,
YTO TPUBOAUJIO K IOJYUYEHUI0O KOMIIOBUTOB C HEarJoMepupo-
BAaHHBIMM HaHOUACTHUIIAMHU pasMepoM mopsanxa 5 uMm. Cumre-
3UPOBaHHBIE TAKUM 00pPa3oM KOMIO3UTHI MEePCHEeKTUBHBI [JIs
GyHKIIMOHATBLHBIX MaTepuayioB. Ha ocHOBe pacTBOpa TejioMmepa
TP monyueHbl PYHKIIMOHAJIbHBIE HAHOKOMIIO3UTHBIE MaTepPHU-
anel ZnO/IIT®9 u In,0,/IIT®I ¢ paBHOMEPHBIM pacmpejeJe-
HUEM YaCTUI] HATIOJHUTEJS B MaTPUIle, XapaKTePUIYIOIMecs
cTabUIBLHON MHTEHCUBHOM (POTOIIOMUHECIEHIINEeHI B BUIAUMOMN
o0JacTy cieKTpa. ITM MaTepuaabl MOTYT HAaWTH IpUMeHeHUe,
HaIpuMep, B KauecTBe JIIOMUHECIIEHTHBIX MapKepPOoB IJIs 3allu-
ThI OT (paJIbCU(PUKAIINU 1 BLIABJIEHUA KOHTPadakKTa.

OpurvHaJbHBI METOM CO3ZAHUSA IIOJUMEP-IIOJUMEPHBIX
KOMIIO3UTOB THUIIA «000JI0OUKa—AnpO» padpaboran B MHCTHUTY-
Te dJeMeHTooprannueckux coenguHenuii uMm. A.H. HecmesanoBa
PAH (r. Mocksa). OH ocHOBaH Ha PacTBOPUMOCTH HU3KOMO-
JEeKYIAPHBIX (ppakmuii (PTOPHIOJUMEPOB B CBEPXKPUTHUUYECKOM
IuokKcume yriaepoza (cMm. majgee). B peakTop OoqHOBpPEMEHHO TIO-
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MeIllaeTcsd YIJIeBOJOPOAHBIN mapaduH W MOPOIIKU IPOAYKTA
«POPYM», B mpoiecce pactBoperus B CK-CO2 cmecws mepe-
MeIlmBaeTcA MarHUTHOW Mernaakoi. [lociae mexkommpeccuu B
peaxkTope obHapy:KHMBaeTcs cepuyecKue UacTUIILI PasMepoM
nopaaka 200 MKM, uMeHyeMble «KoJutoumocomammu» (Puc. 1.).
Wx BHYTpeHHAS YacThb COCTOUT U3 YIJIEBOAOPONHBIX mapadu-
HOB, a 000JI04KYy ToJuHON 10 MKM (DOPMUPYIOT MOHOUACTUIII
«POPYM». OTH KOMIO3UTHI MOTYT OBITH MEPCIEKTUBHBIMU B
KauecTBe TPUOOJOTUUECKUX MaTEePUAJIOB.

Puc. 1. dneKkmpoHHO-MUKPOCKONUYECKOe U300paicenue
«KONLI0UAOCOMO8», noayyernHbtx memodom CK-CO2

B HMuHcTuTyTE MEXaHUKN METAJJIOINOJIUMEDPHBIX CHCTEM
uMm. B.A.Besmoro HammonaabHO#I akKageMuu HayK DBeaapycu
paspaborama IPOMBIILIEHHAA TeXHOJIOTUA mpousBogcTBa «Cy-
nepdayBuca» - KOMIOSUTHOTO MaTepuaja HOBOTO ITOKOJIEHUS
Ha 0ase (propomaacTa-4 M yriaepomHBIX BOJIOKOH. OCOOEHHOCTH
MeTOo/a 3aKJIOUaeTCsi B TOM, UTO YIJIEBOJIOKHO IIPOXOIUT IIPE-
BapUTEJILHYIO ILJIadMO-XuMHUYecKyio obpaborky (IIXO), B cpe-
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Ie (ropcomeprKaluxX rasoB MPU MMOHUIKEHHOM [aBJIEHUU, IPU
KOTOpPO¥ Ha HEro HAaHOCUTCA CJOU (roprmosmMepa TOJIIUHON
nmopsaaka 10-20 um (Puc. 2). IIpoucxomut ammpeTwpoBaHmTe
YIJIeBOJIOKOH, obecIieunBaroliee B JaJbHEHIIIeM cMaunBaHue UX
MMOBepXHOCTU TosuTeTpadropaTuaeHom. [lajee mporiecc IpuUro-
TOBJIEHUS KOMIIO3UTA HUYEM HEe OTJIUYAETCA OT TPAAUIIMOHHBIX
TeXHOJIOTUI: CMeIlleHre YIJIEBOJIOKHA C IOPOIIKOM (hTopoILia-
cTa, IpeccoBaHMe W TepMuueckas obopaborka. IIXO yriesoJo-
KOH TIPUBOAUT K YBEJWUYEHUIO CILIOIITHOCTH KOMIIO3UTA, YMEHb-
IIEHWI0 MUKPOTPEIMH Ha TI'paHuIlle MAaTPUIA — HAMOJHUTEJb,
YMEHBIIIEHNI0 KOHIIEHTPATOPOB HANPSKEHUN MpU MeXaHude-
CKOM BOBJIEeMCTBUM Ha KOMIIO3UIIMOHHBLIA MaTepuaj IIPU ero
pabore B mexaunusMme. OTHOBPEMEHHO IIOBBIIIAETCS TBEPAOCTD,
JKECTKOCTh, TeIJIO- U 9JEeKTPOIIPOBOJHOCTh MaTepuaa.

MWKPOCHUMKHM YronbHbIX BONOKOH nocne NXO

Puc. 2. Mukpogomozpaguu yznepoOHblx 80JI0KOH, C
pmoponaacmosvLm noKpvimuem, HaneceHHovLx memodom I1XO.

Hu:xe mpuBegena cpaBHUTEIbHAA Tabaua ganubix TMMC
HAH Besapycu o xapakTepucTUKaxX HOBOTO KOMIIO3UTA.
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Tabauua 1.
CpaBHHTebHBIE XapPaKTEePUCTHKU KOMIIO3UTORB
Cymnepdury-
Dayoon Daysuc-20 Buc-20
IlnorrOCTS, Kr/M® | 1800-1850 | 1950-1980 2050-2080
IIpenen TekyuecTn 15 18-21 22.25
npu cxxartuu, MIla
IIpouHocTh IIpU 16-20 21-26 28-33
pacraxennu, MIla
Harpyska mpu
0,
coxarum upu 5% 15/5 24/6 35/8
Jedopmanuu npu
18°C/150°C
Moxysts mpu 20°C 240-280 500-600 700-1100
150°C 90-120 130-150 280-300
Tseprocts o Bpu- B, 58-68 74-78
Hesto, HB
_ 3
Usuoc, 10-Tvm?/ 5-10 2,2-4,5 1,5
H*m

Xopoli1o 13BeCTHBI Tpubosoruueckue npumenenns [IT®I,
HO UMEIOTCS HeopraHudyecKue MaTepruassl (Aucyabhua Moaubme-
Ha, MOJUTUTAHAT KaJusA) TaKsKe HCIOJb3yeMble B TPUOOJJOTUN
B KauecTBe CyXUX CMAa30K. 3aMaHUYUBO IOJTyYeHVE KOMIIO3UTOB
C HCIOJb30BAHMEM OTMEUEHHBIX KoMIOHeHT. McciemoBauusd,
mpoBenerusie A.T7.H. [.JO.IOpxoBbiM (MHCTUTYT MeTaJLIypruu
u matepuajsioBenenusa nm. A.A. BaiikoBa PAH) mokasanm, uto
KOMIIO3UTHI Ha OCHOBE IMOJUTUTAHATA KaJusa U (PTOPIOJTUMEPOB
UMeIOT JIy4Ilire TPUOOJOTHUecKre II0OKa3aTe/d, YeM y OTHeJb-
HBIX KOMIOHEHT. KOMIOSHUTHI IOJIyU4a/JIuCh C HCIOJIb30BAHUEM
TeJIOMEePHBIX PacTBOPOB TerpadropstuyieHa u obopadborku IITK
dropmonMepaMu B CBEPXKPUTUYECKOM JUOKCHUIE YIIeposa.
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12. MeTaano(TopomIacTOBbIe MPOAYKTHI M M3IETU ST

Oco0bIii KJIacC KOMIIO3UTOB 00Pas3yoT MeTAJLI0(TOPOILIA-
CTBI, OJHOBPEMEHHO COYeTalolie MeXaHWJYecKue MMOKasaTesun
MeTaJIJIOB U Tpubojormueckue, rugpodobHbIe cBOCTBa (PTOp-
nmonumepoB. HawmbGosiee M3BeCTHOW W JaBHO NPUMEHSIEMOUM Ha
MIPaKTUKe I'PYIIONA MeTaIO(PTOPOIIACTOB SABJAITCA MaTepPU-
ajbl, B KOTOPBIX ITOPUCTAs METAJJINUYeCKas OCHOBa IIPOMHMTAHA
nuctepcueii @-4]1. IIpu sKcmiayaTanmuu MaTepuasa JaBJIeHU-
eM (TOpPOIIacT BLIJaBINBAETCA HA MOBEPXHOCTDH, O0ecmeunBas
TpedyeMble 9KCILTyaTallMOHHBIE XapaKTEePUCTUKN.

Opyroit Tun MeTasIo(TOPOIIACTOBBIX KOMIIO3UTOB OBILI
IMOJIyUYeH MeXaHO-aKTUBAIIMOHHON 00pabOTKOII MeTaJJINYeCKUX
u (proprosiMMepHBIX MOPOITKOB Mapku «POPYM» B mianerap-
HOII MenbHUIlE. B pe3yibraTre 06pabOTKM YaCTUIILI MeTaJjjia 00-
BOJIAKMBAIOTCA MATKUM IIOJIIMEPOM, IO CYII[ECTBY IIOJIYYAETCS
KOMIIO3UT THIIA «AIP0-000J0UKa», CepAIlleBUHY KOTOPOro obpa-
gyeT MeTasyi. MeToIOM XOJIOJHOTO ra30fMHAMUYECKOTO HaIbLe-
HUSA YaCTUIILI KOMIIOBUTA, IIPU IIOMOIIM CIEIUATBLHOTO 000Dy /I0-
BaHUA, PA3TOHAIOTCS BO3AYIITHBIM IIOTOKOM /10 CKOPOCTH 3BYKAa U
0ojiee M HAHOCATCA HA ITOBEPXHOCTh METAJIMUECKUX W3AEIUN.
B pesyabTaTe CTOIKHOBEHUS YaCTHUIIA KOMIIO3UTa IPUBAPUBAET-
¢ K TIOBEPXHOCTH, HO HA HEU ocTaeTcsa (PTOPOILIACT.

Taxum o6pasoM, co37aercs MeTaJIO(PTOPOILIACTOBOE
MIOKPBITHE, COUYETAIOIME CBOWCTBA METAJJIOB M (PTOpOILIACTA.
MenHo-(OTOPOIIIACTOBBINT KOMIIOBUT, HAHECEHHBLINM Ha aJIlOMU-
HUl, o0ecIeuyrBaeT BBICOKYIO 3JIEKTPOIIPOBOAHOCTDH, HUSKUI
KO9((PUIIMEeHT TPEeHUs, XOPOIIYI0 TUAPODPOOHOCTH, BBICOKYIO
M3HOCOCTOMKOCTb U XOPOIIINEe MEeXaHUYEeCKUE XapaKTEePUCTUKU.
Taxkoe mokpbITHE 3(PHEKTUBHO M CKOJb3AIIUX JJIEKTPUUE-
CKUX KOHTAaKTOB. MexaHoaKTHBAIlMOHHAasA oOpaboTka maedop-
MUPyeT M3HAYaJIbHO chepryecKue YacTHIBI MeTasjaa, Aesas
UX HEeYAOOHBIMU C TOUKM 3PEHUA adPOAMHAMUKU U HedhheK-
TUBHBIMU [OJIs HAHECEHUA HOKPBITUS. ITY IIPOOJIeMy yAAJOoCh
u30eKaTh, IOJIyuad KOMIIO3UTHBIE ITOPOIIKY C MCIOJH30BaHU-
eM ITHEeBMO-ITUPKYJISIINOHHBIX arperaToB, B KOTOPBIX B TypOy-
JIEHTHOM TIOTOKE CMEIIWBAIOTCA IMOPOIIKU (PTOPOILIACTA U Me-
rtayaa. B TakoM BapmaHTe KOMIIOBUTHBIE YACTHUIIBI COXPAHIIOT
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cepuueckyo Gopmy, Hambosiee yIOOHYIO AJA METOAA XOJIOJ-
HOTO Ta30JUHAMUYECKOTO HATbLICHNS.

B TomMcKOM IIOJIUTEXHUYECKOM YHUBEPCUTETE pas3padoTan
OPUTHHAJbHBIA METOJ MOJYyYeHUs (PTOPIOJIUMEPHOTO KOMIIO-
BUTHOTO TOKPBITHUA HA MeETAJJIUYEeCKUX usaenausax. Ero cyrb
COCTOUT B TOM, UTO METAJJINUYECKas MOBEPXHOCTDb U3AENUA Je-
JlaeTcsA IIIePOXOBATON MeXaHUYECKUM CIIOCOOOM, 3aTeM Ha Hee
HaHocuTcAa mnopornok IITPI, a mociie 9TOro MOBEPXHOCTH [e-
TaJI TIOABEPTaeTCs yIbTPa3BYKOBOMY YAapHO-MEXaHUYECKOMY
yapouHeHU0. B pesyibraTe uero Ha MOBEPXHOCTU U3AEIUSI 00-
pasyerca MeTaaI0(pTOPOILIACTOBBIN TOBEPXHOCTHBIN CJION.

13. TexHOJIOTUA CBEPXKPUTHUECKUX SKMIKOCTE
IPUMEHHUTEIBHO KO (pTOpImOJIMMepam

B HacTosiIee BpeMsa B XUMHUUECKUX HCCIAENOBAHUAX U
IIPOM3BO/ICTBE IIOJIyUYMJia pacipocTpaHeHre TeXHOJOTUA CBepX-
KPUTUYECKUX JKUIKOCTEHN, OTHOCHUMAS K «3€JeHBbIM» TEeXHOJIO-
rusaM. OcoOGeHHOCTH CBEPXKPUTHUUECKOTO COCTOSHUE JKUAKOCTEH
COCTOUT B TOM, YTO MMes IJIOTHOCTb, XapPaKTEePHYIO AJA JKUI-
KOCTH, MOJIEKYJIBI BelllecTBa 00JI1aai0T MOJBUIKHOCTHIO XapaK-
TEePHYIO [JI rasoB. OTOT (PaKT OIlpeaessieT BLICOKME PAaCTBO-
pAIIe KavyecTBa BellecTBa B 9TOM COCTOSIHUMU. B 9TO# cBA3M,
3aMaHUYMBO BBIABUTHL BO3MOYKHOCTH TEXHOJIOTUH CBEPXKPUTHU-
YeCKUX JKUAKOCTEH MPUMEHUTEJbHO KO (propmoaumepam. Ta-
KHe UCCJIeJOBaHUs ObLIU MTPOBeAeHbI B MHCTUTYTE 2JIeMeHTOoO0P-
raanuyeckux coenuHenunii uM. A.H.Hecmeaunosa PAH (Mockga)
mox pykxoBozcTBoM akxagemuka A.P.Xoxsosa. MsHauaabHO
mpobJjieMa He KasaJjlach pPelraeMoil, IOCKOJbKY 3a (DTOPIIOJIHU-
MepaMu, B mepByio ouepenb TP, saxpenuscss yCcTOHUUBBIN
o0pas MaTepuajoB C ILJIOXOM PaCTBOPUMOCTHIO.

M3BecTeH psl BEIecTB, MPUMEHAEeMbBIX B KaueCcTBe CBePX-
KPUTHUUECKOI cpefbl, HO HaunboJiee YIOOHBIM ABIAETCS TUOKCUT
yraepozaa (CO,). Ilpenmymecrsa CO, IPOABJIAIOTCA B HEropro-
YeCTU, HEeTOKCUUYHOCTH, OTHOCUTEJIbHON WHEPTHOCTU B XUMHU-
YeCKHuX IIPOoIleccax, Iepexoj] B CBEPXKPUTUUYECKOE COCTOSHIE
MIPOUCXOAUT HPU JIETKO MOCTUKMMBIX 3HAUEHUAX [TaBIEHUSA
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(7,38 MIla) u Temneparypsl (31,1°C). B cBepxKpuTHUECKOM CO-
CTOSIHUH YIJIEKUCJBIA ra3 mMeeT HU3KYIO BA3KOCTh (B ~100 pas
HUKE, UeM Y KUIKOCTel) 1 BRICOKUI KoadduriuernT nuddysunm
moJiexkyJs (B ~100 pas BruIilie, uem y kumkocteii). Ciemyer or-
MeTUTh, 4YTO KoMIauud [[ronmon mcnonbs3oBasa Texuosoruio CK-
CO, nna cospanusa onelTHOrO npoussozactsa IITP®I. Cucremubr-
MU KCCJIEJOBAHUAMHU OBLIO IMOKA3aHO, UTO IPU OIIPeNeJeHHBIX
TEePMOAMHAMUYECKUX YCJIOBUSAX PACTBOPEHUIO MOABEPIKEHBI:
amopusbii propmoaumep mapku Teflon AF 2400, nupousBonu-
MbIli KoMItaHue# [[formoH; HuskomosieKyaapHbiil [ITPI mapku
«DOPYM» u «Daypanut», a Takxke GropuapaduHbl, ITPOU3BO-
aumvbie OAO «Tamollonmumep».

MeTton okasasicsa 3(pHEeKTUBHLIM IIPU HAHECEHUU TOHKUX
dToproMMepPHBIX MOKPBITHUI. I[Ipu 0TpabOTKe TEXHOJOTUHU
HaHeCeHUS TOHKUX (hTOPIOJMMEPHBLIX CJIOeB B KadyecTBe IOJ-
JIO}KEK WCIIOJIb30BAJINCh CJM0fa (MYCKOBUT) WM BBICOKOODPHEH-
TUPOBAHHBIA NHUPOIUTHYECKUU Tpadur (muporpadurt). Mex-
CJIOWHBIM pACIIeIJIEHNEM STHUX MAaTepPUaJIoB 00ecreunBaInuCh
TJIalKUe IIOBEPXHOCTH C IIIePOXOBATOCTHIO HA AHTCTPEMHOM
ypoBHe. PUINKO-XNMHUUECKIE CBOMCTBA MOAJIOKEK 9TUX MaTe-
pUaJoB Pal3IMYAIOTCA: CJIIOJA TOJSIPHA, W KaK CJeJCTBUE, T'U-
apoduiabHa, a rpadur HemoasaspeH u 6osee ruapodober. CyThb
MeToZa B CJeAYyIOINeM: HaBeCKy ()TOPIOJIMMepa W IIOIJI0MKKY,
Ha KOTOPYIO OCa’KIaeTcs IOKPBITHE, IIOABEPral0T COBMECTHOM
9KCHO3UIIMY B PEAKTOPE IIPU TeMIIepaTypax U JaBJIEHUAX COOT-
BETCTBYIOIIIMX PACTBOPEHUIO moauMepa. [locyie ypaBHOBeInBa-
Hus pactBopa noaumepa B CK-CO,, n30XOpHO IPOBOAUTCSA CHU-
JKeHUe TeMIIepaTyphbl B peaKkTope, UTO BbI3BIBAET YXYIIICHUE
pPacTBOPUMOCTYA ¥ TPUBOAUT K OCAKIAEHUIO (PTOPYIIEPOIHBIX
MOJIEKYJI Ha IIOBEPXHOCTH IOIJIOMKKU.

Hcnonp3yss HUBKOMOJEKYJIAPHYIO (PAKIUI0 IPOAYKTAa
«DPOPYM>», ynaerca chopMupoBaTh (PTOPIOIUMEPHBIE TTOKPHI-
TUS TOJIIUHON 2+4 HM Ha TOAJOMKKe M3 CIIOALI 1 2 - 8 HM Ha
nupPorpadUTOBOM MOMIOKKe. PUBUMKO-XUMUUYecKasi IpUpoIa
MOJIOKEK pasjuyHad U OHAa CYIIEeCTBEHHO BJUSET Ha MoOpPdo-
JIOTHUIO OCAXKJEHHOTO HOKPHITUA. I[IOKpBITHE Ha IIOBEPXHOCTHU
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camoabl 0ojiee CTPYKTypupoBaHo. CToIb TOHKHUE MOKPBITUA TIO-
3BOJIAIOT COXPAHATH IPO(GUIH TOBEPXHOCTH HAa HAHOYPOBHE.

OcakmeHne TOHKWUX MOKPBITUN (DTOPIOIUMEDPOB HAa
MMOBEPXHOCTh pAJa II€POXOBATBHIX IIOJJIOKEK II03BOJIAET
MpUAATh UM CBepXTuApodOoOHBIE CBOWCTBA: VBEJIUYUTH
3HAUeHMe KOHTAKTHOIO yIJla cMauuBaHusa Bojoil mo 1500,
YMEHBIIUTh 3HAUEHWE THCTepe3nca KOHTAaKTHOro yrua. [lia
TOJTYyUYEeHUsA CBEPXTUAPO(POOHOCTH HEOOXOAMMBI ABa YCJIOBUSA:
1) moBepXHOCTH JOJI?KHA OBITH OJJHOBPEMEHHO IIIEPOXOBATON HA
MUKPO- M HAHOYPOBHAX; 2) MaTepuaJ MOBEPXHOCTU IOJIMKEH
ObITb TruApod@oOGHBIM. bBolia caeraHa IONBITKA ITOJYYEeHUS
cBepXruApooOHBIX MOBEPXHOCTEH IIPU HAHECEHUU HOKPBITUA
HUBKOMOJIeKYJIApHO ¢parknuu YIITPI, Ha DOMI0KKAX
PasIUYHOM IIePOXOBATOCTH W MPUPOABI: OyMara, ImoJuMepPHbIe
TPEeKOBble MeMOpaHbl, MUKPOIOPUCTbBIE ¥ KOMIIO3UTHBIE
MOJIUMEPHBIe CTPYKTYPHI, IIOPUCTHIE TKAaHbIe U HETKaHbIe
MaTepuabl, HAHOCTPYKTYPUPOBAHHBIE U KPUCTAJIINUYECKUE
noBepxHOCTHU. CTeneHb ruipohoOHOCTH OIeHUBAIU U3MEPEHUEM
KOHTAKTHOTO yTJia KaIlJId BOJBI.

Ha Bcex wucciaefOBaHHBIX TMOMJIOKKAX MOIUMPUKAIIUA
TOBBITIIAET TUAPOPOOHOCTH TMOBEPXHOCTH. J[OCTOMHCTBOM
rexHoJyoruu CK-CO2 saBisgercsa BOSMOYKHOCTh TUAPO(oOU3aIinm
BHYTPEHHUX MOBEPXHOCTEH IMMOPUCTHIX MATEPUAJIOB, UTO OGBLIO
IIPOJEMOHCTPUPOBAHO HA KEPaMUYECKUX U METaJLIUYECKUX
ryokax. OObluHasa ryOKa NOpPeKpacHO BIIMTHIBAET BOAY W3-3a
XOPOIIIero CMauyMBaHUSA U KAIWJLIAPHBIX 3((eKToB, HO IIOCJe
HaHeceHUsS (OTOPIOJIUMEDPHOTO CJ0sd, oOpasell CTAHOBUTCS
ruapooOHLIM ¥ BOJa B HEro He IIpoHUKaeTr. Eciam o06a
o0pasiia MOMECTUTL B COCYZ C BOJOH, TO MCXOAHBIN oOpasers
MI'HOBEHHO TOHET, a 00paboTaHHBIN OCTaeTCs Ha IIOBEPXHOCTHU
IIUTeJbHOe BpeMsd, B TeueHue MmecArnes (Puc.1.). Takoii cmoco6
TEePCIEeKTUBEH [JId TOJYUYEHUA TUAPOPOOHBIX U XUMUUECKU
CTOUKUX (DUIBTPOB, MATPHUIL IJIs KATaIN3aTOPOB.
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Puc.1. [lemoncmpayua naasyiecmu Kepamuyeckoil 2yoxu
(Al203) om obpabomku pmopnosumepom no mexHoL02uu
CK-CO2

Texnosorua CK CO, mepcneKTuBHA AJIs KAICYIMPOBAHUSA
MUKPOYACTHII, IIPOIIECC COCTOUT B 00JaUueHUU BO (PTOPIIOJIUMED-
HYI0 OOOJIOUKY Pas3JIUYHBIX MAaTepPUaJIOB MHUKDPOCKOIMUYECKOTO
pasmepa. Meron ocHOBaH Ha sdeKTe CTAOUIU3AIUN IMYIbCUL
napadpuna 8 CK CO, npu momomu YVIITP®I. Panee mbr paccmo-
TpPeJU 3TOT BOIIPOC B maparpade, OIHCHIBAIOINIEM KOMIIO3UTHBIE
MaTepuaibl Ha OCHOBe (DTOPIIOJIMMEPOB. B IpUHITUIIE METOIUKA
MUKPOKAICYJIUPOBAHUSI MOKET ObITh IIPMMEHVMa B TeX CJyda-
AX, Korga TpebyeTcsa mMaTepuas OfeTh B HEMTPANbHYIO U HETOK-
CHUYHYIO (PTOPIIOJIUMEPHYIO 000JI0UKY.

Hcnonb3oBanme MeTOOUKY B3PBHIBHOUM JEKOMITPECCUU ITPU
BBIXOJIe 13 CBEPXKPUTUUYECKOTO COCTOSHUSA IPUBOAUT K TOMY,
yro B yactumax mnopoinka IITPD moABIg0TCA IIPOCTPAHCTBEH-
Hble Me()eKThl B BHUIE TPEIIWH U II0JOCTeli, B KOTOPbIE MOTYT
ObITh BBeleHEBI BemecTBa pactBopumble B CK CO,. Takum cmoco-
00M MOJKHO IIOJIyYaTh KOMIIO3UTHI C HAHOHAIIOJHUTEIAMU. [1pu
IJIATEeJIbHOM BO3IEMCTBUM Ha MacCUBHBIN obOpaser; IIT®I, mpu
JKECTKUX YCJOBUAX (IIPHU BBICOKOM IaBJECHUU U TeMIIepaType)
yZaeTcs BBECTU B 00'BEM IIOJIMMEPa KpacuTeJau, mpugaBad GTop-
MMOJINMEDPY KeJIaeMyI0 OKPAacKYy.
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14. MoaudpumupoBanmue
MCKYCCTBEHHBIX BOJIOKOH M TKaHe# ()TopmoJuMepaMu

B MWacturyre xumuu pactBopoB PAH  (x.T.H.
H.II.IIpopokoBa) COBMECTHO C APYTMMU WHCTUTYTaMHU, BXO-
OAINIUMUA B KOHCOPIUYM «®PToprnoauMepHble MaTepUAJIbl U
HAHOTEXHOJOTUMN», IIPOBEIEHBI HCCJEJOBAHUS TPUMEHEHUIO
GTOpPIOIUMEPHBIX MaTEPUATIOB M TEXHOJIOTUIN IJId MPUIAHUA
YAYUIIIEHHBIX MOTPEOUTEeIbCKUX CBOWCTB CHUHTETUYECKUM BO-
JIOKHUCTBIMU TKAHBIM MaTepuaJjaM.

3amaya MOAUMUITMPOBAHUA TPAAUIIMOHHBIX CHHTETUYE-
CKUX BOJOKHHCTBHIX MaTE€PUAJIOB ABJSIETCA BeCcbMa CJIOXKHOM,
MMOCKOJBbKY TOJU3(UPHBIE, TOJUIPOINIEHOBbIEe U APYTHUe TIO-
JUMEPHBIe BOJIOKHA OTJUYAIOTCA BBICOKOU XMMMWYECKO MHEP-
THOCTBHIO ¥ IIJIOTHOCTHIO CTPYKTYphl. Ilpm peanmsaiiuu mpo-
IIeccoB MOAUMUIIMPOBAHUA WCIOJH30BAJUCh [IBa IOAXO0[A,
OCHOBAHHBIX Ha WMIIPETHUPOBAHUU B 00'beMe BOJIOKHUCTOTO
MaTepuajia HaHOPasMEPHBIX N00ABOK, a Tak:Ke Ha (POPMHUPO-
BAHWU Ha MOBEPXHOCTW BOJOKHUCTBIX MaTePUAJOB HAHOILIE-
HOK. B KauecTBe MOAUMUIIMPYIOIIET0 BelllecTBa MCIIOJIH30BAa-
JIUCHh (PTOPIIOJIUMEDPEI U OJUTOMEPHI.

[ A

Puc. 1. ModuguyuposarHvie mopnoiumepamu
UCKyccmeeHnHbvle 80J0KHA
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IlepBoIii crtoco6 MOAUMPUIITMPOBAHUSA ITOJTUMEPHEBIX BO-
JOKHUCTBHIX MAaTepPUaJsoOB IIpeJHAa3HAUEHHBIN IJIA yJIyUIIle-
HUSA TOTPEeOUTEIHCKUX CBOMCTB HUTEH UM M3NEeJIUN U3 HUX,
OCHOBaH Ha BBEJEHUU B PACIIJIaB ITOJUNPONUJIEHA YIbTPA-
IUCIIEPCHOTO IIOPOINIKA MOJUTETPa(pTOPAITHUIEHA TOProBOM
MapKu «@iypanuts. IIpu sToM moauTerpadTOpaTUIEH, 34
cueT 6oJiee BBICOKOII TeMIepaTyphl IIJaBJIeHUs B HUTKE CO-
XpaHseTcs B BUJIe oTaenabHOU (asbl. BBemeHme naske He-
0O0JIBIIIOTO KOJNUYECTBA YJIbTPAAUCIEPCHOTO HOJIUTETPAPTO-
paTuieHa cmoco6CTBYeT BO3PACTAHUIO IPOYHOCTU HUTHU, B
3aBUCUMOCTHU OT CTEIIEHU BLITATUBAHUSA U KaUeCTBa ChIPh,
B IIOJITOPa pasa.

Tabauua 1.
Conepaxane PaspriBHaS
npenapara PaspriBHOE
«Daypaaur», % Harpyska, yoauuenune, %
’ cH/rexc ’
Macc.
Hcxomnasa HUTH 45 * 5 41+ 5
1 60+ 3 35+ 3
2 58+ 2 40+ 3
3 48+ 2 42+ 3
4 48+ 2 50+ 4

YacTuirsl IoauTeTpaTOPITUIEHA B HATPETOM COCTOAHUU
nedOpPMUPYIOTCS ¥ BBITATUBAIOTCSI B IPOJOJHLHOM HAaIIpaBJe-
HUUW, OPUEHTHUPYSCH MHapajiesbHo (QUOpHUIIAM BOJOKHOOGpPA-
3VIOIIEro MOJMMepa M UTpas POoJb apMUPYIOIINX J€MEHTOB.
YacTuilbl BBICOKOAMCIIEPCHON (QpaKiiuu HamoJHurteada (mo 1
MKM), XapaKTepU3yIIuecsd BBICOKOW ITOBEPXHOCTHOM DHEP-
rueii, Ha MepPBOI cCTagUM KPUCTAIN3AIUU ITOJUIIPONUIeHA
pacupeiesaoTca B MeKCHEPOJUTHOM IIPOCTPAHCTBE, MPUUYEM
MMEIOT TeHAEHIINI0 HAKAIlJIUBAThCA B MeHee YIIOPSI0UYeHHBIX,
IedeKTHBIX 00JaCTAX IOJUMepa. OTO MOBBINIAET CTEIeHb CO-
BEpPIIIeHCTBA CYOMOJIEKYISPHBIX CTPYKTYP — IPOMCXOMUT «3a-
JieunBaHMe» MUKPOAe(dEeKTOB, ¢ KOTOPBIX MOTJIO OBl HauaTbCs
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paspyiiienue HuTu. Kpome TOro, moBbIIIaeTCA MJIOTHOCTDH yIIa-
KOBKU CYOMOJIEKYJISIPHBIX 00pas3oBaHuii, CcHEepoJuTOB u (Pu-
OpUJLI, IPOUCXOAUT YHOPALOUEHNE CTPYKTYPHI IIOJUMEpPA, YTO
TaKsKe MO3UTUBHO CKA3bIBAETCA Ha IMPOUYHOCTH CPOPMOBAHHOMK
Y PaBHOMEPHOCTHU €€ CBOIICTB.

Hanuuue gacTuil moautTeTpadTOPITUICHA B MeKDUOPUII-
JIAPHOM IIPOCTPAHCTBE yJaydmiaerT AedopMaImOHHBIE CBOMCTBA
MMOJIUTIPOTIUIIEHOBOH MOAUMUIIMPOBAHHON HUTU, CIOCOOCTBYET
TOBBIIIIEHNIO0 PABHOMEPHOCTHY BOJIOKHUCTOTO MaTrepuaja (Koad-
dunreHT Bapualuy HUTU IO Pas3pPLIBHOI HATrpPy3Ke B Pe3yJb-
TaTe BBeJEeHUA B mosmnponuieH 2% moauTeTpadTopaTUIEHA
cumxkaercsa Ha 5-8% ).

3MeHeHNEe XWMHYECKOTO cocTaBa ¥ MOP(OJOTUHU IIO-
BEePXHOCTU HUTEH NPUBOAUT K BO3PACTAHUIO KO03(MD(DUIIMEHTOB
TaHTEHIIUAJIBbHOTO COIPOTUBJIEHUS (XapaKTEPUCTUKU, OIHO-
BPEMEHHO YYUTHIBAIOIIEN TpPEHWEe W CIIeIJIeHre BOJOKOH). JTO
CBUETEJIbCTBYET O CHUI)KEHWM ITPOCKAJIb3bIBAHUA HUTEH IPYT
OTHOCUTEJIbHO Ipyra, YIAYUIIeHNUI0 CIIOCOOHOCTH K TeKCTUJILHOM
repepaboTKe U MOBBIMIEHUIO IPOYHOCTA TEKCTUJIbHBIX M3IEJTUH.

Or HaIMYUA Ha MOBEPXHOCTH MOAUMUIIMPOBAHHON HUTHU
dTopcozmepsKaIero mpemapara 3aBUCUT YPOBEHb IIOBEPXHOCT-
HOl SHEPruM MOOJIWMeEpa, a, 3HAUUT, U €ro TUAPO(GOOHOCTE.
KpaeBoii yrosm cMauuBaHUSA IOJUIPONUJIEHOBON IJIEHKU 3a
cueT BBeleHUsS (TOpcoiep:KaIleil M00aBKU YBEJIUUYUBAETCA C
88 mo 136 rpaxmycos.

IIpu mpoBefeHUM MPOM3BOJACTBEHHBIX HCHBITAHUI OTMe-
YEeHO IOJIOYKUTENbHOE BINAHNE MOAUMUIIUPYIOIEH T00aBKU Ha
OOpPBIBHOCTh HUTH B IIporiecce (hOPMOBAHUS — OHA IIPaKTUUe-
CKHU TOJIHOCTHIO OTCYTCTBYeT. IIpu mpousBOACTBE OKpAaIIeHHOMN
B Macce HUTHU C IPOOJEeMHBIMY KPACUTENAMU, PaHee BbI3bIBAB-
IIIUMY TOBBIIIEHHYI0 OOPBIBHOCTH HUTHU, OOPBIBHOCTH YMEHb-
muaack Ha 70-80% .

TexHOJIOTUYECKUE IIPEUMYIIECTBA BBEJEHUS J00ABOK
yabrpagucuepcHoro IIT®O B pacmiaB mogumponuieHa IPUA
MOJTYYeHUY HETKAHBIX MATEePUAJIOB: CHU)KEHUE KPYTAIIEro Mo-
MeHTa U JaBJIeHUS B FOJIOBKE dKCTPYIepa; MOBLIIIEHNEe PAaBHO-
MEPHOCTHM NHOJAYU PACILJIaBa; yBeJIWdYeHUe CTabuIbHOCTH (Hop-

- 180 -



nepepabomru U npuMeHeHul (hmopnoiumepos

MOBaHUA; MOBBIIIIEHNE ITPOU3BOJUTEIBHOCTH (POPMOBAHUA IIPU
CHUJKEHUM dHEeprosaTpaT; yMeHbIIIeHNe TeMIIepaTyphl Iiepepa-
OOTKM U SHEPromoTpebJieHrs; OTCYTCTBUE IMPUTApoOB (HAJIUIIA-
HUA) U 3aCOPOB (DMJIbEDPHI; IOBBIIIEHWE DPABHOMEPHOCTU pac-
mpefesieHUs KOHIlEHTpaTa KpacuTejisd B Macce pacilljaBa Ipu
TMOJTYYeHUNW OKPAINeHHBIX MAaTepHuasoB; OTCYTCTBUE OOPHIBOB
mpu (OPMOBAHUU OKPAIIIEHHBIX B MacCe MaTepPUAaJIOB.

Takum 00pasoM, MOAUPUIIMPOBAHUE IIOJUIIPOIUIIEHO-
BBIX HUTel yabrpanuctnepcHbIM [ITDID Ha craguu hopMoBaHUSA
IIO3BOJIAET IIOJYYUTH IOJUIPONUJIEHOBbIE MaTepuaabl (HUTH,
TKaHU ¥ HeTKaHble MaTepuasbl), 00Jafaolie YIYUIIIeHHBIMUI
MOTPEeOUTETBECKUMY XapaKTEePUCTUKAMU.

Bropoe HampaBieHuA MoAMGUIUPOBAHUA (HTOPIIOJIUME-
paMu CHHTeTUYEeCKUX TKAaHel HampaBJIeHO Ha IIOBBLIIIEHNE
ruapodobusanum, TOCKOJIbKY TKAaHU TAKOTO KayeCTBa MOJIb3Y-
IOTCSA IOBBIIIEHHBIM cIpocoM. I'mapodobHaa oTmenaka mpemyc-
MATPUBAET IpHUIaHNe TeKCTUJLHBIM MaTepuajaM CIIOCOOHOCTU
He CMauYyMBaThCsS BOMOI IIPU COXPAHEHUMU BO3AYXO- (IIapo-) mpo-
HUIA€MOCTH, UYTO JOCTUTAETCA 3a cueT (POPMUPOBAHUA HA UX
TMOBEPXHOCTU HU3KOIHEPTETUYECKOTO ITOKPBITUS.

OcCcHOBHBIM TOKas3aTejaeM T'uAPo(oOHOCTH MaTepuajia SB-
JIsieTcsl KpaeBoil yroJ cMaunBaHUus (®), KOTOPBIH AOJKEH Ipe-
Beimath 90°C. B macTosdllee BpeMs IpegMeTOM OCOOOTO BHHU-
MaHUA WCCJIeIOBATEJIed ABJIAIOTCSA BBICOKOTUAPOGOOHBIE MaTe-
puansl — (yabrparuapodobubie - ©>120° u cynmepruapodobubie
0>150°. Ha mnpakTuKe CHUXKEHHUS IIOBEPXHOCTHON BSHEPruu
TKaHe# mo0WBAIOTCS 3a cueT 00PabOTKM UX CHeIUATbHBIMU
mpemapartamMu — ruapodgobusaTopamu, Hambosiee s(pdHeKTuB-
HBIMU U3 KOTOPBIX ABJISIOTCA (PTOPUPOBAHHBIE YIJIEBOLOPOILI.
OHU HaHOCATCS Ha BOJOKHUCTHIN MaTepuas M3 SMYJbCUU WU
mucnepcuu. OmHAKO B pesyJbTaTe IIOKPHITHE B3arpasHAETCSA
CJIeIOBLIMU KOJIMUECTBAMU SMYJIBIaTOPOB M 00JaJjaeT HeJOoCTa-
TOYHO! YCTOWYUBOCTBHIO K DKCILJIYaTAIlMOHHBIM BO3JEHCTBUAM.

YKa3aHHBIX HEJOCTATKOB MOMKHO u30eKaTh B cjyuae
dopMUpPOBaHUS MOKPBITUH He M3 dMYJbCUN WJIN AUCIEPCUii, a
13 PacTBOPOB.

Haa pmoctusxkeHus Iiequ (MOBBIIMIEHUS THUIAPOPOOHOCTU
TKaH") ObLIN KCIOJIL30BAHBI TeJIOMepHBIe pacTBopbl TAD u Tex-
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HOJIOTUS 00pabOTKY TKAHU B CBEPXKPUTUUYECKOM AUOKCHUE yIJie-
poga (CK-CO,) ¢ mpucyrcTBreM DacTBOPUMBIX (paknuii (rop-
nosmMepoB. KakK Tokasaiu WMCOBITAHUS, KCIOJIb30BaHUE OSTUX
CIIOCOOOB II03BOJISIET IIPUAATH TKAHAM YJIbTPArugpooOHOCTE U
BILIOTHYIO MPUOJIMBUTHCA K cyrnepruapodoonoctu (Puc. 2.).

Puc.2. Kanas 600b. Ha MOOUDUUUPOBAHHOI U HA HeMOOUPUUUPO-
B8AHHOIL MKAHU

ITpu 06paboTKe pPacTBOPOM YJIbLTPAAMCIIEPCHOTO IIOJIKTE-
Tpapropatuiena B CK-CO2 moaumspupHOii TKaHN Ha IOBEPX-
HOCTH BOJIOKOH (opMUpPyeTcs YJIbTPATOHKOE ITOKPHITHE, 00-
Jajaioliee HUBKOW DSHEPruei, Upe3BbIUAWHO YIIOPSALOUYEHHOM
CTPYKTYPOU ¥ BBICOKOM YCTOMYMBOCTHIO K BKCILIyaTAIlMOHHBIM
BO3IECTBUAM. Y UNTHIBAA, UTO IPOIIECC MOKET OCYIIEeCTBIATh-
cd 0 3aMKHYTOMY IIUKJIY, OH SBJISIETCS IIOJTHOCTHIO 6€30TXO[-
HBIM ¥ He 3arpA3HAeT OKPY’Kalomlyio cpeny. Mcmoab3oBaHue
(PTOPIIONIMMEPOB U OJIUTOMEPOB B IIpolieccax MoauduIupoBa-
HUSA BOJOKHUCTBIX MaTepPHAaJOB II03BOJIAET CO3AaTh TEXHOJIO-
TUM YJIYUYIIIeHHBIX TKaHel cO CIenuaJbHBIMU TOTPEeOUTETbCKU-
MU CBOMCTBAMU.

Ha pwuc.2 mpexcraBiensl (ororpadpuu MogudUIIMpPOBaH-
HOTO U HeoOpaboTaHHOTO 00pas3IloB TKAHU C KaIllJell BOABI, €CJIU
B TIEPBOM KallJIs HAUYMHAET BIUTHIBATHCA TOJBKO ueped 30 mMu-
HYT, TO B KOHTPOJBHOM 00pasiie IIPOoIlecC IPOUCXOAUT B TeUe-
HUEe CUUTAHHBIX CEKYH]I.
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15. ®TopnoJmMepsI B JIEKTPOIHEPTETUKE

TepmogmHaMuyecKre ¥ (pusdmuecKme CBOUCTBA pAfa He-
TOPIOUUX OUIJIEKTPUUECKUX (PTOPOPTaHUUYECKUX KUIKOCTel
HO3BOJIAIOT HCIIOJIB30BaTh WX B KadecTBe 3(PD(PeKTUBHBIX Iepe-
HOCUMKOB TeIlJla B DdHEPTEeTUYECKUX yCTaHOBKax. A Harmei
CTpaHbl, 9TO KpailiHe aKTyaJibHO, ¥ He TOJbKO IPU PeIleHUU
mpo0JjieM TPOM3BOJCTBA, Iiepefaum u cOepekeHUs DSHEPTUU.
MpI mOMHUM KPYIIHBIN IIOYKaAp Ha TpaHchopMaTopax B CETAX
Mocouepro B mae 2005 roga, OTKJIIOUUBIINHA TPETh CTOJIUIILL OT
aeKTposHepruu. KoMmieKkcHOe mpuMeHeHre (PTOPUPOBAHHBIX
KUIOKOCTEN 1 (TOPHOJMMEDPOB B KOHCTPYKIIUH 3JIEKTPOOOOPY-
IOBaHUS B3aMeH IIOKapOOIaCHBIX MaTepUaJioB IIOMOTYT Kap-
IVWHAJIBHO MOBBICUTEH 0€30ITaCHOCTh DHEPTETUUYECKUX CUCTEM.

W3BecTHA SKCILIyaTallMOHHAS HAJEKHOCTH OOMOTOUYHBIX
1 MOHTaKHBIX IIPOBOJOB 1 KabeJieil BO (PTOPOILIACTOBOM M30JIs-
UM, YIDIOTHEHUH M3 Pe3UHBI Ha OCHOBe (DTOPKAYUYKOB, (PTOP-
MMOJIMMEPHBIX aHTUKOPPO3UOHHBIX IMOKPBITHII 000PYIOBAHUA U
MEeTAJJIOKOHCTPYKIINI B MU3JENNIX BOEHHON TeXHUKMU. dPpdek-
TUBHO PACIPOCTPaHEHWE Ha T'PAKAAHCKYIO MPOAYKIINIO M30JIA-
IIUY TPOBOJIOB M OOMOTOK M3 (propomiacToB Mapok ®-4, d-4]1,
®-2M, P-4MB, (mmacTuHBI, JAaKOTKAHU, JIEHTBHI, TPYOKU U
T.11.) 00JIaAIONNX UPE3BLIUATHO BHICOKMMMU 3JIEKTPOUB0JIAIIU-
OHHBIMU CBOWICTBAMHU, TEILJIOCTOMKOCTHIO 1 MOPO30CTOMKOCTHIO,
XUMUYECKON CTONKOCTHIO. B 3arpAsHEHHBIX M arpecCUBHBIX
BHEIITHUX CpPefaX BMECTO CTEKJSHHBIX, (Dap(OpOBBIX U IIOJIHU-
MEPHBIX H30JATOPOB OTJINYHO (PYHKIIMOHUPYIOT (PTOPOILIACTO-
Bble, BBIJEP:KUBAIOIIME BBICOKOE HaIpsAKeHWe, o0Jamaroriue
TMOBBINIIEHHONM AYTOCTOMKOCTBHIO, HA HUX He 3aJep:KUBaeTCad U
He IPUJINUIAET IbLJIb U I'PA3b.

Mo:xHO 3aMeHUTh OIPOMHEBIE TUPJIAHALI N30aATOPOB JISII
KOMIIaKTHBIMY (hTOPOILJIACTOBBIMHU, I TEM CAMBIM 3HAUUTEIHHO
00JIeTYUTh KOHCTPYKIIUM OMOP ¥ O0JerdyuTh MOHTaK JIOII B
TPYAHOJOCTYIHBIX palioHaX.

Xomenocw 061 006ecmu nudceckazannoe 00 pavomnukoe M4C
u Inepecemuros! E3xeromqHo ot roJsionénHbIX sBJIeHuUl B Poccun
paspylIaoTcsa COTHU KUJIoMeTpoB Bo3ayiiubix JIOII. Ha Boc-
CTaHOBJIEHVE TPATATCA OTPOMHBIE pPecypchl. A mpobJyiema JIeTKO
pelraeTcsa IOKPBLITHEM IIPOBOLOB IIepen MX MOHTAXKOM TOHKOM
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dTopmosMMepHOH MJIEHKOI (HampuMmep, PaguoMOAUMUIIAPO-
BaHHBIMH Tejomepamu na-pa [H.II.Kupioxmua, r. YepHOrosos-
Ka), 4YTO B MacCOBOM HIPOM3BOJICTBE CTOWJIO ObI Komenku. Ilis
AHTUKOPPO3UOHHON, aHTHUAATEe3MOHHOM UM MIPOTUBOOOJEIeHU-
TeJILHOM 3aIlUThl 000PYyAOBaHUA pPaspaboTaHbl JJaKU HA OCHO-
B€ PACTBOPUMBIX (PTOPOILIACTOB. 3apeKOMeHI0BaJI cebsa dyeras
(rexcadTopun cepbl), 00JIaAIOINNII ITPEKPACHBIMHU 3JIEKTPHU-
YeCKOW NPOUYHOCTBHIO W IyroralieHueM AJA BBICOKOBOJBTHBIX
BBIKJIIOUaTeseii. KEro mnpuMeHeHWEe MOMKHO PACIPOCTPAHUTH
3HaunTeJbHO Iupe. OO0 9TOM TOBOpPAT y4YEHbIe, HO OM3HEC U
KOHCTPYKTOPBI, K COMKAJICHUIO, HE CJBIIIAT!

B KauecTBe yIJIOTHEHHS KOPIIYCOB 1 KabeJIbHBIX BBOJOB
9JIeKTPOOOOPYAOBAHUA IIPEKPACHO MPOABIAIOT ce0s Pe3UHbI,
TepMeTUKM U KJed Ha OCHOBe (PTOPKAYUYYKOB, OTJIHUAIOIIE-
cs BBICOKOI XMMHUUYECKOH CTONKOCTBIO, M3BHOCOCTOMKOCTHIO, aT-
MOC(EPOCTONKOCTHIO, TEPMO- U MOPO30CTOMKOCThIO. B y3max
TPEHUSA 9JIEKTPUUYECKUX MAaIlIUuH 5(PPeKTUBHBI CKOJb3KUE IIOJ-
IMMATTHUKY 13 ()TOPOILIACTOBLIX KOMIIOBUTOB, 9Heprocbeperaro-
Iue cMasKu Ha 0ase GTOPUPOBAHHBIX MT00ABOK.

KowMm1iekcHoe MCIIOIb30BaHME (PTOPIIOJIMMEDPOB ITO3BOJIAET
YBEJIUYUTL BPeMs MEKPEMOHTHOTO IIpo0era CHUJIOBOTO 3JEKTPO-
obopymoBaHua 6osiee 30 JjieT, obecIeUnTh SKOJOTMUYECKYI0 6e30-
IIaCHOCTh 00'bEKTOB U BBICOKYIO HAAEIKHOCTD DJIEKTPOCHAOKEHMA.

16. ®TopmoIuMepsI B CTPOUTEIHCTBE
B coBpemMeHHBIX YCJIOBUAX BO3pacTaeT IIOTPEOHOCTH B
HOBBIX BBICOKOI((EeKTUBHBIX MaTepuajax OJsd CTPOUTEJb-
HOW mHAyCTPUHU. B pALy TaKux MaTepuayioB (TOpPIIOIMMEPaAM
(®II) orBOAMTCA OmHA M3 BeAyIIUX poJier. MoOKHO TpPUBECTHU
pAI TPUMEPOB COBPEMEHHOTO IPUMEHEHUSA (HTOPOIOJIMMEPOB
B cTpouTeabcTBe. ApxureKktypHas ¢pupma PTW mobenmia Ha
MEeKIYHAPOAHOM IM3allHEPCKOM KOHKYpCe: ee TPOeKT KHu-
raiickoro Hammomasbuoro maasareabHoro meHtpa (Nationale
Swimming Centre) gaa Omumnuanel 2008 roma ObLI IIPpU3HAH
caMbIM JydImuM. KuTalickuii IpoeKT HasbIBaHHBIN “BoxaHoit
Ky0” (“Watercube”) — sro 70 ThicAY KBagpaTHLIX METPOB 1 17
TBICAY CUAAYNX MeCT A 3puresieii. OH IPUHAT JeTHUE OJIUM-

nuiickue urpsbl B Ilekune B 2008 roxy (cm. puc.l.).
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Puc. 1. BuewHuUil 8ud Komnaerxca 800HbLx 8udos cnopma «Bo-
0anoit kyb6», Ilekxun (KHP)

Buemnrauit Buj 37aHUs, HAllOMHUHaeT Ky0 CTEHBI KOTOPO-
'O TOKPBITHI “KOXKel” m3 IPO3PauHbIX ITy3bIDHKOB U KasKeTcsd,
YTO 9TO U €CThb BOAAHON Ky0. ITOT 3hPeKT AOCTUTAETCS 3a
cueT mcmoab3oBaHusa marepuana ETFE - comomumepa ¢rTopo-
miaact-40 B poccuiickoil Kiaaccupuraiiuu. MaTepuasa sIBIAETCA
9(P(PeKTUBHLIM 1 OTHOCUTEJHbHO HEJOPOTMM IJIs OOOJIOUKHU Ta-
KOro OI'POMHOT0 coopy:keuus. OmMHOBpEeMeHHO CTPYKTypa Ha
ocuoBe ETFE cooTBeTcTByeT ceiicMuueckuM ycaoBuaM Kuras.
Kark yrBepsxmaror cmemmanuctel, “Watercube” 6ymer umers
BO3elicTBHUe Ha BCIo apxuTeKTypy XXI Beka.

B Basapckoii crosuiie, B . Miouxere B 2005 rogy ObLa
IOCTPOEH OJHOT'O M3 CaAMbIX COBPEMEHHEBIX cTagnoHoB — Allianz
Arena. ExBa in Kakoe-TO Apyroe 3faHue TaK BIIeUATJSAET II0-
ceTureseli cBoeii apxuTekTypou. CIOKOIIHOe HeHTpaJbHOe
3IaHMe OHEeM IIpeBpalllaeTcsd B CHUAIOINYIO apeHy HOUYbIo. I@-
deKTHOE CBeueHUMEe AOCTUTAETCS OJarogapsa IIPOCBEUMBAIOIIEH-
ca 000JI0UKe M3 POMOOBUAHBLIX AUYeeK BBLIMOJHEHHBLIX N3 IIJIEH-
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ku ETFE. IlnactTukoBas 000JI0UKa CIOCOOHA TIPOTUBOCTOSATD
caMbIM CYPOBBIM aTMOC(hEepHBIM YCJIOBUSM, OHA Heropioua u
npomyckaeT 1o 90% cBera. Be3d coMHEHUA, IO CTPOUTEIbHBIM
1 TexHHmYecKuM mokasarenam ~Allianz Arena” — sro yabTpa-
COBPEMEHHOE CTPOEHUE BBICIIIETO YPOBHS U B TOYKE BPEMSA BTO
MarHUT AJA nyoamKu (cMm. puc. 2.).

C npumenenuem Mmatepuasa ETFE moryr cosmaBaTbcs:
UTPOBBIE IEHTPBI, KOH(MEPEeHI] 3a/bl, MeCTa JJd IapKOBKU aB-
TOMOOMJIEH, TOPTOBBIE U IIPECC IIeHTPHI. IIOKPHITUA BBITIOJIHEH-
HbIe U3 MPOUYHBIX (DTOPOILIACTOBBLIX ILJIEHOK C IPUMEHEeHUEeM
IUCHEPCUOHHBIX KPACOK U IIOJCBETKH CIIOCOOHBI YKPAaCHUTH
MHOTHE COOPY KeHMUS.

Puc. 2. BHewnuil 6ud cmaduona Allianz Arena, Mwonxen
(T'epmanus)

IInénounblie MOKPBITUA U3 (roporiacta ¢ 1970-x romos
CTaau MPUMEHATHCA JJIS CTAAUOHOB, PA3JIUYHBIX MMaBUJILOHOB,
NCKYCCTBEHHBIX KATKOB, adpPOIIOPTOB, BBITECHSS TPALUIIOH-
Hble OJaromaps cBoeil BLIOOPOUHOII CBETOIPOHUIIAEMOCTH, He-
roprYecTH, aTUAATe3NOHHOCTH U NOJTOBEUHOCTH.

B crpoutenscTBe (ropomimacT-4 M KOMIO3UTHI Ha €ro
OCHOBE IIPUMEHSIOTCS B KAUeCTBe IOAIINIIHNKOB B IIOJBMIK-
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HBIX OIIOPaxX MOCTOB, He(dTe- W Ta30lIPOBOJOB, APYTUX IJIWH-
HOMEPHBIX COOPYKEHUAX, Ha BepdAX - B KauecTBe Cala30K
UL COyCKa CyJOB HAa BONY, B IIAPHUPHBIX KOHCTPYKIUAX. B
KOHCTPYKIIUSX MOCTOB ¥ OIIOP TPYOOIIPOBOMOB IOAITUITHUKN
CKOJIb)KeHusa u3 ®-4 ¢ HAIOJHUTEJNAMU HaAEKHO paboTaioT
MHOTHTEe TOfbl U He TPeOYyIoT HU 3aMeHbI, HU 3aTpaT Ha o6cJy-
JKMBaHME. JTOT OIBIT IIEPEJOBBIE CTPOUTEJNHHBIE IIPOEKTHBIE
OpraHM3aIluy IIePeHecJ Ha CeiCMUUYeCKH YCTOMUYMBLIE 3MaHUS
U COOPYKEHUA, B YACTHOCTU Ha CTPOUTEJIHCTBE OJMMIIUHACKUX
00bexToB B Coum.

IIpuMmeHeHUE (PTOPOIIIACTOBBIX IJIACTUH OIPABAAHO IIOJ
yKJIagblBaeMble OalKU IIePeKPBITHH, B GyHIAMEHTHBIX y3JaX,
rae IpeAIojaramTcs CBOOOAHBIe IepeMerrneHnud. I[asa ceiicmo-
CTOMKOCTU BBICOTHBIX COOPY:KeHU# (3maHUil, MOPCKHUX ILjaT-
¢dopM) HCHONB3YIOTCA MAaCCHUBHBIE IIIAPOBBLIE OIOPBI, MEXKIY
9JIeMeHTaMU KOTOPBIX HEeOOXOAWMBI ITPOKJAAKMU, obecrieuumBa-
IOII[MIe XOpOoIllee CKOJbKeHUEe M IPeAOTBpAaIllaioliie CXBaThIBa-
HIUe HOABMKHBIX METAJINUYECKUX SJIEMEHTOB. OTH IIPOKJIATKU
IeJaloTCsA W3 TKaHel, BKJIIYAMINX HTOJUUMUIHBIE U (PTOD-
MoJIUMepPHbIe BOJIOKHA, 00paboTaHHBIE COOTBETCTBYIOIIUM IIO-
JIUMEPHBIM HamoJHurtejaeMmM. Takoe couerTaHue obOecrieynBaeT
BBIIIOJIHEHNE TPUOOTEXHUUYECKUX TPEOOBAHUII IPU OTPOMHBIX
MeXaHUYEeCKUX HarpysKax

IIpumeHeHUMe (GTOPOIIACTOBLIX YILJIOTHUTENBHBIX MaTe-
pUaJIOB B COEAMHUTEJILHBIX Y3JIaX CAHTEXHUYECKUX YCTPOMUCTB
UCIIOJIb3YeTCsS C JaBHUX BpeMeH, U ObLIN PEeKOMEHOBAHBI eIlé
B COBETCKOe BpeMs oTpacieBbiMu HopMamu BCH 279-71.

®dropomacT-2M 3aHMMaeT BTOPOEe MeECTO II0 OO0BbEMaM
HCHOJIb30BAaHUA B CcTpouTeabcTBe mociae P-4. OH oTiamuaercs
MIPOYHOCTHIO, KECTKOCTHIO, CTOMKOCThIO K MCTHUPAHUIO, pPaaua-
nuu 1 atMochepHBIM Bo3aeiicTBuAM. KpoMe TOro oH He MOABED-
JKeH xJamoTeKkyduectu. I[I[puMeHeHMe ero B KauecTBe IPOTEKTOP-
HBIX IOKDPBITUMH, IJIEHOK, JAMWHATOB AJA 3aIUTHI KOHCTPYK-
Ui MO3BOJIAET YBEJIUUUTDL PECypC SKCIIyaTalluyd U3AeIuil 10
30 Jser O6e3 m3aMeHeHUsS CBOMCTB. OTIMUYUTENIbHAA OCOOEHHOCTD
MaTepuajia - IPU HarpeBaHUU PaCTBOPATHCA B HEKOTOPBIX OP-
TaHWYECKUX PACTBOPUTEJAX, UTO IIO3BOJISAET MIPUMEHATH €ro B
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JIAKOKPACOYHBIX MOKPHITUAX. Biiarogapsa ToMmy, 4TO HOKPBITHUA
u3 ®-2M He IPUTATUBAIOT ObLIb, UX IPUMEHEHUEe IPeIouTH-
TeJIBbHO BO BHEIIIHEH OTAeJKe 3JaHWi, B OKOHHBIX pPaMaX BbI-
COTHBIX 3JTAHUMA.

IlepcrieKTUBHO TIPUMEHEHHE COIIOJUMEPOB TeTpadTo-
patunena (P-40, ®-42 u apyrux) B KadyecTBe HAPYKHBIX U
BHYTPEHHUX OTAEJOUHBIX MAaTEPUAJIOB 3TAHUN U COOPYKEHUIA.
OHU HEBOCIIPUUMYUBLI K 3arps3HEHUSIM, JIETKO MOIOTCS BOAOM
U He BBIIBETAIOT cO BpeMeHeM. [IIEHKY U maHeJN MOJb3YIOTCA
B Pa3BUTHIX CTpaHax GOJIBIIIUM CIIPOCOM B I'PaKIaHCKOM CTPO-
UTEJIbCTBE, OCOOEHHO IJIA YAaCTHBIX JOMOB, TaK KaK AJUTEJb-
HOe BpeMs He TpeOyIOT PEeMOHTAa M COXPAHSIIOT CBEKUH ITBET
OKPACKH! U IIPUBJIEKATEJIbHBIA BU/I.

Benyrcs paboThl IO 3aMeHe CTeKJa B KOJJIEKTOpax COJI-
HeUHBIX OaTapeil Ha JIETKue HeObIOIHecs MJIEHKU u3 GTOPIO-
auMepoB. III6HKM M3 HUX ITO3BOJISIOT HA MOPSA0K YBEJIUUYUTH
IOJITOBEUHOCTh JAHHBIX coopy:KeHu#. IlapHUKM u3 ILJIEHKH
@®-40 moryT aKcmIyaTupoBaThcs O0osee 15 mer. Meramansupo-
BaHHBIE AJIOMUHHEM W cepedpoM IIJIEHKU U3 (PTOPIOIUMEDPOB
HCIIOJIB3YIOTCS B IapaboINUYeCKUX COJTHEUHBIX 3epKaJiaX.

DroproIUMEpPHBIE TOKPBITAA WMEIOT IIPEUMYIIECTBO IPHU
oTHeKe HeO0CKPEOOB, AaHTUKOPPOSUOHHOM 3alllTe MOCTOB, TaK
KaK UMEIOT He TOJBKO UAEATHHYIO 3aIIIUTY OT aTMOC(HEPHOTO BO3-
IeNCTBUSA, HO W MOCTOSHHO COXPAHSIOT IPUBJIEKATEJIbLHBIA BHT
06e3 MOMOJHUTENBHBIX 3aTpaT Ha 00CIy:KuBaHUe (MBITHE U IIP.).

A monroBpeMeHHOU 3aluThl OeToHa pa3paboTaHbI BbI-
COKO3JacTUUYHbIe PTOPKAYUYKU - IJIADTOP, KoTOPHIE IIPEIOT-
BpPaATAT IIPOHUKHOBEHWE K TAKUM KOHCTPYKIIMSAM AUOKCHUIA
aszoTa - IJIaBHOTO Bpara Kejie300€eTOHHBIX U3IEJIUH.

IIpuMeHeHME TPAAUIIMOHHBIX (PTOPIIOJNMEPOB B CTPOU-
TEeJIBCTBE CAEP/KMBAETCA UX CTOMMOCTBIO, OTJHAKO IPEeKpPacHbIe
9KCIJIyaTAIlMOHHBIE XAapPaKTePUCTUKU U [OJIUTEJIbHBIH CPOK
Cay:KObI 00ecIIeunMBaOT WHTErPaJbHYI0 SKOHOMHYECKYIO Iie-
JIecoOOPasHOCTh WCIIOJB30BaHUA (DTOPIOJIUMEDPOB. OKOHOMU-
YeCKM OIIPAaBAAHO IPUMEHEHWE KPOBEJbHBIX MAaTEPUATOB U3
dropromMepoB, TaKue KPHIIN He TPeOYIOT OUNCTKY OT CHera,
YTO AJISA HAIIEro KJIUMaTa 0COOEHHO aKTyaJbHO.
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Mo:KHO HOpUBECTH MHOTOYMCJIEHHBIe HpuMepbl sdhdex-
TUBHOTO TMPUMEHEHUA (PTOPIIOJIUMEDPOB B CTPOUTENLHON HHIY-
CTPUM, IPKO JeMOHCTPUPYIOIIVe BO3MOYKHOCTH U 06JIaCTH IPU-
MeHeHHuA (proproaumMepoB (cM. mpuiaokenue 4.9).

17. ®dropmosmmepsl B He(DTETA30BOM OTPACTH

IIpu paspaboTKe M BKCIIyaTanuu He(TAHBIX, Ia30BBIX
MECTOPOKICHUH, TPAHCIOPTHUPOBKU U TMEepepaboTKH MPOAVK-
TOB 3aYacTyl0 BO3HUKAIOT TeXHUYECKWe CJIOKHOCTH, Hapy-
marInue pabdoTy CKBaYKUH, IPOMBICJIOBOTO O0OPYAOBAaHUA U
TPAHCHOPTHBIX cucTeM. Ilopoii 9TO MIPUBOAUT K B3PHIBAM, BO3-
TOPaHUSAM, BBEIOPOCAM YTJIEBOJOPOJHOTO CHIPHSA, U HAHOCUT 3HA-
YUTEJbHBIN 9KOHOMUYECKUI 1 SKOJIOTUUYECKUIl yIepd 1 YacTo
COIIPOBOKA€TCA UeJIOBEeUEeCKUMU KePTBaMMU.

B mpoayKTax CKBasKWH CONEPIKUTCA CEPOBOIOPOI, yTJe-
KHCJIBIN Tras, yIrJaeBOJOPOAHBIA M BOAHBIA KOHIEHCATHI, BBHI3HI-
BAIOI[ie KOPPO3MOHHOE pa3pylleHue IIPOMBICJIOBOTO 060pyHo-
BaHus. Vcmoab3yeMble XUMUUECKNEe MEeTOIbI 3alIUThI He JAat0T
001IIero M JJINTEJIbHOTO ITOJIOKUTEIbHOTO a(hdeKTa, a JUIIH Ha
BpeMs IIPUOCTAHABINBAIOT KOPPO3UIO.

Hns pemrenus mpobjeMbl HEOOXOAMMO CO3maHUE 000pPY-
IOBaHMUSA B KOPPO3SMOHHOCTOMKOM WCIIOJTHEHUM, dTO Kacaercs
KaK MArvcTPaJbHBIX U IIPOMBICJIOBLIX He()Te- U Tra30mpPOBOIOB,
TaK U TEeXHOJOTMUECKUX amllapaToB [AJs HePBUUYHOH ITOATO-
TOBKH U IIepepaboTKu He()TH U rasa, CKBaKMHHOTO 000py/I0Ba-
HUS, PasJUYHBIX BUJOB HACOCOB U 3aMOPHOI apMaTypbl. BTo-
pasa mpobjieMa - OTJIOMKEHUSA B HPu3ab0NHOM 30HE CKBAYKUHBI,
B Ju(dTaxX CKBa)KUH, IJei(pax # Ha CTeHKaX 000pyIOoBaHUS
(TperMyIliecTBEHHO KapOOHATOB U CYJIb(MATOB KaJIbIlUd), a TaK-
JKe OTJIOKeHUA napadmHO0OPa3HbIX YTJIEBOJOPOIOB B IIPOITECCE
TPAHCHOPTUPOBKU HedTU II0 TPYOOIIPOBOAAM.

dropmosuMepsl CIIOCOOHBI ITOMOYL PEIeHUI0 OTMeYeH-
HBIX TeXHHYECKHUX mIpodiseM. BamkHoil 0COGEHHOCTBIO (DTOPIIO-
JIUMEPOB B He(TerasoBOM KOMILIEKCE ABJAETCSA TO, YTO OHU
MOTYT WCIIOJIb30BAThCSI B PA3HOOOPABHBIX YCJIOBUAX DKCILIY-
aTaliy U BBITOJHATH HIPU 9TOM MHOTOUWCJIEHHBIEe (DYHKITHN:
OHM MOTYT 00ECIIeUUTH 3AIUTY OT KOPPOBUHU OT COJIEBHIX U IIa-
padUHOBBIX OTJIOMKEHUIH.
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Biaromaps BBICOKMM aHTHUAATe3MOHHBIM U TPUOOJIOTHYE-
CKHUM cBoiicTBaM (ropormiacT-4 U ero KOMIIO3UIIUY OKa3aJnCh
He3aMeHUMbBIMIU B KauecTBe MOAIIUITHUKOB B IIOJBUIKHBIX OIIO-
pax, HedTe- ra30IPOBOJOB U MOCTOB, APYTUX AJIUHHOMEPHBIX
coopyskeHnax. OHuM Hamé:KHO paboTaroT MHOrWe I'OAbI U He
TpeOYIOT 3aMeHBbI M 3aTpaT Ha obcay:kuBanue. IIpuMmeHeHuUe
(GTOPOILIACTOBBIX IIPOKJIAAOK IIPOCTO HEOOXOAMMO B CeiicMo-
CTOHKOM CTPOUTENHCTBE PABIUUHBIX JIMHHOMEPHBIX COOPYKe-
Huil (Tpy6GOIPOBOAbI), Ha OMOPHBIX KOHCTPYKIMSAX, B (yHIA-
MEHTHBIX y3JlaX, I'le MHpenIojiaraloTcsi CBOOOAHBIE IIepeMelre-
HUA U T.TI.

dropommactel @-4M u P-2M sapexkoMeHmoBanu ceds,
KaK Jydlllre MaTepHuaJibl AJA 3al[UThl 000PYAOBAHUSA U TPY-
601rpoBOLOB. B HedTemepepaboTKe HCIIOJIb30BAHIE €MKOCTEMH,
KOJIOHH, TeIIJIOOOMEeHHUKOB U APYTUX alllapaToB ¢ UCIIOJIb30Ba-
HUEeM IOKPBITUN 13 comoaumepoB TPO BbICOK03(hGEKTUBHO U
9KOHOMUWUYECKHU OIpaBiaHo. B pesysbrare o00pymsoBaHme u TPy-
6OIIPOBOABI MIPUOOGPETAIOT IIeHHbIE CBOIiCTBA 0€3 CYIIeCTBeHHO-
ro M3MEeHEeHUsI KOHCTPYKIIUN.

HoBbiMu HamIpaBJIeHUAMU TOBBIMIEHUS KOPPO3IUOHHOI
CTOMKOCTU MPOMBICJIOBBLIX TPYOOIIPOBOIOB, eMKOCTHOM ammapa-
TYPbI ABJIAIOTCS:

— BHeJ[peHUte TeXHOJOTUU IPAMOTO (PTOPUPOBAHUA CYIIle-
CTBYIOIIINX, & TaK:Ke BHOBb MOHTHUPYEMbLIX IIOJUMEPHBIX II0-
KPBITUII MeTaJljla C IIeJIbI0 3HAUNTEJIbHOT0 YJAYYIINeHus UX 3a-
IMUTHBIX W aHTUIPUJIAIAION[NX CBOMCTB;

- OpUMeHeHUe JErKuX U IIPOUYHBIX HEeMEeTAJINUYECKUX
MaTepuajioB, B YaCTHOCTH (PTOPCTEKJO- U (PTOPYIJIEIIacTu-
KOB (cM. cT.7 mAHHOU TJIaBBI). OJIS M3TOTOBJIEHUSA EMKOCTHOT'O
000pyZoBaHUA U TPYOOIPOBOAOB, a TaKsyKe M3AEIUM CIO0MKHBIX
dopMm. Bo3M0O:KHO uU3TOTOBJIEHNE CPAaBHUTEJNLHO HEIOPOTUX
Tpy6 u3 (PTOPHOJMMEPOB CHEIUAJIBHO AJIA HedTerasoBOil OT-
pacau, couyeTamNIIUX MPOYHOCTHL M JIETKOCTHL C TMOBBIIIIEHHON
KOPPO3MOHHOM CTOMKOCTBIO M OTCYTCTBHEM HAJUIIaHUSA. ITa
TeMa OCTAETCs HepeaJn30BAHHOW TOJIBKO JIUINh W3-3a OTCYT-
CTBUSA JOCTOMHOTO MHBECTOPA.
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ITosesno npumeHeHMe PTOPUIHBIX CMA30YHBIX U T€PMETH-
3UPYIONNX MaTepPUaIOB, 00ECIIeUNBAOIINX ITPOTUBOKOPPO3UOH-
HYIO 3all[UTy 3JIEMEHTOB KOHCTPYKIUH (pe3bOOBbIe COeNMHEHUS
TpyO, 3aTBOPHI 3aIIOPHOW apMaTyphl M T.X.), & TaKkyKe 3HAUYU-
TeJbHO CHUKAIINe KO3(PUIIMEeHT TPeHUs B MeXaHnu3MaxX.

Jns1 3aTUTHI Ta30X0/I0B, BEHTMJIATOPOB, BBITSKHBIX IITKA-
¢oB, EMKOCTeIl, 1 APYTrOoro 000pYyAOBaHUs PabOTAIOIIETO B arpec-
CUBHOU OKpYKaloIllell cpefie, a TaKKe, B KaueCcTBe BbICOKOKaue-
CTBEHHBIX DJIEKTPOUBOJIAIMOHHBIX, aHTUAATE3UOHHBIX U TEPMO-
CTONKUX MOKPBITHI, PabOTAMINNX B JEMKUX PEKUMAaX, IPUMe-
HAIOTCA IMOKPBITUSA U3 (DTOPOILIACTOBBIX JIAKOB WJIN IIOPOIITKOBBIX
MaTepuasoB, HAHOCUMBIX MEeTOJJOM HAaIIbLIEHUS B 3JIeKTPOCTATU-
yeckoM nojie. PTopnoauMepHBIe IOKPHITUSA TO3BOJIAIOT CHUSUTh
TPYAOEMKOCTh PEMOHTA, YMEHBIIUTL SKCIIyaTallMOHHBLIE 3a-
TpaTtbl. CoBpeMeHHaA TeXHOJIOTUsS (POPMUPOBAHUS IIOJTUMEPHBIX
TIOKPBITUY yIIPOCTUJIACH, YTO IIO3BOJISET BBIMOJHATH MX KaK Ha
3aBO/IaX-UBTOTOBUTENISAX O0ODPYAOBAHUA, TAK M HA PEMOHTHBIX
IPeATIPUATUAX He(Teraso o0bIBAIOIINX 00beITMHEHUT.

18. /I1a poccuiicKOil HUBBI
CenbcKoe x03siicTBO Poccru nMeeT OrpOMHBIN ITOTEHITHA
U, KaK Jmobas OTpaciib, MOYKET Pas3BUBAThCS 00jee OLICTPHIMU
TeMIaMU, UCIIOJb3Ys HOBbIEe TEXHOJIOTHH, BEICOKOd(h(heKTUBHbBIE
MaTepuaJIbl U 3HeprocOeperaoliye IpoIecchl. 3nech PTOPIOIN-
MepBbI MOT'YT JaTh IIPOCThIE M 9KOHOMUUHBIE pemtenud. Tak, map-
HUKU n3 IEHKU @-40 MOryT sKCILTyaTupoBaThcs 0osee 15 jer.
Ternnuiibl, U3rOTOBJIEHHLIE 13 IJIEHKN @-40 c ceJleKTUBHOII CcBe-
TOIIPOHUILAEMOCTHIO0, KOHCTPYKTUBHO IIPEYCMAaTPUBAIOT IIIPKY-
JIANUIO TEIIOHOCUTENA. VI30BITOK Tella B TaKO KOHCTPYKIIUU
B KapKOe BpeMs OTBOJUTCS B CHEI[MANBLHBIN aKKyMyJIsaTOp, a B

XOJIOZHOE BpeMs BO3BpAIllaeTcsa AJs 00oTrpeBa.
B :XuBOTHOBOJCTBE BechbMa aKTyajJbHa 3ajadya 3alllu-
Thl KOHCTPYKIMHA U OOOPYAOBAHUA OT KOPPOBUMU, MCIOJBH3YA
IPUEMBI, O KOTOPBIX MBI IOBOpmJin paHee. VIHTepeceH ONBIT
MIPpUMEHEeHUS MEeTO/0B 3allUThl (PTOPIIOJIMMEePaMU B MHUIIEBOH
IIPOMBIIIJIEHHOCTH, AJIA eMKOCTel U (DMJIBTPOB IIpU IIepepadoT-
Ke MOJIOKA, a TaKiKe IIPU IIPOM3BOJICTBE MUBA, BUHA U APYTUX
mpoayKToB. OHM MOTYT OBITh MCHOJB30BAaHBI U B IIpOIleccax
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XpaHeHUs U IepepabOTKU IIPOAYKIIMHU CEeJIbLCKOT'O0 XO3AMCTBA.
TexHOIOTUS TpPaBJEHUA CEeMSAH IIepel ITOCEeBOM TaK:Ke MOKeT
mpeaycMaTpUBaTh UCIIOJIb30BaHUe (TOPIOJUMEPOB U AJS 3a-
IUTHI 000PYIOBaHUS, W AJIA KMCIOJH30BaHUSA OMOJIOTUYECKON
nHepTHOCTU PII.

IToxa ke OHHM HCIOJB3YIOTCS KpaiiHe orpanuuenuo. K co-
JKaJIeH!WI0, aKTUBHOTO MHPOABMKeHHs (ropmoaumepos Harrmo-
HaJILHBIM CeJIbCKOXO03SMCTBEHHBIM IIPOEKTOM BO Bce 00JIaCTU 9TOI
OUeHb BaKHOU! MJIsI CTPAHBI OTPaciau He IIpPeqycMaTPUBaeTCA.

19. ®ropmosmMepsl B CIIOpTe

darTopaMu, OIPEAeJAIINMUA IpUMeHeHne (DTOPIIOJIU-
MepOB B CIIOPTE, B IIE€PBYIO OUepe/b, ABISIOTCA HUSKUN KOd(-
dunreHT TpeHUA U Xopoiue runpodobubie cBoiicTBa. CKOIb3-
AIe MMOBEPXHOCTH TEXHUYECKUX UBIeJull, U3TOTOBJIEHHBIE
u3 GropnosuMepoB (JIbLKHU, II0J03bs CaHel) MOTyT 00eCIIeuuTh
XO0poIliee CKOJIbIKEeHNe, a YIbTPaAUCIIepPCHble TOPOIITKYA U PTOP-
napadUHBI MOTYT UCIIOJIb30BATHCA B KAUECTBE CMa30K, KaK IJIsS
JBI)K, TaK U CKOJB3SAIUX ITOBEPXHOCTEH CIOPTUBHBIX CYAOB
(momxu, cKkyTepa), GTOPIOIUMEDPHI MOTYT OBITH MCIIOJIB30BAHBI
U A OPUAAHUS CBePXruApodOOHOCTH TKAHAM, HCIOJIb3ye-
MBIM JIJI KOCTIOMOB ILJIOBIIOB, OET'YHOB, JILI:KHUKOB.

IIpakTuKa OTeUeCTBEHHOTO MPUMEHEeHUA (TOPIIOJIUMEPOB
B criopTe Hauasach B KupoBo-Yerenke yCuaInaMu 9HTY3UACTOB.
IIpousBoACTBO (PTOPIIOJIMMEDPOB COMIPOBOKIATIOCH OOpPA3OBAHU-
eM MOGOYHBIX ITOPOIIKOBBIX MPOAYKTOB, MMEHOBABIIIUECS Cpe-
IV TIPOM3BOJCTBEHHUKOB (ropmapadunamu. OHM CUUTAIUCH
OpaKoM, IOCKOJbKY He BIKCHIBAJINUCHL B AEHCTBYIOIIUE TeX-
HUYecKue ycJoBUsA. MeCTHBIE JBIKHUKU CTAJIU HCIIOJIb30BATH
TIOPOIITKY B KauecTBe CMa3KM JbIXK. A 3aBOJACKUe pas3spaboTKU
JBIXKHBIX TeP(TOPUPOBAHHBIX HOPOIIKOB Hauajamch B 1980-x
rogax. IlepBoHauaabHO OBLIN ONMPOOOBAHBI (DTOPOPTAaHUUECKUE
MPOAYKTHI, paspaboTaHHbIE IJIA MOKPBITAA JHUIIA JOLOK U KO-
pabieii. 3aTeM HavaJIuWCh MOUCKHU CIIEIMAJbHBIX (DTOPUPOBAH-
HBIX TOPOMKOB s JblK. Komnanua OAO «Tamollonmumep» B
2007 roxy mpucTymmJja K MAacCOBOMY BBIIYCKY (hTOPYIJIepO/I-
HBIX cMas3oK (Puc.1l). C xuMuuecKoii TOUKU 3PEHUS - dTO mep-
(ropaniKaHBl HOPMAJBHOIO CTpoeHus, ¢ Gopmymaon CnF,n+2,
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oTHocuMble K (roprnapaduuam. Ilo pAxy CBOHCTB OHU CXOXKH
¢ IIT®3, B wacTtHOCTH, TUAPO(POOHBEI M AHTHUAATE3UOHHEI, T.€.
OTTAJIKUBAIOT U BJIATY, U I'PsAdb. CKOJbIKEHNE JILIXKK, KaK IIpa-
BUJIO, BCerja IIPOMCXOAUT II0 TOHKOM BOJHOU IJIEHKE Ha IIO-
BEPXHOCTU CHEra, IO3TOMY Ilep(TopasiKaHbl, HAaHECEHHbIEe Ha
CKOJIB3AIIYI0 TOBEPXHOCTh JIBIXKV, 3HAUUTEJIHbHO CHUKAIOT KO-
s puneHT TpeHUA. Beimyckaerca Habop (QToprmapadmHOB C
PasHO! MOJIEKYJISAPHOH MacCoil OJUIOMepoB, a IIOTOMY obJia-
MaIOIMMU PAa3HBIMU CBOMCTBAMHU, 00ECIEUMBAIOIINMU UX IIPU-
MeHEeHVe ITPU Pa3HBIX IOTOAHBIX YCJIOBUAX.

®dropnapaduHbI U YIb-
TpaAuCIepPCHBIE IIOPOIIIKY
IIT®O moryrT mpUMEHSIThCA
KaK YCKOPUTEJIN IJIA TOPHBIX
JBIXK, B BTOM CJIyuyae WX 3a-
Jadya 00eCIIeUUTh OBICTPBIN
Habop ckopoctu. IlpuHIU-
MTUAJBHO 9TU K€ MaTepUuasbl
MOT'YT WCIIOJIb30BATHCA U IJIA

HaHECeHUsA rugpo@OGHBIX
Puc. 1. ®mopnonumeprvie aviyc- ~TOKPBITHHM Ha CKOJb3ALINE
HbLe CMAZKL IIOBEPXHOCTH JIOLOK, obecie-

yuBasg MeHbIIIee TUAPOCOIIPO-
TUBJIeHUE CYAHY. JJIsd 3TUX Iiesieil 0COOEHHO IT0Je3HBIMU MOTYT
OBITH TEJIOMEPHBIE pacTBOPELI TAI.

Huskasa mexarnnuyeckasa msHococTONKOCTh IITDI mckirio-
YyaeT BO3MOKHOCTL M3TOTOBJIECHNE M3 HEro JILIXK UJIU II0J03LEB,
OJTHAKO B 9TOM OTHOIIIEHUY MOSABJISAETCS IIePCIeKTUBA, II0CKOIb-
Ky, KaK OTMeUYajJoCh BBIIIe, paguallMoOHHaA MOAU(DUKAIAI
IIT®D yBenuuuBaeT ero M3HOCOCTONKOCTL B CTO Pa3 a 9TO yiKe
npuemJjaeMoe 3HaueHue. ViMeeTcsa W APYroM HOAXOHN M3MEHUTH
CBOMCTBA CKOJIL3AIMIEH IMOJUMEPHOU ITOBEPXHOCTH, COCTOAIIUNI
B MOAU(MPUKAIINY IIOBEPXHOCTH YTJIEBOAOPOIHBIX UB3NEIUN MIPs-
MBIM (DTOPUPOBAHUEM, 9TO BOIIPOC OOCYIKIAJICSA BBIIIIE.

WuTepecHBIMU IIPENCTABJISIOTCS PACCMOTPEHHBIE BBIIIIE
MeTOIbl 00Pab0TKM TKAHBIX U JIUTHIX MAaTEepPHAaJIOB IJIA IPUIA-
YU UM CBEPXTHUIPOPOOHBIX CBOMCTB, UTO MOYKET OBITH HCIIOJIb-
30BaHO B BOJHBIX BHUIAX CIOPTA.
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CropocTHOM Oer Ha KOHbKAaX - OAUH 3PEJUINHBIX 3UMHUX
BUJIOB CIIOPTA, B KOTOPOM PETUCTPUPYIOTCS MUPOBBIE PEKOPIBI.
MupoBoii peKops oTpakaeT He TOJbKO (PU3UUECKYIO, TeXHUUE-
CKyIO (B CIIOPTHUBHOM IJIaHE) U IICUXOJIOTUYECKYIO IOJATOTOBKY
CIIOPTCMEHAa, ero TajJaHT, HO XM HAyYHO-TeXHUUYECKHUIl ypPOBEHb
WCIOJIb3YEeMBIX KOHBKOB WM JIeIOBOM apeHbI. Ha pesysbrar B
3HAUYUTEJIbHOM Mepe BJIUSIEeT KOHCTPYKIUS M MaTepuaa KOHb-
Ka, OJHAKO CIIOPTUBHBLIE OpPTraHW3allMU CTApPalOTCS YPOBHATH
CIIOPTCMEHOB U BC€ JOJI?KHBI BBICTYIIATh B PABHBIX YCJIOBUSIX.
B Takoii cuTyanuu HOBBICUTH CKOPOCTH KOHBKOOEIKIIEB MOKHO
MIOATOTOBKOI JbJa. B mocjegHure roabl K NHAYCTPUU paspadoT-
KM METOJIOB IOJIYUYEHUSA «CBepPXOBICTPOTO» JIbAA ITOAKJIOUEHBI
3HAUMTEeJbHbIEe HAyUYHbIe U WH)KeHepHble cuibl. B Poccuu atu-
mu mpobsemamu 3aHuMaeTrcsa «I'TI XomoauabHO-MHIKEHEePHBIH
eHTp» Imox pykosoxcTBoMm A.T.H. I'.JO.I'oHuapoBoii. B paspa-
0aThIBAEMOM IIOAXOJIEe HCIIOJb3YeTCs ABYXCJIOMHAA KOHCTPYK-
nusa Jabna. HuskHWEA cjoil - TBepAblil AJsa TOro, 4ToObl Orpa-
HUYMBATDH UBJINIITHEEe TPOHUKHOBEHWE KOHBKA B JIEN. BepxHuit
CJIOl, TOJIIIUHONW He Ooyiee 1 MM, - MATKHH CO CIEIHAJIbHO
BBEIEHHBIMHU MHTPEIUEHTAMU AJIA YIYUIIEeHUS CKOJbIKEeHUS.

a b

Puc. 2. Buewnuil 6ud nedo6oil nogepxrnocmu: a - ¢ 0dobasxamu
ITAB 6e3 Huseanupyouezo seuwecmaa; 6 - ¢ dobasxkamu ITAB c
dobasseHueM HUBELUPYIOULe20 8eULecmaa
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BenmeHne «CKOPOCTHBIX» IIPUCALOK [JaKe B MUKPOKOH-
IeHTPaIUsIX COMIPOBOKIAETCA MCKaKeHHeM peibeda JieZoBOMi
TIOBEPXHOCTHU - IOSBJEHVWEM MUKDPOHEPOBHOCTEH B BUIE CBED-
HYTBIX IPOJOJbHBIX UJIN PA3BETBIEHHBIX «KOCUYEK», TOKA3aH-
HBIX Ha pucyHkKe 2a. [laxxe MUHUMAaJbHbIE JOOABKU, Ha YPOBHE
[IoJieii TpPOIeHTa, BHAUUTEJIbHO MEHSIOT CBOMCTBA JbIA, 9TOT
daKT CcBA3aHO C TeM, UTO JOOABKU OIIPEHeJsIIOT 0COOeHHOCTU
KPUCTANINBAIAY JIbJa, MPUBOASA K AUYEHCTOH CTPYKType, TeM
caMbIM (QOPMUPYsS HOBBIE MeXaHUUYECKUE U TPUOOJOTUUECKUE
KauecTBa Jibaa. VdyueHue IPUPOALI KPUCTALIN3AIUN ITOBEPX-
HOCTHOTO CJIOA JIbJla IIO3BOJINJI BBIABUTH BEIECTBA, KOTODHIE
Heo0X0oIuMO BBOIUTH omHoBpeMeHHO ¢ ITAB B mcmoabsyemyro
UL 3aMOPO3KHU KHUJIKOCTH, UTO IIO3BOJIAET IIPENOTBPAIIEeHUSA
HEPOBHOCTEHM Ha MOBEPXHOCTHU JIbJla, COXPAHSAS IIPU STOM €ro
BBICOKIE CKOPOCTHBIE CBOMCcTBA. DPTOPIOJIMMEDPEI 00JIaHAI0T BbI-
COKOMI ruapo(o0HOCThIO, HAaMMeHbIIell CBOOOTHON sHeprueil mo
OTHOIIIEHUIO K JPYTMM MaTepuajiaM, B YaCTHOCTHU, YTJIEBOJO-
pomam. Ilpu mobaBiaenuu mx B Bomy Oe3 ITAB omm mpumaioT
TIOBEPXHOCTH JIbJla UCKJIOUUTEJNHHYIO TJIaJKOCTh U B CPEJHEM
Ha 10-15% NpOIEHTOB yBEJINUYMBAIOT NJIMHY IIpobera mpudopa.
IIpu coBmecTHOM BBemeHuu IIAB 1 HUBeIUPYIOI[UX BEIECTB
yaydIeHune CKoJbKeHus mocturaer 50-60% mpu coxpaHeHUU
raagkoctu Jbga (Puc.20).

Mer BepHEéMCA K HaHOTOPOIIKY «POPYM». Yuénsie UX
OBO PAH upexpnoxknian @OPYM® misa cMasKu CTBOJIOB U MeXa-
HUUYECKOM YacTU CTPEJIKOBOTO OPY:KUs. VICIIBITAHUS TPOBOIUIN
B BOMCKOBBIX YaCTAX HA PA3JIMUHBIX BUIaX OpyKusa. McmbiTa-
HUS [MOATBEPIUJIN, UTO NpUMeHeHue cyxoil cmasku ®POPYM® B
KaXKJIOM CJIyuyae 3aMeTHO ITOBBIIIAJIO CPEIHIO TOUKY ITOTagaHUA
¥ KYYHOCTEL cTpeabObl. Harap, obpasymoiiuiicsa B KaHaJie CTBOJIA,
OBbLJI 3BHAUUTEJIbHO MEHBIIIE, YEM B CJIyUae IPUMEHEeHU OObIYHOM
CMas3KHu U JETrKO CHUMAJICA CyxXo# X/6 TKaHbio. IJs TOTO, UTO
OBl y3HATh, UTO OCTAJIOCHh HA BHYTPEHHEIl IOBEPXHOCTU CTBOJIA
mmocJie CTPeab0bl, €ro PaCHUIUIN Ha YacTU U, C IIOMOIIBIO Me-
TOJA PEHTTEHO-dJIEKTPOHHOU CIEKTPOCKOINU, YCTAHOBUJIM Ha-
JUYre MOJEKYJ MoJuTeTpadTopsTHIeHa Ha BCEM MPOTSKEeHUU
crBoJia. B HacrosIee BpeMsA MHOTHE OXOTHUKU, U HE TOJBKO B
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IIpumopckom Kpae, KupoBckoii obisacti, HO u B IlogMocKOBbe
PeryasapHO MCIOJb3YIOT CyXyio cMasKy «POPYM» kKax mis Ha-
PE3HOro OpYKMs, TaK M IJIAAKOCTBOJIBHOI'O. XOTEJI0Ch ObI Ha-
IesAThCs, UTO MIPUMeHeHre (PTOPIIOJMMEPOB IMOBBICUT CTAOMJIbL-
HOCTBb PE3yJIbTATOB POCCUHCKMNX OMATIOHKICTOB.

20. IIpumenenue (GTOPIOINMEPOB B aBUa- U CYTOCTPOCHUH

CoBpeMeHHBIE TEHIEHIIUM B ABUAIIMOHHOM MAaTePUAJIO-
BeJIeHUU COCTOST B HaApacTalolleM NPUMEHEeHUU IOJNMEPOB U
KOMIIO3UTOB Ha MX OCHOBE, B IIEPBYIO OUepelb M3-3a JIETKOCTU
MaTepPuaJioB IPU BBICOKUX 9KCILIYATAIIMOHHBIX MMOKAa3aTessaX.
IlepcrieKTUBHOCTD JIETATEJIBHOTO almnapaTa BO MHOTOM OIIpeje-
JseTcs AoJieil MOJMMEepOB, UCIOJb30BAHHBIX B €ro IIPOU3BO/I-
crBe. IIOCKOIBKY B COBPEMEHHOM CaMOJIETe€ MHOIKECTBO JeTa-
Jiel 1 MeXaHu3MOB, BBITIOJHAEMBIX Te WM WHbIe QYHKIIUU, TO
HeoOXOAMMBI IIOJIUMEDPHI C CAMBIMU Pa3HBIMU cBoiicTBamu. Ka-
YyecTBaMU, ONPEAEIUBIINMU MIpUMeHeHUe (PTOPIIOJIUMEPOB B
aBUACTPOEHUN ABJIAIOTCA: IPEeKPACHbBIE 3JIEeKTPON30JIAIMOHHBIE
XapaKTepPUCTUKU; YAOOHLIN IJIsT aBUAIIUU TeMIIepPATypPHBIN MH-
TepBaJ 9KCILIyaTalliy, BKJIOYAA HU3KHUE TeMIEePaTypbl; HETO-
pIOUYecTh IOJMMEPOB; XOPOIle aHTHAATe3NOHHBIe U TUAPO(06-
Hble CBOICTBA; XMMUYECKaA CTOMKOCTH; HUBKUU KOo3(hduiu-
eHT TPeHusA u aApyrue. M3 mepeuncaeHHBIX CBOMCTB BBITEKAIOT
obJslacTy HpUMeHeHUs (PTOPIIOJUMEPOB: TPUOOTEXHUUYECKUE U
VIJIOTHUTENbHBIE 9JI€MEHTHI, 9JIeKTPOUBOIAINOHHBIE MaTepu-
ajbl, MaTepPUaJbl AJA TPYOOIIPOBOJOB TOIJIMBA U TUAPABIUKN;
pagmodusuUecKre MaTepuaabl Kak paauonpo3pauvHbie, TaKk U
PaauoIIOTJIOIIAOIIEe; TEPMOCTOHKME (PTOPOPTAaHUUECKUE CTEK-
Jia C TOBBIMIEHHBIMY MEXAaHUUYECKUMU CBOMCTBAMU; HMOKPBITUS
U MaTepUaJIbl AJIA UHTEPhepa CaMOJIETOB C IMOBBIIIIEHHBIMY JKC-
IIyaTalMOHHBIMU CBOICTBAMM, (PTOPUPOBAHHBIE MOJIUMEDPHBIE
aBHAI[MOHHBbIE DAKU.

Bo mMHOrMX cayuasx IpuMeHeHue (PTOPIIOJUMEPOB HOCHUT
TPAAUIIMOHHBIN XapaKTep, COCTOAIUIN B UCIIOJIb30BAHUU IIPOAYK-
TOB, BBIMYIIIEHHBIX COOTBETCTBYIOIIIMMY HpeAnpusaTuamu. Tpuodo-
TeXHUYECKUe U3JeJNsA II0JIYyYaloTCs MeXaHUYeCKOW o0paboTKOI
3arOTOBOK 13 OJIOUHOTO (hTOPIOIMMEpPA MapoK P-4 1 KOMIIO3U-
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TOB; WCIIOJB3YIOTCA JIAKU U MOKPBITUSA C MOBBIIIIEHHBIMY KCILITY-
aTaIMOHHBIMU CBOIICTBAMU, coaep:Kkalue (hTOPIOIUMEpPHEIE II0-
POIIIKOBBIE KOMIIOHEHTHI; IJIaBKUE (DTOPOILIACTHI IPUMEHSIOTCS B
KauecTBe 9JIeKTPOU30JIAIMOHHBIX MMOKPLITUH B KAabeasax.

Comonumep P-40JI11, mepexonsdaminii B BA3KOTeKydYee CO-
croanue Beime 260°C, mcIosabL3yeTca AJs IOJYyYEeHUs AeTajeit
CJIOKHON KOH(DUTypalluyd METOAOM JIUThS IO AABJIEHUEM [JIA
u3AeNuil KOHCTPYKIIMOHHOI'O, 3JIeKTPOUBO0JISIIMOHHOr0, TO-
IIJIUBHO-U3MEPUTENHLHOTO HasHaueHUA. PTOPIOJTUMEPHBIE IIO-
pomku mapox ®@-30I1, ®-40I1, ©-40MII npumeHSAIOTCA TPU
HaHECEeHUU MOKPBITUH METOJAAaMU adPOJUCIIEPCHOTO U BJIEKTPO-
CTpy#HOTO HamblieHusd. [lolyueHHBbIe TAKUMU CIOCOOAMHU II0-
KDPBITUS IMPOABJIAIOT BBICOKME DKCILIyaTaIlMOHHBIE XapaKTepu-
CTUKY (IPOTEKTOPHEIE, 9JIeKTPONB0JIAINOHEBIE, a0PasuBOCTOI-
KUe, aHTHUAATe3UOHHbIE) B TeMIepaTypHoM mHTepBaje - 60 - +
220°C, nis HEX XapaKTepHa BBICOKAA I'pUOKOBad U aTMocdep-
Has CTOMKOCTbD.

OgHako BO MHOTHX CJydYasX, CO CTOPOHBI KOHCTPYK-
TOPOB TIOCTYHAIOT TPeOOBAaHUA HA MAaTepPHUAJbl U UBAEIUA CO
CBOMCTBaMU, KOTOPBIX HET Y BBHIMYCKAEMBIX (PTOPHIOIUMEPHBIX
MPOAYKTOB. MarepuanoBeabl BBIHY:KJE€HBI CO3JaBaTh HOBBIE
KOMIIO3UTHBIE MaTepuaabl 1 KOMIIOBUTHBIE KOHCTPYKIIUHU, CO-
JIep:Kalue B CBoeM cocTaBe (hTopcoAepsKaIue MoJuMepbl, UIN
cIeruaJbHON 00paboTKON MOAUMGUIIMPOBATL (HTOPIOJIUMEDHI
Ui o0peTeHuA MMU TPeOyeMbIX CBONCTB. VIHBIMU CJIOBAMU B
MaTepual, a yalle uaiesre, TpedyeTcs MPUBHECTH WHTEJIeK-
TYaJIbHYIO U MCCJELOBATEIbCKYI0 KOMIIOHEHTHI.

B kauecTBe WMJIIOCTPAIIMM MOKHO IPUBECTU HECKOJIBKO
yIAYHBIX pPa3paboTok, caenamHbix B ®I'VII «Bcepoccuiickui
HAyYHO-UCCJEOBATENbCKUN WHCTUTYT aBUAIlMOHHBIX MaTe-
puasioB». [l TPaHCIOPTUPOBKU aBUAIIMOHHOTO TOILJIMBA W3-
TOTABIMBAIOTCA IIJIAHTYU U3 (QTopoiaacra-4, HeOOXOIUMMOCTh
UCIIOJIb30BAHUA XUMUYECKU CTOMKOTO MaTepuaja CBA3aHa C
arpecCUBHOCTBLIO TOILIMBA, a TaK:Ke TeM (PakTopoM, UTO MaTe-
puajl He MeHSET CBOUX (DUBUKO-MEXaHWUYECKUX CBOMCTB IIpU
HUBKUX OTPUIIATEJbHBIX TeMIepaTypax, ¢ KOTOPLIMU CTAIKU-
BaeTcA COBpeMeHHAad aBUAIlUs BO BpeMdA mojeToB. Ilomumo aTo-
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ro GTOPOIJIACT MMEET MaJioe TUAPOCOIIPOTUBIEHNE ABUKYIIEH-
cA JKUIKOUM cpelie, HOCTATOUHYIO YCTOMYMBOCTH K IyJbCAI[UU
IaBJIeHUs, UMEeT MAaJIblil BeC II0 CPABHEHUWIO C METAJJIUYECKU-
MU U3AeTUSIMU.

OpgHako coueTaHue OJHOBPEMEHHOTO BO3JENCTBUA arpec-
CUBHOT'O TOILJIMBA M MEXaHWUYECKOI'0 HAIPAKEHUSA, IPOSIBJIIA-
eMble IIPU SKCIIyaTalluu, IPUBOAUT K MOABJIEHUIO TPEIUH U
BBIXOAY ¥3 CTpos IaaHroB. COTPYAHMKAMU WHCTUTYTa OBLI
MIPEeJIOKEH CII0OCO0 TEPMUYECKOW B3aKaJKU (QTOPOILIACTOBBIX
IIIJTAHTOB, COCTOSAIIUI B IIPOTPEBe W3AEJNUIN MPU TeMIlepaType
370°C ¢ mocienymomuM OBICTPBIM OXJAMKIEHHEM HA BO3AyXe
Uiau B KUAKOU cpene. Taxkas mpolenypa mpuBeja K H3MeHe-
HUIO CYIIPaMOJIEKYJIAPHOTO CTPOEHUA IIOJMMepa, obecrieunBas
yBeJIMUeHNe TPEIINHOCTONKOCTH U3JeJus Ha IOPSNOK, a pa-
6orocmocobroctTu B 2400 pas. TexmoJsorusi, paspaboranHas
coBmecTHO ¢ OAO «Ilnacrmonumep» m KB «['mppomexanuka»
IIO3BOJINJIA 00ECIIEUNTh OTEUECTBEHHYIO aBHAIIMIO HAJEKHBIMU
IIJIAHTAMU JJIS TOILJIMBHBIX U THAPABINUYECKUX CHUCTEM.

Ipyroii mpumep — co3JaHNE IOJUMEPHBIX KOMIIO3UT-
HBIX KOHCTPYKIIUH C IpuMeHeHreM ()TOPOILIACTOB, 00eCcIeunB-
X CO3JaHNE MAaTePUAJIOB C IIOBBIINIEHHBIMU BKCILIyaTaIlu-
OHHBIMU XapakTepuctTukamMu. Cos3maH TOIUUMUAOPTOPOILIACT
(IIM®-JI), peacTaBIAIONKIT cO00I MHOTOCJIOMHBIN MaTepuaJl,
COCTABJIEHHBLIM M3 HAGOpa CBAapEHHBIX IMOJUMMHUIHBIX IIJIEHOK
(upu Temneparype 345°C u gasiaenun 1.4 MIIa) ¢ ogHO u ABY-
CTOPOHHUM HOKDPBITHEM u3 (roporiactoB mapku ®-4MB. Ilo-
JUVMMHUJHAA KOMIIOHEHTa o0eclieumBaeT TpedyeMble MeXaHU-
YyecKHUe CBOMCTBA (BBICOKYIO IIPOYHOCTH M OTCYTCTBUE IIOJI3Y-
YecTu), a (TOPOIIACT 3JACTUUHOCTh U MEXKCJIOEBYIO aJITe3ulo.
CoueTanmue 3THUX CBOMCTB IIO3BOJIMJIO NMIPUMEHUTH MaTepuas B
KadecTBe YIJIOTHUTEJS B ITHEBMOKJAIIaHAX BBICOKOIO JAaBJie-
HUSA, C NATUKPATHBIM MPEBLINIEHWEM pecypca MaTepuaja IIo
CPaBHEHUIO C Pe3UHAMU U OOBIUHBIM (DTOPOILIACTOM.

IIpuMepoM CKOHCTPYUPOBAHHOTO AaHTU(GPUKIIMOHHOTO
u3aeaud ¢ IpuMeHeHHeM (GTopoIliacTa ABJIsgeTcA paspaboraH-
HBI B mHCTUTYyTe MaTepuas «Opramon A®d». OH mocTpoeH HaA
OCHOBe KOMOMHMPOBAHHOII IIOJUMEPHOI TKaHMW, COCTOAINEH 13
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BOJIOKOH ITOJIMMMUIOB U (pTOpOILIacTa, IPU STOM OJHA CTOPOHA
TKaHU BBITIOJIHEeHA U3 MMOJUUMUIOB, a Apyras u3 (pTopoIaacra.
ITonmuumung obecmeurBaeT MexXaHHWUYeCKHe KadecTBa, a (rop-
MoJIMIMep - HUBKUI Koo PUIINEeHT TpeHusa 0e3 cMasku. TKaHb
HAIIOJIHAETCA CBA3YHIOIIel (eHoI(POPMATIbIeTUIHON MaTPUIIEH,
obecrmeunBas TKaHU MOHOJIUTHOCTh. MaTepuas yCIeIlHO IpH-
MEHSEeTCSA B MOABUIKHBIX TSAMKEJNO HArPysKeHHBIX y3Jax, Ko-
TOPBIX MHOT'O B caMoJieTaX M Beprojerax. PaspaboTaH psan
CTeKJOTKaHell ¢ OJHO- U JBYCTOPOHHUM (PTOPIIOJIUMEPHBIM IIO-
KPBITHEM, KCIIOJb3YEeMbIX [JIs MHOJYUYeHUs MaTepuasioB THUIIa
ATIIM, ucmoJibdyeMbIX IJis HeKOPATUBHOUN OTAEJIKU MHTepPbe-
POB CaMOJIETOB.

B wuHcTHUTyTe paspaboTaH pAJ MHOJUMEP-IOJIUMEPHBIX
KOMIIO3UTOB COJEpP:KAIlX B KaueCcTBEe KOMIIOHEHT (PTOPIOJIU-
MepbI, C XOPOIINMH SKCILIyaTAllMOHHBIMY IIOKAa3aTeJAMU s
OTAEJKY UHTEePhePOoB. ITO dJIaCTUUHBIE MaTepuaibl, 00pa3oBaH-
HBIe COOTBETCTBYIOIEeHl KoMOmHAaIKeidl TPUPTOPXJJIOPITUIEHA
¥ BUHHINAeH(GTOPUAA IPU OMPEIeJeHHBIX TEXHOJOTMUYECKUX
YCJIOBUAX U HNPOHOPIUAX. PTOPIOJIUMEPHI UCIOIb3YIOTCA IJIA
moJIyueHus TepMosJiactomiactos (mapka BTIII 3-JI), monyuae-
MBIX COBMECTHBIM IIepezesioM ¢ ImojinyperaHaMmu. [losydeHHbIe
TaKUM 00pasoM MaTepuaybl 00JiafalOT CBOMCTBAMU, ITPEBOC-
XOAAIIMMEU HCIIOJb3yeMble KaydyyKU U PEe3WHbI, B YaCTHOCTU
MOBBIIIIEHA CTOWKOCTL M3MeJuii K TOIJWBAM ¥ MacjaM, yBe-
JUYeH BEPXHUU TeMIepaTypHBIN Ipeaes PYHKIIMOHWPOBAHUA
UBaeNnil, YAyUIleHbl TPOYHOCTHEIE U AedopMaIMoOHHbIe MoKa-
saresi. MaTepuaJy MCHOJL3yeTCA AJIs IIPOMU3BOACTBA YILIOTHU-
Teseil, GUKCATOPOB 9JI€KTPOIIPOBOOB, MAHKET U JPYTUX JeTa-
Jiell THeBMaTUYeCKUX, BAKYYMHBIX U THAPABINYECKUX CHUCTEM.

MeTton pamgualilMOHHOM 3aKajKu, paspaboTaHHbIN B MH-
CTUTYTE (PUBUKO-XUMHUUECKUM HccaenoBanuii um. JI.5. Kapmo-
Ba, cocroAlui B oopadoTrke IITDO ramma-obiiyueHEeM BBIIIIE
TeMIIepaTyphl MJIABJICHUA KPUCTAIINUYECKON (ppaKIuu, IIPUBO-
IUT K PasUTEIbHOMY H3MEHEHWIO CBOMCTB ()TOPIIOJUMEpPa, B
YACTHOCTU Ha UYeThIpe MOPAAKA yJIyUIIaeTcs M3HOCOCTONKOCTh
MaTepuaJia U Ha JBa pagualMoHHasaA CTOMKOCTh. Ilociaenuee 00-
CTOSITEJILCTBO IPUBEJIO K TOMY, YTO IIOSABUJIACH BO3MOKHOCTh
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WCIIOJIb30BaHUA MoauuiimpoBanuoro ¢ropunoaumepa (Pad-
JIOH) B KauecTBe MaTepuWaja [AJsS W3TOTOBJEHUS PA3IUUHBIX
KOHCTPYKIIMI B KOCMHUYECKUX aImrmaparax. IIocKoJIbKy KocMU-
YecKHe alllapaThl IIOJBEePraioTcs 3HAUYUTEJTbHOMY OO0JYUeHUIO,
0CO0EHHO IIPU AJUTEJbHOI sKciayatanuu, [ITPO He mcrIob-
30BaJICsI M3-3a HUBKOM paAMaIrMOHHONM CTOMKOCTH MaTepuaja
B KocMoHaBTuKe. OOpeTs HOBbIe CBOMCTBA, MaTepuaJ CTaJl
KCIIOJIb30BATHCA A PAAUOIPO3PAUHBIX YKPBITUIN aHTEHH ca-
moseroB. Kak m B ciayuae TepMHUYECKO# 3aKaJKU, U3MEHEHUE
CBOMCTB CBSI3AaHO C CYIIPaMOJIEKYJIAPHOI IIePecTPOMKOil Mare-
puajia, TpUBOLAIIEN K IIEPEXOAYy OT JaMeJLIAPHOU CTPYKTYPhI
K c(pepOoSIUTHOI.

IlepcriekTuBHOI, HO TIOKa €€ MaJ0 IIPUMEHSIEeMOl B
aBUallUU, SBJISETCS TEXHOJOTUSA IIPAMOTO (PTOPUPOBAHUS
YIJI€BOLOPOAHBIX IIOJIMMEPHBIX U PE3WHOBBIX uamenuii. CyThb
e€ COCTOUT B TOM, UTO C IOMOIIbI0 (PTOPUPYIOIINX PeareHTOB
(rasoobpasueiii dprop, XeF,, CoF,, TbF,, VF,, SbF,) Bomopox
B MaKpOMOJIEKYyJIaX 3ameliaeTcss Ha GTop, MeHssA CBOICTBA U3-
Ilenus, B IIEPBYIO oUepeb HOBePXHOCTHRIE. Tak dTopupoBaHue
TPUOOTEXHUUYECKUX PE3UHOBBIX WU3eJUil MPUBOAUT K YMEHb-
meHuio Koaddumnuenta TpeHusa (B 2 - 3 pasa), CHUIKEHUIO
TeMIlepaTypbl B 30HE TPEHUS, YMEHBIIEHWI0 YCUJUSA CABUTA
(8 5 — 10 pas), yBeJIUYEHUIO CTOMKOCTU B arpecCHUBHBIX Cpe-
max. TexHoJIOTUSA TMepPCIeKTUBHA AJsS 00pPabOTKM MOJIUMEPHBIX
aBUAIIMOHHBIX 0AKOB TOIIJINBA, IOCKOJBKY (PTOPUPOBAHME IIPU-
BOAUT K CYII[ECTBEHHOMY YyBEJWUEHUI0 OapbepHBIX CBOMCTB,
YMEHBIIAIONIUX IIPOHUKHOBEHUE YIJIEBOJOPOAHBIX MOJIEKYJI
yepes3 CTeHKH Oaka.

Ecnu npuMeHWTEIbHO K aBHAIIMM OCHOBHBIM IIapame-
TpoM (TOPIIOJIUMEPOB SBJIAETCS MX MaJbli yIeJIbHBIA Bec,
II0 CPAaBHEHUIO C METAJIMYEeCKUMU MaTepuaiaMu, TO B CY[IO-
CTPOEHUY KPUTUUHOCTL K BECOBOMY IIOKAa3aTei0 MeHbIIas u
OCHOBHBIM NOKasaTeJieM fABJAeTCA TUAPO(GOOHOCTH U XUMUYe-
cKas CTOMKOCTH (PTOPIMOJIUMEPOB K AEMCTBUIO OKpY:KaloIiei
cpenbl, B IIEPBYIO Oouepenb K COJIAM. B cymocTpoeHuu, Kak u
B MAIlIMHOCTPOEHUW B IIeJIOM, PACIPOCTPAHEHO NpUMeHeHUe
dTopIoSIMMEPOB B Pas3JIUYHBIX YCTPONCTBAX B KAadyeCTBE TPU-
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00JIOTUYECKUX, DIIEKTPOUBOJIAIMOHHBIX MAaTEPUAJIOB, MOTYIITUX
paboTaTh B MOPCKUX YCJIOBUSAX.

dropnosmMepHbIE IJIEHKU IPUMEHAIOTCA B Pa3bEMHBIX,
KPEemeKHBbIX MeTaJJINYeCKUX y3Jax [IJs IPefoTBpalleHus uX
XUMHUYECKOTO «CBapWBAaHUA» IIOJ NEHCTBUEM COJIEHON Cpenmbl.
EcTecTBeHHO mpuMeHeHUe (PTOPIIOJIUMEPOB B 3AIIUTHBIX JIAKO-
KPACOYHBLIX MaTepumajiaX IJid HapysKHBIX dacTeil cynoB. Kak u
B cJy4Yae aBuWAallUU, OCOOBIII MHTEpeC IPeiCTaBIAIOT IPUHIH-
MMMaJIbHO HOBBIE KOHCTPYKIIUU, BKJIIOUAIONIINE (PTOPIIOJIMMEDHI.
Takas KoHCTPyKIus Oblia paspaborama B ITHUU KM «Ilpo-
MeTeli» M Kacajlach OHA CO3JaHMUI0 MOAIIUITHUKOB IJIS CYJOBBIX
Bas10B. OCHOBHBIMU TPEOOBAHUAMU K dTUM YCTPOMCTBAM SBJIA-
eTcsd UX MOJIrocpouHasi, 6osiee 30 Jer, OesaBapuiinas pabora B
pexuMe CUJILHON MeXaHWUYecKOl Harpy3Ku, IPU YCJIOBUH, UTO
CcMAasbIBAOIIEN cpeoi ABJISIETCA BOJA.

OCHOBHOI YaCTbi0 KOHCTPYKIIMU SBJISETCA YIJIeIJIacTH-
KOBBIII KOMIIOBUT, OAHAKO OH He 00jamaeT TpedyemMoi (pUKIIU-
OHHOCTBIO U THUTPOCKOMUYHOCTBIO. [ yCTpaHeHUs OTMeUeH-
HBIX HEJOCTATKOB B KOMIIO3UTE BHIPE3AJUCHh IAa3bl, B KOTOPHIE
IIOMeIaJiiCh BCTaBKU u3 (rropormiacta-4. @roprnosumep mnpu
paboTe YACTUUYHO TEPEHOCUTCS KOHTPTEJIOM Ha YIJIEIJIaCTUKO-
BYIO IIOBEPXHOCTh, UTO U obGecIlieunBaeT HEOOXOAUMBbIE€ SKCILIY-
aTallMOHHBIe TpeOOBaHUS ycTpoiicTBa. PaspaboraHHbIe IIOJ-
IMIATTHUKY UMeIOT IIPpUMeHeHre He TOJbKO B CYIOCTPOEHUM, HO
U B DHEPreTUKE, OHU CTOAT Ha TypOMHAX PsAga TUIPO- U aTOM-
HBIX 3JIEKTPOCTAHITUIM.

W3 crazaHHOTO, OYEBHIHO, UYTO IIPOCTOE IIPUMEHEHUe
dToprosmMepoB B TAKUX BBICOKOTEXHOJOTUUHBIX OTPACIAX
Kak aBUaIUsd, KOCMUYeCKas TEeXHUKA, CyJAOCTPOeHUe, dHepTe-
THKa yiKe HMCUepIIaHo U MePCIeKTUBA PACHINPEeHUS X NCIOJb-
30BaHUSA CBA3aHA C WX MOAUMUIIMPOBAHUEM, IPUMEHEHUEM
MIPU CO3JAAHUU HOBBIX MATE€PUAJIOB U KOHCTPYKIIUIA.
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SARJIIOYEHUE

IIpencraBiieHHOE YHMTATEJIO OIHCaHUe (PTOPIOJIUMEPHO-
ro MaTepuaJioBeeHuA U ITPOU3BOACTBA HE SBJSIETCS BCEOOH-
eMJIIOIIIUM, W, B 3HAUUTEJbHOU CTEIeHU, OTOOparkaeT Cy0onhek-
TUBHYIO TOUKY 3peHUA aBTOPOB. OmHaKO GeccmopeH TOT (QaKT,
yTO0 (PTOPHOJIUMEPHI — KJAcC IIOJUMEPOB, 3aHABIINN TOCTOM-
HOE MeCTO BO MHOTHWX OTPACJAX NesATeJIbHOCTU YeJOBEUEeCTBA.
dropmosmMephl MOMKHO OTHECTH K YHUKAJBHBIM MaTepuaiaM
o pAny daxropos. IIpexge Bcero, OHM He MMEIOT TPUPOIHBIX
QHAaJIOTOB M IOJIHOCTBIO ABJIAIOTCS IIJIOJAOM YeJIOBEUECKOI Kpea-
TUBHOCTH. DPTOPIOJIUMEDHI YAUBUIN CIYIANHOCTHIO OTKPBITUA
nosuTeTpadTOpITUIIEHA, KOTOpasa ObLIa CUaCTIMBOI, ubO Bce
BIIOCJIEZICTBUY CUHTE3WPOBAHHBIE HOBBIE (PTOPIIOJIUMEPHI IIO
COBOKYIIHOCTU TIOJIE3HBIX CBOMCTB YyCTyIaJad eMy. JTOT yaad-
HBI (aKT cpasdy ke 0003HauMJ BO3MOIKHOCTH, MACIITaObl 1
MEePCIEKTUBLI TPAKTUYECKOTO MPUMEHEHUA (PTOPHOJMMEDPHBIX
MarepuasioB. PTopmosmMepbl HEOJHOKPATHO TEeMOHCTPUPOBA-
JU HEOKUAAHHOCTH TIO CBOUM CBOMCTBAM ¥ BO3MOYKHOCTSIM
IPUMEHEHN A, YaCTh U3 KOTOPHIX ONMMCHIBAJIACH B TaHHOU KHU-
re. I'maBHasg YHMKaJBLHOCTH 9TOTO KJiacca IIOJIMMEPOB COCTO-
UT B HabOpe MO3UTUBHBIX CBOMCTB HEXapaKTEPHBIX HE TOJBKO
mojuMepaM, HO W APYTMM MaTepuajaM. OTH CBOICTBa OIIpe-
JeJuaU MINPOYANINUNII CIEKTP IPHUMeHEHUs (PTOPIOoJIuMEpPOB:
B BBICOKOTEXHOJIOTMUECKUX OTPACJAX (ATOMHAA 9HEPreTUKa,
9JIeKTPOHUKA, aBUAKOCMUYECKass TeXHUKa, OO0OPOHHBIE IIPOU3-
BOJICTBA); B MACCOBBIX OTPACIAX (CTPOUTEIHCTBO, MAIIIMHOCTPO-
eHUe, TPAHCIIOPT, PHEPTETUKA); B OTPACIAX MPUOJMKEHHBIX K
yeJ0BeKy (MequIHa, CIIOPT, OBIT).

CeMumecATUNIATUIECTHUN IePUOL (DTOPTIOIMMEPHON HAYKH
¥ IIPOM3BOACTBA, CYAA II0 OMOIMOMETPUUYECKUM JAaHHBIM, YETKO
pasbuBaercsa Ha ABa sTama. [lepBbIii, TOJYBEeKOBOM, XapaKTepu-
3yeTcs: 3aKPBITOCTHIO IMTPOM3BOCTBA M MCCJIENOBAHUM; HATUUM-
eM He0OOJIBITIOT0 YMCJIa TPOU3BOAUTEIEH, KOTOPBIE TIPEICTABIIAIN
co00i1 KPyIHbIe TPENIPUATHIA; UCIOJIb30BaHNE CUHTETUYECKOTO
IOX0/la IIPU CO3JAAHUYM HOBBIX IIPOJYKTOB, COCTOSAIIETO B IIOJY-
YeHUU HOBBIX MATEPUAJIOB M3 HOBBIX MOHOMEDHBIX IIPOJYKTOB.
3aTeM HaCTYIMJ BTOPOH 9Tall, XapaKTepPU3YIOIUNICI: yBeJnue-
HUEeM 4YucJa IIPOU3BOJUTENIell; IOABJIEHNEM MaJblX WHHOBAIlU-
OHHBIX TIPOM3BOJACTB; OOJIBIIIENl OTKPBITOCTHIO WCCJIETOBAHUIA,
BBIPA’KAIOIENCS B PE3KOM YBEJIMUEHUN ITyOJIUKAIUA; UCCIe0-
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BaHUA W HOBBIE TPOAYKTHI B OOJIBIIIEH CTEIIEHU CBASAHBI C MOJU-
dunmpoBaHUeM yiKe UMEIOIIUXCA (PTOPIOTNMEPHBIX TPOAYKTOB
(TosryueHMe KOMIIOSUTHBIX W KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
KOHCTPYKIITMOHHBIX UBIEJUHA C yuacTreM (PTOPIIOJINMEDPOB).

Poap Poccum, ocoGeHHO B COBETCKUII IIEPUOX, B PasBU-
TUU (PTOPIOIUMEPHOTO MaTePUAJIOBEIeHUA, XUMUHU (PTOPIOIN-
MEPOB B IIPOMBBOJACTBE (PTOPHOIUMEPHONH HPOAYKIIUU BeJIUKA.
CoBerckuit Coro3 B Iepmo| TAMKEJEHIIero COCTOAHNUS CTPAHBI,
paspyIieHHON BoHOU, ABiAsca Hapany c CIIA «dropmosau-
MEPHOII CBepXIepP:KaBoii» HECMOTPA HAa TO, UYTO (PTOPIOIUMEDPBI
OBLIM OTKPBITHI B aMEPUKAHCKON KOMIIAHWW U JOJITO€ BpPeMs
ObLIM IIOJ cTpokaiimumM cexperoMm. Ilocse oTKasa B mpozake
aunensun CCCP Ha mpomM3BOACTBO aMepPHKAHCKOro TedJ ioHa
ObljIa co3JaHa coOCTBeHHAas HayuyHas 0asa, IMO3BOJUBIIAS He
TOJIBKO BOCIIPOM3BECTU BCE CYIIIECTBOBAaBIIIME B Mupe (hropuo-
JIIMEPHBIE IPOAYKTHI, HO U CO3AaTh OPUTHMHATIbHBIE IIPOYKTHI,
He uMeromue aHajioroB. MccienoBaHmsa ITPOBOAUJINCH B psAe
OTPACJIeBbIX WHCTUTYTOB, OBLIM CO3JaHBLI HAYUYHBIE IITKOJBI B
aKaJAeMUUYeCKUX WHCTUTYTaX. ['0CyZapCTBO IIOCTPOMJIO IIPEeJ-
TPUATUA AJA IPOU3BOJACTBA (PTOPIIOIMMEPOB, KOTOPEIE obecIie-
YMIN TMOTPEeOGHOCTH HAPOAHOTO XO03saHCTBAa Ha 6ase OTEUECTBEH-
HBIX TexHoJormii. [lossg coBeTCKMX (PTOPOILIACTOB B MUPOBOM
TTPOM3BOJICTBE cocTaBisAga 6osee 30% .

K cosxaneHnio, HbIHEITHUE TO3UIINUA OTEUYECTBEHHOUN Ha-
VKM ¥ IIPOMBBOJICTBA (PTOPIOJMMEDPOB 3HAUUTEJIBHO OCJIA0JIH.
Hosss poccuiicKOro HMpPOW3BOACTBA B MHUPOBOM 0O0BbeMe CHUBU-
gack 10 9%, yMeHBIIUJIACH HCCIEN0BATEJIbCKAd AKTUBHOCTD
OTPacjeBbIX U aKaJeMHUYEeCKUX OpraHmsanuii, COBpeMeHHad
[IOJIS OTEUECTBEHHBIX MyOJUKAIUH cocTaBaseT JUITh 4% .

Yro HAmO meaaTh, YTO ObI YAYUIIUTH CUTYAI[UIO B OTEUe-
CTBEHHOM (DTOPIIOJIMMEPHOM MaTepuaioBeieHuu? B HayuHom
maaHe B OOJbINIell CTeNeHUW MIepPeopUeHTUPOBAaThCS HaA IIPH-
KJIagHbIe HCCJIEJOBAHUSA: B HACTOAI[HE BpeMsd JUIIb 35% oOr-
€UYEeCTBEHHBIX MYyOJIMKAINI COCTABJSAIOT MAaTEHTHI, & OCTAJIbHOE
- Hay4YyHBbIE CTAaTbU, TOTJA KaK MUPOBasd TEeHAEHIuA obpaTHas
- IATEeHTHI COCTABJAIOT Ooee 60% .

IIpuunrHa TaKO# CUTyallMu B TOM, YTO HPAKTUUYECKH HET
myOJUKAIUA OTPACIEBbIX MHCTUTYTOB, 3aBOJACKON HAayKMU, BO3-
MOJKHO B CHJIy KOMMEDPUECKON B3aKpPBITOCTH, a BO3MOYKHO B
cuiry ux «obeckpoBiauBaHusa». C IPyroil CTOPOHBI B MEHTAJIb-
HOCTHU aKaJeMHUUYeCKUX HCCJemoBaTes el JOMUHUPYIOT PaboThI,
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3axnueHue

HalleJJeHHBbIe HA TMOJyUYeHVe HOBBIX 3HAHWI U CKOpelilee MX
omy0suKoBaHMEe. B akageMnuecKnX MHCTUTYTAX HOJMKHO OBITH
o0palieHO BHUMAaHWE U Ha IIPUKJATHBIE HCCJIENOBAHUA, IIPU
9TOM WUCCJIEJJOBAHUA DPA3yMHO BECTH B COJEHCTBUU C IIPOU3-
BOAUTENSAMU, U KeJaTeJIbHO COBMECTHO C OTE€UEeCTBEHHBIMMU.
PamuonanbHBIM IpeACTaBISETCS OPTaHU3AIUMSA MAaJbIX WHHO-
BAITMOHHBIX IPEAIPUATHI, B KOTOPBHIX IMPAKTUUYECKU peaIunsy-
eTcs KOHKpeTHas HaydyHas paspaborka. Takas TeHIeHIIUS B
Poccumu mposiBasierca B mocjeqHee AeCATUJIETHE, U €€ caenyeT
MoOHIPATh. K coiKaeHnio, peanmsanusa MaJOO0OBEMHBIX IIPO-
M3BOJICTB He MPEACTABIAETCI SKOHOMUYECKN MHTEPECHOM C II0-
BUIIUY KPYIHBIX ITPOU3BOIUTENIEI.

Croep:kuBaOmUM (PAaKTOPOM Pa3BUTUA OTEUECTBEHHOTO
IIPOMBBOJICTBA (DTOPIIOJUMEPOB ABJIAETCSA PE3KOE COKpallleHUe
BHYTDPEHHETrO IIOTPe0JIEHUA B CUJIy CBEPTHIBAHUA NeATEIbHOCTHU
OCHOBHBIX IIOTpe0uTes el - 0TeYeCTBEHHOI0 MAaIIUHOCTPOEHUS,
B TOM YMCJIe TI0 IPUYNHE OTCYTCTBUS 000POHHBIX 3aKas30B. Oc-
HOBHOII 00bEeM OTeueCTBEHHBIX (proprmoaumepoB (oxoso 80%)
peanm3dyercs 3a py6esKoM.

Mo:kHO HaZeATHCA Ha MU3MeHeHNre CUTYAIliu BO BHYTPEH-
Hell YKOHOMUKE CTPaHbl, HO B TOKe BpeMsa HeoOXOJMMO OpHEeH-
TUPOBATHCA HA MTPOUBBOJCTBO MPOAYKTOB B KYJIbTUBUPYEMbIE
(cBIpbeBBIE, CTPOUTENBHBIE) OTPACIN, HA Pa3pabOTKy M BBITYCK
HOBBIX TPOJNYKTOB, CO3MAIOIMNX HOBBIE CEIMEHTHI phIiHKa. Oc-
HOBHBIM (DaKTOPOM, CAEP;KUBAIOIIMM pAaCIINpPEHUe IIpUMeHe-
HUA (PTOPHOIMMEDPOB, ABJIAETCA UX BBICOKAd CTOMMOCTB IIO
CPaBHEHUIO C TPAAUIIMOHHBIMHU YIJIEBOJOPOJHBIMU IIOJIIMEpa-
mu. OueBugHA HEOOXOZUMOCTH CHUIKeHUA cebecTomMmocTu. B
rmocjenHee BpeMs B OTEUECTBEHHOUN IIPaKTHUKe €€ IIbITaloTCs
pPeIuTh ONTHUMUBAIMell CYIIeCTBYIOIero IpPOU3BOACTBA, CO-
BEPIIIeHCTBOBAHMEM JIOTUCTUKY U MEHEeIKMEeHTa, OJHAKO 9TU
MIpUEeMBI yiKe ucuepraau ceds, 1 HeoOXOoqUM ITONCK TPUHITUIN-
aJbHO HOBBIX HAYYHO-TEXHUUECKUX MTPUEMOB.

ITockOBKY (TOPIIOJMMEPHOE HTPOM3BOJCTBO OTHOCUTCA K
BBICOKOTEXHOJIOTUYHOMY, TO OUEeBUAHA HEOOXOIUMOCTH COTPY/I-
HUYECTBA Pa3pabOTUMKOB HOBBIX MPOAYKTOB M TEXHOJOTHI, MIPO-
M3BOAUTEIEN M KOMMEPCAHTOB. Takoe B3amMOIeCTBIIE Pea3y-
ercd B paMKax Ipoctoro ToBapuirectBa «Koucopmuym «®Dtop-
MIOJIMMEePHbIe MaTepuaJsbl U HaHOTeXHoJoruu» (Www.conftor.ru).
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HNCTOPUS B DOTOTPADOUAX

WnnrocTpanuu K paszenay 1, pacCKasbIBamOIUe O JIIOAAX,
CO3[AaBABIINX POCCUNCKYIO (PTOPIOJUMEPHYIO IPOMBIIIIEHHOCTD

(dororpaduu cobpaubl U3 PA3IUYHBIX UCTOUYHUKOB, BKJIIOUAS

apxusBuble MaTepuanabl KUXK, kaury KUXK mon pemaxiiueii

B.B.YTruHa «3aB0oA y ABYpPeUYbs» U MaTepUaabl KOH(MEePEeHIIUHA
o (pTopIoJuMepam)



Ilpunoxcernue 1

OHMH BbIJIN ITEPBBIMU

Corpygauxkun HUUIIII CCCP, moxyunBmme B 1947 roxy
nepBbId (propomsact — 4

e

JI. B. 3. K. C.T. 1. C. A. B. A. B.

Yepewresuw, Haymosa, Manesuu, Hyuaesckas, Ezoposa, Ilasnosa,
2na6HbLL  3q6. nabo- 3a6. nabo- 3ae. iabo-  PYKOBO- URMCernep
XUMUK N0 pamopueii pamopueii pamopuein ~ Oumenv
npodﬂemam 21 22 23 epynnol

¢@mopo-

naacmos

HHAUIIIT

ccerp

ITPEEMHHUEKHA

Corpymanku HUN «Ilnacrllonumep», MpomosKuBIINE PAGOTY
II0 CO3IAaHUIO OTeUYeCTBEeHHEIX (proprosmmepos B 1960 -2000 r.r.

’

A p o "
I0. A. H. H. B. C. A. K. A H.
ITanwun Jlocunosa IOmunoe Ilyzauée  Andpeesa  Myaun
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KUPOBO-YENEIKNI XUMUYECKHI KOMBUHAT

M. B. Epviukos ] A. D. B. I1. 3aepes
C 1938 no 1946 2. pabomaan Tepeuierro
dupexmopom 3a800a

B. H. Savckuit E. H. Pomarnos I0. B. I'. M. Bypun
IlTanvnos

D, .
Hosocénos
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ITyck npoussodcmea

@mopucmozo 6odopoda — yexa Ne 1

50-nemue B. II. 36epesa.
ITamammnutii adpec epywaem JI. B. Uepewkesuu

B. II. 3gepes u kocmoHasmwlL
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1960-1970-e roasl

Murucmp cpeduezo ma- H.T. Kucenes A. U. Conosves
WUHOCMPOEHUS
E. II. Crascruil

B. A. Hasapos U. H. U. U. Begszenko A. H.
KonecHuuenro Macasakxkos

A. JI.
Tonvdunos
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10. A. ITanwun

-~
N
u.r. H. H. Opnose E.A. Bpogxun J. U.
Huxugopos Knsasvros

P. @. IO. B. B. H. Yucmos
ITypeuyruil Ceupesaun

Ilex Ne 76. IIpoussodcmeo ¢pmoponnacma - 4
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I'. H. Mauexun B. H. O. B. Abpamos C. A.
Medeedkxos Banoviues

B. A. Ilapée  B. @. Bayaun I II. Cobones JI. B. Onapun

B. A. Cesémun B. A. JIozunos B. A. H. ]I. Jlocunos
Tepeuiernrxo
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IO. K. B. A. Cyukos

Dunamos

B. T. Ilrnamues B. A. Boauex C.B5. H3paunes H. E.
Tumogrees

H. ®@. Kosnos IO. H. H. E. Ooun
Pasymosckuil
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II. I1.
Dupcarnos

B. J]. JIoeunoe H.B. Yenanos

B. A.
CepebpeHHUKO8

I10. II. Muzaués

'_'\&

al .
A. A. Kypawos

C. A
3axapenkos

E. A.
Cemepuros

K. M. Epwos

u.c.
HaxoneyuHblil

- 217 -

o2

I. II.
Ilporawes

=

30s10myxXuH




Ilpunoxcernue 1

Pyrosodumenv Munamoma PP B. H. Muxaiinos
(kpaitnuiit cresa ) 6 uyexe 200.
Hayanvruk yexa B. . BayauH pacckasvieaem o npoudgodcmaee.
Ha nepedunem naane — dupekmop 3a600a noiumepos
A. U. Macasakos u zeHepaavHbulil OupeKmop
OAO KUYXK A. K. Jlenucos

Ifex 200
IIpouseodcmaeo usdesuit us ggpmoponaacma

- 218 -



Hcmopusa 6 pomozpadusax

IIpedcedamenwv npasumenvcmaa PP B. C. Yepromvipoun 6 uexe 200.
Caesa — eybepramop kuposckoii obracmu B. A. [lecamHuros,
cnpasa — enasuvlit undicenep OAO KUXK A. C. [ledos
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ITpoussodcmeo cononumepos, kopnyc Ne 144,
Omodenenue pexmuurayuu
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Egum I1asnosur Crasckuil Ha cmpoumesibcmee H08020 NPOU3E00-
cmea KUYXK (cnpasa A.R . J[enucos, cie6a Hay. cCMpPoumesibCmaea
B.E.Byaam, 6 kacke A.H.Ycanos)

\.\ ,!

Ilex conoaumepos Ne22
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Hcmopusa 6 pomozpadusax

X 5 o

Yeon npocnexma Kuposa u yauuwt I'opvrozo, 1956 200

R+ Sl et SRR e e
Ceno [Tesemuvaposo, 8 Komopom xuau 3agoduarne 6 1960-e z00bt
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-
-
-
T8
T
-
-

1990-e 200vL 2. Kuposo-eneuk (6ud c cesepa)
30anue admuHucmpayuu 20poda u zocmuruybt /Jeypevve

3asodoynpasnenue KIXK, 2000-e zo0wbL
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I'AJIOTEH

WUnnrocrpanuu K pasgeny 1, paccKasbIBalolliue O JIO-
IAX, CO3aBaBIINX 3aBoj «l'ajgoren»

(botorpacduu cobpaHbl U3 PA3IUUYHBIX UCTOUYHUKOB,
Braouas KHUry «Or «BBIIIIKW» k «TTAJIOTEHY » -
CTPaHUILI MCTOpPUU», cocrtanaeHnyio H.H.I'ammeBoi u
C.A.HaszapoBbIM 1 MaTepHUaJbl
KoH(pepeHIIUN 1O (pTOopHOIMMEpPaM)



Ilpunoxcernue 1

ITepsocmpoumeanu.
B yenmpe - I1. [I. euenes, dupexmop 3a800a

BpomHuLil 30800 8 HauaLe Byposvie 6viuku Yy colpvesbLx
1942 200a CKBAMCUH
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Hcmopus 6 pomozpaduax

1960 roxs!

Axademur M. A. A. M. I'ycvros, C.A. Ha3sapos,
B. C. IlTnax Ckpebkos, 2/1A8HbLIL 2/1A8HBLIL
duperxmop UHINCeHeD UHINCeHeD

3a600a 3a600a ¢ 1961 3asoda c 1966

no 1966 ze. no 1988 ze.

; .""f

3ae00 6 1960 200y
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Ilpunoxcernue 1

I'. 1. Ocmpep, B.I.Yepuaxos, u. 11. A. II. KEpacHos,
HA4aJIbHUK 3am. 21a6H020  YKJOHCKUIL, HAYaIbHUK
mexHuwLecKozo UHJMCeHepa, nepevLii 113J1
omadeaa. napmope HAYAJIbHUK
50-e 20061 3as00a uexa 26

LatadElls

I[ex xnadownos - 11 u 12
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Hcmopus 6 pomozpaduax

U.T. KRyxos, A. B. Bopucos, H. U. Pomanos,

2JLABHBLUL UHICe- 2JlABHBLUL UHIICe- HAYAAbHUK
Hep IIY TUIIX Hep npoexkma omodeseHus
¢moponaacmos

u.cC. B. @. Moposos, H.M. Havun, A.A. HeawuH,
Macmeposoil, nepaulLil Ha- HAYANbHUK HAYAJLbHUK
HAYALbHUK YANbHUK yexa uexa 20 CMeHbL
100H020 yexa u 21

uexa 1




Ilpunoxcernue 1

2000-e roanr

U. I1. Vxnounckuil, IO. B. Escmugees,
2eHepaLbHbLIL OupeKmop npedcedamenv cogema
OAO «I'anozen» dupexmopos OAO «I'anozen»

Wi, ,
g " HHe
—

a1
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Hcmopusa 6 pomozpadusax

o

B. @. Jlenucenkos,
2/lABHBLIL UHICEHeD

B. I'. Maaxxos,
3aM. 2eHepaLbHOZ0
dupexmopa no
npousgodcmay

C. H. Mumnees,
nHauanrvHukK yexa 26

B. II. JlonamKkuHa,

3aM. zeHepasbH0z0

dupexmopa no Ka-

wecmey, HA1aLbHUK
OTK

A. H. UnvuH,
HauaavHur L[JIO

B. M. Konoiwopun,
3aM. 2eHepPaLbLHOZ0
dupexkmopa no Kom-
Mepueckoil pabome

B. C. Axcenos, 6edy-
wuil cneyuaaucm
no ¢gmopopzarure

A. A. IIlsvipos,
HAYALbHUK MeXHU-
yecko0z0 omaoena
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2JlABHDLIL
oHepzemuK



Ilpunoxcernue 1

IO. B. Kamyuenxo, H. A. Tasvidos, A. B. Pepask, 3am.
2JIABHBLIL 3aM. HaA4YaJlbHUKQ 2eHepaJibH0ozo
Oyxeanmep 1110 duperxmopa no
uHeecmuuusiam

B. B. ®epcmun, B. A. Baitibopodos,
HauaabHUK omoOena  HaAYaJbHUK omodeaa YyaJlbHUK omaodena
BHEULHEeIKOHOMUYe-  MAMePUAbHO-Mmex- peanusdayuu u
cKuXx casaseil HUYecKozo MmapremuHaa

cHaOMcenHus




ITpunoxcenue Ne 2 (k pasdeny 2)

CocTossHMe pPBHIHKA
(propmosinMepHBIX IIPOIAYKTOB
B JUarpaMmax U pUCyYHKax



IIpunoxcernue 2

Hepapxusa ppIHKa IMOJUMEPOB

Cynepnonumepsi

CneunansHeie
nonuMepsi

nnheLeALLOYE BUEOLDA BUILOBYK
winLondaliedex enhoged

WHxeHepHble
NNACTHKM
Maccosbie
nonumep!
! : C
yACTUHHO L
(PBI}, {P1), 1 {PAI}, {PEEK), B

-1
i nonWCYNipoH (HTS)

OcHoBHBIE OTpacau MOTPedaIeHnA PTOPIOITNMEPOB

3nekTpoHnKa

aneKTpoaHepreTHka
25%

HedTexuMuyeckan
NPOMBbILLNEHHOCTE
20%
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CocmosHue PolHKA (PMOPNOAUMEDPHLLX NPOOYKNL08

MupoBoe npou3BoacTBO (HTOPMOJIUMEPOB B THIC. TOHH

250

200

150

100

50

1996 1997 1998 1999 2000 2002 2004 2006 2008 2009 2010

OcHuoBabIe mpoussoaurenu IIT®I B 2011 roxay,
TBIC. TOHH
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IIpunoxcernue 2

EWHY3AHO

£

3413 d3d GAd 3dLd

0 €0 10 -

S€T

Yol 110z ‘HHOL *019L godeonuroundord Agrorogenodi ol HOLOOHIMON BEMITRALHOIIHOY

- 234 -



CocmosHue PolHKA (PMOPNOAUMEDPHLLX NPOOYKNL08

“ENVONAW ‘Bvrneedg exndawy BRHIHHLELS

WD ‘elferey :exndawy sendasa)

"HHHOUE ‘wadoy serw(y ‘BundA] ‘aHeane] Tweuwe) ‘diue i) ‘BUEReURyy WeLwy Bnliy ‘qumede)) WeH139g (EMEY

BUHOLIE ‘enhaa ‘ewdehwaam ‘emhHede enbeurrng trsanly ‘nikeudating ‘esumn Buuewy eusdewda) ‘Bwieuaq reuoday
“JHD 19HedL) U BHIO0g

soxld wosoduw eH nnxAdodu xexaelyou 8 sonomsad nuolf

godenurondord erdomoye oxoxoumdrdod edAruAdi)
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JIOKpHu3UCHAA CTPYKTYpa MOTpPedJIeHu T
(roprosIMMepoB MO CTpaHaAM

PeruonanpHasa CTpyKTypa noTpedIeHus
¢TopmoauMepoB B Mupe

100%
Mpoune
90%
“TXB
80%
nTdX

70%
° = NTOX3-BAG

60% = 3-NTOX3

50% “neo

40% REIE]

30% " NoA

20% “o3n

[ ]
10% nsae

RE]
0%

AnoHusa 3anagHaa Mpoune
Espona CTpaHbl
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CocmosHue PolHKA (PMOPNOAUMEDPHLLX NPOOYKNL08

ITorpedaenue IIT®I o permonam B 2011 romy

OctanbHOW MuUp
13%

Bbpasunua
fAinoHua 2%
8%
10.Kopes

6%

Poccua _ |

3%Ieucuuaf :
1%

IIporuos morpedaenus IITPI B TeiCc. TOHH B TO7g

140
- o 124

120 o Pocoua

 KuTai
100 s AnoHwuA \ﬂ‘ 91

mm Espona 84

m CLUA e

80 ~——— Bcero 72
64

61 58

113
108
102
97 97 I
0 I I I I
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013F
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IIpunoxcernue 2

IIpousBomcTBO M mMoTpedseHue (proprayuykor B 2011
roay, ThIC. TOHH

35
30 -
25
= OcTanbHble CTPaHbI
20 -
W AsuAa
15 - o
m Kutan
10 = AnoHuAa
5 4 W Espona
0 T T . ICLL'A

MouwHocTb MpoussoacTso MNotpebneHune

Crpykrypa mmnopra ¢gropmosumepos B PO
B 2011 roxmy

\":\' '_:-'i'_' .

N
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CocmosHue PolHKA (PMOPNOAUMEDPHLLX NPOOYKNL08

IIpumeps1 poccuiickoi (proproIuMepHOU
NPOAYKIIMU

ITopomior I'panyaupoBaHHBI’ IImacTunsl u3

dropomnacra-4  ¢propomancr-4MB  dTopomnacra-4
(DIAI)

Usnenna JlaGopaTopHasa CrnosxHsble usmeans

Ha OCHOBeE nocyjga us3s u3 ¢gropomaacra-4
¢ropomnacra-4 ¢dropomnacra-4

»
/

®droponnacroBas Tenmo00MeHHbBI’

aeara DYM ammapar u3
¢dToponiacra
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IIpunoxcernue 2

KoamaukoBass KOJIOHHAU3 ®dToporracToBBIil HACOC
¢dToponaacra

1 Y

dyTepoBanHkbIe (hTOpOIIACTOM Tlapra, hyrepoanmas
TPYOBI ¢dropomracram
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Ilpunojxcernue 3

Ilpunosxcernue 3
(x paszmeny 2)

Poccuiickue
nmepepadcoTYnKu (PTopnmoInMepoB
(uzzomoeumenu uzoenuil u3 pmoponiacmos, pa3padsomuuKu
UHICEHEPHBIX PeUleHUll Ha 0CHO8e hmopnoaumepos u op.)

(MaTepuasibl COOpPAHbI U3 PA3JIUYHBIX OTKPBITHIX UCTOYHUKOB,
BKJIIOUas MHTepHET U MaTepuasabl KOHMepeHIui
o (TopIoJuMepam)

Hp?;i:g:;; e PexBu3NTHI Tpoxykuus
195197 r. CaHkT-
IlerepOypr, Ilomro-
CTPOBCKUI mp. 32
POlymserb@Qe?I\174226. Masoriomnmep e
TeI)ﬂ(;(I)OH° TOJIBKO pas3pabor-
(812) 540.20.45 | “WK» HO U NPOHSEB0-
«Ilnacrmonumep» daxkc: III/ITﬁe;I’II‘:; I;/IK g,eﬁepa_
0AO (812) 540-30-01, .

PYR. oTmea: Ou IIpeacraBJd€eT

IIIUPOKUI aCCOPTHU-
JlormuoBa H. H. p p
T — MeHT (proproaumep-

. I.T.H. Te: .
(812) 540-89-77, | MOW MPOAYRIII OF
daxc: CBHIPbSA 10 UBJIEJINI.
(812) 740-73-11,
ftorlon@
plastpolymer.org
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Ilpunoxcernue 3

T'PYIIIIA
MpeanpUuATH

XOJIAUHTA
«IKCIIO-Kp»

B Tom umcie:

- Pomaabckmii
3aBOJ
(pTOpPOILIIACTOBBIX
U3IeJINii,

- 000
«MumXumCepBuc»,

F—
’%HqumCepamc

- 000
«ITomumepCoBIT»,

- 000 «®-CepBuc»
r. Ilepmb

MocxkBa, yia. Crapo-
ajexceeBcKasd, 1.7
TeJ.:
+7(495) 725-27-58
(paxrc:
+7(495) 626-10-20
mob”
+7(916)576 06 20
T'enepanbHBINT
OUPEKTOP
Vieposuu E.M.
f9-info@mail.ru
info@fluoroplast.ru
www.fluoroplast.ru

MockoBckasa
00J1., r.Pomans,
yia. Kocsakosa,
18. 'emgupeKTOp
}0.0.BoposkosB Teir.
5-14-69, T/ 5-10-
82.

r. Kuposo-Yenenxk,
Kuposckoii
obJiacTu,
yia.3aBoackas, m.5
www.i-h-s. ru

r. Ceprues-Ilocan,
MocxoBckoil 00.1.
info@polimersbut.
ru

r. ITepmb,

B.A.Cyxoii
f-servis2010@

yandex.ru

droproauMepsl,
U3qeusAa U 3aTOTOB-
KU U3
¢dTOpPOILTIACTOB.
KommniekTHbie oT-
rpysku u3 Kuposo-
Yemnemnka, MoCKBEI,
Caukr-Ilerepbypra,
Ilepmu u
Cumdeporos.
Komnexkc nHXMHN-
PUHTOBBIX YCJIYT B
obsiacTu (propoILia-
CTOBBIX MOKPBITUI
ITpousBoxuTenn
(TOPOIIACTOBBIX
IJIEHOK, a TaKKe
3aroTOBOK M3 (PTO-
POILIacTOB U KOM-
TIOBUTOB.
NHXUHUPUHTOBBIE
ycayru, yTepoBKa
eMKOCTHOT'0 000py-
IOBAHUS, TOUEHBIE
uaneaud u3 gpropo-
ILJIACTOB.
NHXUHUPUHTOBBIE
ycayru, yTepoBKa
5JIEMEHTOB TPY0O-
IIPOBOJIOB U €MKOCT-
HOTr'0 000pymOBAHUA
drToponacramu,
TMOJINATUIEHOM U
O PO UIEHOM
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Poccuiickuue nepepabomuurku )mopmoiumMepos

BHUMA
ABUAIINOHHBIX
martepuajoB OI'YII
THIT P® «BUAM>»

D=

T'enepanbHBIN q1-
PeKTOp, aKageMuK
PAH Esrenunit Hu-
KoJsiaesuu KabJoB,
TeJ.:
+7(499)261-86-77;
daxc: +7(499)267-
86-09 E-mail:
admin@viam.ru
Internet:
WWWw.viam.ru
3aM. gupeKTopa
Yypcosa Jlapuca
BragumupoBHa
261-4349

PaspaboTku u
OIIBITHEIE
IPOU3BOJCTBA:
Kpemuuiiopraunuue-
CKue (B TOM UmcIe
¢dTopcUIOKCAHOBBIE)
U MOJHUCYJAb(PUIHBIE
repMeTUKHU, KOM-
mayHJbl, OTHE-, Te-
ILJIO3AIUTHRIE Ma-
Tepuaabl 1 MHOTOE
apyroe

MK «MUATO»,
000

613044,
Kuposckasa 06.,
r.Kuposo-Yemernxk,
ya.llxonbHada la,
Tesn.(83361) 613-
76, 618-60.
TengupexTop
N.H.JIo3oBCKuii.
mito@mito.
kchepetsk.ru
www.mito.ru

ITupoxuii accopTu-
MEHT UBJeNuii 13
¢ropomnacra-4 misa
HWCIIOJIb30BAHUS B
PasINYHBIX 00JIa-
CTAX TEXHUKU

«IIpomapmarypa»,
000
M A

OMA MaT
A W

613040
Kuposckas o6.1.
r. Kuposo-Yenenxk,
ya. CrtpourenbHas,
4/1
promarmatura92@
mail.ru
TeugupexTop T.C
MyxMMen3saHOB.
Tenedon /Paxc:
(83361) 223-07

BricokoTOUHBIE U3-
neauns us GTopo-
IJIaCTOB U Pas3jny-
HBIX KOMIIO3UTOB
JJIsI MaccoBOT'O U
9KCKJIIO3UBHOTO II0-
TPeOUTe .
CoOoTBeTCTBUE BBI-
COKUM CTaHJapTaM
IMO3BOJISET IIPOU3BO-
IUTH UBHEJUS AJIs
KOCMOCa ¥ MOPCKUX
rayOouH, aTOMHOK
9HEpPreTuKu, Hedre-
Ta30BOM 1 00OPOH-
HOM IPOMBIIILIEH-
HOCTH
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Ilpunoxcernue 3

«DTOPONJIACTOBHIE
TexHoJoruum», 3A0

194100, Caukr-
Ilerepbypr, yJI.
Anexcangpa Ma-
TpPOCOBAa, 1.4, K.
2, nawurep JI, Teu.
(812) 324-75-35
Huxosaii Banepne-
BUY JIpAUEeHKO:
E-mail:
ftoroplast@chem-
com.ru
www.ftoroplast.
com.ru

IIpousBoauTenn
Pa3IUYHBIX U3Je-
Jauit u3 roporma-
cra. Umeercsa yua-
CTOK IO TIPOM3BO/I-
CTBY CTPOTaHHOM
JeHTsl P4 MapKu

ITH

3aBoj 1mo
nmepepaboTKe
ILJIACTMACC MM.
«Komcomoanckoit

|

194044 r. CaHKT-
ITeTepOypr,
CmonsgukoBa, 4/2
T'/O Ipi6ykoB
Cepreit BaHo-
Buu TemedoH:
+78125421521
daxkc:
+78122488729,
tsybukov@kp-
plant.ru
Hapuenko Upuna
HuxrosaeBua — re-
HepaJbHBIN TUPEK-
Top OO0 «HuCcTH-
TYT IIOJIUMEPOB»
(812) 542-71-48
darienko@kp-plant.ru

WUzpgenusa us gpropo-

ILJIACTOB U PeaxTo-

JIaCTOB, OOyUeHMe
CIIeINAaJINCTOB

«Kenpon - Ilepms»,
000

614007 r. ITepmp,
ya. 25 Oxkrabp4,
72. Ten.:
+7(342) 241-68-00
daxc: +7(342)
241-68-00
HupeKTop
Cmupuos B.B.
E-mail:
ptfe@kedron.ru
Web:
www.kedron.ru

IIpousBonuT u mo-
CTaBJIAET TOYHEBIE
uageand u3 QTopo-
ILIacTa, IoJIMaMu-
a, moJauypeTaHna u
KOMITO3UINIA
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Poccuiickuue nepepabomuurku )mopmoiumMepos

«Ypaabckasa
XUMUYecKas
KOMITAHUI»
(Ypanxumiiaacr),
OAO

622012,
CsepaioBcKasa 00JI.
r. Huoxuuit Tarumi,
Cesepmoe 1110cce, 21,
Tes/paxc
(3435)32-40-31, T'/,
Bopob6res [ImuTpuit

Bopucosuu, +7
/3435/ 34-62-01
D.Vorobyev(@ucp.ru
e-mail: ucp@ucp.ru
WWW.ucp.ru

OcHOBHBIE TTPOU3-
BOJICTBA: U3AEJIUA
u3 gropomiacra, a
TaK)Ke IIeHTadpu-
TpUT, GPOopMaJIvH,
JIacTU(UKATODHI,
aMUHOILIACT, Ka-
0eJIbHBIN IIJIaCTUKAT

WuacTuTyT XMMHHI
ABO PAH

EHI.IM

nrana
ONA BCOH BHOOE MBcon.
YMBHBWAIOWAR HIHOG
W mpouEe

690022,
BiraguBocTok,
npocnexkT CroseTus
159, UucTuryT Xu-

IIpumopckuit Kpaii,
r. BraguBocTok, yuI.
Upremckasa, 12,

mun JBO PAH YabpTpagucnepcHbie
JII/IJIep IIOPOIIIKM ITOJINTE-
000 «Baaadopym» TpadTOpITUIIEHA,
690033, IpegHa3HAaUYeHHBbIE

ILIsT COKPAIeHU s
3aTpaTr Ha dKCILIY-
aTanunio TeXHUKH,

OCDI/IC/ (12)14~ BKJIIOYAA TpaHC-
= T IIOPTHBIE CPEACTBA.
s s P (4232) 36-44-70, p bea
Mezaoyam | 313-799, 718758,
720—820.
forum@forumshop.ru
Hayuno- . TenepaabHBIN
HCCIef0BaTeIbCKUIA IUPEKTOP Hayumo- TexHH-
tusuko- Rynanun yecKUil MeHTp Ma-
XUMUYECKHIt Brapgumup Ilasmo- TepHuaNtoBeeHU s
UHCTUTYT Bud, PYKOBOAUTENE | yaroropurens DOP-
uvenu JLS. HTII C.A.Xartumnos IIJIACTA

Kapnosa ®I'YII
HUDPXHN

1y

Poccusa, 105064,
Mocxksa, mep. O6yxa,
n. 3-1/12, ctp. 6
Ten.:

(495) 917-32-57 /
daxc:
(495) 917-24-90
E-mail: secretary@
cc.nifhi.ac.ru

HTII chopmupo-
BAJICSI HA OCHOBE
nabopaTopuii, 3aHU-
MAaBIIIUXCA HUCCJIENO-
BaHUAMHU TIOJIUMeE-
POB U KOMITO3UITH-
OHHBIX MATEPUAJIOB.
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000 «Kuposo-

r.Kuposo-Yenenxk,
Kuposckasa 006..,
ya.MouTaXHad,5
Ten.: (83361)
42449, 48429
DAKC:

Yenyru mo mpoek-

TUPOBAHUIO, U3TO-

TOBJIEHUIO, PEKOH-
CTPYKIIUU U 3aIUATE
TEeXHOJIOI'MYECKOro

TeXHOJOTUMH »
-«TOM®JIOH »

(3822) 58-40-30
TenepanbHBIT nU-
pektop C.B.Ilaros
E-mail: tomflon@
mail.tomsknet.ru

Eg;;;?;f (83361) 42449 M BCIIOMOTATEJHHO-
Ten. gupexTop ro o0opyaOoBaHUS
C.B.Anoxuna IJIA XUMHUYECKOH,
E-mail: polimer | HedTsauoit u gpyrux
chepetsk@inbox.ru | orpacieit TpoMbImI-
Cair: JIEHHOCTH
f9-polymer.ru
r.Tomck, yi.
HN.BoaorHukosa,?
000 Temn: (3822)
«DTOpIOIMMepHEIe 58-40-31, 59-19-55 | ®TopomiacToBbIe
daxc: MOPOIIKYA ¥ CMa3KU

Ha 6a3e PTOPIOJIN-
MepPOB

«IMoaukrc+», 3A0

613049 KupoBckas
06s1. . Kupogo-
Yenenr yia. Jlenu-
Ha,. 68 Tenedou:
(83361) 41808,
®daxkec:
(83361) 35599,
T'/n Crenmanos
IOpuit 'ernague-
BUY 4-59-22
www.poliks.ru
f4@polix.
kchepetsk.ru

ITpousBomuT pas-
JINYHBbIE U3NEJUA U3
(dropomaacToB mo
uyepTerxam
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Poccuiickuue nepepabomuurku )mopmoiumMepos

3A0
«IImacrnoaumep-T»

195030 r.
CaukTt-IlerepoOypr,
ya. Kommyssl,
I. 67.

Tex.:
+7(812)527-65-84,
527-64-46
daxkc:
+7(812) 527-64-65

- IIJIAHTY BBICOKOTO
¥ HU3KOTO JaBJIeHUA
- TpyOBI U3 (PTopo-
miacra

- YILIOTHUTEJBbHEIE
MaTepraJIbl

- 9JIEKTPOU3OJIAIU-
OHHBIE MaTEPUAJIbI

- aHTUKOPPO3UOH-
HbIe MaTePUaJIbI

- aHTUAATe3MOHHbBIE
TOKPBITUA

- (byTepoBaHHBIE
usnennsd

- He(precToliKasa
IJIEHKa

000
«IIpomIlomumep»

450022, r. Yoa,
ya. Menpneneesa,
134
ITouToBEBIi ampec:
450022, r. Yda,
a/a109
ufapolimer@mail.ru

TIOCTaBKU JITOOBIX
u3oeJIni 13 MaTe-
puajia propomnja-
cTa, MHKUHUPUHTO-
BbI€ YCOAYTU

000
«Koucranra-2»

r.Boarorpan,
ya. Enuceesa, 3
mailto:secret@
constanta-2.ru
Ten/daxc: (8442)
97-26-40, 95-54-79,
95-99-23,
94-55-56,
'/ 3epiukoB
Koucrantun
OpbeBuu,
secret(@constanta-

Koibiia pesuHOBBIE
BO (pTOPOILIACTOBOM
obosouke (PPK)
UL SKECTKUX YCJO-
BUH SKCILIyaTaluu,
(PTOPOILTIACTOBBIE 1
Ip. VILIOTHEeHUS
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000 «Xummiaacr»

r. HoBocubupck,
ya. T'oronsa, 194,
Kopmyc 35,
(383) 2091327,
(913) 7882888, Bo-

IlnenKku u JeHTHI
u3 (ropomiacra

pokrov@pokrov.su.

penkuii @D-4, usnenusa us
ITaBen Cepreesuu, | dropomracra, IIJIeH-
(913)3813819, ku I[IBX
YceHKO
Huua BuranbeBHA
himplast054@ngs.ru
r. CaukT-
ITerepOypr,
Konomenckas yau- | IIporessr, Odraib-
na, 4a , moJtorus, Oo6mias
3A0 Hayuno- Tes.(812) xupyprusa, [lmenku,
TIPOU3BOACTBEHHBII 764 02 59; IToBHBIN MaTepu-
KOMILJIEKC Tes./daKc: as, CromaroJsiorus,
«IKodI0H» (812) 764 55 42; YemtocTHO-IMITEBAA
ecoflone@mail. XUPYPrus
wplus.net.
T'/1 Ipsaxos Baue-
puii EsrenseBuyu
IIpousBoacTBEHHOE Hosocubupck
TedJIOHOBOE
IpeaIpusaThe +7 (383)
«IToKpOB» 348-74-53, If}‘)’;‘f;gi
-03-04 ’
(e} ;@; (e} pokroigg@ofal?dex.ru KOHAUMTEPCKIE
oy o
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TaOoauuel CBOMCTB

(hTopmormMepPoOB, KOMIIOSUTOB HA UX OCHOBE
1 (pTOPUPOBAHHBLIX MaTepPUaIOB

(rabaunsl cocraBiaeHnsl mo gaHubIM 113JI KUXK,
OAO «Tanollonumep» u MaTepuajgaM OOKJIALOB Ha
KOH(pepeHIUAX 110 GTOPHOIIMEPaAM)
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Ilpunosxcernue 4.1

Xapakrepuctuku (propomiaacra P-4

dropomact-4 (P-4) - 9T0 KpUCTAIIUUECKUN TTOJIUMED, C
TeMIIePaTypPoil MIaBIeHNA KPUCTAIIUTOB (MEJIKUX KPUCTAJJIOB,
He MMEIOIUX JCHO BHIPAXKEHHON orpaméHHoi ¢opmsei) 327°C
W TeMIepaTypou CTeKJOBaHUA® aMOop(HBIX ydyacTKoB oT -100
o -120°C. Ho u npu GoJiee HU3KOI TeMIepaType IIOJUMep He
TepsAeT 9JACTUUYHOCTHA BBUAY THMOKOCTH MaKPOMOJEKYJ U He-
OOJIBIIION BEJIUYMHBI MEKMOJIEKYIAPHBIX cui. ®-4 maske mpu
TeMIepaType BbIllle TemilepaTyphl pasnosxkenus (415°C) ue me-
pPexXoauT B BA3KoTeKyuee cocroAnue (mpu 370°C BA3ZKOCTEL ero
pacmiasa pasHa ~10''II, t.e. 8 1000000 pas GoJibIlle BA3KOCTH,
HeOo0XOAUMOM [JIA JIUThS MO JaBJIEeHUEM), II03TOMY IIepepadoT-
Ka ero BO3MOKHA TOJBbKO METOMOM CIIEKaHWsS OTIPECCOBAHHBIX
TabJIeTOK.

*CmeKka000pa3Hoe cocmosHue 3amo meépdoe amop@Hoe
cocmosarue seujecmea, obpasyrnuieeca npu 3ameepile6arnul ezo
nepeoxaax0enH0z0 pacn.iasa.

B saBucumMoOCTH OT CKOPOCTH OXJasKIeHUA (IO Temiie-
parypel Humke 250°C) mocie creKaHus MOYKHO IIOJYyYUTH 3a-
KaJIeHHBbIe M3JeJINs CO CTEeIeHBbI0 KpHcTaJLIndHocTH ~50% u
ILJIOTHOCTBIO ~2,15 r/cM® uin He3aKkaJeHHbBIE CO CTEIIEHbIO KPH-
crasanyHocTu 6osee 65% miaoTHOCTHIO BhIIIE 2,20 /CM3.

IIpu Temmeparype skcmryatanuu u ot -69°C mo +260°C
CTelleHb KPUCTAJJIMYHOCTH, AOCTUTHYTAA IPU TAaHHOM PEeXKHU-
Me OXJIAXKIeHNsI, He MeHAeTCs, Ipu TeMiepaTrype Buiire 260°C
CTelleHb KPUCTAJJIUYHOCTU MOCTEIEeHHO YBEeJINYUBAETCS, OCO-
0eHHO OBICTPO OHAa BhIpactaer mpu 310 — 315°C.

*IIpumenanue asm.: 60NPOCvL NAABACHUSL KPUCMALLIUMOS
IITDI mpebyrom 00ONOAHUMENbHO20 USYUEHUS.
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Tabauuya 4.1.1.

CooTHollIeHNEe CTemeHn KPUCTAJJIUYHOCTHA U IIJIOTHOCTH

CremneHnb IILroTHOCTH CreneHnn IInoTHOCTH
KPHCTAJ- npu KpHCTAJI- npu
JU4YHOCTH, Y 23°C, r/cm?® JUYHOCTH, Y% 23°C, r/cm?
40,0 2,12 69,4 2,21
43,2 2,13 72,8 2,22
46,5 2,14 75,2 2,23
49,7 2,15 78,0 2,24
53,0 2,16 80,7 2,25
56,3 2,17 82,6 2,26
59,7 2,18 85,2 2,27
63,1 2,19 89,0 2,28
66,5 2,20 - B

O0 oTCyTCTBUM HOPUCTOCTU CBUIETEJIbCTBYET IIOJHASA

MIPO3pavHOCTh 00pasia Bo Bpems creraumus mpu 370-390°C.

Haxe He3HAUMTEIbHAA ITOPUCTOCTH BHI3BIBAET MYTHOCTDL 00pas-

na. ITopucrocts, paBuas npumepso 0,1-0,2% , sameTHO BiInseT

Ha TOYHOCTH OIIpenesieHNA IIJIOTHOCTH.

I[aHHBIe O 3aBHCHMOCTHU yAEJIBbHOT'O o0beMa W IIJIOTHOCTU

OoT TeMIlepaTyphbl OJid 06pa3ua CO CTEeII€eHbIO KPUCTAJJINMYHOCTHU

68% (ILIOTHOCTh MEAJEHHO OXJAKICHHOTO M3/ejiusd) IIpUBeIe-

HbI B Tabauie 4.1.2:
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Tabauuya 4.1.2.

3aBUCHMMOCTH yIEIbHOT0 00beMa M IJIOTHOCTH OT TeMIIepATypPbhI
ISt 00pasia co CTerneHbi0 KpucTaLtnaHoctu 68%

Temme- yﬂe{b- IInor- Temme- y}:[e.nub- IInor-

parypa, og::;[ HOCTB, parypa, og':g;a HOCTb,
oC onr® /r’ r/cm?® oC P /r’ r/cm?®
-50 0,440 2.27 175 0,4769 2,10
-25 0,443 2.26 200 0,482 2,08

0 0,447 2.24 225 0,488 2,05
+25 0,453* 2.21 250 0,495 2,02
+50 0,456 2.19 275 0,503 1,99
+75 0,459 2.18 300 0,514 1,95
+100 0,463 2.16 325 0,534 1,88
+125 0,467 2.14 327 0,640%* 1,57
+150 0,471 2.12 350 0,655 1,53

*TIpu marpesanuu or 19,6 mo 22 °C ymeabHBI 06BEM
yBeaunuuBaercsa Ha 0,74% .

**TIpu 327 °C ymenbHBIN 00bEM yBeanuuBaerca Ha 20% .
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Tabauuya 4.1.3.

OcHoBHBIE MOKa3aTean (PU3NKO-MEeXaHUYECKHX CBOMCTB

¢proponaacra-4

Paspymaromee HanpsikeHue, Kre/cm> 3HauYeHU s
IpU PaCTSIKEeHUN:
- He3aKaJeHHBIN obpaser :
(KPHCTAILTHYHOCTD 20-80%) 140-350*
- 3aKaJeHHBIN obOpaser (KpucramiunaaocTs 50% ) 160-315%
IPU CIKATHUU:
- Hanpsskenue npu 1% -Hoit gedopmanum 100
- Hanpsasxenue 10% -Hoit medopmanuu 185
Conporusienuio usruby (crpesa nporuba 6 mm) 185
OTHOCHUTEeJIbHOE YVIJNHEHNE IIPU pa3pbiBe % 250-500
OcraTouHoe yanuHeHue, % 250-350
Hanpsioxkenue ipu 10% -HOM yIJIMHEHUM, KI'C/CM> 110-120
Mopaysib ynpyrocTu, Kre/cm?
4700-

- pu uarube npu 20°C 3500
- mpu casure 20°C 2700
Yaapuas BA3SKOCTb, KIccM/cM? 100 (ue

JloMaeTcs)
Ynapuoe pacraskenue, kre.em/cm? (DIN 53448)
- mpu 20°C 650
- npu 23°C 680
TBepmocThb:
no Bpunesiio, Kre/mm? 3-4
o ITopy nopu 20°C:
- miajga C 85-87
- miajga D 55-59
Teeppocts o PokBesny (mkasa I) 80-95

“ B 3aBHCHMOCTH OT TOrO, KakK BbIpe3aH obpasell: IIO-
IepeK HAIpPaBJIEHHUS IIPECCOBAHUS - BHICOKME 3HAUEHUS, BIOJIb

HaIlrpaBJIEHUA IIPpeCCOBaHUA - MaJibIe.
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Tabauuya 4.1.5.

dusukro-MmexaHnueckKne cBoiictsa ¢gropoiaacra-4 npu
HU3KHMX TeMIeparypax

TemmnepaTtypa, °C
IlorasaTenun
-93 | -123 |-153| -193 | -223 | -269

Paspymratoriee 1750-
HaNpsKeHue MMpu 350 - 980 | 1260 | 1554

) 5 1960
cKaTUU®, KIC/CM
Mogyas ynpyroctu | 52500 i i ) 70000
IpU CIKATUU, KI'C/CM>

*Pagpyialiee HAIPIKeHNe IPU CXKATHN PABHO HAIIPS-
JKeHUIo, mpu Kotopom medopmariusa cocrasiaser 0,2% .

Tabauua 4.1.6.
3aBucumocTs gedopmanuu gpropomiacta-4 Ipu CKATHH OT

TeMIIepaTyphI
I[zﬁ:l),pl;)a- Harpyska, BeissiBaromas gedopmManuro, Kre/cv?
- -50°C | 0°C | 25°C | 50°C | 100°C | 150°C | 200°C
1 203 157 62 49 31 17,5 11
2 304 210 92 66 39 27 20
3 350 236 105 (s 48 33 27
4 374 251 120 85 59 39 31
5 390 262 127 92 62 44 35

OgHuM ¥3 BasKHEHINNX MPOYHOCTHBIX ITOKasaTesel sAB-
JISAEeTCA TIpefes TeKYUYecT! IPU PaCTAKEeHUWH,
JKeHue, MPU KOTOPOM BO3HUKAIOT OCTATOYHBIE ned)opMalluiu.
OH 3aBUCUT OT CTENEeHW KPUCTAJJINUYHOCTHA, CKOPOCTU PAaCTs-
JKeHUsA W TeMIiepaTypbl. IIpu cTemenn KpucTalIudHocTH 65%
u cKopocTu pactaykeHus 100 MM/MHUH 3aBUCHMOCTD IIpejeJia
TekyuecTr oT abcostorHol Temiepatrypsl T (°K) omuceiBaercs
SMIOUpPUUYECKON popmyaoii (cupasemiusoii ot 20 go 300°C):

- 255 -

T.e. TO HAIpPH-



Ilpunojxcernue 4

lg(6T)= 0,53166+483,64/T*
Hu:xe B Tabauie 4.1.7 mpuBefeHbl 3HAUEHUS IPEIEIOB
TeKydecTu @ - 4 1 HEKOTOPBLIX TeMIIepaTyp, PacCuuTaHHBIEe
o aTou hopmyJe:

Tabauua 4.1.7.

3HaueHHs IpeaesioB TeKydecTn P-4 115 HEKOTOPHIX TeMIIepaTyp

Temnepa-

0 25 50 75 100 | 150 | 200 | 250
Typa, °C

IIpemen
TeKkyuectu, | 42,4 | 106,9 | 83,5 | 67,2 | 46,6 | 35,5 | 28,6
Kre/cm?

IIprumeuvanmwe: Tpu JIUTEIHHOM BO3IEUCTBUU HATPY30K
ocTaTouyHbIe AehOopMAIlM BOSHUKAIOT IPU MEHBIIINX HAIIPAKe-
Huax (40-50% ot paccunTamHBIX IO GOpMYyJIe).

*[IpumevarHue agmopos.

Dopmyna npusedena 6 kHuze Yezodaesa [1. I[., Haymosoii 3. K.
u ynaesckoii I]. C. Dmoponnacmut. JI.; I'ocxumusdam, 1960 e.
Psad yuénvix cnpasediueo cuumarwm smy 3aKOHOMEPHOCMb He-
8epHoil u He nodxodaweil 0nsa 8cex 8u0o8 pmopnoaumepos. B
C8A3U C IMUM NOJb308AMbCA OAHHOU (OPMYJLOL MblL He PEKOo-
mendyem 00 6oJee 2yb0K020 €é aHaALU3A.

SABieHNe MOJ3yuecTU
IIpu KoHCTpyupoBaHMM H3AeJuil u3 (roporniacTa-4 cie-
IyeT YYUTBIBATH MOJI3ydyecThb. llosidyduecTh (medopmarnusa mpu
IJIUTEeJIbHOM IEeMCTBUU HAT'PY3KM) PaCCUUThIBAeTCA 1O (hopMy.Jie:

Ig(y)=1g(y,)+algt

rpe v, - neopmanua 3a t cyTKu; Y, - Aedopmanusd 3a 1
CYTKH; a - KOa(h(PUITEHT, 3aBUCAIINNA B OCHOBHOM OT TeMIIepa-
TYpPBI U B MEHBIIIEA CTEeIIEHW OT HAarpy3KU, €CJU OHA He IPEBbI-
maet 40-50% mnpegesaa TeKydecTH.
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3HaueHUA Koa((duiimeHTa a u HeKOTOpPbIe JaHHbIE O II0JI-
3yuecTr OJs 00pasl[0B CO cTemeHbio Kpucramaudaoctu 50%
npusefensl B Tabnune. [lepopmanus 3a 1 cyTu (y,) mpu Apyrux
HarpyskKax ¥ TeMIlepaTypax OIIPeAessieTCs ONBITHBIM IIyTeM.
IIpu crenenu KpucraminuaocTu 65-68% mon3yuecTh MEHBIIE.

Tabauya 4.1.8.
ITonsyuects (propomimacra-4

'1:?1;1:138- HZ:S};?;? > | Medopmanusa, % | Kosdpdumuenr a
1 cyr 4 cyT
Cmarne ) | '
20 33 6,00 6,25 0,030
20 21 3,05 3,19 0,032
Pacraxxenne 1 cyr 4 cyr -
(v,) (v)
40 28 2,72 2,87 0,038
100 28 5,58 5,90 0,040
140 21 4,67 4,94 0,042
200 14 4,08 4,50 0,048
250 14 5,17 5,58 0,055

Koadduimenr rpeans

Hamuble 0 3aBUCUMOCTU Koa(pduiiuenra tpeHus ®-4 or
CTaTUUYECKOU W OWHAMHYECKOW Harpy3Ku (IIpm MAaJbIX CKO-
pocTsax Koa((PUIMeHTHI TpeHus (Topoiaacta-4 mo craau 6e3
CcMasKI! OJMHAKOBBI) IpUBeeHbl B Tabuie 4.1.9.
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Tabauua 4.1.9.
3aBucumocts Ko duimuenra Tpeausa ®-4 or HArpy3Ku

Harpyska, krc/cm? 1 3 10 20
Koaddummenr rpennsa 0,4 0,1 0,06 0,05

IIpumeuanue: nmpu Haauuuu cMasku KTp mpumepHo B 2
pasa MeHbIIIe.

Juunamuueckuii Ko3(d@duiumeHT TpeHus Qropomiaacra-4
mo craau 6e3 cMasku mpu Harpyske ~20 Krc/cm? 3aBUCHUT OT
CKOPOCTH CKOJIbYKEHUA:

Tabauua 4.1.10.

CKOpOCTH CKOIbIKEeHH,

4 8 20 40 80 | 160
cMm/c

JdunamMuuecKuit

0,05| 0,1 |{0,15| 0,23 | 0,24 | 0,27
K03(¢puieHT TpeHus

Tenaodpusuueckue cBoiictea gropomnacra P-4

B mpucyTrcTBumM HATONHUTENS TPU MaJBIX CKOPOCTAX
CKOJIbKEeHUA KO9(P(PUIIMEeHT TPEeHUA HECKOJbKO BEBIIIE, a IIpUu
OOJBININX CKOPOCTAX - HUMKE, ueM KOd(MGUIIMEHT TPEHUSA Uu-
croro (proporaacra-4 mo cTajau.

ITpu 327°C (ma mOBEPXHOCTU TPEHUs) KO3POUIIUEHT Tpe-
HUA Groporiacta-4 Mo CTaIW Pe3Ko BoadpacTaeT (B HECKOJBKO
pas), 4To TMPUBOAUT K KaTacTpoduUecKu OBICTPOMY M3HOCY U
Pa3pylLIeHnIo NOLINUITHIKA.

Hecmeuennusniit ¢ropomnact-4 (B Buge MHOPOINKAa) HMe-
eT cTemeHb Kpucrtajmamuuaoctu 95 - 98%, mocie cmekaHus -
ot 50% (3akasenubIit) 10 68 - 7T0% (HesaxkaseHHBIH). Huke
19,6°C smemenTapHas Auelika Kpucrajia (propomracra-4 co-
crout u3 13 rpynn CF,, seimre 19,6°C - uz 15 rpynn CF,. Ilpu
19,6°C TpexkJImHOMEpPHAA* YIIAKOBKA IIEPEXOAUT B MEHEe YIIO-
PAIOUEHHYIO0, TeKCArOHAJIBbHYIO¥, UTO COMMPOBOMKAAETCSA YBEJIN-
yeHneM o0beMa KpuctamautoB Ha 0,00568 cm?/r (1,2 o0beMH.
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% ), min yBeanueHreM o0beMa o0pasiia IpU CTEIeH! KPUCTAaJI-
auuHocTu 68% ma 0,74% . IIlpu HaIMUYUKM BHEIITHETO AaBJICHUSA
TouKa mepexoga moHmxaercs Ha 0,013°C ma Kaxagymo aTmoc-
depy. ITpu 30°C mmeeT MecTO BTOPOU IIepPeXOf KPUCTAJLIMYE-
CKOIl CTPYKTYPBI, HO U3MeHeHne o0beMa cocraBisier easa 1/10
yacTh udMeHeHus obbema npu 19,6°C. Ilox BEICOKUM IaBJIeHH-
em (4500 krc/cm? mpu 70°C) BOBHHUKAET TPETUH IIePeXO/.

*TPEeXKJINHOMEPHAs - TPU HepPaBHBIE, IO KOCBIMH yIJia-
MU, KPUCTAJLINYECKUE OCHU.

*reKcaroHajbHas - TPOUHAA OCh CUMMETPUH.

TemmepaTypa CTeKJOBAHUSA aMOP(HBIX YyYaCTKOB, OIIpe-
JeJleHHas II0 TeMIlepaType XpPYIKOCTH, Kojebsercs oT -97 1o
-100°C, a mmo Touke mepernba KpUBOM 3aBUCUMOCTH MOIYJISA YIIPY-
roctu cocrasisier -120°C. Temmeparypa mepexoma amMop(HOro
TBEPIOr0 Teja B MePeOXJIaKIEeHHYIO KUIKOCTs paBHa 127°C.

IIpu 327°C kpucramiuTsl proporiacra-4 miIaBATCA, U OH
CTAHOBUTCSA IIOJHOCTHIO aMOP(HBIM, COBEPIIEHHO IIPO3PAYHBIM
(IIpu OTCYTCTBUU MOPUCTOCTU), BHICOKOIJIACTUUYHBIM, HO HE Te-
yer. O6bem BospacTaer Ha 20% .

Touka IJIaBJI€HUSA 3aBUCUT OT BHEIIHErO AABJEHWUS - HA
Kaxkayio armoc(depy moswimiaercss Ha 0,154°C. IIpu ocThiBa-
Hum pacmiaBa Hu:ke 327°C o0paser, MyTHeeT M CTAHOBUTCS
HEeIPO3PaYHBIM - MOJIOUHO-6eJbIM. CKOPOCTh KPUCTAJIN3AIINN
3aBUCHUT OT TeMIlepaTyphl (MaKcuMabHasa cKopocTb mpu 310-
315°C), oT IpPOLOMKNTEIbHOCTA BBIAEPIKKN B PACILIABICHHOM
cocroauuu npu 370-390°C (uem Gosbllle BpeMsi CIEKAHUS, TeM
OBICTPee KPUCTALINIYETC 00paselr) u OT CPeJHEro MOJIEKYJIAp-
HOrO Beca mojuMepa (4eM HUKe MOJIEKYJISAPHBIA BeC IIOoJUMe-
pa, TeMm ObICTpee OH KpHCTajaudyercs). Ha sToM ocHOBaH Me-
TOJ KOCBEHHOI OIIEHKHM MOJIEKYJIAPHOTO Beca (roporiacra-4:
oOpasel B BUe AUCKA TOJIIUHON 2 MM cmekaror mpu 370°C B
Teuerune 13 4 u oxuaaxkgarmt or 370 no 250°C B Teyenue 5 4. ITo
ILIOTHOCTH MOJydeHHOro obpasma mpu 23°C MOXKHO OILI€EHUTh
MOJIEKYJIAPHBIHA Bec: 2,16-2,19 r/cm3-171s1 BHICOKOMOJIEKYISAP-
HOTO moaumepa, 2,20-2,22 r/cM3-1/1s1 HU3KOMOJIEKYJISPHOTO.

Huxe B Tabinumnax 4.1.11, 4.1.12, 4.1.13 npuBeneHbl He-
KOTOphIe TeIIo(pu3nUecKue cBoiicTBa (propomiacra-4.

- 259 -



Ilpunojxcernue 4

Tabauua 4.1.11.

Tenmodgusunueckue cBoiicTBa ropomaacra-4

Temnocroiikocts mo Buka (mpu mHarpyske 5 krc), °C 110
YaeapHas TEILIOEMKOCTb, KKaJ/(Kr°C) -

mpu 0 °C 0,23
npu 50 °C 0,25
Kosdpdpunuenr remwronposoguocTu, kkaa/(vma’C) 0,20

Tabauua 4.1.12.

3aBucuMocTh KodduimeHTa TEmIoBoro JUHEIHOTO
pacuimpeHus: OT TeMIIEPATypPbI

0 ot -60
Temneparypa, °C 10 -10 19,6 | 30 | 40 | 200 | 300
Kospdumuent
JMHEHHOr0 pacuIupeHus 8 34 | 28 | 11 | 25 64
(X'10'5' OC-l

Ilpumevwanue: Ha mpakTuke ynoOHee IOJIB30BATHCA CPEJ-
HUMU 3HAUYEHUSAMU TEIJIOBOTO KOo3(hGUIlMeHTa JUHEHHOTO pac-
ITUPEeHUA AJA OTpeieIeHHBIX NHTEPBAJIOB TeMmiepatyp. Ciaeny-
eT TaK:Ke YUUThIBATh, UTO IIPY HaTrpeBaHUU U3Jeauii us3 Gropo-
miacta-4 B HUX YacTO BOBHUKAIOT BHYTPEHHWE HANPAKEHUA,

BbI3bIBaIoII e HeO6[1aTI/IM09 N3MEHEHNE pa3MepPoOB.

HNuornma

BMECTO OJKHIAaeMOTO IIPU HarpeBaHUU YIJUHEHUs o0pasia OH

COKpaIiaeTcsd.

- 260 -



Tabauuwbl_ceoiicms hmopnoiumepos

Tabauuya 4.1.13.

JlanHble ycpegHEHHOTO KO3 (GUIINeHTA TEIJIOBOTO JIMHEeH-
Horo pacmupenus (Karp), npuBegeHHbIe HUKE, OTHOCATCA
K o0pasiaM, B KOTOPBIX IIOJHOCTHIO OTCYTCTBYIOT
BHYTPEHHHE HANIPAKECHUA:

&) &)
S 3 " . S 5 B',‘ o
) E e = g @S < ¢ 2 =~ g @M ©
& ESE9| E8« & ES 89| E S«
= (] = = Q =
8 S5 B 29 s 5 S5 B2 | EQ S
3, S ES| @2 & 8 S E&s| e =E
9 SEE=S| 2868 5 SEES|28¢
B SE38| 2ag 5 SES8|5Ag
> &2 =1 = < 2 =] =

= =
‘;If) jgg 8.6 1,85 }I‘:)T:12050 12,4 | 40,93
o jgg 9,6 1,68 A%T:12550 13,5 | +1,59
‘;f) 'J}gg 11,2 1,40 E‘Z)T :22050 151 | +2,64
o ;5205 13,5 1,01 H%T:22550 174 | +3,92
H(‘)’T+(2’5 20,0 0,50 g%T:32050 21,8 | +5,99
zz ﬁg 124 | +0,31 H‘:)T:32050 21,8 | +5,99

* Or pasmepa npu 25°C.

JdaeKTpuUYecKkne cBoiicTBa (propomaacra-4

ITokasaresn sjieKTPUUYECKUX CBOMCTB (proporiacra-4
mpuBeneHbl B Tabaunax 4.1.14, 4.1.15.
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Tabauuya 4.1.14.

ITokazaTenu 3JIeKTPUYECKUX CBOICTB (hropomnacra-4

Y neabpHOE JJIEKTPUUYEeCKOe COIIPOTHUBJICHUE:

-noBepxHocTHOoe, OM - cM >1017
-Ha Bo3xyxe co 100% -Hoii OTHOCUTEJIbHOI ~10'
BJIASKHOCTHIO

1017 _
-o0semuoe (1o 150°C), Omrem 1020
-IocJe JJIUTeJHHOTO MpeObIBaHUS B BOJIE He
MEeHSeTCs
MusnexTpuueckas mpoHuiaemocts (pu 60 - 101°

1,9-2,2
')
Tanrenc yr.nzlio JUIJIEKTPUUYECKUX TIOTEePh <0,0002
(mpu 60 - 10'° T'x)
JdaeKTpuuecKasa MPOYHOCTh, KB/ Mm:
-IIPU TOJIIUHE o0pasna 4 MM 25-27
-mpu ToJamuHe oopasua 0,1 - 0,3 Mmm 40-80
-mpu ToJmruHe oopasma 0,005 - 0,02 mm 200-300

JyrocToiKOCTH, (CIJIONIHOTO TOKOIMPOBOIAIIETO CJIOS
TIpU BO3AEHCTBUM AYTHM He 00pasyercs)

Tabauuya 4.1.15.

3aBHCHUMOCTHh TAHTEHCA yIJjia TUIJEKTPHUECKUX IOTEePh OT

4aCTOTHI
Yacrora, I'm; | 60 103 104 10° 106 107
tg5-10* 0,5 0,3 0,4 0,7 0,7 0,7
Ilpumeuanusa:

1. Tamrenmc yria [USJIEKTPUYECKUX IIOTEPb OCTa-
eTcsi IIOCTOSIHHBIM IIpu Temmeparype ot -60 mo 250°C.

2. IIporpee mpu 300°C B Teuenue 6 MecsAIleB He BJIHSAET

Ha IuaJIeKTpUUYecKHe cBoiicTBa (propoIrniacra-4.
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XuMHUuecKne CBOMCTBA

droportacT-4 SABIAETCA CAMBIM CTOWKUM M3 BCEX W3-
BECTHBIX MAaTepPHaJioB - IJIACTMACcC, MeTaJLJIOB, CTEKOJI, SMaJielt,
CILIAaBOB M T.II. Ha Hero cOBEepIIeHHO He IeHCTBYIOT KICJO-
TbI, OKHWCJUTEJU, IeJouu, pactBopurenu. Ha ¢ropomiact-4
JIeHCTBYIOT TOJBbKO pacIlJiaBJIeHHBIE II[eJIOUHbIe MeTaJLJIbl U UX
KOMILJIEKCHbBIE COeIMHEeHUA C aMMHAKOM, Ha(pTaJIuHOM, IIHUPHU-
IOUHOM, a TaKiKe TPexX(ITOPHUCTBIN XJOP U 3JEMEHTHBIN (PTOP
IIPU IIOBBIMIEHHBIX TeMIlepaTypax. IIpu TemiiepaTypax BbIIIe
327°C dropomiact HabyxaeT B KUIAKUX (QPTOPYyrIeposax, Ha-
npuMep B nepdroprepocure. IIpu 20°C gropomnact-4 ciaerxa
nabyxaert (3 - 9% ) B dropxyopcomepkaiinx rasax (ppeonax).
Brire 350°C ¢gropomiact-4 pearupyer c IfeodeseMebHBIMU
MeTalJlaMU U UX coeuHeHMAMU (OKHcJIaMu M KapOoHATaMu),
a Tak/Ke C OKHCJIAaMU HEKOTOPBIX APYTUX MeTaJjoB (CBHHIIA,
KaaMmus, meau). @roporiacT-4 He cMauMBaeTCs BOJOU IIpU Kpa-
TKOBPEMEHHOM IIorpyskennu (yroja cmaunBanusa 126°), Ho cma-
YUBaeTCd HIPU AJUTEJTbHOM IPeObIBAHUM B JUCTHUJLINPOBAHHONI
Boze (15 - 20 cyTok). B cosenoit Boze (Hammpumep, MOPCKOIi) Ha
noBepxHocTHu (propoiaacra-4 uepe3d 15 - 20 cyTox oTaaraercs
MIJIeHKa coJieil, cMbIBaeMasa AUCTUJIIMPOBAHHOII BOJIOMA.

Bogomormomenue 3a 24 uaca (u 00oJiee IIPOIOIKUTEILHOE
BpeMs) — Ha ypoBHe ormubku B3BemmuBauus (0,00% ).

dropomaact-4 abCOTIOTHO CTOEK B TPONMUYECKUX YCJO-
BUAX U He MOABEPIKeH AeMCTBUI0 rPUOKOB (HO W He II0JaBJseT
WX PasBUTHUE).

Baaronponumaemocts npu 20°C pasua 3:10° - 6:10° r/
(cM'u*MM PT. CT.);

IMapompounmaemocts npu 20°C pasua 0,6-10° - 1,2:10°
r/(cM'u4'MM PT. CT.).

[daHHbIe O Tra3ompPOHUIIAEMOCTH IJIEHKH u3 (ropoima-
cra-4 (mpu orcyrerBum mop) Touarmuuoi 0,1 mm mpu 20°C
[B cm®/(cvre'Mm pr. cr.)] npuBenensl B Tabauie 4.1.16.
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Tabauuya 4.1.16.

Boaaoyx 1,1-10°
Asor 0,7-10°
Kucaopon 2,3-10°
Bomopon, 6,3-10°
JIByOKHCH yriepoga 4,8-10°

HpI/I HaJU4YUM IIOPUCTOCTU IIPOHMNIIA€MOCTH MOKET yBe-

auuuBaThbesa 1o 1000 pas.

IIpo3payHOCTh ILIIEHOK

dropomnacr-4 mpospayeH A BUAUMOrO CBETA TOJBKO
IpU MaJioil ToJIuHe miaeHKu (cm. Tabaumy 4.1.17).

Tabnuuya 4.1.17.

Toamuaa NMiIeHKH, MM

0,05

0,10

0,15

1,00

IIponyckanue BUAUMOro ceera, %

88

47

20

5
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Taoruua 4.24.

IToxazaTenn kayecTBa BBINIYCKaEeMBIX (PTOPKAYUYKOB

Haunmenosanue
IIoKa3aTels

CRD-
32

CR®-
26

CR®-
260
HM

da-

¢rop
2000

daa-

¢rop
7000

daa-

¢rop
3000

BsaskocTs 1o
Mymnmn:

MB (4+4)
160°C

70-95

MB (4+4)
150°C

80-
105

MB (1+10)
121°C

30-85

30-89 | 30-79

MB (4+4)
100°C

Ouuamuueckas
BABKOCTH

40% -ro
pacTBOpa B
amnerone, mllaC

40-79

Maccosas
IoJIA BJAru,
% , He Goiee

0,15

0,15

0,5

0,5

0,5 0,5

TepmocTabuIb-
HOCTH (IOoTepsa
MAacchl),

% me OoJee

270°C5 gac
300°C-3 uac

0,15

0,20

2,0

Ycanxa, %

16-25

16-25

Copep:xanue
F, %

54-
55%

66-
67*

66-
67*

66-67

68-69 | 70-71

Copep:xanue
Cl, %

14-
16*

TemnepaTypa
cTekjoBanuA, °C

-17%

-17%

-17*

-17*

18% | 5%

*— He HOPMUPYeETCS
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Tabauuya 4.2.5.

CpaBHuTeIbHBIE CBOIICTBA Pe3MH HA OCHOBE (PTOPKAYyUYYKOB U
HATyPaJBHOTO KayJyKa

Pesuna ma ocuose
Haumenosaumue
moKasaTejs rop- ¢rop- daadrop Hary-
KayJyyka| KaydyKa 3000 paibHOro
CK®-32 | CKdP-26 KayuyyKa
IIpenmen mpoumocTH
npu pactskenunn, | 190-250 | 140-180 | 110-150 180
Kre/cm?
OTHOCHUTEIBLHOE
yOJIUHEeHNe 100-260 | 130-220 | 200-300 550
mpu paspbiBe, %
Tepnocrs 1o 65-75 65-75 65-75 ;
Ilopy
Mopo030CTONKOCTS, ot -20 or -20 or -13 55
°C 1o -30 no -30 1o -20 i
TennocToiikocTsb, °C +200 +250 +250 +100
CTOHAKOCTD K + " n i
MacJiaM, 030HY
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Tabauua 4.2.6.

ITapamMeTpsl MaTepuaia, TeMIePaTypPbl mepepadoTKu
U 00JIacTH IIPUMEeHeHusA (propomiaacra-4

ITapamerpsl MmaTepuaJa,
pesKuMBI TEPpMOOOPAOOTKHN

Mapka
IIpumenenune
MaTepuaJa

Cpemguuit
pasmep
9aCTHIL,

MEM
Hacsimaag
ILIOTHOCTb,

Kr/m?
HuTepBan
TeMIeparyp,
oC

CycCIIeH3MOHHBIN HMOJIUTETPaA(TOPITUIEH

HNarorosinenue us-
IeJINH IIOBBIIIIEeH-
D-41TH 100-180 | 450-520 | 320-390 | HOI HaALEKHOCTH U
JIEKTPOTEeXHUIUe-
CKUX U3IeJInii

J 151 M3roTOBJIeHU
D-4I1THI90 | 46-135 | 450-500 | 320-390 | usmesnii IIOBBIIIEH-
HOHU HAIEeXHOCTU

WsroroBieHue TOH-
KUX ILJI€HOK, JIU-
CTOB, IPOPUIbHBIX
U3IeJINNI

D-41TH40 | 25-45 | 350-420 | 320-390

WsroroBieHue TOH-
KUX ILIEHOK, JIU-
CTOB, TPOPUIBLHBIX
U3IeJINNi

D-41TH20 6-20 | 350-420 | 320-390

HNarorosienune ns-
D-4HM 120-250 | 450-530 | 320-380 | mesmit obOIIero Ha-
3HAUYEeHUS

Wasroropienune us-
IeJani IIOBBIIIEHHONR
d-4M 70-110 | 450-550 | 320-390 | mamesxkHOCTH, CTOIi-

KUX K 3HaKoIlepe-
MEHHBIM HArPy3KaM
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D-4A

550-780 | 650-800 | 320-390

ITonyuenue usne-
JUI aBTOMAaTHye-

CKHM IIPeCCOBaHUEM
U IIOPIITHEBOU 9KC-

Tpy3uen

DA4TT

600-800 | 600-800 | 320-380

Ju¥ MeTOLOM ILJIyH-
JKEePHOM dKCTPY3UU

ITonyuenue usne-

Komvmosumnuu IITOI

D-4K20
D-4K15M5

YeHud: IIOAIIUITHI -

375+5

HNarorosienune us-
Iennii aHTu(GPUK-
IIMOHHOI'0 Ha3Ha-

KOB CKOJIb}KEHUS,
YILIOTHUTEIbHBIX
MaHKeT, paboraro-
X IpU TeMIepa-
Typax ot -60°C 1o
+260°C

Menrkogucmaepcubiii ITT®O

®-4HTI-2

5-20 | 200-800

3arycTuresb KOHCH-

3755

CTEHTHBIX CMa3oK,
HaIIOJIHUTEeJb Kpa-
COK, CMa30K, Kay4y-
KOB, cyxad cMasKa
B y3JIaX TPeHUudA
[LJIs1 TIOBBIIIIEHU S
U3HOCOCTOMKOCTHU U
CHUKeHUs Koa(hdu-
IUeHTa TPeHUud

IOmyabcuouubii IITPI

D411

650-900 | 450-500 | 320-390

Hna n3roToBiaeHU
KabeJsell M30JIAINA,
CKII, ®YM, Tpy-

60K, TpyO, CTEepsK-

Hel

®-41TM

400-600 | 400-500 | 320-390

Ja n3roToBIeHU
TOHKOCTEHHBIX TPY-
00K u KabeJbHOMI

U30JALIUN IIPU BbI-
COKHUX CTeIIeHAX

CXaTusda
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ITpunoxcernue 4.3

Hosble mapku
(¢bTopKayYyKOB U JIATEKCOB
000 «T'amxollomumep Kuposo-Uenmenk» (¢ 2007r.)

Tabauuya 4.3.1.

droprayuyku Jdaadrop cepuu 2000

daadrop
Hokazarenn | 2031 | 2041 | 2051 | 2061 | 2071 | 2081
XuUMHu4YecKui ComnonumMep BUHMINAeH(TOPULA U
cocTaB rexkca@ropuponuieHa
Brerruuii Busg I'panyisl
Conepoxanue
F,% wmacec. 66
BaskocTs
mo Myun 27-35 | 36-45 | 46-55 | 56-65 | 66-75 | 76-85
ML(1+10)121°C
HJIOTHO(;TI:, 1,83
r/cM
T crexsoBanus,
o -17
Bynrkauusanus: 6ucheHoJIbHAS, aMUHHAS
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Tabauuya 4.3.2.

droprayuyku daadrop cepuu 3000

daadrop
IloxasaTenu
3031 | 3032 | 3041 | 3051 | 3061 | 3071 | 3081
XuMuyecKui Tepnonumep BuHUINAHPTOPUAA,
CcOCTaB rexcadTopIponujieHa u TeTpa)TopaTUIEHA
BuemmHuii Busm T'pamyisl
Copepokanue
F,% wmacc. 68
BsaskocTs
no Myunu
ML(1+10) 30-39(24-39|40-49|50-59|60-69 | 70-79 | 80-89
121°C
H.TIOTHOC3TL, 1,87
r/cm
T
CTeKJIOBAHUI, -13
°C

Byarkanusanus: 6uchenosbHass, aMUIHHAST
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Tabauua 4.3.3.

®droprayuyku daadrop cepun 7000

Ilorasare. dnadrop
TeJaNn
7031 | 7041 | 7051 | 7061
XuMudecKnii TepHOJII/IMep BI/IHI/IJII/I,Z[EH(I)TOI)I/I,Z[a,
cocTas rexca)TOpIpoNuIeHa, TeTpagTopoTHIeHA

n Moau(uraTopa

Buermrauii Bujg T'panmyisl
Cogmepsxaune F,% 70
Macc.
Baskocre o Mymut | 50 39 | 4049 | 5059 | 60-69
ML(1+10)121°C ) ) ) )
ILnrorHOCTB, T'/CM? 1,91
T crexaoBanusda, °C -5

BYJIRaHI/IBaI.II/IH: IIepOKCugHadA

JlaTekcol

Tabauua 4.3.4.
daadrop 3000 u Ixadrop 7000

Jlarekc daadTop

IToxazaTenun

3000 7000
Teprmonumep BHHH- TepnosnuMep BUHU-
Ilonumepnaa anpeH@TOpULa, reK- MHAEHPTOPUAA, TeK-
ca(propnponuieHa,
OCHOBa ca(proprnponuieHa u TeTpadTOpsTIICHA
TeTpa)TOPITUIEHA U MomubUKaTOpA
MaccoBaa gona
CyXOTO OCTaTKa, 60-70 60-70
%
pH 5-9 5-9
Cogmep:kanue
dropa, % macc. 63 70
HWurepsana
paboumx -40 + +200 -35 + +200
Temieparyp, °C
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Ilpunoxcernue 4.4

CBoiicTBa U IpMMEHEeHUE TLIEHOK U3
TePMOILIACTUYHBIX (DTOPIOJINMEPOB

Tabruua 4.4.1.

- - L -
) = _nd) o X
= O > a L =
2 3 B g s SEa 3 2 gD
2K B S = = s 5 SREE| o8&
5:;. IS 2 md) o M o QO = = 9
= &, g = | F=e35| ES =
s g s B2 = -1 S
o = = = 3 2 o g B o =
o = = 5z = E B R
~ = 3 S &

®-2M | PVDF | 20 -150 400 400 - 500 400
D-62 PVDF | 20 — 300 400 200 - 300 600

®-10 Her |100 — 300 500 250 150
®-4MB | FEP | 50 — 500 400 250 300
®-4MB-2 | FEP 10 -30 |90 -300| 170 - 200 | 200 - 300

D-50 PFA | 30 — 150 250 200 250

D-40 Tefzel | 50 — 400 | 90 - 400 | 250 — 350 | 200 — 300

IKCMPY3UOHHbLe NJECHKU U3 (PMOPNOLUMepPOo8 ZpYynnvl
D-4MB.

Hawubosiee mMupoKo IPUMEHAIOTCA IJIEHKU W3 MaTepua-
JoB rpynnsl @-4MB, 06beM IPOM3BOACTBA KOTOPHIX COCTABJIA-
et 30% MUPOBOTO 00'bEMA BBITIYCKA IIJIEHOK M3 TEPMOILIACTUY-
HBIX (DTOPIIOJIMMEPOB.

IInenxu @-4MB o00sa7a0T BBICOKOM TEILJIOCTOMKOCTHIO,
HUBKOI IIPOHUIAEeMOCTbBIO JIJId I'a30B, IIAPOB U KUAKOCTEI, XU-
MUYECKOH CTOMKOCTHIO K OOJBIITMHCTBY OPTaHUYECKUX PACTBO-
puTeseli U XUMUKATOB, BBICOKUM KO3((MUIIMEHTOM CBETOIIPO-
MyCKaHUs, XapaKTepPU3YIOTCSA yIapOIPOYHOCTHIO, CTOMKOCTBHIO
K pasaupy, IPOHUIAEMOCTBHIO IJIs YIbTPA(UOJIEeTOBBIX JIyUel,
MOTYT SKCILIyaTUPOBATHCA B KPUOTEHHBIX YCJIOBUAX.
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Ilneaku P-4MB mnpospauHble, TepMOILIACTHUUYHBIEC, HX
MOJKHO CBapuBaTh, TepMO(pOPMOBATH, CKJIENBATh, METAJJIN3U-
poBaTh, JaAMUHUPOBATH C PAJOM APYTUX MaTEPUAJIOB.

Temmeparypa ux skcmayaramuu: ot - 200 go + 200°C.

VaenbHasa macca, r/em®: 2,1-2,2

XapakTepuMCTHKHU ILIeHOK u3 ®-2M

OranuuTenbHBbIE CBOMcTBA WJIEHOK m3 P-2M: BBICOKaA
MeXaHWYecKasd, XuMmuueckas, arTMocpepHasd U paguanvioHHAsS
CTOMKOCTD, YCTOMUYMBA K a0pa3uBHOMY M3HOCY, IMEeTCsS TeXHO-
JIOTUA €€ CBapKU.

XapaKTepUCTUKHU TLIeHOK u3 ®-40

OcobOeHHBIE CBOMICTBA: CTOMKAA K JEHCTBUIO KMCJIOT, IIe-
JoUel u OpraHuYeCcKUX PaCTBOPUTEJel, pagualiuu, BJIaru, XO-
poInuii TUAIEeKTPUK.

XapakrepucTuku miaeHox us ®-10

OcobenHble CBOMcCTBa: 00JagaeT YHUKAJBHOM XHMHUUE-
CKOM CTOHMKOCTBIO, B TOM UHCJIE B 0COD0 arpecCUBHBIX Cpelax B
COUEeTaHWM C TOBBINIEHHOMN 9JaCcTUUYHOCTHIO. [leHKa ABIsAeTCS
XOPOIIIUM AMIJIEKTPUKOM, IIPO3PauHasd.

XapaKkTepUCTHKHU TLIeHOK u3 ®-50

OcobenHbIE CBOIICTBA: TePMOCTONKOCTh, BBICOKME 3JIEK-
TPOUBOJIAIUOHHBIE CBOMCTBA, CTOMKA K arpeCCHUBHBIM CpeJaM
TIPU TIOBBIIIIEHHBIX TeMIIepaTypax.

Pexomenmanuu mo mpuMeHEHUI0 Pa3JIMYHBIX IIJIEHOK

IInenku ®-4MB

- KaK 3alfiuTa XMMHIYEeCKOro o0opyaoBaHus, TPYOOIPOBO-
OB, 000PYIOBaHUS U YCTPOMCTB HedpTeqo0nIun;

- B KaUecTBe [UIJeKTPUUYECKUX TePMOCTOUKUX MaTepHua-
JIOB B 3JIEKTPOTEXHUKE (KabeJsu, masoBas N30JAIIUA B DJIEKTPU-
YeCKUX MAaIllWHaX ¢ T.II.);

- IIpo3pavHble, CBETOCTONKINE MOKPBITUA OJIs COJIHEeY-
HBIX OaTapeii;
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- MeTaJIm3upoBaHHbIe IIeHKu P©-4MB pasa cucrem
TEPMOPETyJINUPOBAHUSA BHEITHUX [TOBEPXHOCTEN PAa3JIUYHBIX
YCTPOHCTB;

- Haubosee emKoe U 6axHoe nompebieHue ILIEHOK
®-4MB — anTHaAre3noOHHLIE CJIOU IIPU M3TOTOBJIEHUU KPYIIHO-
rabapuTHBIX AeTajedl U3 CTeKJIOIJIAaCTUKA AJs aBuanuu (xera-
JI1 KpbLiIa, Pro3esaiKa, XBOCTa), B CyJ0- U MAIITMHOCTPOEHUU.

Hoevie npumenernus ninenoxk ®-4MBbB:

- Ipo3pavyHble, HE3aTPASHAIOIINECS KYIOJbHBIE CBOMIBI
CIIOPTUBHBIX U IPYTUX COOPYKEHUN;

IInénxun O2M:

- YILUIOTHEHUSA PEe3ePBYapoOB, IJIEHOUHBIE 3aIIUTHBIE TTOKPHI-
TUA IS 3JIEKTPOHATPEBATEJIFHBIX TPUOOPOB U MHCTPYMEHTOB;

- yImakoBKa MEIUIIMHCKUX WHCTPYMEHTOB, OOJIMITOBKA
YIIaKOBOYHOU Taphl;

- M30JIAIUSA 0OMOTOK 3JIEKTPOABUTATENIEH;

- UBTOTOBJI€HUE ITeYaTHBIX ILJIAT.

IIaéaxu P-40:

- IJIEHOYHBIE KPOBEJbHbBIE ITOKPBITHSI.

- IJIS M3rOTOBJICHUSA 3JIEKTPOU3OJIANNOHHELIX IIPOKJIALOK
¥ U30JISIIUY IIPOBOJOB;

IInéaxun P10: saacTuuHbIE EMKOCTH, MeMOpaHbl, 3aIIUT-
HbIe YeXJIbI.

IMnéuxu P-50:

- IJI aHTHUAATEe3MOHHOM W AHTUKOPPO3WMOHHON 3aIUThI
IIPU TOBBIIIIEHHBIX TeMIIepaTypax;

- B KayecTBe Pa3AeJUTEJIbHOTO AaHTUAATE3UOHHOTO CJIOSA
IpY BAaKYYMHOM (pOPMOBaHUM;

- IS U30JIAIUU TIPOBOJOB U T.II.
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ITpunosxcenue 4.5.

Toprossie Ha3BaHUA (PTOPOIJIACTOB
M KOMIIO3UIIUM Ha UX OCHOBE

Tabauua 4.5.1.

Mapku ¢rropomnizacra

3apyOe:kHbIe aHAJOTHU IO
NPUMEHEHHI0 M OCHOBHBIM
CBOMCTBAM:

®ropomnaact-4

TEFLON 7, FLUON G 163,190,
ALGOFLON F, POLYFLON M 12,
14

dropomnacr-4A (P-4A)
TV 6-05-1999

TEFLON 8, HOSTAFLON TF
1640, POLYFLON M30, FLUON
G 307

®droponnact-4MB
(®-4MB) TV 301-05-73-
90

TEFLON FEP, HOSTAFLON FEP,
NEOFLON FEP

®ropomact-4 11 (P-411)
T'OCT 14906-77

TEFLON 6, FLUON CD,
POLYFLON F 103, 104

dropomaact-40 (P-40) TY
301-05-17-89

TEFZEL, HOSTAFLON ET,
NEOFLON ETFE

dropomnact-2M (P-2M)
TV 6-05-1781-84

KYNAR, SOLEF, NEOFLON VDF

dropomiact-2MI
(P-2M3) TV 2213-028-
00203521-97

KYNAR, SOLEF, NEOFLON VDF

dropomaact-3 (@-3) TOCT
13744-87

KEL-F, VOLTALEF, NEOFLON
CTFE

CycueHnsuu
dropomnacToBrsie D.-4]1,
D-411B TV 6-05-1246-81,
D-4M]II-A, ®-4MI-B TY

6-05-2012-86

TEFLON 30, FLUON AD,
HOSTAFLON TF5000,
POLYFLON D
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IIpunosxcernue 4.6.

HcTopusa ocBOeHHSI MPOMBINLIEHHOTO BBIMTYCKA
(roproruMepoB Ha
000 «T'anxollomumep Kuposo-Ueneik»

®dropnonrumep Hauaxo

BBITyCKA
®ropomnact P-4 1955
®ropomaact P-4, P-42, -3, P-40 1961
Kayuyxk CK®-32 1961
Kayuyxk CK®-26 1964
®dropomnact P-4MB, P-2M, 1964
®dropomaact P-3M, D-32J1 1969
®ropomzact @-50 1988
Jlag PIIP 1994
®dropomaact P-4AH 1995
dropomnact ®-4M, D-4M]] 1996
®ropomnact @-41IM 2003

®dropomnact P-TT 2004 (mapka 1)

®roponnact @-4HT]I2 2005
droprayuyku, daadprop 2000, 3000 u 7000 2007
dropomaact-40M Haleon 2008
®ropomnacr-4PBM1, 4PBEM2 2011

B HacTosIiee BpeMs 3aBOJ IIPOU3BOIUT IIOJUTETPADTOPI-
TUJIEH PAa3JIUYHBIX BUAOB, OTJINYAIOIINXCA KaK IO CIIoco0y mepe-
paboTKH B rOTOBBIE UBIEJNNA, TAK U 00JIaCTAMU UX MCIIOJIb30Ba-
HudA. Tak BBITYCKAaeMbIi CyCIIEH3MOHHBIN (DTOPOILIACT 4 PasHbIX
MapoK, orHocuTcs mo ASTM D4894 k tumy «Granular», muc-
nmepcuoHHbIH (ropomtact 4] orHocurcsa K Tumy Fine Powder
(ASTM D4895), meakomucmnepcHsbiii ¢ropomract 4HTI coor-
BeTcTByeT mopornkam tumna Micropowder. Tak:xe mpousBoaATCS
KoMIIo3uiny (propoiiacra-4 ¢ pasaUIHBIMU HATIOJHUTEIAMU.
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ITpunosxcenue 4.7.

AccopTUMEHT U IpUMeHeHue (PTOPIOJIMMEepPOB
PaA3IUYHBIX KOMIIaHUH

Tabaruua Ne 4.7.1.
Accoprument IIT®I komnanuu Solvay

Cepusa IIpumenenne

Algoflon DF | KoaryaupoBaHHbIle MapKU IJIs 9KCTPY3UU IIACTHI

Algoflon E Mapku [Ij1d IJIYHKEPHOU 9KCTPY3UN

Algoflon F Mapku a1 KOMIPECCHUOHHOTO JIUThA U
apMUPOBAHUS

Algoflon G Mapku IJ1s1 UCIIOJIb30BAHNSA B INPOTEXHUKE

Algoflon L TonKkou3MenbUYEHHBIE MaPKU

Algoflon S Mapxu A1 M30CTaTUYECKOTO JUTHA

Polymist F, TouKOU3MeIbUEHHbLE MAPKU

XPA, XPP P

Hemounur: Solvay
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Tabauuya Ne 4.7.2.
Accoprument IIT®I komnanuu Asahi Glass

Bunsr Metonsl me-
Cepus Onucanue IIpumenenne
PTFE pepadoTKHN
G100 | TomKOM3MeNDb- | Plgocrarmu- | Jluersr, mpy-
T'parynnu- JEHHBIN HOe IIpec- Thbs, OPYChA
poBamusii | G200 Pre-sintered coBaHUe, U apyrue
TIOPOIIIOK CeoGogHOTEKy- | IIYHIKepHAs JINTHEBBIE
G300 guit 9KCTPYy3Ua (hopMBbI
Hwuskas cre-
MeHb U3MeJIb-
- CD1
Koaryau YeHMA, TOMO- JéeHTgI,
OBaHHBIE TyOBI -
p TOJIMMEPBL IKCTPY3US YOBL, ODY
nucIepc- CKH, Kabejnb-
Bricokas cre- IacThI
HBIE II0- oM HOMEE HbIe ITOKPBI-
POIIIKT CDO TUSA
YeHUs, COIO-
JIAMEPBI
IToxperTHE
AD911 | VBiasKHeHHBINA - o0111ero Ha-
3HAUCHUSA
ObecrieunBaeT
BBICOKYIO KpU Iloxperrie
AD912 THYECKVIO TON - IJIS CTEeKJIOT-
Hucnepcun ¥ KaHU’
UHY IJIEHKKI
Casasywoliiee
Bricokomo- BEIIeCTBO
AD938 | nekyJnApHBIH - IJIsT MeTaJl-
IIT®S JNYECKUX
TOKPBITUH
L15 Ho6aBKu B
IJIACTUKN
Touxomu- L16 ’
KaydyKHu,
CcIIepCHEIE - -
HOpOIIKH KpacKu, cMa-
L17 30YHLIE Ma-
TePHUAJIBI
Jlurbie mera-
PA, Wsocrarmu- JIU ¢ yIIyd-
Apwmupo- PB, HOe TIpec- | IIIeHHOI M3HO-
BaHHBIE RA, - coBaHue, COCTOIIKOCTBIO
rommayuael | RB, S, IIyHXXKepHad Y HU3KOU
Z, T 9KCTPY3UA CTEeNeHbIO Je-
dopmaumu

Hemounur: Asahi Glass
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Tabruua Ne 4.7.3.

Accoprument ¢ropomnactoB OAO «I'amollomumep»

TpaaunnoHHble (PTOPIOIUMEDPHI

plast™ 4MD

Bun
noJau- Mapka Onucanune
Mepa
dTopo- ITonurerpadroparuien (P-4, ®-4ITH-90,
nyact-4 D-41TH-40, ©-41TH-20). IIpeacraBaser co-
Fluoro- 60i1 JIEeTKO KOMKYIOIUNCA IIOPOILIOK 0esoro
plast™ 4 mBeTa
IIpoxykT mosmmepusariuu TP ¢ BBegeHEM
HeOOJIBITIOT0 KOJIMYECTBA MOAUMUKATODA.
droponiact- 06 . D4
AM JIaflaeT TeMU JKe CBOCTBAMU, UTO U L,
Fluoro- HO HAPALY C 9THUM OﬁJ‘i&,ﬂ;&GT 0oJIee BHLICOKOI
IIPOYHOCTHIO, MEHBIIIE ITOPUCTOCTHIO, BHICO-
plast™ 4M .. ..
KOU yCTOMUYMBOCTBIO K U3ruby (3HaKomepe-
MEHHBIM HarpysKam)
dropomnuact-
41T ToHkonucnepcHas MOAUGMUKAIIUA TIOJIUTE-
Fluoro- Tpa@TOPITUIEHA C MEHBIITUM MOJIEKYJIAP-
plast™ 4D HBIM BecoM, deMm P-4
q)TOZf&rlI\jIIaCT' MO,ILI/I(I)I/ILII/IpOBaHI-EBII‘/JI IIT®9, nonyuaembrit
Fluoro- monumepusanueir TOD ¢ BBemeHueM He-

GOJIBIIIOT0 KOJIMUecTBa MoAmMUKaTopa

dTopomaact-
4A
Fluoro-
plast™ 4A

CB0OOOIHO-CBHITyUniT, 00/IaKaeT BCEMU CBOM-
crBamu P-4. Bosee TexXHOJOrUUeH IPU
nepepaboTKe, He KOMKYeTCs, He CJIHUIAa-

€TCdA IIPU XPaHEHUHM 1 TPAaHCIIOPTHUPOBKE.

Cay:KUT IJIs1 TOJYYEHUS MU3AEJUI TOYHOTO

pasMepa MeTOJaMU aBTOMATUYECKOTO, M30-

CTATUYECKOTO ¥ KOMIIPECCHOHHOTO IIPECCo-

BaHUA U ILTYHIKEPHO! 9KCTPY3UU

dropomaact-
4TT
Fluoro-
plast™ 4TG

IIpenBapurenbHo creuenubiit IITPS ¢ mo-

CJEAYIONUM ITOMOJIOM. Vcmonb3yeTcs i

epepaboTKM METOZOM ILTYHXKEPHOI 9KC-

TPY3UU [JIA MOJYUEHUs CTEePIKHEN U BTY-
JIOK TOYHOTO pasMepa

dropomaact-
4ITH
Fluoro-
plast™ 4PN

J1s n3roToBIEHNA 9JIEKTPOTEXHUYECKUX U
IPYTUX U3AEJUI MOBBIIIIEHHON HANIEKHOCTU
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Comosmumep TPI ¢ sTureHoM, aHAJIOT

TM
] Haleon Tefzel ETFE, Fluon ETFE 11a HOKpHI-
GE) TH
= dTopo-
5 nnact-40 Comnostmmep TPI ¢ sTunenom (amamor
B FtorPlast Tefzel ETFE)
g ETFE
=]
—_ dropomaact-
& 4MB DIII, ananoruuen Teflon FEP, Hosta-
H FtorPlast flon FEP, Neoflon FEP
3 ETFE
E dropomnact-
SH; 2M IIBO®, anamoruuen Kynar, Solef
i FtorPlast ’ ynar,
5 ETFE
§ dTopo-
@ niaact-50 II®A, amanoruuen Teflon PFA, Neoflon
&} FtorPlast PFA, Hyflon PFA
PFA
Cycuenaus
E D-4]1
8 Fluoro-
a plast™ 4D Amnamoru Teflon 30, Fluon AD,
S Fluoro- | Hostaflon TF5000, Polyflon D. ITogBu-
. plast™ 4DE | mag sugkocTh OT MOJIOYHO-GEJIOTO [0
E CycrieH3usl | CBeTJIO-KeJITOTO IiBeTa. VICIOMB3YIOT IJIsd
S ®-4]1B Fluo- | aHTUKOPPO3UOHHBIX, aHTHUAIT€3NOHHBIX,
g roplast™ SJIEKTPOUBOJIAINOHHBIX U aHTUDPUKIIU-
E 4DV OHHBIX TMOKPBITUM, UBTOTOBJIEHUS CBO-
g, CycreHsus OOMHBIX ILJIEHOK, BOJIOKOH, IIaCT
© D40y
<] Fluoro-

plast™ 4DU

Hcemounur: OAO «I'anollonumep»
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Tabauua 4.7.5.

Solef u Hylar npoussoacTBa Solvay

Hylar PVDF Solef PVDF
IOMynbcus (JaTeKCHBIE
CycmeHnaus
YACTUIIHI)
Huamerp 1 EM 20 am < gumametp < 150 HM
IIpegBapuTeIbHO CIIEUEHHBIN
C TOCJIEAYIOIIUM TTOMOJIOM U Cyxoe rpaHyJIupoOBaHUe
CYIIKOM
Pasmep uactui moporrka = 10 Pasmep wacTuil mopoIirka =
HM 20-150 uM™m
V3K0€e MOJIEKYJIAPHO-MacCOBOe
pacmpegeneHue

Mewubimasa NHBEPCUA B eIl
«T'0JIOBa K XBOCTY»

Pasubie cmoco0bl moInMepU3ann

PasHble KPUCTAIIMYHOCT U ycaJouHasa aedopmalus

HUcmoynuk: Solvay
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Tabauuya Ne 4.7.6.

Accoprument @III npoussoacrea DuPont

Mapka
Teflon XapaKTepucTHKA
FEP
O6urero HasHaueHuA ¢ HauboJiee BeicOKuM IITP u3
100 .
Bceit cepuu 100
140 Amnanornuen mapke 100, H0 ¢ meHbmiUM IITP
HNmeeT yayunieHHBIN ITOKA3aTeb YCTONUYUBOCTH K
160 ABJEHUAM OKPYsKalolieil cpeabl m HauMeHbInuii IITP
u3s Bceii cepuu 100
121A Boguas gucnepcus 55%
CX5010 IITP ananoruuen Teflon FEP 100
CJ-95 PaspaboTana cremnuaabHO AJIS U3TOTOBJICHUSA
HEMIYCThIX KaOeJbHBIX 000JI0UeK
5100 PagpaboTaHa crenuaabHO AJA JUTHEBOTO

(opmMoBaHUSA TOHKUX IIPOBOJOB HA BBICOKOM CKOPOCTH

6100

PaspaboTana crenuaJbHO IJIsI BHICOKOCKOPOCTHOM
9KCTPY3UU TOHKUX IMOKPBITUN MaJIOKAIHNOEPHBIX
IIPOBOIOB

Hcemounuk: DuPont
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Tabauua Ned.7.7.

OcHOBHBIE CBOIICTBA IJIABKUX (DTOPIOJIUMEPOB

Tun monumepa

conporuBienue, Om/cm

IToxa3aTensn
PFA FEP ETFE
VaenbHasa MIOTHOCTH, I'/CM® 2,15 2,15 1,71
IIpounocTts pu paspwire, MIla 20-26 20-28 45
OTHOCUTEIbHOE VIAJuHEeHUE, % 300 300 150-300
MaxkcumasbHaS pa?or{aﬁ 260 204 150
Temieparypa, °C
Temneparypa miasiaesus,’C 302-310 | 260-282 | 2564-279
IIpemen TekyuecTu paciiasa, 0.8-18 1-18 3,7-16
r/10 MmuH
O6BeMHOe dJIeKTPUYecKoe =101 ~1018 ~1017
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Tabauua 4.8.3.

Bosmosxkunag IIPpUYNHA BOSHUKHOBEHUA
Bupg nedexra
mederTa
3HaueHNe CKOPOCTU IIPECCOBAHUSA MPEBLIIIAET
TpebyeMoe 3HaUEHUE

HecooTBeTcTBHE 3a30pOB B IIpecc-hopme

He mosmoe ynasenne Bosgyxa us mopoirxa @-4
Tperunsl, T
BRJIIOUCHIS HA eMIlepaTypa BO3[yXa B OTJeJeHUU
3aroToBKax [IPECCOBaHM

He COOTBETCTBYEeT TPeOyeMOMY 3HAUECHUIO
3abuBKa OCHACTKU OCTATKAMU IIPOAYKTA
ITomemntenue nisa xpaHeHUA MMOPOIITKA He

COOTBETCTBYET TPEOYEMBIM YCJIOBUAM
BuyTpennue 3HaueHNe CKOPOCTU IIPECCOBAHUS IIPEBBINIAET
ne)eKThI — TpebyeMoe 3HAUEHIE

TPeIuHbI, Briropanue momaBIiux B 3arOTOBKU
IIyCTOTBI BO OPTaHUYECKUX BKJIIOUEHUN
BHYTPEHHUX

CJIOAX 3arOTOBOK B

IToBrinmeHHOE comep:kaHme BJIaru B ChIpbe
MPOXOJAIIEM CBETE

Pasmepsnr ITapameTpsl IpeccOBaHUsSA HE COOTBETCTBYIOT
3aTOTOBOK He TpeOyeMbIM 3HAUCHUAM
COOTBETCTBYIOT
TpeGoBAHMAM Hanunanwue Ha npecc-dopme 06105
IIpu npeccoBanum

U3 BePXHUHA

HapyieHno ycioBue yCcTaHOBKYM MATPUIBI U
IIyaHCOH He by ¥ y pHm
CTepsKHA IIpecc.
BXOJUT WJIN He
¢GopMBI OTHOCUTEIHHO ITYAaHCOHOB
BBIXOJUT U3
MaTPUITEI

HapyieHno ycioBue yCcTaHOBKYM MATPUIBI U
CTePKHA mpecc-PopMbL
OTHOCUTEJILHO ITyaHCOHOB

[bLIeHTe HecoorBercTBre pasMepoB IIyaHCOHA U
nopomka ®-4 MAaTPHUIIBI COTJIACHO UepTerKaM
U3-TI07] IyaHCOHA HsHOC nOBepxXHOCTU IIyaHCOHA (HaIuuue
npecca CKOJIOB) U (MJIM) MATPUILLI

(HaJIMYMe PUCOK)

3HaueHNe CKOPOCTHU MPECCOBAHMS MTPEBHIIIAET
TpedyeMoe 3HaUeHUe
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Tabauua 4.84.

TexHOJIOTUYECKNE ITapaMeTPhl U3rOTOBJEHUA 3TN MEeTOI0M
ruapocrarudeckoro npeccosanuda Ha OAQ «Taxolloaumep»

g o o & ®
s £ Z|EEE|§ g (T |8EE| Efo
= s ®| B8 5 sg | 8FFH| 883
5 g QE !:(E*QE\ <A 2O o £ 9 .o
2EF| Ex|gSE|5EP| £E | €K | SzE
82| BEE|8SE| B8, =8 S’ = g & &
S2E EE|=%|la28 55 |A%z| B25E
S F| 4@ o E S : B>
3] < 2« < K E o R A
g < 3! 2
T8 SS|E=-|135¢8| £ | TEE| &Ec
s S| 3|£pE| 58| &5 | EEE| g
5 3| E|FEE|E 5| B | ggs| E&°
=} g_ EEEHO 0 & c%ﬁﬁ gm
60 +120| 10-25 | 2,5-5 5-30 [375 +10(100 + 300| 100-150

Tabruua 4.8.5.
Ananus nedexron

Bug medexra

BosmoskHaA mpuYnHa BO3SHUKHOBEHUA
negexTa

Tperuabl, BKJIOYE-
HHIS Ha 3aTOTOBKAax

3HaueHMEe CKOPOCTH IIPECCOBAHUSA IIPEBHI-
miaetT TpebyemMoe 3HAUEHIE

He mosiHOe ymanenme Bo3myxa u3 IO-
poika ®-4

TemnepaTypa Bo3yXa B OTHEJIEHUU IIPEC-
COBAHUS HE COOTBETCTBYET TpedyemMoMy
3HAYEHUIO

3abuBKa OCHACTKHU OCTATKaAMU IIPOAYKTAa

BryTrpennme medeKTh
— TPEIUHBI, ITYCTOTHI
BO BHYTPEHHUX CJIOAX
3aTOTOBOK B IIPOXOZsI-
I1eM CBeTe

3HaueHUe CKOPOCTH IIPpeCCOBaHUA IIPEBbI-
nraeT Tpe6yeMoe 3HaUYeHue

Briropanue momaBmmnx B 3arOTOBKHU Opra-
HUYECKUX BKJIOUEHUN

IToBrbIITIeHHOE COZlEPyKaHUE BJIATU B ChIPhE

Pasmepsnl 3aroTOBOK
HE COOTBETCTBYIOT
TpeGoBaAHUAM

ITapameTpsl mpeccoBaHUA HE COOTBET-
CTBYIOT TpeOyeMbIM 3HAUEHUIM

Hanumanue Ha mpecc-popme 001053
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Tabauua 4.8.6.

BosmoskHaa nmpuuyuHa

Hedert
BO3HUKHOBEHUS aedeKrTa
Hanuune BugmMbIx
TIOCTOPOHHUX Ilonaganue sarpsAsHeHUN U3BHE B

BKJIIOUEHUU Ha BCEX
CTamusaX ImepepadoTKu

MHKCeEp, IIpecc, IIeub, MEeJIbHUI[bI

Hanunanwe mopormrka
Ha IIpeccylolleil naurte
mpecca

IaBieHue MpeccOBAHUA MPEBHIIIAET
TpebyemMoe 3HAUEHWE

Prixybie Kopiku

Huskoe naBiieHme mmpeccoBaHmA

CHuxkeHMe
IPOMBBOAUTEIHLHOCTHU
KJaccu(puraropa

3a0uThI cuUTa KJIAcCU(PUKATOPOB
JINHUU OPOOJIEHUSA U KJIacCuPuKamum

ITopomiok @-4TT
He COOTBETCTBYET
TpeOOBaHUAM U HOPMaM

3abuThl cuTa KJaacCu(UKATOPOB
JUHUU APOOJIeHUA U
KJaccu(puKaIuu.

IlaBieHue mMpeccoBaHUsA He
COOTBETCTBYET TPedyeMoMy
3HAUYEHUTO

Temmeparypa ClieKaHUs He
COOTBETCTBYET TPedyeMoMy
3HAUYEHUTO
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Tabauua 4.8.7.

CgoiictBa (hropominacra @-4TI' nias mepepadoTku
RAM-3kcTpy3ueit

D-4TT
Mapxka 1 Mapxka 2

HaunmeHoBaHNe IMOKa3aTeJxsa

T'pamynsr G6esoro mBera 6es

Buenruuii Bup, .
BUAUMBIX BKJIIOUEHUH

Hacpinunaa 1'IJ130TH0CTB, 550-800 450-800
/oM
CpenHuii pasmMep 4acTHUII, 600-800 He
D, MEM HOPMUPYeTCSA
CrinyuecThb, CeK, He 0oJsee He 7
HOPMUPYETCS
He
WNHpekc TeKkydecTu, cek 12-16
HOPMUPYeTCs
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Tabauuya 4.8.9.

Hedext

Bo3mosxHass MpUYMHA BO3HUKHO-
BeHUud gedexra

Ha mosepxHOCTH U3Heanii
MIPOIOJIbHBIE TEMHBIE IIpe-
PBIBUCTBIE II0JIOCHI

- 3agupnl Ha OCHACTKE

Wszgenue mopucroe

- Usnenue He mpomeyeHo, HU3KO
[IaBJieHUe 9KCTPY3UHU

Hanwuwne BHyTpeHHUX Tpe-
IMH, PAKOBUH U TYCTOT,
TEMHBIX TSATEeH

- Hapymienue pe:xuma TepMoo00-
paGoTKY M IPECCOBAHUSA

ITomepeunsie puCKU Ha
CTBhIKe TabJIeTOK

- IToporriok mIoxo TepmMooopaboTan

- 3aBBIIIEHBI TEMIIEPATypa U IaB-
JieHWe 9KCTPY3UHn

PasHoTomIIuHHOCTS TPYO,
BTYJIOK

- Ilnoxasa IDEeHTPOBKa AJOPHa

Hanuuwne mpogobHBIX
PHCOK Ha MOBEPXHOCTU W3-
meaunii

- HeucnpaBHa ocHacTKa (Haauume
3a001H U 3ayCEHUIL)

MecTHOE yMeHbIIIeHNEe Aua-
MeTpa W TOJIIUHBI CTEeHKU
usnenans, MOsBJIeHUe Ha II0-
BEPXHOCTU MUKPOTPEIUH

- Hanmunanue o6so0sa @-4 ma oc-
HACTKe

PasroTOoHHOCTH OKpaCKu
TOPIIEBOI'0 Cpe3a

- He npaBuibHO mTOg00paH peskuM
TepMO0OOPabOTKM

- IIpu BBIXOZE W3 BKCTPyJepa us-
Jejivie IonafaeT B HEOLHOPOAHYIO

Kopobaenue
IO TeMIepaType armocqepy.
- HepaBHOoMepHas1 sarpyska.
- 3arpA3HeHUs OT IbLIN WU
macJa.
3arpsasHeHue - Hajnnuwme mocroporuero (pas-

JIOJKUBIIIETOCS) BelllecTBa Ha BHY-
TPeHHell MOBEPXHOCTHA KaMephl.
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ITpunosxcernue Ne 4.9.

OcHoBHBIE 00JIACTH TIPUMEHEeHUS (PTOPIIOIUMEPOB

Mapka dropnoaumepa

O6sacTh IPUMEHEeHUA

ITonurerpadropaTuiex
(IITPI) -
dropomaact-4.

dyTepoBaHHBIE TPYObI, KOJOHBI
U apyroe o00pyAOBaHUE B XUMU-
YeCKOU TEeXHOJIOTHU, He(TAHOII,
MOJIYIIPOBOAHUKOBOM MU Memu-
I[MHCKOI IIPOMBIIILJIEHHOCTIX.
Nanenua paa aBTOMOOUIBLHON
W CTPOUTEJIBbHOI TPOMBIIILIEH-
HOCTH, amlapaThl U IPUOOPHI.
Wszonamnusa mTpoBOmoOB u Kabe-
Jeil B 9JIEKTPOTEXHUKE/DJIEK-
TPOHMKE ¥ aBHAKOCMHUYECKOI
HPOMBIIILIEHHOCTH.

Ciaouctele TKaHH B JETKOH
TIPOMBITILJIEHHOCTH.

CMasKu B IeYaTHBIX KpacKax
M PE3WHOBOM MU IIJIACTMAaCCOM
IIPOMBIIILIEHHOCTH.

DTOPUPOBAHHBIA STUJIEH-TIPO-
nuaen (PIII) - P4MB.

®III - mepepabaTbiBaeMblit
W3 pacimjiaBa COIOJIUMED Te-
Tpad)TOpaTUIIEHA W Trekcad-
Topuponuiera. PIII wumeer
OTJINUHBIE  [OUSJIEKTPUUECKUE
CBOIICTBA, IIOMUMO IITPEBOCXOJ-
HOM XUMUUYECKOI WHEPTHOCTH,
TEIJIOCTOMKOCTH, JKECTKOCTH U
rubkoctu. @31 - momyasapewH,
IIOCKOJIbKY WMeEeT XOpOIIIne
XapaKTepUCTUKU TI0 Tepena-
ye CHUr'HaJIa, OYeHb CTOUKUHN K
TOPEHUI0 ¥ TeHePUPyeT OTHO-
CUTEJIBFHO HEMHOTO BHUAVMOIO

nbiMa. MosKeT TiepepabaThl-
BaThCA HA TPATUIIMOHHOM 000-
pymnoBaHum 1O IiepepaboTKe
TEPMOILIACTOB.

IIpoBoma u Kabemmu.

IlieHKy W3BJIE€UYEHUSA IJIA ABU-
AIIOHHOM  IIPOMBIIILJIEHHOCTH
B MEIIIOYHBLIX YIAKOBKAaX JeTa-
Jel U3 SIOKCUIHBIX CMOJ.

B KOMIIOBUIIMOHHBIX XBOCTO-
BBIX CEKIMAX U KpPBLIbAX B
aBuaIpome.

O0J/IMIIOBKA BEHTUJIEII WM HAacCo-
COB M OOJIMITIOBKA TPYD, KOPIY-
ca HacoCOB.

ITonbie TpyOKU B 2JI€KTPOHHOM
IIPOMBIIILIEHHOCTH.

dyTepoBKa 3aIIOPHOIT apMaTypHI.
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TTonuBuunangeadTopUI
(IIBO®D) - d2M.

IIBI® - mnepepabaTbIBaeMBbIi
u3 pacmiaBa (ropmoaumep (1o
CTOMMOCTH OT HU3KOI 0 cpel-
Heil), ¢ XopoIeli MexaHuUYeCcKOon
IIPOYHOCTBHI0 M JKECTKOCTBIO U
OTJIMYHON CTOWKOCTBIO K TIO-
TOAHBIM YCJIOBUAM, pPamuaIlin
U OOJIBIIIMHCTBY XUMHKATOB U
pactBoputeseii. I'omomosaumep
COCTAaBJIAJ OKOJIO ABYX TpeTei
noTpebjieHns JTaHHOTO
MPOAYKTAa, OCTAJILHAA YaCTb CO-
cTosANa 13 TUOKUX COMIOJIHME-
POB, comep:KaIux HEeOOJIbIITIe
roauuectBa (5-12% ) moHomepa
rekca)TOpIpPOIUIeHA.
ITomumep IIBI® wucmonnsyer-
Ccs B IMOKPBITUAX, KaK 0a30BbII
MaTepuasl s TePBOKJIACCHBIX
APXUTEKTYPHBIX TTOKPBITUH.

BCero

ApXUTEKTypHbIE TIOKPBITUA.
IIpoBozma u rabemu.

T'ubxue
CKUe ITPOBOJHUKMU.

H1a XUMHUYEeCKUX IIPOIEeCCOB
- TpyOKU, (DUTUHTHU, BEHTUJIU,
HaCOCBHI.

AHTUKOPPOBUOHHBIE TIOKPBITUA
u oOKJIaZKa [IJIsd pPe3epByaposB,
COCYIOB, HACOCOB, TEILJIOOOMEH-
HUKOB, BEHTUJU U GUTUHTYA Ha
TpyOOIIpoOBOAaxX, JabopaTopHOE
obopyaoBaHue, IpuOOPHI 1 Me-
IUIIMHCKUE alnapaThl.
IKCTPYAUPOBAHHBIE
(unpTpoBanbHASA TKAaHb, MOHO-
BOJIOKHO, YCTPaHUTEJU BOMAS-
HOM TIBLIN.
IIne30asIeKTPIUECKYIE BIIEMEHTHI.

BOJIOKOHHO-OIITHYEe-

IJIEHKU,
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ITonuasruiien-rerpadropaTuiieH
(OTDPI) - D-40.

ATDS - nmepepabaTbIBaeMblii U3
pacmiaBa COIIOJMMEpP JTHUJIeHa
u TeTpaTOpITHUIEHA OTJINYA-
eTcsl WCKJIOUUTEJIbHOM JKecT-
KOCTbIO U IIPEKPACHBIMU XIU-
MUYECKUMU, TEPMUUYECKUMU U
9JIeKTPUUYECKUMHI CBOMCTBAMMU.
ATDO mpopmaercs, mpexkae Bce-
T0, B Ta0JIETUPOBAHHBIX MapKax
s IPUMEHeHU B IPOBOAAX U
Kabenxsax. 3HaunTeNbHAA YaCTb
ATDPI, morpebisgemass B IIPO-
BoJax M KabeJyisx, 3aTeM CIIIU-
BaeTcAd C IOMOIIBIO OOJTyUeHU S
OYy4YKOM 9JeKTPOHOB. J[lanHad
mpolieypa yJaydIIaeT MeXaHU-
YyecKue CBOICTBA MOJIMMeEpAa.

IIpoBoma m wabenu, Teraoyca-
IOYHBIe TPYOKM, OOEPTKU IIPO-
BOIOB U [pPYyTH€ JeTayif, IIOJY-
yaeMble JUThEM IIOf JABJICHUEM.
Kapracbl KaTyIlieK, KOHTaKT-
Hble THe3Ia, COeIUHUTENH,
KOMIIOHEHTHI mmepeKJoJuaTe-
JIel, M30JIATOPBI, KOPIyca JIu-
THEeBBIX OaTapeii.
OOMITOBKa pEe3epByapos,
COCOB, BEHTWJIEHI U TPYOOIPO-
BOJIOB, DpAa3JIMUHBIE SKCTPYIU-
pPOBAHHBIE U IIPECCOBAHHBIE W3-
Ienusa (HEKOTOphIEe U3 KOTOPHIX
MOTYT OBITH CTEKJIO-HAIIOJIHEH-
HBIMI), TaKWe Kak OallleHHbIe
HacagKu, ceojia BeHTUJEH,
YCTPAHUTENN BOAAHON IIBIIN.
CanpbHUKU, TPYOBI. (DUTUHTH,
3arayInKu TPyO, Kpemesk rod-
PUPOBAHHBIX TPYO U JOIMACTHU
HACOCOB, MHOTOCJIOMHBIE TPYO-
KM HHUBKON MIPOHUIIAEMOCTU
IJIsi TPSAMBIX IIPUMEHEeHUH B
obJlacTu mepemadyy TOILIHBA.
PammanmonHo-cTOMKME ILIEHKU
I WCIOJB30BAHUSA B arpec-
CUBHBIX cpeax.

Ha-
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ITonuaTuneH-XI0PTPUDTOPITHU-
aen (AIITDXI) -

KOHKYPEHTHO-CIIOCOOHBIHI IO
meHe (QTOpPIOIUMED C OTJIUU-
HOM CKOPOCTBIO IIepepaboTku,

XOpOoImInuMu QJIEKTPUUYECKNMHU
XapaKTepuUCTuKaMu  (DUajeK-
TPpUYECKada  IOCTOSAHHAA) U

CTOMKOCTBIO K W3HOCY U pe-
3aHUIO0; OJHAKO €ero BBICOKAad
JKECTKOCTDb ABJISETCA HEJOCTaT-
KOM /JId IIPUMEHEeHU# B Kaue-
CTBe 3aIlUTHBIX IIJIAHTOB.

IIpoBoma u Kabemmn.

WNspgenusa, mosyuaemMble JINTHEM
moJ maBJeHWEM MJA 9SKCILIya-
Talliy B arPECCUBHBIX Cpeaax.

TTonuBuuMINIEHGTOPUT
(IIBOAD) - -2 (HenyaBKUMA)
WCIIOJIb3YEeTCs MOUTU IIOJIHO-
CTHIO B BUJE ILJIEHKU.

Ilnenka pnasA wuU3BJIEYEHUS B
IIPOM3BO/ICTBE IE€UATHBIX IIJAT.
IIpumeHsieTcs B KayecTBe CJIO-
HUCTOTO IJIaCTUKA B UHTEPhePax
caMoOJIETOB Ha OOKOBBIX CTEH-
Kax, MecTax [Jd XpaHeHus Oa-
raka, B KYXHAX U ILJIACTUKO-
BBIX OKHAaX.

CiloucThble IJIACTUKU HaA aJio-
MUHWU, BUHWJE WJIN CTajH,
IJIsi KOPIYCOB T'PY30BUKOB-
TpeiyiepoB (ILJIEHKA JIAMUHU-
pyeTcs ¢ IepeBOM, MOKPBITHIM
FRP). IloromocToiKmx CJIOU-
CTBIX ILJIACTUKAX IJA TUOKUX,
MOJCBEYUBAIOIINX  IJIACTUKO-
BBIX 3HAKOB, a TaK/Ke [Jd 3a-
ATl APYTUX HaPYKHBIX BU-
HUJOBBIX TKaHEeHN, TaKUX Kak
TEHTbI, HaBeChl W HAKPBITUA
or BiusHusa Y®-iryueit, moromi-
HBIX BJIUAHUI U BBIIBETAHUA.
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dropomnact-50 - (IIDPA).
®-50 nyiaBKUA coOmoOJIMMEpP Te-
TpadTopsTHIeHA U TePPTOpU-
POBaHHOTO BUHUJIOBOrO ddupa
(mHampumep, MMepGTOPIPOIIUII-
BunmI-3¢pup). B EBpore Solvay
TaKksKe MPOM3BOLUT TECHO CBsA-
3aHHBIN TPOAYKT, COJepKa-
muii 1% mepdTopmMeTusi-BuU-
Hua-apupa (MPA). ®-50 ume-
€T OTJIMUHYIO TeIJIOCTOHKOCTS,
TIPEBOCXOJHBIE 3JIEKTPUUECKUE
CBOMCTBA U OTJHUUYHYIO XUMHU-
YECKYI0 U IIOT'OJOCTOMKOCTD, K
TOMY K€ OH OuUeHb rmOKuii. B
HACTOAIIlee BPeMsa HA TEPPUTO-
puu P® He mpousBoguTCA.

IlepBuuHas U30JIAIINA MOHTAMK-
HBIX TIPOBOJIOB U TEJIEKOMMYH-
KaI[MOHHBIX Kabeseii. Koppoau-
OHHO-CTOMKMe KacceThl (JIOIKH,
TIOAHOCHI ¥ KOP3UHBI).
CmyomrHbie TPYOBI U TPYOKU
®-50 paa TPAHCHOPTHUPOBKU
BBICOKOUMCTBHIX XWUMUKATOB (B
TOM YHCJIe NeNOHU3NPOBAHHOM
BOIBI) MIJIST MCIIOJIb30BAHUS TP
M3TrOTOBJIEHUU IIOJYIIPOBOJHU-
KoB. IIpeccoBanHble U3AEAUST U
MHOT0€ JIpyroe.

ITonuTpudTopXI0PITUIEH
(IITHPXI) - ®-3M.

®-3M miIaBKUiI COMOIUMEP, CO-
CTOAIIMHA B OCHOBHOM W3 MOHO-
Mepa XJIOPTPUPTOPSTUICHA.
s yaydiienus nepepabaTbiBa-
eMOCTH [J00aBJISIOT HeOOJILIIIoe
KosmuecTBO (Hamp., 2-5 MoJI.
TIPOIIEHTOB) MOHOMEpPa BUHIJIN-
neudropuna. ®@-3M wumeer ca-
MY HU3KYI0 IIPOHUIIAEMOCTD
IS TIapoB BOABI U3 BCEX KOM-
MepUecKM MOCTYIIHBIX IIPO3padu-
HBIX IJIACTUKOB. KiIfoueBbIe 0Cco-
OEHHOCTU B3aKJIUAlOTCA B €ro
HUSKOI TeMIepaType Iiepepa-
6otku (B cpaBHeHUU c IITDI),
€r0 CTOMKOCTY BO BiIare u Y@ -
UB3JIYUYEHUIO 1 CIIOCOOHOCTH (hop-
MUPOBaTh ITPO3PAUHYIO ILIEHKY
pu HATPeBaHUMN.

B HebGoOmBIINX KOJWUYECTBAX
npousBogutTca OAO «Tamollo-
aumep Kwuposo-Uemnenk» mis
CIIe[IPUMEHEHUX B BOEHHOM
TeXHUKE U PAKETOCTPOEHUeE.

VmakoBKa JIeKapcTB, B OCHOB-
HOM OJIMCTEpPHI.
ONEeKTPOTIOMUHECIIEHTHBIE
IUCILIEN.

ABnakocMuUecKoe MpUMeHeHre
- aHTHUCTATHUUYEeCKas HaOWBKAa
IJs CaTeJLINTOB, TEJIECKOIIOB,
BUIEOKAMED U JIEKTPOHUKMN.
Ilnenka masA BalUTBI  YYB-
CTBUTEJIHHOTO O0OPYZOBAHMI:
paguoruapoaKyCcTUUecKre Oyu
¥ CePBO - MEXaHU3MBbI, OT KOH-
TaKTa C BOAAHBIM ITaPOM.
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ITonurpudTopxXI0pdTUIEH
(IITHPXI) - P-3. Bricorkosdh-
GeKTUBHBIII TepPMOILIACT, HO
C BBLICOKOI IleHOU. McImoan3y-
eTcAd B JKECTKUX cpelax, Tie
OPYroii MaTepuaJj He MOKeT
«BBLKUTB». IIposBisier Ipe-
BOCXOJHBIE CBOICTBa II0 CTOI-
KOCTU K OXPYNUYMBAHUIO B KOH-
TaKkTe C *KUIKUM KUCJIOPOAOM,
SKUAKUM a30TOM W CYKUIKEH-
HBIM TPUPOAHBIM razom. Ou
Tak:Ke IPOABJIAET OTIUUYHBIE
XapaKTEePUCTUKU II0 JeTas3aliuu
(bapbep) W HEBOCHPUUMUUB K
Bo3zeiicTBuaA Y® u ramma-ms-
ayuyenus. Iloaumep HOposAB-
JSeT OTJIUYHYIO CTOMKOCTh K
MOJIByYeCTH, UTO II03BOJISET
ncnosib3oBaTh -3 B KauecTBe
HeCcyIIuX HATrPy3Ky HeTajieii B
KPHUOTEHHBIX IPUMEHEHUAX.
®-3 MoKHO mepepabaTLIBaTh
TPATUIIUOHHBIMU MeTomaMu
(9KCTpPYBUs, JUTHEBOE W KOM-
TIPEecCUOHHOEe mmpeccoBaHmue,
dopmMoBaHMEe IIePpeHOCOM), HO
HEero TpyaHee mepepabaTbiBaTh,
yeM Apyrue IJjaaBKue (GPTOPIIO-
JUMephl 13-3a €ero BBICOKOII
BSIBKOCTHY pAaciljiaBa " TeHJEH-
MUY K JEeCTPYKIIUU.

XUMHUUYECKHU-CTONKAA DJIEKTPO-
UBOJIAIUA.

VmioTHeHUsT TapeJoK  KJa-
MaHOB ¥ KOJIOKOJIOB HACOCOB
CBSIBAHHBIE C JKUAKUM KHC-
JIOPOZOM ¥ JKUIKUM asoTOM,
MIPeIOXPAaHSIOT OT YTEeUKH Ha
IJIATeJbHbIE IIePUOIBLI BpeMe-
Hu. Cucrembl KuU3HeEoOectme-
YeHUS BOEHHBIX HUJIOTOB (IJIs
MIPEIOTBPAIEHUA YTeUKN KU -
KOT0 KHCJIOPOJa Iepel KOHBep-
cueil B BO3AYX IJIA NbIXaHUS B
JUIEBOM MacKe MUJIoTa).
Kinamanel Ha AAePHBIX YCTAHOB-
Kax CYIOB U IOABOIHBIX JIOAKAX.
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ITpunoxncernue Ne 4.10.
IIpumepsl npuMeHeHUSI (PTOPIIOJINMEPOB B CTPOUTEIHCTBE:

— Ilepsrie 3ganusa ¢ ucmoabszoBanuem IITPI 6bLIm 10-
crpoensl B Kanudopuun (CIIA) B 1970—x romax.

— B Hunepaanzax camas O0OJbIIasg KPOBJSA ILIOIIALLIO
3600 kB. M ¢ ucnoab3oBanuem PII GbLiIa TOCTPOEHA B 300IIapKe
ropoga Apuem B 1988 roay, a taxsxe npumenenbsl 110 Tpéx-
CJIOMHBIX BJIEMEHTOB (PTOPIOJIMMEPOB AJIA CO3JaHUA KYIoJa Ha
IJIaBaTeJbHBIM 0ACCEMHOM C TPOIMMYECKUM KJauMaToM. JluameTp
KymoJsia 75 mMeTpoB, BbIcOTa 25 MeTpoB, miomanb 3250 m2 .

— B I'epmanuu 8 1979 roay cosmasa KyIo1000pasHas KPbI-
m1a u3 IITPI Hax UCKyCCTBEHHBIM KaTKOM, IIOCJIe Yero (propio-
JIUMEePHI CTaJIM IMIUPOKO MCIOJIL30BATHCSI B CTPOUTEIbCTBE.

— Hagysmoii xymon mu3 PII mimomangpio 26 000 m2 wmc-
moab3yercss B CUpaKy3CKOM yHUBEpCHUTETe.

— Kymon ¢ mpumeHenueM (PTOPIOJINMEDPOB CO3TaH B MeK-
nyHapoxHoM asporopty CaymoBckoii ApaBum (00111as IJI0INagb
506 000 m2) .

— Jlamunat us I[IBI® u cTeKJ0TKAaHU OBIJI MCIOJIb30BaH
TIPHU CO3TAHUM IIOJYKECTKOM rajiepen B IIpecc-iieHTpe KyBetira.

— B Tokuo Kymoaoobpasubie Kpbimin 13 PIII ucmoninay-
IOTCS IJIS CIIOPTUBHBIX 3aJI0B IIKOJI.

— IlecTHamIIATh, VIJIOTHUTEJLHBIX KoJjel usd IITDdI nua-
merpoM 1330MM 3aiuIIaioT OT BO3OEHUCTBUSA MOPCKOI BOIBI
KpynHeHuii B Mmupe mapuaup maccoir 150 T ma nue CeBepHo-
T'0 MODPS$, KOTOPBIN MOAAeP:KUBAET CTATHLHYI0 KOJOHHY BBICOTOM
145 meTpos.

— Bo ®pannuu mumpoKo ncnoab3yred mieaku us [IBIdD
Ias1 OOJIUIIOBKY 3NAHUI, [TOPOKHBIX U IPYTUX 3HAKOB.

— B BeaukoOpuraHuM IMHUPOKO HCIOJb3YETCA IJSI IIO-
KPBITUII comoJuMep (DTOPITHJIEHA U aAJKUJIBUHUJIOBBIX 3(]u-
poB. Hawmbosiee wm3BecTeH MaTepuwaj IIOJ TOPrOBOUM MapKOM
«Lumiflon». IToKpBITHA OTINYAIOTCA UCKIOUYNUTEILHONM aTMOC-
(hepOCTOMKOCTHIO IPU JIFOOBIX TEMIIEPATYPaX, MOJTOBEUHOCTHIO,
a TaK’)Ke COXpaHeHHeM IJISAHIla 00paboTaHHBIX IIOBEPXHOCTEI.
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— B IIIseniuu, HopBeruu u Jlanuu ajsa oO0eceYeHUsT 3KU-
JIBIX TOMOB M HEOOJBIINX KOJJIEKTUBHBIX YCTAHOBOK ropsaueit
Bozoit ¢ Temmneparypoii 7o 100°C mIupoKo MCIOIB3YIOTCA BBICO-
K09((heKTUBHBIE COJHEUHBLIe OaTaper, B KOTOPBIX HCIOJIb3yeT-
ca niaénka PIII.

— B Poccun HamboJiee pacipocTpaHeHO IIpuMeHeHue (hTo-
POILIACTOBBIX AHTU(MPUKIIMOHHBIX (CKOJIB3SAINX) IJIACTUH B IIO-
BIJKHBIX OIIOpaxX MOCTOB, IIYTEIIPOBOIOB 1 TPyOOIpoBOAOB. Pac-
MIUPAETCSI UX IPUMEHEHNE U B CEHCMOCTONKUX COOPYKEHUAX.

ITepenoBbie cTpoUTENbHBIE (PUPMBI CETOAHS HCIOJIB3YIOT
@DIT mokpeITUA s 3aIUTHI PYHIAaMEHTOB OTBETCTBEHHBIX CO-
OPY*KEeHUI AJNTEJIbHOTO CPOKA BKCIIyaTaruu
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