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(71) 3assurens: crouT U3 (a) mapaMHOBOTO BOCKA C TeMIIEPaTypoit
JIYBO INIOBAJI THHOBEWIIEH B.B. miaBiieHus B auama3one ot 50 mo 70°C, (b) ot 1 mo
(NL) 5 MaccoBBIX YacTel (Mac.4.) CMOJBI Ha Mac.d. Imapa-
) ¢uHOBOTO BOCKa, () oT 0,1 mo 0,25 mac.4. rpadura
(72) ;:o;pe;;::ii““ Wcaak (NL) Ha Mac.4. nmapaduHoBoro Bocka u (d) ot 0,05 mo 0,30
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(74) nNpeacrasuTens: CHIa KpEeMHHS Ha Mac.d. mapaduHoBoro Bocka. Kpo-
p p p
Hosocenosa C.B., Jlunaropa U.H., M€ TOTO, HacTofAIlee M300peTeHHe IMpeIaraeT CIio-
Jomeuxkunna B.B., Xmapa M.B., €00 MTOKPHITHA METAJUTMIECKOTO KPEMEKHOTO 3IeMEH-

IManTeneeB A.C., Habmep E.I'., Ocunos
K.B. (RU)

Ta, COIepIKaIIeTo pe3b00BOH YIaCTOK, BKITFOYAFOIITIIA
B cebs cremyromme cTanuu: (i) mperocTaBiIeHHE KOM-
MO3WINH, KaK ONpeAeeHo Beimie; (i) mommepikaHue
KPETe)KHOTO JIEMEHTa IPH TeMIlepaType B THaIa3o-
He oT 30 go 70°C wim mpuBeNeHHs €ro K 3TOH TeMIe-
parype; (iil) HaHECeHHE KOMITO3UIIIH TIPY TeMITepaTy-
pe B muamrazone ot 100 go 170°C; (iv) HEoOs3aTeIBHO,
yaasieHre N30BITOYHON KOMITO3UITNH; (V) OXJTaXIeHUE
KPETIe)KHOTO0 dIIEMEHTa 10 TemIiepatypsl Hinke 100°C;
(vi) mopaboTKa KpenexHOTO dIIEMEeHTa B BOISTHON Oa-
He u (Vii) CyIIKa KperexxHoro seMenTa. Kpome Toro,
MIPEIIOKEH CI0CO0 MOKPBITHS METAITHYECKOTO Kpe-
MIEKHOTO 3JIEMEHTA TTOPOIITKOBEIM MaTepPHajIOM.
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PE3bBEOBOW METANNWYECKUA KPEMEX U CMOCOB MOKPbITUA
PE3bBEOBOI0 METAIITMYECKOIO KPEMEXA

OBJNACTb TEXHWKHK

Hacrosilee nsobpeTeHne OTHOCUTCH K Pe3b0O0BbIM METannMYeckM KpenexHbIM
anemMeHTaM, TakMM Kak LUTUTbI, BUHTbI, O0NTbl U ravkn. B yacTHocTh, nsobpeteHune
OTHOCUTCA K Cnocoby MNOKPbITUS pPe3bOOoBOro KPEenexHoro 3remMeHTa U K MOKPbITOMY

KPENEeXHOMY 3IIEMEHTY.

NPEAWECTBYIOUWNY YPOBEHb TEXHUKW

M3 nateHTHOro pokymeHTa EP2210931 umsBecTHa KOMMO3UUUS CMa30YHOro
MOKPbITUA ANA HAHECEHUS Ha pe3bboBoe coeaMHEHNE cTanbHbIX TPYD, nogxoaswas Ans
NMPUMEHEHUA B COEAWHUTENbHbIX CTanbHbiX Tpybax W, B 4acTtHocTW, B Tpybax,
NPUMEHSEMbIX B HEPTAHON NPOMbILLNIEHHOCTW. JTa KOMMNO3NLMS OCHOBaHa Ha KaHMonu
wvnn Topmuae Kanbuus, MeTanIU4YeckoM Mblfie;, BOCKE; COMNMU OCHOBHOrO MeTanna u
apoMaTUYEeCKON OPraHMYeckom KUCMOTbl, W rpadute B KavyeCTBe CMa3sblBaloLLero
nopowuka. TonwmHa cmMaso4qHOro NOKpbITUA npeanodvtutensHo coctaesndaet oT 10 go 500
MKM, TO €CTb OHO SIBNAETCHA AOCTATOYHO TONCTbIM. CMa30yHOEe NOKPbITUE B COOTBETCTBUM
C naTeHTHbIM AokymeHToM EP2210931 wmeer opmMy BSA3KOW XKUAKOCTU  MNU
nonyteepaoro Bsewectsa (cm. c. 13, [0106]). Takas kKomMnosmuust ANS HaHECEHUs
MOKPbITUS HE NOAXOAUT ANS KPEneXHbIX JeTanen, NOCKOrbKy OHAa BbICTPO UCTUPaETCH U

Bbl3blBAeT 06pa3oBaHne KOPPO3MOHHbIX NATEH.

KpenexHbin anemMeHT (kpenex) npeacraBnsieT cobon YCTPOWUCTBO, KOTOpPOE
MEXaHMYECKUM CNocOOOM BPEMEHHO COEAMHSET UMK CKpennsieT BMecTe gBa unu donee
obbekTa. Pe3bboBON Kpenex npencTaBnaeTr cobOM KPEeneXHbI 3MEMEHT, coaepKallmin
pe3bboBon yyactok. [Npumepbl BKNIOYAOT (rMapaBnnvyeckme) BUHTbI, 6onTbl 1 rankn. Kak
npaBuno, WX W3roTaBnMMBalOT U3 MeTanna, B YacTHOCTU, U3 Hep)KaBelLwen cranu.
BbipaxkeHne "KpenexkHbiA 3MneMeHT (Kpenex)" npu MCNonb30BaHUM B HacToswen paborte
O3Ha4yaeT YCTPOWUCTBO, TaKOE KaKk OMpeAeneHO Bbllle, W3roTOBMEHHOE U3 MeTanna,

cogeprkawlee pe3bboBonr y4acTok.

"3aepaHune pesbbbl" asnseTca obblMHON NPOBNEMON KPEMEXHbIX 3NEMEHTOB U3
HepXKaBelLWen cranm 1M Apyrux cnnasoB. Ero MoxHO paccmaTpmBaTtb Kak npouecc
XonoaHow ceapku. MNpy 3aTArMBaHMN KPEMEXHOro 3rieMeHTa BbICOKasi CKOPOCTb U PEe3KO

BO3poCLUas Temneparypa MOryT Bbi3BaTb (PPUKLMOHHYIO KOPPO3UIO pe3bbbl 1 MPUBECTYU K
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3aefaHnio — AeNCTBUTENBHOMY CBapuBaHuto pe3bbbl. CambiM NPOCTbIM U 3D EKTUBHBIM

peleHnemM apnaeTca CMmaska.

Cma3ouHble matepuanbl JECATUNETUAMMU NPUMEHSIIOTCH B BUAE NpeaBapUTenbHbIX
CMa3bIBaOLMX NOKPLITUIA HA KPEMEXHbIX 3NEMEHTaxX U3 HEPXKaBEeKLen cTann u apyrux
cnnasoB, 4TOObl CBECTU K MMHUMYMY OMACHOCTb BO3HWKHOBEHUS 3aejaHus pesbbbl.
CmasoyHble maTtepuanbl, HaHeCeHHble AOMKHbIM obpasom, obpasyT OGecuBeTHbIE,
3awmwjarowme ot NPUKOCHOBEHUA N CBEPXTOHKME CMa3OYHble MMEHKW, KOTOpble MOryT
acbbekTrBHO pellatb Npobnemb! "PPUKLMOHHON KOPPO3MK pe3bdbl” 1 "XxonogHon ceapku”
npu 3atarBaHvn. M3BECTHbI KpenexHble geTann C MOKPbITUEM, Takne kak BonTbl €O
cmaskonm u Tomy nopgobHoe. Ha BbICTaBke KpenexxHbix usgenuni B aHHosepe, 2014,
komnaHua Lubo technics npeactasuna 60NT ¢ NOKPLITUEM, KOTOpPbIA Bnarogapsi CBOEMY
cocraBy, cootBetcTByeT TpeboBaHmsam FDA (aHrn. Food and Drug Administration —
YnpaBneHne no KOHTPOMK 3a NPOAYKTaMW MUTaHUA U NEKaApCTBEHHbIM CPpecTBaMn) U
aBnaeTcs 3KONOrn4ecKku B6naronpusTHbIM. Kak nokasblBatoT pasnnyHble
BMAeonpeseHTayum B MIHTepHeTe, NOKpbITUE C YCNEXOM NpeAoTBpaLlaeT 3aejaHne gaxe
B cny4yae, ecnu pe3bboson yyactok 6onTta cunbHO nospexaeH. CogepxaHne ykasaHHOW

KOMMO3ULMN COXPAHEHO B TaWHe.

HecmoTpsa Ha ycnewwHoe BHEAPEHWEe Takoro NOKPbITUSA, COXpaHaeTcs NnoTpebHOCTb
B JanbHeuWwem yrny4ylleHnn 3TON KOMNOo3nUun. B CBA3U C 3TUM BaXKHO, YTOObI NOKPbITUE
He MNpununano unuM He ucTupanocb. IJTO Tem Bonee BaXHO, MOCKOMbKY HaHECEHHoe
MOKPbITUE AOMKHO ObITb TOHKUM. Kak 3BECTHO, MHTEpBan Aonycka AN BUHTOB, 60NTOB U
NoA00HbIX KPENEeXHbIX 3NIEMEHTOB ABNSETCA OYeHb ManeHbkuM. [nsa kpenexa tuna M1,6
TOMWMHA NOKPbITUA NPEANOYTUTENBHO A0MKHa COCTaBNATb NPUONN3NTENBHO 4 MKM UNn
MeHbLUE, Anda kpenexa Tuna M68 TonwuHa nNOKPbITUA  AOMKHA COCTaBNATb
npnbnuantenbHo 20 MKM unu MeHbwe. Taknum oBpasom, MNOKpPbITUE AOMKHO ObITb
CBEPXTOHKUM, rMagknm U paBHOMEPHO HaHECEHHbIM. Kpome TOro, KoMnosnymsi 4OImKHa
OblITb Takon, 4ToObl obecneumBaTtb Haubonee 3pdEKTUBHOE HaHeceHue, Hanpumep,
cpa3y mnocne W3roTOBIEHUA KPEMNeXHOro anemeHta. B 3Tom oOTHOweHun crneayet
OTMETUTb, YTO Npu obbl4HOM crniocobe nony4veHus, Bknoyarowem B ceba npoyecc nutbs,
npouecc HaHeceHnst pesblbl (Hanpumep, npokaTtka, MawnHHas obpaboTka, oTAenovHas
obpaboTka) u/unn npouecc CBapku, B Criydae e€Crnv rornoBku nNpuBapuBaroT k pesbbe ¢
obpasosaHuem 6onta unm Tomy nNogobHOro, UCNONb3YKTCH NOBbILLEHHbIE TEMNEPaTYpbI,
wvnn Temneparypa KpenexHoro 3nemMeHTa MoBbIWaeTCa B pesynbrare LEeucTBuM,
BbINONHAEMbIX Npu obpasosaHun pe3bbbl. [pyrumm crnosamu, CyLecTByeT NnoTpebHOCTL B

KOMMO3ULMN ANS HAHEeCEHUS MOKPbITUS, KoTopas, yaoBneTtsopss TpebosaHusm FDA wn
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ABMSSAICL NPW 3TOM 3Komornyeckn GnaronpusaTHon, OyaeT € ycnexom npejoTepallarb
PPUKUMOHHYIO KOPPO3UKD pe3bObl U XONMOAHYKD CBapKy, MOXeT ObiTb HaHeceHa C
NMONy4YeHMEeM  TOHKOW,  3awuujarollen OoT  NPUKOCHOBEHUW  IMagKoW  MIEHKMW,
pacnpoCTpaHALENCss Ha BECb pe3bbOBOM y4yacToK, YTO HEOBXOAMMO AN KPENEeXHOro
3NEeMEHTa, N MOXET 3PPEKTUBHO NPUMEHATLCA AaXKe NPU NOBLILLEHHbLIX TeMneparypax,

He Byay4n NUNKOW NPy KOMHaTHOW TeMMepaType Unn He UCTUPAasCh.

BcneacTtBue aToro cyllectsyeT HeOOXOAUMOCTb B YNYyYLLEHHOW KOMMO3UUMK ANS

HaHeCeHUda NOKPbITUA.

KPATKOE OMWUCAHWME CYWHOCTWN M3OBPETEHWA

Taknum obpasom, HacTosilee n3o0peTeHne npeanaraetT MeTannMMYecknin Kpenex,
cogepawum pesbboBoN y4acToK, MPUYEM NO MEHbLUEN MEpEe YacTb pe3bboBOro yyactka
MOKpbITa HOBOW TBEPAOMN KOMMNO3ULMeEN, cooTBeTCTBYoWen TpebosaHuam FDA (Food and
Drug Administration — YnpasneHune CLUA no caHuTapHoMy Hag30py 3a KayecTBOM

MULLEBbIX NPOAYKTOB M MEAMKAMEHTOB), MO CYLLECTBY COCTOSILLEN U3:

(a) napacpmHOBOro Bocka C TOMKOW 3acTblBaHUSA, onpegeneHHon no metogy ASTM
(anrn. American Society of Testing and Materials — AmepukaHckoe obLjecTtso no
ucnelTaHnam marepumanos) D938-71, (nepeyteepxaeHo B 1981), B ananasoHe ot 50 po
70°C,

(b) ot 1 o0 5 maccoBbix HacTen (M.4.) CMOMbI Ha M.4. napadHOBOro BOCKa,
(c) ot 0,1 go 0,25 m.u. rpacomTa Ha M.4. napadhMHOBOro BOCKa 1
(d) ot 0,05 go 0,30 m.u. guokcnaa KPEMHUS Ha M.4Y. napadHOBOro BOCKa.

Kpome Toro, Hacrosiee u3obpeTeHne npeanaraer crnocob MOKpPbITUNA
METanmnMyeckoro  KPEernexHOro  3femeHTa, Ccoaepsaljero pe3b00BOM  y4acTok,

BKMOYaowmn B cebs cneayowme Ctagum:

i) npeAocTaBneHne KOMNO3nLUKMK, Kak ornpeaeneHo Boille,
i) nogaepKaHne KpenexHoro anemeHTa npu TemnepaTtype B guanasoHe oT

30 o 70°C vnu npuBeaeHne ero K 3Ton Temnepartype,

iii) HaHeCceHne KoMMno3nymm npm TemnepaTtype B gnanasoHe ot 100 go 170°C,
iv) Heobs3aTenbHO, yaaneHne n3bbITOYHON KOMMNO3NLMK,

V) OXnaxgeHne KPEenexXHoro anemMeHTa 4o temnepartypbl Hwke 100°C,

Vi) gopaboTka KpenexkHoro anemMeHTa B BoagsiHon 6aHe u

vii) CyLLKa KPEenexHoro anemeHTa.
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Kpome Toro, Hacrosiee un3o0peTeHne npeanaraer Ccrnocod MOKPbITUNA
METanmnmMyeckoro  KPEereXHOro  3rNeMeHTa, COAepXKallero pe3b0OBOM  Y4acTok,

MOPOLLKOBbIM Marepuanom, Bkrovaowui B cebs cnegytowme craguu:

(i) npeaocTaBreHmne KOMMNO3nMLUMN, Kak onpeaeneHo Bbllle,

(ii) NPUroTOBNEHME NOPOLLIKA YKa3aHHOW KOMMNO3NLUK,

(iii) ANEKTPOOCAKAEHNE MOPOLLKOOOPA3HON KOMMO3ULMM C oBpasoBaHneM
MOKPbITUSA Ha Pe3b0O0BbIX YHaCTKaxX METaNINYECKOro KPEeneXHOro 3fieMeHTa,

(iv) Heobs3aTenbHoO, yaaneHne n3bbITOYHOW KOMMNO3NLMK,

(v) OMNnaBnE€HME  HAHECEeHHOW  MOPOLUKOOOpasHOM  KOMMO3UUUK  Mpw
Temneparype B gnanasoHe ot 100 go 200°C n

(vi) OXNnaXkaeHne KPEeneXHOoro afnemMeHTa.

NoAPOBHOE OMUCAHUE CYLIHOCTWN M3OBPETEHWA

BaHO OTMeTUTb, YTO KOMMO3UUWS NO HaCToALWeEMY M300peTeHuM0 OCHOBaHa
UCKITIOUUTENBHO Ha  cooTBeTCcTBYOWMX TpeboBaHmsm FDA  komnoHeHTax (T.e.
KOMMOHEHTax, KOTOpble€ B WCMOMb3yeMOM KOMMYECTBE COOTBETCTBYIOT TpeboBaHMAM
Ynpaenenus CLUA no caHuTapHOMy Haja30py 3@ KavyeCTBOM MULLEBbLIX MPOAYKTOB U
MeANKaMEHTOB, YCTaHOBMEeHHbIM B 2015 r.). Komnosnuusa npeanoyuTuTenbHO He COAEPXKUT
BOAbI. [1pycyTCTBME BOABI UNU APYrMX KOMMNOHEHTOB C Temneparypoun kunexdms 100°C unu
HWKE MOXET BbI3BaTb Mpobnembl B CUTyauun, Korga KOMMO3ULMIO MOABEPraroT
BO34ENCTBUIO BbICOKMX Temnepatyp. Kpome TOro, npucyTtCTBue BOAbl MOXET
oTpuUaTenbHO NOBMAMATbL HA METaNMNMYeCcKkMn Kpenex. BeipaxkeHne "no cywectsy cocTout

n3" MNCNONb30BaHO B [AaHHOM KOHTEKCTe Ans  O00O03Ha4YeHWs TOro, 4TO MOryT
NPUCYTCTBOBATb  HE3HauuTEmNbHble  KONMMYecTBa  Apyrmx  cornacoBaHHbix  FDA
KOMMOHEHTOB, CoCTaBnsawowme, Hanpumep, 40 5% ot obwen maccbl KOMNo3nymm, npu

YCMOBUK, YTO 3TN APYrME KOMMOHEHTbI HE MeLlatoT KOMMOHEHTam ¢ (a) no (d).

MNokpbiTe AOMKHO ObiTb TBEPAbIM U 3aAMLLAOWMM  OT  MPUKOCHOBEHUMN.
MpeanoYTUTENBHO, OHO MMEET TOYKY NNaBneHus onpegeneHHyto metogom DSC (aHrn.
Differential Scanning Calorimetry — anddepeHymanbHas ckaHupyoLwas KanopumeTpus)
(ASTM D3418), no meHblien mepe 70°C, npegnoytutensHo, no meHbwen mepe 100°C.
MNpn HeceHun B BMAE MNOPOLUKOBOrO MOKPLITUA TOYKa NIaBneHUs NPeAnoOYTUTENBHO
coctaBnsaet no meHbwen mepe 100°C. Kak npasuno, Touka nnasneHus mexbwe 170°C,
npeanoyTuTenbHo, MeHble 160°C. lMpu HaHeCeHMM Ha KpPEeneXHbl 3NeMeHT B Buge
pacnnaea Touka MMaBfeHUa npeanovTUuTenbHO coctaenset Medbwe  130°C.

MuHMManeHoOe 3Ha4YeHWe TemnepaTypbl rapaHTUPYET, YTO MOKPbITUE, HECMOTPS Ha To,
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YTO OHO SIBMSIETCH CBEPXTOHKUM, COXPaHSIETCA Ha pe3b0OoBbIX YacTsX MeTannmyeckux
KPEMEeXHbIX 3MIEMEHTOB AaXe MPW UCMONb30BaHWM B YCINOBUSIX TPOMMYECKOro Knumara.
MakcumarnbHoe 3HauYeHue TemnepaTtypbl rapaHTUpYeT, YTO MOKPbITUE HE CTaHOBUTCSH
CMULLKOM XPYMKUM W HE MOBPEXAAETCS, KOrga KpenexHble 3MeMeHTbl CKnajbiBaroT

BMeCTe B KOPOOKy.

Kpome TOro, Oyayynm HaHECEHHbIM B BWAE CBEPXTOHKOrO Cnosd, Hanpumep,
TONWMHON B gnanasoHe oT 4 4o 30 MKM, NpeanoYTUTENbHO, B AnanasoHe oT 5 4o 20 Mkm,

NOKPbITUE AO0IMKHO NPOABNATL XOpOoLUne 3kcnnyataynoHHble KavecTBa.

KomMmnoHeHT (a)

MapacduHbl v napaduHOBbIE  YIMEBOAOPOALI  MPEACTaBnAaAwT  cobon
HaCbILWEHHbIE YrNeBoaopoAbl, umewwue obwyro dopmyny C,Haw.z, F4e n pasBHO no
MeHblwen mepe 15. MNapadurHOBbIN BOCK MMEET TOYKY 3aCTbiBaHUS, OMPELENEHHYHO
metogom ASTM D938-71 (nepeyTteepxaeHo B 1981), B AnanasoHe npubnmantensHO OT
50 po 70°C, xoTs 3Ta BenuYMHa MOXET BapbUpPOBaTbCA B 3aBMCUMOCTU OT Takux
hakTopoB, Kak CcoAepxaHwe macna u kpucrannuueckaa crpyktypa. [lpyn Bbibope
napauHOBOrO BOCKA BaXKHOE 3HAYEHWEe WUMeeT ero Touka 3acTbiBaHuaA. [pu
NCNonNb30BaHMM NaparHOBOro BOCKa C TOUKOMW 3acTbiBaHUA HKe 50°C nokpbITue MOXeET
BbITb NIUNKMM 1 UcTUpaTbecs. Kpome Toro, npyu HaAHECEHNUN Ha KpeneXHble 3MeMEHTbI Npu
MOBbLILIEHHOW TemnepaTtype KOMMo3uuma MOXeT OblTb CAWLIKOM Tekyyen ans
Hagnexawero HaHeceHWsi Mo BCEeW MNOBEPXHOCTM pPe3bbOBOro yyacTtka KpenexHoro
anemeHta. 3TO MOXeT OblTb CKOMMEHCMPOBAHO C MOMOLLbIO APYrMX KOMMOHEHTOB
KOMMNO3ULMK, HO B KOHEYHOM pe3dynbTate — C Apyrumun  Hepoctatkamu. [lpu
MCNonNb3oBaHMM napadMHOBOroO BOCKA C TOYKOM 3acTbiBaHus Bbliwe 70°C nokpbiTve
MOXET CTaTb XPYNKUM N OTKanbIBaTbCs BO BPEMS UMW NOCMe U3rotoBneHus. MNapaduHobi
ABNAOTCA  KOMMEPYECKM AOCTYMNHbIMW. [loMUMO 4ucCTOro napaduHOBOro  BOCKA,
OCHOBAHHOIO Ha H-afnkaHax, TakkKe MOryT TMPUMEHATbCS MOAMMDULNPOBAHHbIE
napadPuHOBbIE BOCKW, COAepKaljme pasBeTBIfIEHHblEe ankaHbl WU APYrue KOMMOHEHTbI,
BMNSIOLLME Ha KPUCTaNNUYHOCTb napaduHa, Npu YCrioBUMKU, YTO OHU COOTBETCTBYIOT
TpebosaHmam FDA. CooTteeTcTBue TpebosarHmsam FDA OTHOCUTCA K coaep)aHnio macna,
KOTOpPOE AOMKHO COCTaBnATb MeHee 2,5% npu onpegeneHnn metogom ASTM D721-56T,
n k abcopbuymoHHon cnocobHocTn. CootsetcTByowee TpebosaHnam FDA Beljectso
obnagaetr abcopbumoHHOM CnocoBHOCTBID, He npeBblwawwen 0,01, npn 290
MUNIMMUKPOH B AekarnapoHadptaneHe npu Ttemnepartype 88°C, kak onpeaeneHo
metogom ASTM E131-81a, "Standard Definitions of Terms and Symbols Relating to

Molecular-Spectroscopy  (CtaHgapTHble onpegeneHns TEepMUHOB W CUMBOJIOB,
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OTHOCSILLMXCS K MOMEKYNAPHON cnekTpockonunn)'. MoryT ncnonb3oBartbCsi U APYrMe BOCKM,
Hanpumep, Takne Kak NYenuHbIN BOCK, O4HAKO OHW He ABNAKOTCA NPeAnoYTUTENbHbLIMU MO

3KOHOMUNYECKUM cooGpamevaM.

KomnoHeHT (b)

MNpeanoYTUTENBHOM SBMASIETCA CMOMa, CooTBeTCTBYyWas TpebosaHuam FDA.
Ynpaenenne CLUA no caHuTapHOMYy Hag30py 3a KauyeCTBOM MULLEBLIX MPOAYKTOB U
MEAUKaAMEHTOB YTBEPXAAET pasnuyHble CNNCKN paspelueHHbix gobasok. Cm. Code of
Federal Regulations Title 21 (CBog deaepanbHbIX HOPMAaTUBHbIX akToB, [JlokyMmeHT 21) oT
1 anpens, 2015. Kpome Toro, cmona siBnsetcsa 6e3onacHbIM BELECTBOM UM CMECHIO B
cootBetcTBUM C [loctaHosneHnem (EC) No. 1272/2008 wnn B COOTBETCTBUM C
Ovpektneammn EC 67/548/EEC wnn  1999/45/EC. [peanoytutenbHO, cmona w
napadguHOBLIM BOCK XOPOLIO CMELLMBAKOTCA ¢ 00pasoBaHNEM FOMOr€HHOW KOMMO3ULMW.
Mopxoasime cMonbl BKAOYAT KaHUAOMb, CNOXHbIM 3P rnMuyepuHa 1 kaHudonu,
CYHTETUYECKYIO NOonuMTEpPneHoBYo cmony, Cg-apomMaTU4ecKkyro YrrneBOLOPOAHYIO CMONy,
Cs-anudarnyeckyto  yrneBOJOPOAHYI0  CMOrny, cmewaHHyio Cg-apomaTtuyeckyro/Cs-

anndarnyeckyto CMory 1 Ux CMecu.

Cmona ofbnagaetr aaresmBHbiM genctemem. OHa CcnocobCTBYET aaresum
KOMMO3UUUKN K pe3bboBOMY y4acTKy KpenexHoro anemeHTa. BbibpaHHbie cmornbl Takke
OKasblBAOT CUHEpPrnyeckoe BNUAHWE Ha TemnepaTypy nnasneHus BbliGpaHHOro
napadmHOBOro BOCKa, YTO NO3BONAET UCNOMNb30BATb HU3KONNAaBKUE napadPnuHOBbIE BOCKMU,
KOTOpblE MOMYT HaHOCUTLCHA BOKPYr pe3b0OBbIX YY4ACTKOB KPEMEXHOro anemMeHTa B BuAe
OTHOCUTENBbHO TOHKOrO MOKPbITUS, 6€3 pucka cTtaTb NUMKUMKU NOCMNEe M3roTOBMEHMS MPU
Temnepartype okpyxawwen cpegbl. KombuHaumss napaduHOBOro BOCKa M CMOIbI
obecneumBaeT Hagnexawme runapothobHble XapakTepucTuki. [lapadpuHOBLIA BOCK U
CMOMa XOpPOLLO NOAAATCH CMELLMBAHUID, €CNN CMOIa ABNSETCS KaHMGONbIO (Hanpumep,
rapnuycom). [loaTomy npeanodTUTENnbHO CMoMa COCTOUT K3 rapnvyca. bbino
YCTaHOBIEHO, YTO AN HAHECEHUS B BMAE MOPOLUKOBOrO MOKPbITUS XOPOLLO MOAXOAAT U
ApyrMe kaHudonn, Takue Kak AammapoBas cmona (TBepaas npupogHas cmona,
NPOMCXoAAaLLas U3 CeMENCTBa NMCTBEHHbIX AepeBbeB, pactywmx B OcT-UHauM). Bbino
YCTaHOBIEHO, YTO AaMMapoBas CMoMna XOPOLUIO NOAXOAMNT AN YNPOYHEHMS N NOBbILLEHNS

TemMnepatypbl NnaBneHNAa KOMNo3numn ana HaHeCeHA NOKPbITUA.

Ncnonb3oBaHne MeHee 1 M.4. CMOMbl He MO3BONSIET [LOCTUYb >KEraemoro
pesynbTata ajreauM U  CUHEpPruyeckoro AencTBus Ha napaduHOBBLIA  BOCK.
Ncnonb3oBaHne Gonee 5 M.4. CMONbl HEraTUBHO CKa3blBAETCA Ha XapakTepucTUkax B

criyyae NpUMMEHEHWSI NMPW MOBbLILLEHHON TemnepaType M MOXET MPUBECTM K TOMY, YTO
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NOKPbITUE CTaHeT Xpynkum. [MpeanouTUTENbHO, KONMMYECTBO CMOMbl U NapadUHOBOro

BOCKa BbIOUpaloT TakMm obpasom, YTOObl KOMMO3ULMS MMeNa AMHAMUYECKYIO BS3KOCTb,

BENMYMHaA kotopoun npu Temneparype 50°C cocrasnset no meHbLen mepe 1,0 Ma-c (npu

M3MepeHUn, kak onucaHo B [pumepe). JTOro MOXHO AOCTUYMBL C MOMOLLbIO BbiGOpa
NpaBunbHbIX NapadgUHOBOrO BOCKA, CMOMbl M TUKCOTPOMHOrO areHta (kak onpeaeneHo

HI/I)Ke) N NX OTHOCUTENNbHbIX KONMMYeCTB.

KoMNOHEHT (C)

KomMnosnyms Ha KpenexxHOM 3neMeHTE COrnacHo N30 peTeHNIO COLEPXKUT rpadouT.
Mpacut moxeT ObITb NPUPOAHBIM NN CUHTETUYECKUM. MMpnpoaHbIn rpaduT Ao0biBaeTCs
B NPUPOLE M MOXET coaep)aTb HEKOTOpble MPUMECK, Takue Kak cepocogepkaiyme
COEAVHEHNS NN ANOKCUL KPEMHUS. CUHTETUYECKMI rpadduT nony4varoT npu obxure yrns.
OH 0BbIYHO UMEET BbICOKYID CTEMEHb YMCTOTbl U MPU BbICOKOM COAEPXKaHUWU yrrepoga
yrnyJylwaeT CcMasblBaloLmMe XapakTepUCTUKW. TOT U APYroM MOXHO MCMONb3oBaTb MNpu
YCNOBWW, 4TO rpaduT MMEET BbICOKYIO CTeneHb 4YUCTOTbl W, CnejoBaTerbHO,
cootBeTcTByeT TpeboBaHmsam FDA. padut LENCTBYET B KOMMO3MUMM Kak TBEPAOE
cmasoyHoe BewectBo. OH MOXeT OblTb 4YaCTUYHO 3aMEHEeH APYrMMU WU3BECTHbIMU
TBEPAbIMX CMAa30YHbIMW Martepuanamu. TeepAble CMAasOYHble Marepuanbsl BKMYaoT
ancynedung monubaeHa, aucynodug sonbdpama, rpadput, HUTpUL 6opa, okcng Cypbmbl,
oKeua CBMHUA, oTopua Kanbyma, PTopua uepus, Tanbk N X CMecu, HEKOTopble (copTa)
M3 KOTOpPbIX cooTBeTCTBYIOT TpeboBaHmsam FDA, a HekoTopble — HeT. B HacTosiem
n3obpeTeHnn cnegyet MCrnonb3oBaTb TOMbKO COOTBETCTBYHOWME TpeboBaHmam FDA
TBEPAbIE CMasouHble MaTtepuanbl. [1peanouTUTENbHLIM  SABMSETCA  UCMONMb30BaHUE
rpacmta B KayecTB€ E€4WHCTBEHHOrO TBEPAOro CMasOoqHOro Mmarepuana, MOCKOMbKY
rpacouT MOXET MPUMEHATLCA BO BCEX OTPAaCNsX MPOMbILUNEHHOCTU, BKNIOYas NULLEBYIO
NPOMbILINEHHOCTb. Konuyectso rpaduta MOXET BapbUpoBaThCs B Npeaenax 3afjaHHoro
AnanasoHa. Micnonb3oBaHWe MEHbLLEro KOMMYECTBO MOXET OTpULATENbHO CKas3aTbCsa Ha
NMPOTMBOKOPPO3MOHHOM CBOWCTBE NOKPbITUSA. Mcnonb3oBaHue crnvwkom GonbLioro
KonuyecTBa rpaduta MOXeT OTpuLUaTenbHO NOBMUATL Ha NOTpebuTENbCKME CBOMCTBA U

aAre3noHHY CNocoBHOCTb.

KomnoHeHT (d)

ELle ogHUM BaXKHbIM KOMMOHEHTOM SIBNSIETCS AMOKCUA KPEMHUS, KOTOpbIA BNUSeT
Ha TBepPAOCTb MOKPbITUS, a TaKkKe AEeNCTBYeT Kak TMKCOTPOMHbIA areHT. Bonee
NpesnoYTUTENbHbIM TUKCOTPOMHbLIM areHTOM SIBNSIETCA OCaXKAEHHbIA UM NMUPOreHHbI

ANOKCNL KPEMHUA, nNpuyem nocnegHUn 4aBnseTca  ocoOEeHHO npeanoyYTUTEeNnbHbIM.
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MMMpOreHHbIN ANOKCUA KpeMHUA obnagaeT oyeHb CUNbHbIM 3arywjarowmm gencresnem. OH
COCTOUT M3 OYEHb MESIKMX YacTuly AUoKCuaa KpeMHUa COo cpefHum pasmepom ot 5 go 50

HM. OH NpogaeTcs, B YaCTHOCTK, No4 TOProBbiMn HanmeHosaHnamn Aerosil n Cab-O-Sil.

Kak ykasaHO Bble, MNPUCYTCTBME AMOKCMAA KPeMHMst  cnocobcTByeT
hOPMNPOBAHNIO KPEMKOW TBEPAOW MPUPOAbl KOMMO3UUMW NpU HaHECEeHUN ee Ha
KpenexHbl anemeHT. Kpenkas TBepaas npupoga MoKpbITUS SBNAETCA BaXKHOW C TOYKM
3pPEHNs rapaHTUM TOro, YTO MOKPbITUE BYAET COXPaHATLCH Ha KPEnexHoMm anemeHTe 6e3
UCTUPaHMSA UNK OTpbIBa. [OSBNEHUS NATEH KOPPO3UN (Kak 3TO MOXET NMPOUCXOAUTb Mpu
NCMNONb30BaHMM KOHCUCTEHTHOW CMasku MMM CMasovHOro macna), 6e3ycrnoBHo, cnegyet
nsberatb. Kpome TOro, Auokcua KpemHus obecneymBaeT CHUDKEHWE BSA3KOCTU
KOMMO3ULMK, KOrga KOMMNO3ULMIO NepemeLlaloT. Ero MoXxHO YacTUYHO 3aMEeHUTb APYrumMu
N3BECTHbIMW TUKCOTPOMHbLIMW areHTamu. B gaHHoM obnactu TeXHUKN U3BECTEH Lenbin
pPa4  TUKCOTPOMHbIX areHToB. OpraHudeckne TUKCOTPOMHbIE areHTbl  BKMOYaoT
KacTopoBbIi  BOCK, aMUIHbIA  BOCK, OKUCMNEHHbIA  MONMUSTUINEHOBLIM  BOCK,
NoNMMEPN30BaAHHOE PaCTUTENbHOE MAacrno U Ux cmecu. HeopraHMyeckni TUKCOTPOMHbIN

areHT BKN4vaeT atranynbrut, MOHTMOPUNNOHUT, FTeKTOPUT, BEHTOHUT U NX CMECH.

Mpn ncnonbsosaHum meHee 0,05 m.4. guokcnaa KPEMHUSI NMOKPbITUE MOXET ObITb
CMULLKOM MSITKUM 1 Ba3kuMm. [pu ncnonbsosaHum 6onee 0,30 mM.4. guoKkcuaa KpemHus
MOKPbITUE MOXET CTaTb XPYMNKMM. [lpeanoyTutenbHble KONUYECTBa AUMOKCUMAA KPEMHUS
nexar B guwanasoHe ot 0,08 mu. go 0,25 muy. B crnyyae HaHeceHWs MOpPOLLKOBOro
MOKPbITUS  MPEeANnOYTUTENBbHLIMKA  ABNSAIOTCS  KONMMYECTBa  AMOKCUMAA  KPEeMHUS,

npesbiwatowme 0,08 m.u.

[MpeanoYTUTENbHbIN BAPUaAHT OCYLLECTBNEHUS

Komnoauymsa no cywectsy COCTOMT M3 napadpuHOBOro BOCKa, CMOnbI, rpaduTa
(N aHanorM4yHoro TBEPAOro CMAasQ4HOro Mmarepuana) M aumokcuaa KpemHus (1nm
aHanoOrMyHoOro TUKCOTPOMHOrO areHTa), Kkak onucaHo Bbiwe. Komnosnyms MoxeT
cogepxaTtb ApYrMe KOMMOHEHTbl, TakMe Kak Kpacutenun u Tomy nogobHoe, HOo
NPEANOYTUTENBHO COCTOUT U3 3TUX YETbIPEX KOMMOHEHTOB. ECnNn KOMNo3nymsa cocTouT u3
napaduHa, rpadura, rapnuyca unv gammapa u nMporeHHoro AMOKCUAAa KPEMHUS, OHa
UMeeT AOMNOMHUTENbHOE MNPEUMYLLECTBO, 3aknoyaloleecs B TOM, UYTO €€ MOXHO

NPUMEHSITL B MULLEBOW NMPOMbILLIEHHOCTH.

OTHOCUTENBbHBIE KONMMYECTBa 3TMX KOMMOHEHTOB MOryT BapbupoBaTbCA B

npeaenax onncaHHbIX Anana3oHOB.
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MpeanoYTUTENBLHO, NPU HAHECEHMM B BUAE pacnnaBa OTHOCUTENbHbIE KONUYECTBa
KOMMOHEHTOB B KOMMO3nUuK cocTasnsaoT oT 1,5 4o 3 m.4. cMOnbl HA M.4. napauHOBOro
Bocka, ot 0,12 go 0,20 m.u. rpacpura Ha m.4. napadpmHa n ot 0,06 go 0,10 m.u. guokcmaa
KPEMHUSA Ha M.Y. napaduHa. [Npn HaHeceHUn B BUAE NOPOLLKOBOrO NOKPLITUS KONNYECTBO
ANOKCUAA KPEMHUS MOXET ObITb HEMHOTO BhbilLe, Hanpuvep, B gnanasoHe ot 0,08 o 0,25
M.4. KomMnoauuusi, COOTBETCTBEHHO, OyAeT WMEeTb TOYKY nnaBneHus Bbiwe 70,
npeanoytTuTensHo, Bbiwe 100°C, HO Hwke 170, npeanoytTuTenbHo, HMxe 160°C (kak
onpeaeneHo ¢ nomouwbto DSC, ASTM D3418). B atom cnyyae HaHeCceHue KOMMOo3nLmm
Ha KPeneXHbl 3nemMeHT MOXET ObiTb OCyLeCTBNeHO 6e3 YUpe3MEpPHbIX CMOXHOCTEN, NpU
3TOM NpU TEMNEPATYPE OKPYKaKLLEN cpeabl KOMNO3ULUS SBNSETCA 40CTAaTOYHO TBEPAON
Ans Toro, 4tobbl M3bexarb NUMKOCTM W TEKYYECTU KOMMO3MUMW, BCMELCTBUE YEro

KpenexXHble 3NeMeHTbl He CKNenBaltoTCA U He TepAroT NOKPbITUA.

MeTannnyeckumn KpenekHblv 3NemMeHT

MeTannnyeckMn KpPEeneXHbld 3MEeMEHT B COOTBETCTBUM C  HACTOSALMM
nsobpereHnem MoxeT ObiTb BbiOpaH M3 Uenoro psga KpenexHbix cpefcts. OHu
BKNIOYaAIOT BUHT, 6ONT 1 ramky. Moa 3aTumm dpasamu NoapasymeBatoTCs BUHTbI U BONThI
BCEX TUMOB, BKMNIOYAS HAPE3Hble BWHTbI, LUMOHOYHbIE OOMTbI, HATSPKHbIE KOHWYECKME
6onTbl, 6oNTbl C YekON U T.4. EAMHCTBEHHBIM YCMOBMEM TaKOro KPEeneXHOro cpencrsa
SIBNSIETCS TO, YTO OHO COAEPXKUT pe3bby. KpenexHbi anemMeHT MOXeT ObiTb M3roTOBMNEH
N3 Hepxasewlwen cranu unu cnnasa. M3obpeTreHne, B 4aACTHOCTW, MOAXOAMT Ans
MeTannM4eckux KpenexHblX 3NIEMEHTOB, NOABEPXKEHHbIX (PPUKLMOHHON KOPPO3UM U/nnu

XONOLHOW CBapkKe.

Komnoauums

Hacroswee nsobpeteHmne Takke OTHOCUTCH K KOMMO3MLUM, KOTOPOW MO MEHbLLEN
Mepe YaCTUYHO MOXET ObiTb MOKPLIT KPENEXHbLIN 3nNeMeHT. KoMnosnymsa SBnseTcs HOBOW.
CoOTBETCTBEHHO, HacTosiLee WU30OpEeTEeHUe TaKkke npegnaraeT KoMmnosvyumio Ans
HaHEeCEHUS NOKPLITUS Ha pe3bdy, MO CyLeCTBY COCTOALLYIO N3 KOMMOHEHTOB ¢ (a) no (d),
Kak onpepeneHo Bbiwe. KpeneXHbid 3MEMEHT COrnmacHo u3obpeTeHntd MOXeT ObITb
YaCTUYHO UMK MOMHOCTBIO MOKPbIT HAaCTOALWEN KOMNO3ULUMEN. DTO MOXET 3aBUCETb OT

cnocoba N3roToBMNEHNS TaKoro KpeneXHoro anemMeHTa.

Cnocob nokpbITUS pe3b0oBOro METaNINYECKOro Kpenexa

Kpome Toro, Hacrosiee u3oOpeTeHne npeanaraet crnocod MOKPbITUNA
METarnnmMyeckoro KpenexHoro 3femeHTa, CoAepXKallero pes3b00BOM y4acToK, Mpu 3TOM

cnocob BknovaeT B cebs cneayowme ctaguv:
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0] npeAoCcTaBneHne KOMNO3NLKUK, Kak ornpeaeneHo Boille,

(ii) nogaepKaHne KpenexHoro anemeHTa npu TemnepaTtype B guvanasoHe oT
30 go 70°C vnu npuseaeHne ero K 3Ton Temnepartype,

(iii) HaHeCceHne KoMno3nymm Npu Temneparype B guanasoHe ot 100 go 170°C,

(iv) Heobsi3aTenbHO, yaaneHne n3bbITOMHOM KOMNO3NLMK,

(v) OXNaxkgeHne KPENEXHOro anemenTa 4o temnepartypbl Hmke 100°C,

(vi) nopaboTka KpenexxHoro aneMmeHTa B BOAsiHOW 6aHe u

(vi)  cyLuKa KpenexHoro anemeHTa.

HarpeTtyto komnosnymio npu temnepartype B gnanasoHe ot 100 go 170°C HaHocaT
Ha MO MEHbLUEN Mepe 4acTb pe3bbOBOro yyactka KPenexHoro sfnemeHTa. 37O MOXeET
ObITb OCYLECTBMEHO, HanpuMMep, NYTEM pacnbifieHNs WM C MNOMOLLBID OKYHaHWS.
MNpeanoYTUTENBHO, 3Ty OnNepauuilo BLINOMHAKT B TOM MECTe, A€ W3roTaBnmMsaioT
KPENEeXHbIA 3MEMEHT, Kak 4acTb Npouecca W3roTOBMEHUS KPENeXHOro arnemeHta. B
criyyae, Korga 93TO CAEnaHo Kak 4acTb npouecca W3roTOBMEHUSA, MNPEUMMYLLECTBOM
ABNAETCHA TOT (akT, 4YTO MNpeaoTBpaLlaeTCA XONoAHas CBapka, Korga KpenexHble
3MNEeMeHTbl YMNakoBbIBAOT MNepej OTNpPaBKOW B OpraHu3ayum ONTOBOWM TOProBnv U

npogasuam (nocpegHukam).

PacnbineHme nnu okyHaHue MOXHO OCYLLECTBRATH Takum obpasom, 4Tobbl BECH
KpeneXHblh 3nemMeHT Obin NogBEeprHyT BO3AEWCTBMIO KOMMO3MUUW ANS HaHECEHWs
nokpbITMa. OAHaKO KOMNO3UUMS MOXET OblTb HAHECEeHa TONbKO Ha pe3bbOBOW y4acTok

UNK YacTb pe3b0OBOro yyacTka KPENEXHOro 3anemeHTa.

MpY KOHTaAKTMPOBAHMM HAarpeTon XUAKON KOMMO3ULMM C KPEMNEXHBIM 31EMEHTOM
KOMMO3ULMSA MOXET OXNaKAATbCH, €CNN KPENEXHbIA 3NEMEHT OTHOCUTENbHO XOMNOAHbIN.
OTO MOXET MoBrneYb 3a cobor AOCTATOYHO TOMCTblE CIOM KOMMO3ULUUA AN HaHECEHUS
nokpbITMs. Bo mnsbexaHne BO3IMOXHOIMO MNOSBNEHUS TaKUX TOMCTbIX CrOEB MOKPbITUN
KPEMNEXHbIA 3NTEMEHT UMM MO MEHbLUEN Mepe ero pe3bOoBLie YacTu HarpeBalrT nepes
BO3AEMNCTBMEM HA HUX HArpeTon >uakon komnosnymn. CornacHo cnocoby mnsobpereHus,
KpEeneXHbI 3NEMEHT NOAAEPXKMBAIOT Npun Temneparype B gnanasoHe ot 30 go 70°C uwnu
AOBOAAT €ro JO 3ToM Temnepartypbl. B cnydyae BbiCOKOW TemnepaTypbl NNasBneHus
KOMMO3NLNN HarpeTblil KPEMEXKHbIA 3MEMEHT MOXET, COOTBETCTBEHHO, MMETb Oonee
BbICOKYIO Temnepatypy. Komnosuvyuio no Hacroswemy u3obpeTeHuio npuemnemo
HarpesalT A0 Temnepartypbl, NPEeBbIAOWEN TemnepaTypy KpPenexHOro 3reMeHTa,

npeanoytuTensHo, ot 130 go 150°C.

N3nnLwKn KoMno3nuyum npeanoYTUTENbHO YAANSIOT, Hanpumep, CAyBas ykasaHHble

M3NULWKN. 3aTtem NOKPbITOMY KpenexXHomMy J3nemMmeHTy AaloT BO3MOXHOCTb OCTbITb.
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Mpeano4yTUTENBHO, €ro oxnaxaarT 40 Temnepartypbl B gnanasoHe ot 60 go 75°C nepeg
OKOH4aTenbHon gopaboTkon B BogsaHOM HaHe. NMpu oxnaaeHun 4O TemnepaTypbl HKe
60°C NOKpbITUE MOXET CTaTb NECYAHUCTLIM U MEHee rnagkum. Ecnn KpenexHbln anemMeHT
oxnaxgawT A0 Temnepatypbl Bbiwe 75°C, pasHuya TemnepaTtyp BOASHOM OaHu u
KPEMneXXHOro aremMeHTa MOXET MPUBECTM K TOMY, YTO NOKpbITME ByaeT packanbiBaTbCs U
OTAENATLCS OT KPEenexHOoro anemeHTta. lNMpegnoytutenpHO, Temnepatypa BoAsHOMW 6aHu
cocranset ot 30 go 50°C, 6onee npegnoytutensHo, ot 35 go 40°C. Ecnu Temnepatypa
Boabl Oyaetr Hwke 30°C, KOMNO3MUMS ANS HaHECEeHUSA NOKpbITUA OyaeT oxnaxgartbes
CNNWKOM ObICTPO, M MOKPbITUE MOXET CTaTb MECYaHUCTbIM U MeHee rnagkum. Ecnu
Temneparypa 6yaeT npesbiwate 50°C, KpenexHble 3neMeHTbl MOryT NPUUAHYTb APYr K
APYTY, W MOKPbITUE MOXET MOBPEAUTLCS, KOrga B AarlbHENWEM KpeneXHble 3MEMEHTbI
OyayT pasgensatb B npouecce paboTthl. B BogsHoOW OaHe KpenexHble 3NeMEHTbI, Kak
npasuno, AaopabatbiBaloT € MNOMOWbO WeTkn. W, HakoHely, yaanswoT Bogy,
NPeAnOYTUTENBHO, NyTEM OTAYBKW. NS AOCTMKEHUS TaKOW Xe LEenu 3KBMBAaNEHTHble

TeXHONnorn4yeckne onepaummm moryTt ObITb BLINOMTHEHbI HA KaXA0W CTagun.

[MOKpbITE Takke MOXET 3(PPEKTUBHO HAHOCUTLCA B BUAE MOPOLLKOBOro
nokpbITMSA. NogobHO onncaHHOMY Bbile crnocoby, cHavana roToBAT KOMMO3ULUKO NyTeMm
HarpeBaHMsi KOMMOHEHTOB MPW MOBbLILLEHHOW TemnepaType ¢ obpasoBaHNEM rOMOr€HHOW
KOMMO3uyun. 3arem KOMMO3ULMIO OXNaKAaloT, B pPe3ynbTare 4yero oHa CTaHOBUTCA
TBEpAOWN. TBEpaylo KOMMO3ULMIO U3MENbYaoT U NPOCEUBAIOT C MOMyYEHUEeM MOPOLLIKA,
NOAXOASALIEro ANsi HAHECeHWs MOPOLLKOBOro MokpbiTuA. CpeaHun auameTtp 4actuy
MOPOLLUKOBOrO MOKPbITUA npeanoytutensHo coctasnsaet ot 0,05 go 30 mkm n, Gonee
npegnoytutensHo, ot 0,07 o 20 mkm. TBepgas KOMMNO3NLMA ANS HAHECEHUS MOKPbITUS
MOXET OblTb HaHeceHa C WUCMOMNb3oBaHMEM OObIYHbIX TEXHOMOrMM HaHeCeHus
MOPOLLUKOBbLIX MOKPLITUA NMYTEM OCAKAEHUSA KOMMNO3NLMMA B POpME MOpOoLLKa HA HarpeTbin
KPENEXHbIA 3MEMEHT U obecrneyeHnss BO3MOXHOCTWU MNIaBneHns KOMMO3vuun, npu
HeobXo4MMOCTI, C NOMOLLBIO HarpeeaHus. B kauecTBe anbTepHaTUBbI, CHaYana HaHocAT
MOPOLLOK, @ 3aTeM HarpesaroT A0 nnasneHns. [peanoyTUTENbHbIM SBNSETCA HAHECEHWE
C TMNOMOLbIO  3MEKTPOCTATMYECKOrO  pacnbiUTENs, KOTOPbIA  NPUAaeT  MOPOLLKY
NMONOXUTENBHbBIA 3NEKTPUYECKMIA 3apsd, NPU 3TOM KPEeneHbIA 3NeMeHT 3a3emMneH. [Npu
oxnaxaeHun obpasyeTca cMa3ovHoe NokpbiThe. B ngeansHom criydyae nopoLLOK HAHOCAT
TONbKO Ha pe3bbOoBble YaCTX KPEMNEXHOro anemeHTa. Yactu, He nmewme pesbbbl, Nnbo

BOOOLLE HE NOKPLIBAOT, NGO NOPOLLOK C HUX YAanstoT 40 TOro, Kak OH pacnnaBUTCS.

N306peTeHrne OyaeT [LOMOMHUTENbHO TMOSICHEHO C  MOMOLLbIO  CriefytoLmx

NPVYMEPOB.
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OMNUCAHME NMPUMEPOB OCYUIECTBINEHNA WM3OBPETEHUA

Mpumep 1

roToBUNM komnosuymio, cogepxaiyyto 100 r napadpmMHOBOro Bocka (Ko npoaykra
14759, noctaenseTcs komnaHuen Brenntag NV, Touka 3acteiBaHus 53°C), 8 r
NMUPOreHHOro AMOKCMAA KPEeMHUS, NpoaBaemMoro noj ToBapHbiM 3Hakom Aerosil® 200
komnaHuen Evonik industries, 16 r rpadurosoro nopowka u 200 r rapnnyca WW (koa
npogykra 11716, nocraensetca Brenntag), nytem CMeLUMBaHUA KOMMOHEHTOB Mpwu
Temneparype npubnusntensHo 100°C. MNocne oxnaxgeHns onpeaensany xapakTepucTukm
BSAASKOCTU OXIT&XKAEHHOM KOMMO3MUMM ¢ ucnonb3oBaHnem peometrpa AR200EX, To ectb
peomeTpa C nrockonapannenbHbiM 3a30pOM, M3MEPAIOLEro KpyTAWMA MOMEHT W
YIIOBYIO CKOPOCTb. ['pauk 3aBUCUMOCTU HanpsKeHUst caBura (KpyTawero MOMeHTa) oT

CKOpOCTU caBUra (yrnoBoW ckopocTn) 6e3 Tpyaa No3BonseT onpesenuTb BA3KOCTb.

dakTnyeckne MIMEpPEHNa NPOBOAMMM C MOMOLLbIO YKa3aHHOro peomeTpa C
NCNonb30BaHMEM MnockonapannenbHon KOHUrypauum ¢ guameTpom 25 MM 1 3a30pom
1000 mkm. OTknoHeHne 3asopa coctasnano 0 mkm. B kauvectBe perynaropa
Temnepatypbl UCMOMb30BanyM TOPCUOHHYIO MNeyb. [JMHaMunyeckyto BSA3KOCTb Onpeaensanu
npy CKOpPOCTU caBura B gnanasoHe ot 0,01 go 100 ¢, ucnonbsys cTaLMOHaPHbIN NOTOK
KaKk nuMHenHoe mameHeHne. KoadduuymeHT ckopoctn casura coctasnsn 12,50. lMNepeg
nsmepeHvem obpasel KOHAULMOHMPOBaNW, UCMOMb3ya BPEMS YCTAHOBIEHNS PaBHOBECUSA

7 MUWHYT. PesynbTaTbl M3MEPEHMIN MpU pasHbIX Temnepatypax NpeAcTaBleHbl HUXE B

Tabnuue.
Tabnuya
Temnepartypa, °C JdnHamunueckas BA3KOCTb, a-c
50 4,016
60 0,726
80 0,377
120 0,058

Pe3synbTaTbl NOKa3bIBaOT, YTO KOMMO3ULUS SBMSIETCA OYEHb XOPOLLO TEKYYEN npu
Temnepatype Bblwe npubnusntensHo 100°C, uyto obneryaetr BO3MOXHOCTb €€
HaHeceHus. [pu TemnepaTtype nnaeBneHUs napaduHOBOrO BOCKA, TO €CTb Mpw
npubnunsntensHo 50°C, KOMNO3NUUS NO-NPEXHEMY OCTAEeTCH O4YeHb BSA3KOW, a npu
TemnepaTtype OKpy>KatoLen cpefbl KOMMNO3MUUS CTaHOBUTCA TBEPAOW, BCNEACTBUE YEro

npu HaHeCeHnn Ha erl'le)KHbII7I ANEeMEeHT KOMNO3nLnA OCTaeTCA Ha Kpene>XXHOM 3neMeHTe.
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MMOKPbLITBIN  KPENEXHBIA  3NEeMeHT obnajgan O4YeHb XOPOLUMMM aHTUKOPPO3UOHHBIMU

csoucTesamu, He Byayuum nunkum. Temneparypa nnasneHuns YyTb Bbiwe 70°C.

CpaBHUTENbHbIV NpUMep 2

Bbina npurotoBneHa cpaBHUTEMNbHAs KOMMO3WLUWUS, B KOTOPOW OTHOCUTENbHOE
KONMMYecTBO napaduHOBOro Bocka ObiNo yABOEHO W, Kak CneacTBUE, OTHOCUTENbHbIE
KOnMyecTBa CMOfbl, CMa304HOro Matepmana n TUKCOTPOMNHOro areHTa Obinn yMEeHbLUEHbI
A0 YPOBHSI, MEHbLLErO, YeM 3asBIIEHHbIe npeaenbl. [OTOBUMN KOMMO3NLMIO, COAEepKaLLyHO
200 r napaduHOBOro BOCKa, 8 r NUPOreHHOro Auokcuaa KpemuHus, 16 r rpaduToBoro
nopowka n 200 r rapnuyca, NyTeM CMELUMBaHUS KOMIMOHEHTOB MpW Temnepartype

npnbnunsntensHo 100°C.

XOTS NOKPbITBIA KPENEXHbIA 3NIeMEHT UMEN AOCTaTOMHO BbICOKME XapaKTepUCTUKN
B NnaHe npefoTBpaLLeHns PPUKLNOHHON KOPPO3UN N XONOAHOW CBapKW, NOKPbITUE BbINno
NUNKAM, Bbi3biBasi obpasoBaHne nsaTeH koppo3un. Kpome Toro, nokpbiTne Gbino MeHee
Of4HOPOAHLIM. Bo Bpemsi M3roToBneHus Obino oBHApYXeHO 3HauuTernbHOEe KONMU4YeCcTBO
DedEeKTOoB, YTO CBUAETENLCTBYET O TOM, YTO AaHHAs KOMMO3MLUUS MeHee MnpurogHa c

TOYKN 3peHnA BO3MOXHOCTEN ee NPUMEHeHNA.

CpaBHuTenbHbIM Nnpumep 3

FoToBUnM komnosvyuio, cogepxawyo 500 r napaduHoBoro Bocka, 125 r
rpaguToBoro nopowka u 500 r rapnuyca, nytem CMeELIMBaHUS KOMMOHEHTOB Mpwu
Temnepartype npubnusntensHo 100°C. Matepuan sBngeTca nactoobpasHbIM U HE OYEHb
TBEpAbIM. Marepuan nerko nnaBuTCS NPU NPUKOCHOBEHMM W BeaeT cebsi nogobHO

LLIOKONaAY, Bbi3blBasi OKpaLUMBAHUE PYK M TKaHMU.

Mpumep 4

FoToBUnNM komnosumumio, cogepxawyto 100 r napadpuHosoro Bocka, 14 r
NMUPOreHHOro ANoKCMaa KpemHus, 16 r rpacutoBoro nopoLuka, 24 r guokcmaa TutaHa m
200 r gammapa C (CEROGA® nocrtasnaemoro Roeper GmbH), nytem cmewmBaHus
KOMMOHEHTOB npu Temnepatype npubnmamtensHo 140°C. Komnosmymioo  nnocko
packatbiBany, OXnaxaanu W pasnambiBany Ha TOHKME Mernkue KyCcouykn. Kycouku
n3Menbyanu u npocemsanu C MNONy4YEeHWEM TOHKOU3MENbYEHHOro nopollka. opoLllok
HaHOCUMN C MOMOLLIO 3NEKTPOCTATUYECKOrO PacrnbIlIUTENSA Ha KPENEXHbIA 3NEMEHT npu
Temnepartype okpyxawwen cpeabl 0bbl4HbIM cnocobom. 3arem KpenexHbld 3NeMeHT
Harpesanu AnNs pacnnasneHnsa nopoLuKka, B pesynbTare Yero npovcxoauno obpasosaHue
NOKPbITUS. KOMMo3uuua Ans HaHeCeHWs MOKPbITUA wumena Temnepartypy nnasBneHus

Bbilwe 100°C, HO HMxe 170°C.



10

15

20

25

®OPMYIIA N3OBPETEHUA

1. MeTannuyeckoe KpenexHoe CpeicTBo, coagepxallee pe3bboBon y4acTok, rae
No MeHbLIEN Mepe 4acTb pe3bboBOro ydactka noKpbiTa TBEPAOW KOMMO3MLMEN,

cooTBeTCTBYIOWEN TpebosaHmam FDA, no cywjectsy cocrosiLien n3

(@) napaduHOBOro BOCka C Temnepartypou nnasneHuns B ananasone ot 50°C go 70°C,
(b) oT 1405 mMaccoBbix YacTen (M.4.) CMOnbl Ha M.4Y. NapaddMHOBOrO BOCKA,

(¢) ot10,1800,25 M.u. rpacdmTa Ha M.4. NnapadUHOBOro BOCKa, U

(d) ot 0,05 go 0,30, npegnoytmutenbHo, ot 0,08 go 0,25 M.4. COOTBETCTBYHLLENO

TpeboBaHmsam FDA guokcnga KpeMHUS Ha M.4Y. napaduHOBOro Bocka.

2.  KpenexHbi anemeHT no n. 1, rae cmona BbibpaHa u3 rpynnbl, COCTOALLEN U3
KaHnonn, CNoXHOro adupa rnmyepuHa n KaHnonn, CUHTETUMECKOW NONUTEPNEHOBON
CMOTbI, Ce-apomaTtmnyeckon YyrneBoL0pOaHON CMOIb, Cs-anngarunyeckon
YyrneBoAOPOAHON CMOMbI, cMeLwaHHon Cg-apomatundeckon/Cs-anndaTtnyeckon CMmonbl U

NX CMEeCewn.
3.  KpenexHbin 3nemMeHT no n. 2, rae cmona CoCTouUT U3 rapnuyca unu gammapa.

4. KpenexHbin anemMeHT no nobomy 1u3 NyHKTOB ¢ 1 N0 3, rae ANOKCUA, KPEMHUS

ABNAETCA NUMPOreHHbIM JUOKCUMAOM KPEMHUA.

5. KpenexHbin anemeHT no nobomy M3 nNyHKTOB C¢ 1 no 4, rae KpeneXHbli
3MNeMeHT BbiOpaH M3 rpynnbl, COCTOSALEN W3 LWITUATOB, BMHTOB, OONTOB, raek M ux

KoMOUHaUmn.

6. Komnosuvuus  ans MOKPbITUS pe3bbbl,  ABMAOLWAACA  TBEPAOW,

cooTBeTcTBYOLWas TpebosaHuam FDA 1 no cywecTBy cocTosLwas 13

(@) napaduHOBOro BOCka C Temneparypou nnasneHus B gnanasoHe ot 50 go 70°C,
(b) ot 1405 maccoBbix YacTen (M.4.) CMOnbl HA M.4Y. NapadMHOBOrO BOCKA,

(¢) ot10,1800,25 m.u. rpacmTa Ha Mm.4. NnapadMHOBOro BocKa n

(d) ot 0,05 100,30, npegnoututencHo, ot 0,08 g0 0,25 M.4. AUoKCMAa KPEMHUSA Ha M. Y.

napadgnHOBOro BOCKa.

7. Komnosumuus no n. 6, umerowan gnHammyeckylo BA3KOCTb NpU Temnepartype

50°C no meHbLuen mepe 1,0 Ma-c.
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8. Cnocob noKpbITUS METanMYeckoro KpemnexHoro 3nemMeHTa, CofepKallero

pe3bb0BOM y4acToK, BKNOYaoLWmMn B cebsa cnegyrowme crtagum:
(i) npegocTaBneHUs KOMMNO3ULUKM NO N. 6 unn 7,

(i) nopaepxaHus KpenexHoro anemeHTa npu Temnepartype B auanasoHe ot 30 go

70°C nnu npuBefeHNs €ro kK 3Ton Temnepartype,
(iii) HaHeceHMs kOMMNoO3MLMK Npy TemnepaTtype B gnanasoHe ot 100 go 170°C,
(iv) HeobsasaTenbHO, yaaneHus n3bbITOYHOM KOMMO3ULUN,
(V) oxmadkaeHusa KpenexHoro anemeHTa 4o Temneparypbl Huke 100°C,
(vi) [nopaboTKm KpenexxHoro anemMeHTa B BoASHON 6aHe u
(vi) CYLUKM KpenexxHoro anemeHTa.

9. Cnocob no n. 8, aBnAKOWMACA YacTbio cnocoba M3roTOBMEHUA KPEMEXHOro

AnemMeHTa.

10. Cnoco6 no n. 8 wnn 9, rae KOMNO3ULUUKO HarpesalwT A0 Temnepartypbl,
npeBblLaOWEn  Temnepatypy  KPenexHoro  anemMeHTa, MpeanoyvTUTenbHO, Ao

Temneparypbl B gnanasoHe ot 130 go 150°C.

11. Cnoco6 no nobomy M3 nyHkToB € 8 no 10, rae KpenexHbld 3NemMeHT Ha

cTaaum (v) oCTaBnAT OXNaxaarbCca 40 TeMnepaTypsl B guanasoHe ot 60 go 75°C.

12. Cnoco6 no nobomy n3 nyHktos ¢ 8 no 11, rae sBoasaHyo 6aHto Ha ctagum (Vi)

noaLepXnBatoT Npu Temneparype B gnanasoHe ot 30 go 50°C.

13. Cnocob NOKpbITUS MEeTannMYeckoro KpernexHOro 3nemeHTa, CoaepKallero
pe3b0OBOM Y4acTOK, MOPOLLUKOBbIM MaTepuanom, BKMAYawwmi B cebs cneayrowme

cTaguu:
() npepocTaBneHne KOMMNO3NLMM NO N. 6 Unn 7,
(i)  NpUroToBRNEHME NOPOLLKA YKa3aHHOW KOMMO3ULUN,

(i)  anekTpoocaxgeHne NopPOLLKOOBPa3HON KOMMNO3ULMN ¢ 0Opa3oBaHMEM MOKPLITUSA Ha

pe3b00BbIX yHaCTKax METaNIMYECKOro KPENEXHOIo 3NeMeEHTa,
(iv) HeobsasaTenbHO, yaaneHne n3bbITOYHON KOMMO3MLUN,

(v) onnaBneHMe HaHECEHHOW MOPOLWIKOOOPA3HOM KOMMO3UUMK MpU Temnepatype B

avanasoHe ot 100 go 200°C n

(vi) oxnaxaeHue KPenexHOoro afnemMeHTa.
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1. MeTannuyeckoe KpenexHoe CpeicTBo, coagepxallee pe3bboBon y4acTok, rae
No MeHbLUEW Mepe YacTb pe3bbOoBOro ydacTtka nokpbita KOMNO3ULMEN, KOTopas SBMSIeTCS
TBEPAOW M 3awMiatolien OT NPUKOCHOBEHUA MPU Temnepatype OKpyXKatollen cpeab,
NpUYeM KOMMOHEHTbI U UX KONMUYEeCTBa COOTBETCTBYIOT TpeboBaHusam Ynpasnexus CLLA
No CaHWTapHOMY HaA30py 3a Ka4yeCTBOM MULUEBbIX MNPOAYKTOB U MEAMKAMEHTOB,

ycTaHoBneHHbIM B 2015 1., n koTopas No CyLlecTBy COCTOUT U3;

(@) napadmMHOBOro BOCKa C TEMMEPATYPOW 3acTbiBAHUS, ONPEAENEHHON MO MeToay

ASTM D938-71, (nepeytBepxaeHo B 1981), B ananasoHe ot 50°C go 70°C,
(b) ot 1405 maccoBbix YacTen (M.4.) CMOnbl HA M.4Y. napadMHOBOrO BOCKA,
(¢) ot10,1800,25 M.u. rpacumTa Ha M.4. NapaUHOBOro BOCKA, U

(d) ot 0,05 go 0,30, npegnoytmutenbHo, ot 0,08 go 0,25 M.4. COOTBETCTBYHLLENO

TpeboaHmsam FDA guokcnga KpeMHUS Ha M.4Y. napadunHOBOro Bocka.

2.  KpenexHbi anemeHT no n. 1, rae cmona BbibpaHa M3 rpynnbl, COCTOALLEN U3
KaHNOoNN, CNoXHOro adpupa rmmuepmnHa 1 kaHMdonmn, CUMHTETUYECKOW NONMUTEPNEHOBON
CMOIbI, Cg-apomatnyeckom YrneBoL0pOAHON CMOIbI, Cs-anngarunyeckon
YyrneBoAopoOAHON CMOMbI, cMmelwaHHon Cg-apomatunyeckon/Cs-anndartnyeckon cmonbl m

NX CMECen.
3. KpenexHbi anemMeHT no n. 2, r4e cmona CoCTOUT U3 rapnuyca unu gammapa.

4. KpenexHbln anemMeHT no nobomy ns nyHkToB ¢ 1 No 3, rae ANOKCUL KPEMHUS

ABndaeTca NMPOreHHbIM AUOKCUAOM KPpeMHUA.

5. KpenexHbin anemeHT no nobomMy u3 NyHKTOB ¢ 1 MO 4, rae KpeneXHbln
anemMeHT BbIOpaH M3 rpynnbl, COCTOAWEN N3 LWTUATOB, BMHTOB, OONTOB, raek M ux

KOMBUHaUMIA.

6. Komnosnyus ans nokpbiTns pesblbl, ABMSIOWANcS TBEPAOM U 3almLatoLen
OT MPWKOCHOBEHMMN MPU TEMMNEpPaType OKPY>KaloLen cpefbl, NPUYEeM KOMMOHEHTbI U UX
konunyecTea cooTBETCTBYOT TpebosaHuam YnpasneHua CLUA no caHutapHomy Hagsopy
3a Ka4yeCTBOM MULLEBLIX MPOAYKTOB U MEAUKaMEHTOB, yCTaHoBNeHHbIM B 2015 r., u no

CYLLIeCTBY COCTOSILLas U3:

(@) napadmHOBOro BOCKa C TEMMEPATYPOW 3acCTbiBAHUS, ONPEAENEHHON MO METoAY

ASTM D938-71, (nepeyteepxaeHo B 1981), B gnanasoHe ot 50 go 70°C,

(b) ot 14805 maccosbix YacTen (M.4.) CMOnbl Ha M.4Y. napadMHOBOro BOCKA,

OOPMVIJIA U30BPETEHUA,
u3MeHeHHas 1o ct. 34 PCT a1 paccMoTpeHus Ha peruoHaibHOH (hase B EATIB



10

15

20

25

2

(c) ot10,14800,25 m.uy. rpacmta Ha m.4. napadMHOBOro Bocka n

(d) ot 0,05 g0 0,30, npegnoututensHo, ot 0,08 go 0,25 M.4. JUoKenaa KPEMHUA Ha M. Y.

napadguHOBOro BOCKa.

7. Komnosumyma no n. 6, nmerowas guHamuyeckyto BA3KOCTb Mpy Temneparype

50°C no meHbLuen mepe 1,0 Ma-c.

8. Cnocob nOKPbITUS METaNNNYEeCKOro KPEneXHOro 3nemMeHTa, COoAepallero
pe3b00oBOM y4aCTOK, BKNOYaoLWmn B cebsa cnegyrowme ctagun:
() npepocTaBneHus KOMNO3nUMM No N. 6 unn 7,

(i) nopaepXKaHWa KpenexHOoro arnemeHTa npu temnepartype B auanasoHe ot 30 go

70°C nnu npuBefEeHNS €ro K 3ToM Temnepartype,
(i) HaHeceHMs komMMNo3MUMK Npy Temnepartype B gnanasoHe ot 100 go 170°C,
(iv) HeobsasaTenbHO, yaaneHus n3bbITOYHOM KOMMO3NLUN,
(V) oxmadkaeHusa KpenexHoro anemeHTa Ao Temneparypbl Huke 100°C,
(vi) [popaboTKm KPeENEXHOro anemMeHTa B BoagsiHon 6aHe u
(vi) CYLUKM KpenexHoro anemeHTa.

9. Cnocob no n. 8, ABnAKOWNNCA YacTbio cnocoba M3roTOBIEHUA KPEMEXHOro

ANnemMeHTa.

10. Cnoco6 no n. 8 vnn 9, rae KOMNO3ULUMUIO HarpesarwT A0 Temnepartypbl,
NpeBbllLAOWENn  TemnepaTtypy  KpPenexHOro  3remMeHTa, NpeanoyTUTENbHO, A0

Temneparypbl B gnanasoHe ot 130 go 150°C.

11. Cnoco6 no nobomy M3 nyHkToB ¢ 8 no 10, rae KpenexHbld 3NEeMEeHT Ha

cTaaum (v) OCTaBnAT OXnaxgarbcsa 40 TemMnepaTypbl B guanasoHe ot 60 go 75°C.

12. Cnoco6 no nobomy n3 nyHkToB ¢ 8 no 11, rae sogaHyo 6aHio Ha ctagum (Vi)

noaAepXXveatoT Npy Temneparype B gnanasoHe ot 30 go 50°C.

13. Cnocob nOKpbITUS METannMYecKkoro KpenexHoro 3fnemeHTa, Coaepalyero
pe3bboBOM Yy4acTOK, MOPOLUKOBbIM MaTepuanomM, BKAYawwmi B cebs cnegyrowme

cTaguu:
() npepocTaBneHne KOMMNO3NLMM NO N. 6 UnNn 7,

(i)  MpuroToBRNEHME NOPOLLKA YKasaHHOW KOMMO3ULUN,

OOPMVIJIA U30BPETEHUA,
u3MeHeHHas 1o ct. 34 PCT a1 paccMoTpeHus Ha peruoHaibHOH (hase B EATIB



3

(i)  anekTpoocaxaeHne NopoLKOOBpasHON KOMMNO3NLMN ¢ 0BpasoBaHMEM MOKPLITUSA Ha

pe3b00BbIX y4aCTKkax MeTanIM4YeCcKoro KpEnexHoro anemeHTa,
(iv) HeobssaTenbHO, yaaneHne n3bbITOUHON KOMMO3MLUN,

(v) onnaBneHMe HaHEeCEeHHOW MNOPOLUKOOOPa3HOM KOMMO3MUMM Npu TemnepaType B

auvanasoHe ot 100 go 200°C un

(vi) oxnakaeHue KPenexHOoro anemMeHTa.

OOPMVIJIA U30BPETEHUA,
u3MeHeHHas 1o ct. 34 PCT a1 paccMoTpeHus Ha peruoHaibHOH (hase B EATIB
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