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HMCIIOJIb30BAHME IMPOAYKLIMU 13 MUHEPAJILHOU BAThI

O0JsacTb TEXHUKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

Hacrosmee u3oOpereHne OTHOCHUTCS K HCIOJB30BAHUIO MPOAYKLUUU HU3 MHUHEPAIbHOU
BaThI, COAepKalleil MUHEpaJbHbIE BOJOKHA, CBSI3AHHBIE CBSI3YIOLIMM, MPEICTABIISIOIINM COOOM
pe3yJibTaT OTBEPXKISHHSI KOMITO3UIIMM CBS3YIOLIEro, conepkamed runpodoOHyro no0aBky,
COIEpIKAINYI0, 1O MEHbIIeH Mepe, OJHO CHJIMKOHOBOE COCOUHEHHME JUIsI WHTHOMPOBAHHS
KOPPOAUPOBAHUS TPU BBIMOJHEHUH H30JALMU METaNIMYecKuX KOHCTpykuuil. Hacrosiuee
n300peTeHne TaKkKe HAINPABICHO HA KOMIIO3WIMIO CBSI3YIOLIETrO JUIl MUHEPAJbHBIX BOJIOKOH,
CoZlepsKaIIyIo Takyro ruapodoOHy0 1006aBKy, MPOAYKIIHIO U3 MUHEPAILHOU BAaThI, COAESPKAIIYIO
MUHEpaJbHbIE BOJIOKHA, CBSI3aHHBIC CBS3YIOIIUM, TPEACTABIIIOMUM COOOH  pe3ysbTar
OTBEP)KIOCHHUS TAaKOW KOMIIO3HMILMHU CBS3YIOIIErO, W CHOCO0 TMPOU3BOACTBA NPOAYKIHH U3
MUHEPaJIbHOM BaThl, KOTOPBIH BKJIKOYAET CTaJUU BBEIAEHUS] MUHEPAJIbHbIX BOJOKOH B KOHTAKT C
TaKOWU KOMITO3ULIMEN CBSI3YIOILETO.

YpoBeHb TeXHUKH

KopponupoBanue npencrasiser coO0H yXyALIEHHE MeTalIa B PE3yJIbTaTe MPOXOKACHUS
XUMHYECKOW peakUUH MEXAy HUM U OKpyxarowmel cpenod. KoppoauposaHue BKIHOUAET
npeBpaleHre MeTajuia B 0ojiee XUMHUYECKH CTaOUIIBHYIO (POPMY, TaKyI Kak OKCHUI, THIPOKCHUJ
WK CyJb(U.

KopponupoBanue craau MMeeT MeCTO B TMPUCYTCTBUM BOABI M KHUCIOpPOJA.
KopponupoBaHnue crajpHBIX JeTajeld mNpeacTaBisieT co00H BaKHEHIIYIO 3KOHOMHYECKYIO
npobseMy, KOTopasi CIUIOIb U PAAOM (GOPMHUPYET BAKHEHIITYIO YaCTh CTOMMOCTH TEXHUYECKOTO
0OCITy’)KNBaHUSI © BOCCTAHOBIICHHS [JIs1 CTAJIBHBIX KOHCTPYKLIUH.

OnHoll OuYeHb KOHKPETHOH mpoOieMol sBiseTCs MpobiieMa KOPPOIUPOBAHHS MO
usossiiuent (KITH), koTopoe oka3bIBaeT BO3AECHUCTBHE HA CTABHBIE NETANH, KOTOPBIE SBISIOTCS
TEMJIOU30JUPOBAHHBIMU TP UCIOJB30BAHMM  H30JMpyrouero Marepuana. CranbHble
KOHCTPYKLIMH 3a4acTyI0 SIBJISTFOTCSI W30JIMPOBAHHBIMH B IeJsIX HM30€raHuss BO3HUKHOBEHUS
TEIJIOBBIX NOTepb. Takas TEMJOM30JALUSA MOXKET OKa3aTbCs >KEJIaTeNbHOM AN CTaJbHBIX
KOHCTPYKLUH, KOTOPBIE SBJSIFOTCS 00JI€e TeIIbIMU M 00Jiee XOJIOIHBIMU B COTIOCTABJICHUH C
ux okpyxarwiueii cpenor. Koppoauposanue KIIM umeer mMecTo, B 4aCTHOCTH, MOJ M3OJSALUEH
JUIs CTAJIbHBIX KOHCTPYKLMI, KOTOpBIE MPETEepPIEBal0T LUKJINYECKHEe U3MEHEHUS] TEMIIEPaTypHl,
nooOHBIX, HATTPUMEP, TPYOONPOBOIAM B HE(TEra30BOM OTPACITH MPOMBILIIIEHHOCTH.

ITockonbKy KOppOAMPOBAHUE CTAM UMEET MECTO B NMPHUCYTCTBMM BOJbI M KHCIOPOAA,

MPUCYTCTBUE BOJBI, HAXOASIIENHCS B KOHTAKTE CO CTAJbHOW KOHCTPYKIHMEH MPeACcTaBisieT coO0MH



BAXHEWIIMHA  (akTop, BHOCAIMHA CBOH BKJIaxm B  KoppomaupoBaHue.  IIOCKOJBKY
TEIUION30JISIIUOHHBIE MaTepHalIbl, OKPYKAIOIINE CTaJbHblE KOHCTPYKLUWHU B LEJSIX M30eraHus
BO3HUKHOBEHHUS TEIUIOBBIX MOTEPb, UMEIOT TEHAEHIIMIO K YAEPKUBAHUIO BOJbI B KOHTAKTE CO
CTaIbHON KOHCTPYKLMEH Ha MPOTsHKEHUH 0oJiee MPOAOIKUTENIbHOTO BPEMEHU B COTIOCTABICHUN
C COOTBETCTBYIOIIMM BPEMEHEM, Ha MPOTSKEHUH KOTOPOTO KOHTAKT ObI IUTHIICS MTPH OTCYTCTBUU
OKPY>KAIOLIEro M30JUPYIOLIEr0o MaTepuaia, TaKue H30JMPYIOIIUE MaTepuajbl MOTYT BHOCHTH
CBOW BKJIAA B yBelIWdeHHOe KoppoxupoBanue. Cramu B o0mem ciydae SIBISIFOTCS
nozasepxkeHHbIMU KoppoaupoBaHuto KIIM B TemneparypHoMm nuanaszoHe ot 0°C mo 175°C.
Hawubonee dacto BcTpewaromuecss Turbl koppoaupoBanusi KIIM mnpencrasisiror coboit
CIJIOLIHOE U TOYEYHOE KOPPOAUPOBAHHUE YIVIEPOAUCTON CTajd, KOTOPOE MOKET UMETh MECTO
IPU BXOXKJIEHUHU BJIAKHOM H3OJSIUUMM B KOHTAKT C YIJIEPOJUCTOM CTajbio, U KOPPO3MOHHOE
pacTpeckuBaHue 1on BosnelictBuem BHemHero HampspkeHuss (KPBH)  aycrenurHoi
HEp KaBeoIel CTalli, KOTOPOe MPeACTaBisieT cOO0M OMH KOHKPETHBIN THUIT KOPPOIUPOBAHUS, B
OCHOBHOM OOYCJIOBJICHHBII BO3IEHCTBHEM PAaCTBOPUMOTO B BOJE XJOPHIA M3 JOXKAEBOH BOJBI
WIA CUTyalllied NMpH HEeYyAOBJIETBOPEHUH H30JSILMEN HamnexamuMm TpedoBaHUsM. [TocKobKy
KOPPOIAMPOBAHHAS TIOBEPXHOCTD TJIABHBIM 00pa30M CKpPBIBAETCS M3O0JIILIMOHHOW CHCTEMOH U HE
Oynmer HaOMIOAATHCS BIUIOTH O VAQICHUS W3OJSLUU UII OCMOTPa WJIHM BIUIOTH IO MOMEHTa
paspylIeHMs] MeTajla, KOTOpO€ NPUBOAUT K BO3HMKHOBEHMIO aBapUMHBIX CUTYyallUl, OYeHb
BaXXHOH siByisieTcst Ooprba ¢ kopponupoBanreM KITHM o BO3MOKHOCTH B HAUOOJIBIIEH CTETIEHU.

B nensix nzberanus BosHuKHOBeHHs KopponupoBanus KIIM m3ommpoBaHHbIE CTalbHbIE
KOHCTPYKLIMH 3a4acTyK0 TOKPBIBAIOT AOTOJHUTEIbHONW OOJMIOBKOW, KOTOpas OJDKHA
MpenoTBpalaTh NOCTymieHHe BoAbl. OHAKO, Kak 3TO MOKa3blBaeT MPAKTUYECKUM OMbIT, BOJA
3a4acTyI0 TOCTYNAeT 4epe3 H3bsIH WM TOBPEXKACHUS B OOJUIOBBIBAIOLIEH CHCTEME WIIH
BCJIEICTBUE NPUCYTCTBUSI BJAXHOTO BO3JyXa B KOHCTPYKLMSIX, KOTOpbIE IpeTepIeBarOT
LUKJINYECKHe U3MEHEHHs] TeMIiepaTypbl. Boja Taxke MOXET BCTyHaTh B KOHTAKT CO CTajbHOMN
KOHCTPYKLMEH HM3HYTPH OT HErepPMETHUYHBbIX (PUTUHTOB MM CHAPYKH OT COOBITHH, MOAOOHBIX
HaBOJAHEHUSM.

B nensx uzberanust Bo3HUKHOBeHUs1 koppoaupoBaHust KITM cranbHble KOHCTPYKIUH,
noo0HbIe TPyOOIIpoBOAaM B He(Tera3oBoil OTpaciy MPOMBIIUIEHHOCTH, 3a4aCTyI0 3aLIUINAIOT
OT KOPPOAUPOBAHUS B pe3yJbTaTe HAHECEHUsI Ha CTaJIbHblE AE€TAJIM MOKPBITHS B BUJIE 3aLIUTHOTO
CJIOs, HAIPUMEP, MPU UCTONB30BAHUHU IPYTUX METAJIIOB, MOJOOHBIX LIMHKY HJIH ATFOMHUHHIO.
OpnHako, Takue CJIOU MOKPBLITUI HUKOTAA HE SIBJSIOTCS MOJHOCTBIO 3alUTHBIM CJIOEM, U JaHHBIE
3aIUTHBIE MEPbl MOTYT OBITb YPE3BBIYAHHO BBICOKO3ATPATHBIMU M MOTYT OKa3aThCs
SKOHOMUYECKH HEMPUEMIIEMBIMH IS OOLITHUPHBIX TPYOOTIPOBOIHBIX CHCTEM.

Hpenc):[e HUMEJIN MECTO MOIBbITKHU UCIOJB30BAHUA MPOAYKLIUH H3 MHHepaﬂbHOﬁ BaThl B
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KaueCcTBE H3OJBILMM Il METAJUIMYECKUX KOHCTPYKLUMH M BCE elle NPEJOXpPaHEHUs UX OT
kopponupoarus KIIM. HamOonee MmMpoKO pacnpoCTpaHEHHBIH CrOcO0 YMEHbLISHHS
koppoauposanuss KIIM 3axirodyaeTcss B MCHOJIB30BAHUM NPOAYKLUUH H3 MHUHEPAIbHOW BAaThI,
MOJIYY€HHOM U3 CBS3YIOIIEro MUHEPAJIBHOHN BaThl, K KOTOPOMY NOOABIISUIM MUHEPATHHOE MAciIo.
B pesynbrate nodaBieHHss MUHEPAJIbHOTO Macja MOTYT OBITh yIOBJIETBOPEHBI TPEOOBAHUS IO
BOJOOTAJIKUBAHUIO B COOTBETCTBUHU C AokyMeHTOM EN13472. Onnaxo, Ansd AaHHON NPORyKLUHU
U3 MHUHEpaJbHOH BaTbl nopjasiaeHue xoppoauposanuss KIIM Bce eme sBisgercs
HEYJIOBJIETBOPUTENbHBIM, IIOCKOJIBKY TIOTJIOIEHWE BOJABl SIBISETCA BCE €IIEe 4YPEe3MEPHO
BBICOKUM. B 1OomoOJIHEHNE K 3TOMY, JaHHOH NPOAYKLUHH U3 MUHEPAJIBLHON BaThl, UCIOJIb3yEMOH B
KaueCTBE  W3OJSLUOHHBIX  MAaTepHANIOB, K  COXAQJICHWIO, CBOWCTBEHEH  HEJOCTATOK,
3aKJIFOYAIOIUICS B OBICTPOM YBEIMYEHUN TMTPOCKOMUYHOCTH IO HEMPUEMJIEMBIX YPOBHEH MpH
BO3ACHCTBUH MOBBILICHHBIX TEMIIEPATYP. ITO, B YACTHOCTH, MPENCTABIISAET cOOOM mpobiemMy npu
UCTIOJIb30BAHMN TAaKUX M3OJSILUOHHBIX MATEPHAJIOB Ui HM30JHPOBAHUS TPYOOIPOBOIOB B
He(TerasoBol OTpPaciu NPOMBIIUIEHHOCTH, TOCKOJIbKY B JaHHBIX TpybompoBomax paboume
TeMreparypbl 3a4dacTyro mnpesbimaroT 150°C. B pmaHHBIX  yCIOBUAX  XapaKTEPUCTUKH
BOJIOOTAJIKMBAHUS Y TAHHBIX U30JSILIHOHHBIX MAaTEPHAIIOB OBICTPO YTPAUUBAIOTCS.

IIpoOnemsbl, cBsizaHHBIE C KOoppomupoBanueM KIIM, Moryr oxa3aTbCsi HACTOJBKO
Cepbe3HbIMHM, YTO HEKOTOpPblE KOMIIAHUHM TPEANOYHTAIOT H30eratb  HMCIOJb30BAHMS
TEIUION30JISIUA TPYOONIPOBOJOB Ja)ke HECMOTPS HA TO, YTO 3TO NPUBOIUT K IPOBENEHHIO
OTIepalny, Ype3BbI4aiftHO He3(PPEKTHBHON B SHEPTETUYECKOM OTHOIIEHHH.

CymHocTh H3o0pereHust

B coorBercTBMM ¢ 3THM, OAHa ILENb HACTOSINETO H300PETEHHs 3aKJIHOYaeTCsl B
MPEMJIONKEHUN HM30JSILUU U1 METAJUIMYECKOM KOHCTPYKLHH, KOTOpas [eJaeT BO3MOXKHOMN
3 PEKTUBHYIO TEIUIOM3OJALUI0 TaKOW KOHCTPYKIMHM U B TO K€ CaMO€ BpeMsl CBOIOHUT K
MUHHUMYMY CTOUMOCTb TEXHHYECKOTO OOCIYKHBAHUS M ONTHMU3HUPYET JOJTOBEYHOCTH
KOHCTPYKLUU.

B uwactHOCTH, OIHA IIeNb HACTOSILEro HM300PETEHHUs 3aKII0vanach B IPEIUIOKEHUU
U30JISILUU JJIT METAJUTMYECKOH KOHCTPYKLMH, KOTOpas IeNaeT BO3MOXKHOH 3(PQeKTHBHYIO
TEIUION30JSILUI0 TAaKOW KOHCTPYKLUMHU K B TO JK€ CaMO€ BpeMs CBOJUT K MHUHHMyMY
KOPPOAUPOBAHUE METAJNINYECKOU KOHCTPYKLUH.

OnHa ROMOSHUTENBbHAS LIeb HACTOSINETrO0 M300PETeHHs 3aKIF0Yajach B MPENJIOKEHUU
KOMIIO3ULUK CBSI3YIOLIEro [UIsl MHUHEPAIBHBIX BOJIOKOH, KOTOpas [eJaeT BO3MOXKHBIM
MPOU3BOACTBO NPOAYKLUHU U3 MUHEPAIBLHON BAThI [JIs1 TAKUX LIEJIEH.

OnHa momoJHUTENbHAS LEIh HACTOSALIETO M300PETEHHs 3aKII0YAeTCs B MPEIIOKEHUU

NpoaAyKLUHU U3 MHHepaﬂbHOﬁ BarThl, HOHy‘{eHHOfI npru HUCNOJIL30BaHUN TaKoOH KOMITIO3HUIIUHN



CBSI3YIOILETO.

OnHa momoJHUTENbHAS LEIh HACTOSALIETO M300PETEHHs 3aKII0YAeTCs B MPEIIOKEHUU
crioco0a M3roTOBJIEHUS TAKOH MPOAYKLNUN U3 MUHEPAIbHON BaThI.

B cooTBeTcTBMM ¢ TEpPBBIM ACIEKTOM HACTOSIIErO H300peTeHHs Mpeasaraercs
UCMOJIb30BAHUE MPOAYKLMH W3 MHHEpaJbHOW BaThl, COIEpIKalleldl MHHEpajbHbIE BOJIOKHA,
CBSI3aHHBICE TP  HCIOJIb30BAHUHM  CBS3YIOINErO, MPEACTABJIIOIEro CcoOOW  pe3ysbTar
OTBEPKACHHSI KOMIIO3HIIMU CBSI3YIOIIEro, coaepkamel ruipodoOHy0 T00aBKy, COAEpKaIIyIo,
10 MeHbIIEH Mepe, OAHO CHIIMKOHOBOE COEIMHEHHE, TAKOe KaK CHIIMKOHOBAsk CMOJIA, TaKasi Kak
PEaKIMOHHO-CIIOCOOHAsT CHIIMKOHOBAsi CMOJIA, TaKasi KaK PeaKIMOHHO-CIIOCOOHAs CUIIMKOHOBAs
cMojia,  BbIOMpaeMas W3 TPYNIbL,  COCTOSIEH W3  TOJHAIKUISTOKCHUCHIIOKCAHA,
MOJIMMETHUIISTOKCUCHIIOKCAHA, NOJU(PEHUIITOKCUCUIIOKCAHA, noJ(EeHUIICUIIOKCaHA,
noau(eHUIMETUICHIIOKCAHA, Ul MHCHOMPOBAHHUS KOPPOIUPOBAHHUSI MPU  BBITIOJHEHUH
U30JISILMY METAUTHYECKUX KOHCTPYKLIHUA.

B cootBercTBMM CO BTOPBIM AaCHEKTOM HACTOSINETO H300pPETeHUs Mpeliaraercs
KOMIIO3ULIMSL  CBSI3YIOLIErO JJII  MHUHEpPAJbHBIX  BOJIOKOH, COAEp)Kamas CMOJIy  Ha
(deHonopopMaIbIeTHAHON OCHOBE /WM YTIJIEBOACOAEPKAIUNA KOMIOHEHT U THAPO(GOOHYIO
nobaBky, coxepskamyro (i) MO MeHbIIed Mepe, OJHO CHUJIMKOHOBOE COEIUHEHHUE, TaKOoe Kak
CIUINKOHOBAasl CMOJIa, Takas KakK pPEaKIHOHHO-CIOCOOHAsl CHJIMKOHOBAs CMOJA, Takas Kak
pPEaKIMOHHO-CIIOCOOHAsI CHJIMKOHOBAasl CMOJIa, BbIOMpaeMasi W3 TpPYIIbL, COCTOSIIEH H3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
o EeHUIICUIIOKCaHa, TOMN(EHIIMETHICHIIOKCaHa, (11) IO MEHbIIeH Mepe, OINH OTBEPANTENb,
TAKOHN KaK CHUJIaH, TAKOH KaK aJIKUITPUITOKCHCHUIIAH, TAKOH KaK OKTHJITPUSTOKCHCHIAH, (iil) 1o
MEHbLIENH Mepe, OANH SMYJIbIaTop.

B cooTBeTcTBMU C TpPETbUM AaCMEKTOM HACTOSILEro HW300peTeHusl Mpeasaraercs
NPOOYKLMSI M3 MHHEPaJbHOIM BaThl, CONEpIKallas MHHEpPAJbHbIE BOJOKHA, CBSI3aHHBIE MPH
HCTIOJIb30BAHUH CBSI3YIOLIETO, MPEACTABISIOMEr0 COOOH pe3ysbTaT OTBEPIKISHHSI KOMITO3UIMU
CBSBYIOLIETO,  conmepskamieli  cmony Ha  (eHonmoOpManmbIerugHOW  OCHOBE  W/WIH
YTJIEBOACOAEPKAIIUNM KOMIIOHEHT, TUAPOGOOHYI0 N0OaBKy, coaepkalyto (i) mo MeHbIIeld Mepe,
OIHO CHJINKOHOBO€ COEAMHEHHE, TaKOoe KaK CHJIMKOHOBAas CMOJIA, Takas Kak pPEakKIMOHHO-
crocoOHasi CHJIMKOHOBAsi CMOJIA, Takas KakK pPEaKIHOHHO-CIOCOOHAs CUJIMKOHOBAsl CMOJA,
BbIOMpaeMast u3 TPYIIIbI, coCTOSsIIEH u3 MOJTIMATTKAIISTOKCHCUIIOKCAHA,
MOJIMMETHUIISTOKCUCHIIOKCAHA, NOJU(PEHUIITOKCUCUIIOKCAHA, noJ(EeHUIICUIIOKCaHA,
nosudeHnIMeTnICHIoOKcaHa, (i) Mo MeHbIneH Mepe, OIUH OTBEPAMTENb, TAKOHW KakK CHIIaH,
TaKOW KakK aJKWITPUITOKCHCHJIAH, TAKOH KaK OKTHJITPUATOKCUCHIAH, (1l1) IO MEHbIIEH Mepe,

OJIUH 3MYJIbIaTop.
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B cooTBeTCTBHHM € UETBEPTHIM ACMIEKTOM HACTOSILIIETO U300PETEHNS IPEIJIaraeTcsi Crocod
NPOM3BOJCTBA MPOAYKIMH W3 MHHEPAJIbHOW BaThl, KOTOPBIM BKJIIOYAET CTAIUH BBEACHUS
MUHEPAIbHBIX BOJIOKOH B KOHTaKT C KOMIIO3MLMEH CBS3YIOLIEro, COAepKalled CMOJy Ha
(beHonopopMaIbIeTHIHON OCHOBE W/WIHM YIJIEBOACOAEP AU KOMIOHEHT U TUAPOGOOHYIO
nobaBky, conepskamyro (i) MO MeHbIIed Mepe, OJHO CHUJIMKOHOBOE COCOUHEHHE, TaKOoe Kak
CIUINKOHOBAasl CMOJIa, Takas KakK pPEaKIHOHHO-CIOCOOHAsl CHJIMKOHOBAs CMOJA, Takas Kak
PEaKIMOHHO-CIIOCOOHAsI CHJIMKOHOBAasl CMOJIa, BbIOMpaemas W3 TPYMIbL, COCTOSIIEH W3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
o EeHUIICUIIOKCaHa, TOMN(EHIIMETHICHIIOKCaHa, (11) IO MEHbIIeH Mepe, OINH OTBEPANTENb,
TAKON KaK CHUJIaH, TAKOH KaK aJIKUITPUSTOKCHCHUIIAH, TAKOH KaK OKTHJITPUSTOKCHCHIAH, (iil) 1o
MEHbLIENH Mepe, OANH SMYJIbIaTop.

Kak 3T0 k cBOEMYy YIAUBJICHHIO YCTAHOBMJIM H300peTaTeNd HACTOSINEro HM300peTeHus,
OueHb KOHKpeTHas ruapodoOHas noGaBKka MOXKET MPUAABATEH CBS3YIOLIEMY MHUHEPAIbHOHN BaThI
CBOWCTBA, KOTOPBIE ENAOT BO3MOXKHBIMU HCIOJB30BAHUE MPOAYKIUH M3 MUHEPAJIbHOM BaThI,
MOJIY4€HHOH M3 MHHEPAIIbHBIX BOJIOKOH, CBSI3aHHBIX MTPU UCTIOJIB30BAHUN TAKOTO CBS3YIOILETO, B
KAa4eCTBE M3OJSIIUH JI1 METAJNIMUECKON KOHCTPYKLIUH M B TO JK€ CaMoe BpeMs u3deranue
BO3HUKHOBEHHUSI TPOOJIEM, OTHOCAIIMXCS K KOPPOIHMPOBAHUIO TOJ HM30JILUEH M CBS3aHHBIX C
W3BECTHOM NPEXAe U30IALHUOHHON NPOAYKLIUEH.

Onucanne npeanoYTHTEIbHBIX BAPHAHTOB OCYIEeCTBJICHUS

Hacrosmee n3o0peTerne HanmpaBieHO HAa WMCHOJb30BAHHE MPONYKIMU U3 MHHEPAJIbHOU
BaThl, COAEprKaIled MHHEPAJbHbIE BOJIOKHA, CBS3aHHBIE INPH HCIOJIb30BAHUHU CBS3YIOLIETO,
NPEACTABISIIOIEro COOOM pe3ynbTaT OTBEPXKACHHS KOMIIO3ULUH CBSI3YIOLIETO, COAepKallei
ruapodoOHy0 100aBKy, COAEPIKAIIYI0, MO MEHBLIEH Mepe, OJHO CHIIMKOHOBOE COCAMHEHHE,
TAKOE KaK CHJIMKOHOBAs CMOJIa, Takas Kak PEeaKLMOHHO-CIIOCOOHAs CHIIMKOHOBAs CMOJIA, TakKas
KaK PEaKIHOHHO-CIIOCOOHAs CHJIMKOHOBAasi CMOJia, BbIOMpaeMash W3 TPYNIbI, COCTOSIIEH H3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
oM EHUIICHIIOKCAHA, TOTH(EHIIMETHIICUIIOKCAHA, ISl HHTHOUPOBAHHS KOPPOIUPOBAHHS ITPH
BBITIOJTHEHUH N30JIILIUN METAIIMYECKUX KOHCTPYKIIHHA.

I'mapodobuas nodaBka

Kak 3T0 k CBOEMYy YAMBICHHIO YCTAHOBWJIM M300pETaTEeNN HACTOSINEro H300peTeHus,
IPU WCTOJB30BAHUN OUY€Hb KOHKPETHOW runpodoOHON no0aBKH, OMHCAHHOHW B HACTOSIIEM
IOKYMEHTE, MOXKeT ObITb H30€rHyTO BO3HHMKHOBEHHE OTHOCALINXCS K KOPPOIHPOBAHHIO
npobseM B BUAE KOppoxupoBaHUs mopn m3oysmmed. Kak 3To mpeamonararor muzoOperarenu
HACTOSIIEro M300peTeHust Oe3 jKeJIaHWs CBsA3bIBATH cebs KakoH-TMOO KOHKPETHOH Teopuet,

OTHOCSIIMECST K  KOPPOAMPOBAHUIO TMPOOJEMBI, CBsS3aHHBIE C TMPEKIE H3BECTHBIM
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UCTIOJIb30BAHUEM H30JIILIMOHHBIX 3JIEMEHTOB ISl METAIIMYECKUX KOHCTPYKLUH, CBSA3aHBI C TaK
Ha3blBaeMbIM 3((PeKkToM KanmmJuIIpHOTO BCACBIBAHHMS Y TAaKOH M3OJSILMOHHOW MPOIYKIIHH.
JanHblii 3pQEeKT KanmUIIPHOTO BCACBIBAHUS Y H3OJSIIMOHHON MNPOAYKUUH CTUMYJIHPYET
yIep)KMBAaHWE BJIArd, Cpasy IMOCle ee TOCTYIUIGHHs B CHCTEMYy, Ha NPOTSDKEHUH
NPOAOJDKUTENBHOTO IEPHOJAa BPEMEHHM Ha TOBEPXHOCTH METAJUIMYEeCKON KOHCTpPYKUHMH. B
COOTBETCTBUHU C 3THM, TaKHe€ H3OJILHUOHHBIC MaTepUasbl MPOAJIEBAIOT BPEMs, HA MPOTSLKEHUH
KOTOPOTO TIOBEPXHOCTh METAJUTMUECKON KOHCTPYKIHMH YAEPKUBAETCS B KOHTAKTE C BOJOM, UTO
BHOCUT CBOH BKJaJ B YBEIHMYEHHYIO CKOPOCTb KOPPOAHMPOBAHUS, B HYAaCTHOCTH, NpHU
MOBBIIIEHHBIX TEMIepaTypax.

Kakx 3Tt0 mnpemmonararoT wu3o0Operaresin HACTOSAIIEro W300peTeHuss 0e3 KelaHus
CBSI3bIBATh CEOsl KAKOW-TMOO KOHKPETHOW TEeOpHel, HCIOJBb30BAHUE OYEeHb KOHKPETHOM
ruapodoOHON  noOaBKM, ONHMCAHHOW B  HACTOSINEM JOKYMEHTE, [eJaeT BO3MOXKHBIM
YKOPOUEHHOE BPEMSI BBICBIXaHHMS, UTO JIEJIAeT BO3MOYKHBIM HHIHOMPOBAaHNE KOPPOIUPOBAHUSL.

Kak 310 B Hacrosiiee BpeMsl K YAMBIEHHUIO OBLJIO YCTAHOBJIEHO, NPU HCIOJIB30BAHUH
NPOAYKIIMH U3 MHUHEPAJIbHON BAThI, MOJYUYEHHOH M3 CBS3YIOILErO, coaepskamero ruapodoOHyro
n00aBKy, OMMMCAHHYIO B HACTOALIEM JOKYMEHTE, MOXKHO JHOOHMTBHCS MOCTHKEHHS MPEBOCXOIHBIX
XapPaKTEePUCTHUK  M3OJSIUM  T[PU  OJHOBPEMEHHOM  3(G(EKTUBHOM  HWHTHOMPOBAHHUU
KOPPOOMPOBAHMS MO M3OJISILHEH.

B omHOM BapmaHTe  OCYINECTBICHHUS  KOMIIO3ULHMS  CBSA3YIOIIETO  CONEPIKUT
(deHonohopMaIbASTHAHYO CMOJTY W/ HITH YTJIEBOACOAEP KA KOMITOHEHT.

B onmHom BapmwanTte ocymectBieHus: runpodoOHas mobaBka CONEPIKHUT, TIO MEHbIIEH
Mepe, OIMH OTBEPANTEINb, TAKOH KaK CHJIAH, TAKOW KaK OKTHIITPUITOKCUCHIIAH.

B onmHom BapmwanTte ocymectBieHus: runpodoOHas mobaBka CONEPIKHUT, TIO MEHbIIEH
Mepe, OAHMH 3MYJIbraTop.

B oxgHOM BapmaHTe OCYLIECTBIIEHHS MPOAYKIMIO U3 MUHEPAJIbHOH BaThl MCIOJB3YIOT B
KAa4eCTBE W3OJBILMHU JJIsl METAJUIMYeCKOH KOHCTPYKLHH, MPH 3TOM YIOMSIHYTash KOHCTPYKLHUS
xapaktepusyercst padodeit Temmneparypoii B auanasone mexay 0-650°C, TakoM Kak AWamna3oH
Mmexay 25-500°C, Takoi kak amanazoH mexay 70-300°C, takoil xak nuana3zo” mexnay 300-
650°C.

B onmHOM BapmaHTe OCYLIECTBIIEHHsS] HACTOsIlee HM300pETEHHE HANpaBICHO Ha
UCTIOJIb30BAHME NPOAYKIMHM W3 MHHEPAJbHOW BaThl, COAEpiKalleldl MUHEpalbHbIE BOJIOKHA,
CBSI3aHHBIC TIPU  HCIOJIb30BAHUHM  CBS3VIOIIErO, TMPEACTABIBIIOMEro coOol  pe3yibrar
OTBEPKACHHSI KOMIIO3HIIMU CBSI3YIOIIEro, coaepkamel ruipodoOHy0 T00aBKy, COAEpKaIIyIo,
10 MeHbIIEH Mepe, OAHO CHIIMKOHOBOE COEIMHEHHE, TAKOe KaK CHIIMKOHOBAsl CMOJIa, TaKasl Kak

peaKLII/IOHHO-CHOCO6Ha$I CHJIMKOHOBAsA CMOJIa, TaKasa KakK peaKLII/IOHHO-CHOCO6Ha$I CHJIMKOHOBAas
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cMojia,  BbIOMpaeMas W3 TPYINbL,  COCTOSIIEH M3  MOJHAIKMIITOKCHCHIIOKCAHA,
MOJIMMETHUIISTOKCUCHIIOKCAHA, oI EHIIITOKCUCHIIOKCAHA, noJ(EeHUIICUIIOKCaHA,
noMEeHUIMETHIICHIOKCAHA, 10 MEHbIIeW Mepe, OIWH OTBEPAMUTEIb, TaKOH Kak
OKTWJITPUITOKCUCUJIAH, IO MEHbIIEH Mepe, OIWUH OSMYJbratop, W TA€ HCMIOJb30BaAHUE
OCYIIECTBJISIETCST B KaueCTBE W3OJSLHMHM JJII METAJUIMYECKOH KOHCTPYKIHH, TIPH 3TOM
YIOMSIHyTasi KOHCTPYKLUS XapakTepusyercs pabodel Temreparypod B Auama3oHe mexay O-
650°C, Ttakom kak amama3zoH mexnay 25-500°C, taxoi kak amana3zoH mexay 70-300°C, Takoi
Kak auana3oH mexay 300-650°C.

B onHom BapuanTe ocyiecTBieHus: ruapodoOHas nodaBka coOnepsKuT (1) B KOJIMYECTBE B
nuana3oHe oT 20 1o 90 MacCoBBIX MPOLIEHTOB, B 4aCTHOCTH, OT 30 10 60 MAacCOBBIX MPOLIEHTOB,
pu pacdere Ha Maccy ruapodoOHoit 1oOaBKY.

B omnom BapmanTe ocymectBieHusi runpodoOHas nobaBka comep:kur (1) B BUAE
MOJIMMETUIISTOKCHCUIIOKCAHA.

B oagnoMm BapuanTe ocyiecTsieHus: ruapododHas nobdaBka conep:kut (i1) B KOJMIECTBE
B auamnas3oHe ot 0,5 1o 10 MaccoOBbIX MPOLIEHTOB, B YACTHOCTH, OT 1 10 5 MacCOBBIX MPOLIEHTOB,
MIPU pacyeTe Ha COBOKYIMHYIO Maccy ruapodoOHoit modaBKu.

B onHom Bapmante ocymectBieHus ruapodoOHas nodaBka comep:kut (il) B BUe
OKTHJITPUITOKCUCHJIAHA.

B ogHOM anbTepHaTHBHOM BapHaHTE OCYIIECTBJICHHS] KOMIIOHEHT B BUAE CHIIMKOHOBOTO
coennHeHus (1) TakKe UCIOJHAET (PYHKIHMIO OTBEPIUTENBHOro KOMIoHeHTa (i) runpodobHoi
nobaBku. B coOTBETCTBMM C 3THUM, B JAHHOM QJbTEPHATUBHOM BapUAHTE OCYIIECTBIICHHUS
ruapodoOHast 1oOaBKa CONEPIKUT, TIO MEHBIIEH Mepe, OJHO CHIMKOHOBOE COENUHEHHE, TAKOe
KaK CHJIMKOHOBAsl CMOJIA, Takas KaK PEaKLHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJIa, Takas Kak
PEaKIMOHHO-CIOCOOHAsT CHJIMKOHOBAsi CMOJIA, BbIOMpaeMass W3 TPYIIbL, COCTOSIIEH U3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
oS EeHUIICUIIOKCaHa, MONM(PEHIIMETHIICHIIOKCAHA, H, TI0 MEHbLIEH Mepe, OIMH SMYJIbraTop.

B cooTBeTcTBUU C 3TUM, B OJTHOM BapUAHTE OCYLIECTBJICHHUS OTBEPIUTENb NPEACTABIISET
coboll coequHEHHE, OTIIMYHOE OT CHJIMKOHOBOIO COEIUHEHHs. B OIHOM aibTepHaTHBHOM
BapUAHTE OCYINECTBJICHUS] OTBEPIUTENH CONEPIKUTCS B CUJIMKOHOBOM COSAMHEHHH B Ka4eCTBE
OTBEpPKAaeMOH CHCTEMbl. B TaHHOM ajbTEepPHATUBHOM BapHAHTE OCYIIECTBJICHUS OTBEPIAUTEINb
MOKET TMPEACTABNSATh COOOW 3JIEMEHT, KOTOPBIH pealin3yeT CBOE ICHCTBHE B pe3yJIbTaTe
BHYTPUMOJIEKYJISIPHOTO OTBEPKACHUS CUIIMKOHOBOTO COEAMHEHHSI.

B onHoM BapmanTe ocyiecTBieHus: ruaApodoOHas nodaBka comaepkuT (1) B KOJIMYECTBE B
nuanazoHe ot 30 mo 60 MaccoBbIX NPOLEHTOB, (i1) B KOJMYECTBe B auama3oHe ot 1 mo 5

MAacCOBBIX MPOLIEHTOB, MPH pacdyeTe Ha COBOKYIHYIO Maccy runpodoOHO# nodaBkH, MpHU 3TOM
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OCTaTOK mpexactapisier cobor (i) ¥ HeoOs3aTeNbHO Ipyrue KOMIIOHEHTHI M CJIEJOBBIC
KOJINYECTBA 3TAHOJIA.

B omHom  BapmaHTe  ocymectBieHus — runapodoOHas  gobaBKa  COIOEPIKUT
MOJMMETHUISTOKCUCUIIOKCAH B KOJIM4YeCTBE B auanazoHe oT 30 no 60 MaccOBBIX MPOLIEHTOB,
OKTHJITPUITOKCUCHIIAH B KOJMUECTBE B TUAMa30HE OT | 10 5 MacCOBBIX MPOLIEHTOB, NP pacueTe
Ha COBOKYIHYIO Maccy runpodoOHoit mobaBku, Mpu 3TOM OCTATOK MPEACTaBisieT coboit (iii) u
HeoO0s13aTeNIbHO APYTHe KOMIIOHEHTHI U CJIEOBBIE KOJMYECTBA HTAHOJA.

B oxgHOM BapmaHTe OCyLIECTBIIEHHS MPOAYKIMH U3 MHUHEPAJIBbHOW BAThl U KOMIIO3ULIUH
CBSBYIOLIETO COAEepKUT THapodoOHyr0 no0aBKy B KoyindecTBe B nuamna3zoHe ot 0,05 mo 2
MAaCCOBBIX MPOLEHTOB, TaKOM Kak auamna3oH ot 0,10 go 1 maccoBOro mpoLeHTa, Takol Kak
nuanazoH ot 0,15 go 0,8 maccoBoro mpoueHTa, ONpU pacdeTre Ha MacCcy MNPOAYKLUUH U3
MHHEPAIbHOHN BaThl U BOJHONW KOMITO3ULIMHU CBSI3YIOLIETO.

B oxmHOM BapmaHTe OCYIIECTBICHHS KOMITO3ULHS CBSI3YIOLIETO COAEPIKUT KOMIIOHEHT B
BUZE YIJIEBOJACOIEPIKAILETrO CBS3YIOLIEro, Te KOMIIOHEHT CBS3YIOLIEr0, KpOME TOTO, COAEPIKHUT
(a) KOMITOHEHT B BUAE MOJUKAPOOHOBOM KUCJIOTHI WIIH JIFOOYIO €€ COJIb W/HIIN HEOPraHUYECKYIO
KUCJIOTY WK JIEOOYI0 ee cosib u/nin (b) KOMIIOHEHT, BBIOMPAEMbIil U3 TPYIIbI, COCTOSINEH U3
AMHUHOBBIX COEIMHEHWH, aMMHaka, U HeoO0s3aTeqbHO WK (C) TPOOYKT PEAKIUU MEXIY
KOMIIOHEHTOM B BHZE TOJHKaPOOHOBOHN KHCIIOTHI WJIM €€ aHTUAPHIOM H AJKaHOJAMHHOBBIM
KOMIIOHEHTOM.

B onHOM BapuaHTe OCYIIECTBJICHHS MPOAYKIHS M3 MHHEPAJbHOW BaThl MPEACTABISIET
COOOM CeKIMIO TPYObI MJIM MaT MJIH MPOLIMBHON MaT.

Komno3uumus cBsizyomero

Hacrosimee wn3o0pereHne Tak)ke HANpPaBICHO HA KOMIIO3WIUIO CBSI3YIOLIETO  JUIS
MUHEPAJIbHBIX BOJIOKOH, COIEPIKAINYH. CMOJy Ha (peHOJOoPOopMaTbIeruIHON OCHOBE W/WH
YTJIEBOACOAEPKAIIUM KOMIIOHEHT, W TuapodoOHyr0 no0aBKy, comepskainyro: (1) Mo MEHbIIeH
Mepe, OTHO CHIIMKOHOBOE COEAMHEHHE, TAKOE KaK CHJIMKOHOBAsi CMOJIA, TaKas KaK PEaKLIHOHHO-
crocoOHasi CHJIMKOHOBAsi CMOJIA, Takas Kak pPEaKIHOHHO-CIOCOOHAs CUJIMKOHOBAsl CMOJA,
BbIOMpaeMas u3 TPYIIIIEL, COCTOSIIEeH u3 MOJTIMATTKAIISTOKCHCUIIOKCAHA,
MOJIMMETHUIISTOKCUCHIIOKCAHA, NOJU(PEHUIITOKCUCUIIOKCAHA, noJ(EeHUIICUIIOKCaHA,
nosudeHnIMeTuICHIOKcaHa, (i) Mo MeHbIIeH Mepe, OIWH OTBEPAMTENb, TAKOW Kak CHIIAH,
TaKOW KakK aJKWITPUITOKCHCHJIAH, TAKOH KaK OKTHJITPUATOKCUCHIAH, (1l1) IO MEHbIIEH Mepe,
OJIUH SMYJIBIaTopP.

Kommnosunust CBSI3yIOMEro, KOTOpasi CONEP’KUT KOHKPETHYI ruapodoOHYI0 H00aBKy,
JeaeT BO3MOXKHBIM TPOM3BOACTBO MPOAYKLHH M3 MHUHEPAJbHOH BaThl, KOTOPAs MOXET ObITh

HCIIOJIb30BaHA B KAYECTBE M3OJLILUU U1 METAJUNINYECKOW KOHCTPYKLUH, NEMOHCTPUPYHOLIEH
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OUeHb XOPOLINE XAPAKTEPUCTHKH H3OJSIIMHM, U B TO K€ CaMOe€ BPEeMsl IENIaeT BO3MOXKHBIM
WHTUOMPOBaHNE KOPPOAUPOBAHUS MO U3OJISLIUEH.

B onHoM BapmanTe ocyiecTBieHus: ruaApodoOHas nodaBka comaepkuT (1) B KOJIMYECTBE B
nuana3oHe oT 20 1o 90 MacCoBBIX MPOLIEHTOB, B 4aCTHOCTH, OT 30 10 60 MAacCOBBIX MPOLIEHTOB,
npu pacdere Ha Maccy ruapodoOHON ToOaBKU.

B omnom BapmanTe ocymectBieHusi runpodoOHas nobaBka comep:kur (1) B BUAE
MOJIMMETUIISTOKCHCUIIOKCAHA.

B oxgnoMm BapuanTe ocyiecTsieHus: ruapododHas nodaBka conep:kut (i1) B KOJMYECTBE
B auamnas3oHe ot 0,5 1o 10 MaccCoOBBIX MPOLIEHTOB, B YACTHOCTH, OT |1 A0 5 MaCCOBBIX MPOLICHTOB,
MIPU pacyeTe Ha COBOKYIMHYIO Maccy ruapodoOHoit modaBKu.

B onHom Bapmante ocymectBieHus ruapodoOHas ngobaBka coxep:kut (il) B BUAE
OKTHJITPUITOKCUCHIIAHA.

B onHOM anbTepHATUBHOM BapHaHTE OCYIIECTBJICHUS KOMIIOHEHT B BHJE CHIIMKOHOBOTO
coennHeHus (1) TakKe UCIOJHAET (PYHKIHMIO OTBEPIUTENBHOro KOMIoHeHTa (i) runpodobHoi
nobaBku. B cooTBercTBMM € 3THM, B AaHHOM AaJIbTEPHATHBHOM BapHAHTE OCYLIECTBICHHS
ruapodoOHast 1oOaBKa CONEPIKUT, TIO MEHBIIEH Mepe, OOHO CHIMKOHOBOE COCTUHEHHE, TAKOe
KaK CHJIMKOHOBAsl CMOJIA, Takas KakK PEeaKLHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJIa, Takas Kak
PEaKIMOHHO-CIIOCOOHAsT CHJIMKOHOBAsh CMOJIa, BbIOMpaeMas M3 TPYMIbL, COCTOSIIEH W3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
o EeHUIICUIIOKCaHA, MONU(PEHIIMETIIICUIIOKCAaHA, 1, TIO MEHbLIEH Mepe, OIMH SMYJIbraTop.

B cooTBercTBUU € 3THM, B OAHOM BapHaHTE OCYLIECTBJIEHUS] OTBEPIUTEIND MIPEACTABIISIET
coOOl COEOMHEHHE, OTINYHOE OT CHJIMKOHOBOTO COeNWHEHHWs. B OJHOM aibTepHaTHBHOM
BApPHAHTE OCYILIECTBJIEHUS] OTBEPAUTENb COAEPIKUTCS B CHIMKOHOBOM COEIMHEHHH B Ka4eCTBE
OTBEpKOaeMOll cucteMbl. B IaHHOM anbTepPHATHBHOM BapHAHTE OCYIIECTBICHHS OTBEPAUTEIND
MOJKET TPEACTaBIISATh COOOW 3JIEMEHT, KOTOPBIH pealn3yeT CBOE IEHCTBHE B pe3yjbTare
BHYTPHUMOJICKYJIIPHOTO OTBEPKACHUS CHUIMKOHOBOTO COSIUHEHMUSI.

B onHoM BapmanTe ocyiecTBieHus: ruaApodoOHas nodaBka comaepkuT (1) B KOJIMYECTBE B
nuarna3oHe ot 30 go 60 MaccoBBIX MPOLEHTOB, (ii) B KOJMYECTBE B auamazoHe oT 1 mo 5
MAacCOBBIX MPOLIEHTOB, MPH PacdyeTe Ha COBOKYITHYIO Maccy ruapodoOHOo# nodaBku, mpu 3TOM
OCTaTOK mpexactapisier cobor (i) ¥ HeoOs3aTeNbHO Ipyrue KOMIIOHEHTHI M CJIEJOBBIC
KOJINYECTBA 3TAHOJIA.

B omHom  BapmaHTe  ocymectBieHus — runapodoOHas  go0aBKa  COIOEPIKUT
MOJMMETHUISTOKCUCUIIOKCAH B KOJIM4YeCTBE B auanazoHe oT 30 no 60 MaccOBBIX MPOLIEHTOB,
OKTHJITPUITOKCUCHIIAH B KOJMYECTBE B TUAMa30HE OT | 10 5 MacCOBBIX MPOLIEHTOB, TP pacueTe

Ha COBOKYIHYIO Maccy runpodoOHoit mobaBku, Mpu 3TOM OCTATOK MPEACTaBisieT coboit (iii) u
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HeoO0s13aTeNIbHO APYTHe KOMIIOHEHTHI U CJIEOBBIE KOJMYECTBA HTAHOJA.

Ipoaykuusi U3 MUHEPAJbHON BaThl

MuHepanbHble BOJOKHA, UCIIOJIb3YEeMbIe ISl IPOM3BOACTBA MPOAYKLUN U3 MUHEPAIbHOM
BaThbl, MOTYT OBITH JIFOOBIM MPEICTABUTENEM, BHIOUPAEMBbIM M3 UCKYCCTBEHHBIX CTEKJIOBHIHBIX
BOJIOKOH (MCB), CTEKJISIHHBIX BOJIOKOH, KEpaMHUYECKHUX BOJIOKOH, 0a3ajbTOBBIX BOJIOKOH,
IIIJIJAKOBBIX BOJIOKOH, KAMEHHBIX BOJIOKOH M APYroro. J{aHHbIe BOJOKHA MOTYT MPUCYTCTBOBATH B
BUZE MPOAYKLMH U3 BAThI, HATIPUMEP, MOJOOHOTO MPOAYKIIMH U3 KAMEHHON BaThI.

Hacrosimee wu3o00peTeHne HampaBlieHO Ha NPOAYKIHMIO W3 MHUHEPAIbHON BAaThl,
COIEpKAINYI0 MHHEpAJIbHbIE BOJIOKHA, CBS3aHHbIE TIPU HCIOJB30BAHMU  CBSI3YIOLIETO,
NPEACTABISIIOIEro COOOM pe3ynbTaT OTBEPXKACHHS KOMIIO3ULUH CBSI3YIOLIETO, COAepKallei
cmony Ha (eHoNoPOPMATTbAETHAHON OCHOBE W/WMJIU  YIJIEBOACOMEPKAIIMA KOMITIOHEHT,
ruapodoOHyIo 100aBKy, comeprKamyro: (1) I0 MeHbLIeH Mepe, OHO CHIIMKOHOBOE COSAMHEHNE,
TAKOE KaK CHJIMKOHOBAs CMOJIa, Takas Kak PEeaKLMOHHO-CIIOCOOHAs CHIIMKOHOBAs CMOJIA, TakKas
KaK PEaKIMOHHO-CIIOCOOHAs CHJIMKOHOBAas CMOJA, BBIOMpaeMasl W3 TPYIIbL, COCTOSIIEH Hu3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
o EeHUIICUIIOKCaHa, TOMU(EHIIMETIIICHIIOKCaHa, (11) IO MEHbIIeH Mepe, OINH OTBEPANTENb,
TAKON KaK CHUJIaH, TAKOH KaK aJIKUITPUSTOKCHCHUIIAH, TAKOH KaK OKTHJITPUSTOKCHCHIAH, (iil) 1o
MEHbLIENH Mepe, OANH SMYJIbIaTop.

B onHoM BapmanTe ocyiecTBieHus: TuAPOopoOHas 1o0aBKa COMEPKUT (1) B KOJIMYECTBE B
nuana3oHe oT 20 1o 90 MacCoBBIX MPOLIEHTOB, B 4aCTHOCTH, OT 30 10 60 MAacCOBBIX MPOLIEHTOB,
npu pacdere Ha Maccy ruapodoOHOi 1oOaBKu.

B omnom BapmanTe ocymectBieHuss runpodoOHas mobaBka comep:kuT (1) B BuUAE
MOJIMMETUIISTOKCHCUIIOKCAHA.

B oxgHoMm BapuanTe ocyiecTBieHus: ruapododHas nobdaBka comepKuT (i1) B KOJMIECTBE
B auamnas3oHe ot 0,5 1o 10 MaccoOBBbIX MPOLIEHTOB, B YaCTHOCTH, OT | A0 5 MacCOBBIX MPOLIEHTOB,
MPU pacyeTe Ha COBOKYIMHYIO Maccy ruapodoOHOl n10OaBKu.

B onHom Bapmante ocymectBieHus ruapodoOHas nodaBka comep:kut (il) B BUe
OKTHJITPUITOKCUCHIIAHA.

B onHOM anbTepHATUBHOM BapHaHTE OCYIIECTBJICHUS KOMIIOHEHT B BHJE CHIIMKOHOBOTO
coennHeHus (1) TakKe UCIOJHAET (PYHKIHMIO OTBEPIUTENBHOro KOMIoHeHTa (i) runpodobHoi
nobaBku. B cooTBercTBMM € 3THM, B AaHHOM QJbTEPHATUBHOM BApUAHTE OCYLIECTBICHHS
ruapodoOHast 1oOaBKa CONEPIKUT, TIO MEHBIIEH Mepe, OJHO CHIMKOHOBOE COENUHEHHE, TAKOe
KaK CHJIMKOHOBAsl CMOJIA, Takas KaK PEaKIHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJA, Takas Kak
PEaKIMOHHO-CIIOCOOHAsI CHJIMKOHOBAasl CMOJIa, BbIOMpaemas W3 TPYMIbL, COCTOSIIEH W3

IMOJIMAJIKHMIJISTOKCHUCUIIOKCAaHa, MNOJIMMETHIISTOKCHUCUIIOKCAaHa, HOJ'II/I(beHI/IJ'IBTOKCI/ICI/IJ'IOKcaHa,
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o EHUIICUIIOKCaHA, MTONM(PEHIIMETIIICHIIOKCAaHA, U, TI0 MEHbLIEH Mepe, OHH 3MYJIbraTop.

B cooTBercTBUU € 3THM, B OJHOM BapHaHTE OCYLIECTBJICHUS OTBEPAUTEND MPENCTABIISAET
coOOl COEOMHEHHE, OTJINYHOE OT CHJIMKOHOBOIO COeIWHEHHWs. B OJHOM anbTepHaTHBHOM
BApPHAHTE OCYILIECTBJIEHUS] OTBEPAUTENb COAEPIKUTCS B CHIMKOHOBOM COEIMHEHHH B Ka4eCTBE
OTBEpKOaeMOll cucteMbl. B IaHHOM anbTepPHATHBHOM BapHAHTE OCYIIECTBICHHS OTBEPAUTEIND
MOKET TPEACTaBIISATh COOOW 3JIEMEHT, KOTOPBIH pealn3yeT CBOE IEHCTBHE B pe3yibTare
BHYTPHUMOJICKYJIIPHOTO OTBEPKACHUS CHUIMKOHOBOTO COSIUHEHMUSI.

B onHoM BapmanTe ocyiecTBieHus: ruaApodoOHas nodaBka comaepkuT (1) B KOJIMYECTBE B
nuanazoHe ot 30 mo 60 MaccoBbIX NPOLEHTOB, (i1) B KOJMYECTBe B auama3oHe ot 1 mo 5
MaCCOBBIX TMPOLIEHTOB, MPH pPacueTe Ha COBOKYIHYIO Maccy ruapodoOHOI H00aBKU, MPH 3TOM
OCTaTOK mpexactapisier cobor (i) ¥ HeoOs3aTeNbHO Ipyrue KOMIIOHEHTHI M CJIEJOBBIC
KOJINYECTBA 3TAHOJIA.

B omHom  BapmaHTe  ocymectBieHus — runapodoOHas  gobaBKa  COIOEPIKUT
MOJMMETHUISTOKCUCUIIOKCAH B KOJIM4YeCTBE B auanazoHe oT 30 no 60 MaccOBBIX MPOLIEHTOB,
OKTHJITPUITOKCUCHIIAH B KOJIMUECTBE B TUANA30He OT 1 10 5 MacCOBBIX MPOIIEHTOB, MIPH pacyeTe
Ha COBOKYIHYIO Maccy runpodoOHoit mobaBku, Mpu 3TOM OCTATOK MPEACTaBisieT coboit (iii) u
HeoO0s13aTeNIbHO APYTHe KOMIIOHEHTHI U CJIEOBBIE KOJMYECTBA HTAHOJA.

B onHOM BapmaHTe OCYIIECTBICHHMS MNPOAYKLUUS W3 MHHEPATbHOW BaThl COAEPIKUT
rupodoOHy0 no0aBKy B KoJuUecTBe B auamna3one oT 0,05 1o 2 MacCOBBIX MPOLIEHTOB, TAKOM
kak auana3oH ot 0,10 no 1 maccoBoro npoueHTa, Takon kak nuanaszod ot 0,15 no 0,8 maccoBoro
NPOIIEHTA, NPH pacyeTe Ha MacCy MPOAYKIIMH U3 MUHEPAIbHOM BaThL

B omHOM BapmaHTe OCYIIECTBICHHS KOMITO3ULMS CBSA3YIOIIETO COAEPIKUT KOMIIOHEHT B
BUZE YIIIEBOACOAEPIKAIIETO CBA3YIOIIETO, IIe KOMIIO3HLIUS CBSI3YIOLIET0, KPOME TOTO, COAEPIKHT
(a) KOMITOHEHT B BUAE MOJUKAPOOHOBOM KUCJIOTHI UJIH JIIOOYIO €€ COJIb W/HIIM HEOPTraHUIECKYIO
KHUCTIOTY WiH JIIOOYI0 ee coitb w/win (b) KOMIOHEHT, BBIOMPAEMbI M3 TPYMIIbI, COCTOSIIEH U3
AMHUHOBBIX COEIMHEHWH, aMMHaka, U HeoO0s3aTeqbHO WK (C) TPOOYKT PEAKIUU MEXIY
KOMIIOHEHTOM B BHZE TOJHKapOOHOBOHM KHCIIOTHI WJIM €€ aHTUAPUAOM H AJIKaHOJAMHHOBBIM
KOMIIOHEHTOM.

B oxgHOM BapuaHTe OCYIIECTBIICHHUS POAYKIHS U3 MUHEPAJIbHOH BaThl UMeETCs B popme
W30JIILUOHHON MPOIYKIMH B LENAX TEIUIOU30JISALMU IS METAJUTNYECKUX KOHCTPYKIIHH.

B oxgHOM BapuaHTe OCYIIECTBIICHHUS POAYKIHS U3 MUHEPAJIbHOH BaThl UMeETCs B popme
CeKLMH TPyObl MJIM MaTa MJIM MPOLIMBHOTO MaTa.

Cexuuu TpyOBI IPENCTABISIOT COOOH TpeABapuUTENbHO cpopMoBaHHbBIE (CHOPMOBAHHBIC
Ha (pabprke) M30JSHOHHBIE MATEPUAIIBI, UCTIONB3YEMbIE ISl H30JSILIHA BOKPYT TPYO.

OnvH TUMUYHBIA BApPUAHT OCYIIECTBIIEHUS TaKOW CEKIUH TPYOBI MPEnCcTaBisieT cOOOi
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CEeKLIMIO TPYOBbI, HAMOTAHHYIO Ha OIIPABKY.

Cexkuust TpyOBl, HaMOTaHHAasi Ha ONPABKy, NPEACTABIsET COOOH NpPeABaAPUTEITHHO
Cc(pOPMOBAHHYIO TMOJHOCTBIO KPYIIYIO LMJIMHAPUYECKYIO H3OJILHUOHHYIO MPOAYKLHUIO ISt
TpyOBbI, KOTOpPYKO TPOM3BOIAT B  pe3yibrare OOepThIBAHHMS CHUPAJIBHBIM  00pa3oMm
HEOTBEP)KACHHOTO KOBpPAa M3 MHHEPAJIbHOM BaTbl BOKPYI ONpaBKU 11 (OPMOBAaHUS H
MOCIIeNYIOLIero oTBep kaeHus. LlumuHnpuueckue cekuuu TPyObl pas3pe3aroT B IMPOIOJBHOM
HANpaBJICHUH M CHAOXKAlOT LIAPHUPAMHU ISl TPOBEICHUS JIETKOW COOpPKH ¢ OBICTPBIM
nonkiaroueHueM wmoxnyned. Cekumu TpyObl, HaMOTaHHBIE Ha OINPaBKy, MOIYT OBbITb Kak
00JIOKEHHBIMH, TaK U He 00JIOKEHHBIMH TFOMHHHEBOH (DOJIBIOH.

Qdurypa | neMoHCTpUpPYeT TO, Kak OOBIYHO MPOU3BOAUTCS Takas CEKIHs TpPyOsl,
HAMOTaHHAas1 Ha OMpaBKy. B maHHOM croco0e cekuuio TpyObl HAMATBIBAIOT UCXOAS U3 TOHKOTO
MOJIOTHA 9 U3 MUHEPAJIBHON BaThl, MPEANOYTUTENLHO KaMeHHOH BaThl. [1010THO 9 HamMaTeIBarOT
BOKpYr nepdopupoBaHHON ompaBku 10, Kak 3TO W3BECTHO MPU MPOU3BOACTBE HAMOTAHHBIX
cexuii TpyObl. ITocne HamaThIBaHUST OOBIYHO M3HYTPH OINPABKU M Ye€pPe3 HAMOTAHHYIO CEKLIUIO
TpyOBI MPOTYBAIOT TOPSTUMI BO3AYX ISl OTBEPIKIEHHS TEPMOCXBATHIBAIOIIETOCS CBSA3YIOIIETO.

OnvH anbTepHATUBHBIM BApUAHT OCYLIECTBIEHHS MPEABAPUTENBHO C(HOPMOBAHHON
CeKLMH TPyObl IEMOHCTpUpYeTcs Ha urype 2.

Ha ¢urype 2 wmmocTpupyroTcs MUHEpalibHasl BaTa, CBsi3aHHas B 0ok (1), u pexymias
cTpyHa (4), TpH HUCHOJB30OBAHUM KOTOPOH cCeKuuu TpyObl (5), UMeEIue COeAuHEHHUE
rpebenn/mnyHT (6) u T-00pasHyro npopesb Ais mapHupa (7), OTpe3aroT OT OJIOKA B MOMEPEYHOM
HAINpPaBJICHUHU AJIs OJIOKA M MapajuielbHO OCHOBHBIM MTOBEPXHOCTHBIM IUIOCKOCTSM OJoka. ITocne
OTPEe3aHUs KAKIAYIO CEKIHI0 TPYOBI 5 ynaisiroT u3 6Jioka.

OnvH TONOSHUTENBHBIA BAPHAHT OCYIIECTBICHUS H30JISLUU TPYOBl AEMOHCTPUPYETCS Ha
¢durype 3, Ha KOTOpPOH AEMOHCTPHPYETCS MaT M3 MHUHEPAJIbHON BaThl, CHAOKEHHBIH V-
00pa3HBIMH JKeJIOo0KaMH, POXOSIIIUMHU B MOTIEPEYHOM HarpasiieHnH. Benencreue Hanmnums V-
o0pa3HbIX JKEJNOOKOB MaT MOXKeT OBITb OOEpHYT BOKPYr TpPYyOBI «IIO MECTy», Kak 3TO
YKa3bIBAETCS B BEPCHH, MPOAEMOHCTPHPOBAHHON Ha MepenHel yactu purypsi 3.

OnvH anpTepHAaTHBHBIN BapUAHT OCYLIECTBICHHS IMPEACTABISAET COOOH MPOAYKLHIO M3
MUHEpaJbHOW BaThl B BUAE MPOIIUBHOrO Mara. @urypa 4 mpexacrasiseT coOOH HIUTFOCTPALIAIO
TaKOTO MPOLIMBHOTO MaTa.

Ha ¢urype 4 B nepciekTHBHOM M300pa’k€HUHN WILTIOCTPUPYETCS] TAKOH MPOIIUBHON MaT,
COOTBETCTBYIOLIUI H300pETeHNIO, TA€ M3OJSIMOHHBIN CI0H 1 IMPUMEHHUTENBbHO K IOJIOTHY U3
MUHEPAJIBbHOTO BOJIOKHA CHAO0KaeTCsl MEJKOSYeHCTOH MpOBOJIOYHON cerkol 10, kotopas
MPUKPEIUISIETCd K HU30JUPYIOLIEMY CJIOK 1 TpU HCHOJB30BAHUM JKEJIE3HOW HUTH 14,

npolmnBaeMol uepe3 wu3ogupyroummii cnoit. CpencrBa Qukcanuy S5 TPUMEHHTENIBHO K
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raJlbBAHM3UPOBAHHONW KEJIE3HOH MPOBOJIOKE MOIYT paclojiaraTbCsi B 3UT3arooOpasHOMN
KOHQHUIypaumuu W HAXOOUTBCA IOJI MENKOSYEHCTOW mpoBojioyHON cerkod 10. B omnoM
aNbTEPHATUBHOM BapUaHTE OCYIIECTBICHUS KAKUX-JTHOO TaKUX CPEACTB (PUKCALMUA HE
BKJIFOUAETCS.

B ogHOM JOMONHUTENBPHOM AJbTEPHATUBHOM BapUaHTE OCYILECTBJEHHUS MAaThbl
UCTIOJIb3YIOT 0e3 KaKOTO-JIM0O0 MPOIIUBAHUS MPOBOJIOKOW. B TaHHOM ajbTepHATUBHOM BapHaHTE
OCYUIECTBJIEHUSI MPOAYKIHUS U3 MUHEPAJbHON BaThbl UMEET BUJ MaTa U3 MUHEPAJIbHOW BaThI,
KOTOPBIN MHOT/AA TAK)KE HA3bIBAETCS MJIUTOM.

Ha ¢urype 5 nemoHcTpupyeTcst TO, Kak MPOLIUBHON MaT, COOTBETCTBYIOLIHH purype 4,
YCTaHABJIMBAETCS HA TPyOe B KaUeCTBE U3OJSLIMOHHOTO MaTepHaa.

Ha d¢urype 5 wumoctpupyercss OIWH BapUAHT OCYIIECTBICHUS H30JUPYIOLICH
MPOAYKLIMU, COOTBETCTBYIOMIEH M300PETEHUIO U YCTAHOBJICHHOH Ha TpyOe 16, rae mpoayKIuo,
COZIep KaIYI0 M3OJUPYIOMUN ClIoW 1, aganTupyroT Ijisi MOATOHKH K OKPY:KHOCTH TpyObI 16, a
cpenctBa ¢ukcauuu Sa u Sb, MPOXOASIIHUE BOKPYT YCTAHOBJICHHOH MPOAYKLNHU, 3aKPEILISOT
npoayknuoo Ha Tpyde 16 mpu ucnosp3oBanuu y3y0B 15a u 15b. CpencrBo ¢ukcanuu 5S¢ moka
erre He ObLJIO MPOTSIHYTO O BBICTYIMAHUS 32 MPENesbl MPUMBIKAIOIINX TOPLEBbIX MOBEPXHOCTEH
MPOAYKLIUU B LEJISIX 00ECIIeYeHMs], TEM CaMbIM, BO3MOKHOCTH (DHKCAIIHH.

B oxHOM BapuaHTe OCYILIECTBAEHUS NMPOAYKLMSA U3 MUHEPAIbHON BaThl XapaKTEPU3YyeTCs
MOTJIOIIEHHEM BOJBI, B COOTBETCTBUHU ¢ HokyMeHTOM ASTM C1763-16 cocraBnsroimmum MeHee,
gem 4,0 % (00.), Takum obpa3om, kak meHee, yeM 2,0 % (00.), Takum 0Opa3oM, Kak MEHee, YeM
1,5 % (00.).

B onHOM BapuaHTe OCYLIECTBAEHUS MPOAYKLUS U3 MUHEPAJIbHON BaThl XapaKTEPU3YETCs
MOTJIOLEHUEM BOJBI, B COOTBETCTBUM ¢ JOKyMeHTOM EN13472 cocrasisarouium MeHee, yem 1,0
Kr/M2, TakuM 00pa3om, kak MeHee, 4yeM 0,8 kr/mM2, Takum oOpa3oMm, kak MeHee, yeMm 0,5 kr/m2,
TakuM 00pa3oM, Kak MeHee, yem 0,3 kr/m2.

B oxHOM BapuaHTe OCYILIECTBAEHUS NMPOAYKLMSA U3 MUHEPAIbHON BaThl XapaKTEPU3YyeTCs
MOTJIOLEHUEM BOJBI, B COOTBETCTBUM ¢ JOKyMeHTOM EN13472 cocrasisarouium MeHee, yem 1,0
Kr/M2, TakuM 00pa3om, Kak MeHee, dyeM 0,8 kr/mM2, TakuMm oOpazoM, kak MeHee, yem 0,5 kr/m2,
TakuM 00pa3oMm, kak MeHee, yeM 0,3 Kr/M2, mocie XpaHeHHs MPOIYKIUU U3 MUHEPAIbHON BaThI
npu 250°C Ha npoTsbkeHuu 24 4acos.

B nanHOM BapuaHTe OCYLIECTBJICHHUS, B KOTOPOM MOTJIOIIEHHE BOABI B COOTBETCTBUH C
noxkymeHTOM ENI13472 u3mepsroT mocne XpaHeHUs MPOAYKLUUU W3 MUHEPAIbHOW BaThl MPHU
250°C Ha mpotrsokeHun 24 4acoB, COONMIOAAIOT CIEAYIOUIUH Jajnee MPOTOKOJ OKa3aHWs Ha
npoaykuuto Bozaeictsus npu 250°C Ha npoTsKeHUH 24 4acoB:

- IpenBapuTEIbHOE HarpeBaHue JadopaToproit meun 1o 250°C, KOTOPyIO pacroaraioT B
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BBITSDKHOM IIKaQy.

- pasMeneHue oOpasIioB B MEYH HA MMEPUOJ BpeMeHHU B 24 Jaca.

- BEHTWJIMPOBAHUE TEYH JOJUKHO OBITh OTKIIOYEHO 3a HCKIoUeHueM mnocienHux 30
MUHYT HArpeBaHMsI, KOT/Ia BEHTHJISLUS JOJUKHA ObITh BKJIFOUEHA B IENIAX YAAJIeHUsT Oe30MacHbIM
obOpa3om razooOpa3HbIX UCTIAPEHUH U3 TICYH.

- ynajgeHre oOpaslOB W3 MY M OCTABJICHUE HX JJISl OXJIAXKACHHS IO TeMIepaTyphbl
OKPY>KaroLen Cpenbl.

- TIOCJIe ATOTO MPOBeNeHUe TPeOyeMOil MporpaMMbl UCTIBITAHUN Ha MOTJIOMEHUE BOJIBI.

B onmHOM BapuaHTe OCYIIECTBJICHUS MPOAYKIMS W3  MHUHEpPAJbHOW  BaThl,
COOTBETCTBYIOINAST HACTOSIIIEMY HM300PETEHUI0, UMEET TUIOTHOCTh B auama3oHe oT 20 mo 150
Kr/M°, TakuM 00pasoM, Kak oT 40 1o 130 kr/m’, Takum 06pazom, kak 60-120 kr/m>.

Cnoco6 npou3BoACTBA NPOAYKIUH U3 MUHEPAJIBLHON BATHI

Hacrosmee nzoOpereHue Takke HampaBlieHO Ha COco0 MPOHM3BOICTBA MPOAYKIMH U3
MUHEPAJIbHOU BaThl, KOTOPBIN BKIIFOYAET CTAJUH BBEIEHUS MHUHEPAIbHBIX BOJIOKOH B KOHTAKT C
KOMITO3UIIMEHN CBSI3YIOIIEro, coaep:kamell cMojly Ha (eHosopopMaIbIerHIHON OCHOBE H/WIN
YIJIEBOACOAEPKAIMM KOMIIOHEHT U TuapodobHyro nobaBky, comepskainyro (i) Mo MeHbInei
Mepe, OJTHO CHJIMKOHOBOE COEIMHEHUE, TaKOe KaK CUJTMKOHOBAsi CMOJIA, TaKas KaK PEeaKIHMOHHO-
crocoOHasi CHJIMKOHOBAsi CMOJIA, Takas KakK pPEaKIHOHHO-CIOCOOHAs CUJIMKOHOBAsl CMOJA,
BbIOMpaemasi u3 TPYIIIHI, cocrosien u3 MOJTIMATTKAIISTOKCHCUIIOKCAHA,
MOJIMMETHUIISTOKCUCUIIOKCAHA, NOJU(PEHUIITOKCUCUIIOKCAHA, noJ(EeHUIICUIIOKCaHA,
nosudeHnIMeTnICHIoOKcaHa, (i) Mo MeHbIneH Mepe, OIUH OTBEPAMTENb, TAKOHW KakK CHIIaH,
TaKOW KakK aJKWITPUITOKCHCHJIAH, TAKOH KaK OKTHJITPUATOKCUCHIAH, (1l1) IO MEHbIIEH Mepe,
OJIUH 3MYJIbTaTop.

B onHoM BapmanTe ocyiecTBieHus: TuAPOopoOHas 1o0aBKa COMEPKUT (1) B KOJIMYECTBE B
nuana3oHe oT 20 1o 90 MacCoBBIX MPOLIEHTOB, B 4aCTHOCTH, OT 30 10 60 MAacCOBBIX MPOLIEHTOB,
npu pacdere Ha Maccy ruapodoOHON ToOaBKU.

B omnom BapmanTe ocymectBieHuss runpodoOHas mobaBka comep:kuT (1) B BuUAE
MOJIMMETUIISTOKCHCUIIOKCAHA.

B oxgHoMm BapuanTe ocyiecTBieHus: ruapododHas nobdaBka comepKuT (i1) B KOJMIECTBE
B auamnas3oHe ot 0,5 1o 10 MaccoOBBbIX MPOLIEHTOB, B YaCTHOCTH, OT |1 A0 5 MaCCOBBIX MPOLIEHTOB,
MPU pacyeTe Ha COBOKYIMHYIO Maccy ruapodoOHOl n10OaBKu.

B onHom Bapmante ocymectBieHus ruapodoOHas nodaBka comep:kut (il) B BUe
OKTHJITPUITOKCUCHJIAHA.

B ogHOM anbTepHaTHBHOM BapHaHTE OCYIIECTBJICHHS] KOMIIOHEHT B BUAE CHIIMKOHOBOTO

coennHeHus (1) TakKe UCIONHAET (PYHKIHMIO OTBEPIUTENBHOro KOMIOHEHTa (i) runpodobHoi
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nobaBku. B cooTBercTBMM € 3THM, B AaHHOM QJbTEPHATUBHOM BApUAHTE OCYLIECTBICHHS
ruapodoOHast 1oOaBKa CONEPIKUT, TIO MEHBIIEH Mepe, OJHO CHIMKOHOBOE COENUHEHHE, TAKOe
KaK CHJIMKOHOBAsl CMOJIA, Takas KaK PEaKLHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJIa, Takas Kak
PEaKIMOHHO-CIIOCOOHAsI CHJIMKOHOBAasl CMOJIa, BbIOMpaemas W3 TPYMIbL, COCTOSIIEH W3
MOJIMATKUISTOKCHUCUIIOKCAHA,  MOJHMMETHJIdTOKCUCHIIOKCAHa,  MOJH(EHUISTOKCUCHIIOKCAHA,
o EHUIICHIIOKCaHA, TTON(PEHIIMETHIICHIIOKCAaHa, 1, IO MEHbIIEH Mepe, OMH SMYJIbraTop.

B cooTBercTBUU € 3THM, B OJHOM BapHaHTE OCYLIECTBJICHUS OTBEPAUTEND MPENCTABIISET
coOOl COEOMHEHHE, OTINYHOE OT CHJIMKOHOBOTO COeNWHEHHWs. B OJHOM aibTepHaTHBHOM
BApPHAHTE OCYLIECTBJIEHUS] OTBEPAUTENb COAEPIKHUTCS B CHIIMKOHOBOM COEIWHEHHH B Ka4eCTBE
OTBEpKOaeMOll cucteMbl. B IaHHOM anbTepPHATHBHOM BapHAHTE OCYIIECTBICHHS OTBEPAUTEIND
MOJKET TPEACTaBIISATh COOOW 3JIEMEHT, KOTOPBIH pealn3yeT CBOE IEHCTBHE B pe3yjbTare
BHYTPHUMOJICKYJIIPHOTO OTBEPKACHUS CHUIMKOHOBOTO COSIUHEHMUSI.

B onHoM BapmanTe ocyiecTBieHus: ruaApodoOHas nodaBka comaepkuT (1) B KOJIMYECTBE B
nuanazoHe ot 30 mo 60 MaccoBbIX NPOLEHTOB, (i1) B KOJMYECTBe B auama3oHe ot 1 mo 5
MaCCOBBIX TMPOLIEHTOB, MPH pacueTe Ha COBOKYITHYIO Maccy ruapodoOHOI H00aBKU, MPH 3TOM
OCTaTOK mpexactapisier cobor (i) ¥ HeoOs3aTeNbHO Ipyrue KOMIIOHEHTHI M CJIEJOBBIC
KOJINYECTBA 3TAHOJIA.

B omHom  BapmaHTe  ocymectBieHus — runapodoOHas  gobaBKa  COIOEPIKUT
MOJMMETHUISTOKCUCUIIOKCAH B KOJIM4YeCTBE B auanazoHe oT 30 no 60 MaccOBBIX MPOLIEHTOB,
OKTHJITPUITOKCUCHIIAH B KOJIMUECTBE B TUANA30He OT 1 10 5 MacCOBBIX MPOILIEHTOB, IIPH pacyeTe
Ha COBOKYIHYIO Maccy runpodoOHoit mobaBku, Mpu 3TOM OCTATOK MPEACTaBisieT coboit (iii) u
HeoO0s13aTeNIbHO APYTHe KOMIIOHEHTHI U CJIEOBBIE KOJMYECTBA HTAHOJIA.

B onHOM BapmaHTe OCYIIECTBICHHMS MNPOAYKLUUS W3 MHHEPATbHOW BaThl COAEPIKUT
rupodoOHy0 no0aBKy B KoJu4UecTBe B Auamna3one oT 0,05 1o 2 MacCOBBIX MPOLIEHTOB, TAKOM
kak auana3oH ot 0,10 no 1 maccoBoro npoueHTa, Takon kak nuanaszod ot 0,15 no 0,8 maccoBoro
NPOIIEHTA, NPH pacyeTe Ha MacCy MPOAYKIIMH U3 MUHEPAIbHOM BaThL

B oxmHOM BapmaHTe OCYIIECTBICHHS KOMITO3ULMS CBSA3YIOIIETO COAECPIKUT KOMIIOHEHT B
BUZE YIIIEBOACOAEPIKAIIETO CBA3YIOIIETO, IIe KOMIIO3HLIUS CBSI3YIOLIET0, KPOME TOTO, COAEPIKHT
(a) KOMITOHEHT B BUAE MOJUKAPOOHOBOM KUCJIOTHI UJIH JIIOOYIO €€ COJIb W/HIIM HEOPTraHUIECKYIO
KHUCTIOTY WiH JIIOOYI0 ee coitb w/win (b) KOMIOHEHT, BBIOMPAEMbI M3 TPYMIIbI, COCTOSIIEH U3
AMHUHOBBIX COEIMHEHWH, aMMHaka, U HeoO0s3aTeqbHO WK (C) TPOOYKT PEAKIUU MEXIY
KOMIIOHEHTOM B BHZE TOJHKapOOHOBOHM KHCIIOTHI WJIM €€ aHTUAPUAOM H AJIKaHOJAMHHOBBIM
KOMIIOHEHTOM.

B onmHOM BapuaHTE OCYINECTBJICHUS CIIOCOOOM SIBJISIETCSI CIIOCOO MPOHM3BOICTBA

MNpOAYKLIUH U3 MHHepaHbHOfI BaThbl B BUJEC I/ISOJIﬂL[PIOHHOfI NPOAYKLHUHU B HEJIAX TCIIOU3OJIAIUN
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JUTs1 METAJUINYECKUX TOBEPXHOCTHBIX KOHCTPYKLIUM.

B opmoM BapmaHTe OCYIIECTBIEHHS CIOCOOOM SBJISI€TCA CHOCOO IPOU3BOACTBA

NPpOAYKLUHU U3 MHHepaHbHOﬁ BaThbl B BUAC CCKITNHU TPY6I:>I HJIM MaTa WKW NPOMINBHOIO MaTa.

Hacrosiee nzo0OpeTeHune, KpoMe TOro, WUTFOCTPUPYETCS B CASAYIOIINX Aajiee IpuMepax:

IIpumeps!

PaSJ'II/ILIHy}O HU30JIAMUOHHYIO TMPOAYKLHUIO NOABEPrajavd UCHbITAHHUAM IO OTHOMICHUID K

XapPaKTEPUCTUKAM MOTJIOIICHUA BOAbI B COOTBETCTBUU C METOIOM HUCIIBITAHUH U3 CTaHOapTa

ASTM C1763-16. Pe3ynbTaTsl HCTIBITAHUN YTBEPKAAOTCS B TaOmuue 1.

Oo6pasenn

Imor-
HOCTB,
Ko/l

O6beMm,

oM’

Macca,
TICPBO-
HavaJTb-
HO, T

Macca,
mocjae
mnorpy-
JKCHUS

(2 uaca),
T

Macca,
MTOBTOP-
HOC
KOHIH-
I[IUOHHU-
poBaHHe
(no ucre-
uyeHUH 48
YacoB), T

Ilormno-
IICHHUE
BOJBI
(I1B), %
(06.)

Boccra-
HOBJIC-
HHC 3Ha-
YCHUA

I1B 2

>

qaca, %

(06.)

Boccra-
HOBJIC-
HHC 3Ha-
YCHUA
B, 48
qacoB, %

(06.)

Roxul
SL960,

Mar

92

4532

415,69

658,47

415,82

5,4

>

4.9

>

0,003

Asromo-
oopocu-
JIMKAT-
Hoe Occ-
(ENI04-
HOE
CTEKJIO,
CCKITUSA

TpyOBI

234

2755

646,09

3166,03

239929

22.9

>

22,6

>

17,73

Roxul,
CEKIUs
TpyOBI
nmpu
HCHOJIb-
30BaHHH
MPOAYK-
Ta
Silicone
resin
BS45

73

2162

158,14

183,38

158,93

1,2

>

0.5

>

0,037

Mumnepa-
JbHAas
BarTa,
CEKIIMA

TpyOBI

145

2427

350,88

832.86

438,04

5,0

>

4.8

>

0,898

Roxul
PS980,
CEKIUS

TpyOBI

183

1776

325,90

806,37

556,76

6,8

6,6

3,249

Mumnepa-
JbHAas
BaTa, MaT

80

7582

606,86

2040,20

1269,08

18,9

>

18.2

8,746
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noaBecprajn HUCHbITAHUAM IO OTHOHICHUIO K XapaKTEPHUCTHUKaAM

MOTJIOIIEHHS BOABI B COOTBETCTBHU cO ctaHmapToM EN13472. Cexuuu TpyObl H3roTaBIMBAIN B

BUZE CEKLMU TPYyObl, HAMOTAHHOW Ha OMpPABKY, M MOCTYMAOT U3 JMHEHKHN MpoaykToB ProRox, u

MOJIBEPraeMble HCIIBITAHUIO 00pa31ibl UMEJIN TONIIHHY B SO MM.

HcnpiTaHust IpOBOIMIIN B OTHOLIEHUH KaK He MOABEPTHYTOH 00paboTKe MPOAYKINH, TaK

U IIPOIYKUMH, KoTopasi Obuia coctapeHHoit (250°C/24 yvaca).

K mpoaykunn nobasnsum cunmikonoByto cmoiy SILRES BS 45 ot komnanuu Wacker B

kosuaectse 0,41 % (macc.).

PesynbTaThl TPOEKPATHOTO ONPEAeNICHUs] YTBEPKIAOTCS B Ta0HIe 2.

Tabmuna 2
Obpazern YpoBeHb MOTJIONIEHHs] BOABI B | YPOBEHb MOTJIOMIEHHUST BOIbI B
COOTBETCTBHUH CO CTAHIAPTOM | COOTBETCTBUH CO CTaHIAPTOM
EN13472, EN13472,
MEPBOHAYANBHO, crapenue (24 gaca, 250°C),
Kr/m? Kr/m?
ProRox 960 0,09 0,08

2

2
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DOOPMVIJIA U30BPETEHHMA
1. IlpumeHeHue nDPOAYKUUM W3 MHUHEPAJIBHOW BaThl, COAEpXKAllel MUHEpaIbHbIE
BOJIOKHA, CBSI3aHHBIE NPU HCIOJb30BAHWUHU CBS3YIOIIErO, MPENCTABISAIOMIEro coOOl pe3ynbTar
OTBEP KACHUsI KOMIIO3ULIMH CBSI3YIOLIEro, coaep kaliei
rupodoOHyI0 100aBKy, COMEPKAIIYIO:
IO MeHblIEHl Mepe, OJHO CHJIMKOHOBOE COEJUHEHHE, Takoe Kak
CIUIMKOHOBAasl CMOJIa, Takas KaK PEeakUHOHHO-CIOCOOHAS CHIIMKOHOBAs
CMOJIa, TakKas KaK peaKkIMOHHO-CIIOCOOHAs CHJIMKOHOBAash CMOJIA,
BbIOMpaeMasi W3 TPYIIBL, COCTOSINEH W3 MOJMATKUISTOKCHCHIIOKCAHA,
MOJIMMETUIIPTOKCUCUIIOKCAHA, noJH(EHUIITOKCUCHIIOKCAHA,
o EHUIICHIIOKCAHA, TTOTN(EHIIMETHIICUIIOKCAHA,
Uil WHCUOWPOBAHMWSI KOPPOAMPOBAHUS TMPH  BBIMOJHEHUH HM3OJSILUH  METaJUTHYEeCKUX
KOHCTPYKLUH.

2. Ilpumenenne no n. 1, rAe KOMIO3ULMS CBASYIOLIENO COJOEPKUT CMOJY Ha

,
(deHonopopMaIbIETHIHON OCHOBE W/WIIH YTIIEBOJACOEPKAITUN KOMIIOHEHT

3. Ilpumenenne no nm. 1 wiu 2, rae ruapodobHas nobaBka CONEPIKUT, MO MEHBIIECH
Mepe, OOUH OTBEPAMTENb, TAKOW KaK CHJIAH, TaKOW KakK aJKUITPUITOKCUCHIIAH, TAKOW Kak
ANKUITPUITOKCUCHIIAH, TAKOH KaK OKTHJITPUITOKCUCHIIAH.

4. Tlpumenenue mo JroOomy omHomy w3 mm. ot 1 mo 3, roe ruapodoOHas mobaBka
COJZIEPIKUT, IO MEHBLIEH Mepe, OJUH SMYJIBraTop.

5. TlpumeHneHue mo JOOOMY OJHOMY M3 MPENIIECTBYIOUIUX IMI., TAE MPOIYKIHIO H3
MUHEPAJbHOUN BaThl UCIMONB3YIOT B KA4ECTBE M3OJISIIIUU JUISI METAJUTMYECKON KOHCTPYKLUH, TIPU
STOM YIOMSIHyTasi KOHCTPYKIIUSI XapaKTepu3yeTcs: padoduell TeMrepaTypol B JUara30He MEXIY
0-650°C, TakoMm kak nuama3oH Mexnay 25-500°C, Takoi kak nuana3oH mexnay 70-300°C, Takoi
Kak auana3oH mexay 300-650°C.

6. Ilpumenenue mno mOOOMY OJHOMY W3 MPEAIIECTBYIONIMX TNI., rae ruapododOHas
nobaska comep:xkut (i) B komudectBe B auama3oHe oT 20 mo 90 MaccoOBBIX MPOIEHTOB, B
qacTHOCTH, OT 30 10 60 MacCOBBIX MPOLIEHTOB, MPH pacdeTe Ha Maccy ruapodoOHON ToOaBKH.

7. Tlpumenenue 1o M0OOOMY OJHOMY W3 MPEAIIECTBYIONIUX NI, rae ruapododOHas
nobaska coxepxkut (il) B konudectBe B nuamnazoHe oT 0,5 mo 10 MaccOBBIX TPOLEHTOB, B
YaCTHOCTH, OT 1 0 5 MacCcOBBIX MPOILIEHTOB, PU pacdyeTe Ha COBOKYIHYIO Maccy runpodoOHoi
no0aBKH.

8. IlpumeHneHue 1o JFOOOMY OJHOMY W3 MPEAIISCTBYIOIINX MI., Tae ruapododOHas
nobaBka comepkut (1) B KoJqudecTBe B auamazoHe OoT 30 mo 60 MaccoBbIX MpPOLEHTOB, (i) B

KOJIMYECTBE B AMAra3oHe OT 1 A0 5 MacCOBBIX MPOLICHTOB, MPU PacueTe Ha COBOKYITHYIO MacCy
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runpodoOHOl 1o0aBKH, MPU 3TOM OCTATOK MPENCTaBJsieT coOoii (iii) U HeOOsI3aTeNbHO APYTHe
KOMIIOHEHTHI U CJIEZIOBbIE KOJIMYECTBA 3TAHOJIA.

9. Ilpumenenune 1o MOOOMY OJHOMY W3 TPEIIIECTBYIOUIUX M., rae runpododHas
no0aBKa COAEPKUT TOJUMETHIITOKCHCHJIOKCAH B Koju4yecTBe B amamazoHe ot 30 mo 60
MAaCCOBBIX MMPOLIEHTOB, OKTHJITPUITOKCUCHIIAH B KOJHYECTBE B AMAINa30oHe OT | MO0 5 MaccoBBIX
NPOIIEHTOB, MPH pacueTe Ha COBOKYMHYI Maccy ruapodoOHO# nodaBku, IpU 3TOM OCTATOK
npezncrasisier coboi (iii) u HeoOs3aTeNbHO Ipyrue KOMIIOHEHTBI U CIIEOBBIE KOJHYECTBA
3TaHOJNA.

10. TlpumeHenue mo OOOMYy OJHOMY W3 MPENIISCTBYIOIIMUX MI., TAE€ MPOAYKLHS H3
MUHEPaJIbHOM BaThl CONEPKUT THAPOPoOHYIO N0OaBKY B KoJudecTBe B nuanasone ot 0,05 mo 2
MAaCCOBBIX MPOLEHTOB, TaKOM Kak auamna3oH oT 0,10 go 1 maccoBoro mpoueHTa, Takol Kak
nuanazoH ot 0,15 go 0,8 maccoBoro mnpoLeHTa, OpU pacyeTe Ha Maccy MNPOAYKLUUH U3
MUHEPAJIbHOMN BaThL.

11. IlpumeHenne mo JrOOOMY OZHOMY M3 MPEIIIECTBYIOLIUX M., TAE KOMITO3ULHS
CBSI3YIOIErO CONEPXKUT KOMIIOHEHT B BHIE YIJIEBOACOACPIKAIIETO CBS3YIOLIETro, Te
KOMIIO3ULIUS CBSI3YIOLIEr0, KPOME TOTO, CONEPKUT

(2a) KOMIOHEHT B BHJE MOJHKAPOOHOBOH KHCIOTHI WK JIOOYIO €€ COJIb W/Win
HEOPraHMYECKYIO KUCIIOTY WU JIIOOYIO €€ COJIb U/n

(b) xoMmOHEHT, BBIOMpPAEMBI U3 TPYIIIbI, COCTOSIIEH U3 AMUHOBBIX COSIUHEHHHH,
aMMHMaKa;, 1 HeoOs13aTeIbHO W/ WK

(C) mpOAYKT peakuuyu MeXTy KOMIIOHEHTOM B BHIE MOJUKAPOOHOBOH KHCJIOTHI
WIN €€ aHTHIPUIOM U aJIKAaHOJAMUHOBBIM KOMITOHEHTOM.

12. Ilpumenenne mo gr000My OJHOMY W3 MPENLIECTBYIOIIMUX MIL., A€ MPOIYKIHS H3
MUHEPaJbHOM BaThl MPEACTABISIET COOON CEKIUIO TPYOBI MIIM MaT WJIM MPOIIUBHON Mar.

13. KoMno3uuust CBA3YIOLIEro AJisi MUHEPAJIbHBIX BOJOKOH, COAEpKaIlas:
cMmouy Ha (eHOIO(hOPMaTbACTHIHON OCHOBE H/HJIH YTJIEBOJACOEP KA KOMIIOHEHT;, 1
rupodoOHyI0 100aBKy, COMEPKAIIYIO:

(1) mo MeHbIIeH Mepe, OOHO CHIIMKOHOBOE COEIMHEHHE, TaKOe KaK CHIIMKOHOBAs
CMOJIa, Takas Kak pPEaKLHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJA, Takas Kak
PEaKIMOHHO-CIIOCOOHAs  CHJIMKOHOBAash CMOJIa, BbIOMpaemass W3  TPYIIIEL,
cocTosimell M3  MOJUANKUISTOKCHCHIIOKCAHA, TOJMMETHIITOKCUCHIIOKCAHA,
NoJU(EHUISTOKCUCHIIOKCAHA, o EeHMICHIIOKCAHa,
o EHUIMETUIICHIIOKCAHA,

() mo MeHblIeH Mepe, OOUH OTBEPAWTENIb, TAKOW Kak CHJIAH, TaKOHW Kak

ATKUITPUSITOKCUCHUIIAH, TaKOH Kak OKTUJIITPUSITOKCUCHUIIAH,
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(ii1) mo MeHbIIEH Mepe, OTUH SMYJIBraTop.

14. Komnosunus ceszyromero nmo n. 13, rme runpodobnas nobaska comepkut (i) B
kosnuecTBe B auamnaszoHe oT 20 no 90 MaccoBBIX MPOLEHTOB, B 4acTHOCTH, OoT 30 nmo 60
MaCCOBBIX MPOIIEHTOB, NIPU pacyueTe Ha Maccy ruapodoOHOi 1o0aBKH.

15. Kommnosunwmst ceszyromero no nm. 13 wmm 14, roe rugpodoOHast nodaBka COOepKUT
(i1) B xomuuectBe B amana3zoHe oT 0,5 go 10 MaccoBBIX MPOLEHTOB, B YaCTHOCTH, OT 1 10 5
MaCCOBBIX MPOIIEHTOB, MIPU PacyeTe Ha COBOKYITHYIO Maccy runpodoOHoit nobaBKu.

16. Kommno3umusi CBSA3yIOIIEro no JrdoMy ogHoMy u3 . oT 13 mo 15, roe runpododuas
nobaBka comepkut (1) B KoJqudecTBe B auamazoHe OoT 30 mo 60 MaccoBbIX MpPOLEHTOB, (i) B
KOJINYECTBE B JMara3oHe OoT 1 10 5 MacCOBBIX MPOLEHTOB, MPU pacyeTe Ha COBOKYITHYIO Maccy
ruapooOHON H0OaBKH, MPHU 3TOM OCTATOK IpeNCTaBJseT coOoi (iil) m HeoOsA3aTeNnbHO Ipyrue
KOMIIOHEHTHI U CJIEZIOBbIE KOJIMYECTBA HTAHOJA.

17. KomMmno3unusi CBS3YIOIIEro no JrdoMy ogHoMy u3 . oT 13 mo 16, rae rugpododHas
no0aBKa COHEPKUT TOJUMETHIITOKCUCHIIOKCAH B KojmdecTBe B amamnasoHe ot 30 mo 60
MAaCCOBBIX MPOLIEHTOB, OKTHJTPUITOKCUCHIIAH B KOJMUYECTBE B AHMANa3oHe OT 1 10 5 MaccoBbIX
MPOLIEHTOB, MPU pacueTe Ha COBOKYIHYIO Maccy runpodoOHON no0aBKH, MPU 3TOM OCTATOK
npencrasisier coboit (iiil) u HeoOs3aTeNbHO IpyrHe KOMIIOHEHThI W CIIENOBBIE KOJIMYECTBA
3TaHOJNA.

18. Komnosumusi CBSA3YIOLIETO M0 JIF000MYy OgHOMY 13 M. oT 13 mo 17, rae koMmno3unus
CBSI3YIOIErO CONEPXKUT KOMIIOHEHT B BHIE YIJIEBOACOIEPIKAINEr0 CBS3YIOIIEro, Te
KOMIIO3ULIUS CBSI3YIOLIEr0, KPOME TOTO, CONEPKUT

(a) KOMIIOHEHT B BHJE TMOJUKAPOOHOBOW KHUCJIOTHI WJIH JIIOOYIO €€ COJib W/WITH
HEOPraHMYECKYIO KUCIIOTY WU JIIOOYIO €€ COJIb W/in

(b) xoMIIOHEHT, BHIOMPAEMBIl M3 TPYIIIbI, COCTOSIIECH U3 AMUHOBBIX COSTMHEHUH,
aMMHMaKa;, 1 HeoOs13aTeIbHO W/ WK

(C) MPOOYKT peakuuu MeXIy KOMIIOHEHTOM B BHJE MOJUKAPOOHOBOW KHCIIOTHI
WIN €€ aHTHIPUIOM U aJIKaHOJAMHUHOBBIM KOMITOHEHTOM.

19. IIpoaykuus u3 MUHEpPAJIbHON BaThl, COAEPrKallas MUHEPAJIbHbIE BOJIOKHA, CBS3aHHbIE
IPU UCIOJNB30BAHUHM  CBS3YIOIIETO, TPEACTABIIOMEr0 COOOH pe3ysnbTaT OTBEPIKICHHS
KOMITO3ULIMH CBSI3YIOLLIETO, COAEPIKaILei
cmouty Ha (eHOoIo(hOPMaTbACTHAHON OCHOBE H/HJH YTJIEBOACONEP KA KOMIIOHEHT;,
rupodoOHyI0 100aBKy, COMEPKAIIYIO:

(1) mo MeHbIIEH Mepe, OJHO CHIIMKOHOBOE COCAMHEHHUE, TAKOE KaK CHJIMKOHOBAas CMOJIA,

Takas KaK pPEeaKIMOHHO-CIOCOOHasi CHJIMKOHOBAash CMOJIA, Takas KaK peakIHOHHO-

crnocoOHasi CHJIMKOHOBasi CMOJa, BblOMpaeMass W3 TPyHONbl, COCTOSIIEH U3



21

MOJTIMATTKAIISTOKCHCUIIOKCAHA, NOJMMETUIISTOKCUCHUIIOKCAHA,

noM(EeHUI3TOKCUCHIIOKCAaHa, TIONN(EHUIICHIIOKCaHa, MOTU()EHUIIMETHIICHIIOKCAHA,

(i) mo wMeHbledl Mepe, OOWMH OTBEPAWTENb, TAKOH KaK CHUJIAH, TaKOH Kak

ANKUITPUITOKCUCHIIAH, TAKOW KaK OKTHJITPUITOKCUCHIIAH,

(ii1) mo MeHbIIEH Mepe, OTUH SMYJIBraTop.

20. Iponykumst ©3 MUHEpaabHOM BaThl 0 1. 19, rue ruapododHas nobaska comepxur (i)
B KOJHM4YeCTBe B auana3oHe OT 20 mo 90 MacCOBBIX MPOLEHTOB, B 4acTHOCTHU, OT 30 mo 60
MaCCOBBIX MPOILIEHTOB, MPH pacyeTe Ha MacCy ruapooOHO 100aBKH.

21. Iponykuust 3 MUHEpadbHOH BaThl Mo mm. 19 wmm 20, roe ruapodobHas nodaska
conepskut (i1) B KojaudecTse B nuanaszoHe ot 0,5 1o 10 MacCoBBIX MPOIEHTOB, B YaCTHOCTH, OT 1
70 5 MacCOBBIX MPOLIEHTOB, MPH pacueTe Ha COBOKYMHYIO Maccy ruapodoOHOi 1oOaBKu.

22. Tlponykuusi U3 MHUHEPAJbHOW BaThl MO JIIOOOMY OfHOMY mM3 mmn. oT 19 no 21, rame
rugpodoOHast nobaBka comepkur (1) B KojgudecTBe B nuamnasoHe ot 30 go 60 maccoBbIX
NPOILIEHTOB, (1i) B KOJMYECTBE B AHANa3oHe OT | A0 5 MacCOBBIX MPOLEHTOB, NPU pacyere Ha
COBOKYITHYIO Maccy ruapodoOHoil n1oOaBKH, MpU 3TOM OCTaTOK Mpencrasisier codoit (iii) u
HeoO0s13aTeNIbHO APYTHe KOMIIOHEHTHI U CIIeOBbIE KOJUYECTBA STAHOA.

23. Tlponykuusi U3 MHUHEPAJbHOW BaThl MO JIIOOOMY OAHOMY M3 mml. oT 19 nmo 22, rame
ruapodoOHast JoOaBKa COAEPIKHUT MOTMMETIIIITOKCUCHIIOKCAH B KOJIMYECTBE B Uana3oHe ot 30
10 60 MaccOBBIX MPOLEHTOB, OKTHJITPUITOKCHUCUJIAH B KOJHMYECTBE B AuanazoHe ot 1 go 5
MAacCOBBIX MPOLIEHTOB, MPH pacdyeTe Ha COBOKYIHYI Maccy ruapodoOHOi no0aBKH, MpH 3TOM
OCTaTOK mpexactapisier cobor (i) ¥ HeoOs3aTeNbHO Ipyrue KOMIIOHEHTHI M CJIEJOBBIC
KOJINYECTBA 3TAHOJIA.

24. Tlponykuusi U3 MHUHEPAJIbHOW BaThl MO JIOOOMY OAHOMY M3 mm. oT 19 nmo 23, rame
NPOAYKIMS M3 MHUHEPaJbHOH BaThl COIEPXKUT TuUApodoOHYI0 m00aBKY B KOJIMYECTBE B
nuana3zoHe ot 0,05 1o 2 mMaccoBbIX MPOLIEHTOB, TakoM Kak auamnas3oH oT 0,10 go 1 maccosoro
MPOLEHTa, Takol kak nuana3o” oT 0,15 go 0,8 maccoBOro mpouLeHTa, OpU pacueTe Ha Maccy
NPOAYKIMH U3 MUHEPAIbHOM BaThL

25. Tlponykuusi U3 MHUHEPAJIbHOW BaThl MO JIIOOOMY OAHOMY M3 mm. oT 19 no 24, rame
KOMIIO3ULIUS CBS3YIOIIErO CONEPKUT KOMIIOHEHT B BHUJE YTIIIEBOIACOIEPIKALIETO CBSI3YIOLIETO,
r7ie KOMITIO3ULHS CBA3YIOIIEr0, KPOME TOTO, CONEPIKUT:

(a) KOMIIOHEHT B BHAE TNOJHKAPOOHOBON KHUCIOTHI WM JIIOOYIO €€ CONb W/Win

HEOPraHMYECKYIO KUCIIOTY WU JIIOOYIO €€ COJIb W/in

(b) xommoHeHT, BbIOMpaeMbIi W3 TPYMIbL, COCTOSINEH W3 AMHUHOBBIX COEIUHEHHHH,

aMMHMaKa;, 1 HeoOs13aTeIbHO W/ WK

(C) MPOAYKT peakuuu MeKIy KOMIIOHEHTOM B BUZAE MOJUKAPOOHOBOUW KHUCIOTHI WM €€
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AHTUAPUIIOM U aJIKAHOJIAMHUHOBBIM KOMIIOHEHTOM.

26. IIponykuust U3 MUHEPAIbHOH BaThI IO JIFOOOMY OJHOMY U3 miL. oT 19 o 25 B gopme
M30JISILIMOHHOM MPOAYKLMU B LENAX TeMJIOU30JALUY TSI METAJUTMYECKUX KOHCTPYKLIMH.

27. IlponyKuusi U3 MUHEPAIbHOH BaThI IO JIFOOOMY OJHOMY U3 miL. oT 19 o 26 B gopme
CeKUMU TPpyObI WJIM MaTa WJIA MIPOIIMBHOTO MaTa.

28. Tlponykiusi U3 MUHEPATbHON BaThl MO JIOOOMY OAHOMY U3 mm. ot 19 mo 27,
XapaKTEePU3YIOWAsACs TOTJIOMEHUEM BOJbI, B COOTBETCTBUM C AokyMeHTOM ASTM C1763-16
cocrapysiromuM MeHee, 4eM 4,0 % (00.), Takum oOpazom, kak MeHee, yeM 2,0 % (00.), Takum
obpas3om, kak meHee, ueM 1,5 % (00.).

29. Tlponykiusi U3 MUHEPATBbHON BaThl MO JIIOOOMY OAHOMY U3 mm. oT 19 mo 28,
XapaKTepPU3YIOIIascsa MOTJIOUIEHHEeM BOAbL, B COOTBETCTBUM C JOKyMeHTOM EN13472
cocTapisArOmuM MeHee, 4eM 0,5 kr/m’, TakuM 00pa3om, kak MeHee, 4eM 0,3 kr/m’.

30. Ilponykmusi U3 MUHEpPaJbHOUW BaThl MO JIIOOOMY OAHOMY 3 mim. OT 19 mo 29,
XapaKTepPU3YIOIIascsa MOTJIOUIEHHEeM BOAbL, B COOTBETCTBUM C JOKyMeHTOM EN13472
cocTapnsAromuM MeHee, yeM 1,0 kr/m’, Takum oOpasom, kak MeHee, yeM 0,8 Kr/M’, Takum
obpaszom, kak MeHee, yeM 0,5 Kr/m?, TakuM 06pa3om, kak MeHee, uem 0,3 Kr/M’, mocyie XpaHeHUs
MPOAYKLUU U3 MUHepasbHOH BaThl pu 250°C Ha npoTskeHuH 24 4acoB.

31. Cmoco6 mpou3BOACTBA MPOAYKLUUHM W3 MHUHEPAIBHOW BaThl, KOTOPBIH BKIIIOYAET
CTaJll{ BBEJIEHUS] MUHEPAJIbHBIX BOJOKOH B KOHTAKT C KOMIIO3ULIMEN CBA3YIOLIET0, COJepsKaLiei
cMmouty Ha (eHOTO(hOPMaIbACTHAHON OCHOBE W/WIIH YTIIEBOICONEPKALIUI KOMIIOHEHT;, 1
rupodoOHyI0 100aBKy, COMEPKAIIYIO:

(1) mo MeHbIIEH Mepe, OJHO CHIIMKOHOBOE COCAMHEHHUE, TAKOE KaK CHJIMKOHOBAas CMOJIA,

Takas KaK pPEeaKIMOHHO-CIOCOOHasi CHJIMKOHOBAash CMOJIA, Takas KaK peakIHOHHO-

crocoOHasi CHJIMKOHOBasi CMOJa, BblOMpaeMass W3 TPYNIbL,  COCTOSIIEH U3

MOJINAJIKUISTOKCUCUIIOKCAHA, MOJIMMETUIISTOKCUCUIIOKCAHA,

noM(eHUI3TOKCUCHIIOKCAaHA, TIONU(EHUICHIIOKCaHa, MOJIU()EHUIMETHIICUIIOKCAHA,

(1) ™o MeHbIIEeW Mepe, OAWH OTBEPAUTENb, TAKOW KaK CHJIAH, TakKOH Kak

ANKUITPUITOKCUCUIIAH, TAKON KaK OKTUITPUITOKCUCUITIAH;

(ii1) mo MeHbIIEH Mepe, OTUH SMYJIBraTop.

32. Cnoco® mnpow3BOACTBA MPONYKIMHM €3 MHUHEpaJbHONW BaThl mo m. 31, rme
runpodobHast nobaBka conmepxkur (1) B KojuuecTBe B auama3oHe ot 20 mo 90 MaccoBbIX
MPOLEHTOB, B 4YacTHOCTH, OT 30 mo 60 MacCOBBIX MNPOLIEHTOB, MPHU pacyeTre Ha Maccy
runpodoOHOI no0aBKH.

33. Cnoco0 mpou3BOACTBa MPONYKIMU M3 MHHEpaJbHOW Barhl mo mm. 31 wmm 32, rae

runpodoOHas mobaska comepxkutr (i) B konmyecTBe B amamazoHe oT 0,5 mo 10 maccoBbIx



23
NPOIIEHTOB, B YAaCTHOCTH, OT | 10 5 MAacCOBBIX MPOLIEHTOB, MPH PacdyeTe HAa COBOKYITHYIO MacCy
runpodoOHOI no0aBKH.

34. Cnioco® mpou3BOACTBA MPOAYKIMH U3 MUHEPAIBHOHN BATHI IO JIFOOOMY OTHOMY M3 IIIT.
ot 31 no 33, rue runpodobHast modaBka conepkut (i) B KoJmdecTBe B nuamnaszoHe ot 30 mgo 60
MaCCOBBIX MPOILEHTOB, (ii) B KOJMWYECTBE B auama3oHe OT 1 A0 5 MacCOBBIX MPOLEHTOB, MPH
pacueTe Ha COBOKYITHYIO MaccCy ruapodoOHON 100aBKH, MPU 3TOM OCTATOK MPEACTABIISET COOOM
(ii1) 1 HEOOSI3aTENMBHO IPyrHe KOMIIOHEHTHI U CJIEIOBBIE KOJIMYECTBA 3TAHOJIA.

35. Cnoco® mpou3BOACTBA MPOAYKLMH U3 MUHEPAIBHON BATHI 10 JIFOOOMY OTHOMY H3 TIII.
ot 31 nmo 34, rae runpodobHast foOaBKa COMEPKUT MOJUMETHIIITOKCHCHIIOKCAH B KOJIMYECTBE B
nuanazone oT 30 go 60 MaccoBBIX NPOLIEHTOB, OKTUIATPUSTOKCHCHIAH B KOJIUYECTBE B
auanasoHe oT 1 10 5 MacCcoBBIX MPOLIGHTOB, MIPU pacyeTe Ha COBOKYITHYIO Maccy runpodoOHoi
no0aBKH, MIPU 3TOM OCTATOK MpeACTaBisieT coOoH (ii1) 1 HeoOs3aTeNIbHO Ipyrue KOMIIOHEHTHI
CJIEZIOBBIE KOJMYECTBA 3TAHOJA.

36. Cnoco® mpou3BOACTBA MPOAYKIMH U3 MUHEPAIBHOHN BaThI 1O JIFOOOMY OTHOMY M3 IIIT.
or 31 mo 35, rae MpOAYKIMS M3 MHHEPAJbHOH BaThl COACPKUT THAPOPOOHYIO M0OaBKY B
KoJinuecTBe B quana3zoHe ot 0,05 1o 2 MacCOBBIX NPOLIEHTOB, TAaKOM Kak nuana3oH ot 0,10 mo 1
MacCOBOro NMPOLEHTA, TaKON kak auana3oH ot 0,15 no 0,8 MaccoBoro npoueHTa, Mpu pacyere Ha
Maccy MPOAYKLUH U3 MUHEPAJIbHON BaThI.

37. Cnoco® mpou3BOACTBA MPOAYKLMH U3 MUHEPATBHON BAaTHI 10 JIFOOOMY OHOMY H3 TIII.
oT 31 o 36, rae KOMIO3ULUSA CBA3YIOLIEr0 COAEPKUT KOMIIOHEHT B BUAE YIVIEBOACOAEPIKALLETrO
CBSI3VIOIIErO, T1ie KOMIO3HLHS CBSI3YIOLIET0, KPOME TOTO, COIAEPIKHT:

(a) KOMIIOHEHT B BHUAE TNOJUKAPOOHOBOW KHCJIOTHI WIH JOOYI0 €€ COJlb W/WiIH

HEOPraHMYECKYIO KUCIIOTY WU JIIOOYIO €€ COJIb W/in

(b) xommoHeHT, BbIOMpaeMbIi W3 TPYMIbL, COCTOSINEH W3 AMHUHOBBIX COEIUHEHHHH,

aMMHMaKa;, 1 HeoOs13aTeIbHO W/ WK

(c) mpoayKT peakuHu MeKAy KOMIIOHEHTOM B BHJE MOJHKAPOOHOBOH KUCIOTHI WM €€

AHTUAPUAOM U AJTKAHOJAMHUHOBBIM KOMIIOHEHTOM.

38. Cioco® mpou3BOACTBA MPOAYKLMH U3 MUHEPAIBHON BATHI 10 JIFOOOMY OHOMY H3 TIII.
31 nmm 37 B popMe H30ISLMMOHHON MPONYKIHMU B LENAX TEIUIOU3OJSIIUN U METAJTHUECKUX
KOHCTPYKLUH.

39. Cnocob mpou3BOACTBA MPOAYKIIMH U3 MHHEPAIBbHON BaThl MO JEOOOMY M3 mml. oT 31

1o 38 B popme cexuu TpyObl MM MaTa MITH MPOILIMBHOTO MaTa.
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Figure 4
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