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HUCIIOJIb30BAHME ITPOJIYKIIUU U3 MUHEPAJIbHOM BATEI

O0sacTb TEXHUKH, K KOTOPOii 0OTHOCUTCSI H300peTeHHe

Hacrosimee m3o0pereHne OTHOCHUTCSI K HMCIHOJBb30BAHUIO NMPOAYKLUHHM H3 MHHEPAJIbHOH
BATBI, COAEPIKAIlEHl MUHEpaJIbHbIC BOJIOKHA, CBA3aHHBIE CBSA3YIOIIUM, IPEACTABISIOIUM COOOH
pe3yJibTaT OTBEPIKAEHUsS KOMITO3MILIMU CBS3YIOIIEro, coaepxkaimei runpodoOHyro mobaBky,
COIEPIKALIYI0, TO MEHbLIEH Mepe, ONHO CHJIMKOHOBOE COEIMHEHHe Uil HHTHOUPOBAHUS
KOPPOIUPOBAaHUS TMPU BBINOJTHEHUH M3OJSIUM MeTaJUIMYecKUXx KOHCTpykuui. Hacrosiee
M300peTeHne TaK)Ke HANPAaBJICHO HA KOMITO3HMIMIO CBS3YIOLIETO JJIsi MHHEPAJIbHBIX BOJIOKOH,
COZIep KaIIyI0 TaKyro rHapodoOHY0 100aBKY, MPOAYKIHMIO U3 MUHEPAIbHON BAThI, COIEPIKALIYIO
MHUHEpaJIbHbIE BOJIOKHA, CBSI3aHHBIC CBS3YIOLINM, NPEACTABISIOIIMM COOOH  pe3ysbTaT
OTBEP)KACHUSI TAaKOW KOMITO3UIMU CBSI3YIOINEro, M CHOCO0 MPOM3BOACTBA MPOAYKLUH H3
MUHEpaJbHON BaTbl, KOTOPbII BKJIIOUAET CTAJUU BBEJIEHUS MUHEPAJIbHBIX BOJIOKOH B KOHTAKT C
TaKON KOMIO3ULIUEN CBA3YIOLLETO.

YpoBeHb TeXHUKH

Kopponuposanue npeacrapisier cOO0H yXyALIEHNE METAJUIA B PE3YJIbTATE MPOXOXKACHUS
XMMHMYECKOW pPEaKkLMH MEeXAYy HUM U OKpyxarwowen cpenod. KopponuposaHue BKIIIOYAET
npeBpaleHne MeTaia B 0osee XUMUYECKH CTAOMIBbHYIO (OPMY, TaKyIO Kak OKCHJ, TUAPOKCHI
WK CyIbQU.

KoppoaupoBanue crtaau uMeeT MeCTO B IPHUCYTCTBUM BOAbBI M  KHCJIOPOAA.
KoppoaupoBaHue CTajbHBIX JeTajiedl MNpeAcTaBiseT COOO0H BaXKHEHIIYI0 SKOHOMHYECKYIO
npodJieMy, KOTopasi CIUIOMIb U PsiioM (POPMHPYET BaXKHEHIIYIO YacTh CTOMMOCTH TEXHUYECKOTO
00CTy’KMBaHUSI K BOCCTAHOBJICHHS JJISl CTAJIbHBIX KOHCTPYKLIUH.

OnHoOll OuYeHb KOHKPETHOW mpoOJeMoll sBisieTCss mpobieMa KOPPOOUPOBAHUS TIOX
usoysituent (KITH), koTopoe oka3biBaeT BO3NEWCTBUE HA CTAJIbHBIE JAETANN, KOTOPbIE SIBJISIFOTCS
TEIJIOU30JUPOBAHHBIMU  TPU  WCIIOJNIB30BAHUM  H30NUpylolero Martepuana. (CrajbHble
KOHCTPYKLMHU 3a4acTyl0 SIBJISTEOTCSI W3OJUPOBAHHBIMH B LEJAX H30EeraHusi BO3HUKHOBEHUS
TEIJIOBBIX MOTepb. Takas TEMJIOU30JSILUS MOXKET OKas3aTbCsl JKeNaTelbHOW JUJIsl CTaJlbHbIX
KOHCTPYKLHUH, KOTOPBIE SIBISOTCS OoJiee TeIUIbIMU M OoJiee XOJOAHBIMU B COMIOCTABIIEHUH C
ux okpyzxarwoiwen cpenon. Koppoauposanue KIIM umeer mecto, B 4aCTHOCTH, MOA U3OJALUEN
JUIsl CTaJIbHBIX KOHCTPYKLUM, KOTOPbIE MPETEepPNeBa0T LUKINUYECKHEe U3MEHEHUs] TeMIIepaTyphl,
nonoOHBIX, HATIPUMEP, TPyOOompoBoIaM B HepTerazoBoil OTPaCIN MPOMBILILIEHHOCTH.

ITockonbky KOppOAMpPOBAaHHE CTAJU MUMEET MECTO B NMPHUCYTCTBUU BOIABI M KHUCIOPOZA,

MIPUCYTCTBHE BOJBI, HAXOASAIIEHCS B KOHTAKTE CO CTAJbHOU KOHCTPYKLUMEH MpeAcTaBisieT coO0k



BAXHEHINHA  (akTop, BHOCALIMA CBOH BKJag B  KoppoxupoBaHue. ITOCKONBKY
TEIUIOM30JSIIMOHHBIE MAaTEPHAJIbl, OKPY’KAIOIINE CTAJbHbIE KOHCTPYKIMU B LEJSIX HU30€raHus
BO3HUKHOBEHUS TEIUIOBBIX MOTEPb, UMEIOT TEHACHLHUIO K YAEPKMBAHHUIO BOIbI B KOHTAKTE CO
CTaJIbHON KOHCTPYKLMEHN Ha NMPOTSHKEHUH OoJiee POIOJIKUTEIBHOTO BPEMEHH B CONOCTABJICHUH
C COOTBETCTBYIOIIUM BPEMEHEM, Ha MPOTSIKEHUH KOTOPOTO KOHTAKT Obl JUTHIICS TIPH OTCYTCTBHU
OKPYJKarOILEro M30JUPYIOLIEro MaTepuasa, TaKue H30JUPYIOIIME MaTephasibl MOI'YT BHOCHUTH
CBOI BKJag B yBeJIW4eHHoe KoppoxupoBanue. Cramm B obmeM ciydae  sIBISIFOTCS
noaBep:keHHbIMH Koppoauposanuto KIIM B Temneparypuom auamasone ot 0°C mo 175°C.
Haubonee wyacTto Berpedaromuecs Tunbl Kopponuposanust KIIM mpencraBnsitor  coboii
CIUIOLIHOE M TOYEYHOE KOPPOAUPOBAHHUE YIJIEPOAUCTON CTANIH, KOTOPOE MOXKET UMETb MECTO
IPU BXOXKAEHUM BIIAXXKHONW H30JIALIUU B KOHTAKT C YIJIEPOJUCTON CTallbl0, U KOPPO3HOHHOE
pacTpeckuBaHue ToOx Bo3aelicTBueM BHeurHero Hanpsbkenus (KPBH)  aycrenuTtHO#H
HEprKaBEIOLIeH CTaiu, KOTOPOE MPENCTaBIsAeT COOOI ONMH KOHKPETHBIA THI KOPPOAUPOBAHHSL, B
OCHOBHOM OOYCJIOBJICHHBIH BO3AEHCTBHEM PACTBOPHUMOIO B BOJE XJIOPUAA M3 OXKAEBOH BOIBI
WIN CUTyalMed NMpH HEYIOBJIETBOPEHUH M30JLMEN HauiekamuM TpeboBaHUsM. [TocKoIbKy
KOPPOAMPOBAHHAS TOBEPXHOCTh INIABHBIM 00Pa30M CKPBIBAETCS] M3OJSILMOHHON CUCTEMOM U He
Oyner HaOMIOAATHCS BIUIOTH A0 YIAAJICHUS H3OJSALUHM A OCMOTpPAa WIM BIUIOTh A0 MOMEHTa
paspyllieHHs] MeTajula, KOTOpO€ MNPUBOAUT K BO3HUKHOBEHHIO ABAPUIHBIX CHUTYyaluil, O4YeHb
Ba)KHOM siBIsieTcs 6opbOa ¢ koppoauposanrem KITH o Bo3MOKHOCTH B HAUOOJIbLIEH CTETIEHH.

B nensx uzberanus BosHuUKHOBeHUs: koppoauposanus KIIM uzonupoBaHHBIE CTalbHBIE
KOHCTPYKLMH 3a4aCTyI TOKPBIBAIOT JOMOJHUTENBHONH OONMIOBKOH, KOTOpas MJOJIKHA
NpefoTBpallaTh NOCTyIieHne BoAbl. OHAKO, KaK 3TO MOKA3blBAET NMPAKTUYECKUN ONBIT, BOAA
3a4aCTyK0 TOCTYIMAeT Yepe3 M3bsSH WIM TOBPEXKIEHHs B OOJMIOBBIBAIOINEH CHCTEME WU
BCJIEICTBUE TPUCYTCTBUSI BIAXXHOTO BO3AyXa B KOHCTPYKLUMSIX, KOTOpPbIE IPETEPIIEBAIOT
LUKJINYECKHe U3MEHEeHUsl TeMIlepaTypbl. Bona Takske MOKET BCTyNaTh B KOHTAKT CO CTAJIbHOM
KOHCTPYKLHUEH HU3HYTPH OT HErepMETHYHBIX (PUTHHIOB WJIM CHAPY>XH OT COOBITHUH, MOJOOHBIX
HABOJHEHUSIM.

B nensx usberanus BOSHUKHOBeHHs! koppomuposanusi KIIM cranbHbIe KOHCTPYKIHH,
nopo0Hble TPyOONpoBOAaM B HETEra30BOH OTPACIH MPOMBIIIIEHHOCTH, 3a4aCTYIO 3alIUINAI0T
OT KOPPOZIUPOBAHUsI B pe3yJIbTaTe HAHECEHUsI HA CTAJIbHbIE JIeTaIH MOKPBITUS B BU/E 3AIUTHOTO
CJIOsI, HATIPUMEP, NPHU HCIIONB30BAHUM APYTHUX METAJUIOB, MOAOOHBIX IIMHKY WM QTFOMUHHIO.
OpnHako, Takue CJIOU MOKPBITUN HUKOT/IA HE SIBJIAIOTCS MOJHOCTBIO 3AIUTHBIM CJIOEM, U 1aHHBIE
3alIUTHbIE MeEPbl MOIYT OBbITh YPE3BbMANHHO BBICOKO3ATPATHBIMM W MOTYT OKa3aThCs
SKOHOMHUYECKU HETIPHEMIIEMBIMH 11 OOIIUPHBIX TPYOOIPOBOAHBIX CUCTEM.

Hpe;w:[e HUMEJIIN MECTO MOINBITKHU HCIIOJIb30BAHUSA NPOAYKIHNH H3 MHHepaﬂbHOﬁ BaTbl B
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KaueCTBE€ W3OJSILIUU JUIsi METANIMYECKUX KOHCTPYKLMM M BCE €lle NPEAOXPAHEHUs UX OT
koppomupoBanusi KITM. HaubGonee Imupoko pacnpOCTpaHEHHBIH CIOCO0 YMEHBIIEHHS
xkoppoauposanuss KIIM 3akirodaercs B HCHONB30BAHUM INPOAYKLMH W3 MHUHEPAJIBHON BaThl,
NOJTy4€HHON M3 CBSI3YIOIIEr0 MUHEPAJbHOM BaThl, K KOTOPOMY OOABIISIIM MUHEPAJIBHOE MAcCJIO.
B pesyabrate nobaBieHNss MUHEPAJIbHOTO Macjia MOTYT OBITh YIOBJIETBOPEHbI TPEOOBAHHS IO
BOJIOOTAJIKUBAHUIO B COOTBETCTBUH ¢ NOKyMeHTOM EN13472. Onnako, aAnst JaHHOMN NMPOAYKLUUU
W3 MHUHEpaJbHOW BaTbl mnonasjeHue koppoaupoBanuss KIIM Bce eme  sBisiercs
HEYJIOBJIETBOPUTENIbHBIM, TOCKOJBKY TOTJIOLEHUE BOABI SIBJSIETCS BCE €Ll YPEe3MEpPHO
BBICOKMM. B nononHenue k 3ToMy, JaHHOW NPOAYKLMN U3 MUHEPATIbHOMN BaThl, UCIIOJIb3YEMOH B
KauyeCTBE  M3OJSIUOHHBIX  MAaTEpPHANOB, K  COKAJEHUIO, CBOMCTBEHEH  HENOCTAaTOK,
3aKJIFOYAIOIUICS B OBICTPOM YBEIMYEHUH TUTPOCKONMMYHOCTH 10 HETIPHEMJIEMbIX YPOBHEH MpH
BO3JICHCTBHUH MOBBIIIEHHBIX TEMIIEPATYP. ITO, B YACTHOCTH, PEACTABIsIET CO00M mpobdieMy npu
UCTIOJIb30BAaHUH TAaKUX M3OJSIIMOHHBIX MATEPHAJOB [JIsI W30JIMPOBAHHS TPyOONPOBONOB B
He(TerasoBoil OTpaciu MPOMBILILIEHHOCTH, TOCKOJBKY B JaHHBIX TpyOompoBopax padouue
TeMrepatypbl 3adacTyro mnpesbimaroT 150°C. B maHHBIX  YCIOBHSIX  XapakTEPUCTHKU
BOJOOTAJIKMBAHUS Y TAHHBIX U30JIILUOHHBIX MATEPUAJIOB ObICTPO YTPAYHBAIOTCS.

IIpobnemel, cBsizaHHBlE € KOppoaupoanueM KIIM, moryt oxas3arbcs HaCTOJIBKO
Cepbe3HbIMH, YTO HEKOTOPble KOMIIAHWH  MPENNOYUTAOT HM30erarb  HCIIOJIb30BAHUS
TEIUIOM30JSIUK  TPYOOIIPOBOOB Jake€ HECMOTPSl HAa TO, YTO 3TO MPHUBOAUT K IPOBEAECHUIO
orepaLuy, Ype3BbluaiiHo Hea(P(PEKTUBHON B SHEPTETHUECKOM OTHOIIEHHH.

CymHocTb n300peTeHus

B coorBercTBMM C 3THUM, OAHA LENb HACTOSIIEr0 H300pETeHUs 3aKII0YaeTcsi B
NPEIJIOKEHUN M30JALMM  JJIs1 METAJIMYECKON KOHCTPYKLMH, KOTOpasl [AelaeT BO3MOXXHOU
5(p(PEKTUBHYIO TEIUIOM3OJSIIMI0O TAKOH KOHCTPYKLMH W B TO JK€ CaMOe BpeMsl CBOIUT K
MHHHMYMY CTOHMMOCTb TEXHHYECKOro OOCIYXKMBAHUS W ONTHMH3HPYET JOJTOBEYHOCTH
KOHCTPYKLIUH.

B uacTHOCTH, OfHAa LETh HACTOALIETO HM300pPETEHMS 3aKIHYalach B MPEIJIOKECHUU
M3OJSIMM  JIJTsI METaJUTMUECKON KOHCTPYKIUH, KOTOpasl JAeNaeT BO3MOXKHOW 3((EeKTHBHYIO
TEIUION30JSILMI0 TAKOW KOHCTPYKIMM MW B TO K€ CaMO€ BpeMs CBOAUT K MHUHUMyMY
KOPPOAUPOBAHUE METAIIINYECKON KOHCTPYKIUH.

OnHa mONOJHUTENbHAS LeNIb HACTOSINEro M300pEeTEeHUs 3aKJII0Yaiach B MPEIJIOKEHUH
KOMITO3ULIUM  CBSI3YKOILIEro JJII MHHEPAJIbHBIX BOJIOKOH, KOTOpash [eJaeT BO3MOXKHBIM
MPOU3BOACTBO MPOAYKLMH U3 MUHEPAJIbHOM BaThl AJIs TAKUX LieJIeil.

OnHa nononHHUTENbHAS LEJIb HACTOSIIEr0 M300pPETeHUs 3aKIII0YAeTCs B IMPEJIOKEHUH

NpoAyKUuMu U3 MHHepaHbHOﬁ BarThl, HO.]'Iy‘lGHHOfI npu HUCNOJIb30BaHUU TaKoM KOMITO3HUIIUH



CBSI3YIOLLETO.

OnHa [OTOSHHTENbHASL LeNIb HACTOSIIEro M300pETeHUs 3aKJII0YaeTCs B MPEIJIOKESHUH
crioco0a U3roTOBJIEHUS TAKOH NMPOAYKLUNH U3 MUHEPAJIbHOMN BaThI.

B cooTBeTcTBUM C MEPBBIM AaCIEKTOM HACTOSILNEro W300peTeHusl Mpeaiaraercs
UCIIONIb30BaHUE MPOAYKIIMM W3 MHHEpPAJbHOW BaThl, COMAEp)Kalleldl MHHEpaJbHbIE BOJIOKHA,
CBSI3aHHbIE TP  HCIIOJB30BAHHM  CBSI3YIOIIErO, MPEACTABISIOIEro COOOH  pe3ysbTar
OTBEP KIEeHUs] KOMITO3ULIUU CBS3YIOIIEro, comepskameil ruapododHyo m00aBKy, COmep KAy,
110 MEHbILEH Mepe, OHO CHIIMKOHOBOE COENMHEHUE, TAKOe KaK CHJIMKOHOBAsl CMOJIa, TaKasi Kak
PeaKLHOHHO-CITOCOOHAsT CUIIMKOHOBAs CMOJIA, Takas Kak PeaKIMOHHO-CTIOCOOHAsT CHIIMKOHOBAsI
cMona, BbiOMpaemass M3  TPYMIbL,  COCTOSLIEH M3  MOJHAIKHIITOKCHCHUIIOKCAHA,
MOJUMETHI TOKCUCHUIIOKCAHA, o eHII3TOKCUCUIIOKCAHA, non(peHUICHIOKCAHa,
noMu(eHIIMETUICHIOKCAHA, [l HMHIUOMPOBaHMS KOPPOAMPOBAHHS TPH  BBIOJHEHHH
U30JSILIMK METAJUTHYECKUX KOHCTPY KLU

B cooTBeTCTBMM CO BTOpPHIM AaCMEKTOM HACTOSLIErO H300pETeHHs MpeaiaraeTcs
KOMITO3HMLIMSI  CBS3YIOIEr0 Uil  MHHEpPAJbHBIX  BOJIOKOH, COZepsKaiiass CMOJy  Ha
¢beHonopopMaTbISTHIHON OCHOBE W/WJIM YTJIEBOIACONEPIKALIUN KOMIIOHEHT W TUAPO(POOHYIO
nobaBky, comepskamyro (i) MO MEHbIIeH Mepe, OOHO CHJIIMKOHOBOE COENMHEHHE, TaKoe Kak
CIWJIMKOHOBAasi CMOJIa, Takash KaK PEaKIMOHHO-CIIOCOOHAs CHJIMKOHOBAsi CMOJAa, Takas Kak
PEaKLMOHHO-CIIOCOOHAsi CHJIMKOHOBAasi CMOJA, BbIOMpaeMass W3 TPYMIbL, COCTOSLICH U3
NOJHUATKUISTOKCUCHIIOKCAHA,  MOJMMETHISTOKCUCHIIOKCAHA,  MOJU(EHUIITOKCHCUIIOKCAHA,
nou(peHUICUIOKCaHa, MONU(PEHUIMETHICHIIOKCaHa, (11) o MeHbIIeH Mepe, OUH OTBEPIUTEIb,
TaKOW KaK CHJIaH, TAKOH KaK aJKWITPUITOKCHUCUIIAH, TAKOH KaK OKTHITPUITOKCHCHIIAH, (iil) 1o
MEHbIIIEN Mepe, OIUH SMYJIbraTop.

B CoOTBETCTBHM € TPEeTbUM aCMEKTOM HACTOSIIEr0 H300peTeHUsT MpeiaraeTcs
NPOAYKLHUS M3 MHUHEPAJbHOH BaThl, COIEpKallas MHHEpPAJbHbIE BOJIOKHA, CBSI3aHHBIE IPH
UCIIOJIb30BAHUH CBSI3YIOIIETO, MPEACTABISIOIEro cO00i pe3yIbTaT OTBEPIKACHUS] KOMIO3ULIHH
CBSBYIOLIEro,  couepskameidt cmoiay Ha  (eHonodopMaabIeruaAHOW  OCHOBE  W/WJIH
YTJIEBOACOAEP KAIUN KOMIIOHEHT, THAPO(oOHYI0 100aBKy, comepskamyto (1) Mo MeHbIIeH Mepe,
OIHO CHJIMKOHOBOE COEIMHEHHE, TaKOe KaK CHJIMKOHOBAas CMOJIA, TaKas KaK pPeaKkLHOHHO-
CHOCOOHAsi CUJIMKOHOBAsi CMOJa, Takash KaK pPEaKLHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJa,
BbIOMpaeMasi u3 TPYIIIIbIL, cocTosieit u3 MOJTIMAJTKAII TOKCUCUIIOKCAHA,
HOJUMETHI TOKCUCHIIOKCAHA, o eHHI3TOKCUCHIIOKCAHA, NoNN(pEHUICUIIOKCAHA,
noJau(eHNIMETWICHIOKCaHa, (11) MO MeHbIIeH Mepe, OAMH OTBEPAMTENb, TAKOH KaK CHIIaH,
TaKOW KakK aJKWITPUITOKCHCUJIAH, TAKOM KaK OKTHJITPHATOKCHUCHIIAH, (111) IO MEHbIIEeH Mepe,

OJIUH 3MYJIbraTop.
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B cooTBeTCTBHU C YETBEPTHIM ACIEKTOM HACTOSIIETO N300PETEHUs MPENJIaraeTcs Crocoo
NPOM3BOACTBA TMPOAYKIMHU W3 MHHEPAJbHOW BaThl, KOTOPBIH BKJIIOYAET CTAJAUU BBEIEHHS
MHUHEPAJIbHBIX BOJIOKOH B KOHTAKT C KOMIIO3UIMEH CBSI3YIOINEro, COAepiKalleid CMOoly Ha
beHonopopmManbAETUIHON OCHOBE W/WUJM YTJIEBOACOAEPKAIIMNA KOMIIOHEHT U TrunpodoOHyIo
nobaBky, comepkainyroo (1) MO MeHbIIEH Mepe, OIHO CHIMKOHOBOE COEIMHEHHE, TaKoe Kak
CWJIMKOHOBAsi CMOJIa, Takas KaK PEeaKIHOHHO-CIIOCOOHAsl CHJIMKOHOBAs CMOJA, Takas Kak
PEaKIOHHO-CIIOCOOHAsl CHJIMKOHOBAast CMOJIa, BbIOMpaeMas W3 TpYIIBL, COCTOSINEH U3
NOJTMATKWIATOKCUCUIIOKCAHA,  MOJMMETHIITOKCUCHIIOKCAHA,  MOJU(EHIIITOKCUCHIIOKCAHA,
nou(eHUIICUIIOKCaHa, MOTU(PEHUIIMETHICUIIOKCAHA, (11) IO MeHbIIEH Mepe, OIUH OTBEPIUTEIb,
TaKOM KaK CHJIAH, TAKOW KaK aJKWITPUITOKCUCHIIAH, TAKOW KaK OKTHJITPUITOKCUCHIAH, (1i1) 1O
MEHBLIEH Mepe, OIMH 3MYJIbraTop.

Kak 3T0 kK CBOEMY YIOWBJIEHHIO YCTAaHOBMJIM H300pETaTEeNM HACTOSILIETO H300pETeHHS,
O4YeHb KOHKpeTHasi ruzipodoOHas nobaBka MOKET MPUIABAThH CBA3YIOLIEMY MHHEPAJIbHON BAThI
CBOHCTBA, KOTOPBIE IENAIOT BO3MOXXHBIMHU HCIIONB30BAHUE MPOAYKIMH M3 MHHEPAJbHON BaThl,
MOJTy4€HHOW U3 MUHEPAJbHBIX BOJIOKOH, CBSI3aHHBIX MPH UCIIOJIB30BAHNUHN TAKOTO CBSI3YIOILNETO, B
Ka4eCTBE M3OJILUU ISl METAJUIMYECKOH KOHCTPYKLHMHM U B TO )K€ CaMmoe BpeMsi n3deraHue
BO3HHKHOBEHHsI MPOOJIEM, OTHOCSINUXCSA K KOPPOAMPOBAHUIO TOJ HM3OJSIIHUEH M CBS3aHHBIX C
WU3BECTHOU MPEXAe U30JIALMOHHON NPOAYKLIHEH.

Onucanue NpeANnOYTHTEIbHBIX BADHAHTOB OCYLIECTBJICHHS

Hacrosimmee n3oOpereHne HanmpaBieHO HAa MCIOJb30BAHUE NMPOAYKLHUHM M3 MUHEPAJIbHON
BaThl, CONEp’Kalllell MHUHEpajbHblE BOJOKHA, CBA3aHHBIE NPU HCIOJB30BAHUU CBS3YIOILETO,
NPENCTABILSIIOMEr0 COOOH pPe3yJIbTaT OTBEPXKASHMS KOMIIO3HLMHU CBS3YIOIIEro, Coneprkainei
ruapodoOHY0 100aBKY, COIepIKallylo, MO MEHBIIeH Mepe, ONHO CHUJIMKOHOBOE COEIUHEHHE,
TaKOE KaK CHJIMKOHOBAsl CMOJIA, TaKasi KaK PEaKIMOHHO-CIIOCOOHAs CHIIMKOHOBAsI CMOJIa, TaKasi
KaK PEeaKLHOHHO-CIIOCOOHAsI CHJIMKOHOBAsi CMOJIa, BbIOMpaeMasi U3 TPYIIIbL, COCTOSINEH W3
NOJTHAJKWIATOKCUCHIIOKCAHA,  TOJMMETHIIITOKCUCHIIOKCAHA,  MOJM(EHIIITOKCUCHIIOKCAHA,
non(eHUICUIIOKCaHa, MOTU(PEHUIMETHICUIIOKCAHA, 111 MHTHOMPOBAHUST KOPPOIUPOBAHUS MPH
BBITTOJTHEHUH U30JISILIUH METAJUTMYECKIX KOHCTPY KLU

I'mapo¢obHas nodaska

Kak 3T0 kK CBOEMY YIOUBJIEHHIO YCTAaHOBMJIM H300pETaTEeN HACTOSILIETO H300pETeHHS,
IPU HUCTOJBb30BAHUU OYEHb KOHKPETHOH TruapodoOHOIl noOaBKH, ONMHCAHHOW B HACTOALIEM
IOKYMEHTE, MOKET ObITh H30€rHyTO BO3HHKHOBEHHE OTHOCSINUXCS K KOPPOXMPOBAHHIO
npoOjeM B BHUAE KOppoaupoBaHus nox msomsauueidl. Kak 3to mpeanomararor m3oOperarenu
HACTOSIIEr0 M300peTeHus 0e3 >KeNaHusl CBS3bIBATh Ce0sl KaKOM-THMOO KOHKPETHOM TeopHeH,

OTHOCSIIIHUECS K KOPPOIHUPOBAHUIO MPOOJNEMBI, CBS3aHHBIE C TPEXIe H3BECTHBIM
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UCTIOJIb30BAaHUEM H3OJISILHOHHBIX 3JIEMEHTOB Ul METAJUINYECKUX KOHCTPYKIMMH, CBS3aHbI C TaK
Ha3bIBaeMbIM 3((EKTOM KamWUIIPHOIO BCACBIBAHMS Y TAKOM HW3OJSLMOHHON INPOAYKIWH.
Hanuplii 3QQexT KamwuUIIpHOTO BCACBIBAHUSA Y W3OJLUOHHOW MPOAYKLUUH CTUMYJIHPYET
yAEp)KUBAaHUE BJAry, Ccpasy IIocle ee TMOCTYIUIEHHs B CUCTEMYy, Ha HPOTHKEHUU
NPONOJDKUTEIBHOTO TEepHuoja BPEMEHH HAa IOBEPXHOCTU METAJJIMYECKOM KOHCTpyKuuu. B
COOTBETCTBUH C 3THM, TaKue H3OJILUOHHBbIE MaTepHalbl MPOJJIEBAIOT BPEMsl, Ha NMPOTSKEHUU
KOTOPOTO MOBEPXHOCTh METAJIMUECKON KOHCTPYKLUHU YIASPXKUBAETCS B KOHTAKTEe C BOJAOH, YTO
BHOCUT CBOH BKJIQA B YBEJIHYEHHYI) CKOPOCTb KOPPOAMPOBAHHS, B YACTHOCTH, TPHU
MOBBIIIEHHBIX TEMITEPATYypPax.

Kakx »3T0 mnpemmonarairoT wu300peTaTeN HACTOSINETO UW300peTeHusi 0e3 JKeNaHus
CBsI3bIBaTh Ce0s KakoW-IMOO KOHKPETHOW TeopHel, WCIONb30BAaHHE OUYeHb KOHKPETHOM
ruapodobHOlt  noOaBKM, OMUCAHHOH B HACTOALIEM JOKYMEHTE, JAENaeT BO3MOXKHBIM
YKOPOUYEHHOE BPEMsI BBICBIXaHHS, YTO A€JIaeT BO3MOXKHBIM HHIHOUPOBaHIE KOPPOAHPOBAHUSI.

Kak 3T0 B Hacrosimee BpeMsl K YAHMBICHHIO ObUIO YCTAHOBJIEHO, NMPU HCIOJIB30BAHUU
NPONYKIMH M3 MUHEPAJIbHOHN BaThI, MMOJYUYEHHON U3 CBSI3YIOINETO, COoAepsKamero ruipododHyro
n00aBKy, OMMMCAHHYIO B HACTOALIEM JOKYMEHTE, MOKHO TOOUTHCS AOCTHKEHUS MPEBOCXOMAHBIX
XapaKTEepPUCTHK  M3OJSIIMM  TPU  OAHOBPEMEHHOM  3(¢dexTuBHOM  HMHrHOMpPOBaHWUU
KOPPOAUPOBAHUS IO/ U3OJIALIUEH.

B omHOM BapuaHTe  OCYIIECTBJICHUS  KOMIIO3UIMA  CBSI3YIOINETO  COAEPIKUT
dbeHonopopmManbaETHIHYIO CMOJY W/WUJIH YTJIEBOICOAEP AN KOMIIOHEHT.

B onnoMm BapuaHTe ocyiecTBieHHs ruapodoOHas no0aBKa CONEPIKUT, MO MEHbIIEH
Mepe, OIUH OTBEPAUTENb, TAKOW KaK CHJIAH, TAKOH KaK OKTHJITPUITOKCUCUIIAH.

B omgHOM BapuaHTe ocylnecTBieHHs TUAPOopoOHAs n00aBKa COHEPIKUT, MO MEHBIIEH
Mepe, OIUH SMYJIbraTop.

B onHOM BapmaHTe OCYLIECTBICHHS MPOAYKIMIO M3 MHUHEPAJIbHOW BaThl HCIOJB3YIOT B
KAQ4eCTBE M3OJSILUH ISl METAJUTMYECKOW KOHCTPYKIHMH, NMPU 3TOM YIIOMSIHYyTast KOHCTPYKIIHS
xapaktepusyercs: padodeil TemmepaTypoil B nuamnaszoHe mexnay 0-650°C, TakoM Kak AHWamna3oH
Mexay 25-500°C, takoil kak nuamaszoH Mexnay 70-300°C, takol kak auama3oH mexay 300-
650°C.

B onHOM BapuaHTEe OCYLIECTBIIEHHS HACTOsIIee H300peTeHne HaIpaBlIeHO Ha
UCTIONIb30BaHNE TNPOAYKUHMU W3 MHHEPAJIbHON BaThl, COAEpIKaIleld MHHEpaJbHbIE BOJIOKHA,
CBSI3aHHBbIE TPH  HCIOJB30BAHWU  CBSI3YIOLIETrO, MPEACTABISAIOIIET0 COOOW  pe3ysbTaT
OTBEPKNIEHUSI KOMITO3UIUU CBSI3YIOLIEro, coaepskaiieil ruapododHyo n1o0aBKy, ComepsKayko,
IO MEHbLIEH Mepe, OHO CHIIMKOHOBOE COEAMHEHHE, TAKOe KaK CUJIMKOHOBAsi CMOJIA, TaKkas Kak

peaKHI/IOHHO-CHOCO6Ha$[ CHJIMKOHOBAs CMOJIa, TaKad KakK peaKLII/IOHHO-CHOCO6HaH CHJIMKOHOBAas
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CMOJla,  BbIOMpaemasi W3  TPYIIbL,  COCTOSAMEH W3  MOJUAJKIIITOKCHCHIIOKCAHA,
MOJIMMETHIII TOKCHCHIIOKCAHA, noJU(PEHUIITOKCUCUIIOKCAHA, noJau(EeHNICUIIOKCaHa,
noju(peHWIMETWICIIOKCAaHa, IO MEHbIIEH Mepe, OAWH OTBEPAHWTENb, TaKOH Kak
OKTHJITPUSTOKCUCWIAH, IO MEHbIIEH Mepe, ONMH OJMYyJbratop, M TIJe HCIOJIb30BaAHUE
OCYIIECTBJISIETCS] B KaueCTBE W3OJSLUU JJIs1 METaJUIMYeCKOW KOHCTPYKLHUH, IPH OSTOM
yIOMSIHyTasi KOHCTPYKLHUSI XapakTepusyercss padoueil Temmepatypoii B auana3oHe mexnay O-
650°C, TakoM kak nuama3oH mexay 25-500°C, takoit kak nuama3oH mexay 70-300°C, takoit
Kak auamna3oH mexay 300-650°C.

B omHoM BapuaHTe ocyiecTBieHus: ruapododHast nodaBka comepskut (i) B KOJMYECTBE B
nuana3oHe oT 20 1o 90 MacCOBBIX MPOLEHTOB, B YaCTHOCTH, OT 30 10 60 MacCOBBIX MPOLICHTOB,
NpU pacueTe Ha Maccy ruapodoOHOI 100aBKH.

B onHom BapuanTe ocymiectBieHust ruapodoOHas nodaBka comepxkutr (1) B BHUIE
MOJMMETHII TOKCHCHIIOKCAHA.

B onHOM BapuaHTe ocymecTsiaeHus ruapodoOHas nodaBka comepkuT (ii) B KOJUYECTBE
B nuanaszoHe ot 0,5 10 10 MacCcoBBIX MPOLIEHTOB, B YaCTHOCTH, OT | 70 5 MacCOBBIX IMPOLIEHTOB,
NPU pacueTe Ha COBOKYITHYIO Maccy ruapodoOHoi 1o0aBKH.

B omHoMm BapmanTe ocymectBieHusi runpodoOHas mobaBka coxmepxkutr (i1) B BHAE
OKTWJITPUITOKCHUCHIIAHA.

B onHOM anbTepHATHBHOM BapUaHTE OCYLIECTBJICHHS] KOMIIOHEHT B BHIE CHJIMKOHOBOIO
coenrHeHus1 (1) Takke UCTONHSET (PYHKIMIO OTBEPAUTEIHHOrO KoMroHeHTa (ii) ruapodobHoi
nobaBku. B COOTBETCTBHHM € 3THUM, B JaHHOM AaJIbTEPHATHBHOM BapHaHTE OCYIIECTBJICHHUS
ruapopoOHast 1obaBKa COAEPIKUT, IO MEHbLIEH Mepe, OTHO CHJIMKOHOBOE COEIMHEHHUE, TaKOe
KaK CHJIMKOHOBAs CMOJia, Takash KaK PeaKIMOHHO-CIIOCOOHAs CHIIMKOHOBAs CMOJIa, Takas Kak
PEaKIMOHHO-CIIOCOOHAsT CUJIMKOHOBAasi CMOJia, BbIOMpaeMasi W3 TPYMIbL, COCTOSIIEH U3
NOJIMAJTKMISTOKCUCUJIOKCAHa,  TOJMMETHJIATOKCUCHIIOKCaHa,  MOJM(EHIIITOKCUCHIIOKCAHA,
nosiueHUJICHIIOKCaHa, MONU(EHUIMETHIICUIIOKCAHA, U, TIO MEHBIIEH Mepe, OIUH SMYJIbraTop.

B cooTBeTcTBUU ¢ 3TUM, B OIHOM BapHUAHTE OCYIIECTBJICHUS] OTBEPIUTENH MPEICTABIISIET
coboil coequHEHME, OTJIIMYHOE OT CHJIMKOHOBOIO COENHMHEHHUs. B OXHOM ajJbTepHATUBHOM
BapHaHTe OCYINECTBJICHHUSI OTBEPIAUTENIb COACPKUTCS B CHIIMKOHOBOM COEIMHEHUH B KAa4eCTBE
OTBEPKIaeMOI CHUCTeMbL. B MaHHOM albTEpHATHBHOM BAapUAHTE OCYLIECTBJICHUS OTBEPIHUTEb
MOJKET TMPENCTaBJsITh COOOH 3JIEMEHT, KOTOPBIA peajiu3yer CBOE MACWCTBHE B pe3yJbTaTe
BHY TPUMOJIEKY JISIPHOTO OTBEPKIAEHUS CHIIMKOHOBOTO COSIMHEHUSI.

B oxgHoM BapuaHTe ocyiuecTBieHus ruapododHas nodaska conepkut (1) B KOJHMYECTBE B
nuanazoHe or 30 mo 60 MaccoBBIX MPOLEHTOB, (i1) B KOJWYecTBe B Auama3oHe or 1 mo 5

MAacCOBBIX IPOLIEHTOB, NPH pacueTe Ha COBOKYITHYIO Maccy ruznpodoOHOM n1o0aBku, mpU 3TOM
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OCTaTOK TMpencraBisieT coOoit (ill) W HeoOs3aTeNIbHO JApPYrde KOMITIOHEHTBI U CIIEIOBBIC
KOJINYECTBA STAHOJA.

B  omHom  BapumanTe  ocymecteieHuss  ruapodoOHas  gobaBKa  COTEPIKHT
MOJIUMETUIIDTOKCUCUIIOKCAH B KOJM4ecTBe B auanasoHe or 30 mo 60 mMaccoOBBIX NPOLIEHTOB,
OKTWJITPUITOKCHCUJIAH B KOJIMYECTBE B AMAIa30He OT | 10 5 MacCOBBIX NMPOLIEHTOB, IIPH pacueTe
Ha COBOKYITHYIO Maccy ruapodoOHON n00aBKH, MpH 3TOM OCTATOK MpencTaBiisieT coboit (iil) u
HeoOsI3aTeNIbHO IPYyTHe KOMIIOHEHTHI U CJIEIOBBIE KOJIMYECTBA STAHOJA.

B ogHOM BapuaHTe OCYLIECTBJIEHHS MPONYKIMH M3 MHHEPATbHOW BAThl M KOMITO3HLIMU
CBSI3YIOLIErO CONEPKUT ruapodoOHy0 no0aBKy B KomudecTBe B nuamnaszoHe ot 0,05 mo 2
MAaCCOBBIX MPOLIEHTOB, TakOM Kak auana3oH oT 0,10 no 1 MaccoBOro mporeHTa, TakOH Kak
nuanazoH ot 0,15 no 0,8 maccoBoro mponeHTra, IpU pacdeTe Ha Maccy NPOAYKLUU U3
MUHEPAJIbHOW BaThl U BOAHON KOMIO3ULIMK CBA3YIOLLETO.

B omgHOM BapuaHTe OCYILIECTBJICHUS KOMIIO3HMLIUS CBSI3YIOIIETO COAEP’KUT KOMIIOHEHT B
BUJIE YTIIEBOJCOAEPIKAIIETO CBSA3YIOIIErO, II€ KOMIIOHEHT CBSA3YIOLIETO, KPOME TOTO, CONEPIKUT
(2) KOMIOHEHT B BHJE MOJUKAPOOHOBON KUCIOTHI WK JIFOOYIO €€ COJIb M/MIM HEOPTaHHYECKYIO
KUCJIOTY WK JIEOOy10 ee conb wwin (b) KOMIIOHEHT, BBIOMpPAaeMbIil U3 TPYIIIbI, COCTOSIIEH U3
AMHMHOBBIX COEIMHEHMH, aMMHaka, U Heo0s3aTeNbHO W/WiM (C) MPONYKT PEaKLUH MEXKIY
KOMITOHEHTOM B BHJ€ MOJUKApPOOHOBOW KHMCIOTHI WM €€ aHTMIPHIOM M aJKaHOJAMHUHOBBIM
KOMITOHEHTOM.

B onHOM BapumaHTe OCYINECTBJIEHUS NPOAYKLMS M3 MHHEPaJbHON BaThbl MPEACTaBISAET
co00ii CeKIHIo TPyOBI HJIM MaT WU MPOIIUBHOMN Mar.

Komno3uuus cesizyomero

Hactosimmee wu3oOpereHue Takke HAMpPaBIEHO HA KOMIIO3HMLMIO CBSI3YIOIIErO st
MHUHEPAJbHBIX BOJIOKOH, COIEPKAIIyl: cMOJNy Ha (peHoao(GopManbIeruqHOW OCHOBE W/MJIH
YTJIEBOACOAEPKAIIMN KOMIIOHEHT;, U ruapodoOHyr0 nobaBky, comepskamyro: (1) Mo MeHbLIeH
Mepe, OHO CHJIMKOHOBOE COCIMHEHUE, TAKOE KaK CHJIMKOHOBAsi CMOJIA, TaKasl KaK PeaKIHOHHO-
criocoOHasi CUJIMKOHOBAs CMOJIA, Takas KaK PEaKLUOHHO-CIOCOOHAas CHJIMKOHOBAasi CMOJIA,
BBIOMpaeMast u3 TPYIIIIBL, COCTOSLIEH u3 NOJTHATKHII TOKCUCHIIOKCAHA,
NOJTMMETHII TOKCUCHIIOKCAHA, oS EHUISTOKCUCHIIOKCAHA, non(eHUICUIIOKCaHa,
nojinpeHIIMEeTWICHIOKCaHa, (i1) MO MeHbIIeld Mepe, ONWH OTBEPAWTENb, TAKOW KaK CHJIaH,
TAKOM KaK aJKMJITPUITOKCUCHIIAH, TAKOH KaK OKTHWJITPHITOKCHCHIAH, (iil) Mo MeHbInell Mepe,
OJIH HMYJIbTaTop.

Komno3uuusi CBS3YHOIEro, KOTopas COAEPKUT KOHKPETHYH TuapodoOHyro mobaBky,
ZieNIaeT BO3MOXKHBIM ITPOU3BOZCTBO MPOAYKLUUH W3 MUHEPAJIbHOW BaThl, KOTOpas MOXKET OBITh

UCIIOJIb30BaHA B KA4€CTBE M3OJALMMU IJIs1 METAIMYECKON KOHCTPYKLHH, AEMOHCTPUPYIOLIEH



9
OYeHb XOPOIINE XAPAKTEPUCTHKH H3OJLMH, W B TO XK€ CAMOE BpEMs JEaeT BO3MOXKHBIM
MHTHOMPOBAaHUE KOPPOIUPOBAHUS MO U3OJSILHEH.

B omHoM BapuaHnTe ocyinectsieHust ruapododHas nodaska conepkur (1) B KOJHMYECTBE B
nuanaszose ot 20 1o 90 MaccoBBIX MPOLIEHTOB, B YaCTHOCTH, OT 30 10 60 MacCOBBIX MPOLIEHTOB,
npu pacyere Ha Maccy ruapodobHoit qoGaBKu.

B omHOM BapmaHTe ocyinecTBieHus ruapodoOHas nobaBka comepxkut (i) B BHIE
MOJTMMETUIIP TOKCUCHIIOKCAHA.

B onHoM BapuaHTe ocyiecTBiaeHus ruapodoOHas nodaska comep:kuT (ii) B KOJUYECTBE
B nauamnas3oHe ot 0,5 1o 10 MacCOBBIX MPOLIEHTOB, B YHACTHOCTH, OT 1 7O 5 MaCCOBBIX MPOLIEHTOB,
IIPU pacyueTe Ha COBOKYIHYIO Maccy runpodoOHoi nobaBKkH.

B omHoMm BapmanTe ocymiectBieHusi runpodoOHas nobaBka comepkut (ii) B BHUIE
OKTHJITPUITOKCUCHIIAHA.

B onHOM anbTepHATHMBHOM BapHaHTE OCYINECTBJICHUS] KOMIIOHEHT B BHIE CUIIMKOHOBOTO
coenrHeHus (1) Takke UCTONHSAET (PYHKIMIO OTBEPAUTEIBHOrO KoMmoHeHTa (i1) rugpodobHOi
nobaBku. B COOTBETCTBUHM € 3THUM, B JAHHOM AQJIbTEPHATMBHOM BapHAHTE OCYIIECTBICHHUS
rugpodoOHast 1ob6aBKa COAEPIKHUT, IO MEHbIIEH Mepe, OAHO CHIIMKOHOBOE COEOMHEHHUE, TaKoe
KaK CHJIMKOHOBAasi CMOJIA, TaKas KaK PEaKIMOHHO-CIOCOOHAsl CHJIMKOHOBAsl CMOJIA, TaKas Kak
PEaKIMOHHO-CIIOCOOHAs CHJIMKOHOBAasi CMOJIa, BblOMpaeMass M3 TPYMIbL COCTOALIEH U3
NOJIMAJKMISTOKCUCUIIOKCaHa,  TMOJMMETHIIATOKCUCHIIOKCAHa,  MOJNN(EHMIITOKCUCHIIOKCAHA,
noJau(EeHUICUIIOKCaHA, MOJU(PEHUIMETUICUIOKCAHA, 1, TT0 MEHbIIIeH Mepe, OIUH SMYJIbraTop.

B cootBercTBHM C 3THUM, B OTHOM BapUaHTE OCYIIECTBJICHUS OTBEPAUTENb IPEACTABIAET
co0Ol coenuHeHHe, OTJIMYHOE OT CHJIMKOHOBOIO COEIUHEHUs. B OJHOM anbTepHATHMBHOM
BapHUAHTE OCYIIECTBIIEHHUSI OTBEPAUTENIb CONEPIKUTCS B CUIMKOHOBOM COEIMHEHHU B KAa4eCTBE
OTBEPKAaeMOI CHCTeMBbl. B TaHHOM albTEpHATUBHOM BapHUaHTE OCYIIECTBIICHHs OTBEPIUTEIb
MOJKET TMPEACTaBIsATh COOOW 3JIEMEHT, KOTOPBbIH pealn3yer CBOe MAeWCTBHE B pe3yJibTaTe
BHYTPHMOJIEKYJIIPHOT'O OTBEPKACHHUS] CHIIMKOHOBOT'O COSAMHEHUSI.

B ogHoM BapuaHTe ocyiecTBieHus ruapododHas nodaska conepkurt (1) B KOJHMYECTBE B
nuamazoHe oT 30 mo 60 MaccoBbIX MPOLEHTOB, (i1) B KoJWYecTBE B auamasoHe oT 1 mo 5
MAacCCOBBIX MPOLIEHTOB, MPH pacueTe Ha COBOKYIHYI Maccy runpodoOHOI n1o0aBkH, MpU 3TOM
OCTaTOK mpencraBisier cobOoi (iii) u HeoOs3aTeNbHO APYTrHe KOMIIOHEHTBI U CIIEIOBBIE
KOJINYECTBA 3TAHOJA.

B omHom  BapmaHTe  ocymiecTBiieHUss  ruapodoOHas  mobaBKa  CONEPIKHT
MOJIMMETHIDTOKCUCUIIOKCAH B KOJHMYECTBE B auanaszoHe oT 30 go 60 MacCOBBIX MPOLIEHTOB,
OKTHJITPUITOKCUCHIIAH B KOJIMYECTBE B AMAra3oHe OT 1 10 5 MacCOBBIX MPOLIEHTOB, IPU pacdeTe

Ha COBOKYITHYIO Maccy ruznpodoOHO n1o0aBKH, MPU 3TOM OCTATOK MpencTaBisier coboi (iil) u
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HEeOOsI3aTeNbHO IPyTHe KOMIIOHEHTHI U CJIEIOBBIE KOJINYECTBA STAHOJA.

IIpoaykuus U3 MUHEPATbHON BATHI

MuHepasbHbIe BOJIOKHA, UCIOIb3YEMbIE JIJIs TPOU3BOACTBA MPOAYKLUH U3 MHHEPAJIbHON
BaThl, MOTYT OBITH JIIOOBIM NPENCTABUTENEM, BHIOMPAEMBIM M3 MCKYCCTBEHHBIX CTEKJIOBHIHBIX
BOJIOKOH (MCB), CTeKIsHHBIX BOJIOKOH, KEPaMHUYEeCKHX BOJIOKOH, 0a3aJIbTOBBIX BOJIOKOH,
IIJTAKOBBIX BOJIOKOH, KAMEHHBIX BOJIOKOH U pyroro. JlaHHble BOJIOKHA MOTYT IIPUCYTCTBOBATH B
BUJI€ IPONYKIMH U3 BAThl, HAIPUMEP, TOJOOHOTO MPOAYKIMH U3 KAMEHHOH BaThI.

Hactosimmee wu300peTeHue HampaBiIeHO HA MNPOAYKLUMIO W3 MHHEPAJIbHOW BaThl,
COAEPIKALIYI0 MHHEPAJIbHbIE BOJIOKHA, CBSI3aHHBIE TMPH HUCIOJNBb30BAHUHM  CBSI3YIOIIETO,
NPEICTABJISIIOIIEr0 COOOH pe3yJbTaT OTBEPIKACHHS KOMITO3MIMU CBS3YIOIIETO, COAep Kalleit
cMoily Ha (eHomoGopMaNbOeruIHOW OCHOBE W/WJIM YTJIEBONCOAEPIKAIUN KOMIIOHEHT,
ruapodobHyro 1o0aBKy, comepxkamyo: (1) IO MEHbIIeH Mepe, OIHO CUIIMKOHOBOE COSTUHEHHUE,
TaKO€ KaK CHJIMKOHOBAsl CMOJIA, TaKas KaK PEaKIMOHHO-CIIOCOOHAs CHIIMKOHOBAsI CMOJIa, TakKas
KaK PEeaKLHOHHO-CIOCOOHAsl CHJIMKOHOBAash CMOJIa, BbIOMpaeMasi M3 TPYIIIbL, COCTOSINEH H3
NOJHAJKWIITOKCUCHIIOKCAHa,  TOJIMMETHI3TOKCUCHIIOKCAHa,  MOJN(EHMIITOKCUCHIIOKCAHA,
non(eHUIICUIIOKCaHa, MOTU(PEHUIMETHICUIIOKCAHa, (11) IO MeHbIIEH Mepe, OIUH OTBEPIUTEIb,
TaKOM KaK CHJIaH, TAKOM KaK aJKWITPUITOKCUCHIIAH, TAKOW KaK OKTHJITPUITOKCUCHIAH, (111) 1O
MEHbLIEH Mepe, OMH MY JIbraTop.

B omHoMm BapuaHTe ocyiectBiieHus ruapododHas nodaska conepkurt (1) B KOJHMYECTBE B
auarnasoHe oT 20 1o 90 MacCoOBBIX MPOLEHTOB, B 4YaCTHOCTH, OT 30 10 60 MacCOBBIX IIPOLIEHTOB,
npu pacuete Ha Maccy runpodoOHol 10OaBKHY.

B omHOoM BapmanTe ocyiectBieHus ruapodoOHas nobaBka copepxkur (i) B Buae
MOJMMETUIId TOKCUCHIIOKCAHA.

B ongHoM BapuaHTe ocyiecTBiaeHus ruapododHas nodaska comep:kut (i) B KOJUYECTBE
B nuanaszone ot 0,5 10 10 MacCcoBBIX MPOLIEHTOB, B YaCTHOCTH, OT 1 10 5 MacCOBBIX MPOLIEHTOB,
NPU pacyeTe Ha COBOKYITHYIO Maccy ruapodobHol nodaBKu.

B omHom BapmanTe ocymectBieHusi runpodoOHas mobaBka comepxkut (ii) B BHUIE
OKTHJITPUITOKCUCHIIAHA.

B onHOM anbTepHATHMBHOM BapHaHTE OCYIIECTBJICHHS] KOMIIOHEHT B BHIE CUIMKOHOBOT'O
coennHeHUs (1) TakXKe MCIONHAET (PYHKIUIO OTBEPAUTEIBHOrO KoMmoHeHTa (i1) rugpodobHOi
nobaBku. B COOTBETCTBMHM C 3THUM, B JaHHOM aJIbTEPHATHUBHOM BapHaHTE OCYIIECTBICHUS
ruapodobHas nobaBka COAEPIKUT, IO MEHbILIEH Mepe, OJHO CHJIMKOHOBOE COEIMHEHHE, TaKOe
KaK CHJINKOHOBasi CMOJIa, Takas KaK pPEaKIHOHHO-CIIOCOOHAsl CHJIMKOHOBAs CMOJIA, TaKas Kak
PEaKLIMOHHO-CIIOCOOHAsl CHJIMKOHOBasi CMOJIa, BbIOMpaemasl W3 TPYIIBL, COCTOSIIEH W3

MNOJIUAJTKHUIID TOKCUCHIIOKCAaHaA, MNOJIUMETHIISTOKCHUCHUIIOKCAaHa, l'IOJ'II/I(beHI/IHSTOKCI/ICI/IHOKcaHa,
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noIu(eHUICUIIOKCaHa, TOMU(PEHNIMETHICHIOKCAHA, U, TTI0 MEHBIIEH Mepe, OIUH SMYJIbIaTop.

B cootBeTcTBHM C 3THM, B OTHOM BapUaHTE OCYLIECTBIIEHUS OTBEPAMTENb MPENCTABISAET
cOOOH CcOoeAMHEHHe, OTIMYHOE OT CHJIMKOHOBOTO CO€AMHEHHs. B OfHOM anpTepHaTHBHOM
BapUAHTE OCYLIECTBIEHUs OTBEPAUTENb COMAEP)KUTCS B CHIIMKOHOBOM COEIUHEHUH B KaueCTBE
OTBEP>KIAaeMOM cHCTeMBbl. B TaHHOM abTepHATHBHOM BapUaHTE OCYLIECTBIEHUs OTBEPIAUTENb
MOKET TPENCTaBJIATh COOOWM 3JIEMEHT, KOTOpBI peaiu3yerT CBOe ACHUCTBHE B pe3ysibTaTe
BHYTPUMOJIEKYJIIPHOTO OTBEPKIEHHUSI CUITMKOHOBOT'O COETUHEHMSI.

B ogHoM BapuaHTe ocyiecTBieHus ruapodoOHas nodaBka conepkut (1) B KOJMYECTBE B
nuanazoHe oT 30 no 60 MaccoBbIX MPOLEHTOB, (ii) B KOJWYeCTBE B auamasoHe oT 1 mo 5
MaCCOBBIX MPOLIEHTOB, MPH PacyeTe Ha COBOKYIHYI Maccy ruapodoOHON noOaBKH, TPU 3TOM
OCTAaTOK TMpencTaBisieT coOoit (ili) W HeoOs3aTeNbHO JApPYrde KOMITIOHEHTBI U CIIEIOBBIE
KOJINYECTBA STAHOJA.

B omHom  BapmanTe  ocymectBieHuss — ruapodoOHas  mobaBka  CONEPIKHT
MOJIMMETWIISTOKCUCUJIOKCAH B KOJuW4ecTBe B auanasoHe oT 30 mo 60 mMaccoBBIX NMPOLEHTOB,
OKTHJITPHUSTOKCHCHIIAH B KOJIMYECTBE B AMAIA30HE OT | 10 5 MacCOBBIX MPOLIEHTOB, NP pacueTe
Ha COBOKYITHYIO Maccy TuapodoOHON no0aBKH, MPHU 3TOM OCTATOK MpeAcTaBisieT codoi (iii) u
HeoOsI3aTeNbHO IPYyTHe KOMIIOHEHTHI U CJIEIOBBIE KOJIMYECTBA STAHOJA.

B onHOM BapuaHTe OCYIIECTBIEHMS MPOAYKLUS W3 MHUHEPAJIbHOM BaThl COAEPIKUT
runpodobHyro n100aBKy B KosndecTBe B quamna3zoHe oT 0,05 1o 2 MacCOBBIX MPOIEHTOB, TAKOM
kak auana3oH ot 0,10 1o 1 maccoBoro npouenTa, Takoi kak auanas3os ot 0,15 go 0,8 maccosBoro
NPOLIEHTA, IIPU pacyeTe Ha Maccy NMPOAYKIMH U3 MUHEPAJIbHON BaThl.

B oxgHOM BapuaHTe OCYILIECTBJIEHUS KOMIIO3MLIUS CBS3YIOIIErO COAEPKUT KOMIIOHEHT B
BUJIE YIJIEBOICONEPIKAIIETO CBSI3YIOLIET0, /1€ KOMIIO3HIUS CBSI3YIOIIET0, KPOME TOTO, COAEPIKUT
(2) KOMIIOHEHT B BHJE MOJUKAPOOHOBOW KUCIIOTHI HIIH JIFOOYIO €€ COJIb M/HITH HEOPTaHHYECKYIO
KUCJIOTY WK JIOOyr0 ee conb w/un (b) KOMIIOHEHT, BIOMpAEeMbIH W3 TPYIIbI, COCTOSIIEN U3
AMHMHOBBIX COCIUHEHHMH, aMMHakKa, W Heo0s3aTeNbHO W/WiH (C) MPONYKT PEAKLUH MEXKIY
KOMITOHEHTOM B BHJ€ IMOJUKApPOOHOBOW KHCIOTHI WM €€ aHTHAPUIOM H aJKaHOJAMHUHOBBIM
KOMITOHEHTOM.

B oxgHOM BapuaHTe OCYIIECTBJIEHHS MPOAYKIMS U3 MUHEPAIBHON BaThl UMeeTCs B (hopMe
U30JISIIHOHHON MPOAYKIMHU B LEJISIX TETUIOM30JILUN ISl METAIMYECKUX KOHCTPY KLU,

B oxgHOM BapuaHTe OCYINECTBJIEHHS MPOAYKIMS U3 MUHEPAIBHON BaThl UMeeTCs B (hopMme
CeKIMH TPYObI MJIM MaTa WM MPOIIUBHOIO MaTa.

Cexuunn TpyOBI IpencTaBislOT cOOOH mpenBapuTeabHO chopMoBaHHbIE (chOpMOBaHHBIE
Ha (pabpuke) U30JSILMOHHbBIE MAaTePUAIIbI, UCTIONb3YEMbIE JUJIsI U30JIALIUN BOKPYT TPYO.

OnuH TUNMUYHBIA BapHAHT OCYIIECTBJIEHHUS TaKOW CEKUHMH TPyObl MpencTaBisier coOoi
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CEeKLIMIO TPyOBbl, HAMOTAHHYIO Ha OIPABKY .

Cexumst TpyOBl, HaMOTaHHas Ha OINpPaBKy, NPEACTaBIsieT COOOH IpeaBapPHUTENBHO
c(OPMOBAHHYIO TMOJHOCTBIO KpPYIUNIYIO LUJIMHAPUYECKYI) H3OJSALUOHHYIO MPOAYKLHUIO IS
TpyOBI, KOTOPYIO TpPOU3BOAAT B  pe3yJbTaTe OOEpThIBAHUS CHHPAJbHBIM  00pa3oM
HEOTBEPKIEHHOrO KOBpa W3 MHUHEPAJbHOW BaThl BOKPYI ONpPaBKU it (OPMOBAHMS H
HOCNIEAYIOIEero OTBep kAeHus. LlumuHapuueckne cexkuuu TpyObl paspes3aroT B HPOAOIBHOM
HamnpaBJIeHUd U CHAOXKAOT INAPHUPAMU JJIsi TPOBENEHUs JIETKOW COOpKU ¢  OBICTPbIM
nofkimoueHneM wmoxaysiend. Cekimu TpyObl, HAMOTaHHbIE HA OMpPaBKYy, MOTYT OBITH Kak
00JIOKEHHBIMH, TaK U HE O0JIO)KEHHBIMHU AJTFOMUHHEBOH (POJTBroM.

@durypa 1 aeMOHCTpHpPYeT TO, Kak OOBIMHO NPOM3BOAUTCS Takas CEKLUs TpPyObl,
HAMOTaHHAs1 Ha OnpaBKy. B maHHOM crocobe cekiuro TpyObl HAMATHIBAIOT MCXOASI U3 TOHKOTO
MOJIOTHA 9 U3 MUHEPAIBHOM BaThl, MPEANOYTUTEIBHO KaMeHHOU BaThl. I1010THO 9 HamaTeIBalOT
BOKpYT mnepdopupoBaHHoi ompaBkd 10, Kak 3TO M3BECTHO NpPH MPOU3BOACTBE HAMOTAHHBIX
cekuuii TpyOsl. Ilocne HamaThIBaHUS OOBIMHO M3HYTPH ONPABKH U Yepe3 HAMOTAHHYIO CEKIIHIO
TpyOBI MPONYBAIOT TOPSYUI BO3AYX IS OTBEPIKIACHHS TEPMOCXBATHIBAIOIIETOCS CBSI3YIOIIETO.

OnuH anpTepHATHUBHBIA BApUAHT OCYLIECTBICHHUS NPEABAPUTENIBHO C(HOPMOBAHHOM
CeKINH TPyObl IEMOHCTpUpYeTCs Ha durype 2.

Ha ¢urype 2 wunocTpupyroTcss MUHepaibHas BaTa, CBA3aHHas B Oyok (1), u pexymas
cTpyHa (4), IpU UCTONB30BAaHUM KOTOpPOH cekimu TpyOrl (5), HMeEIoLIMe COeAHHEHUE
rpedenp/mnyHT (6) u T-00pa3Hyto npopesb ans wapHupa (7), oTpe3aroT OT OJI0Ka B IONEPEYHOM
HAIPaBJICHUH JUIs1 OJIOKA U MapajuleIbHO OCHOBHBIM TIOBEPXHOCTHBIM ILIOCKOCTSIM Osioka. TToce
OTpe3aHus KXY CEKIUIO TPYObI 5 yansioT u3 OJoka.

OnuH TOTOTHUTENIbHBINA BAPUAHT OCYIIECTBICHUS H30JSILIH TPYObl JEMOHCTPUPYETCS Ha
durype 3, Ha KOTOPOW IEMOHCTPUPYETCS MAaT M3 MHHEpaJIbHOH BaThl, CHAOKEHHBIA V-
00pa3HbIMH KeJ0O0KaMH, MPOXOASIIUMH B MOMEPEYHOM HarpasjieHuH. Benencreue Hammaust V-
O0Opa3HbIX KEJOOKOB MaT MOXKET ObITb OOEpHYyT BOKPYr TpPyObl «IO MECTY», KakK 3TO
yKa3bIBa€TCsl B BEPCHH, IIPOIEMOHCTPUPOBAHHON Ha NiepeHel yacT GUrypsl 3.

OnuH anpTepHATHBHBIM BApHAHT OCYLIECTBICHMS MPEICTABISIET COOOW MPOAYKIHIO H3
MHUHEPaJbHOH BaThl B BHJIE MPOLIMBHOrO Mara. @urypa 4 mpencraBisieT cOOOH MILTFOCTPALHIO
TAKOro NPOLIMBHOIO MarTa.

Ha ¢urype 4 B nmepcieKTHBHOM H300paK€HUH WILTIOCTPUPYETCS TAKON MPOIIUBHOM MaT,
COOTBETCTBYIOLINH H300PETEHHUIO, I'7Ie M3OJSLMOHHBINA CJIOW 1 MPUMEHHTENBHO K IOJIOTHY U3
MHHEPAJIBbHOIO BOJIOKHA CHAa0XaeTCsl MEJIKOSYEHCTONW MpOBOJIOYHON ceTkoi 10, koropas
NPUKPEIUIAETCS K M3OJMPYIOLIEMY CJIOK | 0OpW HMCHONB30BAHUM HKEIE3HOM HUTU 14,

npomuBaeMoil depe3 wuzonmpyroumii cinoit. CpeacrtBa (ukcaumum S5 HPUMEHHTENIBHO K
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rajlbBAaHU3UPOBAHHON JKEJIE3HOW TMPOBOJIOKE MOTYT paclojiaraTbCs B 3Ur3arooOpasHoi
KOH(pUIypauuu W HaXOAWTHCS MO MEJKOSUeNCTON mpoBosouHoi cerkod 10. B omnOM
aJbTEPHATUBHOM BapHaHTE OCYIIECTBJIEHUS KAaKUX-THOO TaKUX CpPeACcTB (UKCALUU He
BKJIFOYAETCS.

B ogHOM [OMONHUTENBHOM aJbTEPHATUBHOM BapUAHTE OCYLIECTBJIEHUS MAaThbl
UCTIONB3YIOT 0€3 KaKOro-au0o MpPOIIMBAHUS MPOBOJIOKOW. B TaHHOM ajbTepHATUBHOM BapHaHTE
OCYILECTBJIEHUs] TIPOAYKLHS M3 MHUHEPAJbHOM BaThl UMEET BUJ MaTa W3 MUHEPAJIbHOW BaThl,
KOTOPBIN MHOT/Ia TAK)KE HA3bIBAETCS TIUTOM.

Ha ¢urype 5 nemoHcTpupyercs TO, Kak MPOLIMBHON MaT, COOTBETCTBYIOIUH durype 4,
yCTaHABIIMBAETCS HA TPyOe B KaUeCTBE M3OJISIIIMOHHOTO MaTepuaa.

Ha d¢urype 5 wumocTpupyercss OIWH BapUaHT OCYIIECTBICHUS HW3OHPYIOIIEH
MPOAYKIIMU, COOTBETCTBYIOMIEH M300PETEHUIO U YCTAaHOBJIEHHOW Ha TpyOe 16, re mpoayKIHo,
COIEPIKAIIYI0 H30JUPYIOUIUH CJION 1, ananTupyrOT JUisi IOJTOHKH K OKPYKHOCTH TpyOsI 16, a
cpenctBa ¢ukcanuu Sa u Sb, mpoxonsiire BOKPYT yCTAHOBJIEHHOW MPOIYKIUH, 3aKPETUISIOT
nponykuo Ha Tpyde 16 mpu mcnonb3oBanum y3ioB 15a u 15b. Cpencreo ¢pukcanmu Sc moka
erre He ObLIO MPOTSHYTO IO BBICTYTAHUS 32 MPeesIbl MPUMBIKAIOIINX TOPLEBBIX MTOBEPXHOCTEH
MPOAYKIHH B LEJSIX O0ECMIEUSHHS, TEM CaMbIM, BO3MOXKHOCTU (DPUKCALIHH.

B opHOM BapuaHTe OCYILIECTBIEHUS MPOAYKLHUSA U3 MUHEPAJIbHON BaThl XapaKTEPHU3YETCs
MOTJIOIEHUEM BOJIbI, B COOTBETCTBUH ¢ OKyMeHTOM ASTM C1763-16 cocTaBisitoIiMM MeHee,
yeMm 4,0 % (00.), Takum oOpazom, kak MeHee, ueM 2,0 % (00.), TakuM 0Opa3oM, Kak MeHee, YeM
1,5 % (06.).

B opHOM BapuaHTe OCYILIECTBIEHUS NPOAYKLHUS U3 MUHEPATIbHOMN BaThl XapaKTEPU3yeTCs
TMOTJIOLIEHUEM BOJIbl, B COOTBETCTBUU C AokyMeHTOM EN13472 cocrapistominum meHee, yem 1,0
Kr/M2, TakuM 00pa3oMm, kak MeHee, yeMm 0,8 kr/M2, Takum oOpa3om, kak mMeHee, 4em 0,5 kr/m2,
TakuM 00pa3om, kak MeHee, 4eM 0,3 kr/m2.

B onHOM BapuaHTe OCYIIECTBJIEHUS MPOAYKLHUS U3 MUHEPAJIBbHON BaThl XapaKTEPU3yeETCA
MOTJIOLIEHUEM BOJIbL, B COOTBETCTBUU C AOKyMeHTOM EN13472 cocrasnstomum meHee, yem 1,0
KI/M2, TakuM 00pa3oMm, kak Menee, uem 0,8 kr/mM2, Takum oOpa3om, kak meHee, 4yeMm 0,5 kr/m2,
TakuM 00pa3oM, Kak MeHee, yeM 0,3 Kr/M2, mocie XpaHeH!s] MPOAYKIHUU U3 MHUHEPAIbHON BaThI
npu 250°C Ha npoTskeHuH 24 4acoB.

B nanHOM BapuaHTE OCYUIECTBJICHHS, B KOTOPOM MOTJIOLIEHUE BOJBI B COOTBETCTBUU C
nokymeHTOM EN13472 u3MmepsroT mocie XpaHEHHUs NPOAYKLUH W3 MHUHEPAJbHOW BaThl NPHU
250°C Ha mpoTspKeHHH 24 4acoB, COOMIONAIOT CIEAYIOIUN Jajee MPOTOKOJ OKa3aHUs Ha
npoaykuuo Bosaelicteus npu 250°C Ha npoTsikeHUH 24 4acoB:

- IpeNIBapUTENIbHOE HarpeBaHue jJadopaTopHoit neun 10 250°C, KOTOpyIo pacnoiaraiT B
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BBITSDKHOM IIKaQy.

- pasmMernieHre oOpa3LoB B IIeUX HA TIEPUOJ BpeMeHH B 24 yaca.

- BEHTWJIMPOBAHUE TEYH JOJDKHO OBbITh OTKJIIOUEHO 3a HCKJIIOYeHHeM mnocienHux 30
MHUHYT HarpeBaHUsl, KOrla BEHTUJISILMSL JOJDKHA ObITh BKJIFOUEHA B IIEJISIX yAaJeHus: Oe30MmacHbIM
00pa3zom razoo0pa3HbIX UCTIAPEHUN U3 MEYH.

- ynmaneHue oOpas3loB M3 MEYM M OCTABJICHHWE UX AJIST OXJIAKICHUS O TeMIIepaTyphbl
OKpY>Karole Cpebl.

- TOCJIe ATOTrO MpOBeeHHE TPeOyeMOi MPOrpaMMbl UCTIBITAHUI HA TIOTJIOIIEHHE BOMBI.

B onmHOM BapuaHTe OCYINECTBJEHHS TNPOAYKIMS W3  MHHEPAJIbHON  BaThl,
COOTBETCTBYIOIAsI HACTOSILIEMY U300PETEHUIO, UMEET IJIOTHOCTh B auamna3zoHe ot 20 mo 150
Kr/M°, TakuM 06pas3om, kak oT 40 1o 130 kr/m’, Takum obpasom, kak 60-120 kr/a’.

Cnoco0 npou3BoaCTBA NPOAYKIHH H3 MUHEPAJILHOM BaThI

Hacrosiimee u3zobpeTeHne Tak:ke HAMpPaBIEHO HA CHOCOO MPOW3BOACTBA MPOAYKIHMH U3
MHUHEPAJbHON BaThl, KOTOPBIN BKJIFOYAET CTAIUH BBEIEHUS MHHEPAJbHBIX BOJOKOH B KOHTAKT C
KOMIIO3HIIHEH CBS3YIOIIEro, Comepskameit cMony Ha (eHoaodhopManbIeruqHol OCHOBE W/WJIH
YTJIEBOACOAEPKAIMUN KOMIIOHEHT U ruApodoOHyr0 mobaBKy, comepramyro (1) Mo MeHbIIekh
Mepe, OOHO CHIIMKOHOBOE COEIMHEHUE, TAKOe KaK CHJIMKOHOBAsl CMOJIA, TaKasi KaK PeakMOHHO-
criocoOHasi CHWJIMKOHOBAasi CMOJIa, Takas KaK PEeaKLHUOHHO-CIOCOOHAs CHIIMKOHOBAasi CMOJIA,
BbIOHpaemast u3 TPYTIIIbI, COCTOSILIEH u3 NOJINATKMIITOKCUCHIIOKCAHA,
MOJIMMETHJIdTOKCHCHIIOKCAHA, NOJU(PEHUTIITOKCUCUIIOKCAHA, noIu(EeHUICUIIOKCaHa,
noudeHnIMeTUICHIIOKCaHa, (1) 1O MeHblIel Mepe, OAMH OTBepAUTENb, TaKOW KakK CHIIAH,
TaKOW KaK aJKWITPUITOKCHCUIIAH, TAKOH KaK OKTHJITPUITOKCHCHIAH, (iii) Mo MeHblueil mepe,
OIIMH 3MYJIbTaToP.

B ogHoM BapuaHTe ocyiecTBieHus: ruapododHast nodaBka comepkut (1) B KOJHMYECTBE B
nuana3oHe oT 20 1o 90 MacCOBBIX MPOLEHTOB, B 4aCTHOCTH, OT 30 10 60 MacCOBBIX MPOLICHTOB,
NPU pacueTe Ha Maccy ruapodoOHO 10OaBKH.

B onHom BapuanTe ocyiiecTBieHuss ruapodoOHas nodaBka comepxkut (1) B BHUIAE
MOJTUMETHIIITOKCUCHIIOKCAHA.

B ongHOM BapuaHTe ocymecTsiaeHus ruapododHas nodaska comepKut (i) B KOJUYECTBE
B nuanaszoHe ot 0,5 10 10 MaccoBBIX NPOLIEHTOB, B YaCTHOCTH, OT 1 10 5 MacCOBBIX NPOLICHTOB,
NPU pacyueTe Ha COBOKYITHYIO Maccy ruapodobHol nobaBku.

B omHom BapmanTe ocymectBieHusi runpodoOHas mobaBka comepxkut (i1) B BHIAE
OKTHJITPHSTOKCUCHUIIAHA.

B onHOM anbTepHATHBHOM BapHaHTE OCYLIECTBJICHHS] KOMIIOHEHT B BHIE CHIIMKOHOBOIO

coennHeHus (1) Tak)Ke UCIONHAET (PYHKIMIO OTBEPAUTEIBHOrO KomroHeHTa (i1) rugpodoOHoi
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nobaBku. B COOTBETCTBHM C 3TUM, B JAaHHOM AaJIbTEPHATHUBHOM BapHaHTE OCYINECTBICHUS
ruapodobHas nobaBka COAEPIKUT, IO MEHbIIEH Mepe, OJHO CHIMKOHOBOE COEIMHEHHE, TaKoe
KaK CHJINKOHOBAas CMOJIa, Takas KaK PEeaKLMOHHO-CIIOCOOHAsl CUJIMKOHOBAs CMOJIA, Takas Kak
PEaKLIMOHHO-CIIOCOOHAsl CHJIMKOHOBAsi CMOJIa, BbIOMpaemas W3 TPYIIbl, COCTOSIIEH W3
HOJIMATKMIITOKCUCUIIOKCAHA,  MOJMMETHIITOKCUCHIIOKCAHA,  MOJH(EHII3TOKCUCHIIOKCAHA,
nonnpeHUICUIOKCaHa, NOTH(EHIIIMETHIICUIIOKCAHA, U, TIO MEHbIIEI Mepe, OIUH HMYJIbIaTop.

B cooTBeTcTBHM C 3THM, B OTHOM BapUaHTe OCYLIECTBJICHUS OTBEPAHUTENb MPEICTABIISET
co0OH COeAMHEHWe, OTJIMYHOE OT CHJIIMKOHOBOTO COEIMHEHHs. B OJHOM albTepHATHBHOM
BapUAHTE OCYLIECTBICHHUS OTBEPOUTENb COAEPXKUTCS B CHIIMKOHOBOM COCIHMHEHUH B KAueCTBE
OTBEP’KIAEMOH CHCTEMBbl. B TaHHOM abTePHATHBHOM BapUAHTE OCYLIECTBICHHS OTBEPIUTEIb
MOJKET TMPENCTaBJsITh COOOH 3JIEMEHT, KOTOPBIH peaji3yeT CBOE MAEWCTBHE B pe3yJibTaTe
BHYTPUMOJIEKYJIIPHOTO OTBEPKIEHHUS CUIIMKOHOBOT'O COETUHEHHS.

B omHoM BapuaHTe ocyinecTBieHus THapodoOHas nodaBka conepskut (1) B KOJTHMYECTBE B
nranaszoHe oT 30 no 60 MaccoBbIX MPOLEHTOB, (ii) B KOJWYeCTBE B Auama3oHe oT 1 mo 5
MAaCCOBBIX MPOLIEHTOB, MPHU PacyeTe HAa COBOKYIHYIO Maccy ruapodoOHON nobaBKu, MPU 3TOM
OCTAaTOK TpencraBiisieT coOoil (ill) W HeoOs3aTeNbHO JApPYrde KOMIIOHEHTBI U CIIEOBBIC
KOJINYECTBA STAHOJA.

B  omHom  BapmanTe  ocymectBieHusi — ruapodoOHas  mobaBKa < COTEPIKHT
MOJIMMETUJIDTOKCUCUIIOKCAH B KOJMYeCcTBe B auanasoHe or 30 mo 60 mMacCoOBBIX NPOLEHTOB,
OKTWJITPUSTOKCHCUJIAH B KOJIMYECTBE B AMAIA30HE OT | 10 5 MacCOBBIX NMPOLIEHTOB, IPU pacueTe
Ha COBOKYITHYIO Maccy ruapodoOHO m00aBKH, MpH 3TOM OCTATOK MpencTaBiisieT coboii (iil) u
HeoO0s3aTeNIbHO JPYTHe KOMIIOHEHTHI U CIIEJOBbIE KOJIMUECTBA STAHOJA.

B onHOM BapuaHTe OCYLIECTBJCHHS MNPOAYKLHUS W3 MUHEPAJbHOH BaThl COAEPIKHT
ruapodoOHy0 100aBKy B KonudecTBe B quamna3zoHe oT 0,05 1o 2 MacCOBBIX MPOIEHTOB, TAKOM
kak auana3oH ot 0,10 no 1 maccoBoro npoueHTa, Takoi kak auanas3ol ot 0,15 go 0,8 maccoBoro
NPOLICHTA, MIPH pacyeTe Ha MacCy MPOAYKIMH U3 MUHEPAJIbHON BaThI.

B oxgHOM BapuaHTe OCYLIECTBICHUS KOMIIO3HMLUS CBS3YIOIIETO CONEP’KUT KOMIIOHEHT B
BUJIE YIJIEBOICONIEPIKAIIETO CBSI3YIOLIETO, I71€ KOMIIO3HIUS CBSI3YIOIIET0, KPOME TOTO, COAEPIKUT
(2) KOMIIOHEHT B BHJE MOJUKAPOOHOBOW KUCIOTHI MK JIFOOYIO €€ COJIb M/MITH HEOPTaHUYECKYIO
KUCJIOTY WK JIEOOYI0 ee conb wwn (b) KOMIIOHEHT, BBIOMPAEMbIH W3 TPYIIIbI, COCTOSIIEH U3
AMHMHOBBIX COEIMHEHHMH, aMMHaka, W HeoOs3aTeNbHO W/WiM (C) MPONYKT PEaKLUH MEXKIY
KOMITOHEHTOM B BHJ€ MOJUKAPOOHOBOW KHCIOTHI WIH €€ aHTHAPUIAOM M aJKaHOJAMHUHOBBIM
KOMITOHEHTOM.

B ongHOM BapmaHTe OCYINECTBIEHHS CIOCOOOM SIBJISIETCS CHOCOO IPOU3BOACTBA

NpoOAYKLIUHU U3 MHH@p&J’IbHOI’I BAaThbl B BUAC I/ISOJ'IﬂLII/IOHHOI\/'I NpOAYKIHHU B LEJIAX TCIJIOU30JISIIUU
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IUTsl METAJNINYECKUX TOBEPXHOCTHBIX KOHCTPY KLU,

B opHOM BapuaHTe OCYINECTBIEHUS CIIOCOOOM SIBIISIETCS CHOCOO TMPOU3BOACTBA

npoaAyKIHH U3 MHHepaHbHOﬁ BaThbl B BUAEC CCKIITMHU TPY6I:;I HJIM MaTa UK NPOIIUBHOI'O Mara.

Hacrosiee nzo0perenue, KpoMe TOro, WLTIOCTPUPYETCS B CICAYIOIINX Aajiee IpUMepax:

IIpumepsi

PaanqHyro N30JLIMUOHHYKO TPOAYKUWIO HOABEPraii HUCIbITAHUAM IO OTHOIICHUIO K

XapaKTEPUCTHUKAM TMOITIOMECHNA BOABI B COOTBETCTBUU C MECTOOOM HUCTIIBITAHUN W3 cTaHOapTa

ASTM C1763-16. Pe3ynbTaThl HCIIBITAHUH YTBEPKIArOTCs B Tabune 1.

Oopasery

ITmot-
HOCTb,
Kr/M°

061peM,
o’

Macca,

TICPBO-

HaYalb-
HO, T

Macca,
MOCTIe
norpy -
JKCHUS

(2 4aca),
T

Macca,
MOBTOP-
HOC
KOHIU-
I[TUOHH-
poBaHue
(o ucre-
yeHuu 48
YacoB), T

Ilormo-
LICHUC
BOJBI
(I1B), %
(00.)

Boccra-
HOBJIC-
HHC 3Ha-
qCHUSA
I1B, 2
qaca, %

(06.)

Boccra-
HOBJIC-
HHC 3Ha-
YCHUA
1B, 48
1acoB, %

(06.)

Roxul
SL960,

Mar

92

4532

415,69

658,47

415,82

5.4

4,9

>

0,003

Amromo-
6opocu-
JIUKAT-
Hoe Oecc-
IeI04-
HOE
CTEKIIO,
CEKLIMS
TpyOBI

234

2755

646,09

3166,03

2399,29

229

>

22,6

>

17,73

Roxul,
CEKIUs
TpyOBI
pu
HCIIONb-
30BAaHUHU
MPOAYK-
Ta
Silicone
resin
BS45

73

2162

158,14

183,88

158,93

1,2

0,5

0,037

Munepa-
JbHAas
BaTa,
CEKIIHS

TpyOBI

145

2427

350,88

832.86

438,04

5,0

>

4.8

>

0,898

Roxul
PS980,
CEKIUI

TPyOBI

183

1776

325,90

806,37

556,76

6,8

6.6

3,249

Musepa-
JbHasd
Bara, Mat

80

7582

606,86

2040,20

1269,98

18.9

>

18,2

>

8,746
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noaBepraind HCMHbITAHUAM IO OTHOMICHUID K XapaKTEPHUCTUKaAM

NOTJIOIIEHHsT BOABI B COOTBETCTBUU cO cranaapToM EN13472. Cekiun TpyObl H3rOTaBIMBAIN B

BUJI€ CEKLIMU TPYObl, HAMOTAHHON Ha OMpPAaBKy, W MOCTYNAIOT U3 JIMHEHKH nponykToB ProRox, u

NOABEPraeMble UCTIBITAHUIO 00Pa3Libl UMEH TOJIIIUHY B 50 MM.

Hcnprranus MNpOBOAWJIM B OTHOIICHHUU KaK HE HOHBepFHYTOﬁ o6pa60T1<e MpOoaYyKILHUH, TaK

W IIPOAYKLMH, KoTOopas Oputa cocrapenHoit (250°C/24 vaca).

K nmpoaykuuu nobasmsmn cunukoHoByto cmony SILRES BS 45 or komnanun Wacker B

xommdectBe 0,41 % (macc.).

Pe3ynbTaThl TPOSKPATHOTO ONPEAENICHHs YTBEPKAA0TCs B Tabmie 2.

Tabmuua 2

Obpaszen

YpoBeHb NOIIOUIEHUs BOJIBI B
COOTBETCTBUU CO CTAHAAPTOM
EN13472,

MEePBOHAYAJIBHO,

Kr/m?

YpoBeHb NOrJoMmEeHus: BOABI B
COOTBETCTBUH CO CTaHAApPTOM
EN13472,

crapenne (24 gaca, 250°C),
Kr/m”

ProRox 960

0,09

2

0,08

2
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U3MEHEHHASA ®OPMVYIJIA U3OBPETEHU A
1. IIpumeHenue u3genust U3 MUHEPAJIbHOM BaThbl, COAEPIKALIEe MUHEpaJIbHbIE BOJIOKHA,
CBSI3aHHBIE TP  HCIOJB30BAHUM  CBSI3YIOLIErO, MpPEACTABISIOIEro CcoOOH  pe3ynbTar
OTBEPXKIE€HUSI KOMIIO3ULMH CBS3YIOLIEr0, COEpKaLlei
ruapodobHyro 100aBKy, ComepKaIyo:
O MEHbIIEH Mepe, OAHO CHJIMKOHOBOE COEAMHEHHE, TaKoe Kak
CHJIMKOHOBAasi CMOJIa, Takas KaK pPEaKIHOHHO-CIIOCOOHAsl CUJIMKOHOBAs
CMOJIa, Takasg Kak peaKUMOHHO-CIIOCOOHAs CHJIMKOHOBAas —CMOJa,
BbIOMpaeMasi W3 TPYMIbL, COCTOSINEH W3 MOJUATKUISTOKCHCUIIOKCAHA,
MOJINMETHUIISTOKCUCUIIOKCAHA, oS EHUISTOKCHCUIIOKCAHA,
non(eHUJICHIIOKCaHa, MONMU()EHUTMETHIICUIIOKCAHA,
IJIE  MHTAOMPOBAHMS KOPPONUPOBAHHUS TOA HW3OJSLUEH TPH  BBINOJHEHHH H3OJSILHA
METAITINYECKUX KOHCTPYKLIMIA.

2. IlpumeHeHue 1o M. 1, rae KOMMIO3ULMS CBS3YIOUIErO COAEPKUT CMOJY Ha

,
(beHonodopMabIEerHIHON OCHOBE U/HITH YTJIEBOACOAEP KAIUNA KOMIIOHEHT.

3. Ilpumenenue no nm. | wmm 2, rae runpodoOHas 1o0aBKa COAEPIKHUT, IO MEHBILEH
Mepe, OIHMH OTBEpIAWTENIb, TAKOH KaK CHJIAaH, TaKOW KakK aJKWITPUITOKCHCHIIAH, TaKOH Kak
OKTUITPUITOKCHCHIIAH.

4. Ilpumenenue mo JgroOoMy omHoMy u3 mm. oT 1 mo 3, rme rugpodoOHas mobaBka
COZIEP>KUT, 110 MEHBIIEH Mepe, OIUH dMYJIbraTop.

5. IlpumeHeHne mo JOOOMY OJHOMY M3 NPENIIECTBYIOIMUX M., TA€ MPOAYKLHIO M3
MHUHEPAJIbHON BaThl UCHOJB3YIOT B KAUECTBE M3OJILUHU I METAJUIMYECKONH KOHCTPYKIIMH, MPH
STOM YTIOMSIHYTasi KOHCTPYKIHsI XapaKkTepusyercsi pabodeii TeMnepaTypoil B AUana3oHe MEKIY
0-650°C, Takom kak muamnazoH mexay 25-500°C, Takol kak muanason mexay 70-300°C, takoit
Kak auamna3oH mexay 300-650°C.

6. IlpumeHenue mo JOOOMY OJHOMY W3 MPEAIISCTBYIOINMUX M., rae ruapododOHas
nobaBka comepxut (1) B KojuuecTBe B amana3one oT 20 no 90 MacCOBBIX TPOLEHTOB, B
gacTHOCTH, OT 30 10 60 MacCOBBIX MPOLIEHTOB, MPH pacyere Ha Maccy ruapodoOHON 10OaBKY.

7. TlpumeHeHue Mo JOOOMY OJHOMY W3 MPEAIISCTBYIOIMMUX I, rae ruapodoOHas
nobaBka conmepkut (ii) B kojudecTBe B auamna3oHe ot 0,5 mo 10 MacCoOBBIX MPOLIEHTOB, B
YaCTHOCTH, OT | 10 5 MacCOBBIX MPOLIEHTOB, IIPU PacyeTe Ha COBOKYITHYIO Maccy ruapodobHOit
noOaBKu.

8. IlpumeHeHue mo JrOOOMYy ONHOMY W3 MPEALISCTBYIOIIUX I, rae TruapododHas
nobaBka cozmepkuT (1) B kojmuuecTBe B AuanazoHe oT 30 mo 60 MaccoBBIX MPOLEHTOB, (i) B

KOJIMYECTBE B Uarna3oHe OoT 1 10 5 MacCOBBIX MPOLIEHTOB, IIPU pacueTe Ha COBOKYIHYIO Maccy
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runpodoObHON H00aBKH, IPH STOM OCTATOK MPEACTaBIsieT co0oi (i11) m HeoOs3aTeNbHO IPyTHe
KOMITOHEHTBI U CJIEIOBBIE KOJUYECTBA HTAHOJNA.

9. TlpumeHeHue Mo JOOOMY OZHOMY M3 MPEAIISCTBYIOIIMX M., rae TruapodoOHas
no0aBka CONEPIKHUT TMOJIMMETHUIISTOKCUCHIIOKCAH B KoiuuecTBe B auamasone ot 30 mo 60
MAaCCOBBIX NPOLIEHTOB, OKTWITPUITOKCUCHIJIAH B KOJIMYECTBE B JUara3oHe OT 1 10 5 MaccoBBIX
NPOILICHTOB, MPH pacyeTe Ha COBOKYMHYIO Maccy ruapodoOHOi nobaBku, mpu 3TOM OCTaTOK
npencTasisier coboii (iil) U HeoOs3aTeNIbHO APYyTrHe KOMIIOHEHThI U CJIENOBBIE KOJHUYECTBA
STaHOJA.

10. IIpumeHeHHe mnO JFOOOMY OAHOMY M3 MPEOIISCTBYIOIIUX NI, TAE H3JIEIHE U3
MHHEPAJIbHON BaThl COAePKUT ruapodobHyro nobaBKy B KonudecTse B auana3one ot 0,05 mo 2
MacCCOBBIX NPOLIEHTOB, TakOM Kkak auana3od oT 0,10 mo 1 mMaccoBOoro mporeHTa, TakOW Kak
nuana3zoH ot 0,15 mo 0,8 maccoBOro mpouUeHTa, NPU pacuere Ha MacCcy MNPOAYKLIUU U3
MHUHEPaJIbHOU BaTHI.

11. Tlpumenenue mo arOOOMYy ONHOMY U3 TMPEIIIECTBYIOIIMX MI., TAE KOMITO3UIHUS
CBSI3YIOIETO COAEPKUT KOMIIOHEHT B BHAE YIJIEBOACONEPIKAINErO CBS3YIOINEro, TIAe
KOMITO3ULHSI CBS3YIOLIETO, KPOME TOTO, COAEPIKHUT

(a) KOMITIOHEHT B BUZE MOJUKAPOOHOBOW KUCJIOTHI I JIOOYIO €€ COJIb W/Wu
HEOPTaHUYECKYIO KHUCIIOTY WJIH JIFOOYIO €€ COJIb W/WTH

(b) koMIIOHEHT, BEIOMPAEMBI U3 TPYMIIbI, COCTOSINEH U3 aMUHOBBIX COCIUHEHHUHH,
aMMMaKa; W/WUJIM HEOOsI3aTeIbHO

(C) MPONYKT peakLuHu MeXIy KOMIIOHEHTOM B BHUJE NMOJUKAPOOHOBOW KHCIIOTHI
WIN €€ aHTUAPUIOM U aJIKaHOJAMHUHOBBIM KOMIIOHEHTOM.

12. IIpumeHeHHe 1O JFOOOMY OAHOMY M3 MPEALISCTBYIOIIUX I, TAE H3IEIHE U3
MHHEPAJIbHOW BaThl MPEICTABIAET COOOM CEKLUIO TPYObI MJIM MAaT WM MPOIIUBHOW MaT.

13. KoMmno3umus CBSA3YIOLIEro IJisi MUHEPAIbHBIX BOJIOKOH, COJEPIKALIAs:
cMoJTy Ha (eHoNo(GOopMaTbIETHIHON OCHOBE W/WITH YIJIEBOACOAEP KAIIUNM KOMIIOHEHT; U
runpodoOHY0 TOOABKY, COAEPIKAIIYIO:

(1) mo MeHbIIEH Mepe, OHO CHIIMKOHOBOE COENWHEHHE, TAKOE KaK CHIIMKOHOBAs
CMOJIa, Takas KaK pEeaKIHOHHO-CIIOCOOHAs CHJIMKOHOBAs CMOJIA, Takas Kak
PEaKLMOHHO-CIIOCOOHAsT  CUJIMKOHOBasi CMOJA, BbIOMpaemas W3  TPYIIbL
COCTOSIIIEH W3 TOJHAJIKWIITOKCUCHIIOKCAHA, MOJUMETUISTOKCHCUIIOKCAHA,
oM EHUIII TOKCUCHIIOKCAHA, NOoJIN(EHUICUIIOKCAHA,
oM EHUIIMETHIICHIIOKCAHA;, U

(11) mo MeHbIIeH Mepe, OAMH OTBEPAUTENb, TAaKOW KakK CHUJIAH, TaKOM Kak

AJIKUJITPUSITOKCUCHUJIAH, TaKOH Kak OKTHUJITPUITOKCHUCHUJIAH.
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14. Komnosunusi ceszyromero no m. 13, rae rugpodoOHast modaska comepxut (1) B
KojquuecTse B auanasoHe oT 20 go 90 MaccoBBIX MPOLIEHTOB, B 4acTHOCTH, OoT 30 nmo 60
MAaCCOBBIX MTPOLIEHTOB, MPH pacueTe Ha Maccy ruapodoOHOM 100aBKH.

15. Komno3unus ceszyroinero no nn. 13 wnn 14, rone rugpodobHas nobGaBka conepskuT
(i1) B xommuectBe B auamasoHe oT 0,5 no 10 MaccOBBIX MPOLIEHTOB, B YAaCTHOCTH, OT 1 10 5
MacCOBBIX MPOLIEHTOB, MPH pacyeTe Ha COBOKYITHYIO Maccy ruapodoOHoi nobaBKku.

16. Komno3uiusi CBsI3yroIIero mno Jirodomy ogHomy u3 1. ot 13 no 15, roe ruapodobHas
nobaBka comepkut (1) B KojuuecTBe B auanazoHe oT 30 no 60 MaccOBBIX MPOLEHTOB, (ii) B
KOJINYECTBE B IMANa30HE OT | 10 5 MacCOBBIX MPOIEHTOB, PU pacyeTe Ha COBOKYIHYKO) MAaccy
runpodoOHOM 10OaBKU.

17. Komno3uiusi CBsI3yrOIIero mo jiodomy ogHoMy u3 . ot 13 no 16, roe ruapodobHas
no0aBKa CONEPIKHUT TMOJMMETUJISTOKCUCUIIOKCAH B KOJW4YecTBe B auama3oHe ot 30 mo 60
MAaCCOBBIX MMPOLEHTOB, OKTHJITPUITOKCUCHIJIAH B KOJUYECTBE B JHAra3oHe OT 1 10 5 MaccoBbIX
MIPOLICHTOB, TIPH pacueTe Ha COBOKYITHYIO Maccy runpodoOHoit 1o0aBKH.

18. Kommozunust cesizyromero no grodomMy ogHoMmy u3 mm. ot 13 go 17, roe koMmo3unus
CBSI3YIOIETO COAEPKUT KOMIIOHEHT B BHAE YIJIEBOACONEPIKAINErO CBS3YIOINErO, TAe
KOMITO3ULHSI CBSA3YIOLIETO, KPOME TOTO, COIEPIKHUT

(a) KOMIIOHEHT B BUZE TOJUKApPOOHOBON KHCIOTHI WM JIFOOYIO €€ COJb W/Wiu
HEOPraHUYeCKYI0 KUCIOTY WU JIIOOYIO €€ CONb W/HITN

(b) koMmOHEHT, BEIOMPAEMBIii U3 TPYNIIbI, COCTOSIIEH U3 aMUHOBBIX COCIUHEHUH,
aMMHUaKa;, u/ujaid HeoOs3aTeIbHO

(c) MPORYKT peakLuy MeXAy KOMIIOHEHTOM B BHUJE IOJUKAPOOHOBOW KHCIIOTBHI
WU €€ aHTUAPUIOM U JIKAHOJTAMHUHOBBIM KOMIIOHEHTOM.

19. U3nenue u3 MUHEpPAIbHOM BaThl, COIEpKAlllell MHHEpAJbHbIE BOJIOKHA, CBA3aHHBIE
NPU HCIOJIb30BAHMM  CBSI3YIOILETO, MPEICTABISIOMIEro COOOW pe3ysbTaT OTBEPIKICHHS
KOMIIO3HUIIMK CBSI3YIOLIEro, comepkaieii cMony Ha (heHoNopOopMabIeruIHON OCHOBE W/MJIH
YIJIEBOACOEPIKAILUI KOMITIOHEHT,
runpodoOHYI0 TOOABKY, COAEPIKAIIYIO:

(1) mo MeHbLIeH Mepe, OTHO CUIIMKOHOBOE COEMHEHHE, TAKOe KaK CHIIMKOHOBAs CMOJIA,

Takas KakK pPEaKIMOHHO-CIIOCOOHAst CHJIMKOHOBAas CMOJIa, Takas Kak pPEaKLHUOHHO-

crocoOHast ~CHJIMKOHOBAash CMOJia, BbBIOMpaemMas W3 TPYNNbL, COCTOSIIEH W3

MOJIHMATKMIIITOKCUCHIIOKCAHA, NOJIMMETHIISTOKCUCHIIOKCAHA,

oI EHUISTOKCUCHUIIOKCaHA, TOMH(PEHNIICUIIOKCAHA, TOIU(EHUIMETUIICHIIOKCAHA, 1

(1) mo wMeHbIIeH Mepe, OIWH OTBEPAHUTENb, TAaKOW KakK CHJIAaH, TaKOW Kak

AJTKWITPUSITOKCUCHUITIAH, TaKOH Kak OKTUJITPUITOKCHUCHUJIAH.
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20. M3penne n3 MuHepanbHOM BaThl 1O 1. 19, rae rugpodobHas nodaBka comepskut (1) B
KojquyecTBe B aAuamnaszoHe oT 20 no 90 MaccoBbIX MPOLIEHTOB, B 4acTHOCTH, OoT 30 nmo 60
MAaCCOBBIX MTPOLIEHTOB, MPH pacueTe Ha Maccy ruapodoOHOl nobaBKu.

21. Uznenue w3 muHepanpHOW Bathl mo nm. 19 wmm 20, roe rugpodoOHas nobaBka
comep:xur (ii) B KoJuuecTBe B nuana3one ot 0,5 1o 10 MacCOBBIX MPOLIEHTOB, B YaCTHOCTH, OT 1
70 5 MacCOBBIX MPOLIEHTOB, MPH pacyeTe Ha COBOKYITHYIO Maccy ruapodoOHOM noOaBKu.

22. U3genue W3 MHUHEPAJIbHOHM BaThl Mo Jirobomy m3 mm. 19 - 21, rme ruapodoOHas
nobaBka comepkut (1) B KoJuuecTBe B auanazoHe oT 30 mo 60 MaccOBBIX MPOLEHTOB, (ii) B
KOJIMYECTBE B AMAra3oHe OoT 1 10 5 MacCOBBIX MPOLIEHTOB, MPH pacyeTe Ha COBOKYITHYI Maccy
runpodoOHOM 10OaBKU.

23. Uznenue U3 MHUHEPATBHOW BaThl Mo JroOoMy u3 mm. 19 - 22, rme runpodoOnas
no0aBKa CONEPIKHUT TMOJMMETHUJISTOKCUCHIIOKCAH B KOJW4uecTBe B auama3one ot 30 mo 60
MACCOBBIX MPOLIEHTOB, OKTHJITPUITOKCUCHUJIAH B KOJIMYECTBE B JUAMAa30He OT 1 MO0 5 MacCOBBIX
MIPOLICHTOB, TIPH pacueTe Ha COBOKYIHYIO Maccy runpodobHol 1o0aBKH.

24. W3penue U3 MHUHEpaIbHOH BaThl MO JroOOMy u3 mm. 19 - 23, KOTOpoe COmep:KUT
runpodobHy0 nobaBKy B kKonmdecTBe B quamna3oHe oT 0,05 1o 2 MacCOBBIX MPOIEHTOB, TAKOM
kak auana3oH ot 0,10 no 1 maccoBoro npoueHTa, Takou kak auanasoH ot 0,15 no 0,8 maccosoro
MPOLIEHTA, MIPH pacueTe Ha MacCy MPOMYKLHU U3 MUHEPAJIbHON BATHI.

25. Uznenue w3 MHUHEpaAJIbHOH BaThl Mo JroOomy w3 mm. 19 - 24, rme KoMmo3unus
CBSI3YIOIETO COAEPKUT KOMIIOHEHT B BHAE YIVIEBOACONEPIKAILErO CBS3YIOINEro, TIae
KOMIIO3HIIMSI CBSI3YIOIIEr0, KPOME TOTO, CONEPIKHUT:

(a) KOMIOHEHT B BHUJAE MOJUKAPOOHOBOW KHCIOTBI WM JIOOYIHO €€ COlb W/MJIH

HEOPTaHUYECKYIO KUCJIOTY UJIH JIFOOYIO €€ COJIb W/UTH

(b) KOMIOHEHT, BBIOMPAEMBI W3 TPYIIbL, COCTOSIIEH W3 aMUHOBBIX COEIUHEHUH,

aMMHaKa, u/ujan HeoOs3aTeTbHO

(C) MPOOYKT peakiuu MeXAy KOMIIOHEHTOM B BHJ€ MOJMKAPOOHOBOH KUCJIOTHI WM €€

AHTHIPHUIOM U aJIKAHOJIAMUHOBBIM KOMITOHEHTOM.

26. U3nenue u3 MUHEPAJIBHON BaThl MO JI0OOMY U3 mil. 19 — 25, KOTOpOe BBINOJIHEHO B
(hopMe U3OIALUOHHON MPOAYKIUH JJIsl TETJIOU3OJISIITUA METAJNTHYECKUX KOHCTPY KLU,

27. U3nenue U3 MUHEPAJIBHON BaThl MO J0OOMY U3 mil. 19 — 26, KOTOpOE BBIMIOJIHEHO B
dbopme cexuu TPyOBI WIIK MaTa WK MPOIIUBHOTO MaTa.

28. U3penue w3 MUHEPAJbHOHN BaThl Mo JroOoMy w3 mim. 19 - 27, xapakrepusyroleecs
MOTJIOIEHUEM BOJbI, B COOTBETCTBUH ¢ JOKyMeHTOM ASTM C1763-16 cocTaBisitolinM MEHee,
yeM 4,0 % 00., Takum kak MeHee, 4yeM 2,0 % 00., Takum Kak meHee, yeM 1,5 % 00.

29. Uzpenue w3 MUHEpAJIbHOH BaThl Mo JroOomy m3 mm. 19 - 28, xapakrepusyroleecs
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MOIJIOLIEHUEM BOJIBL, B COOTBETCTBUU ¢ AOKYyMeHTOM EN13472 cocrasistommm menee, yem 0,5
Kr/m%, TakuM Kak MeHee, 4em 0,3 kr/m>.

30. U3penue U3 MUHEpaIBbHOM BaThl MO JI0OOMYy w3 mm. 19 - 29, xapakrepusyromeecs
MOIVIOLIEHUEM BOJbl, B COOTBETCTBUU ¢ AOKyMeHTOM EN13472 cocrasisromum meHee, yeMm 1,0
Kr/M, TAKAM KakK MeHee, ueM 0,8 Kr/M>, TAKUM Kak MeHee, 4eM 0,5 Kr/M%, TAKHM KaKk MeHee, 4eM
0,3 kr/mM%, mocie XpaHeHWsl U3ZleNus U3 MUHepanbHoll BaThl mpu 250°C Ha mpoTskeHuu 24
YacoB.

31. Coco® mpou3BOACTBA M3AENTUS U3 MUHEPAJIBHOM BaThl, KOTOPBIA BKJIOYAET CTaIUH
BBE/ICHUS] MUHEPAJIbHBIX BOJIOKOH B KOHTAKT C KOMITO3ULHEH CBSI3YIOIIETO, CONepIKaIleld CMOITy
Ha (peHONMODOpPMATTBAETUIHONW OCHOBE W/WITH YTJIEBOCONEP KA KOMIIOHEHT, U
runpodoOHY0 TOOABKY, COEpPIKAIIYIO:

(1) mo MeHbLIeH Mepe, ONHO CUIIMKOHOBOE COEMHEHHE, TAKOe KaK CHIIMKOHOBAs CMOJIA,

Takas KaK pPEaKIMOHHO-CIIOCOOHAst CHJIMKOHOBAas CMOJIa, Takas Kak pPEaKLHUOHHO-

crocoOHast ~CHJIMKOHOBAasi CMOJa, BblOMpaemas W3 TPYIIbL, COCTOSIIEH U3

MOJIMATKMIIITOKCUCHIIOKCAHA, MOJIMMETHIISTOKCUCHIIOKCAHA,

o EHUISTOKCUCHUIIOKCaHA, TOMH(PEHNIICUIIOKCAHA, TOTU(EHIIIMETUIICHIIOKCAHA, 1

(1) mo MeHbLIEH Mepe, OAMH OTBEPAWTENIb, TAKOM KakK CHJIaH, TakOH Kak

ANKMITPUITOKCUCHIIAH, TAKOH KaK OKTUITPUITOKCHCUIIAH.

32. Cnoco6 mo m. 31, roe ruapodobnas nobaBka comepkur (1) B KOJNUYECTBE B
nuamnasoHe ot 20 10 90 MacCOBBIX MPOLEHTOB, B 4YaCTHOCTH, OT 30 10 60 MacCOBBIX MPOLIEHTOB,
npuU pacyeTe Ha Maccy runpodoOHoi 1oOaBKH.

33. Cnoco6 mo nm. 31 mnu 32, rae runpodobHas nodaBka coaepkut (i1) B KOJIUYECTBE B
nuamna3oHe oT 0,5 no 10 MaccoBBIX MPOLIEHTOB, B HaCTHOCTH, OT 1 10 5 MacCOBBIX MPOLIEHTOB,
IIPU pacyueTe Ha COBOKYITHYIO Maccy ruapodoOHON no0aBKu.

34. Cnoco6 mo smobomy u3 mm. 31 - 33, rme runpodobHas nobaska comepkut (i) B
KOJIN4eCcTBe B uana3oHe oT 30 10 60 MacCOBBIX MPOLEHTOB, (1i) B KOJMYECTBE B IHAIA30HE OT |
70 5 MacCOBBIX MPOLIEHTOB, MPH PacyeTe Ha COBOKYITHYIO Maccy ruapodobHo nodaBKu.

35. Cnocob mo mobomy w3 mm 31 - 34, rme rugpodobuas mnobaBka comepKuT
MOJIMMETHIISTOKCUCUIIOKCAH B KOJWYecTBe B AuamnasoHe oT 30 no 60 MaccOBBIX MPOLIEHTOB,
OKTHITPUSTOKCUCHJIAH B KOJIMYECTBE B AUAMA30HE OT | 10 5 MacCOBBIX MPOLIEHTOB, TPH pacueTe
Ha COBOKYMHYIO Maccy ruapodoOHo 1o0aBKH.

36. Cocob mo mobomy u3 mm. 31 35, roe uznenue U3 MUHEPAIbHOW BAaThl CONEPIKHUT
ruapodobHyro 106aBky B KojmuecTBe B anana3zoHe ot 0,05 1o 2 MaccoBBIX MPOLEHTOB, TAKOM
kak auana3oH ot 0,10 no 1 maccoBoro npouenTa, Takou kak auana3ol ot 0,15 no 0,8 maccosoro

MIPOLIEHTA, IIPU pacyeTe Ha MAcCy MPOAYKLIMH U3 MUHEPAIbHOMN BaThI.
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37. Cnoco6 mo mrobomy m3 mm. 31 - 36, rae KOMIO3HMIMS CBSA3YIOLIETO COMAEPIKHUT
KOMITOHEHT B BHJE YIJIEBOACOAEPIKAILErO CBSI3YIOLIEro, I7ie KOMIIO3HIUS CBSI3YIOIIEro, KpoMe
TOTO, COIEPIKHUT:

(a) KOMIIOHEHT B BHJAE MOJUKAPOOHOBOW KHUCIOTHI WM JOOYI0 €€ COJb W/UiH

HEOPraHUYECKYIO KUCIOTY MU JIFOOYIO €€ COJIb U/Win

(b) KOMIOHEHT, BbIOMpAeMblii W3 TPYIINBI, COCTOSIEH W3 AMHMHOBBIX COEIWHEHUH,

aMMHaKa, U/ Ui HeoOs3aTeIbHO

(c) mPOAYKT peakiuy MeXIy KOMIIOHEHTOM B BHIE TMOJUKApOOHOBOH KHCJIOTHI WK €€

AHTHIPUIOM U AJTIKAHOJIAMHHOBBIM KOMITOHEHTOM.

38. Cmocob mno mobomy u3 mm. 31 wiu 37, B KOTOPOM H3JENue MPOU3BOIAT B (opme
U30JISILMOHHOMN MPOAYKLMH JJIsl TEMIOU30JSILIMY METAJUTHYECKUX KOHCTPY KLU

39. Cniocob mo mobomy u3 nm. 31 — 38, B KOTOPOM H3AEIHE TPOU3BOIAT B POpPME CEKIIUH

TpyOBI MK MaTa WK MPOLIMBHOTO MaTa.
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