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Beenenne

Hacmoawuii cmandapm paspaboman é coomsemcmeuu ¢ PedepanoHolm
3axonom «O mexnuueckom pezynuposanuuy Ne 184-®@3 om 27 dexabpa 2002 2.
U npeoHazsHayen OnNA UCNOIb306aHUA 8 pabome nodpasdenenusmu pazpabom-
YUK06 cmandapma, a maKxyce ONA OP2AHU3AUUIL U npeonpuanumtil, GvINYCKalo-
WUX U UCRONB3YIOWUX U30enUs C MEPMOOUPPYIUOHHBIM YUHKOGBIM NOKDbIMU-
eM, HauneceHubviM ho mexnonozuam Neo ZINC.

HeobxonuMocTh pa3paboTKu CTaHHapTa NPOAUKTOBAHA TEM, YTO OMBIT, HaKO-
IUIEHHEIH OpraHH3auMsaMu-pa3paboTYMKaMH CTaHAAPTA, a TakKe MpPeAIPUATHAME
M OpraHM3alHAMH, HCNIOMB3YIOWKHX H3NENHA C TepMOAH((Y3HOHHBIM LIMHKOBBIM
TIOKPBITHEM, MOKa3bIBAET, YTO KAYE€CTBO NOKPBITHA, 3, CICHOBATE/NbHO, U HOJI0-
BEYHOCTb M3EJIHA B 3HAYUTETBHON CTENIEHM 3aBUCHT OT 0COGEHHOCTEH TEXHOJIO-
rUYECKOro NpoLecca, NPUMEHAEMOro Ha NPEANPHATHH, KOTOPOE BBIIOJIHAET TEp-
mMoaudpdy3nOHHOE LUHKOBAHHE.

OCHOBHOH NENbI0 CTaHAApTa ABAAETC YCTAHOBJICHHE OOmMMX TpeOOBaHUHA K
TepMOAH(PY3NOHHOMY LMHKOBOMY TOKPHITHIO M TEXHONOTHYECKOMY MpOLECCY
HAHECEHNA NIOKPLITHA.

3ameuaHud M NPELIOKEHUS M0 JIOMOJHEHNAM H U3MEHEHMAM HACTOAILETro
CTaHJapTa NPOCHM HAampaRNIATh No anpecam: 125635 Mocksa, a/a 4, E-meil:
ret@sovitel.ru, ren/daxc (495) 540-86-50; 117393 Mockea, yi. ApxureKropa
Bracosa, 49, 3A0 «JHUUTICK um. MensnukoBay, ¢akc 960-22-77, E-mail
centr@stako.ru, Ten. (095) 128-80-63; 140000, MockoBckasa o6, r. JlioGepusl,
a/as 57, 140000, MockoBckas o6n., r. Jlobepusl, yn. KpacHas a.1, Ten.
+ 7 495 644-34-67, daxc + 7 495 644-34-69, WEB: Neozinc. ru.


https://meganorm.ru/Index1/48/48392.htm
https://meganorm.ru/Data1/34/34411/index.htm

CTO 18817144-0059-2008

CTAHJIJAPT OPIrAHH3AIN

CHeTreMa 3aIIHTHI METATHYECKHX H3/Ie/IMif OT KOPPO3HH

HOKPBITHA 3AHIUTHBIE TEPMOAH®®Y3NOHHDBIE
IHUHKOBBIE HA METAJUIHYECKHX JETAJIAX
N KPENEXHBIX H3AEJIAAX

O6mue TeXHHYECKHE YCIOBUS

YTeepkneH u BeeleH B aeficteue Ilpukazom OO0 «HIIO «Heomwmnk» ot
06 mons 2008 r. Ne 40 u INpukazom 3A0 «THUUIICK uM. MeneHuKOBa OT
09 mrona 2008 r. Ne 187

JlaTta BBegeHnst — 2008-06-15

1 O6aacTb npuMeHeHHs

Hacroamuii craHoapT pacnpoCTpaHAETCs HA 3aUIUTHHIC HUHKOBBIC TMOKPHI-
THs, HAHOCHMBIE TepMOAN((PY3HOHHBIM METOIOM B OPOIIKOBBIX CMECAX Ha JieTa-
JIH 4 KpenéKHble U3eNH U3 YIIepOANCTON M HH3KOJIETHPOBAHHOH CTalH, B TOM
YHCJIE MOBBILICHHON MPOYHOCTH, A TAKOKE M3 YYryHa, MEAM M MEOHBIX CIUIaBOB
(nanee neTamM M KpenékKHeIE U3ENNA) M YCTaHABIMBaeT obuue TpeboBaHus K fo-
KPHITHAM H TEXHOJOIHYECKMM npoleccaM. TeXHONOTHYECKHE MPOLECCHl TEPMO-
aupdy3nonHoro uaKoBaHMA pazpaboransl B «HITO «HeouuHk» M HOCAT Ha3Ba-
HHe «rexHonorun Neo ZINC».

Cranaapr npejHa3HayeH U1 OpraHu3anyii ¥ IPEANPHATHIA, BEITYCKAIOMMX H
APUMEHSIOIUX JETANM M KpenémHeie H3genua ¢ TepMonudy3HOHHBIM LIMHKO-
BbIM NOKDPBHITHEM IOBBILIEHHOH KOPPO3HOHHO#M CTOHKOCTH IKCIUTyaTHpyeMBbie B
cpefax CTENeHL arpecCHBHOrO Bo3feiicTBHA KOTOphix ompemesnsercs CHull
2.03.11-85 um I'OCT 15150.

2 HopmaTHBHBIE CChLIKH

degepanbhbiii 3ak0H «O TEXHMYECKOM DETyaHpOBaHMM» oT 27 nexabps
2002 r. Ne 184-®3

I'OCT P 1.4-2004 Cranpapts! opranusauyii. O61mixe NosioxKeHms

I'OCT 9.302-88 Equnas cucTeMa 3aiuTsl OT KOppo3uu u cTapeHud. [Toxpei-
THA METALTHYECKHE H HEMETa/UIMYECKHE HeopraHudeckue. MeTobl KOHTpOIiA

T'OCT 9.303-84 Enunas cucteMa 3alliTHI OT KOPPO3HH M CTAPEHHUS
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TTOKpLITHA MeTaUIHYeckWe U HeMeTaunuyeckue HeopraHuyeckue. OOume
TpeGOBaHNA K BRHIGOPY

['OCT 9.306-85 Eaunas cucreMa 3amuThi QT KOPPO3UM H cTapenus. [1okpsl-
TUA METAIIMYECKHE U HEMETaUIHYECKHe HeopraHuyeckue. O6o3naueHus

I'OCT 9.308-85 Eannast cucTeMa 3alliMThl OT KOppO3uH U cTapeHus. ITokpel-
THA METANIMYECKHE ¥ HEMETAUTHYECKHE HEOpraHHYeCKHe. MeTo/Ibl YCKOPEHHbIX
KOPPO3HOHHBIX MCIIBITAHHH

I'OCT P 9.316-2006 IToxperrus Tepmonuddyaronnsle nunkossie. O6ume
TpeGOBaHHA U METO/BI KOHTPOJA

I'OCT 9.402-80 Equnas cucTema 3alMThL OT KOPPO3HH H CTapeHHA. TToKphI-
THA JaKoKpacodHsie. [ToaroToBKa METaIMYECKHX NOBEPXHOCTEH nepes OKpaui-
BAHHEM.

I'OCT 12.0.004-90 Oprauuszanus o6yyenus OeszomacHocTH Tpyna. Obmue
TIOJIOXKEHUA

TOCT 12.1.014-84 CCBT. Bo3nyx paboucii 30Hbl. MeTObI H3IMEPEHUS KOH-
LEHTPaLUit BpSAHBIX BEILECTB HHIMKATOPHBIMH TPyOKaMu

I'OCT 12.2.003-91 CCBT. O6opynoBanue nponssoacTeHHoe. OOmue Tpe-
6oBaHuA 6E30MaCHOCTH

'OCT 12.2.007.9-93 Be3onacHOCTb 3NEKTPOTEPMUIECKOTO 0OOPYAOBaHHA
Yacts 1. O6mue TpeGopanus

FOCT 12.2.033-78 CCBT. Paboyee MeCTO NMpH BBHIIOJHEHHH PabOT CTOA.
OO6u1ne 3proHOMHYECKHe TpeOOBaHuS

T'OCT 12.3.002-75 CCBT. IIpoueccsl npoussojcTeenHsie. O6mue TpeGoa-
HHs 6€30MacHOCTH

T'OCT 12.3.004-75 CCBT. Tepmuueckas o06paboTka meramwioB. O6uiue Tpe-
GoBanus 6e30MacHOCTH

['OCT 12.3.009-76 CCBT. PaboTsl norpy3o4Ho-pasrpy3oussie. O0mue Tpe-
6oBaHus 6€30MacHOCTH

I'OCT 12.3.020-80 CCBT. Ilpoueccei nepeMeImeHns rpy30B Ha NPCANPHATH-
sx. O6mue Tpe6oBanus 6€30MacHOCTH

I"'OCT 12.4.004-74 Pecniupatopni ¢unsTpyiomune nporueorasoesie PIIT-67.
Texsuueckue ycnoBus

I'OCT 12.4.011-89 CCBT. Cpenctra 3amutsl paboratromux. O6mue tpedo-
BaHUA 1 KiIaccupuKanus

T'OCT 12.4.021-75 CCBT. CucteMs! BeHTHAsIHOHHBIE. O0mue TpeGoBaHus

T'OCT 12.4.045-87 CCBT. KOCTIOMBI MYXKCKHE JUTS 3aIUTH! OT MOBBILECHHBIX
TeMmneparyp

FOCT 12.4.103-83 CCBT. Onexna cnenuanbHas 3amurHas. CpeacTsa MHIAU-
BHAYANbHOM 3alUThl HOr M pyK. Knaccudukauys

T'OCT 12601-76 TTopomox UHHKOBEIH. TeXHHYECKHE YCTIOBHS

'OCT 15150-69 Mairusbl, npubopsl U ApyrHe TeXxHudeckue uanenus. Mc-
IOJIHEHNE /IS PasfNHYHBIX KIMMAaTHYeCKHX paloHOR. Kareropuu, yCloBHsS 3KC-
UTyaTalldy, XpaHeHUs ¥ TPAHCMOPTHPOBAHHA B YaCTH BO3NEHCTBUS KIMMATHUE-
ckuX (akTopoB BHEIIHeH Cpeiel

2
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TOCT 28426-90 Tepmonuddy3noHHOE VIIPOYHEHUE W 3AIMMUTA METANUYe-
ckux u3fenuit. Obmue TpeboBaHMA K TEXHOJOTHYECKOMY MPOLECCY

T'OCT 18160-72 U3penusa KpenexHele. YIIakoBKa H MapKUPOBKa

CHuIT 2.03.11-85 3amura CTPOUTENIEHEIX KOHCTPYKUMIE OT KOPPO3UH

CHuI1 41.01.2003 Otonnesue, BEHTHIALHA ¥ KOHAUITWOHAPOBaHHIE

CHHIT 2.09.03-85 CoopyxeHHs NPOMBIIICHHBIX NPEATPHATHH

HCO 9223:1992 Kopposus MeTawios 4 crutaBoB. Knaccudukanus arpeccus-
HOCTH arMocepst

HCO TIK 12683 MexaHW4€CKH OCRKACHHBIE NMHKOBBIC MOKPHITHA. TeXHU-
YecKHe TpeGOBaHMA H METOAbI KOHTPOJIA

HUCO 2079:1981, UCO 2080:1981 TepMuHbI H OmpeaeneHHs B o6nacti 06-
pabOTKU MOBEPXHOCTH M HAHECEHHS MOKPBITHIA

HCO 8044:1990 TepMuHb! H ONpeLeneHnd B 0611aCTH KOPPO3IHA

EN 13811:2003 Dlepapausauus — Anddy3vOHHbIE IMHKOBBIE NOKPHITHA JXKe-
JIe30COepIKaiiX MaTEpHAIIOB

TY 1721-2002 IMopoiurok UMHKOBBEL. TexHIUeCKHE YCAOBUA

TV 1479-001-51467751-99 ITopoimok UAHKOBEIH. TeXHHYECKHE YCIOBUA

3 Tepmunsi u onpeaeIeHns, COKpPaLIeHHS

3.1 3ammnTHOoe MoKkpbiTHe: CNOM WM CHCTEMA CIOEB BEIIECTBA, HAHOCHMBIX
Ha NOBEPXHOCTb METALIA C LiENAHI0 3AIUTHI OT KOPPO3HH;

3.2 noxpuiTue Tepmoanddysnonnoe: [Tokporye Ha WIACHMY, TIOTyJacMoe
TpH B3aUMHOM JuGdY3uM MeTaula MOKPHITHA H OCHOBHOrO METaia M3ieins B
npouecce XMMHKO-TEpMUYECKO# 00paboTKu B 3aKpEITOM 00heMe;

3.3 3ammTa 0T KOppo3un: BHeceHHe B KOPPO3HOHHYIO CHCTEMY M3MEHEHHMIA,
YMEHBIAKMMX KOppo3noHHyto nopuy (UCO 8044);

3.4 xoppo3noHHas cTOMKOCTL: CoCOGHOCTE METala MPOTHBOCTOATH KOp-~
PO3HH B NaHHOH koppo3noHHol cucteMe (MCO 8044);

3.5 3naunmasn noBepxHocTh: Ta yacTs u3menus (aeranu), Ha KOTOPYIO HaHe-
CEHBl WM ROJDKHBI OBITH HAHECEHH! MOKPHITHA M JUIS KOTOPOA NOKPBHITHE BaXKHO
JUIA €ro 3KCIUTyaTal[HOHHEBIX ka4ecTB WM BRemHero Buna (FOCT P 9.316);

3.6 uamepsieman 1wiomagn: YacTe 3HaYUMOM NOBEPXHOCTH, Ha KOTOPO
TIPOM3BOIAT OJHO NIMEPCHHIE,

3.7 MecTHas TommMHA MOKpbITHA: CpejHee 3HAYECHUE M3 NMONMYYCHHBIX Ha
H3MEpAEMOH TUIOMaAH 3HAYEHHH TONIIHHEL

3.8 cpennas TosmpARa: BennuuHa, NONydeHHas Kak cpefHee apudmernie-
CKO€ H3 3a1aHHOTO YHCNIa U3MEPEHUI MECTHOI TOMIMHEL

3.9 nponece Tepmonupdysnonsoro wunkoBanus: Teepawii quddysuou-
HBIH Mpolece, B KOTOPOM JICTAIH HArPEBAIOTCA B IPHCYTCTBHH LHHKOBOIO ITO-
pOLIKa M MHEPTHOIO Marcpyajla, HaNpHMEp, NEecKa WM B NPHUCYTCTBHH HACHI-
matomeli cMecy. [Iponecc 06b9HO BHIOIHAETCA B MEICHHO BPAIAOIEMCS KOH-
TeliHepe py Temaepatypax ot 320 go 500°C (EN 13811, TOCT P 9.316);
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3.10 Texuonorun NeoZINC: Tepmomuddysnontoe UMHKOBaHHE H3AENHH MO
TexHonoruaM, paspaboraHHeiM «HITO «Heommuk».

4 OO0umue nojoxeHHus

4.1 Tepmomudpdy3noHHOE NHMHKOBAHHE — OJMH M3 METONOB XHMHKO-
TepMHuYecKoii 00paboTky MeTaluMdeckux u3aesmit. Mero 3aKmouaercs B Harpe-
BE METANIHYECKHX M3JCTHi, HAXOIAMUXCA B KOHTElHEpe BMECTE € MOPOMKOBOH
CMECHIO JI0 3alaHHOH TEMIICPATyPBI, H BHIIEPXKKE NpH 3TOH TeMmepaType A0 NHO-
ayuenus Tpebyemoil Tommuusl auddysuonsoro cios. CoxepxuMoe KOHTElHHepa
NPENOXPAHAIOT OT OKHC/ICHUA TEPMETU3HPYIOIINM 3aTBOPOM, 3aIIUTHOM armMocde-
poOif WIH CO3AAaHHEM HENTyOOKOro BakyyMa, a TakKe BROJOM B KOHTelHep momnio-
TUTENEH KHCIOpOa.

Tpu TepmonuddysnonHo# 06paboTKe OCYHIECTBIACTCA HACHILICHUE TIOBEPX-
HOCTH METAJUIHYECKMX M3HENUH ONHMM WM HECKOJILKMMHM 37eMeHTaMu. Gopmu-
poBanue MUGPGY3HOHHOrO CJIOS NPOMUCXONHUT B PE3yNAbTaTe HEMOCPEACTBEHHOro
KOHTaKTa HOBEPXHOCTH U3JE/HA KaK ¢ YaCTHUAMM INMOPOLUKOBOH Cpedwi, Tak U C
obpasyromelics B KOHTElHepe B NpoLiecce HarpeBa W BBIASPXKKH aKTHBHOH razo-
poii daszoit.

4.2 Cocrae Hacelmaronieli cpes! JosbkeH obecneunBath nomyyeHue muddy-
3HOHHOIO C/IO0i4 ONTHMANBHOrO COCTaBa H CTPOCHUA, OGGCHC‘IHB&!O!IICFO 3alNTy
H3IEHA OT KOPPO3HU IIPHMEHMTENBHO K YCIIOBHAM HX HCHOJB30BAHMA MO Ha3Ha-
YEHHIO.

4.3 Tepmonuddy3noHHOe HHUAKOBAHHE NPUMEHHAMO K HW3JENHIM H3 CTamy,
YyryHa, MEi1 ¥l MEAHBIX CI/IaBOB.

4.4 Tepmonudy3HOHHOMY IMHKOBAHHIO NOABEPraloT U3AEIMA, Npolee
TIpeABapUTENBbHYIO TEPMHYECKYIO M MEXAHUYECKYIO 00paboTKH.

5 TpeOoBaHHA K H3TEAUAM, NOAJICKAIMM EHHKOBAHUIO

TpeGoBaHNs K U3ZENUAM, TTOINICHKANTAM ummonannio noFOCT P9.316.

5.1 TpeGoBanus K KOHCTPYKIHH H3AC/IHI

5.1.1 TTokpBITHIO TTOAMICKAT NETANH U Yy3iibl HEOONBINMX pa3MepoB: Ipecco-
BaHHBIE, KOBaHbIE, JMTHIE, MEXaHHYECKH 00paboraHHble (3aknamHbIe CTPOUTEIb-
Hble JeTany, rafiky, waibpl, GoNTel, LienH, MeJIKHe 3aTOTOBKH TPyD, CAaHTeXHHYe-
CKMX HM3JCNIHH, DNEMCHTBI HATOKCHHS 3N.KOHTAKTHOH ceTH *X.A. U ApP.) a Taioke
JUTMHHOMEpHBIE AeTany (OPOXKHbIC OrPaXKIeHHs, TPYObl, IPYTKHA U T.A.) NIPH Ha-
JIMYUH COOTBETCTBYIOLIETO TEXHONOrmieckore obopymopanus. Bce wusnenus
JIOJDKHBI COOTBETCTBOBATH TPeOOBAHIAM YepTeka.
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5.1.2 Ha m3pmenusax He NOJDKHO OBITh KapMaHOB, 3aKPHITHIX MONocTel. Bee
NOJNIOCTH M3/SIMH JOJDKHB] OBITh JOCTYMHEI JUIA HAHECEHHS TIOKPHITHS U3 AHdY-
3UOHHOI cMecH. [IpH HEBO3MOXKHOCTH HAHECEHUA MOKPHITHA Ha OTAENbHbIEC YACTH
TIOBEPXHOCTH M3NENHA B NOKYMEHTAlMH NAO/DKHA ObITh OrOBOpEHa BO3MOXHOCTE
OTCYTCTBUSA MOKPBITHA B 3THX NOJIOCTAX.

5.1.3 Vizpenusa monbie WK CIOXHOH (GOPMBEI C Y3KHMH HJIM TIIYXUMH OTBEp-
CTHAMH H 3230paMH [OBEPraloT NpoOHOMY LHHKOBAHHIO.

B JOKyMeHTallHH, CONPOBOKAAIOMEH Takue JeTam, AO/DKHA GBITh ykaszaHa
3HaYAMas IMOBEPXHOCTh M3JCHMA (HETand), HA KOTOpPYI0 0043aTENLHO HOJDKHO
ObITh HAHECEHO NOKPHITHE I NPAOGPETERHA SKCIUTyaTAlMOHHBIX KauyeCTB H
BHEMIHETO BUAR.

5.1.4 Kpenexssie JeTamM, NOmicKallie LMHKOBAHMIO, JIOJDKHBI COOTBETCT-
BOBaTh TpeGOBAHHAM ACHCTBYIONMX CTaHAAPTOB H MOJTBEPAIATHCA CEpTH(MKa-
TaM# 3aBOJIOB-M3IOTOBHTEINCH.

5.1.5 He 70mycKaloTCA K NOKPHLITHIO M3NENHA (IETAM), HMEIOMHE B CBOEM
cocTase MATKUl NPUNOH WA CMOMNEIL.

5.1.6 ITpenencHble OTKNOHEHMA pe3p0bl N0 HaHECEHHsS MOKPHITHA AOMKHBI
COOTBETCTBOBATh CTaHAApTaM Ha pe3b0bl. CiedyeT npeaycMaTrpHBaTh JOIONHH-
rebHbIH 3a30p HA MOKPHITHE OTACIBHO A/ HAPYXKHON WM BHYTpPEHHEH pe3nGhl
wm g o6erx pe3sd OJHOBPEMEHHO, €CNIM HAHOCAT NOKPHLITHE YBETHYCHHOMN
[OJIOMHBIL.

5.2 TpeGoBaHusA K MATEPHAJY H IOBEPXHOCTH 0CHOBHOI0 METAJLIIA

5.2.1 TIOKpEITHIO NOJBEPTAIOT U3JETHA H3 YIIIEPONHCTON H HH3KOJIETUPOBaH-
HO} cTayiM, B TOM YHCIIC NOBBLIIICHHON NPOYHOCTH, a TAKKE H3 YYTYHA, MEAH H
MEHBIX CILIABOB. _

Ecim Temueparypa otmycka Metamia moke 390°C, JomyckaeTcs UHHKOBAHHE
M3 0 HU3KOBaKYyYMHOM TSXHOJIOTHH.

5.2.2 Ha noBepXHOCTH AeTaneit He OMyCKaloTes:

- 3aKATHAs OKAIHHA, 3ayCEHLI,

- PacCHOCHUA M TPEUIMHBI, B TOM YHC/IC TOABMBILIHECA TOCIE TPaBICHUS,
NIONMpPOBaHNUS U Ap. 06paboTku;

- KOPpO3HOHHbBIE TOBPEHKICHHSA, TIOPHI ¥ PAKOBHHEI.

5.2.3 TloBepXHOCTB JIMTHIX U KOBaHBIX JeTaineil AO/DKHA ObITh Ge3 ra30BBIX H
YCaZOYHbLIX PAKOBHH, HUTAKOBBIX U (UIOCOBBIX BKIIOYEHMIA.

5.2.4 TToBepXHOCTDb HETaNCH, U3rOTORICHHEIX M3 TFOPAYEKATAHOTO METALIA,
JOJDKHa OBITH OYHINEHA OT OKANWHBI, TPABHILHOIO HIJIaMa, MPONYKTOB KOPPO3UH
OCHOBHOT'O METAJUIa ¥ APYTHX 3arpA3HEHMUIL.

5.2.5 TToBepxHOCTE A€TANCH MOCe MEXaHH4YecKoi 06paboTku BODKHA ObITH
Ge3 BUAMMOYO CNOS CMa3KH, SMYNBCHH, METAUIHYECKOH CTPYXKH, 3ayCEHLIEB, M-
JIM ¥ NIPOJYKTOB KOPPO31H, €3 BHEeAPEHUs YacTHI MHOPOIHOTO MaTepHaa.

OcTpbie yIIbi H KPOMKH H3JETHH, 332 NCKTOUEHHEM TEXHHYECKH 000CHOBaH-
HBIX CITy4acB, AODKHBI GBITH CKPYITICHB! pamdycoM He MeHee 0,3 MM.
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5.2.6 Ha nosepxHOCTH AcTanck nocne TepMoobpaGoTki He MOJKHO OBITH 3a-
GouH, my3bIpeif, KOPPO3HOHHBIX 09aroB, paccloeHul, kopobneHus.

5.2.7 CapHble MIBBI HAa JCTATAX JOJDKHBI OBITh 3a9MINCHHBIMM H HETIPEpHIB-
HBIMH TIO BCEMY NEPHMETDY.

He nomyckaeTcs HaIMYMe B CBapHEIX DIBAaX MOP, CBHINEH, TPEIIHH M ILIaKO-
BBIX BKJIIOYEHHH.

5.2.8 IToBepxHOCTS M3IENHA NEpen NMOKPHITHEM NO/DKHA GHITE OGe3kMpeHa
(XMMHYECKH WIH TEpMOOOEKHPHBAHMEM), OUHIIEHA MOCISAYIOMAM TPaBIeHHEM
W cTpyiino-abpasueHol 06paboTkoii.

CreneHb 09HCTKH DOBepxHocTH — 2 1o F'OCT 9.402.

5.2.9 IIponomKUTENEHOCTh XpaHEeHWs H3ENIMI C IOXFOTOBAEHHON JUId IHMH-
KOBaHHs MOBEPXHOCTHIO HE JOSDKHA MPEBLINATE 24 9 B YCIOBHAX, HCKIIOUAIOMHAX
BbiMAajeHHe KOHOEHCATa.

6 TpebGoBaHAA K TEXHOJIOTHYECKAM MaTepHAJIAM

Tpe6GoBanua k TexHoNorwueckum Marepuanam no I'OCT 28426, I'OCT P
9.316.

6.1 [lna npuroToBlIeHWA HachIaroieit (MOpPOIKOBOI) CMECH ¥ NPOBENCHAA
TepmonndpdysuoHHoM 06paboTkH M3nenuii HOMKHBI NPHMEHATHCA Marcpuaitsl H
BEINECTBA, BHITYCKAacMEIe MO AeCTByIOMmEed HOPMAaTUBHO-TEXHAYECKOH JOKYMEH-
TalMH.

6.2 KoMNOHEHTHI NIOPOMIKOBEIX CMecel JOJDKHBI HMETh CEpTH(MKAT C ykasa-
HHEM MapKd H Ha3BaHWA BEIecTBa, 0603HATEHHE CTAHAAPTAa HIM TEXHHYECKUX
YCHOBHMI, IO KOTOPHIM OHH H3TOTOBJIEHEI.

6.3 B cocraB HaceImaromei NOPOIKOBO# CMECH NOIDKHBI BXOIUTE NHHKOBBIN
nopomok Mapok ITL{1-T1LI6 mo F'OCT 12601 wam Apyrue LUMHKOBLIE NMOPOIIKH,
pMetolre ceprudukar win TY, no KoTopsiM OHM H3roroBnensl (TY1721-2002,
TY 1479-001-51467751-99), crabrwm3supyiomue J06aBKku, TEXHOIOTHIECKHE Ha-
TIOJTHHTCJH, TPeAOXPaHiiomue CMECh OT CICKaHHA, aKTHBATOPEL.

XpaHHUTH NOPOMIKOBBIE CMECH CIEQYET B 3aKPHITOH Tape ¢ COOTBETCTBYIOMIEH
MapKHPOBKOH.

6.4 Ilpn NOBTOPHOM WCHONB30BAHWY TIOPOMIKOBOM CMECH COCTaB €€ JOJDKEH
KOppPEKTHPOBATHCH.

6.5 KoHTposth KauyecTBa HACHIIAIONIEH CMECH OCYIECTRIAETCA IPOBEACHHEM
KOHTPOJILHOTO pexkuMa TepMoaHddy3HOHHOro IIMHKOBaHNA 00pasIoB U3 MeTamia
o0pabaTbBaeMBIX H31e/Hl.

TeMnepaTypHO-BpeMEHHbIE apaMeTpEl KOHTPOJILHOIO pexnMa, popma, pas-
Mep 00paslioB ¥ BHAB MX KOHTPOJA ONPEACIAIOTCH TpeGoBaHHAMM K oOpabarni-
BaCMOMY HM3MIEJIMIO H YCTaHAB/IMBAIOTCHA Pa3paGOTUMKOM TEXHOJNOIHIECKOH JOKy-
MEHTALHH.
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6.6 Kourpons xauecTsa Hacsuaroniei muddy2uoHHOM CMECH OCYIIECTBIAIOT
NPOBENCHHUEM CICHMANLHOr0 XHMHYECKOTO0 aHaM3a HAa COZepKaHHe MeTa/llnye-
CKOro IIMHKa W OKCH/Ia LHKA.

6.7 Texnonoru4eckuii npouecc TepMoxHdGy3HOHHOrO HACHILECHHUA MOBEPX-
HOCTHOTO CJIOS CTa/M, 9yryHa, MY 1 MeIHBIX CIUIABOB IOPOLIKOBBIMH CMECAMH
NOJDKEH co31aBaTh Aud¢y2HOHHbI Ol Ha OCHOBE COeUHEHMIA [IVHKA.

7 TpeGoBaHus K NPOBeAEHAIO TEXHOMOTHYECKOro Nponecca

7.1 Texsonoruyeckuit mpouecc TepMoaHddy3HOHHOro UHKOBAHMA H3EIHI
COCTOHT U3:

1) 3arpy3ku W3AeNMit B KOHTEHHEp H 3aCHIIKH HACHIIIAIOMIEH CMECH;
2) npoBeneHus TepMoAH(dY3INOHHOTO UHKOBAHUS;

3) BBHITPY3KM M OYHCTKH H3ACIMIA;

4) KOHTpOJIA IO BHEIIHEMY BHIY H TOJIUHHE;

5) DononHUTeNHLHON 00paGOTKH NPy HEOGXOAUMOCTH;

6) KOHTpOIA Ka4eCTBA MOKPHITHA.

7.2 TIpouece TL] MeTarumHIecKHX U3eui JOJDKEH HTPOBOOHTECA B YCIIOBH-
X, HCKITIOYAIOMINX HX OKHCJICHHE.

7.3 Tipu Tepmonndpy3HOHHOM LHHKOBAHHH C IPHMEHEHHEM BpPAIAIOMIErocs
KOHTEHHepa M MCHONB30BaHMHM HEGOMBIIOro KOJMYEeCTBa HackuIaiomelics cMecu
(~ 1,5-5 % 1o Becy OT IMHKYEMBIX M3/Ie/HIi) CHavYaa AO/DKHA NPOMU3BOAMTECS 3a-
rpy3ka Jerasel, 3aTeM Hachimaromei CMecH.

7.4 3arpyxath KOHTEHHEpE! B NEYb CEAYET He no3aHee 24 YacoB MOCIe MX
YNaKOBKH.

7.5 TemueparypHO-BpeEMEHHBIH  pexcdM mponecca TepMOAH((Y3HOHHOTO
LMHKOBAHHs BBIOHPAIOT MO BHAY 00pabarsiBaeMBIX H3menmuii (MapKa MaTepHania,
¢opma, pasmepsr) H TpeGyeMbM mapamerpaM muddy3uoHHOrO ClIOA (TONMIMHA,
(a3oBHlii COCTaB U CTPYKTYpPa).

TIponO/DKATENIBHOCTD BBIAEPKKH HCIHCIAIOT C MOMEHTA NPOrpeBa KOHTCHHE-
pa 0 TeMIepaTypsl HachIUeHus. BpeMs nporpesa o TeMneparypbl HaChILEHHS
3aBHCHT OT pasMepa KOHTeiiHepa, COCTAaRa HACKINAIOMEH CMECH, MAcCH! YIIAKOBKH,
TEMIIEPATYPE! 1 MOLIHOCTH [IEYH M APYTUX MapaMeTpos.

7.6 PexxuM OXJI0KASHHA 1TOCIE HACHILEHHUA JOJDKEH COOTBETCTBOBATH TPEOO-
BaHHUAM, NIPEABABIACMBIM K 00pabaThiBacMbIM H3NENMAM, M HCKIIOYaTh BO3MOXK-
HOCTB OKMCIICHHA H3ACMIt X HaceImalomel CMeCH.

7.7 PackpeIiBaTh KOHTEHHEDHI ClIEXYET NOCE OXADKICHUA MX N0 KOMHATHOR
TeMueparyphl. Cofiep;xuMoe KOHTEHHEPOB BEIrPYKalOT B CIIELHANBHBIE YCTPOHCT-
Ba (OCTATKM HacHIMAIOMEH cMecH B AIMUK, ONMHKOBAHHBIC H3JEINIA B TIONNOH),
HCKIIOYAIOIEe BOIMOXKHOCTS ITONMajaHuA B HACHIIAIOUIYI0 CMECh MOCTOPOHHHX
MPEAMETOB H BELIECTB.

7.8 OUMHKOBaHHEIE H3NETUA CIEAyET OYUCTHTH OT MOPOINKOBOH cMecH, a
Tpu HeOGXOAHMOCTH [IPOMBITH B ropgdeil M XoNnoAHOH Boje U mpocynuts. [To xo-

7



CTO 18817144-0059-2008

FOBOPEHHOCTH C «3aKa3YMKOM» MOXHO CHENaTh JONONHUTENBHYIO (HHHLUHYIO
obpabotky (¢pocdaruporanne, MIacCCHBHPOBAHUE U JD.).

7.9 nd yTOYHEHHA TEMIIEPATYPHO-BPEMEHHBIX MapaMeTpoB TEXHOJOrmde-
cKoro mporiecca TepMoan(py3HOHHOro IMMHKOBAHMA M3NETMi B HACHINAIOMHX
cpefax CleAyer NpOBOAMTh KOHTPOJLHYI0 00paGoTKy ONBITHRIX O0pasLoB m3fe-
JMA ¢ MOCHEQYIOIIMM aHATH30M OCHOBHBLIX NapaMeTPHYECKHX 3aBHCHMOCTEH Me-
JKRXY BpEMEHEM, TEMIIEPATYPOH H COCTABOM HachImaiomei CMECH, 2 TaKXKe TO/HMIH-
Holi H ¢a30BEIM COCTaBOM JH(DY3HOHHOTO CIIO%.

7.10 KoHTpONb KavecTBa TEXHOMOTHYECKOro Ipoiecca LMHKOBAHMA OCYHIe-
CTBIMIOT B COOTBETCTBHH C TPeOGOBAHMAMH HACTOALIETO CTAHAAPTa H MPOBEAECHH-
€M NEPHOAUYECKHX UCTIBITAHHA Ha KOPPO3HOHHYIO CTOMKOCTH (3alIMTHBIE CBOHCT-
Ba) MOKPLITHA (cM. npuioxenue B). IIpu nomydeHun HeyaOBIETBOPHTENBHBIX pe-
3yNBTaTOB TEXHOJOTHIECKHl NPOLIECC NPHOCTAHAB/INBAIOT, BRIABIAIOT IPHUNHEL,
YCTPaHSIOT MX M NPOBOJAT MOBTOPHbLIE HCITBITAHMA.

8 TpeGoBanusi K OCHACTKe H 000PYJOBAaHHIO

8.1 Tepmomaddy3uOHHOE LMHKOBaHNE H3EMMHA NOMyCKaeTcA NPOBOAUTH B
HATpeBaTeNbHBIX MeYax PaIHIHON KOHCTPYKUHH NEPHOAMYECKOrO ¥ HEmpephis-
Horo AeHCTBHA: KAMEPHBIX H TONKATEIbHBIX ¢ HHXPOMOBBIMH, KapGOPYHIOBBIMH H
JpyrvMH HarpeBaTe/IMH, 3J1.Iedax ¢ 3alUTHOM arMocdepolf, BakyyMHBIX medax.

B 3aBHCHMMOCTH OT KOHKPETHBIX YCIOBHIi H 00BEMOB IPOH3BOACTBA, HATPEBA-
TENbHBIE NeYH JOJDKHBI 0G0PYHOBATECA TEIUIOYIOBHTENSMH.

HarpeBaremsHele ycTpolicTBa IOJDKHE! 00ecTieYHBaTh:

1) HarpeB u3zenmmit IO 3aNaHHOM TeMIICpaTypEL;

2) paBHOMEPHOCTE TEMIIEPATYPHOTO MO/ B npenenax +5°C;

3) aBTOMATHYECKYIO PErHCTPALHIO, PEry;MpOBAHHE 1 3aTHCEL TEMIEPATYPEI C
TOTHOCTHIO +5°C.

8.2 Pasmep # (opMy koHTelmepa Wi TepMoauddysuonHoi 06paboTku cie-
AyeT BLIONPAaTE B COOTBETCTBHH C raGapuTHBIMH pasMepaMu U GpopMolt oGpabGaTsi-
BaCMBIX M3/ICIHI.

8.3 Kourteiinepsl NO/DKHBI H3TOTABIMBATECA H3 HH3KOJNETHPOBAHHOH, yrie-
ponuCTOil WM HepKaBetoLIel CTaH ¢ TOMIMHON CTEHOK He MeHee 3 MM.

9 TpeboBaHNsa K NOKPHITHIO

9.1 Knaccnguxanus NOKpbITHI

9.1.1 O6o3navenne nokpsrruit no FOCT 9.306, Tepmonuddy3HoHHEI crio-
co6 HaHecenus NOKpeITHA 06o3Hagaior «TI[». [To cornacosanmio ¢ 3aKa3guKoM B

0603HaYeHUM JTONOJHHTENLHO YKa3hIBAIOT KIACC NOKphITH Mo Tabmaue 1 u mpu-
MeHAeMYyI0 TexHoJoruio «Neo ZINCy.

8
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9.1.2 Knaccudukanns nokpsIThit B 3aBHcuMocTH oT Tomuuest no I'OCT P
9.316-06 npuBeneHa B Tabmmie 1.

Tabmuna 1

Knacc mokpsitus TonniMBa, MKM
1 oT 6 10 9 BKJI.
2 «l0« 15«
3 « 16 0 «
4 « 21«30«
Sa «31 «40 «
5b «l «50«

Ilpumeqanue: B BHAY MIAPOKOIO HHAIA30HA TOMUMH MOKPHTHA Ka1acca 5 o T'OCT P 9.316-06
ot 31 Mxm z10 50 MKM, nenecoo6pasHo B NPAKTAYCCKIX LENIX BBECTH MOAKIACCH HOKPHITHS 5a
u5b.

Ecnu tpebyioTcs NOKpHITHA Gonbiielt TOMMKHDI, HAIPUMEP, JUIA Ype3Bbrali-
HO arpecCHBHBIX YCNOBMH WIM O4eHb MUIMTENHHOrO CPOKA CIyXOBI, TO 3aKa3dHk
3TO0 TpeGOoBaHUEe NODKEH COMNIACOBBIBATE C UCMIONHHTENIEM TIOKPHITHIA.

9.1.3 KnaccnuKauus MOKPEITHI B 3aBHCHMOCTH OT ZIONONHHTENRHOH 06pa-
6oTkH mpuBe/EHa B Tabnume 2.

Tabmiua 2
Tun nokperras XapaKTepHCTHKa
I Be3 gononuurensHoii 06paboTkH

la ITlocne poctaruposanus

IITb Tocne dpoctharrpOBAHHA H IPOIUTKH MACIOM
Ic ITocae docharupoBaia U NPONMTKH YIJIEBO-

JIOPOJTHBIM COCTaBOM
111d TTocne naccMBHPOBaHHUSA

9.2 Buemuuii BRI NOKPHITHS

9.2.1 TokpeITHE NODKHO OBITH MaTOBO-CEPOTO WIH CEPOro LIBETa, PaBHOMEP-
HbIM, CIUIOLIHBIM, IIaJIKUM WM [IEPOXOBAThIM.

Ha moxpsITHH He JOMKHO GBITH B3XyTHiA, PAKOBMH, TPEHIHH, HAPOCTOB, OT-
CIIO€HHS1, BKPaILIEHHI KBapLIeBOrO NecKa.

9.2.2 Ha noKpeITHH JONYCKAIOTCA TEXHOJIOTHYCCKHE NATHA TEMHO-CEPOro
upera (U3MEHEHWE LBETa MOKPHITHA 0e3 W3MEHEHUA TOMIMHEI) He Gonee 5% oT
BCeit MOBEPXHOCTH H3NENHA.

9.2.3 Ha mokpeiTiH JOMYCKAalOTCA MOBEPXHOCTHEIE Bapai#Hbi, PUCKH OT CO-
OPHKOCHOBEHHMA JETaNedl Ipyr C APYroM, M3MEPHTENBHBIMU HHCTPYMEHTaMy,

9
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NOXBEMHBIME NPHCTIOCOOIeHNAMU Ge3 paspyImenus NOKPHITHA JO OCHOBHOIO Me-
TAIA.

9.2.4 OTCyTCTBME MOKPHITUA B MOpAaX, MECTaX BKIIOYECHMH, JOMYyCKACMBIX
HOPMaTHBHO-TEXHUUECKOH JOKYMCHTallHel Ha IUTHE, He ABJAETCH GPakoBOTHBIM
TIPH3HAKOM.

9.2.5 B riyXux ragKkvX H pe3n0OBBIX OTBEPCTHAX H 11a3aX AHAMETPOM (IH-
pHHO#) 10 12 MM H B CKBO3HBIX IMIaZIKHX H Pc3b0OBBIX OTBEPCTHAX M Na3ax Jua-
MeTpoM (WMPHHOI) KO 6 MM TOIIUAHA TOKPHTHA Ha rMybnHe Gonee OAHOIO AWa-
MeTpa (W4 OFHOM MMAPUHBI) HE HOPMHpYyercs. Ecimi B KOHCTPYKTOpcKoH JOKy-
MEHTaLMM He YKa3aHbl TPeOOBAHMA K TOJIIMHE MOKPHITHA HA 3THX YdacTKax, JO-
IMyCKaeTCs OTCYTCTBHE NOKPLITHA.

9.2.6 Ha noBepXHOCTH NETaNH HE JOMYCKAaeTCA HANIMYHE OCTATKOB TEXHONO-
ruyeckolt cMecH.

9.3 TompHA NOKPLITASI

9.3.1 TomumHy NMOKPHITHA HAa U3NENHAX HWIH 37E€MEHTaX KOHCTPYKUmif ycTa-
HaB/IMBAKOT B 33aBHCHMOCTH OT yCiOBHi skciuryatammn  nmo 'OCT 9.303 wm no
CTeneHH arpeccuBHOro Bo3gekcreus cpeapl no CHulIl 2.03.11, yuutsiBan npH
3TOM NOBBIIICHHYI0O KOPPO3HORHYIO CTOMKOCTH TepMOAH(p()Y3HOHHOrO ITUHKOBOTO
MOKPHITHA 10 CPABHEHHIO C APYTHMH METONAMH HAHECEHNA LMHKOBOIO MOKPEITHA
(oM. mpunoxenue A, tabmuua A.1).

10 TpeGoBaHHS K KOHTPOJIIO OCHOBHOI'0 MeTAJLIA H NOKPHITHA

10.1 Ilepen HaHeceHHeM NOKpPEHITHIL 2-5% u3nesmit U3 HapTHH, HO He MeHee
TPeX, a U3NCIHH EAHHMIHOTO MIPOU3BOACTBA — KAXKAOE M3ACNHE KOHTPOIHMPYIOT B
COOTBETCTBHH ¢ TpeOOBAHHAMU HacTOsMero craiaapra u 'OCT P 9.316.

10.2 HaHeceHHOE LMHKOBOE MOKPHITHE NOJIBEPTAIOT KOHTPOIO HO BHEINHEMY
BHJY Y TOJILLMAHE.

Ha KOHTPOJIb TMpPEXBABNSAIOT KKAYIO MAPTHIO OLMHKOBAHHBIX M3zennid. 3a
HapTHIO NPUHUMAIOT M3AENHA OJHOIO TUNA M pasMmepa, OIHOH MapKy CTaNH, LKH-
KyeMbl€ 33 OTHH TEXHOMOTHYECKUN LIUKIL.

10.3 KoHRTpoymo BHELIHEro Buza NOKPLITHI N0ABEPraioT He MeHee 10% u3ne-
Jmii OT KaKJO0H NapTHH, a IPH €AMHHYHOM MPOH3BOJACTBE — KOKI0E H3AETHE.

10.4 KoHTpOIIO TOMNWHBEI MOABEPralOT He MEHEE TPeX WITYK H3Aenuit OT
TIapTHH.

KoHTpoNik TONMIMHEI NOKPLITHA MeTawiorpaduieckaM (apOuTpaXHEIM) Me-
TOZIOM JOITy CKaeTcsi IIPOBOIHTL Ha OJHOM ACTaNy OT NapTHH.

10.5 KoHTpoNb TOMUIMHBI NOKPHITHS NPOBOAAT HO €ro JONOJHHUTENbHOH 06-
paboTku (HaHeCEHHE KOHCEPBALMOHHBIX CMa30K H T.IL).

10.6 TonmmHy MOKPHITHA KOHTPOIUPYIOT Ha IOBEPXHOCTH, HE MMEIOLIEH Ha-
KaTKd M pe3b0El, Ha pacCTOAAMH He MeHee 5 MM oT pebep, yITIoB, OTBEPCTHIA.

10
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10.7 TonmpuHy MOKPHITHA Ha Pe3b0OBBIX KPENEKHBIX ACTAIAX KOHTPONHPYIOT
Ha 6oNTax B Tpex TOUKAX: Ha IUIOCKOCTH (rpaHM) rojoBkH 60iTa, riiamkoi 9acTh
6ora ¥ TOpUEBO# YacTh 6OJITa CO CTOPOHB! Pe3bGEI; Ha TOPLAX rack.

10.8 TonumuHy noxpsITus B pe3pboBoit 9acTn GoNnTa HE KOHTPOJIMPYIOT, 4 ra-
PaHTHPYIOT NPABHIBHOCTHIO TEXHOJIOTHH HAHECEHNA TTOKPHITHA.

10.9 3a KOHTPONBHYIO TOMIHHY TOKPEITHA, YKA3HBACMYIO B TEXHMYECKOH
HOKyMEHTAUWH, NPUHAMAIOT cpenHeapudMeTHueckoe OT NPOBEACHHBIX H3Mepe-
HH.

10.10 HNorpemHocTs MAMEPHTENLHOIO HHCTPYMEHTA IS HEPA3pyHIAOmEero
KOHTpOJIA HobKHA GBITE He Gonee £10%.

10.11 I'lpu nony9eHHH HEYROBIETBOPHTEILHEIX PE3YILTATOB KOHTPOIA TOJ-
IHUHEI TIOKPHITHA [IPOBOAAT NMOBTOPHBI KOHTPONL HA YABOCHHOM KONHYECTBE A€~
TaneH.

10.12 TIpy mONy4eHHH NOBTOPHBIX HEYJAOBICTBOPHTE/IBHBIX PE3YJILTATOB
TOMIIMHBI NOKPHITHS MPOBOJAAT MOBTOPHOE IIMHKOBAHME, & B CITydae HeyHIOBJIETBO-
PpHUTENBHON CBMHYHBAEMOCTH Pe3b0OBBIX COCAMHEHUN — AOTIONHHTENbLHYIO Apobe-
cTpyiiHyIo (npoGemeTHyIo) 06paGoTKy MOKPHITHA C MOCHEAYIOmEH NpUeMKoi 1o
BBIICYKA3aHHEIM NAPAMETPaM.

10.13 TTpoyHoCTh CLEMIEHNS NOKPHITHA C OCHOBHEIM META/LIOM HE KOHTPO-
TUPYIOT, 8 FAPAHTHPYIOT NPaBHIBHOCTBIO TEXHOJIOTHH HAaHECEHHS HOKPHITHA.

11 Metoanb! KOHTPOJIA HOKPLITHS
11.1 KoHTpOJIb BHEITHEr0 BUAA NOKPHITHS

BHeuHuii BuJ| NOKPHITHA KOHTPOJIMPYET BA3YAIbHO HEBOOPYXKEHHBIM I1a30M
TIPH OCBELIEHHOCTH He Menee 300 JIK Ha paccTOSHWM 25 CM OT KOHTPOJIHpYEMOH
MIOBEPXHOCTH.

11.2 KoHTpOAh TORIMHBEI HOKPHLITHH

KOHTpOb TOMIHMHBI NOKpPEITHA ocymecTsroT no FOCT 9.302.

11.2.1 Maznumnoiii memood

MeTox OCHOBaH Ha PErHCTPAIlM H3MEHEHHS MATHHUTHOTO COMpPOTUBJICHUS B
3aBHCHMOCTH OT TOJIIHHbI MOKPEITHA. B kauecTBe M3MepHTENLHEIX IPHGOPOB HC-
NOJIL3YIOT MATHUTHEIE TONMIMHOMEDEI.

3a pe3yNETAT H3MEPEHHS TOJIHMHES TIOKPHITHI IPUHAMAIOT CpeaHee apHpMme-
THYECKOE 3HaYCHHE HE MEHEe TPEeX U3MEpEHMH y KpaeB U B CepeauHe KOHTPOIM-
pyeMoit IOBEPXHOCTH OJHOTO H3NEHA.

OTHOCUTENBHAA OTPEMHOCTS METOAR £10%.
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11.2.2 Memannozpaguueckuii Memoo (apbumpaxicibiii)

11.2.3 Meroa ocHOBaH Ha M3MEPEHMHA TOJIIMHBI MOKPHITHA HA MOMEPEYHOM
numbe ¢ NpUMEHEHUEM MeTasuiorpapHYecKHX MHKPOCKOTIOB PalIM4HLIX THIIOB.
O6pasen U1 H3TOTOBNEHHA NUTH(A BEIPE3alOT U3 OHHHKOBAHHOrO m3zenud. Ton-
IAHY [HMHKOBOIO MOKPHITHA M3MEpAIOT Ha NUIMde He MEHee 9eM B NATH TOYKAX,
PaBEROMEPHO paclipeAeieHHEIX Ha NHHEHHOM ydacTKe JTHHOH 0k0/io 1cM.

3a pe3yneTar MPHHAMAIOT CpelHee apHPMETHYECKOE PE3yNLTATOB BCEX U3-
MEpeHHIA.

OTHocHTeNnbHAA IOrPEeHOCTE MeToAa £2%.

11.2.4 I'pasumempuuecxuii Memoo

I'pasrMeTpdeckHii METOA MPHMEHAIOT [l ONPEACICHUS CpeaHeH TOMIMHBI
NOKPHTHA. MeToN 3aKmovaeTcs B B3BENIMBAHUA 00pa3lioB-CRMAETENEH A0 W MO-
cJie HAaHECEHHUS KT JI0 M IOCJIC CHATHA MOKPHITHA.

OTHOCHTENbHAA NOTPEIHOCTE FPaBHMETpHYECKOro Metona £10%.

12 TpeGoBaHns K YNAKOBKE, XpaHEHHIO H TPAHCIOPTH POBAHHIO
u3nennii ¢ repmoaudPy3HOREBIM NHHKOBLIM HOKPLITHEM

12.1 YnakoBka, TpaHCTIOPTHPOBAHHE M XPAaHEHHE JETANEH M KPEen&XHRIX M3-
e ¢ MOXPHITHEM AOJLKHBI MPOM3BOAHTECA B COOTBETCTBHH € TpeGOBaHMAMM
Hacrosmero Crangapra u 'OCT P 9.316, 'OCT 18160, 'OCT 15150 (ycnoBus
1-5).

12.2 leranu B KpeneKHbIE H3LCMHA C NOKPHITHEM MEpEX TPAHCIOPTHPOBA-
HHEM M XPAHCHHEM NOJDKHBI OBITh YIIAaKOBaHbl B TPAHCTIOPTHYIO Tapy, 3a{MDIAl0-
LIyI0 HX OT BO3/IeHCTBMA OKpyXalollel cpeapl (M0XKAA, BIAry, MbUIM) H OT Mexa-
Hudeckux noppesxaenwmif (TOCT 18160 m.1.1). TpaHcropTHas Tapa 3TO KapTOH-
HBIC, IJIACTMACCOBEIC, ICPEBAHHBIC, METAUIMICCKHE AIAKH, MeTaudeckue O6a-
pabansi 1 Ap. ('OCT 18160 n.1.7).

12.3 Homyckaercs ynakoBKy HAeraneif M Kpen&XHbIX H3AENMI C MOKPEITHEM
NPOM3BOAMTE B FEPMETHIHYIO Tapy C NPHMEHEHHEM CPECTB BPEMEHHOMN NpOTH-
BoKoppo3nonHo# 3amuThl o 'OCT P 9.316 u I'OCT9.014.

12.4 TpancnoprupoBasHe AeTanelf H KPEeN&KHBIX H3ACMHHA C NOKPHITHEM
JIOJDKHO OCYINECTRIATHCA B 3aKPHITHIX MAIlMHAX WM Manmmnax ¢ tenrom (TOCT
15150 1.10.3).

12.5 Xpanenue fmeraneii # KPenéKHbIX M3/EHIl C MOKPHITHEM JROJDKHO MpPo-
H3BOJHTECA B 3aBHCHMOCTH OT PasMEILECHHA, MaKpOKIHMATHIECKOro palioHa, THIIa
arMocyephl ¥ COBOKYNHOCTH KIMMAaTH4eCKMX (Hakropos, BO3jeHCTByIOmMX Ha
ynakopassble u3nems (FTOCT 15150 Ta6n.13):

YCIIOBHE 1 — OTaIuIMBaeMEBIC H BEHTHITHPYEMBIE CKIIaIbL;



CTO 18817144-0059-2008

yCoBHA 2, 3 — 3aKpbiThie CKJabl C €CTECTBEHHOM BEHTHILIIMEH, IIE BIakK-
HOCTh H KOJICOaHHS TEMNEPATyphl CYIIECTBEHHO MEHbILIE, Y€M HA OTKPHITOM BO3-
ayxe;

ycnoeus 4, 5 — HaBeChl WM NOMEIICHHA, Iie KONeGaHHus TeMneparypel H
BJI&KHOCTH HECYIECTBEHHO OTJIMYAIOTCA OT KoJleOaHuit Ha OTKPHITOM BO3/TyXe€.

12.6 Ilpu xpaHeHMH W TPAHCTIOPTHPOBAHUH I'OTOBBIX U3JENHI C MOKPHITHEM

JOJDKHO OBITh HMCKMOYEHO NpPAMOE MOMaNaHuA Ha TOKPBITHE KOPPO3HOHHO-
arpeccusHrix Bemects (TOCT P 9.316).

13 TpeGoBanus 6€30NaACHOCTH B 3KOJIOTHH

13.1 B Bo3aymHO# cpene ¥ CTOYHBIX BOJAX B NPUCYTCTBHH JIPYTrHX BEIIECTB
W $akTopoB npoueccs! TepMoanpdy3nonHoi 06paboTkM U 3alUTH METAMIHYE-
CKMX M37I€/Mi B CHHTE3HPOBAHHBIX HACHIIAIOMHKX CPeNaX TOKCHYHBIX BEIIECTB He
00pasyroT u He TpebyIOT CHelMANLHEIX MEPONPHATHII N0 3alIKTE OKpYKaKoueh
cpezbl.

JlomkHa obecredyMBaThCa YTHUNM3AUMsA OTXOAOR NMPOHM3BOACTBA MYyTEM BTO-
PHYHOr0 MX HCIONB30BAaHHS B TEXHONOrHYECKOM MNpPOLECCE B COOTBETCTBHM C
n.6.4.

13.2 [pu npoeenenun npoueccoB TepmoauddyznoHHol 06paboTKH ROIDKHBI
ObITh MPEXYCMOTPEHBI MEPHI M0 3aIMTE PabOTAIOMMX OT BO3MOMHBIX BO3ACHCT-
BHIi OIACHBIX H BpeaHbiX hakTopoB B cooTsercTauu ¢ [OCT 12.0.003:

- MOBBLILIEHHO} 3ara30BaHHOCTH H 3aMbLICHHOCTH BO3IyXa B paGoucii 30HE;

- TOBBIUIEHHOH TeMIepaTypsl MOBEPXHOCTH 0OOPYAOBAHKA W TEXHONOTHYE-
CKO#f OCHACTKH.

13.3 IIpn pa3paGoTke u peamM3anuu npouecca tepMmoauddysuonHoii obpa-
60TKM JO/DKHBI YYUTHIBATECA oOlMe TpeGoBaHKMA K NMPOU3BOACTREHHBIM MpoOLEC-
cam no I'OCT 12.3.002 u obine TpeGoBanus kK MpOUECCAM TepMHUUecKoi 0Opa-
60Tku Metaios o N'OCT 12.3.004 (B wactu pa3n.2).

13.4 Tepmopuddy3uonHyio 06paboTKy NPOBOAAT B NOMEWIEHUSX, COOTBET-
cteyromux tpeGoanusam CHull 2.09.03-85.

Vuactku TepMomuddy3HoHHOH 06paboTkH NODKHEI OBITE 06OPYAOBaHBL
NPUHYAMTENbHOM BeHTHIANMeH B cooTseTcTBuM co CHuIT 2.04.05-86 ¢ ouucTkoii
U pacceHBaHHEM B aTMocdepe yansieMoro Bo3ayxa.

13.5 MpenensHo momycTHMas KOHLEHTpauus NbiieoOpasHbIX BEIIECTB B MO-
MEUIEHHIX 1 BEHTHWIALHOHHBIX OTCACBIBAIOIINX CHCTEMaX He JOJDKHA NMPEBBIIATH
HopM, yctanoBnennsix 'OCT 12.1.041.

13.6 Bo3ayx paboueil 30Hbl JOJLKEH COOTBETCTBOBaTh TpeGoBanusm ["OCT
12.1.005.

13.7 MecTHbie yCTPOHCTBA BBHITAXKHON BEHTWIALHH JO/DKHBI OBITh BBHIIONHE-
HbI B COOTBETCTBHH ¢ TpedoBanmamu OCT 12.4.021.

13.8 Coctosnue BosmyuHo# cpeapl kKontposmpyiot no 'OCT 12.1.014 u me-
TOAMKaM, YTBEPKACHHBIM MunucTepcTBoM 3apasooxpanenuns CCCP.

13
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13.9 Obopynoranme, ucnonsdyemoe mis tepmomuddyznonsoll o6paborky,
JoIKHO coorBercTBoBarh TpeGosanmam 'OCT 12.2.003 (B yactu pasa.S) u TOCT
12.2.007.9.

13.10 INorpy3ouHo-pasrpy304Hbic paboThl ¥ TPaHCHOPTHPOBAHHE HA YYacTKe
TepmoauddyznonHOM 06pabOTKN HODKHB! COOTBETCTBOBATH TpeGoBanusam ["OCT
12.3.009 u 'OCT 12.3.020.

13.11 PaGouee MecTO Ha ydacTKe TepMoaudpy3HoHHOH 06paGoTKH JOIDKHO
COOTBETCTBOBaTh 3proHoMerpryeckum Tpedosanmam FOCT 12.2.033.

13.12 I'lpu pabore Ha ydactke TepmomuddysuonHo#t 06paboTkn Heo6XoaUMO
TONB30BAaTECA CPEACTBAMH MHIMBHAYaNbHOH 3ammTel B coorBercrBud ¢ 'OCT
12.4.011:

1) cneunansHol ogexnoii mo F'OCT 12.4.045;

2) cpeacreamu 3amuthl pyk o 'OCT 12.4.103;

3) cpencreaMu 3amMTHl KO)KHOrO NOKPOBA PYK OT BO3NEHCTBHA MBUIH TOK-
CHUHBIX cpeJl (AepMaTosiornyeckue 3amuTHeie cpeactsa no [OCT 12.4.068);

4) cpencTBaMi 3alllMTH OPraHOB JBIXaHWA (QUIBTPYIOIIHE PECITMPATOPhI IO
I'OCT 12.4.004  npoTHBONBUIEHEIE pecnuparopsl Tuma Y-2K).

13.13 Tpe6oBaHuA Kk npodeccuoHalbHOMY 0TO0pY NMEepcoHaNa i paboTel Ha
yuactke TtepMmorHbdy3HoHHOH 00paboTku noymkuel coorBercrBoBaTh I'OCT
12.3.004 (8 wactu pasn.7). OGyuenne u npoBepka 3HaHuit nepcoHana — no 'OCT
12.0.004.

13.14 Ha yuactkax TepMoautdy3noHHO# 06paboTku J0JKHBI GHITE pa3spa-
60TaHpl ¥ HCIONB30BaHBI MHCTPYKUMM NO 6€30macHOCTH Tpyla, YYHMTHIBAIOIIHE
HHAUBMAYAGHEIE OCOOCHHOCTH IIPOU3BOJCTRA.

14
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IIpunoxenne A
(cnipaBoyYHoe)

XapaKkTepHCTHKA NOKPLITHS M peKOMeHJAUHH
110 BLIGOPY TOIMIHHE!

1 Tepmoanddby3uOHHOE LHHKOBOE NMOKPBITHE SBIACTCS AHOMHBIM MO OTHO-
UIEHHIO K YePHBIM METAUTaM W 3aLIMINACT CTAIh OT KOPPO3HHU CKTPOXUMHUECKH.
[To cTpykType 3TO MOKpHITHE COCTOMT M3 MHTEPMETAIUIMYECKOTO COENHUHEHHS B
ocHOBHOM §,-(askl, 7-11,5% Fe — ocranbHoe Zn), 3areM ToHKoro cnos I'-Ghazer
(28% Fe — octansHoe Zn). [To y6smBaHmI0 K MaTpHIie Kaxgad ciaemyiomas daza
ABJIAETCA KATOJOM IO OTHOIIEHHKIO K MPEABITYIIeH.

TokpEITHE TIPEAOTBPAIAeT KOHTAKTHYIO KOPPO3HIO CTATIH NPH CONPSKEHUH C
JOETAIMH U3 alIOMMHAA H €ro CIUIABOB, O6ECMEYMBACT CBUHYMBAEMOCTb Pe3b60-
BBIX coe/iuHeHMit. [ TaBHOE MPeuMyIECTBO ITHX MOKPHITUIH O CPABHEHHIO C Iajib-
BaHMYECKUMH — OTCYTCTBHE BOJOPOJHOTO OXPYTUMBAHHUA.

2 Tepmonupdhy3uoHHOE HHHKOBOE ITOKPHITHE IIOJTYHalOT NP HArpEBaHUH Jie-
Tanell B KOHTeliHepe ¢ Oud(Py3HOHHON HachIIAONEd CMechbio, COCTOMIIEH M3
LMHKOBOTO MOpOIIKA H MHEPTHOro pa3baBHTENA, ¢ HachHUarollelf CMECHIO, CO-
CTosILeH U3 HUHKOBOTO MOPONIKA M aKTHBATOPOB, MPH OTKHIe OUUHKOBAHHBIX W3-
Jenuit H B pacTUIaBNIeHHBIX COJIEX HHHKA. Paboume TeMneparypsl HaHECEHHS IO-
kpeitHa 390-500°C. C npuMenenueM Heriry6okoro Bakyyma (~ 1,33 MIla) noxpsi-
THS MOXKHO HaHOCHTH IIpH TeMnepatypax ot 260°C.

3 Tosmy4yaemoe NOKpHITHE GECIIOPUCTOE, TOYHO TIOBTOPSAET KOHTYPHI H3EIHU,
OHO OIHOPOJHO IO TOJIIHHE Ha BCEH A€Tamu, BKIIOYAs H3AENHS CJIOXKHOH GOopMbI
(8 TOM HHCHe pe3s0OBbIE COEAUHEHH).

4 TlokprITHe 06nanaeT MPOYHBMM CUETUIEHHEM C OCHOBHBIM METAJ/UIOM 32 CYET
B3a¥MHOH nudQy3nn UMHKa U xene3a. LIMHK NMpoHHKaeT B MATPHILy CTAIM NpH-
MepHO Ha 30-35% TOIHHBI MOKPHITHA, B MaTpULly 4yryHa — okoso 70-80% B Bu-
Ie a-(askl, TBEPIOro pacTBOpa UMHKA B KeJese.

5 MEKpOTBepHOCTh TOKPLITHA B CpeAHeM cocraBmster M &;-¢asst 4450-
4015 MITA (454-471 kr/mm’), ana T'-gasst 5047-5390 MITa (515-550 Kr/mMm).

6 Tlpy HaHeceHUM TOKPHITHA AETATH YKIaIbIBAIOT WIH 3arpyKaloT «HaBa-
JioM» B KOHTeHHep. Tak kak pasMep JAeTajel orpaHHuHBAETCA pa3MepaMy KOHTeH-
Hepa, Npolece Haubosee IKOHOMUYCH U1 M3Aenul HeGONBIIUX pasMepoB, KOTO~
pbl€ IUIOTHO 3aNOJIHAIOT KOHTEHHED.

7 Koppo3uoHHas CTORKOCTE TepMOAH((PY3UOHHOTO HMHKOBOTO MOKPBITHA B
2-3 pasza BhIlIE, YEM ranbBaHUYECKOro U B 1,5-2 paza BEILIE ropsyero HHUHKOBOTO
TIOKPAITHA. JJaHHBIE O CKOPOCTH KOPPO3HHM HOKPBLITHA B YCJOBHUAX SKCIUTyaTalMH
no 'OCT 9.303 unu nmo creneHu arpecCMBHOro Bo3nelcTBUs cpexnsl nmo CHull
2.03.11-85 npueeneHbi B Tabmuue A.l, KOTOpoli peKOMEHIYETCs NONb30BATHCA
npu BEIGOPE TOMIMHBI 3ALNTHOTO TIOKPHITHA.

15



CTO 18817144-0059-2008

8 JIns noBHINeHHS KOPPO3IHOHHON CTOHKOCTH Y YITy4lIeHHs TOBApHOIO BHIA
nokpbitie ocdaTupyror, HaCCHBUPYIOT, XeIaTHPYIOT, IPOMACIHBAIOT U Mapadu-
HUPYIOT, YTO YBEITHYHMBAET KOPPO3UOHHYIO CTOMKOCTh npuMepHO Ha 10-15%.

9 TepMoauddy3HOHHOE LMHKOBOE MOKPHITHE SBIAETCH NPEKPACHOH OCHOBOH
01 JIAKOKPACOHHOE TIOKPEITHE.

10 Jins noBBILEHKsT KOPPO3UOHHON CTOWKOCTH B §0/1ee JKECTKUX 3KCIUTyaTa-
IIHOHHBIX YCIOBHAX LMHKOBBIC OKPHITHA NOMYYal0T H3 MUHKOBEIX IOPOLIKOB, Jie-
THPOBAHHBIX HHKEJIEM, MEIBIO, AMOMHHHEM H JPYTHMU TEMEHTaMH,

11 B ¢cR#3M C NPHCYTCTBHEM B MOKDPHITHH KE€3a NMpPU BO3NCHCTBUM MOBBI-
LICHHOH BIAKHOCTH WM KOHAEHCATa Ha NMOBEPXHOCTH OLUMHKOBAHHOTO M3IEnus
MO>KET NOABNATHCA OypHIit HafleT, 310 00YCNIOBIEHO BRIXOJOM M3 MOKPHITHA HOHOB
JKene3a, JISTKO CMBIBaeMBIX BOHoM i noxuem. [IpogyKTel KOPpPO3HH IOKPHITHA
HMEIOT Gypblii uBeT.

12 [Ipn HEBO3MOMKHOCTH Pa3NHYHTL MPOXYKTHl KOPPO3HWH TNIOKpLITHA H OC-
HOBHOTO METAJlIa HAIMUHE TTOKPHITHA ONMpPEAEIAIOT METALIOrpadUIEcKuM CrIoco-
oM.

TaGnuna A.1
Crenens ] CxopocTs Koppo3uH, MKM B I'X
arpecCHBHOTO Ycnosua Kareropua GUCTEIH MeX. Ocax- | TepMOHG-
BO3ACHCTBHA | 3KCILTYRTa- | ArPeCCHBHOCTH [HHK 33 JICHHEL $y3uounoe
cpeisl o LHH 10 arMocdeps! o OJTMH TOX [IMHK TI0 HHEKOBOE
CHull T'OCT 15150 HCO 9223 3KCIUIyaTa- UCO IIK HOKPHITHE
2.03.11-85 neH 12683 NeoZINC
g:ﬁarpeccrm— C\ xomHarTHas <0,1 a0 05 i no0.2
craboarpec- 2 C, cenpckan 0,1-0,7 0,8 0,2-0,5
CHBHad 3 C; npuropoyHas 0,7-2,1 1,3 0,5-0,9
cpeamearpec- 46 C4 ropoackas 2,1-42 1,5 09-1,5
CHBHas MM IPHMOPCKAs T ’ T
CHIIBHOArpEC- 7.8 Cs MpOMBILILIEH- 42-8.4 5.6 2.5-5.0
CHBHas Has
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Opuiaokenue b
(pexomeHayeMoe)

TpeGoBaHus K KOPPO3HOHHOM CTOHKOCTH NOKPHLITHS

MunnManeHas CTOHKOCTb TepMoau(Py3HOHHOTO HHHKOBOTO MOKpEITHA Oe3
JIONIONHUTE/IBHOH 00paboTkH NIPOTHB BO3ACHCTBHA HERTPANIBLHOrO COJITHOTO TyMa-
Ha mo ['OCT 9.308, xapaxrepuzyemas MUHUMAIBHBIM BPEMEHEM JI0 NOSABJIECHUA
NPONYKTOB KOPPO3HH OCHOBHOIO METajUia (pXkaBYMHBI), JOJDKHA COCTABJIATh A

KJlacca HOKpHITHA:

1-964; 2-144 4y ; 3,4-192 4 ; 5-250 u.

O6pastsl CHHTAIOT HE BRIACPKABIHMH HCHLITAHHIE (PH HOABACHAH TNPOXYK-
TOB KOPPO3HM OCHOBHOTO Meraiuia (p)KaBYMHB() XOTA OBl HA OJZHOM U3 HCIBITYe-
MbIX 06paslioB A0 HCTEYeHUA BPEMEHH, yKasaHHoro Bbime. IIpu srom, nmo corna-
COBaHMIO ¢ 3aKasdukoM, 0Opa3oBaHKe MPOXYKTOB KOPPO3HHA IMOKPHITHA Ha KPOM-

Kax (Topuax) o6pa3uoB He CAUTAIOT OPaKOBOYHBIM NPH3HAKOM.
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Ipunoxenne B
(pexoMenxyemoe)

XapakTepHCTHKH METO0B H CI0c060B RaHECEHH S
Tepmoan¢Py3HORABIX MUHKOBLIX MORPLITHH
o TexHoorud «NeoZINC»

1 TepmoauddysnonHoe NHHKOBARKE H3 Fa30Boii hasbl (razosblil MeToxa)

T"a30Bbili METOA HACHIEHV OCHOBAH Ha B3auMonelicTBiM ra3opoi a3k, CO-
Jepxaiieii mupdyHIupyIoHii 3MeMeHT (HanpuMep, IHK) B COCTaBE XHMUYECKO-
IO COSAMHEHHA C TIOBEPXHOCTHLIO HACHIIAEMOrO MCTAUIA. DTO B3aMMOJCHCTBHE
COMPOBOXAAETCA XUMHYECKHMHM peakuuiMM, NPOUCXONAIMMH Kak Ha rpaHHIe
paszena meTaui-razoBad ¢asa, Tak u B 06beMe razopoid Qazel. B kauecTBe akTHB-
HOU ra3oBoif $asel ClyXaT paxIH4Hbie ranoreHHas! IMQGYHIHPYIOWMX eMEH-
TOB. ["a30BE1il METON MOXET OCYLIECTBIATLCA KOHTAKTHBIM M HEKOHTAKTHBIM CIIO-
cobamu. B meproM cirydae rasoas pa3a ofpasyercs B HENOCPEACTBEHHON GH30-
CTH OT OBEPXHOCTH H3/IENUA, BOSHUKAA KAK PE3YNLTAT B3aMMOACHCTBHA TBEPABIX
(paxumii nopoikoo6pa3HOro MetTajuia ¢ OfHMM M3 ranounssix rasos (HCE, HF,
HJ u nmp.); BO BTOpOM — H3fe/usi HaXOJATCH B OKPYXeHHH TOJIBKO Ia3oBOM (a3sl,
conepxkauie#i ranoredua AU PyHANPYOMEro METALIA.

B o6oux cimyyasx MOTyT NpPOTEKaTh CICAyIONHe peakuuu (IUIs Cily4as XJo-
PHAOB):

- peakumus oGMeHa ZnCl,+ Fe = FeCl,+ Zn
- peaxius BOCCTaHOBJICHMA ZnCL,+H,; = 2HCE,+ Zn
- peakuus TEPMHYECKOTO Pa3pymICHHA ZnCl, = Zn + C(,
-  peakuus AUCIIPONOPLIHOHUPOBAHUA 2ZnCt,Fe —Zn+ZnCl,,
¢ NIOHNPOIIOPIMOHNPOBAHHUA: 2ZnCe—ZnCl;+ZnCHs,
2ZnCEl—ZnCL+ZnCL,,
3ZnCts+2Zn—5ZnCL;,

rae  Zn - aubdyHmApyIOMUiA MeTaLT;
Fe - Hachmmaemslii MeTaml.

Hnrtencudukaius npouecca MPPy3HOHHOro HACHLULEHHS MOBEPXHOCTH
CTANBHBIX H3JeNMi NMpPH 3TOM METOAE UMHKOBAHHMA MOXET OBITh JOCTHUTHYTa 32
CueT YBENMYEHHS TEMIIEparypsl HUHKOBAHWA Y 3aMeHOH TpaJMIMOHHBIX aKTHBA-
TOPOB KOMIUIEKCAMH HEOPraHH4CCKHX H OpraHHYecKkux BEI{ECTB, KOTOpBIC IPH
paboumMx TeMmepaTypax pasiaralorci, akTHBHPYA aroMbl LMHKA H CHOCOBCTBYIOT
YBENMYEHHIO CKOPOCTH HACHIICHHA HOBEPXHOCTH H3AENHI KOPPO3HOHHOCTOMKOM
8- dasoii. .

i8
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VHAK 621.793.7:006.354 OKC 25.220.40

KJIo4eBBie CIOBA: MOKPHITHE, TOMIIMHA TOKPHITHA, KIACCH(HKALMI TOKPHI-
THi, TepMonuddy3HOHHOE LKHKOBAHHUE, ACTAI H KPENEKHBIC HIACTHA, 3HAUH-
Mas OBEPXHOCTh, TpeOORaHMsA, OCHACTKA, 060pyI0BaHKE, TEXHONOTHYECKHIl PO~
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