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Januvie PexomeHgauun O6bUTH pa3paGoTansl HA OCHOBE ONBITA 3KCH-
JyaTanHH M NPOBEJCHHA PEMOHTHO-BOCCTAHOBHTENBHBIX paGoT kamep pabo-
yux kosec (KPK) ruapoarperaros.

PexoMeHIaLHU COAEP>KAT METOOHKY OLIEHKH COCTOAHHA M BHIOOp ONTH-
MaJIbHOIO BApHAHTa MPOCKTHO-BOCCTAHOBHTENbHBIX pabor KPK.

[puBoaATCA TEXHONOTHA MOATOTOBKH NMOBEPXHOCTEH MeTa/L1a H GeToHa
3a06muuoBoyHEIX nonocreit KPK K MpoBeJeHMIO PEMOHTHO-BOCCTAHOBHTEIIb-
HbIX pabOT H TEXHONOTHA NMPOBCACHUA MHBEKLHMOHHBIX PaboT ¢ MCmoibp30Ba-
HHMEM KOMIIO3UTHBIX MAaTEPHAJIOB.

B npunoxenuax k PekoMeHaauMaM coaepXarcs MaTepHaisl o mpo-
BEIICHHIO ruapaBauyeckux ucneitaHuii KPK, wHCTpyMeHTannHoMmy obcne-
JOBAHMIO MHKPO- M MAKPOCOCTOAHHMA METAJUI-0ETOHA, MPHMEHACMBIC CXEMbI
yasTpa3BykoBo# nokauuu 6erona KPK, ceenenus o Marepnanax s cosja-
HHMA MHOTOCHOMHBIX KOHCTPYKUHH KPK H TEXHONOrHYECKHE MHCTPYKLHH MO
MPOBECHUIO PEMOHTHO-BOCCTAHOBMTE/IBHBIX PaboT.

PexOMEHAALMH NMpEeIHA3HAYEHBI JUIS MCNOJL3OBAHMA NPH NPOBEIAE-
HHH peMOHTa U pexoHcTpykuuy KPK, a rawke npu paspaboTke nmpoeKkToB BOC-
CTaHOBHTENbHBIX PaboT.



NPEAUCNOBUE

B PexoMeHpaumax H3NOXKEHBI OCHOBHBIC TPEOOBAHHA K NMPOBEACHHIO
PEMOHTHO-BOCCTAHOBHTEIIBHBIX paboT Ha kamepax pabouynx kxonec (KPK)
NMOBOPOTHO-JIONACTHBIX M JHATOHAJBHBIX ruapoarperaroB. Tpe6oBanus ¢op-
MYIHMPYIOTCA H2 OCHOBAHHH Y4ETA YCIOBMiH IKCIUTyaTallMH, JCHCTBYIOIUX HA
KPK ruapoaouHaMu4eCKHX Harpy3ox, pe3yjJbTaTOB pacHETOB €€ JHHAMHUEC-
KOTO HANPsDKEHHOTO COCTOAHHA H YCTANOCTHOM NMPOYHOCTH. [IPHBOIATCA KOHCT-
PYKTHBHBIC PEIICHMA, HAMPABJICHHBIE HA NMOBHIICHHE AOJTOBEYHOCTH H
pemonTonpuroasoctu KPK.

H3znaraercs mMeroguka pa3paboTKH MpPOEKTa NMPOBEACHHUA PEMOHTHO-
BOCCTAHOBHTENBHEIX PabOT, MPHBOAATCA BAPHAHTHI KOHCTPYKTHBHO-TEXHO-
JIOTHYECKHX PEIUEHUH MO CO3XAHMIO HAREKHBIX KOMIO3HTHBIX KOHCTPYKLHMI
KPK Ha 0CHOBE MCNOJb30BaHHA OBICTPOTBCPACIOLUHX 3HEPrOMOITOIIAOIINX
KOMITO3MTHEBIX MAaTepPHAJIOB H MHOTOCIIOHHBIX cxeM 06muioBok KPK.

TpuBoasaTca TpcOOBaHMA K MaTepHaaM, HCHONL3YEMBIM NPH ITPOBEIC-
HHUHM PEMOHTHO-BOCCTAHOBHTENBHBIX PabOT, H TCXHOJOTHS TPOBEJCHUA CBA-
POYHBIX H MHBCKUHOHHBIX paboT. OroBapMBaKOTCH BOMPOCH MPOBCACHHUSA
KOHTPOJIBHO-AHATHOCTHUCCKUX pabor Ha KPK B mepuon sxcryarauuu npH
BHIBOJIE €€ B PEMOHT. !

! AKTyanbHOCTbH coylaHus nofoOHLIX Pexomenauuii onpeaensercs, ¢ OLHOMN
CTOPOHBI, TEM, YTO B MOCIIE/HEE JCCATUIETHE B 001cM 06beMe PEMOHTHO-BOCCTaHO-
BHTEIbHBIX paboT Ha aeicTBytommux I'OC (ocHauleHHbIX MOBOPOTHO-NONACTHLIMH H
IHaroHanbHLIMK THAPOTYPOHHAMH) PE3KO BO3POC YACHbHbLIA Bec padoT, cBA3aHHBIX C
BOCCTaHOB/IEHHEM paboToctiocobHocTn Kamep paboiux konec (KPK) ruapoarperartos.

510 cBA3aHO ¢ TeM, YTO MOAaBAAIOLIEE YHCIIO T'HJpoarperaTtoB npopaborano
JOCTATOMHOE AJIA IPOARIICHU A YCTANOCTHBIX ABICHHI KOJIMYECTBO YaCOB, a TAKXKE € TEM,
4TO Ka4eCTBO IIPOBEACHHA CTPOUTE/IbHO-MOHTAXHBIX PaboT O OMOHONIUYHBAHUIO U
packpenneuunio KPK okaszanuce HegoctaTouHo BhiICOKMMH. C Apyroii cTOpOHBbI, NpH
NpOBEAEHNH PEMOHTHO-BOCCTAHOBHTEAbLHLIX paboT, ocobeHHO Mo KamepaM paboumx
Kolec, HabmofaeTes BecbMa Gonboe pasHoobpasue crocoboB peMOHTa, HCHOJbL3YEMbIX
MATEpHaNOB, KOHCTPYKTHBHLIX pelieHuit 1 T. n. Ilpu 5ToM B cHIy HeZocTaTouHOM
HH(OPMHPOBAaHROCTH NEPCOHANTA, MHOTHE HE ONpapiaBiive cebs TEXHOMOTHYECKHE U
KOHCTPYKTHBHbIE pelllcHH sl BHOBb H BHOBB NOBTOPAIOTCA Ha pa3nnuHbIX 'OC, a HagexHbIe
pelleHHs OCTalOTCS MajloM3BECTHBIMHU. B 3Tolt cBA3M B npejnaraeMbie PekomeHaanmnu,
ITOMUMO CBEJCHMIT 0 HaJIEX HbLIX KOHCTPYKTHBHO-TEXHONOIMUECKUX PEIIEHHAX U NOPAAKE
MPOU3BO/JCTBA PaboT, BIUIIOUEHBI COOTBETCTBYIOUHE pa3Aesbl U IIPHIOKEHH .
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VAK 621.224

PekoMeHAUMH TIO PEMOHTY U PEKOHCT-
PYKUHH Kamep pabouHX Kojlec THapo- PJ1153-34.2-31.604 - 2002
arperaToB ¢ UEIbIO MOBBIIIEHHS HX 3KCIT- Bpoasrcs BnepBbie
JlyaTallHOHHOH HaJIEXXHOCTH

JHara BBepenus 2004 - 01 - 01

1. OBLUNE NMONOXKEHUA
Ha3Havyexue pekomeHAaUUn u 06nacTb UX NPUMEHEHUNA

1.1. Hacroamue PexoMeHAauMu pacnpoCTPAHAIOTCA Ha BCE CTaJMH
PEMOHTHO-BOCCTAHOBHTEAbHBIX pabor kamep paGoumux konec (KPK) IUT u
JIHaroHanbHeIX ruapoarperaroB. IIpu paspaborke PexoMenaaumii 6611 06001meH
ONMBIT IKCIIYaTAllHH CHAPOArPEraToB H MPOBEAEHHA PEMOHTHO-BOCCTAHO-
BHTENIBHBIX paboT ansa kamep pabouux konec.

1.2. PexoMeHZaUMH MPEAHA3ZHAYEHD! Ui HCIIONL30BAHHA MH)KCHEPHO-
TEXHH4ECKHM niepcoHaioM I'IC H CTPOHTENbHO-MOHTAXKHEIX OPTaHH3ALMH NTPH
[OATOTOBKE H MPOBeACHHH PaboT mo peMoHTY ¥ pexoHCTpykuuH KPK, a Taxxke
MPOEKTHBIMH OPTraHH3aUHAMHU NPH pa3paboTke MPOEKTOB MO PEMOHTY M
pexoHcTpyxuuu KPK.

1.3. PexoMeHraauuu coaepkat MarepHaJibl, 000CHOBAHHbBIE COBPEMCHHBIM
onsitoM 3kcruryaranuu KPK, ux cTpouTensCcTsa, MOHTaXKa, MPOCKTUPOBAHUA
HCCICAOBAHHI B NTAOOPATOPHBIX U HATYPHBIX YCIIOBHSAX.

Auann3 6a3el JaHHbIX oOCnenOBaHMii pa3pyuleHHit HA AEHUCTBYIOLIUX
I'SC ¢ y4eTOM JaHHBIX JTMTEPATYPHBIX HCTOYHHKOB MO3BOJLIET BBIACIHTD Clie-
OYWLIKI AR NPUUMH, NPHBOAAIIMX K HENPOeKTHOM pabore KPK:

HAJIMYHE IyCTOT 33 OGMHLOBKOH MIIH OTCYTCTBHE CLEIICHHA OeTOHA C
061HLIOBKOIT BCIEACTBHE MJI0X0it NMpopaboTki O€TOHA, ycaaku GeTOHA, BBIHOCA
6eroHa no (PUIABTPALHOHHEIM XOHAaM, (PHIBTPALHOHHOTO U KABHTALHOHHOIO
BBINOpPAa OOJHUOBKH M T. IT.;

Hapanue opuunanbnoe
Hacrosmuit P/l He MoxeT GbITh HOJIHOCTBIO HIH YACTHYHO BOCIIPOMH3Be/eH,
THPAXKNPOBAH H PACIpocTpaHeH Ge3 pa3pelieHHs OPraHHIANNH-PA3PaboTUHKA.
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HEJO0CTaTOYHAA KECTKOCTh KOHCTpyKuuu KPK H3-3a HEKa4E€CTBEHHOIO
€€ pacKpemieHus B 6ETOHHOM 6/10ke (MPHMEHEHHE HEMPOEKTHOTO NMPOKATa Ui
yCTPOHCTBA AHKEPOB, HEMPOEKTHOE KOJIHYECTBO TOYEK AHKEPHBIX KPEIUICHHH,
HEKaQYECTBCHHAA CBapKa aHKepoB ¢ pebpamu kectkoctd KPK win Hx mmoxoe
CLEIUIEHHE C OIOKOM BCIEACTBHE HEAOCTATOYHOH mpopaboTkm GeroHa,
oCnabneHue PacTHKKM KOHCTPYKIUYM CUCTEMOM JOMKpPATOB U T. I.);

HMCNONB30BaHHE OETOHA HU3KOTO KAYECTBA M HAPYLICHHE TCXHOJIOTHH
YKJIaAKH OCTOHA B 3UMHHX YCIIOBHAX;

3HaYHTEIBHOE HECOOTBETCTBHEC (YMEHBIUIECHHE) PEANLHOH TOJIIHHEI
MeTasuia oOMMUOBKY MPOCKTHOM, MOyYEHHOE B pelysrare o6paborku KPK Ha
3aBojE H B mpoluecce MoHTaxka Ha I'OC uia obecrieueHus JOMyCTHMOTO 3a30pa
mexay nonarkaMd PK n o61MuLOBKOM HJIM yMCHBUICHHE €€ TOJINMHBLI NPH
PEMOHTE, a TAKOKE 3@ CYET BHIHOCA METaJuIa C OONBIUMX IUIOWAACH BCIEACTBHE
KABHTALHOHHOH 3PO3HH;

HAMM4YKE 30H TEPMUHECKOIrO BIMAHHMA CBAPHBIX IMBOB (OCTATOYHBIX
TEPMHUYCCKHX HANpPSHKCHHH M MECTHBIX KOHLEHTPATOPOB HAMPSKEHHI) MpH
CTBHIKOBKE PA3IHYHBIX YYACTKOB OOJIHLIOBKHM HE HA peOpax »KECTKOCTH,

HaJIM4He HAAPE30B M MHBIX AedekToB MeTanna o6 aMuoBKY;

HaJIMYHC TPEUIMH B METAJUIE KO MOHTaXka 0OIHUOBKM B GJIOK ruapo-
arperara, a TaKoKe IoCJIe MPOBEACHHUA PEMOHTHBIX paboT Ha 06NMHMUOBKE;

NPHMEHCHHE METamna ¢ (PU3IUKO-MEXAHHYCCKHMH XapPAKTEPHCTHKAMH,
HE COOTBETCTBYIOIUMMH NMPHHATHIM MPH NPOCKTHPOBAHHH;

HEKAYCCTBEHHAA TNOATOHKA JHCTOB METaIa K pebpaM »ECTKOCTH NpH
PEMOHTE;

HEMPOBApEI CTHIKA JIACTOB H3-32 HCHOJIHOM Pa3Ie/IKH METAJLIa NOJ CBAPKY
TP NPOBEACHHUA PEMOHTHBIX pabor;

OTCYTCTBHE A€(PEKTOCKOITHYECKOTO KOHTPOJIA CBAPHBIX LIBOB HA HAJIHYHE
TPCIIHH,

OTCYTCTBHE JO/DKHOIO KOHTPOJA 332 COOMONCHHEM TEXHONOTHH MPOHM3-
BOJACTBA CBAPOYHBIX pabor,

Ha/IMYHE CKBO3HBIX OTBEPCTHH B MAHEAAX OOIHULIOBKH BCJICACTBHE
HEKAYECTBCHHOM 3aBAPKH HHBCKIMOHHBIX OTBEPCTHH HJIH MECTHBIX pa3pyUEHHH
METaJUIa KABUTAIMOHHOI 3po3Heit;

OTCJIOCHHE 3aLUHTHOTO (ITPOTHBO3PO3HOHHOIO) CIIOA HEPXKABEIOLIEH CTATH
OT OCHOBHOTO METAJ/UIA OONULOBKH BCIACACTBHE ACHCTBYIOMIMX AHHAMHYECKHUX
HAarpy30K H HEKAYECTBEHHOH CBapKkH OGHMETAIHYECKHX (parMeHTOB 00MIM-
LOBKH, 2 TPH KPEIUJICHHHM JIMCTOB MM HOJOC HEPXKABEIOMieH CTanm ryxoxa-
MH — BCJICACTBHE Pa3pYIICHMS TENA IY>KOHOB KABHTALHOHHOM 3po3ueii HiM
pa3beaaHUA HE3N.

1.4. Ilpu mepBMYHOM HCNOAB30BaHHM PexoMeHmauuii rpebyercs
aBTOPCKOE CONPOBOXKICHHE pa3paboTyHkoB — cnmeuuanucros BHHUHUI
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uM. b E.BeneneeBa. Jlanusie PexoMeHAALNM SBIIOTCA PAMOYHBIMH, 8 YKA3aHHbIE
METOAMKH TPeOYIOT YTOUHEHHA AJIA SKCIUTYaTAUHOHHBIX YCJIOBHI H KOHCTDYK-
uuit xoHKpeTHbIX ' IC. UHcTpyMenTanbHoe o6cnenosanne Metasuia KPK, B Tom
YHCIEC H TOJIHHOMETPHIO, BHINOJIHAIOT KBANHQHUHPOBAHHBIC CNCIIHAJIMC-
Thl, MPOIIEAWHE COOTBETCTBYIOMIYIO MOATOTOBKY H OCHAINECHHBIE HEOOXOAH-
MBIMH mpuGOpaMH, MMEIOIME COOTBETCTBYIOIME THUEH3IMH H CBHIAETENLCTBA
(cepruduxars! Ha TpHOOPHI H 060Dy IOBAHHE).

HOpMaTMBHble CCbINKH

1.5. B Texcre Pexomenaauuit MCnom3y1oTcs CIeAYIOMHE HOPMAaTHBHEBIE
JXOKYMEHTBL.

T'OCT 21751-76*. Tepmetuku. MeTon onpeneneHus YCIOBHOH mpody-
HOCTH OTHOCHTEILHOTO YJUIMHEHHS IPH Pa3PhiBE H OTHOCHTENBHOMH OCTaTOYHOI
JaehopMalMH MOCNE pa3phiBa.

I'OCT 15140-78*, Marepuasl TakoKpacoYHsle. MeToaBI OnpeacacHUs
aire3HH.

I'OCT 3242-79. Coeaunerus ceapusie. MeToab! KOHTpOIA KayecTsa. Tpe-
60BaHMA K BHCIIHUM OCMOTPaM H H3MEPECHUAM KOHTPONA CBAPKH.

T'OCT 17624-87. BeroHbl. YNbTpa3ByKOBO# METON ONMpPENEICHHUA MPOY-
HOCTH.

T'OCT 22690-88. Beronsr. OnpeacncHue MPOYHOCTH MEXAaHHYECKUMH Me-
TONAMH HEPa3pyMAIOMEro KOHTPOJIA.

T'OCT 27751-88*, Hane>XHOCTh CTPOHTCIBHBIX KOHCTPYKIHH H OCHO-
BaHuil. OCHOBHEBIC NOJIOXEHHA 1O PacyeTy.

CHHuIT I1-23-81*. CranbHble KOHCTPYKIHH.

CHuIT 2.06.01-86. 'maporexnuueckue coopys;ecHua. OCHOBHBIE IOJIO-
JKEHUA MPOCKTHPOBAHHA.

TepmuHonorus

1.6. TepMuHONOrMsA HacTosAmmMx PekoMEHIaLHil MPHHATA COIIACHO:

T'OCT 19185-73. I'uaporexxuka. OCHOBHBIEC NMOHATHA. TEPMHHBI H OI-
peneneHu.

T'OCT 27002-86. HanexxHocTh B TeXHUKE. OCHOBHBIE MOHATHA. TepMHHEI
H OTIPEACNECHHA.



2. METOOUKA OLIEHKU COCTOAHUA KPK ANA ONPEAENEHUA
OBBHEMOB PEMOHTHO-BOCCTAHOBUTENbLHbLIX PABOT

2.1. OcHoBHble Buabl gedekro KPK, Bnuarowmnx
Ha HOPManbHyY Kcnnyarauuo, U ctaguun UX BbIABNEHUA

2.1.1. JledexTbl MO MPOHCXOKACHHIO MOAPA3AEIAIOTCA Ha 3 IPyIMbL:

JAe(eKTbl H3ITOTOBJICHHS 3IEMEHTOB B 3aBOACKHX YCIOBUAX (M3rOTOB/ICHUE
CEeKLHit METAUTHYECKO# 06euaiiky, H3roTOBICHHE GETOHHOM CMECH),

AE(EKTHI CTPOHTETLHO-MOHTAXKHOTO NMEPHOAA (IPH TPAHCIOPTHPOBKE,
CBapKe CeKUMii 0O6cHaikH, MEXaHHYECKOH 06paboTKe MPH PACTOMKE M MOATOHKE
npoduna KPK, Hapymenua TexHonornu yknaaku wrpabuoro 6eTona u 1. a.);

Ae(eKTHI IKCITYaTALHOHHOTO MIEPHONA (B TOM YHCIIE Ae(EKThL, CBA3AHHBIC
C HM3KHM Ka4Y€CTBOM NMPEJBLIYIUMX PEMOHTOB).

2.1.2. Bugs! nedexros:

MyCTOThI 33 OONHIOBKOH MM OTCYTCTBHE CLUEIJICHHA OeToHa C 00mu-
LOBKOH BCJICACTBHE III0X0# npopaborky OeToHa, ycaaku 6€ToHa, BBIHOCA 6eTo-
Ha MO0 (HpHIBTPALHOHHBIM X0JaM, (PUIBTPALHOHHOTO M KABHTALIHOHHOIO BBINO-
pa OOJHLOBKH M T. IL.;

HEAOCTAaTO4HAas xeCTKOCTh KOHCTPYKIUMH KPK 3a cueT HekauecTBEHHOro
ee packpenseHHa B 6eToHHOM 610ke (MPHMEHEHHE HEMPOEKTHOTrO MPOKATa I
YCTPOMCTBA aHKEPOB);

HEMPOEKTHOE KOMHYECTBO TOYCK AHKEPHBIX KpEIUICHMIA,

HEKa4ECTBEHHAA CBApKa aHKEpOB ¢ peOpamu xectkoctn KPK wiu ux
MJI0X0€ CLEIICHHE C 6JI0KOM BCICACTBHE HEAOCTATOYHOH IMpopaboTku 6eToHa,
ocabneHne PacTKKH KOHCTPYKIUHH CHCTEMO# JOMKpATOB M T. I}

HH3KOE KayecTBO OETOHA,

3HA4YMTEIPHOE HECOOTBETCTBHC (YMECHLIICHHE) PEaNbHOM TOJILIMHBI
MeTasna o6HIOBKH IPOEKTHOH, NoMy4eHHOE B pe3yasrare obpaborku KPK Ha
3aBoJc M B npouecce MoHTaxa Ha I'OC s obecneueHus AOMYCTUHMOTO 3a30pa
mexay nonacTaMd PK u OOMHUOBKOH MJIM YMEHBIICHHE €€ TONLHHBI NPH
PEMOHTE, a TAKKE 32 CYET BBIHOCA METAJUIA C OONBINHX MUIOIANCH BCICACTBHE
KABHTALHOHHOH 3pO3HH;

CTBIKOBKA Pa3IMYHBIX YYaCTKOB OOJHLIOBKM HE Ha pefpax »eCTKOCTH;

30HBI TEPMHYECKOTO BIIHAHHA CBAPHBIX IMBOB (OCTATOYHBIC TEPMHYECKUE
HANPMKCHHA H MECTHbIE KOHLCHTPATOPBI HANPSDKCHUIH),

HaJpe3sl MeTasa,

TPEIHHbI B METAJLIE;

(HIUKO-MEXAHHYECKHE XapPAKTCPHCTHKH METAJLIA, HE COOTBETCTBYIOILHE
MPHUHATBIM NPU MPOESKTHPOBAHUH,
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HENMpPOBAPHI CTHIKA IHCTOB H3-3a HETIOJIHOM Pa3Je/IKH METaJJIa oA CBapKy
TIPH MPOBEACHUH PEMOHTHBIX paboT;

CKBO3HBIC OTBEPCTHS B MAHEAX OO TMIIOBKH BC/IEICTBHE HEKAYECTBCHHOM
3aBAPKH HHBEKUMOHHBIX OTBEPCTHH WJIM MECTHBIX pa3pylIeHMH MeTaina
KABMTALMOHHOH 3PO3HEH;

JediexThl MeTa/IA BCIIEACTBHE €TI0 KOPPO3HH;

OTCJIOEHHUE 3AHTHOrO (IMPOTHBOIPO3HOHHOTO) CIIOA HEPIKABEIOLICH CTanu
OT OCHOBHOIO MeTaia (PaccaoeHHe GHMETAILIOB HIIH HAIUIAB/ICHHOIO METAJUIa
¢ ocHoBHBIM MeTayuioM KPK).

2.1.3. Onpenenenne Buaa AeEKTOB U X MECTOHAXOXKICHHUSA MPOBOAMTCH
B B 3TaNA;

NEPHOAMYECKHIT KOHTPOIb, MPOBOAMMBII 3KCILTYaTALIHOHHBIMHU CITyX-
6amu I'OC;

KOMIUIEKCHOE HHCTPYMEHTAIbHOE 00C/ICI0BAHKE,

2.1.3.1. Oxcnnyaranuonusle cayx6rt 'TC npooasT nepHOAMYECKHIH
KoHTponk cocToaruAa KPK Bo BpeMsA ANHTENBHBIX OCTAHOBOK I'MAPOArperara,
NPH 3TOM BBINONHAIOTCA CJACAYIOMHE BHIBI 06CI€10BAHMS:

BH3yanbHOE OGC/ICNOBAaHME, BO BpeMs KOTOPOIO OLEHMBAeTcA obliee
pHewmHee cocroaHue KPK u orheMHOro cermenra. BrIABNAIOTCA BHIAMMBIC
Jedexrsl MeTanna (KpynHbI€ TPEIMMHBI, HAPYWICHHE CIUIOUIHOCTH IMBOB CEK-
uui obeuaiiku, KPyMHBIE CBHINH B METAJUIC, OTC/IOCHHS C BHIPHIBOM METAJLIA,
CIBHMI CETMEHTA H T.4.),

npoctykusaHue obcyaiiku KPK ¢ 1enbio BRIABICHHA H OKOHTYPHBAHMA
3a00THLOBOYHBIX NMOJIOCTEH H OTCIOCHHI (METOA CBOOOAHBIX KOJICOaHMiIi);,

ruapoonpo6osanve KPK, mpoBoauMoe C 1eNbi0 BBIABICHHSA CBHINEH M
TPELMH B MeTayne obeuaiiku, He 0OHApyKEHHBIX NPH BH3yalIbHOM 00Che-
JOBaHHH, a TaKke (PHIBTPALHOHHBIX XOAOB B OTCACHLIBAIOLIYIO TPYOy M HATHYHA
CBA3H MEXAY COCEAHHMH MOJOCTAMH (BO3MOXKHO NMPHMEHEHHE KOMIPECCHOH-
HOTO METO/AA, OXHAKO OH HE MO3BOJIACT ONPEACHHTD QHIBTPALHOHHBIC XOABI H
CBSA3H MEXIY NONOCTAMH).

Ha ocHoBaHMH mpoBeACHHOTO 06CneaoBaHHA cocTaBiieTca Gopmynap
cocroauua KPK ¢ HaHeceHHbIMH JedieKTaMH H ONpPEAENIACTCS He0OX0IUMOCTh
NPOBCICHUA JTOMONHUTECABHBIX HHCTPYMEHTANBHBIX HCCIEOBAHMI U 06BEM
OCHOBHBIX TEKYIUHX PEMOHTHBIX MEPOTIPUATHIA.

2.1.3.2. KoMIUIEKCHOE MHCTPYMEHTaNbHOE 00CIeA0BaHME MPOBOAMTCA,
KaK NMPaBHJIO, CNICIHATH3HPOBAHHBIMH OPraHH3ALMAMHU C LEABIO BHIABICHUA H
YTOYHCHHA NAapaMETPOB CKPBITHIX AC(EKTOB, MPH 3TOM BHIMONMHAKOTCA Clie-
IYIOLIHE BHAbI 00C/IEAOBAHMA:

yJIbTpa3BykoBasg TommuHoMeTpusa meramna KPK mma onpenenenua pas-
HOTOIHHHOCTH H OCTATOYHOH TOJIIHHBI CTEHKH 00CYaHKH OTHOCHTE/IBHO
IMPOEKTHOH BEJIHMHHBI MOCJIC MEXaHHYECKOH 06pabOTKH CEKUHit U JTHTETLHOTO
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BO3ACHCTBUA KABHTALMOHHON M aOpa3HBHO#M 3pO3HH, a TAKXKE KOPPO3HH METa-
J1la Ha rpaHHue Mertann — 6etoH onopHoro koHyca KPK, mnd BRLIBICHHA 30H
PAacCIOCHHA METALIA,

yasTpa3By koBas aedekrockonus Metaia KPK muis BBIABNEHHA TPEIUHH
H JPYrux Oe(exroB B METAJUIC H CBAPHBIX IIBAX;

yJLTpa3By KOBad Ae(eKkTockonus 6eTOHa I OLEHKH COCTOSAHHA WTPat-
HOIO H MOHOJIHMTHOTO 6eToHa onopHoro koHyca KPK.

2.2, OueHKa Makpo- U MMKPOCOCTOSIHUA MeTanna
o6nuuoskn KPK

Ouenxa cocrogHua Metawia KPK Bxmouaer:

aHanM3 NOKyMEHTALHMH IO MPOBOAUMBIM paHee peMonTam KPK;

BH3yansHoe obcnenoBanue pabouci nosepxnoctu KPK;

npoctykuBaHue KPK;

ruapoonpotopanue KPK;

TONIHHOMETPHIO — H3MepeHHe (akTHueckoii ToyuuHbl MeTamna KPK;

HHCTPyMEHTanbHoe obcnenoBanue mMerayna KPK nns BeisBieHuA
CKPBITBIX J€(EKTOB.

2.2.1. AHanu3 JOKyMEHTaUMHu no npeamecreopaBmuM peMontam KPK
MPOBOJAUTCA C LENbIO ONMPEAECJICHHS YYacTKOB, NOJBEPraBUIMXCS HATIABKE
METaJUI1a, 3aBapke OOHAPYKECHHBIX TPCIUHH, H3MCHEHHIO TOJILMHBI METALIA B
npouecce kcmryarauuud KPK.

2.2.2. TIpu Bu3yabHOM 06cneqoBaHHH 06paInAar0OT BHUMAHHE HA A (DEKTEL,
obpasyromuecs B pe3yIsTare KABHTALHOHHO#H 3p0o3uu Metauia. Hanwune Tpemus
B METAJLIC ONMpPEAC/UIOT C NOMOIUBIO JIynbl 4 — 7-KPaTHOTO YBENMYCHUA MIIH C
MIOMOILbIO HHAUKATOPHOM KHIKOCTH (METOZOM KEPOCHHOBOI MPOOHI).

2.2.3. Ecmn KPK u3roToBieHa 3 ABYX METaJIOB (OCHOBHOTO H Ham-
JIaBJICHHOTO), TO JAe()eKTHI HAMIABKH M €e CLEIMIEHHEe C OCHOBHBIM METAJLIOM
ONPEICIIAIOT METOAOM CBOOOAHBIX KONEOAHH# (MMPOCTYKMBAHUEM).

2.2.4. TuapoonpoboBanue (THAPABIHYECKHUE HCIBITAHHUA) OOTHIOBKH
KPK pexoMeHRIyeTCst NPOBOIHTH NEPER HA4AJIOM PEMOHTHO-BOCCTAHOBHTEbHBIX
pabot Ha obnuuoske KPK u mocne 3aBepiueHus CBapO4HBIX pabor.

I'napasnuyeckue uenbiranua o6nuuosku KPK npeaxHasHaueHs::

JUIS BBLIBICHHA HAJIMYHA CKBO3HBIX TPELIMH M CBHIIEH B META/UIC TEX
y4acTKOB OGJHLOBKH, KOTOPBIE PACHOIOKEHBI B 30HE 3a06/IHLIOBOYHBIX ITYCTOT
H OTCJIOCHHIi MeTaJL1a OT ITpabHOro 6eToHa, OOHAPYKEHHBIX NMPH MPOBEACHUH
npeaBapHTENbHOro obcneaosanusa cocroanus KPK;

JUIL MPOBEPKM KAYECTBA CBAPKM TIOCJIE NMPOBEACHHA PEMOHTHO-BOCCTa-
HOBHTEIBHBIX pabOT M KOHTPOJIA OTCY TCTBHA AE(EKTOB, HE 3a(PMKCHPOBAHHBIX
NP MPOBEAEHUH 06CIEA0BAHUA,
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U BBISBJICHUA THAPABINYECKON CBA3ZH MEXAY OTACTLHBIMH 3a00/MHLI0-
BOYHBIMH MyCTOTAMH, OOHAPY)XCHHBIMH MPH MPOBEACHHH NPEABAPUTEILHOTO
obcnenoBanus, a TaKke (UILTPALHOHHBIX XOJOB H TMAPABIHYECKOH CBA3H
MCTOT C KOHYCOM MJIH KOJICHOM OTCaChIBaroleii TpyObl rupoarperara.

I'uppasnuyeckue ucnbitaHus o6nuuoskH KPK mpousBonsrca mytem
NoAaYH BOABl OT HACOCHON YCTAHOBKH B 3200NHIOBOYHEIEC TIOJOCTH INOJ
JaBiaeHHeM. MaKCHMAaJbHOE JaBJICHHE HArHETAHMA BOABI ONPEACAACTCS HE-
npeBeieHueM aedopmaiuu naHeau o6auuosku 0,5 Mm. Kontpons ne-
(hopMaUHH MaHEIH OCYIECTBIIETCA C NOMOMIBIO M3MEPHTEILHBIX NMPHOOPOB,
YCTAHABNIUBAEMBIX B LICHTPE NMAHETH OGIHIIOBKH.

IMopsagok mpoBeAcHUA TMAPABAMYECKUX HCNbiTaHuit oOmuuoskn KPK,
peKoMeHAyeMoe 000pyI0BAaHUE H OCHACTKA ONMHCaHbl B [Ipunoxennn 1.

2.2.5. MlucrpyMenTanbHoe obcneaoBanue Meramia KPK, B Tom 4Hcie u
TONIIHHOMETPHIO, BBITIOJIHAIOT KBAIU(HUMPOBAHHbIC CIICHMANMCTEI, IPOLICA-
IIHE COOTBETCTBYIOUIYIO NMOATOTOBKY H OCHAUICHHBIC HEOOXOMHMBIMH MpH-
60paMH, HMEIOLIHE COOTBETCTBYIOIIME JTHUCH3IHH H CBHACTEIBCTBA (CEPTH-
¢uxaTel Ha npubopel U 060opynoBaHue). B Hacrosmee BpeMs OCHOBHBIMH
METOAAMH KOHTPOIA METaNIHYECKuX dneMeHToB KPK, HaxoMiIHXCcsa B 3KCM-
JIyaTallMH, ABIAIOTCA YJNBTPA3BYKOBBIE METOABI KOHTPOJA (IXO-HMITyIbCHBIH
H 3epKaJIbHO-TEHEBOH). TIpHMEHAEMBIE YIbTPa3ByKOBEIE METOABI PErTaMCEH-
tupyrorcsa FOCT 12503-75* [7].

IIpuMeHEeHHE METONOB paaHANHOHHON AE€(PEKTOCKONMHH B NAHHBIX
HATYPHBIX YCJIOBHAX HEIP(CKTHBHO.

AOpasuBHbIH, KOpPO3HOHHBIH W MexaHuuyeckuii u3Hoc Merayna KPK
ONPEIENAOT IXO-UMMYJIbCHBIM METOAOM C MCHOJb30BAHHEM CEPHHHO BbI-
MyCKAaEMBIX Je()EKTOCKONOB MIIH TONIHHOMEPOB.

B 1a6n. IT 2.1 ITpunoxeHus 2 nNpeacTaBiaeHbI HEKOTOPbIE U3 HAXOMAIMXCA
B dkcruryarauuu Ha I'OC H B creuMann3HPOBAHHBIX OPTraHH3ALMAX M BBITYC-
KaeMsl€e (110 JOCTYNHBIM lieHaM) aedexrockomsl, a B Tabn. I1 2.2 — TomumHOMEpSI.

CxpoiTeie Ae)eKkThl OOHAPYKUBAIOT KAK 3XO-HMNYIBCHBIM, TaK H 3ep-
KaJIbHO-TCHEBBIM METOJAMH C HCNONB30BAHUEM JAC(EKTOCKOMNOB.

Ha 10cToBEPHOCTD M TOYHOCTH PE3YJIETATOB MPH MPOBEACHUH KOHTPOJIA
Metammmueckor 06munosku KPK Gonbmoe BIMAHHE 0KA3bIBAIOT:

Ka4y€CTBO MOATOTOBKH MOBEPXHOCTH, Yepe3 KOTOpY0 OymxyT BBOAMTHCS
YJIBTPA3BY KOBbIE BOJTHBI;

NPaBUIBHBIA BLIGOP KOHTAKTHOM XKHAKOCTH JUIA 00€CIIEYSHHA HAACHKHOTO
KOHTAaKTa MEXAy yAbTPa3By KOBBIM mpeoOpasosarenem u Metamiom KPK;

NPaBHJILHBIA BEIGOP 4aCTOTHI BBOAMMBIX YJITPa3By KOBLIX BOJIH (M COOT-
BETCTBECHHO 4acTOTHI NMpeobpa3osarencii) H THa mpeobGpa3oBarencii (MpAMoit
COBMECIICHHBIH, MPAMOIl Pa3NeIbHO-COBMEIICHHBIN, HAKJIOHHBIH);

NMPaBUIbHAA HACTPOIKAa YYBCTBHTEILHOCTH MPUOOPOB.
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Ka4yecTBO MOArOTOBKH NMOBEPXHOCTH BBOJAA YJBTPa3By KOBBIX CHTHAJIOB
JOJDKHO 06Gecnev4uTh MAaKCHMAIbHOE NMPOXO0XKACHHE CHrHamos. J(as 3Toro
MOBEPXHOCTh OCBOOOKAAIOT OT HEMIOTHO MPHJIETAIOIIKX HACIOCHHH (P>KaBYHHa,
OTCTAIOILEE 3ALHTHOE MOKPHITHE) H CITIAKHBAIOT HEPOBHOCTH AJIA 00€CNEYEHUA
CTaOHIBHOTO aKyCTHYECKOTO KOHTAKTA.

IToaAroToBKY IOBEPXHOCTH MPOBOAAT BPYYHYHO (mabepoMm, Meran-
JIHYECKOH 1WETKOH, HakaauHol GyMaroif) HiM MeXaHH4YeCKUM cnoco6oM (mmm-
¢doBanpHO# MalIHHONK), HO6MBaACH, YTOOHI MapaMETp IEPOXOBATOCTH IO-
BEPXHOCTH 1O BBICOTE HEPOBHOCTEH R_ObL1 He Gonee 50 Mkm.

TIpasunbHO nonoOpaHHAs KOHTAKTHASA KHIKOCTh YaCTHYHO KOMIICHCHPYCET
MOTEPH YyBCTBHTEILHOCTH IPH NMPOXOXKACHHH YILTPa3By KOBOTO CHTHAJIA Yepe3
HEPOBHOCTH (IIEPOXOBATOCTH) IMOBEPXHOCTH.

KonTakTHas )HAKOCTH JODKHA 06/1aaTh XOpoLIeii CMaYHBACMOCTBIO MO
oTHomeHmo kK Metaury KPK, onrumansHoit Ba3kocThio (1275-10 M¥/c u Gonee)
H OZHOPOIHOCTBIO (06pa30BaHHE BO3AYIUHBIX MY3bLIPHKOB HEAOMYCTHMO).

IMpu nedexrockonuu u tonmuHoMeTpuu Meramna KPK Bo3MoxHO
NPHMEHEHHE JKHAKOTO MAIIMHHOIO MAacia, OZHAKO I KOPPOAMPOBAHHOTO
METAJLIA H METAJLIA C HAIUIABKOH JTy4ILHE PE3y IbTATh JAKOT MAc/Ia C MOBBIIICHHOK
BA3KOCTBIO (COIMOON, JIHTON).

B 3aBucumocTu or THna u cocrosHusa KPK nposoasar BeiGop ymbrpa-
3By KOBBIX MpeoOpa3oBarenicii H COOTBETCTBYIOLMX YaCTOT Y/IBTPa3By KOBBIX BOJTH.

Tax, ans romuuHoMeTpun Meraana KPK, cocrosiiero u3 nurbix o6eyaex
C TOJIIMHOH OCHOBHOIoO Metasia 6onee 50 MM, HIHM TOJICTOCTEHHBIX CBAPHBIX
KPK ¢ xoppoanpoBaHHOH NOHHO# NMOBEPXHOCTHIO, a Taloke KPK ¢ Hanuianen-
HBIM CJI0EM MeTaa (BHMETATHYECKHX ) YaCTOTa YJIBTPA3By KOBLIX BOJIH JOJDKHA
65rTh HE Gonee 2,5 MI'u (2,5; 1,8; 1,25).

Jna ceapubix KPK ¢ tonmuuoi Meranna a0 40 MM, OTHOCHTEIIBHO
TJIaIKOH MOBCPXHOCTBIO H OTCY TCTBHEM PKABUMHBI CIIEAYET HCNONB30BATh Npe-
06pa30BaTenM yabTPa3By KOBBIX BOJMH Ha 4yactory 5 MI'u (10 MI'u), xoTopsic
JaroT bonee TOUHBIH PE3ybTaT, a MpH A¢(EKTOCKOMHH IO3BOISIOT BEIABHTE 60~
Jiee MeKHE ae(eKTsl.

Jonuas (o6pameHHas k mrpabHoMy 6eToHY) noBepXHOCTh MeTauta KPK
U3 OOBIMHOI YIIIEPOAHCTOH CTaNH, KaK MPAaBHIIO, CHIBHO KOPPOAHPOBAHA, YTO
ocnabnser orpaxeHHbI curHan. BemuuuHa ocnabneHus nectabuibHa, NO3TOMY
PCKOMEHAYETCA HACTPOHKY YYBCTBHTCIBHOCTH NMPOBOAMTH HENOCPEACTBEHHO
Ha KPK.

IpH TomuMHOMETPHH METAJUIA C HCNOIB30BAHHEM Je()eKTOCKOMNA CIEAYET
NPHUMEHATL MPAMBIC pa3acibHO-COBMELICHHbIE NMpeobpa3oBareu, NpU Je-
(exToCKONMUH BO3MOXKHO MCIIOJIB30BAHHE KAK MPAMBIX, TAK H HAKJIOHHBIX Ipe-
obpazosarencii.

12



Konrposns cBapHsix coeannenuit KPK ciexyer mpOBOIHTE B COOTBETCT-
suu ¢ TOCT 14782-86 [8). Jma atoro ucnons3yrorcs AedeKToCcKonsl, yka3aH-
Hele B Tabu. I1 2.1 ITpunoxenus 2,

Bce oOHapysxeHHBIE Ae()EKTEI M YYACTKH C TOHWKEHHON, OTHOCHTEIILHO
NpOEKTHOM, TomuuHoM Metamna KPK 3aHocsrca B skypHan coctosnua KPK u
OTMEHAIOTCA Ha (JOPMYILAPE COCTOSIHHA.

2.3. OueHka COCTOAHUA WTPAGHOro U MOHONMUTHOrO 6eToHa
onopHoro koHyca KPK

OCHOBHBIM METOZOM ONICHKH COCTOAHMA GeToHa onopHoro koHyca KPK
ABJIAETCA YIBTPa3By KOBOH METOA HEPa3pyMIAIOLIEro KOHTPOIA C HCMONb30Ba-
HHEM Cnocoba CKBO3HOrO MpO3ByYHBaHHA. PaGoTs N0 yIbTpa3By KOBOMY
obcnenosanmo 6etoHa KPK nmpoBoasTcs crenuaau3MpOBAHHBIMH OPTaHH-
3aLUAMH.

2.3.1. BeroH onopHoro koHyca KPK cocToHT 13 ABYX pa3IM4HbIX GCTOHOB!
MOHONUTHOrO GeToHa onopHoro koHyca (OK) u mwrrpabuoro 6eTona 3aJaHBKH
maxtsl KPK. TTpu 3ToM B 6eTore OK MoryT 6bITh Ae()eKTHI TPEX BUIOB:

HApyLIEHHs CIUIOIIHOCTH 1WTpaGHOro 6eToHa (30HBI MOPHCTOrO GETOHA,
KaBEePHHI M T.11.),

HApYIICHHE KOHTAKTa IITpaObHOTO 6eTOHa ¢ MOHOIHKTHLIM 6eToHOM OK;

HApyUWEHKE CIIOIIHOCTH MOHOJIHTHOTO GeToHa OK.

JLa ciMpanbHBIX KAMEP C METAJUIHYECKOH 0GIMUOBKOH AONOIHHTEILHO
BO3MOXKHO HAapYIUEHHE KOHTAKTa METAJLIa CIUPAIbHON KaMephl C GETOHOM.

2.3.2. OueHka cOCTOAHUA GETOHOB M KOHTAKTHBIX MOBEPXHOCTEH Me-
Tan — 6eToH, ITpabHOH — MOHONHTHBIN GETOH MPOBOAHTCA HEPA3PYILAIOLHM
yJBTPa3By KOBBIM METOJOM MO Cnocofy CKBO3HOIO MPO3BYYHBAHMS Pa3THYHBIX
Y4acTKOB KOHCTPYKUHH. PasMeTka Tpacc npo3By4HBaHHA (DPacNoONOKCHHE HA
KOHCTPYKUHH Tpeo6pa3oBaTrencii yabTpa3By KOBOTO CHTHANA — M3JIy4aTels M
MPHEMHHUKA) MPOBOJUTCA FEOMETPHUYCCKHM IyTEM MO HEPTEkKaM ONOPHOTO
KOHYCa C NMPHBA3KOH K XapaKTEPHBIM 3JICMEHTAaM, HAMPHMEP, K OCAM JIOMIATOK
HAMPABJAIOIIETO annapara. PacnonokeHne KOHTPONBHBIX TOUEK BBIOHpaeTcs
TaK, YTOoOBI TPAcChl HE NONaganu Ha pebpa »xecTkocTH obeyaiiku. ITockoabKy
6a3sl H3MEPEHHS MMEIOT 3HAYMTENBHYIO AJHHY, FEOMETPH4ECKOH OmHOKOMH
(haxTHYECKOrO pacnoNOKCHUA NpeoOpa3oBaTencit OTHOCHTENBHO PacUETHOIO
cnenyer npeHeOpeub. I10 3TOMH ke NPHYHHE HE YYUTHIBACTCA BIMAHHE MCTajLIa
fICPECEKAEMOT0 YIBTPa3By KOBBIM CHIHAJIOM IO TPacce, HampuMep, MeTaia
obeyaiky.

YuuThIBasg HaJIH4YHE 3HAYHTENbHOH (POHOBOH AKyCTHYECKOH MOMEXH,
C034aBaeMOi COCeHHMH paboTarOIMMHU arperaTraMu, peKOMEHAYETCA Npo-
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BOAHTh H3MEPEHHUA B NMEPHOAb! HX IKCIUIyaTAlHOHHOK OCTAHOBKHM HIIH C
MOAKITIOYEHHEM K MPHEMHOMY KAHATy NMOJIOCOBOTO ()MIBTPA, MOBBIAOLIC-
r0 COOTHOIIECHHE CUrHa/1UyM B JUaria3oHe paboyux yacTor mpeobpa3osareneit.

Jna obecneyeHHs HAACHKHOIO aKyCTHYECKOTO KOHTAKTA YJIbTPa3By KO-
BBIX npeoOpa3oBareiicii ¢ METANIOM M GETOHOM MOBEPXHOCTh JOJDKHA OBITH
OYMIICHA OT OTIOXKECHUH M HEPOBHOCTEH.

WH()pOpMaUMOHHBIM NAapAMETPOM, XapaKTEPH3YHIIUM COCTOAHHE
MarepHana, CIy)KHT JIOKaTbHOE H3MEHEHHE CKOPOCTH YIbTPa3By KOBOIO CHIHaNa
OTHOCHTEJILHO CPEAHETO 3HAYEHUA JUIA JAHHOTO MAcCCHBA.

2.3.3. CxopocTh pacnmpoCTPaHEHHA YJIbTpa3Byka B MOHOJIHTHOM O€TOHE
OK ompenenserca npu npo3syuyuBanuu (parmenra OK, B xoropoM Tpacca
yJIbTPa3By KOBOIO CHTHAJIa NMEPECEKACT TOJBKO NAHHBIA MaTepuas, HanpHMep,
M3 HUIUH OTBEMHBIX CETMEHTOB B CIIMPAJIbHYIO KAMEPY. YCIIOBHO CHHTAETCS, YTO
MOJTy4eHHAsA CKOPOCTh XapaKTepHA UL BCEr0 MacCCHBA MOHONIMTHOTO OETOHA.

ITpumep cxempl npo3ByuuBaHus cucteMbl KPK — OK npuBogurcs B
Ipunoxenuu 4.

2.3.4. CxopocTh pacnmpoCTPAHEHHA YIbTpPa3ByKa B INTPAGHOM OETOHE
onpeaenscTca npu npo3ByyuBaHuu (parmeHra OK, B xotopom Tpacca
yJIBTPa3BY KOBOTO CHTHA/Ia MCPECEKAET TOJLKO JAHHBIH Marepuan, HanpHMep,
M3 HHIIK OTBbEeMHBIX cerMcHTOB B KPK nitH Ha HIDKHEE KOMBLIO HAMPABJIAIOIICTO
anmapara HA (cornacHo n. 2.3.2 npH Taxoi 3Ha4MTEIbHOH 6a3e Npo3ByYHBAHUA
BausgaueM meramna KPK wiu HA cnexyer npeHeGpeus).

2.3.5. Ouenka npourocT 6eToHa onopHoro xoxyca KPK nposoautcs Ha
OCHOBAHMH aHAJIM3a CKOPOCTH YIBTPa3ByKOBOTO CHTHANA, MOJYYEHHOH NpH
MPOXOXK/JICHHH HM BCETO KOMILJIEKCA MaTepHaIoB (MeTa1a oOeyaiiky, mrpabHo-
ro ¥ MOHOIHTHOro 6eToHOB) Ha Tpacce KPK — OK B 30Hax nioTHoro mpuiera-
HHA METaJTH4eCKoi obeyaiiky k mTpabHoMy GETOHY (Onpeae/seTCs METOAOM
cB0oOOAHBIX KoNcOaHuit cornacHo m. 1.2.1).

OneHka MOHOJNUTHOCTH KOMOMHHpoBaHHOro marepuana OK — KPK
NPOBOAUTCS MO yCNOBHOMY ko3dduuueHTy nedexrroctu P:

po Ce=CC,
(C-CC,

rae Cy — CKOPOCTb NPOXOXKACHHSA YABTPa3By KOBOTO CHTHana B Ge3nc()eKTHOM
KOMOMHUPOBAaHHOM Oetone; C, — CKOPOCTb NPOXOXKIEHUA YNBTPa3By KOBOTO
CHrHana B KOMOHHHPOBAHHOM OETOHE Ha y4acTKaX C Ac()eKTOM (HApyLUCHHA
MOHOJIHTHOCTH MAaTEPHANIOB, PACCIOCHHE OCTOHOB), FTEOMETPUUECKHE Pa3MepsI
KOTOPOro COH3MEPHMBIMH C AJHHOH BOJHBI YNLTPa3ByKOBOTO CHrHajia (s
pexoMeHayeMeuIx mpeobpasosarencit ¢ yacrtoroit 25 KI'u 1 MHHEUManbHOM
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CKopocTEi0 3800 M/C — JUIMHA BOJHBI OKOJIO 15 cM); C, — CKOPOCTH MPOXOXKAE-
HHS YIBTPa3By KOBOTO CHIHAJA B BOJE.

Koadduument aedexrroctr Mensercs ot 0 (ans 6e3nedexrroro 6eTona)
a0 1 (medekTHOCTH GETOHA HACTOIBKO BBICOKA, YTO CHIHAJ HE MPOXOAMT).

TIpH OTCY TCTBHH MPOXO0XICHHSA CUTHAJIA CYHTAETCA, UTO TPAcCa CUrHajIa
NepeceKia YYaCTOK 3HAYHTENBHOTO MO MJIOM@AAH PaccIOeHUsA GETOHOB MIIH
CKOIUICHHS GOMBINIONO KOAM4eCTBa Ae(eKTOBR (TPEIUMH, MOIOCTEH, MOPHCTOTO
6eToHa) ¢ pasmepamu 0,6 — 0,8 M.

2.3.6. Ilpu ynbTpa3ByKOBOM KOHTpOJE COCTOAHHA GETOHA pEKOMEHIY-
€TCA NPUMEHATH anmaparypy, 06Jazarouyl0 3HaYMTEIbHOH MOIMHOCTBIO H
HMEIOILYIO BCTPOEHHYIO HIIH NMOACOCAMHAEMYIO OCLMIOrpahHHECKyI0 CHCTEMY
BH3yaJIM3alHM NPHHATOrO CHrHana. Bribop Takoit anmaparypsl OrpaHHYEH.
PexoMengyercs ucnons3oBaTth MpHOOPHI B KOMIUIEKTE C Mpeobpa3oBarensiMu
25 — 60 KI'u, mpueenennsie B Tabi. [12.3 TIpunoxenus 2.

Hndopmauus o MeTogax ¥ annaparype, IPHHUHIHAILHO MPUMEHAEMBIX
B aedexrockomuy Meta/uia, 6eTOHa M KOHTAaKTaX METaL1 ~— OSTOH, HO HE HC-
THO/IB3YEMBIX B HACTOALUEE BPEMs B HHCTPYMEHTANBHBIX 0OC/ICAOBAHUAX IKCII-
nyarupyemsix KPK, npusesena B Ilpunoxennu 3.

3. BbIBOP ONTUMANBHOIO BAPUAHTA (PASPABEOTKA MPOEKTA)
NPOU3IBOACTBA PEMOHTHO-BOCCTAHOBUTENLHbLIX PABOT

3.1. OueHka coctoaHua KPK no peaynsraram ob6cnegosaHus

Ha ocHOBaHMH KOMIUIEKCHOTO 06CIeA0BaHUA OLEHHBAECTCA (PAKTHYECKOE
cocrosnue KPK, npu HeoOXOAHMOCTH BLINOIHAIOTCA PACYETHI HAACIKHOCTH
ec paGoThl B IKCIUTYaTAlHOHHOM PEKHME, MPHHUMAETCA PemeHue 0 Heobxo-
JHUMOCTH TPOBEJCHHA PEMOHTHBIX paboT H 0 HeNecoo0pa3HOCTH peanH3aLuu
TOr0 MM HMHOTO KOHCTPYKTMBHOTO PEUICHHS;, ONPEACIAIOTCS BHIABI, O4Epen-
HOCTB, 00BbEM M TEXHOJNOTHA NMPOBEACHAA PEMOHTHO-BOCCTAHOBHMTEIBHBIX pa-
6ort.

Ilo pe3ynsTaTram npeaBapUTENbHOTO (BU3yanbHoro) obcnenoBanus KPK,
ee rHApoonpoOOBAHHA U TONIMMHOMETPHH €€ OOJHIOBKH NMPOM3BOAMTCA
BBUBJICHHE MOBPEXKIEHHBIX (parmMeHTOB Merannudeckoit o6munoBku KPK,
NOAJICKAIMUX PEMOHTY HJIH 3aMCHE, OTCJIOCHHIT METAJUTHYECKOH OOMHIOBKH OT
6eTOHa, HANMMYHA, MECTONONOXKEHHA, 0OBEMOB 3300HIIOBOYHBIX IMyCTOT B Oe-~
TOHE M THAPABINYECKHUX CBA3CH MEXIY HUMH, a TAKKE APYTHX QHILTPALHOHHBIX
XOJOB.
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Ilo pesynbraTam HHCTpyMeEHTaMbHOTrO 06¢nenopanna KPK onpenensrorcs
taxTHueckue 3HaYEHHA (HU3HKO-MEXAHHYECKHX XAPAKTEPHCTHK METanaa U
6eToHa; BLUABLMOTCA AeekThl METALIA M CBAPHBIX IIBOB, HE OOHAPYKCHHbIE
OpH MPOBEJEHKMK NpeABapuTensHOro o6cnenosanns KPK; seuasisorca nedexrrn
B MaccuBe GeToHa omopHoro koHyca KPK — TpemmHsI, mycTOThbl H OTCJIOCHHSA
mTpabHoro 66ToHa 0T MOHOHTHOTO.

3.2, PekomeHayeMble KOHCTPYKTMBHO-TeXHOMNornyeckue
peweHna U MaTepuansi

Ananu3 oneita 3kcnnyarauuu '9C Poccuu u CHI,, cnoco6oB u
pe3ynbTaToB NMPOBEACHHA Ha HHX PEMOHTHO-BOCCTAHOBMTENLHBIX paboT H
PEKOHCTPYKIHH Kamep pabouux konec mokasan Hed(eKTHBHOCTH 3amosi-
HHUTENBHOH LUECMEHTALUHH 3300JHUOBOYHBIX MYCTOT LEMEHTAUHOHHBIMH
pacTBopaMu. AHAIM3 NMPHYHH H nocaeactBuii HeaddexTuBHoCTH TaKOH
TEXHOJNIOTMH PEMOHTA JOCTATOYHO MOAPOOHO OTPakeH B MyOnMKauuax (CM.,
Hampumep, [1, 2]).

B mocneanue roasl paspabotansl M anpo6upoBaHbl Ha page I'3C
aNbTEPHATHBHBIC KOHCTPYKTHBHbIE PEIUICHMA (HA OCHOBE NMPHMEHCHHSA MHO-
TOCJIOHHBIX KOMIIO3HTHBIX CXEM OONHIOBOK), MATEPHAaNbl H TEXHOJOTHH,
obecneyHBaoIHe MOBBIILEHHE HANEKHOCTH KamMep paboyHX KOJIEC Kak Ha CTa-
JHH HX H3TOTOBJICHHA, TaK H Ha CTAAMAX PCKOHCTPYKLUHH H BOCCTAHOBHTEILHOIO
peMoHTa (cM., HanpuMmep [3 — 6]).

HawuGonee npocTbiM B HCUOJHCHHH MPH NMPOH3BOACTBE PEMOHTHO-BOC-
CTAHOBMTENIBHBIX PabOT H Hanbonee ampoOMPOBAHHBIM HA NMPAKTHKE ABIACTCA
CO3AaHHE ABYXCIOHHON uaH Tpexcnoitnoil koHCTpyKuuK 06muuoBka KPK.

JByxcnoiiHas koHCTpykuus Obina anpobupoBaHa Ha CepeOpaHCKoH
I'SC B 1985 r. I[IponomkutensHbie HaOmoAcHUA moka3aau dGdekTHBHOCTD
JAHHOM KOHCTPYKLMH, H OHA MCIOJIb3YETCA A0 HacToswero Bpemend Ha [[DC
Komauepro.

TpexcnoitHas KOHCTPYKIua ObUIa anpoOUPOBAHA HA OTBEMHOM CETMEH-
Te KPK ruapoarperara Bomkckoit 'OC. YcTaHOBICHHBIE TCH30METPHI NNOKA3AJIH
CHWDKCHHE HanpsDKeHUH B MeTae o6muuoBkH B 1,5 — 2,0 pa3a, 4To J0KA3bIBAET
3($EKTHBHOCTb JAHHOH KOHCTPYKLMH.

JByxcnoiinas koHcTpykuus o6muuoku KPK “merannm — xoMno3ur —
6eToH” mpHuBexeHa Ha pHC. 1.

OCHOBHOE OT/IHYME JAHHOMN KOHCTPYKLUXM OGIHLOBKH KaMephl pabouero
KOJIECa OT TPAAHIHOHHOH KOHCTpYKUHH KPK COCTOHT B HAJHYHM CIOS KOM-
MO3UTHOrO JHEProNMOTIOMIAIIEr0 MaTepuana, HHBEKTHPYEMOro 3a MeTan-
auyeckyo o6muuoBky KPK TpaguuuOHHOH KOHCTPYKIHH H 0O€CneYHBa0-
LIETO HAACHKHYIO CBA3b CO IUTPAOHbIM GETOHOM, YTO MPHBOOHT K YMCHbILC-
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HwuxHee konbuo KPK

Puc. 1. [ByxcnoiliHas KOHCTPYKLMS 06N1MLOBKM Kamepbl pa6oyero Kosneca
“meTann - KOMNO3UT - 6eToH”:

|1 - wTpabHoW 6eToH; 2 - KOMNO3MTHO-3HEPrononnowarLWmnin matepuman;
3 - OCHOBHas MeTannu4yeckas o6nuuoska; JjI] - BepTukanbHoe pebpo
XecTKoCTH; - I’OEVIEIOHTaI‘IbHOE pebpo XecTKoCTH; - TexHonoruuyeckoe

0TBEPCTUE; - WHBEKUWOHHbIE N TEXHONOTMYeCKne oTeepctunA

HUIO aMMANTYA BbIHYX/EHHbIX KonebaHnin o6nnuoBkn. Kpome TOro, oMoHO-
NMYNBAIOLLNIA CNol BA3KOYMPYroro martepvana 3anofiHUTeNs CyL,ecTBEHHO
NoBbILWAET AEKPEMEHT (3aTyxaHue) KonebaHuii 06MNLOBKK, BbIHYX4aeMblX
rMapogMHaMNYecKMMM CUnaMmn, FeHepupyeMbiMy NIONAcTHOW CUCTEMON rua-
poarperata. Takoli BapuaHT KOMMO3NTHOW 06/ML0BKM NPefHAa3HayeH, B MepBYIO
ouepefib, AN151 CO3JjaHUSA HA PEKOHCTPYMPYEMOI WM PEMOHTUPYEMOI Kamepe
ruapoarperaTa BTex Ciy4yasx, Korga He npousBogmTcs BbipybKa n3 6eToHa pebep
XECTKOCTW Kamepbl, a NMLb 3aMeHSAETCS ee MeTannyeckas obumnska. Mpu aTom
cTapblii WTpabHOV 6eTOH B NPOCTPAHCTBE MeXAY FOPU3OHTaIbHbIMU U BEPTU-
KanbHbIMWU pebpaMu >XecTKOCTU yfansetca Ha rny6uHy, onpefensieMyio B
pesynbTaTe MPOYHOCTHBIX M YCTANOCTHbIX PacyeToB 06/NLOBKM 1 3aBUCSLLYIO
OT reoMeTpuyM NONACTHONM CUCTEMbI, TeomeTpuyecknx napametpos KPK,
pacyeTHOro Hamopa, OCHOBHbIX PeXWMOB paboTbl rugpoarperata, Qu3nKo-
MeXaHNYECKNX XapaKTEPUCTUK KOHCTPYKLMOHHbIX CTanei u KOMMO3UTHOrO
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mMaTepuana. [OBYXCNOlHbIA BapnaHT 06/IMLLOBKU MOXET 6blTb MCMONb30BAH U
npu nposefeHnn pemoHTa KPK, He cBAAI3aHHOrO C 3aMeHOW camMoil MmeTannunyec-
KO 06WWBKN Kamepbl, Hanpumep, A4n8 rapaHTUPOBaHHOW NWKBUAaLUKM 3a-
06NNLO0BOYHBIX NonocTen. B aTom cnyyae fNna [OCTUIXKEHUA pe3ynbTaTa XXe-
naTeNnbHO TaKXe MPoBejeHne CeEPUN YNOMAHYTbIX Bbllle pacyeToB ANS pasHbIX
rny6vH NOANAUTHBLIX NoaocTel M ToNwmMH obwmBkM. KomneHcaumsa pasbpoca
3TUX MNoKasaTefleil oCyL|ecTBAAETCA NyTeM perynupoBaHua (U3NKO-MeXaHu-
YeCKMX CBOMNCTB KOMMO3MTHOrO 3ano/IHATENA N3MEHEHWEM NMPOLEHTHOrO cocTa-
Ba €ro KOMMOHEHTOB WX BBeEHUEM CNeLnanbHbIX [06aBOYHbIX KOMMNOHEHTOB.

TpexcnoliHass KOHCTPYKUUS o6nuuoBkn KPK “meTtann - KOMMO3WT -
MeTann” npueefeHa Ha puc. 2.

BepxHee Konbuo KPK

O 2

HuxHee konbuo KPK

Puc. 2. TpexcnoliHas KOHCTPYKLmMa 06nmnyoBkm KPK
“MeTann - KoMnosuT - metann’:

[31 - wrpabHoli 6ETOH;, -2 - KOMMO3UTHO-3HEPrONOrMOLWAOLWNIA MaTepuan;

M - ocHOBHast MeTannmnyeckas 06/MLOBKa,; - BepTUKanbHoe pebpo
YKECTKOCTW; 5 - TOpU3OHTa/IbHOE Pebpo XKEeCcTKOCTU; 6 -  TeXHOSOrnyeckoe
0TBepCTMe; | 7| - MHBEKLUMOHHbIE U TEXHOMOMNYECKMNE OTBEPCTUS;

|8 - AOMONHWUTENbHAs MeTanIMyeckas 061MLOBKa
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OCHOBHOE OT/IHMHE TaKOH KOHCTDYKIIMM KaMmephl pabo4ero komeca OT
TPAAHIMOHHON COCTOMT B HAIMYHH NOTIOJHHTEIBHON TOHKOCTEHHOH Me-
TaJIH4yeckoii obeyaiiku, GpparMeHTsl KOTOPOH NMPHBAPHBAIOTCA NO KOHTYpam
sA4eeK, 00pa3yeMbIX BEPTHKANLHBIMU M TOPH30HTAIbHBIMH PeOPaMH HKECTKOCTH
napanieabHO OCHOBHOH 0OmmMBKe (OOMHIIOBKE) HA HEKOTOPOM PACCTOAHHM OT
Hee, ONMpeeIAeMOM N0 pe3yIbTaTaM JHHAMHYECKHX H YCTATOCTHBIX PACYCTOB
B 3aBHCHMOCTH OT OXXKHJAEMbIX T'HIPOJMHAMHYCCKMX HArpy30K, MCHONb3ye-
MBIX KOHCTPYKUHOHHBIX cTaneif, nuamerpa PK u ucrmons3yemoro cocrasa
KOMITIO3HIIHOHHOTO 3HEPrONOIIOIIAIOIETO MaTepHaa.

3anonHEHHE MOMOCTEH KOMMO3HTHBIM JHEProNOTIOMAIOIIMM MaTe-
PHANOM OCYIIECTBIIETCA METOJOM MHBEKTHPOBAHHA 4Yepe3 CHELHaNbHO 060-
PyAOBAHHBIE CHCMHBIMH INTYLEPAMH HHBCKUHOHHBIE OTBEPCTHA B JAOMOIN-
HHUTENbHOH 00Ocyaifke (11 BApDHAHTA M3TOTOBICHHMA B 3aBOACKHMX YCIOBHAX H
JUL1 BApHAHTAa AOpabOTKHM KAMEPH! MEPEA MOHTAXOM B YCIOBHAX CTPOHIIO-
maaxkd ['3C) nin B ocHOBHOM obeuaiike (A1 BapHAHTA PEMOHTA HIIH pe-
koHcTpykuun KPK 6e3 BbIpyOxu opeOpeHns u3 6eToHa, HO CO CPEe3aHHEM
NOBPEKICHHON METAJUIHYECCKOH OGITHLOBKH).

[ToBpimIeHHAs HAAEKHOCTH KaMEPH! pabovero kojeca HAHHOM KOHCT-
PyKUHH 06ECHEeYHBAETCA 32 CYET HECKONBKHX AOMONHAIOUIMX APYr Apyra
(haxTopoB: 3aMEIJICHHE NMPOLIECCA HAKOIJICHHUA YCTANIOCTHRIX NMOBPEKICHHIT B
METaJIEC B Pe3yJIbTaTe YMEHBIICHHA AMIUIMTYA H YacTOT BBIHYXJICHHBIX KOJe-
6anuii OCHOBHO} OGJMLOBKH; BBICOKOEC PACCESHHE JHEPTHH BBIHYXACHHBIX
KoneOaHmit 0GMMUOBKH B KOMIO3HTHOM MaTepuaie; 3aMeIJICHHE mpolecca
HAKOIUICHHS YCTAIOCTHBIX MOBPE)XKACHHIH B OCHOBHOM OG/THIIOBKE B PE3yJIETaTe
YMEHBIICHHSA aCHMMCETPHH LHKJIA €¢ BBIHYXICHHBIX KoJeOaHmii 3a cyer
BOCHIPHATHA THAPOAMHAMMYECKHX HArpy30K OT TPAH3HTHOTO IMOTOKA M (Hiib-
TPAaLlHOHHOTO AABICHHA BEPXHero Obeda pasHEIMH NAHEIAMH OOTHLOBOK
(OCHOBHOH H AONONHHTEIBHOI), pa3AC/ICHHBIMH BA3KO-YIOPYTHM CJIOEM KOMIIO-
3urHoro marepuana. Takaa koHcTpykums KPK sBnsercs nomnoHecywedi u
obecnieynBaeT HaAEKHYIO paboTy NpH OTCYTCTBMH TpeGOBaHUA 00 0OA3aTENIB-
HOM OMOHOJHYMBAHUH €€ C GETOHOM ONMOPHOTO KOHYcCA.

ITpu co3maHuH MHOTOCIOMHBIX (KOMIIO3HTHBIX) KOHCTPYKUMI OONHLIOBKH
KPK HCromb3yI0Tcs TepMOCTOMKHE TIONTMMEPHBIE OBICTPOTBEPACIOIHE COCTABEI,
6esycanouHsle, o6nasaroIMe BHICOKOH aare3neit k Meramry M 6ETOHY U C
A0CTATOYHO BBICOKHMH NPOYHOCTHBIMH XAPAKTCPHCTHKAMH. CI‘[CKT]J TAKHX
MarepHasoB JocraroyHo mupok. Haubonee anpo6HpoBaHHBIMH B PacCHETHBIX
HCCJICIOBAHMAX H B MPAKTHKE IPOBEACHUA PEMOHTHO-BOCCTAHOBHTEIBHBIX paboT
AB/LIOTCS JHEPrOIOIIOAoNIHe cOCTaBbl Mapok J[IM-1, JIIM-2 u ux Mo-
muduxauun, paspaborannsie [IHUMM u npuBescHHbIE B TEXHHYECKHX YCJIO-
Buwix TY AJTN 473-97 [9]. Taroxe HCIOMB3YIOTCH 33 TMBOYHBIE KOMITAYHIBI MAPOK
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KAC-173 u KAC-174, paspab6orannsic [THUWUM u npueeacHHBIE B TEXHHYEC-
kux ycnosuax TY AU 483-99 [10].

3.3. TexHNKO-3KOHOMUYECKOe OBOCHOBaHMe pekoMeHAyeMbix
KOHCTPYKTUBHO-TEXHONMONU4YECKUX peLieHui

TeXHHKO-IKOHOMHYECKOEC CPABHCHHE BAPHAHTOB Kamep paboumx kojec
TPAJHLHOHHOA H TPEXCTOHHOH KOHCTPYKIHH NMpHBeAcHO B ITpunoxenuu S u
MOKA3LIBAET IKOHOMHYHOCTE JAHHOM KOHCTPYKIIMH.

3.4. TpeGoBaHUA K COCTOAHUIO MeTanna o6nuuoeku KPK

JAnsA OCHOBHEIX M AONOJHUTEIBHLIX METAJNIUYECKUX obeuaex mpu
CO3JIaHHH KOMNO3HTHOH OOJHIOBKH HE JOMYCKACTCA:

HAJTHYHE KABEPH, MJIAKOBLIX BKIIOYECHHIA B METAJLIE OCHOBHO# 06cuaiiku
(06IHMLIOBKH);

HAJTHYHE 30H TEPMHYECKOTO BIHMAHHS CBAPHBIX LIBOB (OCTAaTOYHBIX
TEPMHMYCCKHX HANMPSDKEHHI M MECTHBIX KOHLICHTPATOPOB HANMPSDKEHHI) B METAILIE
OCHOBHO# 06¢cuaitikw;

HATHYAE TPEIIHH, HAAPE30B U MHbIX AcedekToR 00paboTkKH MeTanwia
obevaek;

HEKa4YeCTBEHHAA IOATOHKA JHCTOB METalna K pebpaM >keCTKOCTH NpH
c6opke HOBOW KOHCTPYKIMH WJIH PEMOHTE;

HENPOBApHI CTHIKA JIHCTOB 06€4aeK M3-3a HEMOJMHOW pa3jeNiky METauia
1IOJ CBapKy npH cOOpPKEe HOBOM KOHCTPYKHHH KOMIIO3HTHOMH OOMMIIOBKH WM
CO3JaHMH KOMIIO3UTHOH OONMIOBKM B YCIOBHAX 3KcruryarupyeMod I'OC npu
TTPOBEACHUH PEMOHTHBIX pPadoT,;

OTCIIOCHHE 3AIHTHOTO (MPOTHBOIPO3HOHHOTO) CJIOA HEPXKABEIOIEH cTanmu
OT OCHOBHOIO METAJUIa BCAECACTBHE HEKAYECTBEHHOM CBapku (mpokara) 6ume-
TAUTHYECKHUX (PparMeHTOB 00euaiiky ¥ ASHCTBYIOIUX AUHAMHYECKUX HATPY 30K;

HAJIMYHE CKBO3HBIX OTBEPCTHH B MaHEAX OOJHMIOBKH BCJICACTBHE
HEKAYCCTBEHHOH 3aBAPKH HHBEKIHOHHBIX OTBEPCTHII HTH MECTHEBIX Pa3pyIEHHUT
METaIa KAaBHTALHOHHOMN JPO3Heii,

yTOHeHHE ()parMeHTOB OCHOBHOI 00euaiiku (MM MX YYACTKOB) IO
TOJIIMH, MCHEES 3aJIOKCHHBIX B NPOSKT MM B PACyeThl (B TOM YMCIE 3a CYET
BBIHOCA METAJUIA C GONBINHX MIOMIAACH BCICACTBHE KABHTAIHOHHON 3PO3HH).

ITpyu nmpoBeacHUM COOPOUHBIX M PEMOHTHO-BOCCTAHOBHTC/IBHBIX pabor
HEOOXOOHMO OCYHIECTBIATL BXOAHOH M BBIXOAHOM Ac()EKTOCKONMHYECKHUIt
KOHTPOJIb METAJIa H CBAPHBIX INBOB HA HAIMYHE TPELIMH.

Mapka cranu 4 e€ (PU3IHMKO-MEXAHUYECKHE XAPAKTEPHCTHKH JOJLKHBI
COOTBETCTBOBATD 32 T0XKEHHBIM B IIPOEKT, T. €. HCTIOIE30BAHHBIM IPH MPOBEJCHUH
pac4eToB HANPMKEHHOTO cocToaHus 1 no CHuI1 I1-23-81*. Kpome Toro, MeTann
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JNOJDKEH COOTBETCTBOBATh JONMOJHHTENbHBIM TPEOOBAHMAM, YKAa3aHHLIM Ha
pabo4MX M JETATHPOBOYHEIX YEPTEXKAX.

KoadpuuueHT HaZEKHOCTH MO CTANH MPUHMMACTCA B COOTBETCTBHMH C
PEKOMEHAAUMAMH, H3NOXKECHHBIMH B 1. 20.1 CHHuIT 11-23-81.*

3HaueHHE MpefeNna TEKYy4eCTH CTalM W BPEMEHHOTO CONPOTUBIICHHA
CleyeT MPHHUMATE!

JUIA CTaJIEH, y KOTOPBIX MPHBEACHHBIC B CEPTHOHKATAX HITH MONTy4CHHBIE
MPH HCTIBITAHMAX 3HAYEHHA NPEAENA TEKYYECTH H BDEMEHHOIO CONPOTHBIICHHA
COOTBETCTBYIOT TPeOOBAHHAM JNEHCTBOBABIIMX BO BPEMA CTPOHMTENBCTBA IOCY-
DAPCTBEHHBIX CTAHAAPTOB HIH TEXHHYCCKHX YCIOBHH Ha CTajb — MO MHHH-
MaJIbHOMY 3HAYCHHIO, YKA3AHHOMY B 3THX XOKYMEHTaXx;

JUIA CTAJICH, y KOTOPBIX MPHBEACHHBIE B CEPTHHHKATAX HIIH MOy YEHHbIX
MIPH HCIILITAHMAX 3HAYCHHA MPEIENA TEKYYECTH H BDEMEHHOIO CONPOTHBICHHA
HIDKE PEAYCMOTPEHHBIX MOCYJaPCTBEHHBIMH CTAHAAPTAMH HIM TEXHHYCCKHMHU
YCIOBHAMHM Ha CTajb, ACHCTBOBABIIHMH BO BPEMA CTPOMTEILCTBA — MO
MHHHMAJIPHOMY 3HAYCHHIO H3 MPHBEACHHBIX B CEPTHHHKATAX HITH NOy4ECHHBIX
IIPH HCIIBITAHHAX.

3.5. Tpe6oBaHUA K NPOBeAEeHNI0O CBAPOYHbIX paboT
NO BOCCTAHOBUTENLHOW Hannaske NPy NUKBUOAUUN
KaBUTaLMOHHO-3PO3NMOHHbIX NOBPEXACHUN
W nuKBuAauMu TpeiuH o6nuuoBku KPK

ITpoBeREHHBIMH IKCIIEPUMEHTAIbHEIMH M PACHETHBIMH HCCJICIOBAHMS-
MH YCTaHOBJICHO, YTO IOKA3ATEIH TEPMOCTOHKOCTH pa3paboTaHHBIX COCTABOB
KOMITO3HTHBIX MaT€pHaJIOB BIOJHE YAOBJIETBOPHUTENbHBI JUIA PEATbHBIX YCIO-
BHIf HX IKCILTyaTalMH, B TOM YHCJIE B YCIIOBHAX TEMNEPATYPHOIO Harpy>Xe€HHA
MpH NpPOBEAEHHH CBapo4HbIX pabor Ha KPK (BoccTaHoBHTENBHAs HalaBKa
MeETaJLIHYeCKHX 00cyaek, 3aBapKa TPELHH), NPH YCJIOBHH CTPOIOro cobmoaeHus
o6mux Tpe6GoBaHMI K TEXHOJOTHAM NMPOBEACHHA cBapo4HbIX pabor (ITpumoxe-
HHe 6), a TalkKE CNEUHANBHBIX OrPAHHYCHHMH, HAKIaABIBAEMBIX 3aBOJOM-
H3TOTOBHTENEM.

INpu Tonmuuax Meranna Gonee 18 — 20 MM TeMmmnepaTypsl CaMbIX
“ropAuHX” TOYEK KOHTAKTHO# MOBEPXHOCTH HAXOAATCA B mpeaenax 140 — 200°C,
NO3TOMY NPHMEHEHHSA KAKMX-JIHOO AOMONHHMTENIBLHBIX KOHCTDPYKTHBHO-TEX-
HOJIOTHYECKHX MEPONpPHATHH HE TPeOyeTcs, a Bce OrpaHHYCHHA HA NOT-
pebisieMble CBAPOYHBIE MOLLIHOCTH, THAMETPBI U MAPKH 3JICKTPOAOB, CKOPOCTh
CBAPKH, BHICOTY CBAPOYHBLIX BAJIMKOB H T. A. COOTBETCTBYIOT OOBIMHBIM I
NPOBEACHUA Taxoro Tuna pabor. Ilpu TonuuHe Meramnuyeckod oOeyaliku B
auamasone 12 — 18 MM TeMneparypsl cambiX “TOpAYHX’ TOYEK KOHTAKTHOM
MOBEPXHOCTH Haxoaarca B npeaenax 200 —~ 250°C u x0T 3TH BEJIHYHHBI
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SBJIIOTCA €LIE AOMYCTHMBIMHM [0 OCHOBHBIM XapPaKTEPHCTHKAM TEPMOCTOHKOCTH
pa3paboOTaHHBIX COCTABOB KOMNAYHAOB (COXPAHEHHE BEIHYHH aATE€3MH, MOAYIA
YHOPYTOCTH H JCKpPEMEHTa KoJicOaHHil kOMIayHAAa B PACYETHBIX MpeAcnax),
OZHAKO, B 3TOM CJIy4a€ JOCTATOYHO BEJIHKA OMACHOCTH BHIXOJA 33 NMPEACIIBI
YKa3aHHbIX TEMIEPATYp NPH HE3HAYHMTEIbHBIX H TPYAHO KOHTPOIHMPYEMBIX
HAPYIEHUAX OOBMHOM TEXHOJIOTHH MPOBEACHHA CBAPOYHBIX PaboT, MPHHATOH
TIPH OCYIUECTBICHUH BOCCTAHOBUTEILHONH HAITABKH.

IIpoBeacHHbBIE HCCICAOBAHHA MJTHTENBHOro BO3AcHCTBHA (30 MHH.)
BBICOKHX Temnepatyp (240°C) na pa3paboTaHHBIE KOMIO3HTHBIC MaT€pHaIbI
(3IIM-1, JIIM-2 ¥ ux MOZU(HKALMH) MOKA3AJIH, YTO MOAYJIb YIPYTOCTH COCTaBa
1 yBemmuuBaerca Ha 18% u coctaBa 2 -~ Ha 22%, aare3HOHHas MPO4YHOCTh
yMeHbmaerca Ha 15 — 20% s cocraBa 1 u 0CTaeTCsa NPUMEPHO NOCTOAHHOK
JUIA COCTABa 2, a mOTepsA Beca (3a CYCT BO3TOHKH Jierkux (ppaxumii) cocrasiuser
2 — 3% na oboux cocrasoB. [TocnenHee 06CTOATENILCTBO BPAJ JIH Cy LECTBEHHO
JUIA KOMNAyHIOB, HHBEKTHPOBAHHBIX B 3aMKHYThI€ TEPMCTHYHBIC MONOCTH
TPEXCIOHHOH KOHCTPYKIHH KOMNO3UTHOH OOMHLOBKH, HO MOXKCT MPUBOAMTD K
TOSIBJICHUIO OMACHBIX HCIIAPEHHH MPH HAPYIIEHHH MX TEPMETHYHOCTH.

CaapouHsle paboThl JO/DKHBI MPOM3BOAMTLCA HE PaHEC, 4YeM depes 24
4aca NocJIC HAHECEHH 3aUIMTHOTO MOKPBITHA.

4. PEKOMEHOAUMW NO TEXHOMOMMK NOAroTOBKU
NOBEPXHOCTEN METAIINA U BETOHA 3AOBNULIOBOYHbIX
MONOCTEW KPK K NMPOBEAEHUIO
PEMOHTHO-BOCCTAHOBWUTENbHbLIX PABOT

4.1. TpeboBaHUA K COCTOSIHUIO NOBEPXHOCTEW MeTanna u 6ertoHa

4.1.1. [ToBepXHOCTH OCHOBHOI M JOTIOJTHUTEIbHOH METATHYECKHX 00C-
YaeK MHOrOCIOHHOH KOHCTPYKUHH OOJHMLOBKH AOJKHBI ObITH OYHILEHBI OT
P>KaBYMHBI, OHOOOpacTaHuii, 3arps3HeHHit H 06eKUPEHBl. B 3aKpBITHIX 3206~
JHUOBOYHBIX MOJOCTAX METAJNJ OYHLIACTCA CTMELHATbHBIMH MPOMBIBOY-
HBIMH COCTABaMM MO TEXHOJIOTHH, OTpakeHHOH B m. 4.2. Tlpu 3aMeHe Meran-
J1a cTapoii 06MHUOBKY OYHCTKA METAJUIA NMPOH3BOAUTCH MEXAHHYCCKHMH Cro-
cobaMH.

4.1.2. IpuBoauMEIe HIDKE TPEOOBAaHHA K COCTOAHHIO OCTOHA H, B ICPBYI0
ouepeap, €ro MOBEPXHOCTHOTO C/IOA AKTYalbHbI NMPH CO3AAHHH B YCIOBHAX
skcrayarupyeMoit '3C kOHCTPYKUHH MHOTrOCHO#MHBIX OOGIHLOBOK, B KOTO-
PBIX MPEXYCMOTPEHA CBA3b IHEPrONONIOLIAIOIIEIO CioA ¢ OETOHOM — B JaH-
HOM CJTy4ae ABYXCJIOHHOH KOHCTPYKIIHH.
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4.1.3. TIpu co3AaHHH OBy XCIOKHOH KOHCTPYKIHMH B MPOLECCE MpOBEaE-
HHUS PEMOHTHBIX PaboT C 3aMEHOH MeTana OOGNHIUOBKH KOHTAKTHbIE OETOH-
HBIE MOBEPXHOCTH AOJDKHBI OBITH TLIATEIbHO OYMIUEHBI OT IPA3M, OHUTYM-
HBIX, HE(QTAHBIX M JKHPHBIX MATCH. CHIBLHO 3arpA3HEHHBIC MOBEPXHOCTH O4M-
MAKTCA A0 OOHApy>KEHHA YHUCTOro 6eTOHAa OTOOHHBIMH MOJIOTKAMH, MeXa-
HHUYECKoH Oyvapaoi, MeTaJUIMYECKMMH MIETKAMH H NMECKOCTpY#HOM oOpabor-
KOH C COOMIONCHHEM NTPABHJI TEXHHKH 6€301MacCHOCTH B COOTBETCTBHH C Tpebo-
BaHuamu [OCT 12.02.003-74 [11] u CHuIl I1I-4-80 [12]. Ounctka moBepx-
HOCTel MOXeT OBITh OCYIIECTBICHa MOAH(GHIMPOBAHHON 3aTHPOMHON MalmM-
Hoit CO-86.

4.1.4. Ipu co3naHnM QBY XCNOKHOM KOHCTPYKIMH B MPOIIECCE MPOBEACHHA
PEMOHTHBIX pabor 6e3 3aMeHBl MeTanIa O0NHUOBKH GETOH B 3aKPHITHIX 3200-
JTHIOBOYHBIX MOJIOCTAX OYHILACTCA CHEUHAJbHBIMH NPOMBIBOYHBIMH COC-
TaBaMH N0 TEXHONOTHH, ONMMCAHHE KOTOPOl MPHBEIACHO B 1. 4.2.

4.1.5. IIpu co3aaHHH KOMNO3IHUTHOH OGIHLIOBKH B MPOLECCE MPOBEACHHA
PEKOHCTPYKLHH MM KanutanasHoro pemoHra KPK yvactku cimaboro 6erona
yAQIAIOTCA M 3aMEHAIOTCA HOBBIM MarepHanoM. CTapeie ¥ ITaZKMe MoBEpX-
HOCTH GETOHAa MPEXBAaPHTENBHO Hacekarorcda. Tawke MOTyT OBITh HCIOJIB30BA-
HBI CYINECTBYIOLIHE CNOCOOB YNPOYHEHUA NOBEPXHOCTHOTO CIos ciaaboro
6ETOHA MyTEM NMPOMUTKH MONHMEPAMH H LEMEHTAIMH.

4.1.6. Ipu co3maruu Ha I'IC Tex MHorocnoiiHbx KoHCTpykuuit KPK, B
KOTOPHIX HE MPEIYCMOTPEH KOHTAKT 3HEPromoOIIOIAOIIEro cof ¢ 6eTOHOM
(TpexcnoiiHas KOHCTPYKUHA), TPEOOBAHHSA K COCTOSHHIO OCHOBHOTO H IUTpa6-
HOro 6eTOHa He OTIMYAIOTCA OT OOBMMHBIX MPOEKTHBIX TPEOOBAHHH.

4.2. NposepeHne paboT NO OUUCTKE NOBEPXHOCTEW MeTanna
u 6eToHa 3a06NULIOBOYHBLIX NONOCTeN

4.2.1. PaboTbl MO OYHCTKE BHYTPEHHHX NMOBEPXHOCTEH 3300IHIOBOY-
Heix nonocreit KPK pexoMeHayeTcs mpoBOAUTH meEpea HadanoM pabor mo mx
3aMOJIHEHHI0 HHBEKUHOHHBIMH COCTAaBAMH H 0043aTENBHO MOC/E THApPAB-
nudeckux HeneiTauui obnuuosku KPK, 3asepmenus cBapoyHnix pabor mo
YCTPaHEHHIO CKBO3HBIX TPEILHH, CBHINECH M 3aJICNKH BBIXOAOB B HIDKHMH Gbed,
00OHApY KEHHBIX NMPH TMOPABINYCCKHX HCIBITAHHAX.

4.2.2. Pa6GoThI MO OYMCTKE BHYTPEHHHX NMOBEPXHOCTEH 3a001MIOBOYHBIX
nonocreit KPK npeaHasHa4Y€HBI:

JUIA OYHCTKH OETOHHBIX NOBEPXHOCTEH 3200HLO0BOYHBIX MonocTeit KPK
ot 6HooOpacTaHuit U 3arpA3HEHUH, a TAKKE METAIMYECKHX NMOBEPXHOCTEH
OONMLOBKH OT MPOAYKTOB KOPPO3HH, OM0o0OpacTaHHit M 3arpA3HEHHIt C LEIBIO
obecrneucHus XOpoIeH aare3Mu MOBEPXHOCTEH C 3alOJIHHTENEM NpPH MOC-
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JIEAYIOMEM HHLEKTHPOBAHHH B 3200JIMIOBOYHBIC TMOJOCTH TBEPACIOIHX Ma-
TEPHAJIOB;

JUIA MPOBEPKH KaYeCTBA CBAPKH IOCJIE MPOBEACHHA PEMOHTHO-BOCCTa-
HOBHTEIBbHBIX Pa60OT H KOHTPOJIA OTCY TCTBHA A¢(EKTOB, HE 3aPHKCHPOBAHHBIX
NpH THAPABIHYCCKHX MCNBITAHHAX, MOCKOJIBKY B MPOLECCE OYHCTKH 3a-
OOMHLOBOYHEIX MOJIOCTEHf AKTHBHBIMH PACTBOPAMH MOTYT BCKDPBIBATBCA TpeE-
IMHBI H CBHINM, 3aKYNOPEHHBIC NUIAKAMH M HE OOHApy’>KEHHBIC MPH THIPAB-
JIMYECKHX MCIBITAHMAX;

JU1A YTOYHEHHS THAPABIMYECKHX CBA3EH MEXIY OTAENbHBIMH 3200/THII0-
BOYHBIMH ITyCTOTAMH, a TaKoke GHIBTPAIMOHHBIX XOAOB H FrHAPABIMYECKOH CBAZH
MyCTOT C KOHYCOM HJIH KOJICHOM OTCachIBawollEei TpyOsl ruapoarperara, He
06GHapy>KeHHBIX NMPH NPOBEACHHH TMAPABINYECKUX HCILITARUI B CBA3H C TEM,
YTO OHH OBUIH 3aIITAKOBAHBI X BCKPBITHI MTOCJIE BO3ACHCTBHA HA HHX XHMHYECKU
aKTHUBHBIX PacTBOPOB.

4.2.3. PaboTHl MO OYHMCTKE BHYTPEHHHX MOBEPXHOCTEH 3a00MHLIOBOY-
HbIX nojiocteli KPK mpou3BoasATCs myTeM HENPEPHIBHOM NPOKAUKH YEPE3 HUX B
ONpEACICHHOH MOCICAOBATENLHOCTH PANAa XHMHYECKH aKTHUBHBIX PACTBOPOB B
TEYEHHE OMPEAENCHHBIX JUI1 KAXKIAOI0 PacTBOPAa BPEMEHH H TEMNEPATYpH! C
NOMOILBIO CIIEUHAIBHON HacOCHOM ycTaHOBKH (ITIpunoxenne 7).

4.2.4. TlocnexoBareabHOCTh ONEPALHii, OCYIICCTBIAEMEIX NPH IPOBE-
JeHHH paboT No OYHCTKE BHYTPEHHHX MOBEPXHOCTEH 3200/ IMUOBOYHBIX ONOCTEH
KPK:

1) o6eKHpHBAHHE — NMPOMBIBKA MOBEPXHOCTEH MeTa/lia u GeToHa OT
He(TENPOAYKTOB, MUHEPAJIbHBIX H OPTAHHYCCKHX 3arPA3HCHHM;

2) nepBOC TPABJICHHE — NMPOHU3BOAMTCA JUIA IPESABAPHTEIBLHOIO PacT-
BOPEHHA M npeobpa3oBanus prxaBuuHbl (ocharHpyromUMH pacCTBOPaMH;

3) OKHCNEHHE OPraHUKH H Pa3PBIXJICHHC PXKaBYMHBI — I8 obnerye-
HHUA YAAJIEHHA €€ NPH NMOCICAYIOWICH MPOMBIBKE;,

4) BTOpOE TPABNCHHE — I OKOHYATEJILHOTO PACTBOPCHUS PXKABYUHBI,

5) nMpoMbIBKA-AE3AKTHBALMA — IS HEHTPANIM3aUUH KHCIOTHOIO Tpa-
BAILETO PacTBopa;

6) mpombIBKa YHCTOH BoAOH 40 pH 8 — muis yaaneHus MpoayKTOB TPABJICHHI,

7) cymxka — s o6ecredeHHs XOpoLeH aAre3HH NOTHMEPHBIX MaTepHa-
JIOB K BHYTPEHHHM MOBEPXHOCTAM 33001ML0BOYHBIX nonocTei KPK.

4.2.5. Tlopsagox mpoBeaeHHA paboT MO OYHCTKE BHYTPEHHHX NOBEPX-
HocTel 3a006muuoBouHbix nonocred KPK, cocraeel pabounx pacTBopos, pe-
KOMEHIyeMoe 000pyI0BaHHE H OCHACTKA OMKCaHsbI B [TpunoxeHuu 7.
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4.3. Nposenenne pabor No KOHCepBaAUUK OYUEHHLIX
NoBepxHOCTel meTanna u 6eToHa 3a06NMLOBOYHBLIX NONOCTEN

4.3.1. Pabotbl M0 KOHCEPBALMM OYMIIECHHBIX NOBEPXHOCTEH MeTaLIa H
6eroHa 3a06muuoBOuHEIX nonocteit KPK pekoMeHIyeTcs MpOBOAMTH IOCIE
npoBeACHUA paboT Mo OYHCTKE BHYTPEHHUX MOBEPXHOCTEH 32061HMLOBOYHBIX
NMONOCTEH B TEX CHyHafx, KOTAAa MHTEPBAj MEXAy ONEPALUHAMH OYHUCTKH
NOBEPXHOCTEH M HHBEKTHPOBAHHEM TBEPACHIIMX MATEPHAJIOB B NOJOCTH
coctasnser 6onee 12 yacos.

4.3.2. PaboThl MO KOHCEPBALMM OYHIICHHBEIX NMOBEPXHOCTEH MeTamna H
6eroHa 3ao6muuoBoyHEIX nmonocre#t KPK npeanasHayeHsl OIS 3aIUUTHI MMO-
BEPXHOCTEH MeTasia M 6eTOHA 0T arMoCc HEPHOTO BO3ACHCTBUA B MEPHOL OT H3-
FOTOBJIEHHS MJIH OYMCTKU META//IMYECKUX JIEMEHTOB OOIHLOBKM A0 3aIONHE-
HHA 3200THUOBOYHEIX MOMOCTEH TBEPACIOMUMH MATEpHATAMM.

4.3.3. BamuTHBIC (MEXONEPALHOHHBIE) MOKPHITHA M KOHCEPBALHH
OYMINEHHBIX TMOBEPXHOCTEH CO3JAIOTCA HA OCHOBE JIAKOKPACOYHBIX IPYHTO-
BOK, CIOCOGHBIX BHIIEP)KHBATh KPATKOBPEMCHHBIE TEMNEPATYPHBIC HATPY3KH
He menee 250°C.

4.3.4. PaGoTh MO CO3JAHMIO 3ALOUTHHIX (MEXOMEPALUMOHHBIX) NMOKPHI-
THH OMHINECHHBIX BHYTPEHHHX NMOBEPXHOCTEH 3a00JIMLOBOYHBIX MONOCTEH
KPK nmpou3BOIATCA MyTEM HAHECEHHA MOKPBITHH KHUCTBIO HJIH Yepe3 KPacKo-
nyaeT (MPpH 3aMEHE METanNnM4eckoi obeyaiiku) MHGO MyTeM OXHOKPATHOTO
3anonHeHua obpabareiBacMoit nomocT (6¢3 3aMCHBI MCTA/LTHUYCCKOH 06cyaii-
KH) C BBLACPXKKOH MO BPEMEHH H NOCJIEAYIOIHM CIHBOM C NMOMOLUBIO Crie-
uMansHoi ycraHoBkH (IIpunoxenue 8).

4.3.5. Ilopagok nmposeacHua paboT N0 COIMAHHIO 3AIMMTHBIX (MEX-
OnMepauHOHHBIX) MOKPHITHH Ha BHYTPEHHHX MOBEPXHOCTAX 32006IHLOBOY-
neix nonocteit KPK, cocraebl pabounx pacTBopos, pekoMeHayeMoe obopy-
JOBAHHE M OCHACTKA OmHucaHbl B [IpunoxeHnu 8.

4.4. Xapakrepucruka ¥ Ha3HavyeHue MaTepuanoB AN CO3AaHUA
MeXOornepaunoHHbIX NOKPLITUA

4.4.1. Ina co3aHMS MEKOMECPALHOHHBIX NOKPHITHH HA KOHTAKTHBIX
NOBEPXHOCTAX METALTHYECKHX 3JIEMEHTOB MHOTOCIOHHOH KOHCTPYKIHH KAMEPBI
pabodero Kojaeca HCHOAb3YIOTCA: (pocdarupyromue rpyHTOBKH Mapok BJI-02
n BJ1-023 u kpemueopraHmdeckuit nak Mapku KO-08.

4.4.2. HazHayenue, 061acTh MPUMEHECHHA M OCHOBHBIE XapaKTE€PHCTH-
KH MaTEePHAJIOB AJIA COBIAHHA MEXKONCPALMOHHBIX NOKPHITHI MPEICTABICHBI B
Tabn.l.
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Tabnuya 1
Hazna4yenne u 06.1acTL NpHMEHEHHST MATEPHAJIOB /LISl CO3IaHNA
MEXKONCPALHOHHBIX ﬂoKpblTﬂﬁ

Temnepa-
Mapkn O6s1acTh NpUMEHEHHA TypHast
CTOHKOCTh

BJI-02 | Co3aaHue MexONepaLMOHHBIX MOKPLITHI KOHTaKTHRIX | 10 250 °C
BJI-023 | nmoBepxHOcTElt MeETAVIMMECKHX 3JIEMEHTOB KaMephl
paboyero Kkojeca B MeCcTax CTHIKOBBIX COEIMHEHMH
TpaHcnopTpyeMmbIx eauHuy KPK B 3aBojckux ycio-
BUSIX WIM COOPOYHBIX €JMHUIl B YCJIOBUSX CTpOHILIO-
miam I'OC st MX 3a0MTHI OT KOPPO3HHU B TIEPHO!

OT HM3TOTOBJICHMS TPaHCIIOPTUPYEMBIX —€IMHMIL
KPK Ha 3aBojie 10 3allOJIHEHMS MEXOOIHIOBOUHBIX
TONOCTEH JHEProNorTNOLIAICIMM MaTepHaloM Ha 3a-
BoJe Wik Ha 'OC,

OT H3roToBJieHMs1 cGopouHbx emMHull KPK Ha
crpoimnomaxe I'2C 1o 3anonHeHHs MexoGIHLIOBOY-
HBIX [10JI0CTEH 3HEProlorIOMIAIOLIMM MaTEPUATOM.
Co3aaHue MeXOIepaUMOHHBIX TOKPHITHIY B oGnacTH
CBapHBIX INBOB, COSIMHSIOUMX COOpoUHble €IMHUIIbI
KPK, nocne ux MoHTaxa B mrrpabe o 3anoyHeHus
06pa3yIonMXcs IpH 3TOM MEXOOIMIIOBOUHBIX [1070C-
T€H SHEPTOIIOIIOIAIOIMM MaTEPHAIIOM.

KO -08 | Cosmanmne MexonepalMOHHBIX MOKPEITHI Ha KOMTakT- | 10 500 °C
HBIX MOBEPXHOCTX METAULIMYECKHX DIIEMEHTOB TPAHC-
MOPTHPYEMBIX €IHHMIl Kamepbl pabouero xoneca B
3aBOJACKHX YCJIOBHAX IS MX 3alMTHI OT KOPPO3MH B
MEPUOR OT M3rOTOBIEHMSA M MPUBApKM JOTIOTHUTENb-
HOM OONMIIOBKH JIO 3aIlOTHEHMA MeXOOMIIOBOMHBIX
TMOJIOCTEH 3HEPronoOryIoAIOIMM MaTEPHAIOM.

5. PEKOMEHOAUWN NO TEXHONOIrMKW nPOBEAEHUA
WHBEKUMOHHBLIX PABOT C UCNONb3OBAHUEM
KOMNO3UTHbIX MATEPUANOB

5.1. MpoeeneHue paboTr NO MHBLEKTUPOBAHUIO ObICTPO-
TBEpPAEIUX COCTABOB B 3a06nuuoBoyHbie nonoctu KPK

5.1.1. PaGoTel MO MHLEKTHPOBAHUIO OBLICTPOTBEPACIOIUHMX COCTABOB B
3ao6auuoBounsie nonoctH KPK pekomeHayeTCs NMPOBOAHTHL TONBLKO MOCIIE
npoBeacHus palboT MO OYMCTKE BHYTPEHHHX NMOBEPXHOCTEH 3200HLOBOYHBIX
MONOCTCH M MOC/E 3aBEPIICHHA CBAPOYHBIX paboT MO YCTPAHEHMIO CKBO3HBLIX
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TPELUMH H CBHINEH, OOHAPYXXEHHBIX NMPH THAPABIHYECKHX HCTIBITAHMAX, A TAKKE
Nocje npoBeJcHHA paboT MO BOCCTAHOBHTENbHOH HAaNIaBKE KAaBHTALHOHHO-
3PO3HOHHBIX MOBPEXICHUH MeTa1a OOIHLOBKH.

5.1.2. PaGOTHI MO MHBEKTHPOBAHMIO OBICTPOTBEPACIOLIMX COCTABOB B
3a00nnuoBounbie nonocTH KPK npenHasHayeHsl And THKBHAAIMH 3200.1H-
LOBOYHBIX MOJNIOCTEMH, 0OecneueHus COBMECTHOH PaGOThI METAIHYECKHX d7Ie-
MEHTOB CO3aBaEMOii MHOTOCIOHHOH KOHCTPYKUHH KOMIIO3HTHOH OOJTHIIOBKH C
MAarepHasIoM 3anoHUTENS U ¢ 6ETOHOM OMOPHOIO KOHyCa (U1 ABy XCIOHHOH
KOHCTPYKUHH), 2 TAKKe [NA NEPEKPHITHA (UIETPALHOHHBIX XOAOB B OETOHE
ONOPHOTO KOHYCa.

5.1.3. PaGoThl N0 MHBEKTHPOBAHMIO OBLICTPOTBEPACIOIIHX COCTABOB B
3a06nuuoBoynbie MonocTd KPK npoH3BoaATCA MyTeM OAHOKPATHOrO 3anoiHe-
HHA NMOJIOCTH NPEABAPUTENBHO NMPHUIOTOBICHHBIM KOMIO3UTHBIM COCTaBOM C
MOMOIIBIO CNELHANBHOMN ycTaHOBKH ([Tpunokenue 9).

5.1.3. Jlomycrumblii pacxoa GBICTPOTBEPACIOMETO COCTaBa (06mIMit 00beM
COCTaBa, 3aHHBLEKTHPOBAHHBIH B MOJIOCTh, 32 MPOMEXKYTOK BPEMEHH MCHbBIIEC
BPEMEHH >KH3HECIIOCOOHOCTH COCTaBa) B OAHY MOJIOCTh MPAMO IPOMOPLHO-
HaJIeH TEMNEpaType OKpY>Karouei cpeasl, k03pGHUHEHTAM TEIUIONPOBOAHOC-
TH 6eTOHA, METalyIa M TUIOIIAJH TEIUIOOTBOAA M OOpaTHO MPONMOPLHOHAJNIEH
rnyGHHE MOATUTHTHOM HOJMOCTH. 3Ta BEIHYMHA JIOJDKHA YTOYHATHCS H3 YCIOBHH
koHkpeTHo#t ['DC.

5.1.4. Tlopaaok npoBeaeHHs paboT MO HHBLEKTHPOBAHHIO, NOPATOK NMPH-
rOTOBJICHHA OBICTPOTBEPACIOLIMX COCTABOB, PEKOMEHIYEMOE O0OPYAOBAHUE M
ocHacTka onHcaHs! B [Ipuaoskennu 9.

5.2. XapakTepucTuka u CBOMCTBA OCHOBHbIX
# BCnomorarenbHbIX Marepuanos

5.2.1. Ina nHKBHOAUMH 3300JHIIOBOYHALIX MOJNIOCTEH B kaMepe pabGoue-
ro KoJjieca NMpH NMPOBEACHUH peMOHTHBIX pabor Ha I'3C mcnoms3yroTCs Mare-
pHansl cnegyomux Mapok: IIIM-1, ATIM-1H, J1IM-2, 3IIM-2H, npuseacHHbIe
B (TY AJIM 473-97) [9] n KAC-174 (TY AJIA 483-99 ) [10], wym aHamormy-
HBIE HM MO (PH3HKO-MEXaHHYECKMM M TEXHOJOTHYECKHM XapaKTEPHCTH-
KaM MaTepHabL.

5.2.2. Bri60op 3HEPronornamaomero MarepHana MPOBOAUTCA Ha OCHO-
BAHWHM JHHAMHYECCKUX PACHETOB NyTEM OLEHKH HAACHKHOCTH PabOTHI moxy4a-
€MOif KOHCTPYKUHH C Y4YETOM OHKCIUTyaTALHMOHHBIX HATPY30K U (PU3HKO-XH-
MHYECKHX CBOMCTB MCIOJIb3yEMOr0 MarepHaa.

5.2.3. Ha3rayenue u 06nacTh MPUMEHEHHS 3HCPTOMOIJIOLIAIOIIHX Ma-
TEPHAJIOB NPEACTABICHH! B Tab. 2.
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Tabnuya 2
Hasuauenue u 061acTh NpUMEHEHHS
SHEPronoromAIOMHUX MATEPHAJIOB

Mapiu O6nacTh MPUMEHEHHA

JIM-2 JluxBHZAUMA NOJNOCTCH OGIHMLOBKH KaMephl pabouero

KAC-174 KOJIECA, 3aNOJHEHHE HEOOJbIMX MONOCTEH B 3a00.HLIO-
BOYHOM MPOCTPAHCTBE

JIM-2H JIHKBHJAUHA 3HAYHTEIBHBIX MOJOCTEH B 32001MLIOBOYHOM

KIIC-174 + | mpocTpaHCTBE NP PEMOHTHBIX paboTax

HEMEHT

JIM-1 JIMKBHAALKA NOJOCTEH OOMHIIOBKH NIPH PEMOHTHBIX pabo-
Tax

JIIM-1H Co3ganHe TIMAPOM3OLHOHHOIO CJIOS MHOFOCTOHHOM

KAC-174 + | xoHCTpykuuu kamepsl pabouero kosneca I'UT ruaporypOu-

LEMEHT Hbl

28




IIPHJIO)KEHHE 1

NPOBEAEHVE MMAPABIUYECKUX UCTILITAHUN
KAMEPb! PABOYEIO KONECA

TexHONoOruYeckas NHCTPYKUUA

Hacroamas TexHOMOrMyeckass HHCTPYKUMA PacnpoCTPaHACTCA HA Tex-
HOJIOTHYECKHH IPOLIECC MOATOTOBKM KaMephl pabouero koaeca Aat nocaeayo-
IIETO 3aMONHECHUA 3a00IMIIOBOYHBIX MONOCTEH TBEPACIOIMMMH MaTepHalaMH
U ONMCHIBAET CTAHIO MPOBEACHUA THAPaBIH4eCKuX HcnbitaHuid KPK.

N1.1. O6wme nonoxeHun

JIro6nie M3MEHEHHA B TEXHOJOTHYECKOM mpouecce, o0yCaoBIECHHBIE
KOHKPETHBIMH IKCTUTYaTallHOHHBIMM YCJIOBHAMH, JOJDKHBI OBITh COTIACOBAHBI C
MpeRNpHATHEM — pa3paboTYHKOM.

TexHonornueckoe 060pPyAOBAHHE, OCHACTKA U MPUOOPLI, MPHMEHAEMBIC
npu ruapabnyeckux ucneiraHuax KPK, nomwkHbl 6bITE aTTECTOBAHBI H JOIMY-
LICHBI K 3KCTuTyaTauuy B cooteTcTBUH ¢ [OCT 12.02.003-74 [11].

N1.2. NogroToBka kamepbl paboyero koneca
ANs NpoBeAeHuA paboT No rmapaBnUYeckUM UCNbLITAHUAM
obnuuoskun KPK

Mecrononoxenue 3a06IMIOBOYHBIX MONOCTEH, MOANEKAWMKX 3anon-
HEHHIO >KHIKOCTBIO, ONPEACACTCA 1O PE3y/IbTaraM NpeABapHTeILHOro obcne-
noBanus KPK (nmpocTtykuBaHueM, HEpa3pymAIOMMKMH METOJAMH yIbTpa-
3By KOBOTO KOHTPOJIA H T. I1.) H OTMEYACTCA MEJIOM HA NOBEPXHOCTH OCIMIIOBKH,
a Taxke QHKCHpyETCA HA (POpMyNipe COCTOSHHMA 3aKIATHBIX YacTell rua-
poarperara.

B npegenax OKOHTYPEHHOM IyCTOThI B OOJHLOBKE BHICBEPIHBAIOTCA
JpeHakHbIE oTBEpCTHA. Ha Kaxkayl0 OKOHTYPEHHYIO NMOJOCTh AOJDKHO OBITH HE
MCHEe ABYX AHATOHANIbHO PACNONOKECHHBIX OTBEPCTHIA: B HIDKHEH M B BEpXHEH
yactax nonxoctu (puc. I11.1). JIpenaxxusie oTBEpCTHA 060PYAYIOT Pe3b00BEIMH
WITYyUEpaMH BHYTPEHHHUM JHaMeTpoM 15 — 25 mm.

Jina obecneyeHus BO3MOXXHOCTH FEPMETH3AUHH APEHAMXHBIX OTBEPC-
THH HAa Pa3IM4HBIX CTAAMAX NMPOBEACHMA ruapasaMueckux ucnbranuit KPK u
PCMOHTHO-BOCCTAHOBHTCJIBHBIX pa60r H3roTaBJIHBACTCA COOTBCTCTBYIOLICC KO-
JI4ecTBO pe3pboBbIX Mpobok (puc. I11.2).
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Puc. I11.1. McnonuuTenbHas cXxeMa BbIABICHHA THAPaBIHYECKOH
CBA3H:
—=2 — pebpa KkecTKoCTH,
— CTHIK

' — (parMEHT MeTaJIHUECKOH OONMIOBKH; =
— APEHaXKHOE OTBEPCTHE,

£ > — 30HbI H HOMCpa MYCTOT;
= = 9 — ruaparIHuecKas cBA3b MEXAY 3a00HII0BOYHBIMH

cexropoB KPK;
MONOCTAMH HIIH 3a06MTMIIOBOYHOMR MONOCTLIO K CThIKOM cekTopoB KPK;
— JIMHUA 034K BOJAbI OT HACOCHOH YCTaHOBKH,;

O~
o= =P — auHUA OTBOAa (CIMBa) BoAbl B OydepHyio eMkocTh

3 4

Puc. I11.2. JIuxBuaauus JpeHaxKHbpix
OTBEpCTHIi B 06NHMIIOBKe:
1 — MeTtannuyeckas obruuoska; 2 — npo6ka
3 — 3ajenka NMa3sa M LEHTPANLHOTO OTBEPCTHSA
210 npoOKkH cBapkoii; 4 — cBapka N0 KOHTYpyY
' OTBEpCTHA C NOCEAYIOMER 3aUHCTKON
CBAapHOIO 1IBA

20
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MN1.3. O6opynosanue AnAa npoBeaeHun paboT No rmapaBnMYecKuM
ucnbitainam oonuuosku KPK

Jna nposeacHMs paboT MO THAPABIHYCCKHM HCHBLITAHUAM OOIHIIOBKH
KPK ucnonp3yercs cneayromee (MM aHaJIOrHYHOE) 060pyIoBaHME

HeHTpoOexHbIi Hacoc, obecneyHBalOmMuUi Hanop B Auama3oHe 15 —
40 M B.CT. M pacxox B auanasone 1,5 — 6,0 M*/4 (Juin 0BecneyeHns BO3MOXK-
HOCTH HMCINONB30BAHHA ITOTO ¢ 00OPYNOBaHHA NMPH NMPOBEACHHU ONEpALHi
OYHCTKH 3a00IHIOBOYHBIX NOJIOCTEH PEKOMEHIYETCA MCIOIb30BaTh HACOCHI,
npeaHA3HAYECHHEBIC MU PabOThl C XMMHYECKH AKTHBHEIMH )KHIKOCTAMH — Map-
kupoek tuna KC, IT),

cauBHO#M 6ak (6ydepHas eMKOCTB) C MHHHMAaNbHHIM 06BEMOM 70 —
80 i,

LUIAHTH ¢ BHYTPEHHHM auaMmeTpoM 20 — 25 MM, BLINOJHEHHBIE H3
MaTepHana, MPHroAHOrO MUt paboTh! NMOA JABICHHUEM, CO3AABAEMBIM HCIOJIb-
3yeMBIM HACOCOM IPH €ro pabore Ha 3aKPBITYIO 3aBIKKY;

3aaBkkH Jly25 (IIapoBble WJIH KOHYCHBIC KPAHBI) JJIA YCTAHOBKH Ha
HArHETAaTCILHOH H CIHBHOH Marucrpanix;

CpeacTBa ABYCTOPOHHEH CBA3H (Tene(OHbl, PaIHOCBA3B).

N1.4. Nopsapgok npoBeneHnAa paborT no ruapaBNMYecKum
ucnoiTaHnam KPK

I1.1.4.1. PexoMEHIyEeTCA YCTAHABIIMBATD HACOCHYIO YCTAHOBKY H CIIHBHO#
6ak (Oy pepHyr0 €eMKOCTD) Ha OTMETKE BXOAA B IIAXTY TYPOMHBI.

C noMOmBIO HATHETATENBHOTO HACOCA BOAA MO HANMOPHOHM Marucrpa-
JM MOAAETCA B 3a00IHLOBOYHYIO TONOCTh M MO CIHBHOH MarucTpanu oToHpa-
erca B 6ydepHyro emxocts (puc. [11.3). B cryyae BhIABICHHA rHAPaBIHYECKOMH
CBA3H 3aHAMOPEHHOMN MOMOCTH C COCEAHUMH monocTamu (puc. I11.1) coobmaro-
IMHECH OTBEPCTHA M IyCTOThI OTMEYAIOT B GOPMYNAPE COCTOAHHA 3AKJIAJHBIX
yacreit ruapoarperara. Jna obecneyeHHs BOZMOXXHOCTH OXHOBPEMEHHOIO 3a-
NOJHCHHA BOJOH (33HANIOPMBAHMA) FMAPABIMYECKA CBA3AHHBIX IYCTOT MyCTO-
ThI 0OBEAHHAIOT C NOMOMILIO YCTAHOBKH NMEPEXOAHBIX LINTAHTOB MIIH (M) 3army-
wex. OKOHYATEIbHOE PEIICHHE O CXEME COCAMHEHHA MHAPABIMYECKH CBAZAHHBIX
IMYCTOT NPHHHMAETCA HA OCHOBAHMH (PAKTHYECKHX AAHHBIX 00 MX reoMeTpH-
YECKHMX Pa3Mepax H MECTOIOIOKEHHH.

I11.4.2. BeuaBneHHbIE B pe3yibraTe THAPABIMYECKOTO HCIIBITAHUA Tpe-
LIMHBI H CBHIOH B METAJUIE OOTHLOBKH MOMAIEKAT KAYECTBEHHOM pasaeike H 3a-
BAapKE JNEKTpoaHoi Maccoi. ITocne mpoBeACHHA CBAPOYHBIX paboT rHApaBIH-
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YECKHE HCMBITAHHA AODKHBEI GLITH MOBTOPEHH! IS MPOBEPKH KAYECTBA CBAPKH
M OTCYTCTBHA He 3a()HKCHPOBAHHBIX panee nedexTos.

IT11.4.3. Ha ocHoBaHuH ruapaBiandcckux ucnbitanmit KPK aenmarorcs
OULCHKH 00BLEMOB H TUTOLIAAM MOBEPXHOCTEH 3200MMLIOBOMHEIX MOAOCTEM, HCOO-
XOAMMBIE Ul pacyeTa 06BEMOB PACXOOHBIX MATEPHAJOB HA MOCIEXYHOIIHX
CTaguAX MPOHM3BOACTBA PEMOHTHO-BOCCTAHOBUTENBHBIX paboT. Onpeneor-
C4 MECTa BBIXOAA BOIBI B HIDKHHMH Obcd), KOTOpBIE MEpen MPOBEACHHEM IIOC-
TICAYIOWHX CTaAuil THKBUAUPYHOTCA.

M1.5. Tpe6oBaHun 6e30nacHOCTH

T11.5.1. Ha ocHoBanuu TpeOoBanuii, u3noxkeHnsix B FOCT 12.1.005-88
[13], pyKOBOACTBOM IPEANPUATUS, HA KOTOPOM MTPOU3BOAATCA pabOThI, HODKHBI
6bITH pa3paboTaHbl H YTBEPKICHB! HHCTPYKLHH MO TEXHHUKE OC30IIACHOCTH.

Puc. I11.3. IlpoBenenne runpasnnyeckux uenbitanut KPK:
1 - obnuuoska, 2 — peGpa ecTkocTd; 3 — 6eTOH, 4 — 3a06NUUOBOYHAA IYCTOTA;
5 - ApeHaxHoe OTBEpCTHe, 6 ~ WITylep, 7 — KPaH-3aABMXKa; 8 — HamopHelil minaur,
9 - caupHoM mutanr; /0 — Hacoc;, /] — OydepHas emxocTs; /2 — Boga
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I11.5.2. Pa6Gouue, 3aHATHIC rHAPABIHMYECKHMH HCHBITAHHAMM OOJIMIIOB-
k1 KPK, nomkHbl GbITh 06ecnedyeHBl COELOASKA0H U MHIAMBHUAYAIBHBIMH
cpencTBamu 3awmuThl B coorsetcrBuu ¢ FOCT 12.4.103-83 [14].

I11.5.3. Pabouue, 3aHATHIC rHAPABIHYECKHMH HCIILITAHUAMH OOJIMLIOBKH
KPK, nomxkHbl 6bITh 00ecneueHbl CpeCTBaMH CBA3M (paauoTencdoHsl, pa-
JHOCTAaHUHH), 00ECNEYHBAIOIMMMH KAYECTBEHHYIO CBA3b MEXJAY MECTOM
PacnoNIoKCHUSA HACOCHOMH yCTaHOBKM M MeCTOM mposeacHua pabor B KPK.

I11.5.4. K paboraM no rumpaBIHyeckuM HembrraHuaM o6muuosku KPK
JOINYCKAKOTCA JHIA, JO0CTHriuMe 18-1eTHEro Bo3pacra, HMEIOILME MPABO 3KCII-
JyarallMd HaCOCHBIX YCTAHOBOK, NMPOLICALIHE MCAMUMHCKHH OCMOTP H HHCT-
PYKTaX IO TEXHHKE 6¢30MacHOCTH.
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IIPHIIOKEHHE 2

PEKOMEHAYEMOE OBOPYAOBAHUE
AnA UHCTPYMEHTANIbHOIO OBCNENOBAHUA
MMKPO- U MAKPOCOCTOAHUA METANNA U BETOHA

Tabnuya I12.1

Jedexrockonni s MeTaLIa

YacToTnl
Hedexro- Hsrotosurens npeobpasoBateneH, Macca,
CKOMbI MI'y Kr

YJ2-12 “Introscop” 1,25; 1,8, 2,5, 5,0 7
(r. KumnneB)

Y4-T “Introscop” 125;1,8,2,5; 5,0 4(4,2)
(r. Kninnues)

YI12-70 | HIIK “JIyuy” 1,25; 1,8, 2,5; 5,0, 10,0 7
(Mocksa)

Y]12-72 | HIIK “Jlyu” 125,1,8;2,5, 5,0, 10,0 3
(Mocksa)

Al212 “Cnexrp” 125,18, 2,5, 5,0, 10,0 | 0,8+xmaTu.
(Mocksa)

Y]2-102 | “Ilenenr” 0.6; 1,25; 1.8,2,5, 5,0 2(2,15)
(Canxr-ITerep6ypr)

VSN-50 | Krautkramer 0,5-10 22,15
(I'epmanus)

VSN-52 | Krautkramer 0,510 22,15
(I'epmanus)

36DL Penametrics 1,0-15 2(2,15)

PLUS (CIIIA)
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Tabnuya I12.2

ToamHHOMEpDLI JUIA MeTaJLIa

TonwuuoMepsi HarotoButens TIutanue ‘{z;\zrlgra, Macca,
un Kr
YT-93I1 “Introscop” - 5 0,4
(r. Kumsunes)
Tys-1 HIIK “JTyw” Axkym. | 25,5 0,4
(Mocksa) 10
Baner VT “Banet* AKKyM., 04
(Cankr-Ilerepbypr) 2,5 unn
Ckar-4000 - AKKyM. 5 -
A1209 “CriexTp* AKKyM. 5 0,29
(Mockaa)
AM-2 Krautkramer - 5, 10 04
(T'epmanus)
JIM-4DL Krautkramer - 510 0,25
(CepMmanns)
T-SCOPE-DL | Spresstell - 510 -
(CIIA)
5, 10
Tabnuya I12.3
Hedexrockonsl aas Gerona
Jedekrockonst Hsrorosurtens Hacrora, Macca,
Krig KT
YK-10IIMC “Introscop SA” 25; 60 12,0
(r. Knmunes)
USD-10NF Krautkramer 50 10,5
(Tepmanns)
Namicon-7200 Namicon 50 5,0
(HUranus)
DIO-562LF Starmans 30 1,2
(Yexus)




ITPHJIOKEHHE 3
(Hugopmayuonnoe)

METOAb! U ANNAPATYPA, NPUMEHEHUE KOTOPbIX
BO3MOXHO B UHCTPYMEHTANbHbLIX OBCNEAOBAHUAX
JKCMNNYATUPYEMbIX KPK

AuvarHocTuka cocTosiHuA mMetanna

1. KanunnsapHelit MeToa Ae()eKTOCKOIHH OCHOBAH HA KANMHJUIAPHOM
NPOHHKHOBEHHH WHAMKATOPHBIX JKHAKOCTEH B MOJOCTH MOBEPXHOCTHBIX H
CKBO3HBIX HECIUIOITHOCTEH 0OBEKTA KOHTPOJIA H PCTHCTPAUHH 00pa3yromuxcs
HHIMKaTOPHBIX CJIEJOB BH3yallbHO HIIH C NOMOILIBIO MpeoGpa3oBares.

Cnioco6 NpoCToi, BLICOKOYYBCTBHTEIbHBIN, HATAAHBIH, OJHAKO TPYI0-
eMKuUH. [IpH 3TOM BBIAB/SIIOTCA TOJIBKO BBIXOASIUHME HA MOBEPXHOCTh AC(EKTHI
C OTKPBITOH NONOCTBIO, HEO6XOAMMO JOOPOCOBECTHOEC OTHOLICHHE KOHTPONEPA
K pabote rnagkoii KOHTPOJHPYEMOI MOBEPXHOCTH M HEOOXOAMMOCTM NpHMeE-
HEHHA 0COOBIX MEPONPHATHIH TEXHUKH GE30MaCHOCTH.

Yame npHMEHAETCA B KAYECTBE BBIXOJHONO KOHTPOJSA IPH H3rOTOBJIC-
HUH M3ACTHH.

2. Mertox MarHHTHO# MaMATH META/NIa OCHOBAH Ha HMCMOJIb30BAHHH
3¢ dexra MarHuTHOH NMaMATH MeTaya K AcHCTBHIO (akTHHECKHUX paboumx
Harpy3o0K, JaeT BO3MOXHOCTb OLCHUTh CTENEHb YCTAMOCTHBIX NMOBPEKIC-
Huii. IIpoBoauauck paGoTel MO KOHTPOJIO COCTOSHHA JIONATOK TypOMH C mno-
MOILBIO CMEUHATH3HPOBAHHBIX MATHHTOMETPOB — HHIHKATOPOB MEXaHHYECKHX
HanpsaxeHnuii Tama UMHM-10 u UKH-1M, uirorasnuBaemeix B HITO
“OneproguarHoctuka”. Ha metamne obeuack KPK MeTon He MpoXoaHII HOKHOM
anpobauuy B HATYPHBIX YCIOBHAX.

KoHTponb KOHTaKTa Metans — o6evanka — wrpabHown 6eToH
OMOPHOTro KOHyCa

1. MeTtoa TennoBOro KOHTPOJIA OCHOBAH HA PErHCTPAaLMH MeEpenaaa
TEMIOBLIX XapPAKTEPHCTHK KOHTPOIHpYeMoro o6bekra. Bo3MoxHBI 1Ba BapH-
aHTa KOHTPOJIA:

PaBHOMEPHBIH HAarpeB KOHTPOJHPYEMOH NMOBEPXHOCTH C AHEBHOI
CTOpOHBI, NpH 3TOM (hakTHUECKas TEMIEepaTypa METalla B 30HC OTCJIOCHHS
(Hax monocTeI0) OYAET OTIIHYATHCA OT TEMIIEPATYPhl METAJUIA, IUIOTHO KOHTAK-
THPYIOLIETO C OCHOBaHHEM (ITpabueiM GeToHOM). B ciyyae koHTpons kame-
psl paboyero koseca (KPK) nmpumeHeHue MeTona NPaKTHYECKH HEBO3MOXKHO
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B CBA3M C TEXHHYECKOH HEOCYIMECTBHMOCTHIO 00ECNCUCHHS HAEHTHYHOIO
TEIJIOBOTO MOTOKA, MAAAIOIIEI0 HA AHEBHYIO IOBEPXHOCTH METa/uia (MOIL-
HbIH MCTOYHHK TEINA JOJDKEH PACONIAraThCA B TCOMETPHUECKOM LEHTPE KOP-
nyca KPK);

HArpeB JAOHHOH MOBEPXHOCTH METaia o0evaiiku myTeM 3akavku B
MONOCTh FOpA4YEH BOABI — PETHCTPAUHA MECTHOro mporpesa oOcuaiiku Han
COCEIHHMH MOJIOCTAMH M (HIBTPAUHOHHBIMH XOAAMH — TEXHHYECKHM Ma-
103¢pexTHBEH H3-3a GBLICTPOrO X HEPABHOMEPHOIO OTHEMA TETIA BOBI OCHO-
BAHMEM MO MEpe PACTEKAHHA ee moA 0Oeyakolf W 3HAYMTENLHOTO TEMI00T-
BOJA METANIOM OONBIUOH TONIUHHBL

2. MeTtox paccesHHOTO raMMa-M3/ay4eHHSA NPHMEHACTCA AJA Onpene-
AcHuA aed)ekToB 3a CTANLHBIMH O0OMHUOBKAMHM. METOX perjaMEHTHPOBAH B
3HEPreTHYECKOM CTPOHTEIBCTBE H NMPUMEHAICA JUIA BBIABJICHHA TNOJIOCTEH H
OTCJIOEHHH 32 METAJIOM BOZOBOJOB.

O6ecneyuBacT TEXHHYECKYI0 BO3MOXKHOCTD NMPOBEACHHMA H3MEPCHHiT B
KOHCTPYKIHAX CO CTaNbHON OOGMHLOBKOMH TOMUKHOK 3 — 16 MM, oOHapyxeHHe
noJocTei niaomaaprio He MeHee 50 cM? ¢ AMANA30HOM H3MECPEHHA TTyOMHBI
nonocreit 1 — 10 cm. Meroa TpyaoemMok, Tpebyer cobimoaeHus ocoObIXx Mep
6€30MacHOCTH, BBICOKOH KBaNH(HUKALKHH CNEUHAaMUCcTOB. TOUHOCTh M3MEpEHHUit
MAaJaeT C YBEJIHYCHHCM TOMIHMHEI METAUIA, MPH GONBIIMX TOMIHHAX METAJIa
obeyaek KPK HempuMeHHM.

Hecdexrockonua 6etoHa

1. Medexrockonus KOHCTPYKUHI PaTHOBOJTHOBBIMH METOZAMH OCHO-
BBEIBAETCA HAa B3aHMOACHCTBHM JJIEKTPOMATHHTHBIX BOJH CBEPXBBICOKOH 4ac-
tothl (CBY) ¢ xoHTpOonupyeMsiM MarepuanoM. O6nacTs MPHMEHEHHA METO-
o CBY pedexrockonuu 6€TOHA OrpaHMYEHAa KOHCTPYKLUHAMH TOJIMHHOA 10
300 mMMm.

2. Mertoas! paaHauHOHHOK AEPEKTOCKONIMH OCHOBAHBI HA MPOCBEYH-
BAHMH KOHTPOJMPYEMOro OObEKTa HOHM3HPYIOIIMM H3NYy4EHHEM M H3MCHE-
HMH HHTEHCUBHOCTH PETHCTPHPYEMOIO H3Ty4YECHHS B 3aBHCHMOCTH OT TOJ]-
IHHBI ¥ TJIOTHOCTH 00BekTa. [IpH OTHOCHTENBHO HEOONBINMX TONIMMHAX MPOC-
BEYHBAEMBIX OeTOHHBIX 06hekTOB (250 — 300 MM) O6BIYHO NpUMEHsA-
IOT NMEPCHOCHBIE PEHTTCHOBCKHE YCTAHOBKH, NMPH TOJIIMMHE KOHCTPYKLHH 10
500 — 600 MM — nepeaBIKHBIC raMMa-ae()CKTOCKONEI, MPH TOJIIMHE MACCH-
Ba Ao 1800 - 2000 mM — crauuonapuslie 6erarponbl. M3-3a ocob6eHHOCTEH
anmapatypsl (0coObie TpeOOBaHHA MO TEXHUKE OE30MaCHOCTH H INEeKTpobe3o-
nacHocTH, Goapumine rabapUTH, CJIOKHOCTb B 00eCNEeYEHHH IBYCTOPOHHEIO
JOCTyrna) B HACTOALIEE BPEMA METOAbl HEMPHMEHHMMBbI 1A Jedekrockonuu
6eTona onopxoro konyca KPK.
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MPUNOXEHWE 4

CXEMA Y/IbTPA3BYKOBOW JIOKALIMN BETOHA KPK

Puc. M4.1. Cxema BEPTUKA/IbHOTO CeUeHIs Harnpag/ieHniA CKBO3HOM Y/ibTpasByKOBOiA
NoKaLymn onopHoro kKoHyca KPK (4epe3 MOHOMUTHBIN 1 LLITPaBHON GETOH):
------------ - TPacCa ynbTpa3syKoBOro nNpo3syunBaHns
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HuXHee KonbLO
HA

wTpabHoli
6eTOH

pOBEHb

~N__YpoBeHb
npo3sy4mBaHusa Ne 4

YpoBeHb —
npossyymBaHunsa Ne 5

MOHONUTHBIN Xene3o6eToH
OMOPHOro KOHyca

Puc.M4.2. Cxema BepTMKaNbHOI0 Ce4YeHUs HanpaBfeHW yNbTpa3ByKOBOl nokKaumm
MOHOMMTHOTO >ene3obeToHa, WTPabHOro U CKBO3HOM
(4epe3 MOHONWUTHbLIA M WTpabHOW 6eTOH) B 30HE OTHEMHOIO CErMeHTa:
------------------- - Tpacca ynbTpPa3ByKOBOro Npo3By4ymBaHus
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Puc. M4.3. Cxema ropusoHTa/lbHOr0 CeYeHUs HanpasieHNst
YNbTPa3BYyKOBOW floKauuu ornopHoro KoHyca KPK



TIPHJIOPKEHHE 5

TEXHUKO-3KOHOMWYECKOE CPABHEHWE BAPUAHTOB KAMEP
PABO4YKUX KONEC TPAAWUNOHHOW U MHOIOCHIOVUHOU
KOHCTPYKLIUA

TeXHHKO-IKOHOMHYECKOC CPABHEHHE BAPHAHTOB KaMep pPabouMX KOecC
TPAOULIMOHHON KOHCTPYKUMM M MHOTOCHOHHBIX (KOMITO3HTHEIX) KOHCTpPYK-
uui KPK B HACTOAmEM NpPHJIOKEHHH MPOBOAMIOCH HA OCHOBE COMOCTABJIE-
HHsL CTOHMOCTEl MpHMEHSAEMBIX KOHCTPYKIHOHHBIX MATCPHANOB (B LCHAX HA
HOA6pDb 2000 r.) ¥ TCXHOMOTHYCCKHX ONCpaluil HCXOAA H3 HEKOTOPBIX HAYAJIb-
HBIX MPEANOCHUIOK U gomymeHwii [15, 16]:

TEXHHKD-3KOHOMHYCCKOEC CPABHEHUE OONHUOBOK H KOHCTPYKUMH IETIb-
HOMETAJUIHYECKHX M KOMMO3MTHBIX KamMep pabodyMX KOJNeC MPOBOXHIOCH NPH
yclnoBHH 06ecreueHus X paBHOH HAREKHOCTH H AONTOBEYHOCTH,

COMOCTABJICHHE CTOHMOCTEH TEXHOJNIOrHYECKHX ONepauuii MO H3roToB-
aeunto KPK pasnuyHbIX KOHCTPYKUMH NPOBOAMIOCH IO YKPYMHEHHLIM CTOH-
MOCTHBIM TNOKA3aTeAM, TAK Kax s 00ne¢ TOYHOH OLCHKM CTOHMOCTEH He-
06X0aMMO HAHYHE 3ABOACKOH JOKYMEHTAILHK HA TEXHONOTHH 06paboTku Mare-
pHAJIOB AJIA BCEX CPABHMBACMbLIX BAPHAHTOB KOHCTPYKUHH, YTO BO3MOXKHO
TONLKO IOCNE pa3pabOTKH MOCHEAHCH 3aBOXOM-H3NOTOBHTENIEM;

Y4acToTsl OpeOpeHusa U pa3Mepsl BEPTHKAMBHBEIX H TOPH3OHTAILHBIX pe-
6ep XECTKOCTH NMPOEKTHPYEMBIX LEIHHOMETANIHYECKHX H KOMIIOZHUTHBIX Ka-
Mep paboyHX KOJIEC, 8 TAKXKE THIBI H Pa3sMEpHl CBAPOYHBLIX IIBOB IMPHHHMA-
JHUCh N0 COOTBETCTBYIOIMM uYepTexkaMm. JloImyckanocs, YT0 pedpa KeCTKOCTH
g scex KPK uarorasnusarorcs us cramm Cr. 3,

NPH OLEHKE CTOMMOCTH M3TOTOBICHHA METAIIOKOHCTPYKUHH HCIIONb-
30BA/I0Ch COOTHONIEHHE MEXKITY CTOMMOCTBIO MATEPHANIOB S, (B YHCTOM BECE) H
CTOMMOCTBIO H3TOTOBJICHHOH Kamepbl paboyero koneca S, (6e3 yueTa pacxonos
Ha OCBOCHHME), MPHHUMACMOE N0 JAHHBIM I'MIPONMpPOEKTa ANA OLECHKH IO
YKPYITHCHHBIM CTOHMOCTHBIM TIOKA3aTCIIIM,

S./S, =298

MPH OLUECHKE CTOMMOCTH paboT IO MHBCKTHPOBAHHUIO KOMNAYHIOB ITPH
CO3JAaHHH KOMIMO3HUTHOH KOHCTPYKIMHM HMCIIONL30BAIOCh COOTHOLICHHE MEXIY
CTOMMOCTBIO MATEPHAJIOB SM (B 4YMCTOM BECE) H CTOHMOCTBIO TIPOH3BOACTBA
HHBEKIHOHHBIX PaboT S, B3ATOE N0 IKCHEPTHOH OLEHKE,

S /S, =2,00;
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MPH PacicTe CTOHMOCTH METAJUIA OCHOBHOH OOJHIIOBKH BMECTO €ro
IMMPOEKTHOMH TONIMHBI (M BeCa) HCMOJIb30Ba1aCh MHHHMAJTbHAA TONIIUHA (H BEC)
Onukaiimeit Mo COpraMcHTy JIMCTOBOH 3arOTOBKH, T. €. YYHTBIBAJIMCh BEC H COOT-
BETCTBYHOIIAA AOMOJHHTENbHAS TONIHHA METAJIa, HAYIIETO B OTXOABI NpH
3aBOACKOH 00paboTke OCHOBHOH OOJHMIOBKH, — IO 3aBOACKHMM JAHHBIM, OpH-
€HTHPOBOYHO 20 — 25% OT TOMIMHEI METANNA JTHCTOBOH 3arOTOBKH,

TEXHOJIOTHA H3TOTOBNEHHA pebep *KECTKOCTH mpeamoiaranacek 6e30T-
xonHOH (mo Tommumue). ITpH 3TOM COOTHOIIEHHE MEXKAY CTOHMOCTBIO H3ro-
TOBJICHHOH Kamepsl pabouero koneca S, M CTOMMOCTBIO MarepHanos S (¢
Y4Y€TOM BECa METAaJIa, HIYUIEro B OTXOIbI), PABHO 2,27, 4TO MO3BOJUET Ole-
HHUTB 3aTPATHl HA H3TOTOBJICHUE MCXOAA H3 BECa 3arOTOBOK;

K PacyCTHbIM (YHCTHIM) TOJILIMHAM OCHOBHOH OOGMHLIIOBKH KOMIIO3MT-
Heix KPK pobaBimsanace TofmHHA 3amaca Ha 3PO3HOHHBIN BBIHOC METAUIA (B
npeaenax 3 MM), HAYmAA B 3anaC NPOYHOCTH ITHX KOHCTPYKUHUHN (M H3MEHIIO-
LIas HEHOBOE COMOCTABJICHHE HE B HX MONB3Y); HCXOIA H3 3THX JKE COOOparkeHHii,
NpH aHajmM3¢ TabauL JUIa onpeae/CHHA TONIIMH METaJla, 00eCneYHBalOLIMX
HOPMAaTHBHYIO A0aroBe4yHoCcTs cymecteyromux KPK, k "uncreiM” pacueTHbIM
TOJIUHHAM HX OOMHLOBOK HEOOXOMMMO TaioKe H00aBIATH TONIUKHY "3amaca Ha
KABHTALMOHHYIO 3pO3HIO";

MPH ONpeJesICcHHH CTOMMOCTH CBAPOYHLIX 3NEKTPOJOB HOpPMa Pacxoaa
HX OTNPEACIAIACh BBEACHHEM MOMPABOYHOr0 KO3()()MIHEHTA HCHOJIB30BAHUA
3JICKTPOAOB K YHCTOMY BECY HAIMIABJICHHOIO MeTamia (B3ATOro Mo COoOT-
BETCTBYIOLIMM HepTexkaMm, pa3paborannsiM AO Jlenruapomnpoexr ) [16 — 18]:

Km =0,6;

MPH OUEHKE CTOMMOCTH MHorocioiiHoi KPK BBOgMICs AOMONHHTEb-
HBIH MONMpPAaBOYHKIH KO3(pGHUHEHT K eHE, MPHHUMACMBIH IIA MOBOPOTHO-
JIONACTHBIX HAPOTYPOMH HOBBIX H HCOCBOCHHBIX THIIOPA3MEPOB, a TAKXKE A
TYpOHH C YHHKATHLHBIMH TIapaMeTpam [ 19):

K =1,10;
yl

NMPH OLEHKE CTOHMMOCTH MPOEKTHPYEMBIX lensHOMeTamHyeckux KPK,
B CBA3H C HCNOJb30BAHHEM JIMCTOBBIX 3arOTOBOK OOJBINOH TOMIMHBI, MPHHH-
MaJiCAd AOMOJHHUTECABHBIH NMONPAaBOYHBA KOIQPHUUHMEHT, YHUHTHIBAOMHH
YBEJIHYCHHE CTOMMOCTH 3a CHET MNOBHIMEHHA TPYAOEMKOCTH paboT Mo HX Bajb-
LIOBKE H MexaHH4eckoi 06paborke, onpeaenseMelii kak

K, =t_ [t
y2

2rmn 2mn.c?

rae t, = 1092 / G**; G — Bec oONMUOBKH B TOHHAX; HHAEKCH "n" 1 "c" 060-
3HA4AI0T NPOEKTHPYEMBIE U cymecTryromue o0mnuosxu KPK {19].
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Tabnuya I15.1

Pezy.uman.l CTOMMOCTHOIG CONOCTABJICHHA BADHAHTOB KaMep

pa6oumx xoJec

Haumenosanue,
XapaKTePHCTHKA, I1J1-30-B-750/800 TLU1-30-B-660/877
napameTp TypOHHBI
PacyeTHbit anasor Bumo#ckas '3C-3 Hapsckas I'OC
CymecTtBylomue KPK

I1nanoBble pasmepb! ¢par- 0,9556x0,625 He paccuntniBaeTcs, T.K.
MEHTa, M MOJUIEXHT 2aMeHe TIPH
Tonmuna oGMKUOBKH, MM 24 PEKOHCTPY KUHH.
KoHcTpyxiHoHHBIEe MaTepHa- GumeTan:
JIbI 2,5+4 MM, C1.3+08X13
PacueTHasn MONTOBEYHOCTD, <3
ner
Macca, T 13,3

Tpoexnipyemeuie uebHomeraLniyeckne KPK

[Inanossie paimepsl (par- 0,9556x0,625 0,575%0,340
MeHTa, M

TosuuHa 0GMHIIOBKH, MM 30 32
KoHcTpykuHOHHBIE MaTepHa- 08X13 08X13
JIbI

PacueTHas BOJTOBEYHOCTD, >100

Jer

Bec rotosoro naaeaus KPK, T 20 29,84
Bec 1 k8. M.:

1 - ocHoBHas OG/MIOBKA, T 0,312 0,312
OpHeHTHpPOBOYHBIH Bec Me- 24,96 33,46
Taa ana usrorosnenus KPK

(c ydeToM 0TX0J0B Ha oOpa-

60TKy OGTHLIOBKH), T

Bec maTepHanoB o6IHIOBKH

KPK: 17,35
1 - ocnoBHas oGMMIIOBKA, T

Bec opebpenns KPK, T 15,76
Yucrelit BeC CBapHLIX ILBOB,

HaBapeHHLIX NEKTPOJAMH:

YOHHU - 13 /45 0,0907
3A-395/5, T 0,1183
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IIpooonxcenue mabn. 115.1

Haumenosanne,
XapaKTepPHCTHKA,

napameTp TypOHHBI

I'V1-30-B-750/800

IU1-30-B-660/877

Bec 3nekTpoaoB 14 HanoMXe-

HHA 1WBOB ¢ yueToM Ky 0,151
YOHH -13/45, 1 0,197
OpHEHTHPOBOYHAA CTOHMOCTh

MCTRINA ISIR KIrOTOBJICHHS 515000 478
KPK (py6.), B TOM "uHcsIe 830
L(CHa MaTEPHA/IOB OG/IHIIOBKH 433750
1 - ocHOBHas o6MHUOBKA

LleHa opebpenna KPK (py6.) 31520
CroumMocTs 3exTpoioB (py6.)

YOHH - 13/ 45 760
DA-395/5 12810
OpHEHTHPOBOYHHIE 3ATPATHI 608140
Ha HITOTOBJICHHE METAJUIO-

koncTpykunit KPK (py6.)

OpPHEHTHPOBOYHAA CTOHMOCTD 928000 1087000

KPK ¢ HaroroBnenuem (py6.)
(no nauHeM JleHrnaponpoek-
T8)

IIpoexTHpyembie Ko

mnosutTHbie KPK (pasnoii foaroseynoctn) > 1000er

0,9556x0,625 m 0,575%0,340 M
[TnanoBbic pasMepnl BODHAHTC  [BAPHAHTC  |BAPHAHTC  |BADHAHTC  |BABpHAaNTC
dparmenta KOMINAaYH- KOMITaYH- KOMIIBYH- KOMIIAYH- KOMTIayH-
JIOM oM oM oM JIOM
*"Tuoxon-1" |"3IIM-1H" ["3IIM-2H" |"OIIM-1H" |"OI'M-2H"
Tomuuna o6MHLOBKH, M:
1 - ocHOBHast oGMHUOBKa (PHIO- 0,010 0,010 0,010 0,010 0,010
neHHe 1)
- OHA XK€ C Y4ETOM 3arnaca 0,013 0,013 0,013 0,013 0,013
HA KABUTAIHOHHYIO IPO3HIO
- OHa XKE C yYETOM h:mm, 0,016 0,016 0,016 0,016 0,016
HAYIErO B OTXObI
2 -ylcowmoal-lT 0,020 0,020 0,030 0,030 0,030
3 - gononunTenbHas obmniorkal 0,006 0,006 0,006 0,006 0,006
4 - MEXOTCPALHOHHOE 3aLHT-
HOE MOKPBITHE
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IIpodonxcenue maén. I15.1

HauMeHoBaHHe,
XapAKTEPHCTHKA, TJI-30-B-750/800 TJ1-30-B-660/877
napaMeTp TYpOHHE

KoHCTpYKITHOHHEIE MATEPHANH
1 - ocHoBHan oGHLOBKA 08X13 08X13 08X13 08X13 08X13
2 - KOMIO3HT Tuokon-1 3IIM-1H DIMM-2H SIIM-1H OIIM-2H
3 - NOMOJIHHTETLHAS oGJmuomtA Cr.3 Cr. 3 Cr.3 Cr.3 Cr.3
4 - MEKONEPAIHOHHOE 3aIIHT-
HOE TIOKPHITHE KO-08 KO-08 KO-08 KO-08 KO-08
Bec 1 Mz, T
1 - ocHOBHas 0G/IHIOBKA 0,125 0,125 0,125 0,125 0,125
2 — KOMINIO3HT 0,030 0,047 0,042 0,047 0,042
3 — JONONMHHUT. OGMTHIOBKA 0,047 0,047 0,047 0,047 0,047
4 - MEKONEPALIHOHHOE 3AIHT-
HOE NOKPHITHE 0,0005 0,0005 0,0005 0,0005 0,0005
Monmmwii Bec 1 M2 o6imuon- 0,2025 0,2195 0,2145 0,2195 0,2145
KH, T
Bec maTepHanos oGiHUOBKH
KPK, 1:
1 - ocHoBHas o6HLOBKA 7,95 7,95 7,95 6,95 6,95
2 - KOMIIO3HT 1,91 2.01 2,72 2,61 2,35
3 - ponosiATENbRAN OONHIOBKA 2,99 2,99 2,99 2,61 2,61
4 - MEXKONIEPAHOHHOE 3ATLHT-
HOE MOKPLITHE 0,034 0,034 0,034 0,03 0,03
Bec opebpenna KPK, T 5,02 5,02 5,02 10,45 10,45
YHCThIit Bec CBAPHAIX MIBOB,
HABAPCHHBLIX IEKTPOAAMK:
YOHM - 13/ 45 0,044 0,044 0,044 0,0384 0,0384
DA -395/5, 1 0,0718 0,0718 0,0718 0,0633 0,0633
Bec snekTpoioB Juts Hamoxe-
HHA WBoB ¢ yueToM K, 0,074 0,074 0,074 0,064 0,064
YOHN-13/45, 1 0,120 0,120 0,120 0,106 0,106
ITonueiit Bec MATEpHAJIOB JUIst 18,098 18,198 19,01 22,82 22,56
usrorosncHua KPK, T
OpHEHTHPOBOYHASI CTOHMOCTD
MATEPHAJIOB 1K U3rOTOBJICHHS
1 M* 06/HUOBKH, PY6.:
1 - ocHOBHaA OGAHIIOBKA 3125 3125 3125 3125 3125
2 - KOMIIO3UT 1800 2068 22436 2068 22436
3 - pononxHTEIbLHA O0JIHI{OBKA 94 94 94 94 94
4 - MEKONIEPELHOHHOE 3ALHT-
HOE NOKPLITHE 9,8 9.8 9,8 9 9
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Ilpooonxcenue mabn. I15. 1

HaumenosBanne,
XAPAKTCPHCTHKA, I1J1-30-B-750/800 IDI-30-B-660/877
napaMeTp TYpOHHBL

Liena MaTepHaioB 00HIOBKH
KPK, py6.:
1 - ocHOBH&s 06K OBKa 198750 198750 198750 173750 173750
2 - KOMNIO3HT 114600 88440 157760 115010 136300
3 - nonoaxHHTEIbHAsA OGIHLOBKA 5980 5980 5980 5220 5220
4 - MEKONIEPALHOHHOE 3AIHT-
HOC NOKPLITHE 570 570 570 500 500
I{ena opebpenus KPK, py6. 10040 10040 10040 20900 20900
CTOHMOCTBD JICKTPOIOB, pyo:
YOHH - 13 /45 365 365 365 320 320
DA-395/5 7855 7855 7855 6890 6890
TTonHas cCTOHMOCTL MaTepHa-
nos jyis uarotosneHus KPK, 338160 312000 381320 322590 343880
py6.
OpHeHTHPOBOMHEIC 3ATPATH
pyoO. Ha:

MPOH3BOACTBO HHBEKIHOH-

HbIX paboT 57300 44220 78880 57500 68150

1O XK€ ¢ yyeToM Ky 63030 48640 86768 63250 74970

H3roTOBNEHHE METAIOKOHCT-] 272757 272757 272757 262990 262990

pyxuni KPK

TO XK€ ¢ yueToM Ky, Ana oc- 203500 203500 203500 212600 212600

HOBHOMH OOHLOBKH

OpHEHTHPOBOYHAA CTOHMOCTD
KPK ¢ HarotoBieHneM, py6. 60469066 564140 671590 598000 631450
T0 %€ ¢ yueToM Ky 5160 620550 738750 658000 694600

INMpumeuanne. Mcxoausie cTONMOCTH KOHCTPYKLIMOHHEIX CTajlel, KOMIIO3H THEIX
MaTepHaJlOB K CBaPOUHLIX FIEKTPO/IOB ONpPEAE/ANUCh KaK CPEIHHE LICHBI ONITOBLIX Npe-
NnoxeHuit Ha 01.01.2000 r.
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Tabnuya I15.2

Hrorosoe TeXHHKO-IKOHOMHYECKOE CpaBHCHHEC OPHCHTHPOBOYHLIX
CTOMMOCTEl NPoeKTHPYEMBIX Kamep pabounx Kosec
HEeJLHOMETA/LUTNYECKOH M MHOTOCJIOMHBIX KOHCTPYKIIHIA
€ PA3IMHMHBLIMH KOMIIAYHAAMM JJIsi THAPOArperaTos
Bumoiickoit I'IC-3 u Hapsckoii I'IC

XapakTepucTHKa,
napameTp TypbuH

I11-30-B-750/800

TUI-30-B-660/877

PacueTHbiii aHanor

Bunioiickas '9C-3

Hapsckas I'9C

Croumocts, py0.

IlennnoMeTaIMYeCKaR 928000 1087000
Komnosutnas KPK 665160 -

¢ komnayHzaoM "Thokon-1"

KowmnosutHas KPK 620550 658000
¢ xomnayugom "OITM-1H"

KowmnosutHas KPK 738750 694600

¢ komnayHaom "SIIM-2H"
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ITIPHJIOKEHIIE 6

TPEBOBAHUA K MPOBEAEHNIO CBAPOYHbLIX PABOT
HA OBNUUOBKE KPK

N6.1. O6wme TpeGoBaHMA K TEXHONOIMK NPOBeAEHURA
CBapoOyHbIX pabor

I16.1.1. Ipu npoexTHpoBaHuH, H3roToBneHHH H peMonTe KPK He aomkHa
JOIMYCKAThCA CBapKa Pa3jIM4HBIX Y4acCTKOB OOMMLOBKH B CTHIK, HE Ha pebpax
JKECTKOCTH. Bce cBapHBIC MIBBI JO/DKHBI PACNONAraThCA NO OCCBBIM JIHHHAM
pebep H#eCTKOCTH B COOTBETCTBHH C TpeboBaHmwsiMu CHuIT I1-23-81*,

I16.1.2. CeapouHsle paboTbl JOKHBI MPOH3BOAUTECA MO 3apaHee pa3pa-
60TaHHOMY CITy>k6aMH MCTaNIOB M CBapkH POV 1 3aB0JIOB TEXHOIOrHYECKOMY
NPOLIECCY, YCTAHABIHBAIOWEMY MOCIIECAOBATCIBHOCT PCMOHTHO- H COOPOYHO-
CBApO4HBIX PaboT, CMOCOOB! CBAPKH, JHAMETPBI, MAPKH JEKTPOAOB, MOPAAOK
HAJIOXKCHHA IIBOB, PEXKHM CBAPKH H METOIbl NPOBEPKH BHIMOTHCHHSA IIBOB.
CobmoacH1e NPHHATONO TEXHOJOTHYCCKOTO MPOLECCA AOHKHO CHCTEMATH-
YECKH KOHTPOJIMPOBATHCS.

Crapounbie paboThl AOMKHBI BBINOJHATHCHA OMBITHHIMH CBapIUHKAMH,
HMEIOIHMH YIOCTOBEPCHH, YCTAHABIMBAIOIIHE MX KBATH(HKALMIO M XapaKTep
paboT, K KOTOPBIM OHH JOIYCKAKOTCA B COOTBETCTBHH C [20].

I16.1.3. TIpumeHaeMbIC CBAPOYHBIC MATEPHANIBI H TCXHOJNOTHA CBAPKH
JOJDKHBI 06€cneyHBaTh 3HAYCHHE BPEMEHHOTO CONMPOTHBIICHHS MCTAJIIA LIBA HE
HH)KE€ HOPMATHBHOIO 3HAYCHHA BPCMEHHOTO COMPOTHBJICHHA OCHOBHOrO Mc-
Ta/UIa, & TAKKE 3HAYCHHUA TBEPAOCTH, YIAPHOH BAZKOCTH M OTHOCHTENBHOIO
YIUTHHCHHS MCTAJIa CBAPHBIX COCJAHHEHHIH, YCTAHOBJICHHBIC COOTBETCTBYIO-
LIMMH HOPMAaTHBHBIMH JOKYMEHTAMH.

I16.1.4. JIns noBbILUCHHS KAYECTBA CBAPHBIX LIBOB PEKOMEHIYCTCS NPOH3-
BOJMTBH CBAPKYy HAa IMOCTOSHHOM TOKE OOpPATHOI MOJAPHOCTH C OrPAHHYEHHEM
CHJIBI TOKA H JHAMCTPA JJCKTPOJOB:

NpH HAJNIOXKCHHH KOPHEBOro mea — He 6ojee 150 A u 3 MM coor-
BCTCTBCHHO,

NMpH HANOXKEHHM MOCHEAYIOIHX WBOB — He Oonee 200 A u 4 MM
COOTBETCTBCHHO.

Kpome Toro, creayer obecneunBars:

yCnoBHA A5t CBOGOAHO#M neopMaLHH CBAPUBAEMBIX JIEMEHTOB;

NIABHOE CONPSDKEHHE MOBEPXHOCTH IIBOB C OCHOBHBIM METAJLIOM,

OXJAXACHHE KAKIOI0 €105 (B MHOTOIMPOXOAHBIX IIBAX) 10 TEMIICPATYPbI
He Boie 40°C nepeq HANOXKEHHEM CJIEAYIOLIETO CIOA CBAPHOTO IUBA,
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TPOKOBKY Ka)KIOTO CJI0S CBAPHOTO 1UBa (KPOME MEPBOTO M MOCIIEAHErO
CJIOCB).

116.1.5. YcuncHue CBapHBIX COEAUHCHUH PH KX HEOCTATOYHOCTH (3aHH-
*CHHBIC Pa3MEphl LIBOB, HEAOMYCTUMBIC AC(EKTHI, YPE3MEPHEIE 3a30PBI MEXK-
Ay CBApEHHBIMH JETAJIMH H T. 1) NPOU3BOAHTCA (B NMOPAIKE OYEPEAHOCTH
MEPEHHCNCHHUA) NyTEM:

nepeBapkH Ac(eKTHEIX Y4aCTKOB,

YBEJHYCHHUSA TOIMHBI LIBOB 32 CHET HANIABKY JOTIOTHHTEIBHBIX CJIOCB.

I16.1.6. Ilpn peMOHTE HECKBO3HBIX TPEIUMH B OOTHLIOBKE KOHIIBI TPELLHH
CIEAYET 3aCBCPIUBATH OTBEPCTHAMH AMaMeTpoM 16 — 20 MM Ha BCIO IMyOHHY
TPCUMHBI, a KPas TPEIIHH Pa3Ae/IbIBATh MCXAaHUYECKHMH HHCTPYMCHTAMH HA
BCIO ITyOMHY TpemuHbI [21, 22]. Hanoxxerue CBapHOro mBa MpOH3BOAMTH JJICKT-
pOMIOM IHAMETPOM 3 MM H C OTPaHHYCHHEM CHJIbI TOKA A0 150 A.

Jdna obecrieyeHUs KAYECTBEHHOW 3aBAPKM TPEUIHH, CICAYET MPUAEp-
KHBAThCA PEKOMEHAAUMH, oTpaxeHHBIX B nn.I16.1.2 - I16.1.5, a Tawke
MPOM3BOJMTDL 3aBAPKY TPCIUMH AYCTEHUTHBIMH JIEKTPOAAMH.

MN6.2. Tpe6oBaHUA K TEXHONOrUK NpoOBeAEeHUA CBAPOUHbIX pabdoT
NpU BOCCTAaHOBUTENbLHOW HaNMaBke KaBUTALUOHHbIX
noBpexaeHumn

116.2.1. Tna obecneyeHHs BLICOKOKAYECTBEHHOMH HAUIABKH B MECTAX MOB-
peXACHUH yAansAeTcs BECh Pa3pylICHHBIH MOPHCTHIH METaMn OO0 HEMOBPEK-
JCHHOTO CJIOA.

Vnanesne MOBPEXIACHHOrO CIOA METANNa CIEAYeT NMPOH3IBOAMTH JIO-
6bIM MEXaHHYECKHM CNOCOOOM, KpOME YEKaHKH (C MOMOLIBIO IMHEBMATH-
yeckoif py6xu, numdosanbHO# MaMHLI MM Qpe3epoBanueM). He nomyckaet-
CSl MPMMEHEHHE JUIA 3TOi eI BO3AYLIHO-ZYroBoit crpoxku. [loaroroBnes-
Has MOBEPXHOCTb JOKHA OBITH POBHOM, rnamkoi, 6€3 pe3KHX BBICTYNOB H
BIIAJIMH, C IUIABHBIMH NEPEX0JAMHM MO LIIyOMHE.

VYnaneune aeekTHOro Meranna (pe3cpoBaHHEM PEKOMEHAYETCH BO
Bcex cayqasnx. lInugopaHue pekoOMEHIYETCS TONLKO KAK YHCTOBAA 0OpaboTka
nocse BeIpyOKH, a Takoke Mpy Manoii ryGuHe noBpexxacHuii (a0 1 Mm).

I16.2.2. BoccTaHOBHTENBHAA (KEPHOBAA) HAIUIABKA NMPOM3BOAMTCH MJIA
BOCCTAHOBJICHHA r€OMETPHYCCKHX pa3MepoB aetanch. ITpn npoBeaeHuM CBa-
POYHBIX pAabOT MPHMEHAIOT METOABI HAJOKECHHA IIBOB, BLI3HIBAIOLIME MHHH-
MaJIbHBIC CBAPOYHBIE HANPSDKEHUA M aedopmarmu [21].

Ilpu cBapke He AOMyCKaeTcs pa3orpeB BOJIH3M MeCTa CBapku 60-
nee 100 — 150 °C [21].

Ilpy npoBeseHHH BOCCTAHOBMTEIBHON HallIaBKH KaBHTALHOHHO-3PO-
3HOHHBIX Pa3pyUIEHUH CKOPOCTh CBAPKM JOJDKHA HAXOAUTHCA B QHANA30HE
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7 — 11 M/4 gna obecrmeyeHHs BBICOKOTO KayecTBa wBa [23] u zomycTHMOro
(0 yCIOBHAM TEPMOCTOHKOCTH MPHMEHAEMBIX KOMIIAYHIOB) pa30rpeBa MeTal-
na ob6eyaiKH.

Bri6opky 6onpmoro ceyeHHs 3aBapHBAIOT MYTEM MOCTENEHHOTO
YMCHBIICHHA €€ Pa3MEPOB MOCJIONHOH HATUIABKOH METallIa Ha OHO H 60KOBEIE
CTEHKH BBIOODKH, PH 3TOM:

npU ATMHE BHIEMKH MeHee 200 MM IIOB BBINOJHAKT "Ha mpoxoa" C
H3MEHEHHMEM HANPABJICHHA HAIUIABKH B KXXAOM cioe Ha 180°;

JUIA POTSDKEHHBIX BBIOOPOK HeOOoNbIIOM mupuHb! (X0 150 MM) HanuIaB-
Ky BeAyT 0OpaTHO-CTYNEHYaThiM IOBOM C JMHHOH CTymeHH (Y4acTKa, Mojy-
YEHHOTr'0 IPH PaCMIABICHHH OXHOTO 3yekrpoaa) 100 — 150 mm.

HamnaBxy 6onpmmx noeepxHocteil (pa3mepamu 6omee 250x250 mm)
B COOTBETCTBHH C [21] pexOMEHAYETCH BECTH C pa3OHBKOM HA Y4acCTKH H H3-
MEHCHHMEM HANpPABJICHHA CBAPKH HAa KAXAOM YydacTke Ha 90° B KakaoM mnoc-
nexyromeM crnoe. [To ganusiv OPI'POC nna HanbGosee MOTHOrO ypaBHOBE-
IMIHBAHHA TEPMHYECKHX HANPMKCHHI B HAIIABJICHHOM META/IC y4YacCTKH,
NOUIEKAITHC BOCCTAHOBUTENBHOM HAMIABKE, CICAYET Pa30HTh HAa KBAAPATHI CO
croponoi 300 — 400 MM mox yrnom 45° x ropu3oHTanu. IIpH 3TOM Ka)cablii
Y4acTOK CJIEAYET HAIUIABNIATHL MO YIJIOM K FOPH30OHTY (HaBCTpEYY NOTOKY)
CHH3Y BBEPX HHTOYHBIMH BAJIHKAMH OODaTHO-CTYNEH4AaThLIM CMOCOOOM py4-
HOM HamnaBkH. lllupuHa BanMKa NMpH BOCCTAHOBHTEBHOH HAIUIABKE JO/DKHA
6nITE HE Gonblue 2,5 AHAMETPOB INEKTPOAA.

INoBEpXHOCTb KAXAOTO0 HANOKEHHOTO BAJIMKA H MECTO JIA HAJIOKEHHA
CIIEXYIOIIETO BAIHKA HY)KHO TILATEILHO OYMCTHTH OT NUIAKA, OKAIHHBI H 6pBI3r
Merajuta. Hannasky nocnexyromero BaJIMKa CIEAYET NPOH3BOAUTD TOJIBKO NMOC-
JIe OXJIAXACHUA Mpeabxymero. Kaxaplit mocneayromuii Banuk JO/DKEH Te-
peKpBIBaTh npeAbxymui Ha 1/3 — 1/2 mwmpuusl. TonmuHa omHOCNOHHOK
HamIaBKK AO/LKHA ObITh B mpeaenax 2 — 3 mm. IIpu HeoOXOAMMOCTH MMETH
TOJIIIHHY HamaBKu 6osiec 3 MM HAJIOXKEHHE BAJIMKOB BIOPOTO H MOCTIEXYIOLIHX
CJIOEB BLIOHPAETCA MO COrNACOBAHHIO C 3ABOJAOM-H3TOTOBHTEICM.

Hannasky HeGonbimux moBepxHOCTei (pa3MepaMu MeHee 250x250 M)
pexOMEHIyeTCA MpOBOAHTE 6¢3 pa3OHMBKH Ha yuacTkH [21}, MeHAs Hampasne-
HHE CBAPKH B KAKIOM MOCJEAYIOLIEM CJIOE.

I16.2.3. TToAroToBACHHASA MO/ YHCTOBYIO HAINIaBKy MOBEPXHOCTh AOJDKHA
OTBEYaTh CJIEAYIOIHM TPCOOBAHHAM:

MOBEPXHOCTh JO/DKHA OBITh 3a4HIIEHA JO METAMIH4ECKOro 6iecka;

HA HAIUIABICHHOH NMOBEPXHOCTH HE AOJDKHO ObITh TPCLIMH, MOPHCTOCTH,
LITAKOBLIX BKJIOYEHHI; AC(PEKTHBIE YYACTKH BRIPYOAIOTCA M HANIABIAIOTCA
3aHOBO;
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(opMa NOBEPXHOCTH AOMKHA OBITH TakO#H, YTOOHI TOC/E PABHOMEPHOM
HATUIABKM KABUTALHOHHO-3AIIMTHOIO CJIOS OHA COOTBETCTBOBAJIA MPOEKTHOM,

I16.2.4. Tlpu HanmaBKe 3ALIMTHOTO NMPOTHBOKABHTALMOHHOTO CJIOA JULA
NMOBLILICHHA CTOHMKOCTH MPOTHB KABUTAUHOHHO-3PO3HOHHBIX pa3pylIEHHH Ha
KPK 3amuTHOE MPOTHBOIPO3HOHHOE MOKPLITHE HAHOCHTCS JNEKTPOAAMH M3
HEPXKABEIOWIECH CTaNd MO TEXHOJIOTHH, AHAJNOTHYHOW PEKOMEHAYEMOH Ansd
BOCCTAHOBHMTE/IBHOM HAIUIABKH. TONMIMHA 3aLUTHOTO CIOA 4 — 5 MM,

I16.2.5. HannaBneHHbIE MOBEPXHOCTH KAMEPHI CIEAYET KOHTPOJIMPOBATH
NPEABAPHTENBHO H3TOTOBJICHHLIM H NPOBEPEHHBIM mAabGIOHOM (ZOMYCTH-
MbIE OTKJIOHEHHA + 1 MM).

N6.3. lononHuTenbHble TpeGoBaHUA K NPOBEAECHUIO CBAPOUHbIX
pa6oT npu nukBnaauuu nospexaenunin oonuuosku KPK
KOMMO3NTHOM KOHCTPYKLUUKN

116.3.1. Ilpu Heo6XOAMMOCTH BBIPE3KH MOBPEKACHHOIO Y4acTKa KOM-
no3uTHOH 00muuoBkH KPK pa6oTel MpoH3BOAMTE C MOMOIIBIO MEXAHHYECKHX
PEXYLIMX HHCTPYMEHTOB.

I16.3.2. VI3 noannMTHOH MOJIOCTH, PACNONOXEHHOH NMOA 3aMEHACMbIM
(parMeHTOM OONHMLOBKH, CIEAYET YAQNATH OCTATKH KOMMAyHOAa MO BCEH ero
MIOIAAH HA MOJHYK ITyOHHY WIH HA ITyOHHY He MeHee 30 Mm.

I16.3.3. BoccTaHOBIEHHE CLEMJICHHA METAJUTMYECKOH 0Oeuadku c IHep-
TONOIIOMAIOIHUM CIOEM, HAPYIIEHHOTO B Pe3yNbTaTe HecoGmonaenus Tpe6o-
BAHHH TEXHOJIOTHH NPOBEACHHA CBAPOYHBIX PAOOT, MPOHU3BOAUTCA MyTEM HHbB-
€KTHPOBAHHA B 00]1aCTh OTCJIOCHMA MCXOOHBIX KOMIO3HIHOHHBIX MaT€pHANOB
6€e3 HanomHuTENEH.

I16.3.4. TIpu npoBeneHHH OTHEBBIX paGoT BONH3H OTKPHITBIX YYaCTKOB
9HEProNOIIOIAIOINEr0 CN0MA, 3aBapKe ITyOOKHX TPEIMH B OCHOBHO# METal-
JIHYECKOH obeyalke MM HaJIOXKCHHH CBAPHBLIX IUBOB HA HEJOMYCTHMO TOHKHX
y4acTKaX OCHOBHOM Merannmdeckoil oOevaiiku (Menee 10 MM) Heo6XoauMO
06eCCYHTh NMPUHYIUTCILHYIO BBITSDKHYIO BEHTH/IAUMIO B 30HE IMPOM3BOACTBA
pab6or.
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TIPHJIOKEHHE 7

NPOBEAEHME PABOT MO OYUCTKE NOBEPXHOCTEW
3A0BNULIOBOYHbLIX NMONOCTEN KAMEPbLI PABOYEIO KONECA

TEXHONOMMYECKAA MHCTPYKUUA

Hacrosamas TtexHomoruyeckas MHCTPYKUHSA PacnpoOCTPAHACTCA HA
TEXHOJIOTHYECKHit MPOLECC MOATOTOBKH KaMephl paboyero koneca At mocle-
AYIOLIEro 3aMOJHCHUA 3300MHIIOBOYHBIX NOJOCTEH TBEPACIOIHMH MaTepHa-
JIaMH M ONHKCHIBACT CTAJHIO MPOBEACHMs PabOT MO OYHCTKE BHYTPEHHHX MO-
BepXHOCTEH 3a06nuu0BOYHEIX nmonocteit KPK or mpoaykroB kopposuwm,
6u000pacTaHua U 3arpA3HECHHI.

N7.1. O6wue nonoxeHun

I17.1.1. JIro6eie M3MEHEHHA B TEXHOJIOTHYECKOM Npolecce, 06yCIOBICH-
HblE KOHKPETHBIMH JKCIUIyaTAUHOHHBIMH YCJIOBHAMH, HOKHBI OBITH cOr-
JIaCOBAHBI C NPEANPHATHEM-Pa3pabOTHHKOM.

I17.1.2. Marepuransl, IPUMEHACMBIC JUIA OYHCTKH BHYTPCHHHX TIOBEPX-
HOCTEei 3a00/IMLOBOYHBIX MOJOCTEH, DOMKHBI YIOBJETBOPATh TPEOOBAHHAM
HOPMAaTHBHO-TEXHHYECKOH NOKYMEHTALMH H HMETb CEPTH(HKAT KA4YECTRA.

I17.1.3. Texnonoruyeckue oSOPyAOBaHME, OCHACTKA ¥ mpHOOPHI, Mpu-
MEHJEMBIE B MPOLECCE OYHCTKH BHYTPEHHHX NMOBEPXHOCTEH 3200/ IHLIOBOYHBIX
MONOCTEH, JOJUKHBI OBITH aTTECTOBAHBI H JOMYINEHB! K IKCIUTYaTallHH B COOT-
Bercteuu ¢ [OCT 12.02.003-74 {11].

MN7.2. NogroroBka kamepbl paboyero koneca AnNsA NpoBeaeHUs
paboT No oUMCTKE BHYTPEHHUX NOBEPXHOCTEN
3a06NMUOBOYHLIX NONOCTEN

I17.2.1. MecrononokeHue 3a00/THLOBOYHBIX MOJIOCTEH, MOANEKALUX
O4YHCTKE, ONMpPEACNICHHOE N0 AAHHBIM MpeaBapHTensHoro oocnenosanma KPK, a
TAKOKE CYLIECTBYIOUHE FHAPABIHYECKHE CBA3ZH MEXIY OTACIbHBIMH MONOCTA-
MH, ONPEACJICHHBIC N0 pe3yabTaraM ruapapaHyeckux nensrranuit KPK Bonoit,
OTMEYAIOTCsA MEJIOM HA MOBEPXHOCTH OOJHMIIOBKH, a TaKkKe (PUKCHPYHOTCA HA
(dhopMyIAIpE COCTOAHMA 3aKIATHBIX YACTEH rHApoarperara.

I17.2.2. B npenenax OKOHTYPEHHOH IMyCTOTHI B OOJIMLOBKE BHICBEDJIH-
BAIOTCA HArHETAaTCIbHBIE M CIMBHbIE OTBEPCTHA (MOTYT MCMOIL30BATHCA Ape-
HAXXHBIC OTBEPCTHA, YCTPOCHHBIE NMPH NPOBEICHUU THAPABIHYECKUX WUC-
neiTandit). Ha kaxayro ouMinaemMyro mojoCTh AO/DKHO OBITH HE MEHEE ABYX
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JMaroHaJbHO PACMOJOXKCHHBIX OTBEPCTHH: B HH)KHCH M B BepXHE# yacTax
nonoctu. Jna obecneycHHs BO3IMOXKHOCTH NMOAA4YH pabo4ux pacTBOPOB B
NOJOCTb, OOBCAHHEHHUA OTACIBHBIX MOJOCTEH M rEPMETH3AUMH OPECHAKHBIX
OTBEPCTHi HAa Pa3IMYHBIX CTAAMAX NMPOBEACHHA PaboT Mo O4YHCTKE 3a06JH-
LOBOYHBIX JIONOCTEH HCMOMBL3YKOTCH pe3bOOBBIC ITyUEpa M NMPOOKH, mpume-
HABLUIHECA NMPH ruapaBanyeckux ucnbiranuax KPK (puc. I17.1).

N7.3. ObopynosaHue U ocHacTka Ans npoBegeHuna pador
No OYUCTKE BHYTPEHHUX NOBEPXHOCTEN 3a06NULIOBOYHbBIX
nonocreun

Jna npoBeaeHus paboT Mo OYMCTKE BHYTPEHHHX NMOBEPXHOCTEH 3200-
nuuosouHeIX nonocreit KPK ucnons3yercs caemyomee (Mau aHalIoOrHYHOE)
obopyaoBaHue:

HeHTPoOexHbIi HACOC, NMPeOHAa3HAYEHHbIH M1 paboThl C XHMHYECKH
AKTHBHBIMH XHAKOCTAMH (MapkupoBku THna KC, IT), obecneunBaromuii Ha-
nop B Auana3oHe 15 — 40 M B.CT M pacxoa B guanasoHe 1,5 — 6,0 M3/u;

cmuBHO# Gax (6ypepHas eMkOCTh), MPUrOAHBIA 111 paboTH C XHUMHYEC-
KM AKTHBHBIMH KHAKOCTAMH B yCIOBHAX momorpesa no 70 — 90 °C (Hepxa-
BEIOINAS CTAJNh MM KHCIOTOCTOHKOE BHYTPEHHEE NMOKPBITHE), C MHHHMAJIb-
HbIM 00beMOM 70 — 80 1,

HarpeBaTeIbHBIE 3JCMEHTHI (3NIEKTPOTIHBI HIH MHBIE HATPEBAIOLHE
YCTPOHCTBA), OTBEYAIOIIHE TPEOOBAHHUAM TEXHHKH OE30MAaCHOCTH H CIOCOOHBIE
obecneunts TpeOyeMblif HATPEB H MOAJCPMKAHHE TEMINICPATYPHI KHAKOCTH B
Oyepnoii eMxocTH;

IIJIAHTH NOJAYH M CJIHBA pa6oyero pacreopa C BHYTPEHHHM AMAMETPOM
20 — 25 MM, BBINOJIHCHHBIC U3 MATEPHAA, NPUTOZHOTO 1A PabOTH! C XMMHYEC-
KH aKTHBHBIMH HIKOCTAMH B YCNOBHWAX moxorpesa a0 70-90 °C nox naene-
HHEM, CO3AABAEMBIM HCIONBL3YEMBIM HACOCOM NPH €ro pabore Ha 3aKphHITYIO
3axswkky (Tuma I1IKC). i1 oxHOKPATHOTO HCIOL30BAHHA MOTYT IIPHMCHATHCA
OOBIYHBIC APMHPOBAHHBIC PE3HHOBLIC IIAHTH;

pe3s00BBIe mTYLEpa AN MOACOSTHHEHHS LUIAHTOB K APEHAXKHBIM OT-
BEPCTHAM BHYTPEHHHM AHAMETPoM 15 — 25 MM;

pe3b00Bble MPOOKM T FEPMETH3ALNH APEHAKHBIX OTBEPCTHIA,

3agBmwkku Jly 25 (1mapoBbie HIH KOHYCHBIC KPAaHBI) AJI1 YCTAHOBKM HA
HATHETATENBHOM H CJIMBHOH MarucTpasax, MPUIroaHbIe U paboThl C XUMHYCCKH
AKTHBHBIMH JKHIKOCTAMH,

npoMbiIcHHBIH (QeH (xanopudep), WNAHTH JIA NMOJAYH rOpAYEro
BO3dyXa WK BO3AYyXa OT KOMIPECCOPHO MarucTpanm,

CpEACTBa ABYCTOPOHHEH CBA3H (TE€NE(OHBI, PAAHOCBA3D).
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N7.4. Nopsaok npoBedeHUa paboT NO OMUCTKE NOBEPXHOCTEH
3a06nNULO0BOYHLIX nonocted KPK

I17.4.1. PexoMeHOyeTCA YCTAHABIMBATH HACOCHYIO YCTaHOBKY U Oydep-
HYI0 €MKOCTB (cM. puc. [17.1) Ha oTMeTKe BX0Ja B MIAXTY TYPOHHEL

I17.4.2. C moMoIIBI0 HArHETATENBHOIO Hacoca paboumii pacTBop Mo
HAMOPHOH MarucTpanu MoJaeTcs B 3a00MHUIOBOYHYIO NMOJOCTh M MO CIMBHOMK
MarucTpanu oréupaerca B Oy pepHyio eMkoCTs. IIpH HaIHYHH THAPABIHYECKOH
CBA3H OYHINAEMOH NOJOCTH C COCEAHMMH NOJOCTAMH OOMBIIOr0 06BEMA H
60JIBIIOr0 rHAPABAMYECKOIO COMPOTHBIICHUA MEXITY COOOIMAIOLMMUCAH ITyC-
TOTaMH APCHAXKHBIC OTBEPCTHA, YCTPOCHHBIE B COOOIIAIOMMXCA MYCTOTAX,
3arymAarTca, H KaKAAA H3 ITHX MOAOCTEH MPOMBIBAETCA OTAEHbHO. Hns
o6GecneueHUA BO3MOXKHOCTH OAHOBPEMEHHOM MPOMBIBKY HEOOIBILNX OTAEBHBIX
WY THAPABJINYECKH CBA3AaHHBIX NONOCTEH HX OOBEAHHAIOT C MOMOINBLI) yCTa-
HOBKH MEPEXOJHBIX LUIAHTOB WM (M) 3armymek. OKOHYATEPHOE PEIEHUE O
CXeME COCAMHEHUS MYCTOT NPUHUMAETCH HA OCHOBAHHM (AKTHUECKUX JAHHBIX
0 MX MECTOMOJIOKCHHHU, FCOMETPUYECKUX pa3Mepax M BEIHYUHE HAPAB-
JAMYECKOTO COMPOTUBICHHA MEXIY HUMH,

Puc. I[17.1. Ouncrka nosepxHocTeii 3a06nuuoBouHoro npoctpaictsa KPK:
1 — oGauuoBka ;2 — peGpa xectkocTH, 3 — 6eToH; 4 — 3a00GAHIIOBOYHAA MYCTOTA,
5 — nOpeHaXcHoe OTBEPCTHe, 6 — WITynep; 7 — KpaH-3aABMXKA; 8 — JIMHHA MOMaYH PacTBOpPA,
9 — nuuuA cnuBa pactBopa; 10 — mHacoc; 11 ~ paGounit pacTeop;
12 ~ GydepHas emkocth; 13 — noporpeparens; 14 — KOHTp NBHBIH TepMOMETP



I17.4.3. B npouecce OYHCTKH 3a00JHLOBOYHEIX MOJOCTEH AKTHBHBIMH
PacTBOPaMU MOTYT BCKPBIBAaTHCA TPEUIUHBI U CBUIIH, 3aKyNOPEHHBIC LITAKAMH
H He 0OHApY KEHHBIC PH 'HAPABIHYECKUX HCILITAHUAX. BLIBICHHBIC TPELIMHBI
M CBHIIHM B MeTaJlIe OOMHUOBKH MOAJIEXKAT KAYECTBCHHOM pa3feNike W 3aBapke
3NIEKTPOAHOH MaCCOH.

I17.4.4. Ha ocHOBaHHM PE3yIBTATOB MPOM3BOACTBA PaboOT MO OYHCTKE
YTOUHMOTCA 00BEMBI 3a00/IMLIOBOYHBIX NMONOCTEH, HCOOXOAMMBIE UL pacyeTa
06BEMOB PACXOJHBIX MATEPHAJIOB HAa MOCICAYHOIHX CTARUAX NMPOH3BOACT-
Ba PEMOHTHO-BOCCTAHOBHTENIBHBIX pabor.

Mn7.5. MoaroroBka pabounx pacTeopos

I17.5.1. KonH4ecTBO pacTBOPOB I OYHCTKH BHYTPEHHHX MOBEPXHOC-

Teit 3306muuoBouHbIX nonocTelt KPK roToBAT HCX0AA M3 COOTHOIICHHUA!
V=1L1(V+V,+V),

rae V', — o6bemM pacTBOpa, MPUIOTOBJIECHHOTO HCXOAA M3 HOPM pacxoJa mo
XHMHYECKOH akTHBHOCTH (mm. I17.6.2 - I17.6.5), nocrarouHsiit Ay o6paborku
BCEX MOJIOCTEH (NMPUMEPHBIE 0OBEMBI M MUIONIANH BHYTPEHHHX NOBEPXHOCTEH
3206 THIIOBOYHBIX MOJOCTEH OLUCHHBAIOTCA MO PE3yNbTaTaM THAPABIHYECKHX
ucneitanuit KPK), unn, B kpaiiHem ciyyae, He MeHbIIHM, yeM 00BEM ca-
MoO# kpynHo#i monoctH, }, — 00BEM rHAPABIHYECKOH CHCTEMBI MONAYH
pacTBopoB; }; — o0beM ocTarka pactsopa B Oy(epHoi eMKkoCTH mocie
3aN0THEHHA CaMOMH KPYNMHOM NOJIOCTH M FMAPABIHYECKOH CHCTEMBI NPH 3aIO0JI-
HEHHH €MKOCTH Ha 10 cM OT aHHIIA.

I17.5.2. PactBop ans 0Oc3»KMPHBAHHA M NPEJBAPHTENBLHOH MPOMBIBKH
TOTOBHMTCA MO CICAYIOMEH peLenType:

Tpunarpuiipocdar rexnuyeckwii...... 20 r/n

Amynerarop OIT 10...........ccceeenneenne Sr/n

Bona rexHuyeckas..

I17.5.3. PacTBOp ANA OKMCIEHMS opramml H npeoOpa3oBaHus PrKABYM-
HBI TOTOBHTCA IO CJIEAYIOLIEH peuenType:

KaycTHueckas copa........................... 100 r/n
MapraHuOBOKMCIBINH KAJIMH ............. 50 r/n
Bona TEXHHYECKAS ..............c.......... OCTaNIBHOE.

I17.5.4. PacTBOp A TpaBJEHUA CTANbHOH MOBEPXHOCTH NOTOBMTCS MO
cnemyrome peuentype:
OprodocdopHas kucnora

TexHmdccKat 80% ..., 100 r/n
YPOTPONHMH TEXBHYECKHH ............... Sr/n
XnOpHCTHIii HATPHH MUILEBOM ......... 150 r/n
Bona TeXHHYECKAA .........c.ocveuenennnee. OCTaJILHOE.
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I17.5.5. PacTBOp U1 MPOMBIBKH-AC3aKTHBALIMH TPABAIIICTO PACTBOPA TOTO-
BHTCS IO CIEAYIOLICH penentype:

TpHITAHONAMHH TEXHHYECKHUM ..........cccveennenn, 20 r/n
Copa KaNbIIMHAPOBAHHAA TEXHHYCCKAA. .......... 10 /X
Boaa TEXHHYECKAS .....c..covvevvveieriircrveeire e OCTAaJIBHOE.

I17.5.6. Ina mpUTOTOBICHUA TPABALIErO PacTBOPA, a TAKKE A PabOTHI
C TPaBAMMM PaCTBOPOM JOJDKHBI HCNONB30BaThCA KHCIOTOCTOMKHE EMKOCTH H
LUIAHTH.

N7.6. Onucanune TeXHONOrMYeCcKoro Npoyecca OYNCTku
BHYTPEHHUX NONIOCTEN 3a00NULLOBOYHBIX NONOCTEN

I17.6.1. Ouncrka BHYTPEHHHUX 110j10CTCH 3200, 1HLUOBOYHBIX nonocTeit KPK
NMPH NPOBCACHHH PEMOHTHLIX PAaboT MPOM3BOOMTCA B CICAYIOIEM MOPALKE
onepauuii:

00C PKMPHBAHME — MPOMBIBKA,;

NEPBOE TPABJICHHE,

OKHCJICHHE OPTaHHMKH H Pa3PLIXJICHHE PXKABYHHBI,

BTOpPOE TPaBJICHHE,

IIPOMBIBKA — JE3aKTHBALIMS;

MPOMBIBKA YHCTOH Boao# 10 pHS;

CyLUKa.

[17.6.2. O6eHKHUpUBAHHE — MPOMBIBKA MPOU3BOXUTCA PACTBOPOM COC-
TaBa, MPUBEICHHOTO B 1. 5.2, MyTEM HENMpPEPbIBHOH MPOKAuku yepe3 oOpabarsi-
BaeMyIo nojnocts B redeHue 10 — 15 munyT (puc. I17.1). Temneparypa pactBopa
BO Bpems 06paborku aospkHa 6e1Te 40 — 50°C. Pacxox pacTBopa cocTaBiser
0,5 n/m>.

I17.6.3. [lepBoe M BTOpOC TPABJICHHA MPOH3BOOATCA PACTBOPOM COCTa-
Ba, MPHMBCICHHOTO B M. 5.4, MyTCM HENPCPBIBHOHM MPOKA4YKH 4cpe3 obpada-
ThIBAEMYIO mosocth B TeycHHe 30 muHyT. Temneparypa pacTBopa Ha BBIXOAC
nosokHa 6eiTh S0 — 60°C. Pacxoa pacrsopa 30 /m?

I17.6.4. TIpeoGpa3oBaHHE prKaBUHHBI MPOH3BOAHTCA PACTBOPOM COCTAaBa,
NMPHBEACHHOrO B I1.5.3, MyTCM HEMPEPBIBHOH Mpokauku 4epe3 obpabarbiBac-
MYIO MOJ0CThb B TedeHHe 30 MHHYT. TeMneparypa pacTBOpa Ha BBIXOAC AO/DKHA
651TE He MeHeee 80°C. IIpM yMEHbUIEHHH TEMNEPaTypsl 0OpabOTKH HA Kax-
npie 10°C Bpemsi oOpaboTkH yBETHYMBAETCa B ABAa pa3a. Pacxom pacrBopa
30 /M.

I17.6.5. ITpombIBKa — AC3aKTHBALIMA MPOH3BOAMTCS PACTBOPOM COCTABA,
NPUBEACHHOIO B I1. 5.5, IyTCM HENMPEPhIBHOM NMPOKAYKH Hepes 06pabaTpiBacMyI0
noyiocts B TeycHue 5 — 10 MuHyT. Temnepatypa pacTBopa J0/KHA OHITDH
40 —50°C. Pacxoa pacreopa — 6 1/M,
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I17.6.6. IIlpn yMeHbLICHHM TeMNeparypel o6paboTkH, yka3aHHOH B
mn. I17.6.2 - [17.6.5, Ha xaxuasie 10°C BpeMa 06paboTku yBe14MBaETCA B ABa
pasa. IloanepxaHue TpebyeMol TeMmneparypm pabGo4YHX pacTBOPOB
OCYLIECTB/IETCA C MOMOIIBIO INEKTPOTIHOB (cM. puc.I17.1).

I17.6.7. Cymka moJIOCTH NMOCJE MPOMBIBKH BOAOH MPOHM3BOXHMTCA
nmpoxa4ko# BO3AyXa, Harperoro no temmepatypst 70 — 110°C ot xanopudepa
" HJTH TIPOMBILULIEHHOTO (heHa, B TeueHHe 40 — 60 MHH HIIH XOJNIOAHBIM BO3ZYXOM,

NOJaBAEMBIM H3 MArMCTpPaH CXKATOTO BO3AYXa, B TeyeHue 10 — 12 u.
I17.6.8. B cimy4ae OTCyTCTBHMA B NOJOCTH OPraHMYECKUX 3arps3HEHHI
HCKJIIOHAKOTCS OMEPALMHM OKHCICHMA OPTAaHHKH M Pa3pbIXJICHHSA P)KABYMHEI, A
' Taxoke MOBTOPHOTO TPABICHHA.
I17.6.9. B ciyyae nogrorosku BHyTpennux nonocreit KPK mna 3amon-
HEHHA UEMEHTHBIMH PaCTBOPAMH HE IPOM3BOMMTCA ONEPAMHS CYLIKH NONOCTEH.

MN7.7. KoHTponb TeXHONOrM4yeckoro npouecca

I17.7.1. Kontpoas paboux pacTBOPOB MPOH3BOAUTCA MO PEUENTYPHOMY
COOTHOINEHHIO KOMIOHEHTOB H Temmeparype o6paborku. Temmneparypa
PACTBOPOB KOHTPONHpY€TCA Kak B Oy hepHOH eMKOCTH, TaK H Ha BBIXOAE CTHBHOM
MarKCTpaiu yCTaHOBKH B 6y hepHyro eMkocTh (cM. prc. IT7.1). [l obecneueHus
3¢ pexruBHON 06paGoTKH pasHHLA MEXIY 3THMH TEMNEPATypaMH HE JOJDKHA
6bITH Gonpiue 10°C.

I17.7.2. KOHTpOR ONEpauuy npoMbIBKH — AC3AKTHBALMH IPOU3BOAUTCS
no 3Ha4yeHmo pH pacTeopa Ha CIIHBE C MOMOIIBIO YHHBEPCANBHOIO HHAHKATOPA.
3nayenue pH paboyero pacTBopa AO/KHO OBITH HE MEHEe 9.

I17.7.3. Bce onepauyy KOHTPOITHPYHOTCA O BPEMCHH HX IPOBEACHHA (CM.
n. I17.6).

MN7.8. Tpe6oBaHna 6esonacHocTn

I17.8.1. Bece pabotsl, cBA3aHHBIE C 06pabOTKOH BHYTPEHHHX MONOCTEH
KPK, OpHroToBJICHHEM pabOYHX pacTBOPOB, pasMEIICHHEM H TPAHCNOPTH-
POBAHHEM MAaTEPHANOB, CIEAYET MPOBOAMTH B COOTBETCTBHM C TPeGOBaHHUAMM
I'OCT 12.1.005-88 [13].

I17.8.2. Ha ocHoBauuu TpeGoBanuit, u3nokeHusix 8 TOCT 12.1.005-88
[13] aomxHbI GBITH pa3paboTaHbl H YTBEP>KACHB! PYKOBOACTBOM MPEANPHATHA,
HAa KOTOPOM NPOM3BOAATCA pabOTEI, HHCTPYKLHH MO TEXHUKE GE30MacHOCTH.

T17.8.3. ITpou3BoACTBO paboT MO OUHCTKE JOJDKHBI OCYLUECTBIIATH HE ME-
Hee, YeM 4 yenoseka — no asa B kamepe PK H Ha 3kcmityaTtauuu HacOCHOM
ycTaHOBkY 1 Oy (pepHOit eMKOCTH.

57



I17.8.4. Pabouue, 3ansTeie 06pabOTKOH BHYTPEHHMX IOJIOCTEH 3a 00-
muuoBko#t KPK, momxHb OHITH 06€CIICYCHb HAOCKHBIMH H MOOH/IBHBEIMM
CpEACTBaMH CBA3M (paauoteneoHBl, paagHOCTAHUHHU), 00CCNEeYHBAIOLIH-
MH KaYECTBEHHYIO CBA3b MEXIy MECTOM PaCHOJIOKEHHA HACOCHOH YCTAHOBKM
H MeCToM npopencHus pabor B KPK.

I17.8.5. Pa6oune, 3anarsie o6paborkoit nonocreii 3a o6muuoskoii KPK,
JOJDKHBI OBITH 0OECIIEYEHbI CNELOACKAOH H HHOMBHAYAJIbHEIMM CPEACTBAMH
3amuTel B cootBeTcTBHM ¢ TOCT 12.4.103-83 [14].

I17.8.6. K paboram no 06paboTke BHYTPEHHHX MON0CTElH 06nuuosku KPK
AOMYCKAKTCA JIMUa, ZOCTHrmue 18-1eTHero Bo3pacra, NpOIMCAUIHC MCOH-
IHHCKHH OCMOTP H HHCTPYKTaXX N0 TEXHHKE O6E30MacHOCTH.

I17.8.7. Ilpu pabore ¢ 3MeKTPOOGOPYAOBAHHEM CIEAYET BBINOTHATH
tpeboBanus CHull 12-03-99 [24).



MPUIIO)KEHUE 8

CO3[AHME 3AUWNTHOIO MEXONEPALUMOHHOTO
NOKPLITUA HA METANNTMYECKUX INEMEHTAX
KAMEPbI PABOYEIO KONECA

TEXHONOMNMYECKAR MHCTPYKUUA

HacrosImas TeXHONOrMYECKas MHCTPYKUMSA PacmpOCTPAaHACTCHA HA
NMPOLECC CO3AAHHA MEKONCPAUHOHHOTO TEMMNEPATyPOCTOHKOTO MOKPHITHA Ha
BHYTPEHHHX TOBEPXHOCTAX 3a00MLOBOYHBIX MOJOCTEH KaMepsl paboyero
KOJIECA THAPOTYPOUHBI 414 3aLUMTHI OT KOPPO3UH MOBEPXHOCTH METAJLIHYEC-
KHX 3JeMeHTOB 06MuoBovHON koHCTpykumu KPK B mepuon mexay Mx
M3TOTOBJICHHEM HJIM OYHCTKOM M 3aNMOJHEHHEM 3a00JHMUOBOYHLIX MOJOCTEH
TBCPACIOLIUMH MaTEPUANIAMH.

N8.1. O6wme nonoxeHusn

I18.1.1. JIroOble M3MEHEHHA B TEXHOJIOTHYECKOM MPOLECCE CO3MAHHA
MEXONEPALHOHHOTO TEMIIEPATY POCTOHKOIO MOKPHITHA HA BHYyTPEHHHX NMOBEPX-
HOCTAX 3a00JIMLIOBOYHLIX TMOJOCTEH KaMephl paboyero koseca, 00yCIOBJICH-
HBIC KOHKPETHBIMH JKCIUIYAaTAUUOHHBIMH YCIOBHAMH, OOJDKHBI OBITH COT-
JIaCOBAHB! C MPEANMPHATHEM-Pa3paboTHHKOM.

I18.1.2. MexxonepaurHoHHbIE TEMNEPATYPOCTOHKHE NMOKPBITHA CO3JAIOT
(bopMupyIOT) B MOMEIIEHHAX, 000PYIOBAHHBIX NMPHUTOYHO-BHITAXKHON BEH-
THAAUHEH cornacHo TpeboBanuam TOCT 12.4.021-75 [25]).

I18.1.3. MexonepaHOHHbIE MOKPHITHA NMPEACTABIAIOT CO6O JIaKOKpa-
COYHBIC MOKPLITHA C KPATKOBPEMEHHOI TEMIEpaTypHOH CTOMKOCTBIO HE MEHEE
250°C, samMmaromue MoBEPXHOCTh METAaNIa OT arMocepHoro Bo3meiicTBUA
B IIEPHOZ OT H3TOTOBJICHHA HIH OYHCTKH METAJUTHYECKUX 3JIEMEHTOB OOIHLIOB-
KH, IO 3aMOJTHEHHA 3206 IHLIOBOYHbIX NONIOCTEN TBEPACIOIHMH MaTepHAIAMH.

I18.1.4. Marepuanbl, MPUMEHAEMbIC UL CO3TAHUA MEXONEPALMOHHBIX
MOKPBITHH, AOJKHBI YIOBICTBOPATL TPEOOBAHHAM HOPMATHBHO-TEXHHUYECKOH
JOKyMEHTALMM, HMETh CCPTH(HKAT KayecTna.

I18.1.5. TexHonoruyeckoe 060PyAOBaHHE, OCHACTKA, MPHUOOPKI, IMpUMe-
HACMBIC MPH CO3JaHHH MCKOTIEPALHOHHBIX HOKprTldﬁ, AO/DKHBI ObITh aTTEC-
TOBAHBI H NOMYIUEHBI K IKCIUTyarauuu B coorsetcTBuu ¢ [OCT 12.02.003-74
[11].
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M8.2. NoarotoBka kaMepbl paboyero koneca AnA NposeAeHnA
pab6oT no co3aaHuio 3aWMTHOrO MeXofnepaLuMoHHOro NOKPbITUA
BHYTPEHHUX NOBEPXHOCTEeN 3a06NMUOBOYHBIX NONOCTEN

[18.2.1. MecTononoxeHue 3a00THUOBOYHBIX NMOJOCTEH, IMOANEKALIUX
CO3JaHHI0 3AIHTHOTO MEKONMEPAUHOHHOTO MOKPHITHA, CYUIECTBYIOILIHE
THAPABIHYECKHE CBA3H MEXIY OTACABHBIMH MOJOCTAMM, ONMPEICICHHELIC MO
JanHbIM obcnenoBanus KPK, a Takke mo pesynbTraTtaM IHApaBIHYECKHX
HCIBITAHHH H NMPH NPOBEACHHM paboT MO OYHCTKE, OTMEYAIOTCA MEJIOM Ha
MOBEPXHOCTH OOMHUOBKH M (HKCHpYeTCs B GOPMYIIpE COCTOAHHA 3aKIAXHBIX
YyacTeit ruapoarperara.

I18.2.2. lna obecnieyeHnst BOZMOXHOCTH NMOJAYH JIAKOKPACOYHBIX MATC-
pHanoB, 00BEAHHEHHSA OTACHBHBIX IONOCTEH M repMETH3ALHH APEHAXKHBIX
OTBEPCTHIi NPH MPOBEACHUH PaboT MO CO3JAHMIO 3ALIMTHOTO MEXOMNEPALUOH-
HOTO NOKPBITHA MOBEPXHOCTEH 3a00MHLIOBOYHBIX MOJOCTEH HCHONB3YIOTCA
APEHaXKHbIE OTBEPCTHUA, Pe3b0OBBIe mTylLEPa H MPOOKH, MPHMEHABILHECA NPH
MPOBEJCHHH paboT MO OYHCTKE BHYTPEHHHX MOBEPXHOCTEH 3a00MHIOBOYHBIX
TOIOCTEH.

I18.2.3. IToBepXHOCTH NMOATOTABIMBAEMbIX 3a00THLOBOYHBIX MONOCTEH
KPK momxHs! 65ITh O4HILEHBI OT MPOAYKTOB KOpPO3HH, 6HOOOpacTaHus, 3arpas-
HEHHIi B 00eDKUPEHBI (MPOH3BOAMTCA MO COOTBETCTBYIOMICH TEXHOJIOTHYEC-
KOH HHCTPYKIIHH). ‘

T18.2.4. MiHTepBan MeXAy ONnepauMiMH OYHCTKM NMOBEPXHOCTH H HaHE-
CEHHEM 3aIMTHOIO MEXOMCPALHOHHOIO MOKPHITHA HE JODKEH ObITh Gonee
12 yacos.

N8.3. O6opynoBaHue u 0OCHacTKa AnA nposeaeHun pabor
No CO3AaHMIO 3AWUTHOIrO MEXOoNepaLUuoHHOro NOKPbLITUA
BHYTPEHHMX MOBEePXHOCTEH 3a06NMULIOBOYHLIX NONOCTEN

Jlnia npoBeaeHHA paboT 1Mo CO3AAHHIO 3AIMUTHOIO MEXOMEPALHOHHOIO
MOKPHITHA BHYTPEHHHX IOBEPXHOCTEH 3a00MHLOBOYHBIX TNOJOCTEH KaMephl
paboHero kojieca HCIOMB3Y ETCA CIEAYIOLIEE (HIIM aHAJIOTHYHOE) 060pyAOBaHHE:!

DIIAHTH AN NMORXAYH CXKATOro BO3AYXa OT KOMIIPECCOPA K NMHEBMO-
HArHETATENI0 H OT KOMIPEcCcopa K APEHa>KHOMY OTBEPCTHIO 3300 THIIOBOYHOM
nonoctu (cM. puc. I18.1.);

LUTAHT MoAA4YM paboyero COCTaBa C BHYTPEHHHM AuaMeTpoM 20 — 25 MM,
BLINOMHEHHBIA U3 MATEPHAJIa, MPHTOAHOIO A1 PabOThl C XHMHYECKH AKTUBHbI-
MH XHAKOCTAMH noa paboyuM naBneHneM (o 4 — 5 atM). 1 oaAHOKpAaTHOTO
MCHIOTb30BaHHA MOXKET NMPHUMCHATBHCA OOBIMHBIH apPMHPOBAHHBIH Pe3HMHOBBII
IJIAHT,
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CxaTblii BO3ayX

Puc. M8.1. CxeMa co3aHMS MEXOMePaLMOHbIOr0 MOKPbITUS BHYTPEHHEN
MOBEPXHOCTY 3a06/IMLIOBOYHBIX nonocTein KPK:
1 —o6nnyoBka; 2 - pebpa XecTkocTu; 5- 6eTOH; 4 - 3a06/1MLLOBOYHASA MONOCTb;
5- WTyuep 4peHaXHOro oTBEPCTUA; 6 —LITyLep HarHeTaTeNIbHOro OTBEPCTUSA;
7- KpaH-3aABMXKa; 8 —MHMA nofauyn coctaBa MeXornepauMoHHOro NOKPbITUS;
9 - nHeBmoOHarHeTaTenb; 10 —cocTaB MexonepayuoHHOro NokpbliTua; 11 - pepykTop

pe3b60oBble WTYLEpa 418 NOACOeANHEHUS LUAAHIOB K HarHeTaTeNlbHbIM
APEeHaXKHbIM OTBEPCTUAM BHYTPEHHUM AnaMeTpom 15-25 mm;

pe3b60Bble MPO6KN A4S FepMeTU3aL MM APEHEKHbBIX OTBEPCTUA;

3a4BWKKN [ly25 (LwapoBble UMW KOHYCHbIe KpaHbl) 418 YCTAHOBKW Ha
HarHetaTe/IbHOM W CIMBHOWN MarucTpansix, NPUrogHble s paboTbl C XMMUYECKN
aKTUBHbLIMW XXULKOCTAMM;

NPOMBbILL/IEHHbIV (heH (Kanopudep), WAaHIKM ANa nojavyn ropsyero
BO3Jyxa WUnn BO3fyXa OT KOMMNPeCCOPHOW marucTpanu;

BEPTUKANbHAA pamMoyHas WU NonacTHas MeLlanka uim HU3Koo6opoTHas
3M1EKTPOAPesb C PaMOYHOM MELLANKON ANA CMeLIMBaHNA KOMMNOHEHTOB pabouye-
ro coctaBa B OTKPbITOW Tape;

MHEBMOHarHeTartesb.
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[na nposeaeHU paboT Mo CO3MaHUID MEXOMEPaLWIOHHBIX MOKPLITUA
MOTYT 6bITb MCMOML30BaHbI MMetOLLYecs Ha MOC KpacKoHarHeTare/bHble 6aku
Tna CO-126 (puc. M8.2) mocne COOTBETCTBYHOLWEN MofepHu3aLmn. Moy
MOZEPHM3aLMM HEOBXOAVIMO BbIMO/HUTL CIEAYHOLLYE OrepaLm:

JEMOHTUPOBATL (LTP 10 1 PyUHOI NPYBOZ, MELLANTKU 5;

3ar/yLLWTL OTBEPCTUE CaSTbHMKA 6 PYYHOMO MPYBOLAA MELLIATKY;

Ha peayKTope 4 (BXOLALLEM B KOMIVIEKT MOCTaBKY) BbIBEPHYTh LLTY-
Liep 14 A1 NMogaYv Bo3AyXa K KpacKopacribUIATESHO W 3ar/yLLUMTL OTBEPCTVE;

MpOoBEPUTL PaboTOCNOCOBHOCTL PedyKTopa 4, MaHOMETPa U K/anaHa
cbpoca faB/eHns 13,

MPOBEPUTL Ha repPMETUYHOCTb BGaK, 3ar/TyLLeHHbIe OTBEPCTUA U KpaHbl;

VBrOTOBUTL LLITYLIEPA (BHELLHWIA AMAMETP LUTYLIepa onpefenseTcs no
BHYTPEHHEMY AMamMeTPY LLaHra, MUCrosb3yeMOoro 19 YCTPOVCTBA MHAM Nofa-
um coctasa - cm. puc. M8.1);

B GOKOBYHO CTEHKY Oaka (Kak MOXHO Orvbke K gHy) BBapuTb OMH U3
M3rOTOB/IEHHBIX LLTYLIEPOB.

Puc. M8.2. KpackoHarHetatenbHblii 6ak CO-12b:
1 —6aK; 2 - ckoba; 3 — KpaH [ BO34yXa; 4 - PefyKTop; 5 - MNPWBOJ MeLIanku;
6 - CaIbHWK; 7 - KpaH 4N Kpacku; 8 - KpbllKa; 9 - YNJOTHeHWe; 10 - (ubTp;
11 - 3a3emnftolLee YCTPOIMCTBO; 12 - 3arpy3ouyHoe YCTPOMCTBO; 13 - KnianaH
cbpoca faBneHns; 14 - LUTyLep BO3AyXa; 15 - BUHT; 16- MNpeAoXpaHUTeNbHbIA KnanaH
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M8.4. MogroroBka KOMNOHEHTOB

I18.4.1. Marepuansl, NpeAHA3HAYEHHBIE AIA COITAHHSI MEXKOMEPALHOH-
HBIX MOKPBITHIi, MEpeX MCMOJB30BAHHEM MO/DKHBI OPHHATL TEMIIEPATypy
pabouero nmomemenus.

I18.4.2. I'pyntroBka KO-08 mepen ucnone3oBaHHEM B 06A3aTENBHOM
nopsake pa30aBIACTCA TONYON0M a0 paboueii Ba3kocTd (15 — 20 ¢ mo B3-4).

I18.4.3. I'pynToBku BJI-02, BJI-023 nmpu HeoOX0MUMOCTH NEPER HCTIOb-
30BaHHEM Da36aBIAIOTCA KCHJIONOM HJIH pacTBopureleM 646 mo paboueit
Ba3kocTH (15 — 20 ¢ mo B3-4).

18.4.4. OcHOBHBIE NaCNOPTHBIE, TEXHOJOTHYECKHUE H IKCILTYaTalHOHHbIC
XapPAKTEPHCTHKH MATEPHAJIOB /1 CO3AAHMA MEXOMEPALHOHHBIX MOKPBHITHIH
npeacTasnens! B Tabn. [18.1, I18.2.

N8.5. Onucanme TeXHONOrMYeCcKoro npoyecca
CO34aHNA MeXonepaLUOHHOro NOKPbLITUA

I18.5.1. MexonepauHOHHbIC MOKPHITHA JXEJATEIBHO HAHOCHTh HA MO-
BEPXHOCTBh METAJUIa PH TeMnepaType moMemenus 15 — 25 °C.

I18.5.2. HaHeceHHe NOKPHITHIA MPOH3BOAMTCA KHCTHIO MIIM Yepe3 Kpacko-
myneT MO0 MyTEM OTHOKPATHOIO 3anoNHEHHsA 0OpabareiBaeMoil MONOCTH C
BBIICPIKKOH 10 BDEMEHH 5 MHH H MOCJICAYIOMIUM CIIHBOM.

I18.5.3. Pacxon marepuanos uig noxpuirua Mapok BJI-02, BJ1-023 coc-
taser 150 — 200 r/M®.

I18.5.4. Pacxon MarepuanoB nis nokpbiths Mapku KO-08 cocraenser
200 — 250 r/m*

I18.5.5. Cymxka nokpeiTuii Mapox BJI-02, BJI-023 npou3BoguTcs B
TeyeHHe 24 4 npH Temneparype nomeweHua 20 °C WM mpokaykoil ropA4ero
Bo3ayxa (mpu reMneparype 50 — 60 °C) B Teuenue 30 MHH.

I18.5.6. Cymxa nokpsrruit Mapkn KO-08 npon3BoauTcs B Teuenue 24 y
npH TeMmneparype noMemerusa 20°C, a 3aTeM ropsyMM BO3AyXOM (TIpH TEM-
neparype 300°C) B TeueHue 1 u.

I18.5.7. I'pyntoBku BJI-02, BJI-023 momkHbl OBITH HCIOJIB30BAHBI B
TeuEHHE 5 4 nocne BBEACHHA (HocaTHpyIOLIETO areHTa.

M8.6. KoHTPONbL TEXHONOrMUYECKOro npouecca

118.6.1. Koxrpons noaroroBku nosepxHoctH. I[Ipu niroroBnennu KPK B
uexe KayecTBo obpaboTaHHO# MOBEPXHOCTH ()parMeHTa OOIHUOBKH MOCHE
HAHECEHHA 3aIMTHOTO CJI0A OLICHHBAIOT BH3yanbHO. Ha MOBEPXHOCTH HE NOIDKHO
OBITh IPA3H, MACIAHBIX MNATCH.

I18.6.2. PABHOMEPHOCTH HAHCCEHMSA MOKPHITHA ONPEAECIAECTCA BU3YaNbHO.
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Tabauya I18.1

OcnoBHble MIACHOPTHLIE XaPAKTEPHCTHKH MCXO0AHBIX MATEPHAJIOB
JJIA MEKOMEPAITHOHHBIX ﬂOKleTHﬁ

IlacnoptHas| CopepxaHue Bpems BbI- Tepmoctoii- | Teepuocts
Mapxu BA3KOCTb HENeTYy4YHX CBIXaHUS JO | KOCTh MJIGHKH | TMOKPLITHA,
no B3-4,¢ | Bewects, % ctenenu 3,4 | mpu 300°C, 4 JIx
BJI-02, 30 -50 22-25 0,5 - 5
BJI-023
KO - 08 20-30 20-25 2 5 5
Tabnuya 118.2

OcHoBHBIE TEXHOIOHYECKHE H IKCILUIYATAIHOHHLIE XAPAKTEPHUCTHKH
MEKOINEePAIMOHHLIX MOKPLITHI MO PE3yJIbTATAM HCIILITAHUIA

Pabouas | Bpems | Temne- | Bpewms AdiresnonHas
BA3KOCTDL | CYLIKH | paTypa TepMo- NPOYHOCTL Ha
Mapka | noB3-4 | npn | TepmMoo6- | o6pabort- KOHTAKTHBIX | Xapaktep

npH 20°C pa6011<|1 KM NOBEPXHOCTAX paspylueHus

20°C,c a oc g 1nocse TepMo-

’ o6pabotku, MITa

BJ-02 | 15-20 | 48 20 1 8 Koresuonnoe'
BJI-23 250 1 8 KoresuoHHoe?
300 1 6 KoresuonHoe?
KO-08 | 15-20 | 24 20 1 4 AZresuonHoe?
250 1 4,5 AZresHoHHoe?
300 1 8 Koresuoruoc?

! — MHHUMabHOE 3HaMEHHE Ha OGO 13 KOHTAKTHAIX TOBEPXHOCTEH K1€EBOTO
COEIMHEHHA METAJIT — MEXKOIEPalHOHHOE NOKPLITHE — SHEPronomomatomii cioi (no
TY AU 473-97) [9].
— N0 TeJly MaTepHala SHEprononiomaolero cros.
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I18.6.3. JIocTaTOYHOCTb BEIHYHHBI aAT€3HH MOKPHITHA K METAJIy
OLIEHUBAIOT METOAOM pemeTyarsix Haape3os mo [OCT 15140-78*.

N8.7. Tpe6oBaHua GezonacHoOCTH

I18.7.1. Bce paboThl, CBA3aHHBIC C IPHTOTOBJICHHEM H MCIIONB30BaHHEM
MAaTepHaoB, MPEAHAZHAYECHHBIX JJIA COITAHHA MEXKONECPAUHOHHBIX NMOKPLITHI,
CleAyeT MPOBOJAMUTbL B NMOMEIUECHHAX, OOOPYAOBAHHBIX B COOTBETCTBHH C
npasunaMu noxapHoit 6e3onacnocru no FOCT 12.1.004-91° [26].

118.7.2. Momxuel 6BITh pa3paGoTaHbl H YTBEPKAEHBI PYKOBOACTBOM
NPCANPHATHA HHCTPYKIHH 1O TEXHHKE GC30MacHOCTH.

I18.7.3.Marepuansl, NpeAHA3HAYECHHBIE IUIA CORAHHA MEXKONCPALMOH-
HBIX MOKPBITHiA, BBLACIIOT B BO3AYX TPH OTBEPXKACHHM Maphl OPraHHYECKUX
PACTBOPHTENCH:

BJI1-02 u BJI-023 BbIAENAIOT KCHJION, OTHOCAIHMHCA KO BTOPOMY KJIAcCy
onacuoctx no I'OCT 12.1.005-88 [13];

KO-08 BBIAEIACT TOMYOJ, OTHOCAIMIICA K TPETBEMY KJIACCY ONACHOCTH
mo TOCT 12.1.005-88 [13].

3nayenus ITJK mapos B paboueit 30He B coorBeTcTBMM ¢ 'OCT
12.1.005-8 [13] 1 X TOKCHKONIOrHYECKHE XaPAKTEPHCTHKH NMPUBCACHBI B Ta0M.
I18.3.

I18.7.4. Ananu3 npo6 Ha conepxanue DXI' M aympaTHIECKHX AMHHOB
JIODKEH MMPOBOXUTBCA MO METOAMKAM ONPEACICHHA BPEAHBIX BELIECTB B BOJAYXE,
YTBEPXKICHHBIM OprasaMu MuH3apasa.

I18.7.5. Pa6oThl MO MPUTrOTOBICHHIO H MPHMEHEHHIO MATEPHAJOB
HEOOXOAUMO MPOBOAMTE B PE3HHOBBIX NMEPYATKAX M XallaTaX B COOTBETCTBHM C
I'OCT 12.4.103-83 [14] u aeHCTBYIOIIMMH CAHHTAPHEIMH HOPMaMH.

I18.7.6. Bce paboThl ¢ MarcpHasiaMH, NPEIHAZHAYCHHBIMHM AJIA CO3AAHUA
MEXONEPAaLHOHHBIX MOKPBHITHH, NMPOBOAAT B MOMEUICHHAX, 060pyAOBaH-
HBIX NPUTOYHO-BBITSDKHOHM BeHTHAuue# cornacio I'OCT 12.4.021-75 [25].

I18.7.7. K paboTe momyckarorcs JHua, nocTurmue 18 ner, mpoweamue
MEIMIMHCKHA OCMOTP H HHCTPY KTaXX IO TEXHHKE O€30MACHOCTH.

Tabnuya I18.3
3uavenns IIJK napoB n HX TOKCHKOJIOrHY€CKHE XapaKTePUCTHKH
HaumeHoBaHMe pacTBOpHTENS MK, mr/m® JlelicTBHe Ha OpraHK3M
Kewron 50 O61eTokcuyeckoe
Tonyon 50 OGIeTokcHuyeckoe
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ITPHJIOKEHHE 9

NUKBUOALMSA 3A0BNULIOBOYHLIX MONOCTEN
NPW PEMOHTE KPK NN-rngPoTYPBYH C UCNONBb3OBAHUEM
NONUMEPHbIX KOMMO3UTHLIX MATEPUANOB

TexHonorn4yeckan UHCTPYKUUA

Hacrodmas TeXHONOTHYECKas HHCTPYKUHA PACIPOCTPAHAETCA HA MPO-
LECC JIMKBHIALHMH 3200IHIOBOYHBIX MONOCTEH NMPH NMPOBEACHHH PEMOHTHBIX
pabor B KPK myreM HHLEKTHPOBAHHMA NOJHMEPHBIX KOMIO3HTHBIX (3HEPro-
NMOIIOIIANOIIHX) MAaTEPHANOB.

M9.1. O6wme nonoxeHun

I719.1.1. JIrxo6bie H3IMEHEHHS B TEXHOJIOTHYECKOM IPOLIECCE M3TOTOBICHHSA
JHEPTOMOITIOIAIOIETO CI0s, 0GYCIOBICHHBIE KOHKPETHBIMH JKCILTyara-
HHOHHBIMH YCIIOBHAMH, IIPH NMPOBEJCHHH PEMOHTHBIX PaboT C HCNONb30BAHHEM
3HepronorIomanmux MarepuanoB Ha 'OC nomkHb! GBITH COrIaCOBaHBI C
NPEANPHATHEM-Pa3paboTHHKOM KOMIIO3HTHBIX MaTePHAJIOB.

119.1.2. Ana xaxpoit ' IC TeXHOMOrH4ecKas HHCTPYKIHMA ABIACTC paMoy-
HOH M JOJDKHA KOPPEKTHPOBAThCA MPEANPHATHEM-PA3pabOTYMKOM HCXOAS H3
ycnoBuit H koHcTpykuun KPK.

I19.1.3. DHepronorIomAaomue MaTep1albl MPEACTAB/LIOT co60# oTBED-
JKAQIOIHECA MONHMEPHBIC KOMINO3ZHUHH Ha OCHOBE HH3KOMOJNEKYISAPHBIX
Kay4yKOB, HEOPTAHHYECKHX HANOJIHHTENCH H OTBEPKIAIOMEH CHCTEMEL.

I19.1.4. Marepuansl, MpHMEHACMbIC UI1 H3TOTOBJICHHSA 3HECPIOMNOIJO-
IIAKOIIErO C/IOA, AO/DKHBI YIOBICTBOPATh TPEOOBAHMAM HOPMATHBHO-TEXHH-
YECKOI JOKYMEHTAlHH, HMETb CEPTH(HKAT KA4ECTRA.

I19.1.5. TexHonoruyeckoe 060pyA0BaHHE, OCHACTKA H MPHOOPEI, NpHME-
HAEMbIEC NTPH M3TOTOBJICHHH BHOPOM3OJIHPYIOLIETO COsA, JOJDKHBI OBITH arrec-
TOBaHBI M JOMYIUECHBI K 3KCItyaTaunu B coorBercTBun ¢ FOCT 12.02.003-74

[11}.

M9.2. NogroTtoska kamepbl paboyero koneca AnNA co3faHUA
3Hepronornowaowero cnos

I19.2.1. MecTononoxkexne 3a00IMLOBOYHBIX TMOJIOCTEH, MOMIECKALIUX
HHBEKTHPOBAHMIO, 4 TAKXKE CYLIECTBYIOUIME THAPABIHYECKHE CBAZH MEXKIY
OTAEABHBIMH MOJIOCTAMH, ONPEAEICHHBIE N0 JaHHBIM 06caeaoBanua KPK u no
pe3ynasTaraM ruapaeiaMyeckux Mcnbitanuit KPK Boznoit, ormedaroTcs mMenoM
Ha MOBEPXHOCTH OOTHLOBKH, a Takke (PHKCUPYIOTCA B QOPMYIAPE COCTORHHA
3aKJIAAHBIX HacTelt ruapoarperara.
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M9.2.2. B npefenax OKOHTYPEHHON NyCTOTbl B 06/IML0BKE BbICBEpMBa-
IOTCA HarHeTtaTe/lbHble U ApPeHa)KHble OTBEPCTUA BHYTPEHHUM AnameTpoM
12 - 25 MM (MOTYT MCNOMb30BaTbCA ApPeHaXHble 0TBEPCTUSA, YCTPOEHHbIE MpU
NpoBeAeHNN rMapaBANYECKUX UCNbITaHW). Ha KaxAylo WHBLEKTUPYEMYIO
NnosioCcTb AO/MKHO 6bITb HEe MeHee [BYX AMaroHa/ibHO-PacnosioXeHHbIX 0TBepcC-
TWUIA: B HWKHER 1 B BepxHel yacTtax nonoctu (puc. M9.1). Ana obecnedvyeHus
BO3MOXHOCTWM nofjayn paboymx pacTBOPOB B MOMNOCTb, 06BbeANHEHUSA OTAeNb-
HbIX MOMOCTEA M repmeTM3aLMN APEeHaXHbIX OTBEPCTUA MCMONb3YHTCA
pe3bboBble LWITYyLepa U NPO6KU, NPUMEHABLUMECA NPU TMAPaBINYECKUX UC-
nbiTaHnAx KPK.

M9.2.3. Heo6x04MMbIM 3TanoM MOArOTOBKU BHYTPEHHEN MOBEPXHOCTU
3a06/1ML,0BOYHOM MOMOCTU K UHBEKTMPOBAHUIO ABNSETCHA OUUCTKA MOBEPXHOCTEN

CxaTblli BO3ayX

Puc. M9.1. HbeKTUPOBaHWE KOMMO3UTHBLIX MaTepranos 3a 06nLoBKy KPK:
1- o06nnyoBka; 2 - pe6pa XecTkocTu; 3 - 6eToH; 4 - 3a06/1MLLOBOYHAS NONOCTb;
5 - [peHaxHoe 0TBepcTue; 6 - LWITYLUep HarHeTaTeNIbHOTO OTBEPCTUSA; 7 - KPaH-3aABUXKKA;
8 - nuHnA nogaum coctasa; 9 - nHeBMoHarHetatenb; 10 ~ MHbeKUWOHHbIN cocTaB; Il - nogaoH
C oxnaxaatouei xxmnakocToto; 12 - nuHusa nogaum oxnaxpaawwei xxmakoctn; 13 - nuHus cavea
oxnaxgjatoueid xxugkoctu; 14 - pegyktop
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METAJUIA ¥ 6ETOHA B NOJIOCTAX 3206/ THLIOBOYHOIO MPOCTPAHCTBA (ITPOH3BOAUTCS
110 COOTBETCTBYIOMICH TEXHONOTHYCCKONH HHCTPYKIHH).

I19.2.4. B cny4ae, ecau nocjie NPOBEACHHA ONEPALHil OYHCTKH IPO-
H3BOIHIIOCh HAHECEHHE 3AIMHTHBIX MEXKOMEPALUOHHBIX MOKPHITHE (IPOH3BO-
JHUTCA MO COOTBETCTBYIOLIEH TEXHONIOTHYECKOH MHCTPYKUHH), NOBTOPHO BHI-
ABJIAECTCA THAPABIHYECKAA CBA3bL MEXIY MOJIOCTAMH (B MPOLECCE CYIIKH BO3-
JYyXOM) H BHOCATCSA YTOUHCHHA B CXEMY PACIOIOKEHHA MYCTOT.

I19.2.5. I'napasnu4ecKky CBA3AHHBIE MYCTOTHI OOBEAUHAIOT C MOMOILBIO
YCTaHOBKH NEPEXOTHBIX ILIAHIOB MITH 3aTTymeK 41 06ecneueHIs BO3MOKHOCTH
MOCJICAOBATENPHOIO 3ANOJHEHHA ITYCTOT HHBEKTHPYEMLIM PAacTBOPOM (pHC.
I19.2). B oraensHeIx cny4asx 60Jiee TEXHOJIOTHMHBIM SBJIAETCA MHBHEKTHPO-
BaHHE PACTBOPOB MO NapasUIENbHON CXEME COEAMHEHHA NYCTOT C HATHETATENb-
HO#M cucteMoii (cM. puc, I19.2). OKOHYATETLHOE PELIEHHE O CXEME COCAHMHCHHSA
THAPABIHYECKH CBA3AHHBIX ITyCTOT MPHHHMAETCA HA OCHOBAHHH (DaKTHUECKMX
JAHHBIX 00 HX reOMETPHYECKHX Pa3MEPAX H MECTONONOKEHUH (CM. puc. T19.3).

a)

Or 6aka

6)

Puc. I19.2. TTocncaoBatensHas (a) U napaniensHas (6) cxeMsl IPOBEACHH S
HHBEKTHPOBAaHHA 3a00THLOBOYHBIX YCTOT:
1 — VHBEKIHOHHBIC (HATHETATe/IbHbIE) OTBEPCTHA; 2 — TEXHOJOIHYECKHE (JpeHaKHblE)
OTRepcTHA; 3 — MeTa/LIH4eCKas OG/IHIlOBKA; =———pp —~ HATHETATe/LHbIH TpyGonporoa

68



Puc. M9.3. MicnonHuTenbHas cxema NpoBeAeHUs 3an0NHUTENbHOMN
LeMeHTaunm NycToT Yepe3 0TBEPCTMSA B 06/1MLOBKE:
1- meTannuyeckas 06nnuoBKa; 2 - pebpa XEecTKocTu; 3 - 30HbI NYCTOT;
4 - VMHbBEKUWOHHble (HarHeTaTeNbHble) OTBEPCTUS; 5 - ruapaBnmyeckas cBA3b (CO06LLEHMNA)
MeX Ay OTBEPCTMSAMMU U MONOCTAMM; 6 - nojaya pacTBopa OT HarHeTaTeNbHOro 6aka

M9.3. O6opyaoBaHMe U OCHACcTKa A1 npoBefeHnsa paboTt
no NukKBmMaaunm 3aob6/MLOBOYHbIX NOSIOCTEN B Kamepe pabouero
Kosieca C MCNO/b30BaHNEM MONIMMEPHbIX KOMMO3UTHbIX
MaTepuanoB

[nsa nposegeHns paboT Mo NMKBMUAaLMKN 3a06/MLOBOYHBLIX NosocTel B
Kamepe pabo4yero Koseca C UCMO/Ib30BAHUEM MOJIMMEPHbIX KOMMO3UTHbIX
MaTepuasnoB NpuUMeHseTcsa cnegyroliee (MM aHaI0rMyHoe) 06opyaoBaHue:

WwaaHr gna nojaym cxatoro Bo3gyxa OT KOoMrpeccopa K MHEBMO-
HarHetaTesno (cMm. puc. 1M19.1);

LNaHT 4718 NoAAaYN WHBEKLMOHHOIO coCTaBa C BHYTPEHHUM AnMaMeTpoM
20 - 25 MM, BbIMNOIHEHHbI U3 MaTepuasna, NPUrogHoOro Ans paboTbl C XUMUYECKU
aKTUBHbIMMW XUAKOCTAMW nog pabounm gasneHnem (4o 4 - 5 atm). Ans ogHo-
KPaTHOr0 MCMO/Mb30BaHNS MOXET MPUMEHATHLCA 06blUHbIA apMUPOBaHHbIN
PE3VHOBbI LUMIAHT;

pe3bboBble WTYyLEpa 419 MOACOEANHEHUSA LUMNAHIOB K HarHeTaTe/lbHbIM
LPeHaXXHbIM OTBEPCTUAM BHYTPEHHUM fuameTpoMm 15-25 mm;

pe3b60Bble MPOOGKM AN1S1 TepMeTM3aL MM APEHaXKHbIX 0TBEPCTUIA;
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3anBixku Jly25 (WapoBble MIM KOHYCHBIC KPaHBI) AN YCTAHOBKH Ha
HAarHeTareIbHOM MarHCTPaH, MPUTOHbIE I PAGOTHI C XHMHYECKH AKTHBHBIMH
KUIKOCTAMH,

MOAJIOH C YCTAHOBJICHHBIMH IUTYLEPAMH LA MONA4YM H CIHBA OXJIAXK-
Jaromei >xHakocTH (cM. puc. I19.1);

TEPMOMETP A1 KOHTPO/A TEMIIEPATYPhl HHBEKIMOHHOIO COCTABa;

BEPTHKAJIbHAA PAMOYHAs WIH JIONIACTHAA MEINAJIKA WIH HH3K00O0pOTHaA
3JEKTpOApeab C PAMOYHOH MELIANKOH IJIA CMCIIMBAHMA KOMIIOHCHTOB B
OTKpPBITOH Tape,

TTHEBMOHArHETETENb.

Jina npoeeaeHus paboT MO HHBEKTHPOBAHUIO KOMIIO3UTHBIX MAaTEPHAJIOB
MOCJIC COOTBETCTBYIOIICH MOACPHH3AIHHA MOTYT OBITh HCIIOI30BAHbI HMCIOLIHE-
ca Ha I'C kpackoHarHerarensHsle 6aku Tuna CO-125 (puc. [18.2). [Tpu monep-
HH3ALHH HEOOXOAHMO BBIMOJHUTD CIEAYIOIUHE ONICPALHH:

JEMOHTHPOBATh GUALTP /0 M pY4HOIH MPHBOX MELIAIKH 5,

3arTyIIHTh OTBEPCTHE CAMBHHKA 6 PYYHOIO MPHBOJA MELIAJIKH,

Ha peaykrope 4 (BXOOAIIEM B KOMIUIEKT MOCTABKH) BHIBEPHYTH LUTYLCD
14 nna nomayx BO3AYyXa K KPACKOPACMBUIHTEIIO M 3aTIyILUTh OTBEPCTHE,

NpoBEpHTh PaboTOCMOCOGHOCTL peayKropa 4, MAaHOMETpa M KJlanaHa
cbpoca naenenus /3;

MPOBEPHTH Ha TEPMETHYHOCTD 0aK, 3arTyLICHHBIC OTBEPCTHA H KPAHBI,

HM3rOTOBMTE IITYLUEPA (BHEIUHHH AHAMETP LUTYUEpa ONMpeaensAercsa Mo
BHYTPEHHEMY AHAMETPY LITAHTa, HCMOJIb3Y CMOTO AJIA YCTPOHCTBA IMHAM MOJA4YH
cocrasa — cM. puc.I19.1);

B OOKOBYIO CTCHKY 0aka (kak MOXKHO OJIHKE K AHY) BBAPHTb OOHH H3
M3rOTOB/ICHHBIX IUTYLEPOB.

119.4. MoaroTroBKka KOMNOHEHTOB

I19.4.1. Ha ocHoBaHMH 0OOC/NEq0OBaHHA 3a00MHUOBOYHEIX MONOCTEH
YCTAHABINBACTCA HEOOXOAMMOE KOJTHYECTBO IHCPTrONONIOWAIOLIEr0 MaTEPHAIA
V

M

Vi = LUV + V),

rae V- cymMapHslii 06beM 3300IMUOBOYHBIX TOJIOCTEH, MOANEKAUIHMX
3anoJNHeHMI0; V- — CyMMAapHblii 00BEM MOABOAMAIICTO MUIAHTAa H MEPTBOIO
o6beMa HarHerarenbHoro 6axa.

I19.4.2. OCHOBHbIE TEXHOIOrHYECKUE H IKCIUTYaTaLHOHHBIE XapaKTEPHC-
THKH 3HEPronoriomaoMX MaTepHaioB npeacTasieHs B Tabn. I19.1, I19.2.
Marepunansl 061aa10T JOCTATOYHOM TEMNEPATYPHO#t CTOHKOCTBIO NP POBE-

JIEHHH BOCCTAHOBHTEIILHOM HAIUIABKH KABUTALMOHHBIX Pa3pyLICHHUIA.
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LL

_ Tabnuya I19.1
OcHoOBHbBIE TEXHOJIOrH4ECKHE M JKCILTYATALIAOHHDBIE XAPAKTEPUCTHKH IHEPTONOTIOMAOMAX MATEPUAIOB

Jlorapugpmu-
Ba3KocTh Kusaecno- AZresHoH- | . Aunamuec- qecKmit I
Mapka no Xonmiepy cobHOCThL Has mpoy- HPOZHOC b KuH MOZLyIb JEKPEMEHT or-
P npu 20°C, npu 20°C, HOCTh K ap 3‘:’13’ yrlpyggggl 3aTyXaHuA H(;cni’
Ila-c MMH. ctanu, MIla HP“M]'I ’ KoneOaHHi riem
a npu 20°C
OIIM-1 He Gonee 25 | HeMenee 60 | HeMeHec 8 | Hemenee8 | 1500-1700 | 0,20-0,25 | 120-125
OIIM-1H He Gonee 40 He MeHee 60 He MeHee 8 | He menee 10{ 1900 - 2300 | 0,20-0,25 | 145-1,55
BIIM-2 He Gonee 40 He MeHee 60 He MEHee He Menee 151 950 - 1100 0,16-020 | 1,07-1,10
10
3IIM-2H He Gonee 60 He MeHee 60 HE MeHee He menee 18| 1200 — 1400 0,16-0,20 | 1,35-1,40
12
KJIC 174 (xomn. 3) He Bonee 1 He meHee 40 He MeHee He Menee 15| 2000 - 2500 0,25-0,30 1,14
12
KJC 174 He Gonmee 10 He MeHee 40 He MeHee He MeHee 18| 3000 -3500 0,20 -0.25 1,60
(xommn. 3) - 100 15
B.Y.
Omsepaurens
(xomn. 4) - 22 Bu.

Hementr - 110B.4.




Tabauya I19.2
3uavenns IIAK napoB H X TOKCHKOJIOTHYECKHE

XapaKTePUCTHKH
HauMmenoBanHe 3 HeiictBue
NPOAYKTOB TJIK, wmr/m Ha OpraHu3M
OnUXJIOPTHAPUH 1 Ob61eTokcHueckoe
AmadaTtuucckue 1 OO6meTokcHyeckoe
AMHHBI H paspaxaloiiee

I19.4.3. Tlepea HCMONB30BAHHEM KOMIIOHEHTHI YHEPTOMOIIOIAIOMIMX
MaTepHasoB H OTBEPAMTEIIH AOJDKHBI MMETh TeMrieparypy He Beime 150 °C. B
cimy4ae 6oJiee BBICOKHX TEMIIEPATYP NPOH3BOJHTCA OXJIAXKICHHE EMKOCTEIH C KOM-
MOHEHTAMH C MOMOINBIO MPOTO4YHOI Boasl. Hambonee mpeamoururenbHa
Temmeparypa ot 7 mo 100 °C.

I19.4.4. TTepen cMe1IeHMEM KOMIIOHEHTOB H B IPOLIECCE HATHETAHHA Har-
HETaTEIbHbIH 0aK 0XJIAXKAACTCA MPOTOYHOM BOZOM OO0 TeMmepaTyp, He mpe-
BEIIIAFOIIMX YKA3AHHEIC B I. 4.3,

I19.4.5. TIpu M3rOTOBJICHHM CMECEH IHEPrONOrIOMANOIHMX MAaTEPHAIOB
JIIM-1H u 3TIM-2H Ha 0CHOBE rOTOBBIX HCXOJHBIX KOMIO3UTHBIX MATEPHAJIOB
(3IIM-1 wnu 3IIM-2 cooTBeTcTBEHHO) B ycioBuax ['IC nepememmnBanue uc-
XOOHBIX MATEPUAJIOB C HHEPTHBIM HATIOJHHTENEM (MOPTIAHAUEMEHTOM)
NPOM3BOAUTCA B NMPOLCHTHBIX COOTHOLICHHAX TPH TEMNEPAType M MO TEXHO-
JTOTHAM, MAKCHMAJIbHO MPHOMIKCHHBIM K H3JOXKEHHBIM B TEeXHHYECKHX
YCJIOBHAX Ha 3Hepronormomaowue Marepuans (TY AU 473-97) [9].

I19.4.6. IIpu M3roTOBICHHU CMECEH IHEPrONOMIOLAIONIHMX MATCPHAJIOB
Ha ocHose KJIC-174 nepex cMEIIMBAHHEM KOMITOHEHTOB 3apaHee MPOU3BOUTCS
JO3HPOBAaHHE KOMMOHEHTOB JUI KaXKAOTO 3aMeCa B OTHEIBHBIX EMKOCTAX HC-
xons u3 peuentypsl komnayHaa KJ{C-174 cornacio TYAJIA 483-99 [10] c nmo-
6aBJICHHEM MOPTIAHALECMEHTA:

xoMmoHeHT 3 xomnayHaa KJAC-174 - 100 B.u.,

xommoHeHT 4 xomnayHga KJIC-174 - 22 By,

IEMEHT - 110 B.u.

Jlo3upoBaHuEe KOMIIOHEHTOB 3 U 4 OCYLUIECTBIACTCA 0OBEMHBIM METOAOM
C y4eTOM IUIOTHOCTH KOMIIOHEHTOB:

koMmoHeHT 3 — 1,10 r/n,

KoMnoHeHT 4 — 1,15 r/n.

I19.4.7. TlopTnaHaueMeHT cywmar npu temuneparype 120 — 150°C B
TeyeHHE 3-x yacoB. CylIKy NPOM3BOAAT Ha MPOTHBHIX, B CyIIHJIbHBIX MIKadax,
PABHOMEPHBIMH CJIOAMH TOJIIMHONH 25 — 50 MM.
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M9.5. OnucaKne TEXHONOrM4YECKOro NPouUecca U3roToBneHun
3HEPronornouarIero crnos

I19.5.1. CMemIMBAaHHE KOMIIOHEHTOB.

Marepuan roToBAT, CMELIHBAsA KOMIIOHEHTHI MPH TEMNEPATYPE HE BEILIE
10 - 15°C (cM. . 4).

KoMNOHEHTHI, BXOAAIINE B COCTAB MATEPHAJA, B3BEHIMBAKOT COINACHO
peuenType, YKa3aHHOH B MacnopTre Ha COOTBETCTBYIOIIMI Marepuas, ¢ Tod-
HocThi0 £5%. OTBEpAMTENL MOXKET AO3HPOBATHCA 0OBEMHO M3 pacyera maoT-
HoctH 1,15 r/cm’.

CMelHBaHHE KOMIIOHEHTOB MPOM3BOIAT B OTKPLITOH MOJHITHICHOBOM
Tape 06seMoM 15 — 20 mHTPOB (MMM HENOCPEACTBECHHO B HATHETATELHOM Daxe
B KOnMH4ecTBE He Donee 15 — 20 nuTpOB) B CNCAYIOMEM MOPAIKE. KOMIOHEHT
1 + kOMMOHeHT 2 (OTBEpPAUTEND) — (BpeMsa nepeMemuBanus 3 — 5 MHH) +
KOMMNOHEHT 3 (HaMOJIHUTENB), 3aTEM CMECh MEPEMECIIHBACTCA A0 MOJYyYEHHS O-
HOPOITHOH MACCHI.

JUis CMCIIHBAHHA KOMIOHEHTOB B OTKPHITOH TApE MCMIONBL3YETCA BEp-
THKANTbHAA PAMO4YHAA HJIM JIONACTHASA MCIUAJIKA WIH HU3KOOOOPOTHAA INIEKT-
poapens ¢ pAMOYHOH MEINANIKOM.

B npouecce HHbEKTHPOBAHHA H MOCJE NMPOBEACHUA HHBCKUHH MEPBOTO
3aMeca HeoOXOAHMO MOCTOAHHO OXMAKAATb HATHETATENbHBIH 6aK MPOTOUHO¥
BOJIOH.

I19.5.2. Co3aaHue 3HEProNOTAOIIAOLICTO CIOK.

Harueranue marepHana NPOM3BOAAT COIVIACHO TEXHOJIOTHYECKOi cxe-
Me (puc. I19.2) nmpH MakCHMaabHO JOMYCTHMOM AaBicHuHM 4 — 5 atm. Ilpu
HAJIMYHM HECKOJIBKMX OTBEPCTHH B mpemenax OgHOM MyCTOTHI COCTaB ClEIy-
€T HATHETaTh B OTBEPCTHE, THAPABINMYECKH CBA3AHHOC C MAKCHMAJIbHBIM YHC-
JIOM ApYrux orBepcTuii. HeGonbIue mMyCcTOTHI, HMEIOWINE 3HAYUTENBHYIO THI-
PABIMYECKYI0 CBA3b, MO)KHO HHBEKTHPOBATH COBMECTHO, NMApPAJIIENbHO COCIH-
HHB HX HarHETATeNbHbIC OTBEpCTHA (cM. puc. [19.3).

IIpu nosABIECHHH MAaTEepHAla B CTPABIHBAIOLIMX OTBEPCTHAX HIIHM MOCHE
0TKA3a B MOT/IOLICHHH MPEKPAILAIOT MOoAAYy MAaTepHalia H 3araymaroT OTBEpC-
THA pe3bboBbIMH npobkamu (puc. I11.2).

[Tpouecc HarHETaHHA KOMIIO3UTHOTO MATEPUAIA N0JDKEH OBITH 3aBEPIICH
HE NO3AHEE, YEM 32 NMONOBHHY BPEMEHH €ro >KH3HECNMOCOOHOCTH, OTCYHTHI-
BAEMOTO C MOMEHTA BBCICHHA OTBEPAUTENA (IIPH HAYANbHOH TEMIIEPATYPE KOM-
moHecHTOB: 150 °C —13a 20 mun.; 100 °C - 3a 30 mMun.).

IMocne 3aBepmeHUs CMEHBI MPOHU3BOAHTCA MEXAHHYECKAA OYHCTKA
HarHeTareabHOro 6aka M LIUIAHTa C HCMONb30BAHHEM ALECTOHA HIIH PaCTBOPHUTE-
11 646.
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M9.6. KonTponb TexHONOrM4ecKoro npouecca

I119.6.1. Bo Bpemsa (hopMOBaHMA SHEPTONOIOINAIOIIETO CJI0A IPOH3BOAAT
KOHTPOJIb MPOMEXYTKa BPEMEHH, OTCYHTHIBAEMOTO0 C MOMCHTA BBEICHHSI
OTBEPAMTENA B NMEPBYI0 MOPLHIO HHBEKLHOHHOTO COCTaBa A0 3aBEPIICHHSA
3aMOJIHEHHA TOJNIOCTH.

I19.6.2. JInd KOHTPOJA OTBEPHACHHA KAKIOTO 3aMECa M3rOTABIHBAIOT
006pa3subI-CBHAETENH, KOTOpbIE NMPEACTABIAOT coboit mpoby Marepuana Ton-
umHOM 1 — 3 MM, HaHECEHHOTO Ha TuIACTHHY. O6pa3en-CBHICTE b BbIACPKHBAKOT
B TEX K€ YCIOBHAX, YTO H H3TOTABIMBAEMYIO MPOAYKLIMIO.

I19.6.3. KoHTponsxbie 06pa3ipb! A4 ONPEACICHHA MEXAaHHYECKHX XapaK-
TEPHCTHK OTOMPAIOTCA MO OXHOMY M3 TPEX 3aMECOB, HO HE MEHEE 5 IUTYK.

I19.6.4. KauecTBO HHBEKTHPOBAHHA KOHTPONHPY€ETCA NpHGOpaMH Hepas-
PYINAOLIET0 KOHTPOIA MM MPOCTY KHBAHHEM.

N9.7. TpeboBaHna 6esonacHoCTH

I19.7.1. JHepronornomanmue KOMIO3HUMH NMPEACTABNAIOT coboi
rOPIOYHE HEB3PHIBOONIACHBIE MATEPHAJIBI.

I19.7.2. Bce pa6oThl, CBA3aHHBIE C MPUIOTOBICHHEM H HCIIOMB30BAHHEM
3HEPronorMOMAIOIHX MATEPHANIOB, CIEAYET MPOBOANTL B NMOMEUIECHHAX, 060-
PYAOBAHHBIX B COOTBETCTBMH C [PABHIAMH noxapHoit 6ezonacuoctu no 'OCT
12.1.004-91* [26].

I19.7.3. JlomkHbl 66ITH pa3pabOTaHbI H YTBEPXKACHB! Py KOBOACTBOM NpPEA-
NPHATHA HHCTPYKIHH MO TEXHHKE 6€30MaCHOCTH.

I19.7 4. HeorBepKkaeHHBII MaTepHan BhIACIAET B BO3AYX CBOOOIHEBIC KOM-
NOHEHTHI HCXOAHOTO ChIPbA (AMHXJIOPrHAPHH H anudaTuieckne amunsl). [Taps
SMUXJIOPTHAPHHA H aNH(PATHYECKUX AMHHOB OTHOCATCA KO BTOPOMY Kiac-
cy omacHoctu no I'OCT 12.1.005-88 [13]. 3nauenue I[1JIK mapoB B paboueii
3o0He B coorBercTBuH ¢ TOCT 12.1.005-88 H MX TOKCHKOJIOTHYECKHE XapaKTEPHC-
THKH NMPHBEACHBI B Ta6. 119.2.

I19.7.5. Anamu3 npo6 Ha comepkanmne DXI' 1 amudarHIECKUX aMHHOB
J0JDKEH MMPOBOAMTHCA 1O METOAHKAM ONpEIE/ICHHA BPEAHBIX BEMIECTB B BO3XYXE,
YTBEPXKICHHBIM OpraHaMu MHH3paBa.

I19.7.6. Pa6oTsI 10 IIPUIOTOBNIECHUIO K MPHMEHEHHIO MATEPHA A HEOOX0-
JMMO MPOBOAHTH B PE3MHOBBIX NEpYaTKaxX H xanarax B coorseTcTBuH ¢ FOCT
12.4.103-83 [14] u neHCTBYIOIMMH CAHHTAPHBIMH HOPMAMH.

I19.7.7. Bce paboThl C 3HEPrONOMIOWAIOMMMH MAaTEPHAIAMH TTPOBOIAT
NpPH BKDOYCHHON MPUTO4HO-BBITSDKHOM BeHTHLIMH cortacHo 'OCT 12.4.021-
75 [25].
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I19.7.8. PabGoyue, 3aHATBIE HHBEKTHPOBAHHEM JIHEPromorioMA0IIHX
Marepuanos B mojgocTu 3a obinuuoekoit KPK, momxusl 65T 00eCneUeHBI
HAJEeKHBIMH H MOOHJILHBIMM CPEACTBAMHU CBA3M (paguorencoHbI, paguo-
CTaHuuK), 00eCNECYHBAOIUMH KAaYECTBEHHYIO CBA3b MEXAY MECTOM pac-
MOOXEHHA MTHEBMOHATHETATE/IA M MECTOM npoBeneHus pabor B KPK.

I19.7.9. K pabore xomyckarwrcs auua gocrurmme 18 ner, mpomenmme
MEOHLHHCKUHA OCMOTP H HHCTPY KTaX IO TEXHUKE 6€30MaCHOCTH.
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