OEJNEPAJIBHASA CIYXBA 110 OKOJIOI'MYECKOMY,
TEXHOJIOI'MYECKOMY U ATOMHOMY HAJI30PY

IHPUKA3

MockBa

15 nexadps 2020 r. Ne 535

"0 yTBep:kaeHun (perepajibHbBIX HOPM U MPABUJI B 00J1aCTH
npomMsblllieHHOH Oe3onacHocTH "IlpaBuia ocymecTBiIeHHs
IKCILIYaTAIlMOHHOI0 KOHTPOJISI MeTAJJIa U MPOJJVICHUS] CPOKaA
CJIy2K0bI OCHOBHBIX 3JIEMEHTOB KOTJIOB H TPYOONPOBO/I0B TEIJIOBbIX

3JIeKTpOCTAaHU M

3apeructpupoBad Munroctom Poccun 31 nexabps 2020 r.

Peructpannonnsiii Ne 61985

B coorBerctBuu ¢ mnoamynkrom 5.2.2.16(1) Ilonoxenuss o dDenepanbHOU
ClIyxk0€ IO 3KOJOTMYECKOMY, TEXHOJIOTMYECKOMY W aTOMHOMY  HaJ30py,
YTBEpPKJIEHHOTO TmocTtaHoBieHuem IIpaButenbctBa Poccuiickoit  ®Depepanun
ot 30 urosns 2004 r. Ne 401 (CobGpanue 3akoHogaTenbcTBa Poccuiickoit deneparum,
2004, Ne 32, ct. 3348; 2020, Ne 27, cT. 4248), npuka3biBao:

1. VrBepaute mnpunaraempie denepanbHble HOPMBI W IpaBujia B 00JacTH
MPOMBIIIIEHHON Oe3onmacHocTH "[IpaBuia OCYIIECTBICHUS 3KCIUTyaTallMOHHOIO
KOHTpPOJISl METajula M IPOJUJICHUSI CPOKA CIIY’KObl OCHOBHBIX 3JIEMEHTOB KOTJIOB U

TpyOONPOBOIOB TEIIOBBIX AJEKTPOCTAHIIMMA".

2. Hactosimuii mpuka3 BctynaeT B cuiy ¢ 1 suBapsa 2021 r. u geilctByer 10

1 suBaps 2027 1.



PykoBonurens A.B.Anemmn

YTBEPX/IEHbBI
npukazom DenepanrbHON CITyKOBI
10 9KOJIOTHYECKOMY,
TEXHOJIOTHICCKOMY

¥ aTOMHOMY Ha30py
ot 15 nexabps 2020 r. No 535

OEJTEPAJIBHBIE HOPMBI U ITPABUJIA
B OBJIACTHU MMPOMBIIIJIEHHOM BE3OITACHOCTH
"IMTIPABUJIA OCYIIECTBJIEHUSA DKCIIJMIYATAIIMOHHOI'O
KOHTPOJISA METAJIJIA U NPOAJIEHUSA CPOKA CJYXbBbI
OCHOBHBIX 2JIEMEHTOB KOTJIOB U TPYBOITPOBOOB
TEIIJIOBBIX DJIEKTPOCTAHIIUHN"

I. OBIME IMOJIOKEHUSA

1. ®enepanbHble HOPMBI U PABUJIA B 00JIACTU MPOMBILIIEHHON 0€3011aCHOCTH
"[IpaBuna ocCyImIeCTBIEHUS SKCILTyaTallMOHHOIO KOHTPOJS MeTaljla M MPOAJICHUs
CpOKa CIyXObl OCHOBHBIX 3JIEMEHTOB KOTJIOB M TpyOONpPOBOJOB TEIMJIOBBIX
anextpoctanuui" (nmanee - ®HII) paspaboransl B coorBeTcTBUM ¢ DenepanbHbIM
3akoHOM 0T 21 mrosisg 1997 r. Ne 116-®3 "O nmpoMbIIUIEHHON 0€30MaCHOCTH OITACHBIX
npou3BOACTBEHHBIX  00BbekTOB" (CoOpanue 3akoHogaTenbcTBa  Poccuiickoit
Oeneparu, 1997, Ne 30, cr. 3588; 2018, Ne 31, cr. 4860) (nmanee - denepanbHbIi
3akoH Ne 116-®@3), Ilonoxxennem o DenepanbHORl ClayK0€ MO SKOJOTUYECKOMY,
TEXHOJIOTUYECKOMY M aTOMHOMY HaA30py, YTBEPKIEHHBIM IOCTAaHOBIIEHUEM
[IpaButenscrBa Poccuiickoit ®enepamuu ot 30 utonss 2004 r. Ne 401 (CobGpanue
3akoHomarenbcTBa Poccuiickont ®@eneparmu, 2004, Ne 32, cr. 3348; 2020, Neo 27,
ct. 4248).

2. OHII ycranaBnauBaioT TpeOOBaHUS, HalpaBieHHble Ha oOecreueHue
MPOMBIIIIEHHON ~ O€30MacHOCTH,  MPEayNnpexicHUe  aBapuil,  HUHIUICHTOB,
MPOU3BOJICTBEHHOI'O  TpaBMaTh3Ma  MNpPU  HCIHOJIB30BAaHMM  HA  OIACHBIX

MPOU3BOJICTBEHHBIX ~ 00BEKTaX TEIUIOBBIX 3jekTpocTtaHuuid (manee - TOC)



nepeunciaeHHoro B myHkte 3 @OHII obopynoBanus >HEPreTUYECKUX YCTAHOBOK,
paboTaromero 1moj u30bITOYHBIM aBiieHueM Ooiee 4,0 MIla.

3. ®HII nmpenna3HaueHbl [Js MPUMEHEHUS TMPHU MPOBEIACHUU TEXHUYECKOTO
OCBUJIETENBCTBOBAHUS,  TEXHMYECKOIO  JHATHOCTUPOBAHUS U DKCIEPTHU3bI

MTPOMBIIIJICHHON O€30MacCHOCTH Cleayomiero ooopyaoBanus TOC:

a) mapoBbBIX KOTJIOB, B TOM 4YHCJIC KOTJIOB-YTHIN3AaTOPOB IIapOra3oBbIX

YCTaHOBOK, a TAKYKE€ aBTOHOMHBIX ITapOINEPErpeEBATENEH U SKOHOMAN3EPOB;
0) TpyOOMPOBOOB Mapa W TOPSIICH BOJIBI.

4. Tpebosanus ®HII o0s3aTenbHBI IS MCIOJHEHUS BCEMH OPTaHU3AUSMU
HE3aBHUCHUMO OT UX OPraHU3allMOHHO-TIPABOBBIX  (HOPM, HWHAUBUAYaTbHBIMH
MpEeINPUHUMATEISIMA (manee - OpraHH3aIuun) 151 170:¢ paboTHUKaMHU,
OCYHIECTBIAKOIMMMHA Ha Tepputopun Poccuiickonn ®enepanvu W Ha HUHBIX
TEPPUTOPHUSIX, HaJL KOTOpbIMHU Pocculickas denepanys ocymecTBIsET OPUCIUKIUIO
B COOTBETCTBMM C 3aKoHomaTenbCcTBOM Poccuiickon ®Penepauuu M HOpPMamMu
MEXKIYHapOJHOIO0 TpaBa JKCIUTyaTaluuio ykKa3aHHbIX B nyHkTe 2 PHII onachbix
IPOU3BOACTBEHHBIX  OOBEKTOB  (Jlajee -  JKCIUTyaTUpyIollass  opraHu3alus),
TEXHUYECKOE OCBU/JIETEIBCTBOBAHHUE, TEXHUYECKOE JINarHOCTUPOBAHUE
obopynoBanusi, ykazanHHoro B myHkte 3 OHII, u npoBeaeHue >SKCHEPTU3BI

HpOMBIHIJIGHHOfI 0e30IMacCHOCTH.

5. be3onacHOCTh 3KcCIUTyaTaliuu OO0OPYIOBaHMS TEIUIOBBIX SJIEKTPOCTAHIIMMA
(manee - TOC), ykazannoro B nmyHkre 3 ®HII, obecnieunBaercst myrem coOI0ICHUS
OpraHu3alusIMU M UX paOOTHUKAMU TpeOOBaHUN MPOMBIIIIEHHONW O€30MacHOCTH,
yCTaHOBJIEHHBIX (enepanbubiMu 3akoHamu, DHII, denepanbHbIMEH HOpMaMH U
npaBuiaMu B oOjacTu mnpombliuieHHOW OezonacHoctu "[lpaBuna mnpoBeneHus
OKCHEPTU3Bl  MPOMBINUIEHHOW  0e30macHOCTH",  YTBEPKIACHHBIMH  MPHUKA30M
Poctexnanzopa ot 20 oktsi6pss 2020 r. Ne 420 (3apeructpupoBaHn MUHUCTEPCTBOM
tocturmu Poccuiickoit @eneparun 11 nekadps 2020 r., peructpanuonbiii Ne 61391)
(manee - @HITI DIIb), a Takxke YyKa3aHUSAMH TEXHUYECKOM JTOKyMEHTaluu

HU3roTOBUTCIIA.

6. ®HII pernameHTHpPYIOT IpOLENYPY, BKIIOYAs METONbI, MEPUOJAUYHOCTD U
00BeM 3KCIUTyaTallMOHHOTO KOHTpoJisi obopynoBanust TOC, yka3aHHOTO B MyHKTE 3
OHII, B mpeaenax Ha3HAYEHHOTO (PacueTHOI0) CpoKa CIIY»KObI (pecypca) U Mo ero
JOCTHKEHHUIO, & TAaK)KE YCTAHABIMBAIOT TPEOOBAHUS MO OIIEHKE COCTOSHUS MeTaslia
OCHOBHBIX 3JIEMEHTOB 3TOr0 00OpYJ0BaHUS HA OCHOBAaHUU PE3YJIbTATOB KOHTPOJIS U

MOPAJIOK MPOJJICHHS €ro dKCIUTyaTallii CBEpX cpoka ciykObl (pecypca). Ilepeuenp



KOHTPOJIUPYCMBIX 3JIEMCHTOB, MCTO/IHLI, 00BEMBI U CPOKH TIPOBCACHUSA KOHTPOJIA

npuBogsTes B rmasax VI u VII OHIL

7. DKCIUTyaTallMOHHBIA KOHTPOJIb MeTajuia 00O0pyIOBaHUS, BBITIONHSIETCS B
coorBercTBUM ¢ nonoxeHussmMu PHII B mmaHOBOM mopsiike COrjacHO periaMeHTy
(mporpamme) BO BPEMEHHOM HMHTEpPBAi€ CO JIHS BBOAA €r0 B 3KCIUTYaTalUIO0 U J0

OKOHYAHUs HA3HAUYEHHOTO (pacyeTHOr0) pecypca (Cpoka CIy>KOBbI).

8. Ilo mocTwkeHWr Ha3HAYEHHOTO CPOKa CIIYKObl WK pecypca (10 BpeMeHU
WM KOJIMYECTBY IHMKJIOB HAarpy>KeHHUs) 000pyJAOBaHUS, YKA3aHHOTO B TEXHHYECKOM
JIOKYMEHTAllMU, TMPOBOAUTCS €ro TEXHUYECKOE JUArHOCTUPOBAHUE, BKIIOYAs
HEpa3pyLIAKOIINHN, pa3pyILIAIONIMKA KOHTPOJIb B PAMKAX SKCIEPTU3bI MPOMBIIILIEHHON
06e30mMacHOCTU. JKCIepTU3a MPOMBIIIICHHONW O€30MacHOCTH W MPOJICHHE CpOKa
CITY’KObI 000pYOBaHUS BBITTOTHSAIOTCS OpTaHU3AIMCH, WMCIOIICH JUICH3UI0 Ha

POBEICHUE IKCIEPTU3BI MPOMBIIIIEHHOW 0€301aCHOCTH.

JUJis OTIAeNbHBIX AJEMEHTOB WJIM TPYII 3JIEMEHTOB B COCTaBE KOHKPETHOTO
TEXHUYECKOTO yCTPONCTBA MOTYT OBITh IOMIOJHUTEIHHO YCTAHOBIEHBI COOCTBEHHBIE
3HAYEHUsI HA3HAYCHHOTO pecypca (WM CpoKa CIY>KOBI), KOTOPbIE MOTYT OTINYATHCS
OT HA3HAYEHHOI'0 CpOKa CIy»OblI (pecypca) TeXHUYECKOro ycrpoiictBa. KoHTposb
TaKUX 3JIEMEHTOB, IOMUMO TEXHMYECKOI0 IMATHOCTUPOBAHUS B paMKaX 3KCIEPTU3BI
IPOMBIIIJIEHHOW 0e30macHOoCTH 000py0BaHUs, MPOBOJAUTCA COTJacHO MyHKTY 10
@HII ¢ yuyeToM yCTaHOBJIEHHBIX JUJIl HUX CPOKOB B COOTBETCTBHM C TPEOOBAHUSIMU
@OHII. Pe3ynpTaThl KOHTPOJIS 3JIEMEHTOB YUUTHIBAIOTCS IIPU IPOBEICHNUH 3KCIIEPTU3BI
IPOMBIIIJIEHHOW 0€30MaCHOCTH, B TOM UHUCJIE ITPU ONpEeTIeHUN 00beMa MOAJIEKAITNX

BBIITOJIHCEHHUIO pa60T.

9. DKCIUTyaTallMOHHBIM KOHTPOJb MPOBOAUTCS B ILENSAX OIEHKU COCTOSHUS
METalljla ¥ BO3MOXKHOCTH JaJbHEHIIEH »SKCIUTyaTalluM »3JIE€MEHTOB U JAeTaliel
o0opynoBanusi, ykazaHHoro B myHkre 3 ®HII, nna obecrneueHus ux HaASKHOU
AKCIUTyaTallud [0 JaThl MPOBEACHHUS OYEPEAHOTO0 KOHTPOJIS (TEXHHUYECKOIro
nuarHoctupoBanus (panee - TJI)) win 3KCnepTU3bl MPOMBIIUIEHHON 0€30MmacHOCTH

(manee - OI1b) ¢ Bemmonnenuem T/I.

DOneMeHThl  OOOpYIOBaHHMS CUUTAIOTCA MPUTOJHBIMHU K  JanbHeuIen
JKCIUTyaTallUH, €CJIM IO Pe3yjabTaTaM KOHTPOJIA MOATBEPKAAETCSA, YTO COCTOSHUE
OCHOBHOTO M HAIUIABJIICHHOTO MeTaia ynoieTBopser Tpedoanusim OHII u ne
BBIXOJUT 3a Ipeaeiabl MUHUMAJIbHBIX 3HAYEHUH, YCTAHOBJICHHBIX pacueTamMu Ha

MIPOYHOCTb.

10. Koutpons  Meramia  obopynoBanuss Ha TOC  ocymiecTBiseTcs

IKCIUTYaTUPYIONIEH OpraHu3alied HaxOoJsIIEHCS B €€ cocTaBe Jjaboparopueit



HEpa3pyLIAIoIETo, pa3pymaomero KOHTpos (MpU HAJUYUK) WK JTa00opaTOpUIMU
OPYyTUX OpraHu3zauui. st TEXHHUYECKOTO IHAarHOCTHUPOBAHMS, HEPA3PYIIAOIIETO
KOHTPOJISA, Pa3pyLIAOMIEr0 KOHTPOJISA TEXHUYECKHX YCTPOMCTB IPU NPOBEACHHUU
OKCIIEPTU3bl TMPOMBIIUICHHON O€30MaCHOCTH OJKCHEPTHOM OpraHu3alueil Takxke
MOXKET OBITh TPHUBJICYCHA COOTBETCTBYIOIIAS Ja0OpaTOpUs HKCILTYyaTHPYIOIICH

OpraHH3aIuy.

11. JTaGopaTopus Hepa3pyIIaromero KOHTPOIS MOXET BBITOJIHATH TOJBKO TE
BHJIBI KOHTPOJS Ha KOHKPETHBIX BHAAX (TUmax) oOOpyIOBaHUS, B OTHOIICHUU
KOTOPBIX OHa 00J1a/laeT KOMIIETECHIINCH, COOTBETCTBYIOIICH MTPOQHITIO BHITTOTHACMBIX
paboT u BHAYy OOOpYyAOBaHHSA, a TAKXKE pacrojiaraeT HEOOXOAMMBIM Jis ITOTO
KOJMYECTBOM PAa0OTHUKOB COOTBETCTBYIOIICH KBaM(PUKAIIMKM W KOMILUICKTOM

U3MEPHUTEIBHBIX, JUATHOCTUICCKUX TPUOOPOB U YCTPOMUCTB.

12. DxcrryaTalluOHHBIA KOHTPOJIb TIPOBOIUTCS BO BPEMS IIJIAHOBBIX OCTAHOBOB
obopynoBanus. Jlonyckaercs cMeleHne CPOKOB KOHTPOJISt 000PYI0BAHHUS MIIU TPYIII
AIIEMEHTOB 000pyAOBaHUS B OOJBLIYI0O CTOPOHY Ha 5% OT COOTBETCTBYIOILETO
Ha3HAYEHHOTO pecypca, yKa3aHHOTO B TEXHUYECKOHN JTOKYMEHTAIMH, a TAKXKE B TJIaBe
V OHII.

Pemenue o cmemnieHuu CPOKOB J3KCIITYAaTalMOHHOI'O KOHTPOJIA Ui T'PYIII
SJICMCHTOB O60py,Z[0BaHI/ISI, HC OTpa6OTaBHII/IX Ha3HAYCHHBIN pecypcC, Ui 3JICMCHTOB,
IJIs1 - KOTOPbBIX Ha3HAYCHHBIN pecypc HC  YCTAHABJIMBACTCS, JIIPUHUMACTCA

PYKOBOJUTENEM KCIUTyaTUPYIOLEH OpraHU3alllu.

Pemenne o0 cMeUeHMM CPOKOB KOHTPOJE B OOJBLIYI0 CTOPOHY MAJis
000py0BaHMs UM TPYNI 3IEMEHTOB 000pYyA0BaHUS, OTPA0OTABIINX HA3HAYEHHBIN
pecypc, HpPUHUMAETCS  PYKOBOAMUTENIEM  OpraHM3ald, JKCIUTyaTHPYIOIIEH
000pyZ0BaHNE HAa OCHOBAaHUU IMOJIOKUTEIBHOIO 3aKIOYEHUS CHEUAIN3UPOBAHHON
HAy4YHO-HMCCIIE0BATEIbCKOM OpraHu3alii, OCYIIECTBISIOIIEH AESITENIbHOCTh IO
MIPOBEJICHUIO HAYyUHBIX MCCIIEOBAaHUN U pa3padOTOK, pacrlojaramiiei yCaoBUsIMU U
KOMIIETEHIIMEN JUIsl BBINOJHEHHUS CHEHATIU3UPOBAHHBIX PabOT Mo 00eCleuyeHuIo
MPOMBIIIJIEHHON O0€30MacHOCTH TEIJIOBBIX JJEKTPUUYECKUX CTAHIMM, a TaKxke
JUIEH3Ue Ha OCYUIECTBICHHUE JIE€ATEIbHOCTU IO MPOBEACHUIO JKCIEPTHU3BI

MPOMBIILIEHHOM 0€30MacHOCTH.

13. TunoBass HOMEHKJIATypa U OOBEMBI OSKCILUTyaTallMOHHOTO KOHTPOJIS
npuseaeHsl B rnase VI OHIL. [Mopsanok opranuzanuu u nposeaeHus Tl (KOHTposst)
0o0OpyZOBaHMUsl WM TPYII 3JIEMEHTOB OOOpYIOBaHUS B CBS3U C JOCTHKEHHUEM
Ha3HAYEHHOr'0 pecypca WM 3a MpeenaMu Ha3HAYEHHOTO pecypca, IPUBECH B TJIaBE
VII ©HIL



14. Hopmbl KOHTpOJIL ¥ KPUTEPHUH KayecTBa MeTallla mpuBeneHsl B rnase VIII
OHII. O6opymoBaHue MOXKET OBITH TOMYIICHO K KCIUTyaTaIlH, €CJIU 110 pe3yJIbTaTam
KOHTPOJII COCTOSIHAE METasla U CBAPHBIX COEMHEHUN COOTBETCTBYET NPUBEICHHBIM
HIKE HOpMaM M KpUTEPUSIM KadecTBa. B ciiydae OTKIIOHEHMS pe3yJIbTaTOB KOHTPOJIS
METaJUla OT NPHUBEACHHBIX HOPM BO3MOYKHOCTb H YCIIOBUSl OKCIUTyaTallMu
o0OpyZ0BaHMs, B TOM YHCI€ MPOBEICHHUE IOTOJHUTEIHHOTO 00BbEMa KOHTPOJIS
MeTaia 0O0OCHOBBIBAIOTCS M YCTAHABIMBAIOTCSA CIELMAIIM3UPOBAHHON SKCIIEPTHON

OpTraHU3alUEN.

[Ipn omeHke (aKTHUECKOTO COCTOSHHUS OOOpYIOBaHUS, H3TOTOBICHHOTO B
COOTBETCTBHM C TPeOOBaHUSAMHU TEXHHUYECKOTO periameHTta TamokernHoro Coro3a
"O Ge3omacHOCTH 000pYyOBaHUS, pabOTAIOIIETO MO H30BITOUHBIM naBieHueM" (TP
TC 032/2013), npunastoro Pemenmem CoBera EBpa3suiickoii 3KOHOMHYECKOM
komuccuu ot 2wmronst 2013 1. Ne4l (odpummanbublii  caiit  EBpaswmiickoii
SKOHOMHYECKOM KOMHUCCHUH http://www.eurasiancommission.org, 2013),
SBJSIIOIIErocs: ob0si3aTenbHbIM JUId  Poccuiickoit ®denepaiiuu B COOTBETCTBUU C
JloroBopom 0 EBpa3uiickoM 9SKOHOMHYECKOM CO03€, paTU(UIUPOBAHHBIM
denepabHBIM 3aKOHOM OT 3 OKTS0pst 2014 1. Ne 279-D3 "O patudukanum JloroBopa
o EBpasuiickom sxoHomuueckoM coro3e" (CoOpanue 3akoHoaaTenbcTBa Poccuiickoit
Oepneparuu, 2014, Ne 40, cr.5310), Takke HJOJDKHBI YUYUTHIBATHCS KPUTEPUU
IpeJIeIbHBIX COCTOSIHUN 000pYy10BaHUs U €r0 JJIEMEHTOB, YKa3aHHbIE U3TOTOBUTENIEM

B PYKOBOJICTBE (MHCTPYKLIMHN) IO SKCILTyaTal|H.

15. Dkcrutyatupyromas ~ opraHu3anus  JIOJDKHa — OpraHu30BaTh  Y4eT
TEMIIEPATYPHOTO peKrMa pabOThl METAJLIa TEIIOAHEPTrEeTUIECKOr0 000y I0BaHUS U
CUCTEMATUYECKYI0 00pabOTKYy CYTOUHBIX TpaMKOB TEMIIEpaTyp Mapa 3a KaxIbIM
KOTJIOM U B napormnpoBojax. [1o Bcem maponpoBoaam ¢ temnepatypoit nmapa 450°C u
BBIILIE JOJOKHBI YUHUTHIBATHCA MPOJOJDKUTEIBHOCT M BEJIMYMHA MPEBBILICHUS
TEMIIEpaTypbl Ha KAKJbIM NATUTPAAyCHBIA UHTEPBAJ CBEPX HOMUHAJIBHOTO YPOBHS.
VYyer temmepaTypsl U IPOAOKUTENLHOCTH (B Yacax) dSKCILTyaTallu aporpoBOAOB
CIelyeT MPOBOJIUTH MO KaXKJIOMY CaMOCTOSATEIBHOMY Y4YacTKy (C COOCTBEHHBIM
pErucTpauOHHBIM HOMEPOM), a TaKxXe nepen BIIPBICKMBAIOIIMHU

MMapooxXIaIuTCIIsIMA KOTJIOB.

16. OTBETCTBEHHBIM 3a OpraHU3aLMI0 M BBINOJHEHUE HKCIUIYaTallMOHHOTO
KOHTPOJISl MeTailia B o0beMax U B cpokH, ykazanHubele B OHIIL, siBnsierca TexHuueckuit

PYKOBOJMTEIND IKCIUTYaTUPYIOLIEH OpraHU3aluu.

17. Bo3MOXXHOCT, ¥ CpPOK JaibHeWmied Oe30macHOM  dKCIUTyaTaluu

obopynoBanuss TOC mocne BbIpaOOTKM UM CBOETO Ha3HAYEHHOTO pecypca (cpoka



Cyk0bl)  YCTaHAaBIMBAIOTCSI HAa  OCHOBAHUU  PE3YJbTAaTOB  TEXHHUYECKOIO
nuarHoctupoBanust B ooveme DIIb, KoTopyo mMpoBOAUT PKCHEPTHAS] OpraHU3aIINS,
oOnamaromiasi JUIEH3WEW Ha OCYIIECTBICHHE MEATEIBHOCTH IO TPOBEICHUIO

AKCIIEPTU3bI MPOMBIIIICHHOW 0€30MacHOCTH.

B0o3MOXXHOCTH ~ TIpOJJICHUS W ycloBHS ~ O€30MacHOM  AKCIUTyaTalllH
000pyIOBaHMS CBEpX HA3HAYCHHOTO pecypca (Cpoka CIyKObl) (GOpMYTUPYIOTCS B
BbIBOJIaX 3akimtoueHus OIIb Ha OCHOBaHMHU OLIGHKH (PAKTHUYCCKOIO TEXHHYECKOIO
COCTOSIHHS OOOpYJOBaHHS M TPHHITONO PEHICHHUS O COOTBETCTBHM  HIIH

HECOOTBETCTBHH O0BEKTA IKCIIEPTU3BI TPEOOBAHUSIM MPOMBIIIIICHHOW 0€30MacHOCTH.

18. [Ipu oOHapykeHMH TO pe3yjbTaTaM OJKCIUTyaTallMOHHOTO KOHTPOJS B
OTZIETIFHBIX AJIEMEHTAX WJIH y3J1ax 000pyI0BaHMS HEAOMYCTUMBIX Ae(EKTOB MeTasia
(medexToB, MO cBoeMy XapakTepy u (unau) pasmepam, u (wim) ¢opme, u (Win)
MECTOMNOJIOKEHUIO HApyIIAIOMUX YCIOBUS O€30MacHOW AKCIUTyaTaluud Tpu
YCTAaHOBJIEHHBIX  PAcYeTHBIX WM  OKCIUTyaTallMOHHBIX  XapaKTEePUCTHKAX)
MOBPEXKJCHHBIC  JETATM W JJIEMEHTHl  JOJKHBI  OBITh  3aMEHEHBI  WJIU
OTPEMOHTHPOBaHbI. [Ipu 3TOM B MOpsAKe, YCTAaHOBJICHHOM pPacHOPSIUTEIbHBIMU
JOKYMEHTaMH JKCIUTYyaTUPYIOIIeH OpraHU3allid, TOJDKHBI OBITh TIPUHSTHI MEPHI 110
OTIpeNIeTICHUIO XapakTepa 1e(eKTOB U MPUYUH UX BO3HUKHOBEHH. [l 3THX 1eneit
0 PEIICHUIO0 TEXHUYECKOTO PYKOBOAMTENS HKCIUTYaTUPYIOIIEeH OpraHu3aui MOKET
ObITh  TpHUBJIEYEHA  HKCHEpTHAs  WIM  CIEHUAIM3UPOBAHHAs  HAy4YHO-

HCCIICHOBATCIIbCKAA OpraHn3anusl.

19. lonyckaeTrcs ~ WCMONB30BaHME  HMHCTPYKIMHA  (PYKOBOACTB)  TO
AKCILTYyaTallUOHHOMY KOHTPOJIIO MeTania 00opya0BaHUS KOHKPETHO
ANEKTPOCTAHIIUH, pa3paboTaHHbIX CHeIaIU3UPOBAHHOMN HAy4YHO-
UCCIIEI0BAaTENbCKOM OpraHn3alyeil Ha OCHOBE TUIIOBBIX IPOTPaMM, MPUBEJICHHBIX B
rmae VI OHII ¢ yuyeroM UHAMBUAyalIbHBIX OCOOCHHOCTEH 000PYIOBAHUS
koHKpeTHOM TOC, KOTOphlE MOTYT OTIMYATHCS B YACTU 00bEMa M MEPUOJUYHOCTU
KOHTPOJISl OT THUIIOBBIX NpPOrpamMMm (MHCTPYKIUH) U € LENbl0 UHGOPMHUPOBAHUS
HanpaBisitoTcss B Poctexnamzop. Ilepecmorp wWHCTpykiui (pyKOBOJCTB) IO
AKCIUIYaTalHOHHOMY KOHTPOJIFO METaula JOJDKEH IPOBOAUTHCA B MOPSAKE U C
MIEPUOJAUYHOCTBIO,  YCTAHOBJIEHHBIMU pPacCHoOpSIAUTENBHBIMU  JOKYMEHTAMU
AKCIUTYyaTUPYIOIIEH OpraHu3aliy, a TaKXKe B cllydyae U3MEHEHUs 00beMa UM BHUJIOB
KOHTPOJISl, B TOM YHUCJIE€ MPU BBISIBICHUH JE(PEKTOB, BBI3BIBAIOIINX HEOOXOIUMOCTD

TaKUX U3MEHEHUU.

20. TlopsiA0oK 3KCIUTyaTallMOHHOTO KOHTPOJIS W MPOJJICHHUS CPOKa CIIyKObl

(pecypca) 21€eMEHTOB OOOpPYIOBaHHWS, M3TOTOBJICHHBIX W3 HOBBIX OTEYECTBEHHBIX



CTaJlel WA CTAJEM WHOCTPAHHOTO NPOM3BOJCTBA, KOTOpble HE yka3zansl B DHII
(rmaBel V - IX), ompenensercss KCILUTyaTUPYIOIIEH OpraHu3aluel Ha OCHOBaHUU
3aKJIFOUYCHUS SKCIEPTHOM WJIHM CHEHUATIA3UPOBAHHON HAYyYHO-HCCIEI0BATEIbCKON
OpraHu3ailii, KOTOpO€ [JOJDKHO COAEPX aTh HWHIUBUAYAIbHYIO IPOTrpaMmy
IKCIUTYaTallHOHHOTO KOHTPOJIS YKa3aHHBIX JJICMEHTOB OOOPYJOBAaHUSA, W C IEIBIO

nH(dopMHUpOBaHUS HampasiseTcs B Poctexnanzop.

II. OCHOBHBIE TPEBOBAHUA 11O OPTAHU3AIIUU U
MHNPOBEJAEHUIO OKCIINIYATAIIMOHHOI'O KOHTPOJIA

21. Ilpumensempie Ha TOC w™MeTrogsl W OOBEMBI KOHTPOJS  JOJKHBI
rapaHTUPOBATh BBISBICHHUE HEJOMYCTUMBIX Ne()EKTOB M OTKIOHEHUWN B METalie U
CBAapHBIX COEJMHEHMSIX DBJIEMEHTOB 000pyaoBaHus (B MpeAesiax BO3MOXKHOCTEH
IPUMEHSIEMbIX METOJIOB) /I 0OECIIEUEHHUs MOCIEAYIONIeH O0e30MacHol U HaleKHOM

AKCIUTyaTaluu 000pya0BaHUS.

22. Anmapatypa, CpeicTBa KOHTPOJISI, CPEACTBA M3MEPEHUH, UCTIbITaTeIbHas
TEXHUKa (MAalllMHbI), KOHTPOJbHO-U3MEPUTENIbHBIH HHCTPYMEHT M HACTPOCUYHBIE
(cranmaptHble) oOOpa3lbl JOJDKHBI HMMETh TEXHMYECKHE Nacnopra (IOKyMEHT
U3rOTOBUTENS C TEXHUYECKMMM XapaKTEPUCTHUKaMH) M  TOJATBEPXKACHHUS O
IPOXOXKJIEHUU MOBEPKU, KaJTUOPOBKU MJIM ATTECTAllMM HA OCHOBAaHUU HOPMAaTUBHBIX
JIOKYMEHTOB, pa3pa0O0TaHHbBIX U IPUMEHSIEMBIX B COOTBETCTBHUHU C 3aKOHOATEIHCTBOM
Poccuiickoit  ®enepaniun O MNPOMBINUICHHOW O€30MAaCHOCTH, TEXHUYECKOM

PEryIMpOBaHUIO, CTAHJAPTU3ALUU U €IUHCTBE CPeACTB u3Mepenuil (naiee - HJI).

23. Matepuansl aisi 1epEeKTOCKONUU (TIOPOIIKH, CYCIIEH3HH, IMEHETPaHTHI,
paanorpaguuecKkre IIeHKH, XUMUYECKHE PEAKTUBBI) TOJKHBI UMETh CEPTUQPHUKATHI
kauecTBa. Kaxnmas mapTusi MaTepualioB [0JDKHA OBbITh IMOABEPTrHYTa BXOJHOMY

KOHTPOJIIO 1 CBOCBPCMCHHOMY KOHTPOJIIO B ITPOICCCC NCITIOJIb30BAHUA.

24. JlabopaTopuu Hepaspylialmero u (Wik) pa3pylIaomiero KOHTPOJIs
JOJKHBI ObITh OOecreyeHbl HOPMATHUBHO-TEXHUYECKOM TOKyMEHTalueld B MOJTHOM

o0BeMe corinacHo NpoQuii0 U HOMEHKIIAType paboT 1adopaTopuH.

25. PaboTHukH nabopaTopuil KOHTPOJIA JOHKHBI MPONTH TEOPETHUECKYIO U
MPAKTUYECKYI0 TOJIrOTOBKY U  aTTeCTallMl0 Ha MPEeaIMEeT MOJTBEPKIACHUS
KOMIIETEHIIMU BHUJAaM BBIMIOJIHAEMbIX padboOT (METOJOB KOHTPOJIA) M HOPMATUBHOU

AOKYMCHTAaIlUH, OHpGILGJ’IﬂIOH_Ieﬁ Oe30macHBIC MCTOJbI HIPOBCACHHUA KOHTPOJIA.



K pabGoTam Mo KOHTPOJIIO JOIMYCKAOTCS CIECIHAINCTHI-IC(PEKTOCKOIUCTHI |
WHXCHEPHO-TEXHUYSCKHE PAOOTHHUKH, MPOIICAIINE IOATOTOBKY (aTTeCTAIlio) M
UMEIOIIME JOKYMEHT, IOJTBEP)KIAIOIIMA 00JIaCTh KOMIICTECHIIUU I10 PE3yJbTaTaM
arrectanud. [Ipu mepepriBe B paboTe OoJiee MeCTH MECSIeB 0 KHA OBITh IPOBEICHA
BHeouepeaHass arrTecTanusa. Ilopsaok MPOBEJCHHsS TOATOTOBKH M aTTECTAIMH

onpeaACIIACTCA paCIOPAAUTCIIbHBIMU JOKYMCHTAMHN OpraHu3alvu.

26. Opranmuzanus padOT MO TMOATOTOBKE OOOpPYAOBaHMS K KOHTPOIIO U
00€CIeYeHUIO0 €ro TMPOBEACHHS OCYIIECTBISETCS TEXHUYECKUM PYKOBOAUTEIEM

AKCIUTYaTUPYIOIIEH OpraHu3aluH.

27.Tlepen mnpoBeAecHUEM KOHTPOJIS JJisi oOecreueHus: KayecTBa €ro
BBITIOJTHEHUST ISl PAacCMOTPEHHS JIOJDKHA OBITh TPEJACTaBICHA TEXHUYECKas U

AKCIUTyaTallMOHHAS IOKYMEHTAITMU Ha MO IC)KAIIUA KOHTPOJIIO 00BEKT, 8 UMCHHO:

UCTIOJTHUTEIHHBIC CXEMBI, CBApOUYHBbIC (PEMOHTHBIE) (OPMYISIPBI, YEPTEKH,

ACKM3bI;

CBCIACHHUA O IIOBPCIKIACHHUAX, OTKA3aX, aBapUiAX U IIPOBCACHHBIX 3aMCHaX

OJICMCHTOB B COCTAaBC KOHTPOJIMPYCMOT' O 06’I)GKT8,;
PE3YJIbTAThI HPECAMICCTBYOICTO KOHTPOJIA.

28. [Ipu  SKCIUlyaTallMOHHOM  KOHTpOJE  JOJDKHa ObITh  obecrieyeHa
0€30MacHOCTh €ro NPOBEJEHUSI B 3aBUCUMOCTH OT KOHKPETHOI'O MECTa U yCIIOBUM
BBIMIOJHEHUST pabOT (Ha BBICOTE, BHYTPU OOOPYJOBaHHUS WM €ro 3JIEMEHTa) U
OPUMEHSIEMBIX MPU ITOM METOJOB KOHTPOJIS METO/I0B, B 00BEME, YCTAHOBICHHOM
UHCTPYKLUMSMH M PaCHOPSIUTENbHBIMA JTOKYMEHTAMH OpraHu3aluu C Yy4eTOM
TpeboBanuit ®HII u pykoBOACTB (MHCTPYKIIMIT) 1O SKCIUTyaTalluk 000pYI0OBAHUS.

29. [Ipu pa3memnieHuun, XpaHEHUH, TPAHCIOPTUPOBAHMH U HCIIOJIB30BaHUU
Ne(EeKTOCKONMYECKUX M BCIIOMOTATEIbHBIX MaTEpHaJIOB, OTXOJ0OB IPOU3BOJICTBA
cienyer oOecreyuBaTh Mepbl 0€30MaCHOCTH, YKa3aHHbIE B JIOKYMEHTAIMU UX

[IPOU3BOAUTENA C YYETOM UX CBOMCTB U XapaKTEPUCTHUK.

30. Kontponp 3a MeTamiioM HENOCPEACTBEHHO Ha OOOpPYAOBAHMM JIOJKEH
BBITNIOJIHATHCSA OpUTraoN B COCTaBE HE MeHee ABYX uenoBek. [Ipu pabore B 3aMKHYTOM
obbeme (BHYTpu O0apabaHOB) cocTaB Opurajbl TOHKEH OBITh HE MEHEE TPEX YETIOBEK,
Py 3TOM JBOE WIECHOB OpHUrajbl JOJKHBI HAaXOJUTHCA CHApYyXU U CTPaxoBaTh
BBITMOJHSIONIET0 KOHTPosIb paboTHUKa. [Ipu pabore B TOmkax KOTJIOB JBOE YJICHOB

Opurazbl JOJKHBI HAXOJIUTHCS BHYTPHU TONKU U OJIUH CTPAXYIOLUIUN CHAPYXKH.

31. Hepa3pymatoniuii KOHTpOJb O0OpYAOBaHMS CJEAyeT MPOBOJIUTH IOCIE

MpeKpalieHuss ero paboTel, cOpoca HaBICHUSA, OXJAXKIACHUSA, JIPECHUPOBAHUA,



OTKJIFOUEHHUSI OT APYTroro (TEXHOJIOTHUECKH CBsI3aHHOTO) 000py10BaHus. BHyTpennue
YCTPOMCTBA, MPEMSATCTBYIOUINE MPOBEACHUIO KOHTPOJS, JODKHBI OBITH YIAJICHBI,
M30JISIIIUOHHOE TIOKPBITHE W OOMYpPOBKA, MPEMSITCTBYIOIINE KOHTPOJIIO COCTOSHUS
METaJUIA W CBAPHBIX COCAWHEHWW, YACTHUYHO WJIM ITOJHOCTBIO CHATBHI B MeECTax,

NOMJIC)KAIIUX KOHTPOJIIIO.

I11. HEPA3PYIIAIOIIU KOHTPO.JIb

32.Ilepen mpoBeacHHWEeM Hepaspymarmero koHtpons (manee - HK)
MOBEPXHOCTH JIEMEHTOB B 30HE KOHTPOJIS JIOJDKHA OBITH OUHMIIIEHA OT 3arps3HEHU,
MPENATCTBYIOUIUX MPOBEICHUIO KOHTPOJIS, U JOJDKHA OBITh 3a4MIIEHA J0 YUCTOTO
Metauia. [Ipu 3TOM TOJIIMHA CTEHKM KOHTPOJHUPYEMOIO 3JIEMEHTA HE JOJDKHA
YMEHBIIATHCS 3 MPEJIEIIbl I0MYCKAEMbIX OTKJIOHEHUH U HE JI0JKHBI 00pa30BbIBATHCS
HepomycTumbie coriacHo TpeboBanusm DOHIT u HJ[ medextsr (rimybokue pucku,
HapanuHbl, HaApbiBbl). llepea BBIMOJHEHHMEM MAarHUTHOTO KOHTPOJS TEIJIOBOM

HEPaBHOMEPHOCTH U (DEPPUTOMETPUU 3a4MCTKA METaJlJIa HE TIPOBOIUTCS.

33. OCHOBHBIMH MCETOAaMH, BUJAMH HCPAZPYHIAIOIICTO KOHTPOJIA METAJUIa U
CBAapPHBIX COCJIMHECHUM SIBJISIOTCS:

BU3YaJIbHO-U3MEPUTEIbHBIN;

yJIbTPa3BYKOBOW;

paanorpaguueckuii;

MarHUTOIIOPOIIKOBBI;

KalWUISIPHBIN WK KaK Pa3HOBUAHOCTh KaWIISIPHOTO - IIBETHOM;
BUXPETOKOBBIN;

U3MEpPEHUE TBEPIOCTH;

CTUJIOCKOIIMPOBAHMUE;

MAarHUTHBIA ~ KOHTPOJIb  TEIUIOBOW  HEPAaBHOMEPHOCTH H  MarHUTHas
beppuromeTpus;

MeTaorpadpuyecKuii KOHTPOJIb.

Jlpyrue MeToabl HEpa3pyLIatoIero KOHTPOJIS MPUMEHSIOTCS TPU YCIIOBUU UX

CTaHAApTU3allMKM U CepTU(UKAILMK CPEACTB KOHTPOJS B COOTBETCTBUU C

3akoHOAaTenbCTBOM Poccuiickon denepanuu.



BusyaibHbIil 1 HK3MEPHUTEIbLHbIN KOHTPOJIb

34. BuszyanbHblii U U3MEpUTEIbHBIM KOHTpOdb (manee - BUK) mpoBoasar ¢
1eabl0 OOHApYKEHHMS M ONpEeNeNieHUs pa3MepoB TMOBEPXHOCTHBIX e(EeKTOB,
00pa30BaBIIMXCS HA HAPYKHOW WM (M) BHYTPEHHEU (B 3aBUCUMOCTH OT OOBEKTa
KOHTPOJIS) IOBEPXHOCTSX 3JIEMEHTOB 000PYI0BaHUS U OTKIIOHEHUH T€OMETPHUECKHIX

mapaMETpoOB SJICMCHTOB 060py,Z[0BaHI/IH, B TOM 4YHCJIC:

TPEIIMH, B TOM 4YHCIE OOpa3ylomMXxcsi B MECTaX TIeOMETPUUYSCKOM,

TEMIIEPATYPHOM U CTPYKTYPHOU HEOJHOPOIHOCTH;

KOPPO3UOHHBIX, KOPPO3MOHHO-3PO3HUOHHBIX M KOPPO3UOHHO-YCTAIOCTHBIX

MOBPEXKICHUNA METAILIA;

OPO3HMOHHOI'0, SPO3MOHHO-KaBUTAIMOHHOT'O HM3HOCA HOBerHOCTef/'I DJIEMCHTOB

00opyI0BaHMS;

}Ie(beKTOB CBApKM B BHAC TpPCIOMUH, II0P, CBI/IHICI\/JI, moaApe30B, IIPOIKOTOB,
HC3aIlJIaBJICHHBIX KPAaTCPOB, LICHIYI‘/'I‘—IaTOCTI/I IMOBCPXHOCTHU, HCCOOTBCTCTBUSA PAa3MCPOB

IIIBOB TpC6OBaHI/IHM TEXHUUYCCKOMN JOKYMCHTAIUH,
BBIXOAIUX HA ITOBEPXHOCTDb paCCHOGHI/Iﬁ;

W3MEHEHUM IFCOMCTPUYICCKHUX Pa3MEPOB U (1)OpMI>I OCHOBHBIX 3JJICMCHTOB
O60py,Z[OBaHI/I}I 110 OTHOILICHUIO K INNEpBOHAYAIbHBIM (HpOCKTHBIM) nux

reOMETPUUECKUM pa3Mepam U popme.

35.Ilo pe3ynbpTaraMm BHU3YalbHO-U3MEPHUTEIHLHOTO KOHTPOJS MOXKET OBITh

yTOYHEHA (JI0NOJIHEHA) MpOoTrpaMMa Hepa3pyIIaOIEro KOHTPOIs O0BEKTA.

36. BusyanbHO-U3MEPUTENBHBI KOHTPOJIb  BBIMOJHAIOT 10 TPOBEACHUS
KOHTPOJISI MeTajlyla M CBAapHbIX COEAMHEHWM (HAIIaBOK) JPYTMMU METOJaMU
HEpa3pylLIaolero KOHTpos, ykKazaHHbIMM B niyHkTe 33 ®DHII, a Takxke mnocne

ycTpaHeHus 1e(eKTOB.

YcTpaHeHue BBISIBIECHHBIX A€(PEKTOB JTOJKHO BBIIIOJHATHCS B COOTBETCTBUU C
TpeOOBaHUAMHU TPOU3BOACTBEHHO-TEXHOJIOTUYECKOM TOKyMeHTauu. Ecinu nedexTsl,
BBISIBJICHHBIE IIPU  BU3YAJIbHO-U3MEPUTEIBHOM KOHTPOJIE, HE MPENATCTBYIOT
JNajbHENIIEMY IIPUMEHEHHUIO IPYTMX METOAOB HEpa3pyILIAOLIEr0 KOHTPOJA, JTH

nedeKTbl MOTYT ObITh YCTPAHEHBI IOCIIE 3aBEPILICHUS KOHTPOJIS APYTUMHU METOJaMHU.

37. BusyanbHbli U U3MEPUTENBHBIN KOHTPOJIb CIIEYET MPOBOAUTH C HAPYKHOU
U BHYTPEHHEU CTOPOH 3JieMeHTOB. B ciydae HemoctynHoctu st BUK onnol u3
IIOBEPXHOCTEMN AOIYCKAETCS IMPOBOJUTH KOHTPOJIb TOJBKO C OTHOM CTOPOHBI.



BusyanbHbIil KOHTPOJIb BHYTPEHHUX MMOBEPXHOCTEH 2JIEMEHTOB 000PYI0BaHNA,
HE JOCTYIHBIX JJIA MPSMOro 0030pa, MPOBOJAT Yepe3 CMOTPOBBIE JIFOUKH, MITyLIepa

WJIH UHBIM CIIOCOOOM A0CTyna ¢ MOMOIIBIO SHAOCKOIMNYCCKHUX CUCTCM.

[Ipu Beimonnenun BUK cBapHBIX coenMHEHNI KOHTPOIUpPYEMas 30Ha JT0JKHA
BKJIIOYATh B C€0s MOBEPXHOCTh METAJUIa IIBA, a TAKXKE IMPUMBIKAIOIIUE K HEMY

Y4aCTKM OCHOBHOT'O MCTaJlljla B o0e CTOPOHEI OT HIBA.

38. 3anaueit U3MEPUTEIIBHOTO KOHTpOJS  SABJISIETCSA OIIpelIEeIICHUE
F€OMETPUUECKUX MapaMeTpoB (Pa3MEPOB) BBISBICHHBIX MPU BU3YaJIbHOM KOHTPOJE
OTKJIOHEHUW W Ne(eKTOB (CMEIIeHUH, OTKIOHEHHH (GOpMBI U Pa3MEPOB KPOMOK,
nedekToB GOpMBI M Pa3MEPOB IIIBOB, TPEIINH, KOPPO3UOHHBIX 3B, PAKOBUH, APYTUX
MOBEPXHOCTHBIX HECIUIOMIHOCTEN). M3MepUTeNnbHBIII KOHTPOJIb MPOBOJUTCS IS
OIpEIEIICHHUS OBaJIbHOCTH HAJIMHIPUYECKUX 3JIEMEHTOB. OBaJIbHOCTH
UWJIMHIPUYECKAX DJIEMEHTOB OIPEACISIETCS MYyTEM HM3MEPEHUS MaKCUMAJIbHOIO
(Dmax) 1 MuauMainbHOTO (Dmin) HapyXHOTO (1151 TPYO, TMOOB) MJIM BHYTPEHHETO (1151
O0apabaHOB) JMAMETPOB B JBYX B3aWUMHO TEPICHIUKYJSIPHBIX HAIPABICHUIX

KOHTPOJIBHOTO ceueHus. BeanurHa 0BaabHOCTH (2) BEIYHUCISAETCS 1O popMyJie:

39. Ha maponpoBogax, paboTalmuX B YCJIOBUSAX IOJ3YYECTH, BBIMOITHSIIOT
U3MEpPEHHsST OCTaTouyHOM aedopmanuu moiydectd. OctrarouHyio aedopmaiuio
MOJI3yYECTH M3MEPSAIOT MUKPOMETPOM C TOYHOCTHIO IIKaibel He Xyxke 0,05 mm 1o
pernepaM, YCTaHOBJICHHBIM Ha MpsIMbIX TpyOax nimuHoi 500 MM u Oonee, a Takke Ha
THYTBIX OTBOJIaX, UMEIOIINX NPsIMbIE€ YYaCTKU JJIMHOW HE MeHee 500 MM.

Peneprl pacronararor mo AByM B3aMMHO IE€PIEHAUKYISPHBIM JUAaMETPaM B
CpellHEel YacTu KaxJ0u NpsMOi TpyObl, MPsIMOT0 ydacTKa KakJIoro THyTOro OTBOJA
Ha paccTOsSIHUU He MeHee 250 MM OT CBAapHOI'O COEIMHEHMS WIM Hadajla THyTOTO
y4yacTtka. Ilpy HEBO3MOXXHOCTM  yCTAaHOBKM pPENEPOB B  JBYX  B3aUMHO
NEPIICHAUKYJIAPHBIX HAIIPABJICHUSX JOIYCKAETCA YCTAHOBKA TOJBKO OJHOW Mapsl

pernepoB (B AMaMETpaIbHO MPOTUBOIIOIOKHBIX TOUKAX ).

[IpuBapka pernepoB K Tely KOHTpPOJHUpYyeMOW TpyObl (OTBOJA) JOJKHA
OCYUIECTBIISITHCSI TOJIBKO aprOHOAYTOBBIM CIIOCOOOM CBapkH. JJis mapornpoBoIOB U3
xpoMucthix crajged (10X9OMDb, X10CrMoVNDb9-1) mpuBapky pemnepoB clieayer
BBITIOJIHATH MPU U3TOTOBJICHUH TPYyOOIIpoBoaa. HauanbHUK 11eXa, SKCIUTyaTUPYIOILEro



TpyOONpOBOA, MODKEH YOEAWThCS B TPABWIBHOCTH YCTAHOBKH PENEPOB H

M300paXeHNUN ATUX MECT Ha UCIIOTHUTEILHON cxeme-(hopMyspe.

Penepbl Ha cxeme JOJDKHBI UMETh HYMEPAIIMIO, OCTAIONIYIOCS TOCTOSIHHON B
TEUYCHHE BCETO TIEPUO/Ia KCILTyaTalliy MaporpoBoia. MecTta pacroIoKeHHsI PeTepoB
JTO/DKHBI OBITHh OTMEUEHBI YKAa3aTeJSIMH, BBICTYHAOIIMMUA HaJ TMOBEPXHOCTHIO

U3O0JISIHUH.

N3mepenne octatoyHoil aedopManuyd  MON3YyYECTH TPOBOAUTCS  TMpHU

TeMIiepaType CTeHKU TpyOsI (0TBoa) He Bhime S0°C.

Octatounass nedopmarus MON3y4ecTH OT Hadajga JKCIUTyaTallk A0 1-TO

M3MepeHus onpeenseTcs no Gopmyre:

rje: - ocTaTo4yHas AedopMaius noi3ydect, %;

Di - nuameTp, U3MEpPEHHBIN 110 penepam Ipu 1-OM U3MEPEHUH B JIBYX B3aUMHO

MEPHUCHANKYJIIPHBIX HAIIPABJICHUAX, MM,

Ducx. - HCXOAHBIH nuaMeTp TpyObl, HW3MEpPEHHbI 1O penepam B

COOTBCTCTBYIOIICM HAIIPABJIICHUU B UCXOJHOM COCTOSSTHHUU, MM,

D:p - Hapy>XHBII AMaMeTp TpyObl, U3MEPEHHBIN BOJIU3U PENEPOB B KAXKIOM U3

ABYX B3aUMHO IICPIICHANKYJIAPHBIX HaHpaBJ’IeHI/Iﬁ B UICXOJHOM COCTOAHHH, MM.

B ¢popmyie ncnonp3yroTcs 3HaUCHUS U3MEPEHU M0 KaK10MY U3 JIBYX B3aUMHO

MNEPHICHANKYJIAPHBIX HaHpaBJ’IeHHﬁ. Haubonwmee IMOJIYYCHHOC 3HAYCHUC

IIPUHUMAETCS B KAYECTBE PACYETHOIO.
CBoHbIE pe3yNbTaThl U3MEPEHUH 3aHOCATCS B (hopMysip TpyOOIpoBoa.

40. BuzyanbHO-U3MEPUTENIbHBIN KOHTPOJIb IPOBOASAT HEBOOPYKEHHBIM TJ1a30M
Wik (M) ¢ NPUMEHEHHEM ONTHUYECKUX W MHOIO IMPUHLHUIA JEUCTBUS CPEICTB U
npuOOpoB, a TaKKe C MHCIOIb30BAHUEM HW3MEPUTEIbHBIX HHCTPYMEHTOB, MeED,

KanuOpoB, M1a0JOHOB U MPOYUX MOJOOHBIX CPEICTB.

YabTpa3ByKoBoOil KOHTPOJIb



41. YnbpTpa3ByKkoBOil KOHTPOJb (najnee - Y3K) nmpumeHsercst 1S BBIABICHUS
nedeKTOB B OCHOBHOM M HAaIJIaBICHHOM (B CBAPHBIX COSIMHEHUSX ) METANIIE, a TAKKE

TSl U3MEPEHMUSI TOJIIUHBI CTEHKH (TOMIIIMHOMETPHH ) JICTAJICH.

V3K ciykut 1151 o0OHapyKEHUsSI BHYTPEHHUX 1€(PEKTOB B OCHOBHOM METaJJIe U
MeTaJljie CBapHBIX COCTMHEHUH, B TOM YUCIIE 1e(DEeKTOB Ha BHYTPEHHEHW MOBEPXHOCTU

OJICMCHTOB.

42. Ilpu npoBeACHUH YIbTPa3BYKOBOU e(DEKTOCKOMHH OCHOBHBIX AJIEMEHTOB

U jieTajieil 000pya0BaHusl, KOHTPOJIIO MOJIEkKAaT:

OCHOBHOM MeTal THYTBIX, IOTAMIIOBAHHBIX W MTaAMIIOCBAPHBIX KOJICH

(oTBOIOB) TPYOOIPOBO/IOB;

Hapy»XHas M BHYTPEHHSS NOBEPXHOCTh KOPIYCOB IAPOOXJIAAUTEIIEH W

IMYCKOBBIX BIIPBICKOB, B TOM YHCJIC B MCCTAaX BPC3KH BIIPLICKHBAIOIIINX YCTPOﬁCTB;

HapyXHasi 1 BHYTPCHHAA IMOBCPXHOCTb KaMCP KOJIJICKTOPOB U TPY6 B MCCTax

BPEC3KU IITYLICPOB,

OCHOBHOM MeTaJll M pe3b0oBasi MOBEPXHOCTh JIeTalied Kpernexka (MIMWIbKH,

0oxTh1) TrameTpoM M42 u 6omee;

CTBIKOBBIC KOJIBLICBBLIC (Honepequle) CBAPHbLIC COCOAMHCHUSI Tp}IGOHpOBOI[OB,

KOJUIEKTOPOB U TPYO MOBEPXHOCTEN TEMII000MEHA;

IPOJOJIbHBIE CTHIKOBBIE CBapHbIE COEIMHEHHUS IITAMIIOCBAPHBIX KOJIEH
TpyOOIPOBOOB;

CTBIKOBBIC KOJIBIICBLIC M IMPOJOJBHBIC CBAPHBIC COCINHCHUA oOeuack u JIHHIIL

O0apabaHoOB;

KOJIBIOCBBIC YTJIOBBIC CBAPHBIC COCAMHCHHA C IIOJIHBIM IIPOIVIABJICHHUCM C

TOJIIIMHOM CTEHKH OT 4,5 MM;

HaIlUIaBKKW Ha Y4YaCTKaX PCEMOHTa CBAPHBIX COCI[I/IHCHI/Iﬁ niIin Ha OCHOBHOM

MCTaJJIC DJICMCHTOB.

43. YnbTpa3BykoBoi  TonmmuHOMeTpuu  (manee - Y3T) moaBeprarorcs

CJICAYIOmureC 3JICMCHTBI U ACTAJIN TCIINIOMCXAHUYICCKOTO O60pyI[OBaHI/IH:

y4acTKH TPyOOIPOBOIOB, KOJJIEKTOPOB U TPYO MOBEPXHOCTEN TEII000MeHa, a

TaK)Ke JPEHAKHBIX U COPOCHBIX TPYOOIIPOBOIOB;

naTpyOKd 3a apmarypoil (3aJABM)KKaMH, OTCEUYHBIMH U PEryJIUpYIOLIUMU

KJIallaHaMH) U IPOCCETUPYIOIUMHU YCTPOUCTBAMU;
THYTBIE, IITAMIIOBAaHHBIEC U IITAMIOCBAPHBIE OTBOJIBI TPYOOIIPOBOIOB;

OapabaHbl KOTJIOB.



[Iprn TONMMHOMETPUM ONpPEAENSAETCS COOTBETCTBUE TOJIIMHBI CTEHOK
AJIEMEHTOB HCIIOJIHUTENbHBIM (MAaCIOPTHBIM) pa3MepaM, BBISBISIOTCS Y4YacTKU

KOPPO3HOHHBIX U OPO3HMOHHBIX HOpa)KeHI/Iﬁ " OonpeCaciIsACTCs BEJIMYMHA YTOHCHUA.

44, 1lpy TOATOTOBKE OO0BEKTAa K YJITPA3BYKOBOMY KOHTPOJIO CIEAYET
00€eCIeYnTh €ro MaKCUMaJIbHO BO3MOXKHYIO KOHTPOJIEIOCTYITHOCTb.

45. Ins1 BBIMOJHEHUA  YJIbTPA3BYKOBOTO  KOHTPOJS  HCHOJB3YHOTCA

YIbBTPAa3BYKOBEIC I[e(i)eKTOCKOHBI " YJIBTPA3BYKOBBIC TOJIMIMHOMECPEIL.

B coctaB ymbTpa3ByKOBBIX MPHOOPOB BXOJHWT  ITbE303JICKTPHUUCCKUN
npeobpazoBatens (nanee - [19I1). g HacTpoliku mprOOpoB, MPOBEPKHA TEXHUICCKUX
nmapameTpoB AchekTockonoB u I1DI1, a Takke OCHOBHBIX MapaMeTPOB KOHTPOJIS
HCITOIB3YIOT HACTPOCYHBIC 00pPa3Ibl ¢ MCKYCCTBEHHBIMH OTPaXKaTEISIMH, Pa3MEphI
KOTOPBIX YCTAaHABIIMBAIOT B 3aBUCHMOCTH OT TOJIIMHBI CTCHKH KOHTPOJIUPYEMOTO

QJICMCHTA U HOPM OLICHKH Ka4dCCTBaA.

HaCTpoequIe O6paSHBI JOJIDKHBI OBITh U3TOTOBJICHEI TAKOH K€ TOHMHHOﬁ, qTo
141 KOHTpOHpreMLIﬁ O6’I)€KT, MaTCpual uX U3roTOBJICHUS NOJIKCH OBITH NACHTHUYCH 110

AKYCTUYCCKHUM CBOMCTBOM MaTCprually KOHTPOJIUPYECMOI'O 3JICMCHTA.

I[OHYCKaeTC}I AJIsT U3TOTOBJICHUS HACTPOCUYHBIX 06pa311013, IMPpUMCHACMBIX TIPpU
KOHTPOJIC 3JICMCHTOB U3 PIMl'IOpTHOfI CTaJIn, HCIIOJIb30BaThb Hp}IMOﬁ pOCCHﬁCKHﬁ
aHaJIor JaHHOM MapKu CTaJiu.

Hactpoeunsie o6pa3iibl u [1911 1omKHB UMETH ACTIOPT.

46. IIpu npoenenun Y3K n3mepsieMbIMH XapaKTEPUCTHKAMH HECIUIOIIHOCTH

SIBJISTFOTCSI:
KOOPAWHATHI,
SKBUBaJICHTHA TLIONIAIb;
YCIIOBHBIE Pa3MeEpBI;
YCIIOBHOE PACCTOSTHUE MEXKIY HECIUIOIIHOCTSIMU;
KOJINYECTBO HECIUIOIIHOCTEN HA ONPEACICHHON JIJINHE.

47. OueHKy KadyecTBa MeTallyla M CBapHBIX COeAWHEHMM 1o naHHbiM Y3K
CJIEyET MPOBOJIUTH B COOTBETCTBUU C HOPMATHUBHOM IOKyMEHTAIIMEN HA U3AEIUE WU

TEXHUYECKOU JTOKYMEHTALMEH HA KOHTPOJIb.
KauecTBo cBapHBIX COEIMHEHUH OLIEHUBAIOT MO JIBYXOaUIbHOU CUCTEME:
Oas 1 - HeyJOBJIETBOPUTEIBHOE KaU€CTBO;

Oam 2 - yJIOBJIETBOPUTEIbHOE KayecTBO (2a - OrpaHHMYEHHO TojaHbIE, 20 -
TOJIHBIC).



KauecTBO rOOB U KOJIEH II0 pe3yjabTaTaM KOHTPOJISI MX OCHOBHOI'O METallllia

OIICHUBACTCS ABYMS cocTostHUsIMH: "HeroaeH" (Opak) u "rojeH".

48. Ilpu m3MepeHuu TONMIMHBI CTEHKM HEOOXOIUMO OOECHEUYHUTh pa3Mephl
KOHKPETHOTO KOHTPOJIBHOTO yJacTKa (TUIOIMIAAKH ), TOCTATOYHBIC sl IPOBEACHUS HE
MeHee Tpex wu3MepeHuil. KOHTpoibHBIE YYacTKHM JMAOJDKHBI OBITh PaBHOMEPHO
pacmpeseneHbl M0 OOBEKTYy KOHTPOJIA, €ClAM KOHKpETHas 3ajada KOHTpOJs He

MpecieayeT UHbIX (CIeIUaIbHbIX) LEEH.

49. Tlpu oOHapyKeHUH PE3KUX CTYMEHYATHIX U3MEHEHUH MOoKa3aHui mpudopa
Py TPOBEICHUU YIBTPA3BYKOBOH TONIUHOMETPHH (BO3MOXKHO SIBIISTFOIITUXCSI
MPU3HAKOM PACCIOEHUS METajlla) y4aCTOK KOHTPOJIS pPACIIUPSAETCS IS ONpeiesIeHUs
xapaktepa u rpanui aedexta. [lpu JOCTYMHOCTH TPOBENEHUS KOHTPOISA C
MIPOTUBOIOJIOKHON CTOPOHBI DJIEMEHTA CJIETYET BBIMOTHUTH U3MEPEHUS HAa 00paTHOM
MOBEPXHOCTH B  AQHAJIOTMYHBIX y3/1aX KOOpAWMHATHOW ceTku. CKOIUIeHHE
HEMETANTUICCKUX BKITFOYCHUH, TOP U TOMY MOJOOHOTO B METaJlIe OyIET BHISBISATHCS

AHAJIOTUYHO PACCIOCHUIO.
MarauTonopomKoBbIii KOHTPOJIb (1e(PeKTOCKOMUA)

50. MarauTonopomkKoBbId KOHTPOIb (nedekTockonus) (manee - MITK (MII))
SIBJIICTCS Pa3HOBHUIHOCTBIO MArHUTHOTO BHJIa KOHTPOJIsI, OCHOBAaHHOTO Ha (DUKCAINH
U3MCHEGHUN MArHUTHBIX XapaKTEpPUCTHK MaTepuaia o] JeWCTBUEM BHEIIHEro

MAargmMTHOI'O I1OJIA.

MarauTHbIN KOHTPOJIb BBIABJICT IMOBCPXHOCTHBIC HCECIIJIOIIHOCTU THUIIA

TPCIINH, HAAPBIBOB, 3dKATOB, PAKOBHH, HECIJIaBJICHUH.

Merogom MIIK (MIIJI) ™MoryT OBITh BBISIBICHBI MOANOBEPXHOCTHbBIC

HECIUTOIIHOCTH Ha ri1yOuHe 10 3 - 4 MM.

51. MarHuTONOPOIIKOBBIA KOHTPOJIb MOXKET NPUMEHATHCS Ha Pa3IUYHBIX

AJIEeMEHTaxX  TerlocuiaoBoro  obopynoBanusi  TOC,  M3rOTOBIEHHBIX U3

EE.
(beppOMaFHI/ITHI)IX MaTCpHajIOB C OTHOCUTCIBHON MAalrHUTHOU ITPOHUITACMOCTBIO He

meHee 40.

52. OCHOBHBIM [apaMETPOM MAarHUTOMOPOIIKOBOIO KOHTPOJS  SIBISIETCSA
YyBCTBUTENIBHOCTh. J[JI1 KOHTpOJs TerocuiaoBoro obopynoBanus TOC mpuHST
YCJIOBHBIM YPOBEHBb UyBCTBUTEIBLHOCTH "B" ¢ IpeaeIbHBIMU pa3MepaMH BBISBIISEMBIX
HECIUIOLIHOCTEH: mupuHa coctasiger 10,0 MKM, MUHUMaNbHAS POTSHKEHHOCTSH - 0,5

MM.



53. OmpeneneHue pa3MepoB HECIUIONTHOCTH W OIICHKA €€ JIOMyCTUMOCTH
MPOM3BOMATCS IO  pe3ysibTaTaM  BU3YaJIbHO-U3MEPHUTEIBLHOTO  KOHTPOIS  C
IMPUMEHCHHEM ONTHYECKUX CpPEJICTB M H3MEPUTEIBHOTO HWHCTPYMEHTA, a IIpH

HEOOXOAMMOCTH - TIOCJI€ TPABJICHUS TOBEPXHOCTH.

KanunjisipHbiii KOHTPOJIb

94. KanwiuispHbId KOHTPOJIb SIBJIIETCSI METOJIOM KOHTPOJIS MPOHUKAIOUUMU
BCILIECTBAMHM, OCHOBAaHHBIM Ha CBOWCTBE CMAayMBAKOIIMX KUJIKOCTEW aKTUBHO

MIPOHUKATh B MEJIKUE OTKPBITHIE MOJOCTHU (KaUIISIPhl) HA MOBEPXHOCTH AETaeil.

55. HpI/I OCYIICCTBJICHNH KOHTPOJIA IMIPOHUKAIOIIMMMHK BEIICCTBAMM BBIABIATOTCS
MOBCPXHOCTHBLIC HECIJIOIIHOCTHU THIIA TPCIIMH, HAAPBIBOB, 3aKAaTOB, HCCHHaBHeHHﬁ,

MEKKPUCTAITIATHON KOPPO3UH.

KaHI/IJIJIHpHI)Iﬁ KOHTPOJIb IMPOBOAUTCA HA PA3JIMYHBIX ACTAJIAX TCIIIIOCUIIOBOI'O
O60py2]OBaHI/I$I TSC, M3rOTOBJIEHHBIX M3 JIFOOBIX KOHCTPYKIMOHHBIX MCTAJUIOB!

cTajeH 00X KJIaCCOB, CIIJIaBOB.

56. [Ipn MoAroToBKE KOHTPOJIMPYEMOH MOBEPXHOCTH IMYyTEM MEXaHUYECKOU
00paboTKK HEOOXOIUMO UCKIIIOUUTH BO3MOXKHOCTD "3aTUPKHU" YCThsl HECIUIOIIHOCTHU
U [IpY HEOOXOAMMOCTH MPOBOJUTH TpaBJIEHHWE ydyacTka KoHTpousid. IllepoxoBarocTs

MOBEPXHOCTHU JIOJKHA OBITh HE Xyke R; 20 MKM.

S7.Ilpm xamwuIApHOM  KOHTpoJ€e (I[BETHOM WM  JIFOMHUHECHEHTHOM)
TeriocuaoBoro obopyaoBanuss TOC B KauecTBE ONTUMAJIBHOTO MPHUHAT Kiacc
yyBcTBUTENBbHOCTH "[I", COOTBETCTBYIOWIMI MpPENEIbHON IIUPUHE BBIABISIEMON

HecriomHocTH oT 1,0 7o 10,0 MxMm.

58. Ompenenenne (GaKkTUYECKUX pPa3MEPOB HECIUIONITHOCTH M OIIEHKa ee
JOITYCTUMOCTH ITPOBOSTCS MO pe3yIbTaTaM BU3yaIbHO-U3MEPUTEIBLHOTO KOHTPOJIS C

MPUMCHCHUECM OIITUYCCKHUX CPCACTB U UBMCPUTCIIbHBIX NHCTPYMCHTOB.

BuxpeTokoBbIii KOHTPOJIb

59. BuxperokoBbiii koHTpoib (nanee - BTK) mpumensiercs Ha u3nenusix u
JeTalsIX, U3TOTOBJICHHBIX U3 MeTama ((peppOMarHUTHBIX U HEPEeppOMarHUTHBIX

CTaJIel, CIUIaBOB) C yIEIbHOM 3JeKTpuUecKoil mpoBoAuMOCThI0 0T 0,5 10 60 MCwm/M.



BuxpeTrokoBbIil KOHTPOJb BBISIBISICT MOBEPXHOCTHBIE HECIJIOIIHOCTH THIA
TPELIVH, HAJIPBIBOB, 3aKaTOB, PAKOBHWH, IMOp, HECIUIaBieHUU. [lpu omnpeneneHHbIX
YCJIOBHUSX MOTYT OBITh BBISIBJICHBI TTOATIOBEPXHOCTHBIE TPEIIWHBI HAa TIIyOHHE 10 3 WIIH

4 M.

60. UyBCTBUTENBHOCTH BUXPETOKOBOTO MeTozaa KOHTPOJISI HE
periaMeHTUpOoBaHa. BHXPETOKOBBIM KOHTPOJb TMO3BOJSET BBISBIATH TPEIIUHBI
(aecmumomHOCTH) TTyOuHOM OT 0,2 MM U ITHOM OT 3,0 MM Tipu packpsiTun 6omee 1,0

MKM.

61. BTK mnpoBoauTcsi B COOTBETCTBUHM C 3aBOJCKOH WHCTPYKIHUCH I10
sKcIUTyaTanuu npubopa. HampaBineHne ckaHMpoBaHHS OOBEKTa KOHTPOJISI JOJIKHO
OBITH OPUCHTHUPOBAHO TMEPICHANKYJSIPHO K MPEAIoIaracMoMy pPacIoIOKCHHUIO
HECIUTOITHOCTH. BepTukaiibHas oCh MpeoOpa3oBaTellss NMpH CKAaHHUPOBAHWH JOJDKHA

OBITH HarpasJICHA 110 HOPpMaAJIU K MMOBCPXHOCTU KOHTPOJIHUPYCMOTO 3JICMCHTA.

62. IlonTBepkICHUE HANMWYMS HECIUIOIIHOCTH M OIPEACICHUE €¢ Pa3MepoB
MIPOBOATCS TIO PE3YJIbTaTaM BU3YyaJIbHO-U3MEPHUTEILHOTO KOHTPOJIS C MPUMEHEHUEM

ONTUYCCKUX CPCACTB U UBMCPUTCIIbHBIX HHCTPYMCHTOB.

MarHuTHbBIA KOHTPOJIb TENJI0BOM HEPABHOMEPHOCTH MEPJIUTHBIX

cTajiedl 1 MATHUTHAsI GeppUTOMETPHUA ayCTCHUTHBIX CTaJel

63. MarHuTHBIM KOHTPOJbL TEIUIOBOW HepaBHOMepHOCTH (mainee - MKTH) u
MarHutHas ¢peppuromerpus (nanee - M®) npeaHazHaueHbl 1J1s1 BBISIBICHUS TEIJIOBOU
HEPAaBHOMEPHOCTH MOBEPXHOCTEW HArpeBa M3 NEPIUTHBIX (HU3KOJIETUPOBAHHBIX WIIN
YIIAEPOAUCTBIX) M ayCTEHUTHBIX CTajlel COOTBETCTBEHHO MapONEeperpeBaTeIbHOrO

TpaKTa KOTJIOB.

Pemiene o0 mnpuMeHeHWHM MArHUTHOTO MeroAa (Mpu HEOOXOAUMOCTH)
MPUHUMAET TEXHUYECKUM PYKOBOJUTENb IKCILTyaTUPYIOIIEH OpraHu3allid WIA €€

ob6ocob6erHoro noapasaenenus (TIC).

VYKa3aHHbIE METOJbI HE IPUMEHSIOTCA Ui KOHTPOJISI IOBEPXHOCTEW HArpesa,

M3TOTOBJICHHBIX U3 TUIABHUKOBBIX UM OPEOPEHHBIX (OIIMUITOBAHHBIX) TPYO.

64. MKTH 06a3upyetcs Ha 3¢ exTe TemMrnepaTypHOr0o MAarHUTHOTO TUCTEpe3nca

0e3 NPUMEHEHHs UCKYCCTBEHHOIO HaMarHW4uBaHus Tpyo.

M® ocHOBbIBaeTCsS Ha SIBICHUM OOOTAICHHS HAPY>KHOW MOBEPXHOCTH TPYO

AJIIEMEHTaMHU ¢ (peppOMarHUTHBIMHU CBOWCTBAMH.



Hannuue paGoueit cpeapl B TpyOax HE OKa3bIBACT BIUSHUS HA PE3yJIbTAThI

KOHTPOJIS.

Bo BpeMst MarHUTHOTO KOHTPOJIS DJIEKTPOAYTOBask CBapKa MOXET BECTUCH Ha

yJaJI€HUH OT 30HbI KOHTPOJIsI HE MeHee ueM Ha 10 m.

Maruautasiii KOHTpoJs (MKTH u M®) He mpoBoasT Ha TpyOax, 3arTylIEHHBIX
WM HOBBIX, MCOBITABIIMX I[IOCJAE MOHTaxa (WJIA PEMOHTa) MEHEe Tpex

TEMIEPATYPHBIX LIMKJIOB TUNA "MMyCK-OCTAaHOB'" KOTJIA.

65. MKTH cnenyer mnpoBOAWTH MarHUTOMETPOM C  (PeppO30HIOBHIM
npeoOpazoBaTeieM I U3MEPEHHUS HOPMAJIbHOM COCTAaBIISIONICH BEKTOpAa MarHUTHOM

HHAYKOUKW WIW HAIOPSXKCHHOCTH MAarHuTHOTO I10JIA (MaFHI/ITHHﬁ napamMeTp M)
B
I[I/IaHaSOH HU3MCPCHUA an/I6opa JOJIZKEH OBITh HE MEHEE: MAarHUTHOU WHIOYKIUH

2000 Mk T unu HanpsKEHUs MAarHUTHOTO TTOJISt 2000 A/m.

[Tpubopsl (MarHUTOMETp U (GEPPUTOMETP) AOKHBI UMETH OTHOCUTEIHHYIO

By
MMOTpCIHOCTL U3MCPCHUA HC ooJiee 5% U OCHAIAThCA ABTOHOMHBIM IIHTAHHUEM

HaIps>KEHUEM He Bbliiie 12 B.

66. MaruuTHBIN KOHTPOJIb CJICAYET NPOBOAUTH HA BCEX MOCTYIIHBIX pr6ax,
BKJIIO4as FI/I6I>I, KOHTpOHpreMOﬁ MMOBCPXHOCTU HArpeBa I10 BCEM JJIMHE M BBLICOTE
06orpeBaeM0171 30HBI. I[OHYCK&GTCH MMPOBOJANUTH KOHTPOJIb Ha OrPaHUYCHHBIX YUaCTKax
IMOBCPXHOCTHU HArpeBa IpU YCIIOBUHU HX PACIIOJIOKCHHA B 30HAX C MaKCHUMaJbHOM
IMOBPCKAACMOCTBIO, MaKCUMaJIbHOM TeMnepaTypoﬁ mapa wWiIH HauOOJIBIITNM

TCIIOBOCIIPUATUCM.

KOHTpOJIB MeToaoM M® MPpCAITIOYTHUTCIIbHO BBIIMMOJHATE B KOHIC IMOCJICOAHCTO

Xoaa pr6. I[J'II/IHa KOHTpOJ’IBHOI‘O yqaCTKa JJI HpOBe,Z[eHI/IH M(D JOJIPKHA COCTABJIATH
21100 M.

MKTH npoBoasSIT mIpo0JIbHBIM CKAHUPOBAHUEM OJTHOM U TOM ke 00pa3yroien

Bcex TpyoO.

[Ipu M® wusmepenus cieayeT BBINOJHATH B TPEX TOYKAX KOHTPOIUPYEMOIO
yuyacTka TpyObl ¢ mrarom )50 MM. B KadecTBe pesylbTHPYIOMIETrO MPUHAMACTCS

CpelHee 3HaueHUE U3MEPEHHOT0 conepkanus pepputHoi pazbl Cg,.

KoHuTponps mpoBoauTcss NMpeuMyIIeCTBEHHO BAOJIb (PPOHTOBOM 00pasyrolei;
yIroa MeXIy OCblo IpeoOpazoBaTens (peppuToMeTpa U KOHTPOJIbHOM oOpa3yromieil
JIOJDKEH COCTaBIATH F:90°,

67. Koutposnb u 006pabOTKy €ro pe3yibTaTOB OCYILIECTBISIOT CJEIYIOUIUM
o0Opazom:



a) B mporiecce MKTH mnst kax ol KOHTpoaupyemMoit (i-if) TpyObl U3MEPSIOT U
(UKCUPYIOT MaKCHMAalbHOE M3 M3MEPEHHBIX aOCOIIOTHBIX 3HAYEHUN MarHUTHOTO

napamerpa Mi.

PaccuuteiBator cpenHee MarmuTHOoe cocTossHME H KaXxaom H3  CTOPOH
MOBEpXHOCTH HarpeBa (B motokax "A" u "b") mo ¢popmyne:

uuuuuuuuuuuuuuuuu

r7ie N - KOJIMYECTBO KOHTPOIHMPYEMBIX TpyO B Kaxkmaout cropone ("A" u "B")

MMOBCPXHOCTHU HAI'peBa.

OHpe)]eJ'IHIOT Pa3HOCTb CPCAHUX MAT'HUTHBIX COCTOSTHUM IIOBCPXHOCTH HAIr'pcBa

B moTtokax "A" u "B":

PaccunteiBaroT TCIUIOBYIO HCPABHOMCPHOCTL IIOBCPXHOCTHU HArpcBa II0

W3BECTHOM 3aBUCUMOCTH MarHUTHOT'O nmapamMeTpa H ot TCMIICPATYPbI OKCITYaTalluM:

eeeeeeeeeeeeeee

0) momyuennsie MeTogoM M@ manHble 1o conepkanuro GepputHoit dassl (Cy)

Ha KOHTPOJIbHBIX YYAaCTKaAX YCPCAHAIOTCA JIA KaXX 10U CTOPOHBI ITOBCPXHOCTHU

Harpesa (1o ananoruu ¢ ¢popmysoi (3)) U 0 3TUM yCPETHEHHBIM pe3yibTaTaM (=

E]

)

3HaueHuto. C HUCHOJB30BAaHUEM 3aBUCUMOCTH cojaepxaHus ¢GeppuTHON (a3l oT

OTIPENIETISIIOT OTHOIIEHUE WX HauOONIbIIeTo ( ) K HauMmeHbleMy (

cpez[HefI TCMIICPATYpPbl MW BPCMCHH  OKCILUTyaTalluM  OMNPCACIIAIOT BCIMYHNHY

TEMIIEPATyPHON Pa3BEPTKU

B) TCIIOBAsA HCPABHOMCPHOCTL CUHUTACTCA H&XOI[SIH.IGIZCH Ha JOIIYCTHUMOM

YPOBHE, €CJIH




I/I3MepeHne TBEPAOCTH ME€TAJlJIa

68. B pamkax Hepa3pymaromero KOHTpOJIs H3MepeHne TBepAocTH (manee - TB)

MCTaJlJIa IPOBOAUTCA NMNEPEHOCHBIMU TBEPAOMEPAMU HCIMOCPCACTBCHHO HaA 00BEKTE.

B kawecTBe ammaparypbl [JIs  ONPENETEHUS TBEPIOCTU HUCIHOIb3YIOT
MEPEHOCHBIE MPUOOPHI MEXAHWYECKOTO, (U3HUECKOro U (PU3UKO-MEXaHHYECKOTO

JIEHCTBUA.

B
[Tpubop nomken obecrneuynBaTh MOTPEITHOCTH U3MEPEHUS He Oolee 5%.

[Ipn wucmonp3oBaHWM TMPUOOPOB MEXAHMYECKOTO THUMA (CTATHYECKOrOo U

JUHAMUYECKOTO JIEUCTBUSI) pa3Mep OTIeYaTKa U3MEPSIOT C MOMOIIBI0 MEPEHOCHOTO

B4
MHUKpOCKOMa (JIyIbl) C MOTPEIIHOCTbI0 U3MEPEHUS HE BbIIIE 0,02 MM.

69. KauecTBO MOATOTOBKM MOBEPXHOCTH METayia JJisi KOHTPOJIS TBEPAOCTHU
JIOJI’KHO COOTBETCTBOBATH TPEOOBAHUSM HHCTPYKIMU TIO JIKCIUIyaTallud Tpuoopa.
Crnenyer obOecrieynBaTh Ka4eCTBO MOBEPXHOCTH TIO IIEPOXOBATOCTH HE Xyke Ra 3,2.
[Tpu 3auncTKEe MOBEPXHOCTH HEOOXOIMMO UCKITIOYUTHh N3MEHEHHE CBOWCTB METalljIa B

IMMOBCPXHOCTHOM CJIOC BCIICACTBHUC HAI'PCBA UJINM HAKJICIIA.

70. [Ipy u3MepeHUM TBEPAOCTH C TIOMOIIBIO MPUOOpa CTATUYECKOTO
BIABJIMBAHUS TOJIILMHA CTEHKHU HUCIIBITYEMOI'O 3JIEMEHTA JOJKHA ObITh HE MEHee §-
KpaTHOM IIyOMHBI OTIIEYaTKa MPU MCIOJIb30BAHUU C(PEPUUYECKOrO MM KOHYCHOTO
UHACHTOpAa M  IOJYTOpPaKpaTHOW  BEJIMYMHBl JMAaroHald  OTHeYaTka IpHU
UCIOJIb30BAHUM YETBIpEXI'paHHOM mnupamuibl. llpm wucnonb3oBaHuu mnpudopa
JUHAMUYECKOTO BJABIMBAaHUS TOJIIMHA CTEHKU [JOJDKHA COCTAaBJISITh HE MEHEe

3HAUCHHA, YKA3aHHOT'O B IIACIIOPTEC HA KOHerTHLIfI HepeHOCHOfI TBEPAOMCD.

Kontponbs TBepmoctu cieayeT NpOBOAUTH NpPH TEMIEparype MeTaia, He
BbIxoasuen 3a npeaensl ot 0°C no +50°C.

Paccrosinue Mexay HeHTpaMH ABYX COCEIHUX OTIEYATKOB MPU UCTOIb30BaHUN
npruOOPOB MEXAHUYECKOIO JNEUCTBUS AOKHO ObITh He MeHee 4d, a paccTosHME OT
LEHTpa OTIevarKa 10 Kpas uzaenus - He mesee 2,5d, rae d - anamerp wim guaroHanib

OTIICYATKa.

I/ICHLITyeMaH ACTAJIb HC OO0JDKHA CMCIIATHCA IPHU HU3MCPCHHUU TBCPAOCTHU,

JI0JIKHA OTCYTCTBOBATh BUOpaLUs 00bEKTa KOHTPOJISL.

71. Ha xaxa0i KOHTPOJIbHOM IUJIOIIAJKE JIOJDKHO OBITh IPOBEJCHO HE MEHEee
TpeX u3MepeHu. BenuunHa TBEPAOCTH ISl KaXJIOW KOHTPOJIBHOW IUIOLIAJAKHU

oTpeieNsieTcs Kak cpeiHeapruMeTnueckoe 3HaueHue pe3yabTaTOB TPEX U3MEPEHUH.



MeTtajnorpagpuyeckuii KOHTPOJIb (MccJieI0BaHUE)

72. Metannorpadudeckoe uccienoBanue (maizee - MU) Meramna B pamkax

HEepa3pyLIaoIEro KOHTPOJIS BRIMOIHAETCS CISAYIOIMUMA METOTaMH:

MPUTOTOBIICHHEM MeTaorpadguuecknx 1UIM(OB HEMOCPEICTBEHHO Ha
MOBEPXHOCTH KOHTPOJUPYEMBIX JJIIEMEHTOB OOOpPYAOBAaHMS C TOCIEAYIOIIUM
MpoCMOTpOM, (oTorpadupoBaHrEeM U aHATU30M MHUKPOCTPYKTYPBHI C TIOMOIIBIO

MEPEHOCHBIX MOOMIIBHBIX METAIOrPaPUIeCKUX MUKPOCKOTIOB;

CHATHEM pEIUIMK (OTTUCKOB) C MOATOTOBJIECHHBIX HA MOBEPXHOCTU JeTalel
MeTaorpadguyeckux NUIM(OB U MOCIEAYIONIUM aHAIU30M MHKPOCTPYKTYPHI Ha
perinKax B MeTajuiorpaguueckoit 1aboparopuu;

0TOOpPOM JIOKAJIbHBIX BBIOOPOK MeTamia (CKOJOB, CIWJIOB, CpPE30B), HE
HApYyIIAIOUIMX LEJIOCTHOCTh U PabOTOCMOCOOHOCTh 3JIEMEHTa, C IOCIEIYIOIUM
NPUTOTOBJICHWEM MUIH(a U aHAJTU30M MUKPOCTPYKTYPHI B MeTauiorpaduueckoi

nabopaTopum.

73. Meramnorpadgudeckiuii KOHTPOJb MPOBOIAT HAa Yy4yacTKax (B 30HAaX)
AIIEMEHTOB 000pyAoBaHUsA, HaubOosee OOBEKTUBHO OTPAKAIOMIUX BO3/EHUCTBUE
YCIIOBHIA SKCITyaTalliy Ha COCTOSIHUE MUKPOCTPYKTYPHI JI€TalIl, B TOM YHUCIIE B 30HAX

IMOBBINICHHBIX TCMIICPATYP U KOHLCHTPAIUN HaHpH}KeHHﬁ.

HpOHGCC ITPUT'OTOBJICHUS I]IJ'II/I(I)a JJIsL MeTannorpa(quecmro dHaJln3a Ha
Y4aCTKC  IMOBCPXHOCTHU 00BeKTa KOHTPOJII  BKJIKOYACT  HCCKOJIBKO cTaJum
MECXaHHYCCKOI'O IIIJ'II/I(l)OBaHI/ISI " TIOJIMPOBAHMA, a TAKIKC YCPCAOBAHUC OAHOKPATHOT'O
WJIN MHOT'OKPATHOI'O XUMHWYCCKOI'O TPABJICHUA U ITIOJIUPOBAHUSI. HOBerHOCTB mnmba

NOJIKHA OBITh 3€pKaJIbHOM.

74.1lpu ot0Oope JOKaIbHBIX NPOO HEOOXOAUMO MpPEANPUHUMATH MEPHI,

MpCaOXPAaHATOMNC UX OT YPC3MCPHOI'O HAI'PEBA N HAKJICIIA.

OT6op JOKaIbHBIX TPOO HE JOJKEH CHUXATh 3alacoB MPOYHOCTH

KOHTPOJUPYCMOTO 2JICMCHTA HUKC HOPMATHUBHBIX 3HAYCHUM.

J1J1 37IeMEHTOB € TOJMIIMHON CTeHKH 10 30 MM MakcHMallbHasl TITyOHHA BEIEMKU
B MecTe 0TOOpa He JI0JKHA MpeBbIIIaTh 2,5 MM, HO He JoJikHa ObITh Oosiee 20% ot
TOJILIMHBI CTEHKHU 3JIEMEHTa Ha ydacTke orOopa. [Ipu ToniuHe CTEHKH 3JIEMEHTOB
6onee 30 MM gomycKaeTcs IiyOMHA BBIEMKU OT ITPOBEIEHHOTO 0TOOpa 10 5 MM, HO HE
6onee 10% OT TONILMHBI CTEHKH 3JIeMEHTa. BblemMka 1okKHA MMETh IUIaBHbBIC

CKpPYIJICHHBIE Kpasl.



He nomyckaercs oToupath mpoObl U3 THYTOM YaCTH THYTHIX, IITAMIIOBAHHBIX U
MITAMIIOCBAPHBIX OTBOJOB. B 000CHOBAaHHBIX CIIydasiX MOMYCKAaeTCsl OTKIOHEHHUE OT
JaHHOTO TPeOOBAaHUS MPH YCIOBUU OTOOPA MPEIM3UOHHBIM CIIOCOOOM MUKPOIPOOBI
TONIMHUHONW HE Ooyee 1,5 MM W BBITIOJIHEHWH TPEOOBAHWN TIO MPEIOTBPAIICHUIO

Harpe€Ba M HAKJICIIa MCTaJljia.

75. IIpu MeTannorpaguuecKoM UCCIeTOBaHUH COCTOSHUS METalllla 3JIEMEHTOB,
paboTaroNIMX B yCIOBUAX MOI3YUYECTH, aHATH3 MUKPOTIOBPEKACHHOCTH (1anee - Mkrr)

NEPIUTHBIX U MAPTCHCUTHBIX craney aBiaseTcs 00s13aTeIbHBIM.

76. Ilpocmotp, anamu3z ©  ¢ororpadupoBaHre MHUKPOCTPYKTYpPHI U
MHUKPOTIOBPEKICHHOCTH CTaJel IEPIUTHOTO Kacca TpeOyeTcs BRIMOMHATH mpu 100-
kpatHoM u 500-kpaTHOM yBenWYeHHsX. JIJIS OIEHKH MHUKPOMOBPEKICHHOCTH
KAPOMPOYHBIX XPOMHUCTBIX CTale (QeppUTO-MAPTEHCUTHOTO (MAPTEHCUTHOTO)

KJacca cienyet ucnonb3oBaTh 1000-kpaTHOE YBETHYCHHE.

Onpeneﬂenne 3JIEMEHTHOI'0 COCTaBa MeTaJjia

7. ]lns ompeneneHuss XUMHUYECKOTO COCTaBa MeETalyla IMpU MPOBEACHUU
HEpa3pyLIAlOIEro KOHTPOJISL HCIOJIb3YIOTCS MEPEHOCHBIE MOOMIIBHBIE TNPUOOPHI

OIITUKO-OMHUCCHOHHOI'O NJIN peHTI“eHO(I)HyopeCHeHTHOFO IMpHUHIOUIIA ,HeﬁCTBI/I}I.

HCpGHOCHa}I arIaparypa nNpuMCHACTCA JIsI KOHTPOJISI 3JICMCHTHOI'O COCTaBa

MCTaJllIa HCIOCPCACTBCHHO HA 00BEKTE KOHTPOJIA.

Jliga onpeneneHus XMMHUECKOTO0 COCTaBa METajula JOJIKHBI UCIIOJIb30BaThCS
npuOOpbI, HE OCTABIAIOIINE CIEAOB (IIPUKOIOB) Ha MOBEpPXHOCTH. IIpu KoHTpose
AJIEMEHTHOTO  COCTaBa MeTajlyla  ONTHUKO-DMUCCHOHHBIM ~ METOJOM  CIEIYET
pacnojiaraTb TOYKY (30HY) KOHTaKTa C IIOBEPXHOCTBIO JE€Talu 3a Mpeaeiamu

pOoOIEMHBIX 30H (BEepLUIMHAMU KOHIIEHTPATOPOB HAIIPSKEHUN).

78. Jlns MPOBECHUS a”Haius3a ONTHKO->MHUCCHOHHBIM u
peHTreHO(MIYyOPECIIEHTHBIM ~ METOJaMH  TpeOyeTcsi TMOATOTOBKA TOBEPXHOCTHU

KOHTpOJ’IBHOﬁ 30HBI DJICMCHTA UJIN ACTAJIH.

KOHTpOHL OJICMCHTHOT'O COCTaBa MCTalJila OIITHUKO-OMHUCCHOHHBIM MCTOAOM
AaCT BO3MOKHOCTB OIIPCACIICHUA ITOJTHOT'O Ha60pa JICTUPYIOHIUX 3JICMCHTOB B CIIJIABC,

BKJItOYas "ciie1oBble" KOJIMYECTBA NPUMECEH.

OHpGI[eJ'IeHI/IG XUMHUYCCKOIro COoCTaBa OJJICMCHTOB H3 XPOMHMCTBIX cTajeu

MCTOJOM OIITUKO-OMHUCCHOHHOT'O CIICKTPAJIbHOI'0 aHaJin3a CJICAYCT BLIIMOJHATL B



CTallMOHAPHBIX YCJIOBHUSAX Ha BBIPE3aHHBIX MpoOax (B pamMKax pas3pyIIaromero

KOHTPOJIS).

79. PenTreHo(1yopeclieHTHbIE aHAIU3aTOPbl HE MOTYT MPUMEHSThCA A
OMpENEeNICHUs] COJEPKAHUs B METaJUle JIETKUX JJIEMEHTOB, TaKUX KaK YriIepoa H
KpPEMHHIA, a Takke cepbl U pocdopa. [[st ananmza XuMHUUECKOTO COCTaBa Ha MPEAMET
OMpeNIeNICHNs YKa3aHHBIX 3JIEMEHTOB, a TaK)Ke JJIsl YTOUHEHHUS! UX KOJMYECTBEHHOTO

COACPIKaHus B KOHTpOJ’ILHOfI AC€TaIn, CICAYET HNPUMCHATH OITHKO-OMHCCHOHHYIO

anmaparypy.

IV. PASPYHIAIOIU KOHTPOJIb METAJLJIA

TpeOoBaHus K NPpoOBeIEHUIO BbIPE30K MeTaJlj1a (0TOOpPY nMpod) u

HU3rOTOBJICHHIO 00pa310B

80.B ciy4dac HeO6XOlII/IMOCTPI IpOBCACHUA HCCIICIOBAaHUI METajljia Ha BBIPC3KC

BBITIOJTHSAIOT OTOOP IPoO.

IIpu oT60pe npod MeTania U3 NOBEPXHOCTENW HarpeBa KOTJIOB MECTa BBIPE3OK
JOJKHBl  COOTBETCTBOBaTh 30HaM C HAWOOJbIIEH MOBPEXIAEMOCTBIO U C
MaKCUMaJIbHOM IUIOTHOCTBIO TEIUIOBOTO NOTOKa MM (M) TemIepaTypoil mapa.
Crnenyer mpu 3TOM YUUTHIBATH pe3yJibTaThl MarHUTHOrO KOHTpoiss (MKTH) s
CTaJIel MEePJIMTHOTO Kiacca U (PEeppUTOMETPUU JJIsi ayCTEHUTHBIX CTaJIel, a Takke
pe3ynbTaThl yIbTPAa3BYKOBOW TOJIIMHOMETPUHU. BbIpe3Ky cienyeT BbIIOJIHATD
MEXaHMYECKUM criocoOoM. Jlomyckaercst OCyecTBIATh BBIPE3KY OTHEBBIM CIIOCOOOM
C MOCJIEIYIOLIUM MEXaHUYECKUM YJaJI€HUEM CJI0sI METajls1a OT KPOMKH pe3a IUPUHOU

He MeHee 20 MM.

81. Beipe3ky npoObl u3 TpyOompoBoaa (mapompoBoja) CIEAyeT BBINOIHATH
MEXaHUYECKUM crnocoboM. JlomyckaeTcs mpOBOAUTH BBIPE3KY OTHEBBIM CIIOCOOOM C
MPUMEHEHHEM 3JIEKTPOAYTOBOW WJIM Ta30BOM PE3KHU MPU YCIOBUM MOCIEAYIOLIErO
yIaJeHuss MEXaHMYEeCKUM CIIOCOOOM CIJIOSi MeTajula OT KPOMKHU pe3a LIMPUHON He
meHee 30 mm. Cnefyer BbIpe3aTh y4acTOK TPyOONpoBoAa, coAepKaluil pparMeHThl
npsiMoil TpyObl M ruba, BKIIOYas MX CBapHoOe coequHeHue. Bripesaemas mpoba
JOJKHA OBITh TPEABApPUTENIbHO 3aMapKUpOBaHA TaKUM 00pa3oM, 4YTOOBI MpH
MOCJICAYIONICH  MeXaHW4eckol 00paboTke (pasmenke) OblIa BO3MOXKHOCTH

uAeHTUUKALMY MeTasuia psiMoil TpyObl U ruba.



82. Beipesky mpoOsl Metaiia (mpoOkw) n3 OapabaHa CJleAyeT BBITTONTHATH
MeXaHW4YeCKUM crmocooom. He cremyeT mpon3BoauTh BRIPE3KY "MPOOOK" quaMeTpom
6onee 100 mMm.

Mecto BbIpe3KkH NMPOOKH OOOCHOBBIBAETCS pacueToM Ha MNpoyHOCTh. llocie
BBIPE3KH TPOOKI CIIEIyeT yKa3aTh Ha YepPTEKE pa3BepTKH Kopmyca Oapabana (miam
dbopMyIsipe) pa3Mepbl BBIPE3aHHOTO OTBEPCTHSI W PACCTOSHUSA OT €ro ILEeHTpa 10

CepeMHbI OJMKANIIET0 CBAPHOTO IIBa U LIEHTPOB OIMKANUIIINX TPYOHBIX OTBEPCTHUH.

83. Beipezaembie u3 TpyO MOBEPXHOCTEH HarpeBa KOTJIOB MPOOBI (MaTpyOKH)
JOJDKHBI MMETh JIMHY, JOCTAaTOYHYIO JJIS MPOBEICHUS HEOOXOJIMMOTO KOMILICKCA
UCCIICJOBAHUN:

MeTajuIorpauyeckoro aHaian3a;

XMUMHUYECKOT0 U KapOUIHOTO aHaAIN3a METasa;

POBEACHUS PU HEOOXOUMOCTH MEXaHUYECKHUX U KaPOIPOUYHBIX UCIIBITAHUH.
Jiis TpyO M3 ayCTEHUTHBIX CTaJIel KapOUAHBIN aHAIM3 HE TIPOBOJIUTCS.

OOpa3npl A8 WCTBITAHUNA 1O OMPEACNICHUI0O MEXaHMYECKHX CBOWCTB U
JUTMTEIBHOM  TPOYHOCTH  (KapONpPOYHOCTH) BBIPE3AIOT BIOJAb OCH TPYOHI -
CErMEHTHbIE O00pa3lbl, NP OSTOM IIOBEPXHOCTHBIE CJIOM METaula OCTAalTCA

HETPOHYTHIMHU.

84. O6pa3upl 11 MEXaHMYECKUX HCHBITAaHUM, W3roTaBiIMBaeMble M3 Mpoo,
BbIpE3aHHbIX u3 TpyOompoBonoB (mynkr 81 @OHII), cnemyer pa3memarb B
TAHT€HIMAJIbHOM HAaNpaBieHUU (110 OKPYKHOCTH cedeHHs: TpyObl). OOpa3ubl s
UCHBITAHUN HA IJIUTENbHYIO IPOYHOCTH (U MOJI3YYECTh) METaJUIA CIEAYET pa3MellaTh
B TAHT'€HI[MAJIbHOM HAMpPaBJIEHUH, €CIIU 3TO MTO3BOJISIOT pa3MepPbl BBIPE3aHHOM MPOOHI.
B npotuBHOM ciyudae oOpaslpl pacrnoiaraioT BAOJb ocu TpyObl. OOpasubl s
MEXAHUYECKUX HCHBITAHUM M HCHBITAaHUN HA [JIMTENbHYIO MPOYHOCTH CBApPHBIX
COEIMHEHUN pacrmoJyiaraloT BIOJb ocu TpyObl. Cnemyer pasmemiaTb 0Opasubl MO
BO3MOXXHOCTHU OJIMKe K HApY>KHOW MOBEPXHOCTH TPYOBI (€CIIU 3TO HE IPOTUBOPEUUT

KOHKPETHOM 3a71aue UCCIeI0BaHNUs).

85. O6pa3upl IIsi MEXaHUYECKUX HUCIBITAHUNA U WCTIBITAHUM Ha JTTUTEIHHYIO
MIPOYHOCTh, BbIpe3aeMble M3 LEHTpoOexkHONMUTHIX (nanee - LIBJI) Tpy6, cinemyer
pa3Meniarh B 30HAX, MAaKCHMaJbHO MPUOJIMIKEHHBIX K BHYTPEHHEW MOBEPXHOCTHU

TPYOBI.

86. lnst  umccnemoBaHus MeTajula THYTOrO KOJeHa mpoba oTOupaercs
(BBIpe3aeTcs) M3 LIEHTPaIbHOM YacTu KosieHa (ruba). B aTom cimyuyae oOpasisl asis

I/ICCJ'IGI[OBaHI/Iﬁ KaK IIOIICPCYHBIC, TaAK U ITPOJO0JBbHBIC BBIPC3alOT U3 ITOJIOBUHBI HpO6LI,



COOTBETCTBYIOIIEH HAPYKHOMY 00BOIy TM0a, BKITFOYAIOIICH MOJHOCTHIO PACTSIHYTYIO

30HY M 4aCTUYHO IBC HeﬁTpaHBHble 30HBI.

OO6pa3ipl A MeTautorpaduyecKux UCCIEAOBaHUN MeTasia TpyOOImpoBOIOB,
BKJIIOYAs aHAIU3 MUKPOCTPYKTYPHI M MUKPOIIOBPEKIEHHOCTH, BBIPE3aIOTCS Ha BCIO
TONIIMHY CTEHKH TpyObl (ruba) (OrpaHMYMBAIOTCS BHYTPEHHEWM W HapyKHOU

MTOBEPXHOCTSIMHU TPYOBI).

87. BelpezanHass u3 Oapabana UMIMHApUYECKas TMpoda paspe3aeTcs Ha
HECKOJILKO CJIOEB (IMCKOB), TOJIIMHA KOTOPBIX TOJIKHA 00SCIICUUTh U3TOTOBJICHUE
CTaHJApTHBIX 00pa3IOB Ha pa3pbiB M yaapHbId u3rud. [IpomonbHpie ocu 00pasioB
pacrioararoT apauielIbHO TTPOI0ILHOM ocu OapabaHna.

HccaenoBanne MaKpoCTPyKTYPbI

88. lccrnenqoBanne MakpOCTPYKTYphl MeTajla M CBapHBIX COCIWHEHUH
IPOBOJIAT MPHU HEOONIBIINX yBeTuYeHUs X (He O0osee yem B 30 pa3). B 3aBucumoctu ot
3a/1aud  UCCJIEAOBAaHUSA MAKPOCTPYKTYPHOMY aHajlu3y IMOJBEPrai0T IMOBEPXHOCTHU

SJICMCHTOB O60py,HOBaHI/ISII MaKPOIHJ'II/I(bI)I, HN3JIOMBI.

89. HOBerHOCTI/I JieTaneun HUCCIICAYIOT IJId BBIABJICHUA MCTAJUIYPIrHYCCKUX,
TCXHOJIOTUYCCKUX MW  OKCINTyaTallMOHHBIX MaKpOI[e(beKTOB IHOoCJICE  3a4YHUCTKH

IIOBEPXHOCTEN abpa3uBHBIM HHCTPYMEHTOM.

Makpouugsl, MOATOTOBKA KOTOPBIX OTPAHUYMBAETCS CTAJWEH TOHKOIO
nuM(OoBaHUs, AHAIU3UPYIOT IS BBISBICHUS AEPEKTOB MaKpPOCTPYKTYpbl THIIA
IMyCTOT, PAaKOBHH, Ta30BbIX Iy3bIpeH, TpewmwuH. [ aHamm3a MaKpOCTPYKTYpbI
MeTaiia, OOHapyXEHUsl JHMKBALMOHHBIX HEOJHOPOJIHOCTEH, HESIBHO BBIPAKEHHBIX
TPEIlMH, HaJApPbIBOB, HECIJIABICHUM, pACCIOCHUN, TIOPUCTOCTH HUCCIEAYIOT

MaKpOULIU(bI, MOABEPTHYThIE TPABICHUIO CIIELUATbHBIMU PEAKTUBAMH.

90. UccnenoBanusi CTPYKTypbl HMOBEPXHOCTH H3JIOMOB ((pakrorpaduueckue
UCCJIEeIOBaHUsA), O0Opa30BaBIIMXCS TMPU pa3pylleHUH JeTajedl B  Ipollecce
AKCIUTyaTallul WM MCHBITHIBAEMBIX OOpa3loB, BBIMOIHSIOT ISl YCTAHOBJICHHUS
MPUYMH U MEXaHU3MOB pa3pylICHUs, B TOM YHCJE OLIEHKH KayecTBa M3TOTOBJICHUS

OJICMCHTOB.

HccaenoBanne MEKPOCTPYKTYPbI



91. MccnenoBanre MHUKPOCTPYKTYpPHI MeTajia MPOBOJIUTCSA IUIS: BBISABICHUS
HEMETAJINYECKUX BKIIIOUECHUM; OIIPENCIICHNS PA3MEPOB 3€PHA U PEKPUCTAIIU3ALINH;
OLICHKH HaJIM4Msl U pacmpeneneHus Gpa3, ux OpueHTAINN U U3MEHEHUH B 3aBUCUMOCTHU
OT TEXHOJIOTMM H3TOTOBIICHHMS M BO3ACHCTBUS YCIOBUHM SKCIUTyaTalMu; U3YUYEHUS
GOopMBI W TPUPOIBI OTAETBHBIX KPHUCTAJUIUTOB; BBISBICHUS OCOOCHHOCTEH
BO3HMKHOBEHHUSI W PAaCIpPOCTPAHEHUs MNOBpEXAcHUM. KauecTBEeHHBIM aHamu3
MUKPOCTPYKTYpPBI MPoBOAAT Ha nutndax mpu yBenumdenusx ot 100 mo 1500 (2000)

KpaT ¢ TIOMOIIBIO ONITHYCCKUX MUKPOCKOITIOB.

92. Jlns BBISIBICHUS pacmpenefieHus rpadutra B MUKPOCTPYKTYPE OCHOBHOTO
MeTaJljia ¥ 30H CBapHBIX COeTMHEHU TPYyOOIPOBOIOB (M KOJUIEKTOPORB), PaOOTAIONTUX
npu Temrneparype Boiie 390°C v U3roTOBICHHBIX U3 YIJIEPOIUCTHIX U MOJIMOICHOBBIX
(15M, 16M) craneit, npUMEHSETCS TPaBJICHUE CIA0BIM PACTBOPOM a30THOM KUCIIOTHI
C A00aBIEHUEM THUKPUHOBOM KHUCIOTHI B OSTUJIOBOM CIHUPTE, B CiIy4yae, €Cld
HEOOXOJIMMBIN pe3ylbTaT HE MOXET OBITh JOCTUTHYT MPUMEHEHUEM CciIaboro

pacTBOpa a30THOUW KUCIIOTHI.

[Ipu KOHTpoOJIE COCTOSIHMS MeTajlyla Ha HaJIU4he CTPYKTYPHO CBOOOJHOIO
rpadura B mepBy0 odepeb KOHTPOJHMPYIOT 30HY TEPMUUYECKOTO BIUSHUA (Janee -

3TB) cBapHBIX COETUHEHUIA.

Boeinenenune rpadura (ecam OHO MNPOM30LLIO) OOHApYKMBAaETCS TaKKe Ha
HETPABJICHBIX MOJMPOBAHHBIX (40 3epKayibHOro Onecka) nuindax npu 500-kpaTHbIX

YBCIIMYCHUAX B BUIC OTACIIBHBIX I‘J'IO6YJ'I€I\/’I.

93. [l BBIABIEHUS TPAHUI] 3€pEH U COCTABISIOMIUX CTPYKTYpHl ((peppura,
nepauTa, OeiiHMTa, MapTEHCHUTA, ayCTEHUTAa, KapOWIoB, curMa-(haspl) MPOBOIST

TPAaBJICHUC C IPUMCHCHHUCM CIICHUAJIBHBIX PCAKTHBOB.

94. MukpoctpyktypHblii ananu3 Mmetawia [[BJI tpyd6 u3 cramu 15X1IMID
MPOBOAUTCS Ha HUIM(AaX TMOMNEPEeYHOro CEYeHHs CTEHOK TpyO Kak B 30HAX C
HOPMAQJIbHBIM ~ CTPYKTYPHBIM COCTOSSHUEM, TaK W B JINKBAalMOHHOW 30HE,
NPUMBIKAIONIE K BHYTPEHHEH MOBEPXHOCTU TPYOBl, MJisi BBISBICHUS CTEHECHU
pa3BUTHUSL  JIMKBAallMOHHOW  CTPYKTYphl U (DUKCUPOBAHMS  MHKPOJE(HEKTOB

TCXHOJOTHUYICCKOI'O ITPOUCXOKICHUAA.

95. OueHka pe3yJIbTaTOB HCCJIEAOBAHUS MHMKPOCTPYKTYPBI MPOBOJIUTCA IO
STAJOHHBIM IIKAJIAaM HAUMOHAJIBHBIX CTaHAAPTOB, TEXHUYECKUX YCIOBUWA Ha

M3TOTOBJIEHUE U IIKanaM npuiioxxenun k GHIIL.

Craguio mponecca rpapuTH3allid B OCHOBHOM MeETallie M CBapHBIX
COCIMHEHUAX TpyOOmpoBOAOB, paboTaromux npu Temieparype Bbime 390°C u

M3TOTOBJICHHBIX U3 YIIIEPOIUCTHIX U MOJIUOeHOBBIX (15M, 16M) cranei, onieHuBaoT



npu 500-kpaTHOM YBETUYEHUH MUKPOCKOTIA, 10 IIKayie rpa@uTH3anuu (IpuiIoKeHne
Ne 1 k ©HII).

Onenky craauu mporecca cepouau3aluyd TMepauTa YIJIEPOAUCTHIX H
HU3KOJICTUPOBAHHBIX CTaJeH, 00YCIOBICHHOTO dKCILTyaTaluei, mpopoaat mpu 1000-
KpPaTHOM yBEJIMYCHUU MHUKPOCKOMA II0 INKajae cepouam3anud IepiauTa B

YIJIEPOAUCTHIX U HU3KOJIETUPOBAHHBIX CTaAX (mpuiioskeHue Ne 2 k @HII).

HccaenoBanne MUKpPONOBPEKIEHHOCTH CTPYKTYPbI

96. /Ins1 BBISIBIEHUS MHUKPOMOBPEKACHHOCTH TOPaMH IMOJI3y4eCTH OCHOBHOTO
MeTajljla M 30H CBapHbIX COEJUHEHUM BBICOKOTEMIEPATYPHBIX 3JIEMEHTOB
000pyZ0BaHMs Ha BhIpE3aHHOM 00pasile MPUTOTABIMBACTCS NUTU( M MPUMEHSIETCS
MHOTOKpaTHas MOJMPOBKA W TpaBieHUe nutuda oodpasna. Ha mmmde vepenoBanue
TPaBJICHUS U MOJUPOBAHUS MPOBOJAT A0 COCTOSHHS BbIABIsieMOCcTH nop mpu 500 -
1000-kpaTHBIX YBEIMYCHHSIX MHUKpOCKOma. J[7s momydeHuss 4YHMCTON TpaBieHOM
MOBEPXHOCTH MPEIBAPUTEIHHYIO M KOHEUHYIO 00paboTKy 00pa3iia mpoOBOAST YUCTHIM

OTHUJIOBBIM CITMPTOM.

97. UccnenoBaHnue MHUKPOMOBPEXKIEHHOCTH METajula MPSIMBIX TPyO U THOOB
apOIPOBOOB CJIEAYET BBIIOJIHATH 10 CEUEHUIO BCEH TONILMHBI CTEHKU OT HapyKHON

710 BHYTPEHHEN MOBEPXHOCTH.

YyacTkoM HCCIEI0BaHUS MHUKPONOBPEKIECHHOCTH CBAPHBIX COEIMHEHMI
cIy>kuT Metaiu mBa (nanee - MIII), 3ona Tepmuueckoro BausHus (ganee - 3TB) u
ocHoBHOM Mmetaui. B 3TB oco0oe BHHMMaHuE CileAyeT YIEsATh HCCIEIOBAHUIO
Pa3ynpoOYHEHHOM MPOCIOWKHA METallia, PACIOIOAKEHHON HAa PacCTOSIHUU 2 - 4 MM OT
JIMHUM cIiaBiieHus. PazynpouneHnyto npocioiiky metamia 3TB cienyer BhISBIATH
IIpeABapPUTEIBLHO pu 100-kpaTHOM YBEIIMYECHUH, UCCIIEI0BaHUE

MuKpornoBpexaeHHocTy 3TB npoBoasat npu ysenuuenusx ot 500 no 1000 kpar.

VYyacTkaMu uccie10BaHus MUKPOIIOBPEKIEHHOCTH Ha o0pa3lax MomnepeyHoro
ceuenust cteHok LIBJI Tpy6 u3 cramm 15X1IMI®D cnyxar kak 30Ha MeTamia c
OCHOBHOM CTPYKTYpOM, TaKk M 30Ha MeTajula C JIMKBAllMOHHOW CTPYKTYpPOW,

MPUMBIKAIONIasi K BHYTPEHHEW MOBEPXHOCTH TPYOBI.

98. OueHky cTaiuu MUKPOIOBPEKIEHHOCTH METaJljla MOpamMu MOJA3Y4YeCTH JIJIst

CTaJIel MEePIUTHOTO KJlacca MPOBOASAT:

OCHOBHOTO MeTajuia TpyO (rMOOB) - MO HIKajge MUKPOMOBPEKICHHOCTH CTaje

nepauTHOTro Kiacca (npunoxenue Ne 3 k GHII);



ocHoBHoro wetamia LBJI 1py0 w3 cranmu 15XIMI® - no mkane
MUKponoBpexaeHHocTH (punokenne Ne 4 k OHIT);

3TB pa3ynpoYyHEHHOW NPOCIOMKH CBapHBIX COEJAMHEHUW - IO IIKaJe
MUKpOIOBpexaAeHHOCTH MeTauia 3TB cBapHBIX cOeTMHEHUH MapOIPOBOIOB U3 CTAIN
12X1IM® (npunoxxenue Ne 5 k @HII) u no mkane MUKpONOBPEKICHHOCTH MeTajuia
3TB cBapHbIX coeAMHEHUN MaponpoBoAOB U3 cTanu 15X1M1® (mpunoxenue Ne 6 k
OHITI).

AHamm3 cTerneHn MHUKPOIMOBPECIKACHHOCTH MCETAJJIa MOpaMH IIOJ3YUCCTH JIA

XPOMUCTBIX CTaJIe MapTEHCUTHOTO ((heppUTO-MapTEHCUTHOTO) KJIacca BHITIOIHSIOT!

OCHOBHOro MeTauia Tpyo (ru6oB) wu3 cramum 10X9MDb ([AM82) wu
X10CrMoVNDBI-1 (P91 nmu T91) - mo mikane MUKPOITOBPEKISHHOCTH MeTalljia TpyO
u3 craneit mapok P91 (X10CrMoVNDB9-1) u JIN82 (10XIMDE) (mpunoxxenne Ne 7 k
OHIT);

3TB cBapHBIX COCIMHEHUM - IO IIKAJIE MUKPOIOBPEKICHHOCTH MeTaslia 30H
CBapHBIX coeanHeHMM u3 cTanei Mmapok P91 (X10CrMoVNDBI-1) u JIN82 (10X9MDB)
C WCTOJb30BaHUEM XPOMHUCTBHIX CBapouHbix MarepuanoB (CrMo91/10X9M1D)
(mpunioxenue Ne 8 k @HIT);

30H pAa3sHOPOJHBIX CBAPHBIX CO@III/IHGHI/Iﬁ - IO IIKaJIC MUKPOIIOBPCIKICHHOCTHU

MeTajuia 30H pa3HOPOJHBIX CBapHbBIX coearHeHui (mpuioxenus Ne 9, Ne 10 k @HIT).

OnpenesieHne MeXaHU4E€CKUX CBOMCTB MATEPHAJIOB
(MexaHn4YecKHe MCIbITAHUS)

99. K OCHOBHBIM MEXaHHYECKHM CBOMCTBaM MaTCpruajIoB  OTHOCATCA
IMPOYHOCTHBIC XapPAKTCPUCTUKHU, INIACTHUICCKUC XaPAKTCPHUCTUKHU, TBEPAOCTD, YAdpHAaA

BA3KOCTB U IIpYyTHE.
MexaHnyeckue CBOMCTBA ONPENEIISIOTCS 110 PE3yIbTaTaM UCIIBITAHUMN:

CTaTUYECKUX UCIBITAHUM Ha paCTSKEHHUE CTAaHAAPTHBIX 00pa3lioB MeTaia Npu

KOMHATHOU U IOBBIIICHHON TEMIIEpaTypax;

CTaTUYECKUX HCIBITAaHUN Ha pacTsKeHUue oO0pa3loB TpyO MPU KOMHATHOU U

MTOBBIIIEHHON TeEMIIEpaTypax;

UCIBITAHUM Ha YyJIapHbId H3ru0 CTaHIapTHBIX O0OpaslioB MeTauia Mpu

KOMHATHOM, ITOBBIIIEHHON U IIOHWKEHHOU TEMIIEpaTypax;



CTaTUYECKUX HCTBITAHUNA HA PACTSHKEHUE W WCIBITAaHUN Ha yIapHBIA H3rHO
00pa3IoB CBApHBIX COCIWHCHHWH IPH KOMHATHOW, TOBBIIMICHHOW W TIOHMKCHHOU

TeMIeparypax;
WCIIBITAHHM 110 OTIPEICIICHUIO TBEPIOCTH METallja.

100. UcnpiTanusi Ha pacTsSHKEHUE CTAaHAAPTHBIX O0O0paslloB MPOBOIAT TMPH
KOMHATHOM TeMIepaType U MOBBIIIEHHOW TeMIepaType, COOTBETCTBYIOIICH padoueii
TEMIIEPATYype HCCIEyEMOTO MeTauia (C OKpPYIVIEHHEM B OOJIBIIYIO CTOPOHY 10

TeMIiepaTypsl, kpatHoit 5°C), ¢ cobmoieHneM CIeAYIOMNUX OCHOBHBIX TPEOOBAHMIA:

a) TUIIBI W pa3Mepbl MPOMOPIUOHATIBHBIX IUJIUHIPUUECKUX U IIJIOCKHX
00pa3IoB Ha paCTsHKCHUE, a TAKXKE TPEOOBAaHMS K KAU€CTBY MX U3TOTOBJICHUS TOKHBI

OTBCYATh COOTBCTCTBYIOIIKUM CTaHAapTaM,

0) popma, pasMephl HM3rOTaBIMBAEMBIX O0pa3lloB HM WX KOJUYCCTBO
OMPENENAIOTC MPOTPAMMON HCCIEOBAHUS C YYE€TOM MAaKCUMaJIbHO IOJIHOTO
pelIeHusl MOCTaBJICHHBIX TEpe/ MCCIECIOBAHUEM 3aJad U BO3MOXHOCTEH (HEepeaKo
OTPaHUYEHHBIX) MO0 00bEMY BBIpE3aHHOM MpoObl. ClienyeT Mpu KaKIOW 3aJaHHOU

HpOFpaMMOﬁ UCOBITAaHUHN TEMIICPATYPC UCIIBITBIBATD HC MCHCC TPECX 06pa3u013;

B) HCIIBITAHUA TIPOBOIAT HA PA3PBIBHBIX M YHHBCPCAJIBbHBIX HCIIBITATCIIbHBIX
MalllMHaX BCEX CUCTEM (MeX&HI/I‘—I€CKI/IX, QJICKTPOMEXAHNYCCKUX, TUAPABINYCCKUX,
CCpBOFI/I,I[paBJ'II/I‘{CCKI/IX) ITPU YCJIOBHUHU COOTBETCTBUS UX TCXHUYCCKHUX XaPAKTCPUCTUK
HeO6XOI[I/IMI>IM YCJIOBUSAM I/ICHBITaHPlﬁ, a4 TaKXKXC TIOAACPKAHHA W PETrUCTpallun

MCXAHUYCCKUX ITapaMCTPOB WUCIIBLITAaHUH C 3aJaHHOM TOYHOCTBIO,

') XapaKTEPUCTUKU HArpeBaTeNbHbIX YCTPOMCTB (I€yeil), TepMOAATUMKOB,
PETYIUPYIOLUUX U PETUCTPUPYIOMINX MPUOOPOB AOKHBI 00ECTIEUNBATH pPeaIn3alnio

TEMIIEPATYPHOTO peKUMa UCTIBITAHNN C 3aJaHHOI TOYHOCTHIO;
1) IO pe3yJIbTaTaM CTaTUYECKUX UCTIBITAHUI HA PACTSKEHUE ONPEACIISAIOT:
npeen TeKydecTu (PU3NUecKUil Ui yCIOBHBIMH;
BPEMEHHOE CONPOTUBIIEHUE PA3PHIBY (MpEeei MPOUYHOCTH);
OTHOCHUTENBHOE yAJINHEHUE;
OTHOCHUTEJIBHOE CY>KEHHE MONEPEUHOTO CEUCHHUS.

101. McnpiTanus Ha pacTsbkeHHE TPYOHBIX 00pa3lioB MPOBOAST IPU KOMHATHOM
W TOBBIIIEHHOW TeMmIeparypax, TMOCIHeIHsIE U3 KOTOPhIX COOTBETCTBYET
AKCILIYyaTallMOHHOM TeMIeparype MeTauia (C OKpYIJIeHHEM B OOJBIIYIO CTOPOHY A0

Temneparypsl, kpatHoit 10°C).



s TpyOHBIX 00pa3ioB TpeOOBaHUs K MOPSAAKY MPOBEACHHS WCIBITAHUN Ha
pacTsokeHHe W 00paboTKe WX Pe3yibTaTOB, a TaKKe TPEOOBAHUS K MCIBITATCIIBHOM
TEXHUKE U CPEJICTBAM NU3MEPEHUI aHATIOTUIHBI TPEOOBAHHSIM K TAKOBBIM UCITBITAHUSM

CTaHJApTHBIX 00PA3I0B METAIIA, TPOBOAUMBIX B COOTBETCTBUH ¢ TyHKTOM 100 OHIT.

TpyOHbBIe 00pa3iibl U3TOTABIMBAIOT B OCEBOM (MPOIOTHHOM) HANIPABICHUH Ha
BCIO TOJIIMHY TPYOBI (CErMEHTHBIC OOpa3Ibl) TAaK, YTO JIBE IMPOTHUBOIIOJIOKHBIC
MOBEPXHOCTH 00pasia SBIAIOT COOOW HApYyXHYI0 M BHYTPEHHIOIO TOBEPXHOCTHU
TPYOBbI. DTH MOBEPXHOCTHU JOJKHBI OBITH OUUIIICHBI OT 3arPS3HEHUN 1 MEXaHUIECKOU

00paboTKe MOTYT HE IMOJIBEPraThCs.

102. UcnpiTanust Ha yHOapHbBIA W3rHO, 3aKIIOYAIONIMEcs B pPa3pylICHUU
MPU3MATHYECKUX 00pa3IOB C KOHIICHTPATOPOM MOCPEINHE YIapHBIM HArpyKCHHEM,
BBITIOJHSIOT HAa 00paslax, CTaHJAPTHU3UPOBAHHBIX MO TUMaM (MO KOHMUTypaluu
(BxrOUast popMy KOHIIEHTPATOpa) U pa3Mepam).

N3roraBnuBaeMbie 00pa3iipl CleyeT MAPKUPOBATH (KIEHMUTH) C IBYX KOHIIOB
Ha TOpIaX WJIM Ha TPaHAX, UCKIoYas T'paHb, HA KOTOPYIO HAHOCUTCSA HaJpe3, Ha
paccTostHuM He Oonee 15 MM oT Topma oOpasua. B crnydae kieiMeHHs yIapHBIM

CII0COO0OM MapKHUpPOBKa JOJIZKHA HAHOCHUTBLCA OO BBIIIOJIHCHUS HAAPC3a.

HUcneiTanus Ha y,HapHBIﬁ n3rud IMpOBOAAT Ha MAATHHUKOBBIX KOIIpax.
TexHuueckue XapaKTCPpUCTUKHU MAATHUKOBBIX KOIIPOB, KpPpHO- HW TCEpMOKaMcep,
arIaparypel U CpcICTB H3MepeHI/Iﬁ JOJI?)KHBI oOecrieunBaTh 3a1aHHBIC TMApaAMCTPhI

HCIIBITAHUM C IIOCT&TO‘—IHOﬁ TOYHOCTBIO.

[Ipy xaxgoW 3amaHHOM NPOrpaMMON HCHBITAHUM TEMIEPAType JOJKHBI
UCIBITHIBATh HE MEHee Tpex o0pas3uoB. Jlomyckaercs B OOOCHOBAaHHBIX CIIydasiX

UCHBITBIBATH NP KaXI0U TEMIEpAType J1Ba 00pa3ia.

[lo pe3ynbTaTam HCHOBITAaHUN ONpPENENSAIOT I KaKIOTO o0pasua yJaapHYo
BA3KOCTh (YIENbHYIO SHEpPruio paspyiieHus). B chmydae, eciu mnporpamMmoit
HCCIIEIOBAHUS  IPEAYCMOTPEHO  YCTAHOBJIIEHHME  KPUTHUYECKOM  TEeMIEpaTypsl
XPYIKOCTH MeTajljla, IIPOLEHTHOE COOTHOILICHUE JOJIEM BI3KOM U XPYIKOU
COCTaBIIAIOIIMX B M3J0Max OOpa3LOB ONPEACNSIOT Ha pa3pyLIeHHBIX oOpa3lax c
KoHUeHTparopoM Buaa V (tun "Lllapou").

103. 3mepenusi TBEpAOCTH MeTalla B CTAallMOHAPHBIX YCJIOBUSX CIEIyeT

IIPOBOAWTH CTAHAAPTHBIMU MeTOAAMU: 110 bpuneno, no Bukkepcy ninn no Pokseiny.

E]

WcnpiTanuss mpoBOAST TpU  KOMHATHOM Temmeparype ( )°C. Ilpu

HN3TO0TOBJICHUH o6pa3u013 N TIOATOTOBKC IIOBCPXHOCTH JII KOHTPOJA CICAYCT

HCKIIIOYaTb BO3BMOKHOCTb USMCHCHUS ITOBCPXHOCTHBIX CBOMCTB MeTaljIa BCICACTBUC



Harpesa Wiy Hakiena. Pabodas 1 mpoTHBOIIOI0KHAs TOBEPXHOCTU 00pa3Iia JOIKHbI

OBITH nmapajiCJIbHbIMHA B CIIy4da€ U3MCPCHHA TBECPAOCTHU HA IIIOCKHUX ITOBEPXHOCTAX.

CooTHoOIIeHHE TONIIMHBI 00pa3lia U HArpy3Ku JOJDKHO OBITh TAKOBBIM, YTOOBI
Ha O00paTHOM mMOBEpXHOCTU (CTOpoHE) oOpa3la OTCYTCTBOBAIM 3aMETHBIE
HEBOOPYKEHHBIM TJ1a30M CIIeAbI 1eOopMaIliy OT BO3ACHCTBHUS Ha METAJLT MHJIEHTOPA.

[Ipu m3mMepeHnn TBEPAOCTH MO BpHHENTI0 paccTOsHUE MEXKIY KpasMmH ABYX
COCEIHUX OTIEUYATKOB JIOJDKHO OBITh HE MEHEee TPeX AUaMEeTPOB OTIEYaTKOB, a
paccTosiHHE OT Kpasi OTIieyaTKa J0 Kpas o0pasiia - He MeHee 2,5 nuaMeTpa oTrevarka.
[Ipu u3mMepenuun TBepaOCTH O BUKKEpCYy paccTOsAHKME OT LEHTpa OTIevyaTKa J0 Kpas
COCEJTHEro OTIeyaTKa WU 10 Kpas oOpasia JOKHO OBITh HE MEHee 2,5 JIMHBI
nuaroHaiu ornedyarka. [Ipu usmepenuu TBepAocTy o POKBeITy pacCTOSTHUE MEXTY
[EHTPaMH JIBYX COCEIHHMX OTIEUAaTKOB WJIM OT IIEHTpa OTIeyaTka J0 Kpas oOpasia

JIOJDKHO OBITH HE MeHee 3,0 MMm.

JIi1st mostyyeHus npeACTaBUTEIbHOW XapaKTEPUCTUKHA TBEPAOCTH (B TOM UHCIIE
TSl KOHKPETHOM 30HBI 00pasiia) JOJKHO OBITh IPOBEICHO HE MEHEE TPEX H3MEPEHUI.
B 000CHOBaHHBIX clydasX 4YHCIO HW3MEPEHUNH MOXKET OBITh COKpalieHo. 3a
pPE3yJIbTUPYIOIIYIO BEJIUYWHY TBEPJOCTH NPUHUMAETCA CpPEAHEE 3HAYCHHUE I10

pe3yjibTaTaM HECKOJIbKUX HSMGPGHI/Iﬁ.

104. Omnpenenenrie MEXaHUYECKUX CBOMCTB CBAPHBIX COEIMHEHUI OTINYAETCs
cneuu@uKon, 00yCIOBIEHHONW CTPYKTYPHOH (METAJLTypruYecKoi) U MEeXaHUYeCKOM
HEOJHOPOJAHOCTBHIO KOMITO3UIIMK "OCHOBHOM - HariaBieHHbld Metamn (ML) -

nepexojiHbie 30161 (3TB)".

VcnpiTaHus Ha CTATUYECKOE PACTSHKEHUE U OTIPe/IeJICHHE TBEPIOCTH MTPOBOIST
KakK JIJIs1 OTJIEIbHBIX 30H CBAPHOTO COSTUHEHHUSI, TAK U JJIs1 BCETO COSUHEHUS B IIEJIOM.
HcnpiTaHuss Ha yAapHBIA WM3TUO BBIMONHSIOT I OTIENbHBIX KOHKPETHBIX 30H
CBAapHOI'0 COEJIMHEHHUS COTJIACHO MECTY (TOYKE) PacrojIOKEeHUs B 00pa3le BEpIIMHbBI
KOHIIEHTPAaTOpa OTHOCUTEIBLHO I'PAaHHULl 30H coequHEeHUs. VIcIibITaHUs Ha CTaTUYECKUit

M3TU0 MPOBOST JII CBAPHOTO COCTUHEHHUS B 1IETIOM.

[lopsnox BbIpe3ku 00pa3LoB, BKIOYas HX (opMy, pacloioKEeHHE,
OpPHEHTAIMIO, pa3Mepbl (U HAaHECEHUE KOHIIEHTPATOpa), OMpenessieTcsi KOHKPETHOU
3a/layeil ucciueoBaHMsl, TUIIOM M F€OMETPUUYECKUMH MapaMeTpaMu COSAMHEHUS, U

BUOM HCIBITAHUM.

OOmue TpeOOBaHMSI K HUCHBITAHHSAM MeTalsla OTAENbHBIX 30H (Yy4acTKOB)
CBAapHOI'O COEAMHEHHUS Ha CTAaTHYECKOE PAaCTSKEHUE COOTBETCTBYIOT TAKOBBIM JJIsi

AHAJIOTMYHBIX MCHOBITAHUHU CTaHAapPTHBIX O6p33]_[OB MCTalllla, IMPOBOAUMBIX B



coorBercTBUM ¢ nmyHKToM 100 ®HII. VcnbiTanus mpoBOAST AJisI METala IIBa U
MeTajia pa3IudHbIX ydyacTkoB 3TB.

TBepaoCcTh MeTallla OTAECIBHBIX 30H CBAPHBIX COCAUHEHUW OINPEIECISIOT B
cootBeTcTBUU ¢ TyHKTOM 103 ®HII. B xauecTBe OCHOBHOIO METOJ1a JI1 U3MEPEHUS
TBEPJIOCTU NpUMEHATCS MeToJ Bukkepca. TBepmocTh CBapHOro COEIMHEHUS Kak
LEJ0M KOMIO3UILUU ONPEESAIOT JUCKPETHBIMA U3MEPEHUSIMU C 3aJaHHBIM IIAroM
MIONEPEK CBAPHOI'O COEIMHEHHUS (BKIIFOYAsl BCE 30HBI) OT OCHOBHOI'O MeTaJljla C OAHOU
CTOPOHBI 10 OCHOBHOTO METAJIJIA IPYroil (IIPOTUBOIIOIOXKHOM) CTOPOHBI COEAMHEHMS.
TBepAOCTh OCHOBHOI'O METaslIa, pa3IudyHbIX yuyacTkoB 3TB u meTania niBa usmMepsitoT
M0 OJHOM WJIM HECKOJbKUM JIMHUSM HA TMOMNEPEYHOM CEUYEHUH COCIUHECHMUS,
MEPNEHUKYJAPHBIM OCH COEJMHEHUsT Ha 3TOM ceudeHud. llpenmoyturenbHo

OpOBOAUTH U3MEPCHUS IO HECKOJBbKUM JIMHUSM.

UcnbiTanust Ha yaapHblii WM3rMO CBApHOTO COEIMHEHUS TPOBOAST IS
paznuuHbix ero 30H: MIII, paznuunbix yyactkoB 3TB (siuHus crimaBnenus, "msrkas”

POCIIOKa).

[TpuHaIICKHOCTH MCIIBITHIBAEMOTO METaJNIa K KOHKPETHOM 30HE OMPEACIISCTCS
MECTOPACIIOJIOKCHIEM BEpIIMHBI KOHIIGHTpaTtopa (Haape3a) B o0pasie 1o
OTHOILIIEHUIO K TpaHUlaM 30H coeauHeHus. OCHOBHBIE TpeOOBaHMS K oOpasiam,
IIPOBEICHUIO UCTIBITAHUIN M 00pabOTKE UX PE3yJbTaTOB COOTBETCTBYIOT TAKOBBIM JIJIs
CTAHJAPTHBIX MCHBITAHUN MeTajlyla Ha YJApHYI BSI3KOCTh, IPOBOJMMBIX B

cooTBeTcTBUM ¢ myHKTOM 102 OHIL.

HcnwiTanue CBApHOI'0 COCANMHCHUA KaK LEIbHOM KOMITIO3MIIMH HAa CTATHYCCKOC
PaCTAKCHUC TIPOBOIAT JIA OIPCACICHUA IMPOYHOCTHU HauOoJiee ciraboro y4dacCTKa
CTBIKOBOT'O WJIM HAXJICCTOYHOI'O COCAUHCHUA U IO €ro pe3yJjibTaTaM yCTaHABJIMBAIOT
BPEMCHHOC COIIPOTHUBJICHUC HauoOoJiee ciaadboro y4dacCTKa (CBapHOFO COCANHCHHUA B

1IEJIOM).

HcnbiTanua Ha AJIATCJIbHYIO IPOYHOCTD

105. McnpiTanus Ha JUIMTENbHYIO IPOYHOCTH MPOBOJIAT:

IJIT OCHKH COOTBCTCTBUA KAPOIIPOYHBIX CBOICTB MaTcpruajIioB HOPMATUBHBIM
Tpe6OBaHI/IHM IMPUMCHUTCIIbHO K MCTAJIy HOBPCIKACHHLBIX B XOJC OJOKCINIyaTalluH

3JIEMCHTOB;

I OIMPCACIICHUA OCTATOYHOI'O PECypcCa BBICOKOTCMIICPATYPHBIX 3JICMCHTOB

JUTUTENLHO SKCIUTYyaTUPYEMOTO 000py0BaHUSI.



B nmannom nynkre u ganee no tekcty @HII B kauecTBe ocTatouHoro pecypca
MPUHUMAETCS HapaOoTKa 00OPYIOBaHUS WM TPYII 3JIEMEHTOB B €r0 COCTaBE OT
TEeKyIero MOMEHTa JO0 Tepexoja B TIPEAebHOE COCTosiHHuE (Tpelyroriee
IMpeKpaiieHuss paboThl), ompeneiseMas C HCIOJB30BAaHHEM HHIHBHIYaJIbHOTO
pecypca W TPEIIISCTBYIONICH HAapaOOTKH ¢ y4eToM (DaKTHUSCKUX TapaMeTpoB
MPEAMISCTBYIONICH 3KCIUTyaTalldid W JUISI KOHKPETHBIX 3aJJaHHBIX IMapaMeTPOB
MOCJIEAYIONICH 3KcIuTyaTtanuu. [Ipu 3TOM K pecypcy MHIMBHIYaJIbHOMY OTHOCHTCS
pecypc 000pyIOBaHHSI HITA TPYIII 2JIEMEHTOB B €0 COCTaBE, PACCYUTAHHOTO C yIETOM
(aKTHYECKHX TaHHBIX MO F'E€OMETPHUECKHM pa3MepaM M COCTOSHHUIO MeTallia s

KOHKPETHBIX 3aJaHHBIX ITapaMETPOB SKCILTyaTalluu.

106. McnpiTanuss Ha KapoOMpOYHOCTh TPEeOyeTCs BBIMOIHATH B JUana3oHaX
TeMIlepaTyp M HaNpsOKCHUM, B TpeAesiax KOTOPBIX MEXaHU3Mbl MOJ3y4YeCTH U

paspyIieHUs MeTajuIa TPy 1a00paTOPHBIX HCCIICTOBAHUAX U SKCILTyaTaI[uH IO J00HBI.

KonmdecTBO MCHBITHIBAEMBIX OOPA3IOB HA OJHO COCTOSHHME MeTaina (OJHa

cepusd I/ICHBITaHPlﬁ) JOJIDKHO OBITH HE MEHEE BOCHMH.

107. Jlnama3zon u3MeHEHUsI BPEMEHH UCTIBITAHUS (710 pa3pylICHHs ) B Ipeenax

O)]HOﬁ CCpUH UCIIBITBIBACMBIX 06p3,3HOB COCTaBJICT HC MCHCC OJIHOTO ITOPsAIKA.

MuHuManbHOE BpeMsl 10 pa3pyllieHus oOpaslia, IPUHUMAEMOE B pacyeT Ipu

00paboTKe pe3yIbTaTOB UCIIBITAHUH, TOJKHO COCTaBIATh HEe MeHee 300 yacos.

108. I[I/IaHaSOH 3aJaBaCMbIX Hal’IpH}KeHI/Iﬁ AJIs1 CCPUU UCIIBITBIBACMBIX 06pa3u013

ClieyeT yCTaHaBIUBaTh B pejaenax ot 1,25 1o 2,0 ot ypoBHs pabounx HapsiKEHUH.

Crnenyer mo BO3MOXHOCTH 33JaBaTh HAIPSKEHUE WCIBITaHUI oOpaslia HUXKe
ypoBHs 1,25 oT pabouero HampsKeHHUs, TaK Kak MHpU 3TOM OyJeT MOBBIILIATHCS
TOYHOCTh KOHEYHON OIIEHKH XapaKTEPUCTHUK >KAPONPOYHOCTU IO pe3yJbTaTraM

JAHHOW CEPUU UCTIBITAHUM.

He cnenyer 3amaBarth HampsiKeHUE HCHBITAHUN oOpa3lia BBILIE ABYKPATHOIO

paboyero HanpsHKEHUS.

109. B mporecce uCHBITAaHUN OMPEACISIIOT ISl KaXIOro pPa3pylIeHHOTO

oOpaslia 3HaueHue napamerpa JJIUTEeIbHON npoyHocT P, o popmyse:




T - remnepatypa ucneitanus, K;

%] - moCTOSIHHASL.

Cne):[yeT MNPUHUMATD: pIRIb: | YIJICPOAUCTEIX, HHU3KOJICTUPOBAHHBIX u

o (. o D
JICTUPOBAHHBIX CTAJICH | =)= -25 , JAJIs1 BBICOKOJICTUPOBAHHBIX dYCTCHHUTHBIX CTAJICH

o |EE
= -20; 1J1s1 XpOMUCTBIX CcTajiei "5]= -36.

110. [To pesynapTaTaM HWCIBITAHWA CEepUM OOpasmoB (I KOHKPETHOTO

COCTOSIHUS METajlla) CTPOAT YCIOBHYIO MapaMEeTPUUECKYIO AUarpaMMmy IIUTEIbHON

n "

E e
OPOYHOCTH B KOOpAHWHATAX , ITAe - HaIIpPs>KCHHUEC B HCIBITYCMOM

obpasne, Mlla.

[TapameTpuueckyto quarpaMMy JIOIyCKaeTCsl HCTIOIb30BaTh I IpadruecKkoro
OMpeNIeNICHUs YCIOBHOTO Mpejena JIMTEIbHOW MPOYHOCTH MeTauia (JU1sl 3aJJaHHbIX
TeMIEepaTypbl W pecypcHOM ©0a3bl) WM OCTAaTOYHOTO pecypca Uisl 3aJaHHbBIX
TEeMIIepaTypbl M YPOBHsI pabodero HampspKeHHUs (C yuyeTroMm KodpQuilMeHTa 3amaca

POYHOCTH).

3KCTpaHOJ'I5[III/I$I npeaciia IIJ'IPITGJ'IBHOﬁ IMPOYHOCTHU 11O pEC3yJIbTaTaM HCIIbITAaHUN
ccpun o6pa3u013 BBIIIOJIHACTCA Ha PECypC, HC HpeBI)IIHaIOIIII/Iﬁ CYMMApHY1Io 63,3}’

HCIIBITAaHUH ,HaHHOﬁ cepun 0osee yeM Ha IMOpAIOK.
Onpene.nenne XUMHYECKOI'0 cocTaBa MeTaJlJIa

111. OHpe,Z[eJIeHI/IC SJICMCHTHOI'O COCTaBa MCETaJllla METOAAaMHU XHMHYCCKOI'O
aHaJIn3a (C IIOMOIIIBIO XUMHNYCCKHNX peaKuHﬁ) IMPOBOJAT Ha CIICIHUAJIbHO 0T06paHHI>IX

np06ax B BUAC CTPYKKHU, MCJIKUX YaCTHIl MCTAJIJIa (OI'II/IJ'IOK).

[ToBepxHOCTH MeTaIIa AJ11 0TOOpA MPOO TIIATEIBHO OYMUILAETCSA OT OKAJIUHBI U
npouux 3arpssHeHuil. [IpoObl 0TOMPAIOT B HECKOIBKUX MECTaX 10 MOBEPXHOCTH WU

CCUYCHHUIO ACTAIIN CBCPJIIaAMU WX CIICIIUAJIBHO 3aTOUYCHHBIM PC3ILIOM.

Henonyctumo monaganue Ha otOupaeMyro mpoOy Macliia WM OXJIaxAaromen
sMysbCUU. [IOBEpXHOCTh CTPYKKH HE JOJDKHA MMETh ILBETOB MoOexkanoctu. He
ciemayer oroupaTh npody (ONMUIKKM) HAMMJIBHUKOM BO M30E€kKaHWE IOIAaJaHus B HEE

HacCTHUIl ITIOCTOPOHHECTO MaTCpualia.

112. Ins ompeneneHus XWMHUYECKOTO COCTaBa MeTajlyla B JIaDOpaTOPHBIX
YCIOBUSIX TPEANOYTHTEIHHO HUCIIOH30BaTh COBPEMEHHBIE TEXHMUYECKHE CPEJICTBA:
CTallMOHAPHBIC MPUOOPHI ONTHKO-IMUCCUOHHOTO WM PEHTTEHO(IYyOPECIIEHTHOTO

npuHIuna neucTBus. C TMOMOIIBIO CTallMOHAPHBIX AHAIUTHYECKUX TPHOOPOB



OIpCaACIIAIOT XUMMYECKUM COCTaB MeTalllla Ha JACMOHTHPOBAHHBIX JCTAIAX MIN

BBIPE3aHHBIX 00pa3lax.

OcHoBHbIe TpeOOBaHWSA W TpaBWIA K METOJAM OINPEICICHHUS XUMUYECKOTO
cocTaBa MeTajula C HCIOJb30BAaHUEM CTAUMOHAPHBIX ONTUKO-3MHCCHOHHBIX U
PEHTTeHO(MIYOPECIICHTHBIX MPUOOPOB  AHAJOTUYHBI TAaKOBBIM, KaKk H TIpH
MCIOJIb30BAHUH TOJO0HBIX MPUOOPOB MOOMIIBHOTO MPUMEHEHHUS B COOTBETCTBUU C
nyHkramu 77 - 79 ®HIIL.

V. HASHAUYEHHBIW PECYPC DJIEMEHTOB
OBOPYOBAHUA

113. HazHaueHHBI  pecypc  yCTaHABIMBACTCS JUISI  OJHOTHUIHBIX IO
KOHCTPYKILHH, MapKaM CTAJIM U3TOTOBJICHUS M YCJIOBUSAM JKCIUIyaTalMHd 3JIEMEHTOB
o0OpyZiOBaHMsI Ha OCHOBAaHMM PE3YyJbTAaTOB  PACUETHO-IKCIEPHUMEHTAIBHBIX

I/ICCJ'ICJIOBaHI/If/’I " OIIbITa SKCIUTyaTaluu.

114. HazHaueHHBIN pecypc JUIsl TPYII 3JIEMEHTOB 000PYyI0BaHUs HE SBIISICTCS
pe/leIbHbIM, 0003HAYAIOIIKUM [IPU €0 JOCTUKEHUN HEOOXOAUMOCTDb 00513aTE€IBHOTO
BBIBOJIA W3 DJKCIUIyaTallud M JIEMOHTAaXKa JaHHBIX d2JeMeHTOB. [lo nmocrmkeHun
Ipynnol  3J€MEHTOB  00OpYJOBaHUS HA3HAYEHHOIO pecypca  BBIIOJIHSIETCS
TEXHUYECKOE JUArHOCTUPOBAHUE ITUX JIEMEHTOB M IPOJJICHUE HA OCHOBAHUU €T0

PE3YJIbTATOB CPOKA UX SKCIUTyaTaluu.

OnemeHThl 00OpyJIOBaHUS, [Js KOTOPBIX HAa3HAUYEHHBIH pecypc He
yCTaHaBJIUBAETCS, Ha OCHOBaHUU YAOBJIETBOPUTEIBHBIX pE3yJIbTATOB
AKCILIYyaTallMOHHOTO KOHTPOJISI JOMYCKAlOTCS B JAJbHEUIIYI0 3KCIUTyaTaluio 0
OYEPEHOr0 KOHTPOJIS COIVIACHO YKA3aHHOM B PETJIAMEHTE MEPUOAMYHOCTU WU J0

cpoka nposeneHus J1Ib.

Kotabl

115. 3nauenust HAa3HAYEHHOTO pecypca KOJUIEKTOPOB KOTJIOB, padO0TaIOIIUX MTPU
temrieparype 450°C wu Bbllle, B 3aBUCUMOCTHM OT pPACUYETHBIX IapaMETpPOB

AKCILTyaTallui U MTPUMEHEHHBIX MapOK CTaju, NpuBeieHbl B Tabmune VI.1.

Taomuma VI.1



Mapka cranmmu Pacuernasa remneparypa napa Ha3znaueHnnsli1 pecypce
KOJIJIEKTOpa B KoJutekTope, °C KOJIJIEKTOPOB KOTJIA,
KOTJIa TBHICSY YacOB

12MX 510 300
12MX 511 -530 250
15XM 530 300
12X1M® 545 200
12X1MD > 545 150
15X1M1® 545 200
I15X1IM1®D > 545 150
X10CrMoVNDBY- | He3aBUCHMO OT TeMIIepaTypbl 200
1, (1O GosIee 450°C)
10X9M Db

116. Ha3naueHHblli pecypc OpPSIMBIX YYacTKOB M THOOB MapoNpOBOJOB U
naponepenycKHbx TpyO B IIpejiesiax KOTJIOB U apoBbIX TypOHH paBeH HAa3HAYEHHOMY
pecypcy NpsIMBIX Y4aCTKOB M T'MOOB CTaHLIMOHHBIX MApOIPOBOJOB U3 aHAJIOIMYHBIX
MapoK CTaJM, SKCILTyaTUPYIOIIMXCS P TAKUX K€ HOMUHAIbHBIX ITapaMeTpax napa B

cooTBeTcTBUM ¢ myHKTOM 120 OHIL.

117. Pecypc HameHOM SKCIUlyaTallud TpyO MOBEPXHOCTEM HarpeBa KOTIa,
pabotatomux npu 450°C u Bblllle, YCTAHABJIMBACTCA MPU MPOBEICHUH TUIAHOBOTO
oOcnenoBanus mocie HapaboTku 50 Thics4 yacoB - coriacHo myHKty 125 OHII
(tabmuua VIL.1, mo3unusa 1) - ¢ y4eToM pe3yJbTaTOB HCCIEAOBAHUS COCTOSHUS
MeTajlyla Ha BBIpE3Kax B cooTBeTcTBUM ¢ nyHKToM 131 ®HIL Ecim npu stom
BEJIMYMHA OCTATOYHOIO pecypca TpyO KOHTPOJIUPYEMOM IMOBEPXHOCTHU Harpena
npeBblcuT 50 THICAY YacoB, TO JaHHAs IMOBEPXHOCTh HarpeBa JOIMYCKAaeTCs B
JanbHEHNIYI0 dKCIuTyaTauio Ha 50 ThICSY 4acoB, O UCTEUYEHUU KOTOPBIX JOJIKHO

OBITH IPOBEJICHO OUepeHOe 00cieIoBaHNE (C OIEHKOW OCTaTOYHOTO pecypca).

118. Ha3znauenHslil pecypc OapabaHOB, YCTAHOBJICHHBIH B 3aBUCUMOCTH OT
MapKH, CTalld M IKCILTyaTallMOHHBIX TapaMeTPOB (3a KOTJIOM), IPUBEACH B TaOJIHIIE
VI.2.



Taomuma VI.2

Pabouee naBnenue Mapka cranm 6apabana Hasnauennsrii pecypc,
kotTia, MIla THICSIY YaCOB
1o 10,0 Cramu 20, 20b, 15K, 16K, 18K, 20K, 300,0

22K, 15M, 16M, 15TCM®

1o 14,0 Crans 16I'HM 250,0
mo 17,5 Cranp 16I’'HMA 300,0
no 15,0 Cranp 15NiCuMoNb5 200,0

119. HazHaueHHBIM pecypc Kpemeka apMmarypbl, paboTaromeid  mnpu
temreparype 450°C u Bblllle, B 3aBUCUMOCTH OT HOMHHAJIBHBIX IapaMeTpPOB

AKCIUTyaTallui U MPUMEHEHHBIX MAPOK CTaJId MpuBeeH B Tadbnuie VI.3.

Tabnuma VI.3
Mapka cranu HomunanbsHas HasnaueHHslil pecypc Kpenexa

Kpernexa temneparypa napa, °C apMaTyphl, ThICSY 4acOB

U723 525 200

BOUN723 > 525 100

SIT182 560 220

SI144 545 220

DI144 > 545 100

BU10 510 270

91993 560 220

ITaponposBoabl



120. B

TaduIe

V1.4 npuBeneHbl

3HaA4YCHUA

HA3HAYCHHOTO pecypca

maponpoBOJOB M HX OCHOBHBLIX OJOJIEMCHTOB B 3aBHUCHMOCTH OT THUIIOPA3MCPOB

[apoIPOBOAOB, HOMUHAJIBHBIX [TAPAMETPOB M1apa U MapOK CTAJIH.

Tabmuna V1.4
Ne | Mapka Tunopasmep Homunaneusie | Ha3znauennswiii pecypc | HaznauenHslil pecypc
n/m|  cramu [aponpoBOAa, | MapameTpsl apa | OCHOBHBIX JIEMEHTOB |ApOIPOBOJA B LIEIOM,
MM aponpoBoAa, ThICAY YacOB
THICSIY YacoOB
Du| S R | T,°C | P,MIla | IIpsmseie ['muobI
TpyO
1 2 3 4 5) 6 7 8 9 10
1[15X1M1D| 980 | 40 | 4500 | 545 3,9 400 100 100
2| 15XIM1® | 720 25 | 2500 | 545 3,9 300 150 150
3[15XIM1dD|630| 25 | 2300 | 545 3,9 400 270 270
4115X1IM1dD | 465| 75 [2100| 545 25,5 175 110 110
S| I5XIM1d (426 16 | 1700 | 565 2,2 400 250 250
6[15XIM1D| 377 60 | 1500 | 545 25,5 150 100 100
7[15X1IM1d| 377 | 50 | 1500 | 560 14 300 250 250
8[15X1IM1d|377| 45 | 1500 | 560 14 250 200 200
9[15X1IM1d | 377| 45 | 1500 | 550 13 300 250 250
10{15X1IM1d | 377 | 45 | 1500 | 545 14 300 250 250
11{15X1IM1d | 377 | 43 | 1500 | 560 14 200 150 150
12{15X1IM1d | 377 | 43 | 1500 | 550 13 300 250 250
13{15X1IM1d | 377 | 40 | 1500 | 545 14 300 240 240
14{15X1IM1d | 325| 60 | 1370 | 545 25,5 320 250 250
15(15X1M1d | 325| 38 | 1370 | 560 14 260 175 175
16 15X1M1d | 325| 38 | 1500 | 550 14 350 270 270
17{15X1M1d | 273 | 50 | 1000 | 550 25,5 250 200 200




18 15X1IM1D| 273 | 45 | 1000 | 545 14 400 350 350
19(15X1IM1d| 273 | 36 | 1000 | 560 14 300 250 250
20| 15X1IMI1d | 273 | 36 [1000| 545 14 400 300 300
21| 15XIMI1d| 273 | 35 [1000| 565 14 300 220 220
22| 15XIMI1dD| 273 | 34 |1000| 545 14 400 300 300
23| 15X1IMI1d | 273 | 32 [1000| 560 13 300 230 230
24| 15X1IM1d | 273 | 32 [1000| 555 13 310 260 260
25| 15X1IMI1d | 273 | 32 [1000| 545 14 300 250 250
26| 15XIM1d | 273 | 32 [1000| 540 10 400 350 350
27| 15XIMI1®| 273 | 26 1000 | 510 10 400 350 350
28| 15XIMI1d| 273 | 16 [1000 | 510 10 300 200 200
29| 15XIMI1d| 245 45 (1000 [ 560 25,5 175 110 110
30| I15XIMI1d| 245 45 1000 [ 550 25,5 300 200 200
31| 15XIMI1d| 245 45 1000 [ 545 25,5 300 250 250
32| 15XIMI1d| 245 32 [1000 [ 545 14 400 300 300
33| 15XIMIdD| 219 26 | 850 | 545 14 300 250 250
34| 15XIMID| 219 26 | 850 | 540 10 400 350 350
35| 15XIMID| 219 25 | 850 | 565 14 150 100 100
36| 15XIMId| 219 25 | 850 [ 560 14 220 130 130
37| 15XIMID| 219 25 | 850 [ 550 13 350 300 300
38| 15XIMIdD| 219 25 | 850 | 545 14 300 250 250
39| 15XIMIdD| 219 24 | 850 | 545 14 300 250 250
40| 15X1M1d|219| 24 | 850 | 540 10 400 350 350
41|115X1M1d | 219| 22 | 850 | 510 10 400 380 350
42|115X1M1d| 194 | 38 | 750 | 560 25,8 250 170 170
43|115X1IM1D| 194 | 36 | 750 | 545 25,5 300 250 250




441 15X1IM1D | 194| 20 | 750 | 545 14 250 170 170
45| 15X1M1d | 168 | 32 | 700 | 550 24 300 250 250
46| 15X1IM1d | 159 | 30 | 650 | 545 25,5 300 250 250
47| 15XM [325| 40 [1370| 510 10 400 350 350
48| 15XM |[325| 34 [1370| 510 10 400 350 350
49| 15XM |[325| 30 [1370| 510 10 350 300 300
50| 15XM |[273| 40 [1000| 510 10 400 350 350
51| 15XM |[273| 35 [1000| 510 10 400 350 350
52| 15XM |[273| 30 [1000| 510 10 400 350 350
53| 15XM | 273 28 (1000 | 510 10 400 320 320
54| 15XM | 273| 26 [1000 | 510 10 350 300 300
55| 15XM | 245 40 (1000 | 510 10 400 350 350
56| 15XM [219| 22 | 850 | 510 10 350 320 320
57| 15XM [194| 20 | 750 | 510 10 400 350 350
58| 15XM [194| 18 | 750 | 510 10 350 300 300
59| 15XM |[168| 19 | 700 [ 510 10 400 350 350
60| 12X1M® [ 630| 28 | 2300 | 560 3,9 250 140 140
61| 12X1M® | 525| 45 | 2500 | 510 10 400 400 400
62| 12X1M® [ 465| 20 | 2100 | 560 2,85 300 250 250
63| 12X1M® [ 465| 20 | 2100 | 545 3,9 350 250 250
64| 12X1M® [ 465| 20 | 2100 | 545 3,2 300 250 250
65| 12X1M® [465| 19 | 2100 | 545 2,8 350 300 300
66| 12X1M® [465| 19 | 2100 | 545 4,2 300 150 150
67| 12X1M® [465| 19 | 2100 | 545 3,9 300 220 220
68| 12X1M® [426| 20 | 1700 | 545 3,7 300 250 250
69| 12X1M® [426| 20 | 1700 | 545 3,2 350 300 300




70| 12X1M® 426 18 | 1700 | 545 3,9 320 250 250
71 12X1M® (426 18 | 1700 | 545 3,2 300 250 250
72| 12X1M® (426 18 | 1700 | 545 2,5 400 300 300
73| 12X1M® 426 | 17 | 1700 | 565 2,4 300 250 250
74| 12X1M® 426 17 | 1700 | 545 3,9 300 175 175
75| 12X1M® | 426 | 16 | 1700 | 545 3,9 230 110 110
76| 12X1M® | 377 | 50 | 1500 | 565 15,5 80 70 70

77| 12X1M® | 377 50 | 1500 | 565 14 150 110 110
78| 12X1M® | 377 | 50 | 1500 | 550 14 300 250 250
79| 12X1M® | 377 45 | 1500 | 560 14 115 85 85

80| 12X1IM® | 377 | 45 [1500 [ 550 13 230 170 170
81| 12X1IM® | 377 | 45 [1500 [ 545 14 250 180 180
82| 12X1IM® | 377 17 [1500 | 565 3,9 180 100 100
83| 12X1IM® | 377 17 [1500 [ 545 3,9 300 250 250
84| 12X1M® | 377 | 16 [1500 [ 545 3,2 320 270 270
85| 12X1M® | 377 | 15 [1500 [ 565 3 280 160 160
86| 12X1M® | 377 | 15 [1500 [ 565 2,8 300 200 200
87| 12X1M® | 325 50 [1370 | 560 14 300 240 240
88| 12X1M® | 325 50 [1370 | 545 14 350 300 300
89| 12X1M® | 325| 48 [1370| 565 13 260 200 200
90| 12X1M® | 325 45 [1370| 565 14 160 120 120
91| 12X1M® | 325 45 (1370 | 560 14 180 130 130
92| 12X1M® | 325 45 1370 | 545 14 320 270 270
93| 12X1M® | 325 42 [1370| 565 13 160 110 110
94| 12X1M® | 325 42 1370 | 560 14 160 110 110
95| 12X1M® | 325 42 [1370| 555 13 280 210 210




96| 12XIM® | 325| 42 [1370| 545 14 300 250 250
97| 12XIM® | 325| 40 [1370| 565 14 80 70 70
98| 12XIM® | 325| 38 [1370| 560 14 80 75 75
99| 12X1IM® [ 325| 38 [1370| 550 14 145 100 100
100| 12X1M® | 325| 38 |[1370| 545 14 240 180 180
101| 12X1M® | 325| 38 | 1370 | 540 14 280 200 200
102| 12X1M® | 325| 38 | 1370 | 540 10 350 270 270
103| 12X1M® | 325| 38 | 1370 | 510 10 400 350 350
104| 12X1M® | 325| 30 |1370| 510 10 400 350 350
105] 12X1M® | 325 30 [1370 | 500 10 400 350 350
106| 12X1M® | 325 25 1370 | 540 10 200 105 105
107] 12X1M® | 325 24 (1370 | 540 10 110 75 75
108| 12X1M® | 325 24 (1370 | 530 10 220 150 150
109| 12X1M® | 325 24 (1370 | 520 10 350 300 300
110| 12X1M® | 325 24 (1370 | 510 10 350 300 300
111) 12X1M® | 325 24 (1370 | 500 10 400 350 350
112 12X1M® | 325 22 (1370 | 530 9 270 160 160
113] 12X1M® | 325 22 [1370 | 500 9 400 350 350
114] 12X1M® | 325 20 1370 | 510 10 220 140 140
115] 12X1M® | 325 20 [ 1370 | 500 8,5 400 300 300
116| 12X1M® | 325 13 [1370| 565 3 280 160 160
117] 12X1M® | 325 12 [1370| 565 2,8 270 150 150
118| 12X1M® | 273 | 45 [1000 [ 550 14 350 250 250
119| 12X1M® | 273 | 40 [1000 | 560 14 280 180 180
120| 12X1M® | 273 | 40 [1000 | 545 14 330 270 270
121 12X1M® | 273 | 36 |1000 | 560 15,5 120 80 80




122| 12X1M® | 273 | 36 | 1000 | 560 14 180 120 120
123| 12X1IM® | 273 | 36 | 1000 | 555 13 300 220 220
124| 12X1M® | 273 | 36 | 1000 | 550 14 300 210 210
125| 12X1M® | 273 | 36 | 1000 | 545 14 300 250 250
126| 12X1M® | 273 | 36 | 1000 | 540 14 300 250 250
127| 12X1M® | 273 | 36 | 1000 | 535 13 350 270 270
128| 12X1M® | 273 | 36 | 1000 | 510 10 400 350 350
129| 12X1M® | 273 | 32 | 1000 | 560 14 90 80 80

130| 12X1M® | 273 | 32 | 1000 | 560 13,5 120 95 95

131) 12X1M® | 273 | 32 [1000 [ 555 14 130 90 90

132] 12X1M® | 273 | 32 [1000 [ 555 13 180 120 120
133| 12X1M® | 273 | 32 [1000 | 550 14 180 120 120
134| 12X1M® | 273 | 32 [1000 | 550 13 210 140 140
135| 12X1M® | 273 | 32 [1000 | 545 14 240 160 160
136| 12X1M® | 273 | 32 [1000 [ 540 14 300 210 210
137] 12X1M® | 273 | 32 [1000 | 510 10 400 350 350
138| 12X1M® | 273 | 28 [1000 | 530 11 350 300 300
139| 12X1M® | 273 | 28 [1000 | 510 10 400 350 350
140| 12X1M® | 273 | 26 [1000 [ 555 10 170 120 120
141) 12X1M® | 273 | 26 [1000 | 530 11 350 300 300
142] 12X1M® | 273 | 26 [1000 | 530 10 370 320 320
143| 12X1M® | 273 | 26 [1000 | 510 10 400 350 350
144] 12X1M® | 273 | 26 [1000 | 510 9 400 350 350
145] 12X1M® | 273 | 26 |1000 | 500 10 400 350 350
146| 12X1M® | 273 | 25 (1000 [ 540 10 300 250 250
147] 12X1M® | 273 | 24 (1000 | 510 10 400 350 350




148| 12X1M® | 273 | 22 | 1000 | 540 10 220 140 140
149| 12X1IM® | 273 | 22 | 1370 | 540 10 190 130 130
150| 12X1M® | 273 | 22 | 1000 | 510 10 400 350 350
151| 12X1M® | 273 | 22 | 1000 | 500 10 400 350 350
152| 12X1M® | 273 | 22 | 1000 | 500 9 400 350 350
153| 12X1M® | 273 | 20 | 1000 | 540 10 105 75 75

154| 12X1M® | 273 | 20 | 1000 | 530 10 210 130 130
155| 12X1M® | 273 | 20 | 1000 | 520 10 350 300 300
156| 12X1M® | 273 | 20 | 1000 | 510 10 350 300 300
157] 12X1M® | 273 | 20 [1000 | 510 9 400 320 320
158| 12X1M® | 273 | 20 | 1000 | 500 10 400 330 330
159| 12X1M® | 273 | 18 [1000 | 510 10 350 250 250
160| 12X1M® | 273 | 17 [1000 | 520 10 140 70 70

161| 12X1M® | 273 | 17 {1000 | 510 11 150 70 70

162| 12X1M® | 273 | 17 [1000 | 510 10 300 160 160
163| 12X1M® | 273 | 16 [1000 | 510 10 180 80 80

164| 12X1M® | 273 | 16 [1000 | 500 9 350 300 300
165| 12X1M® | 273 | 13 [ 1000 [ 560 3,9 280 170 170
166| 12X1M® | 273 | 11 [1000 | 545 2,6 400 300 300
167| 12X1M® | 245 62,5 [ 1000 | 550 25,5 300 250 250
168| 12X1M® | 245 45 [1000 [ 545 25,5 150 100 100
169| 12X1M® | 245 45 [1000 | 545 14 400 350 350
170| 12X1M® | 245 32 [1000 | 540 10 400 350 350
171 12X1M® | 245 32 [ 1000 [ 540 13,5 300 250 250
172 12X1M® | 245| 30 [1000 | 560 14 140 90 90

173 12X1M® | 245| 30 [ 1000 [ 555 13 180 130 130




174| 12X1M® | 245| 30 | 1000 | 550 14 180 130 130
175| 12X1M® | 245| 25 | 1000 | 510 14 350 320 320
176| 12X1M® | 219| 35 | 850 | 560 14 300 250 250
177] 12X1M® | 219| 32 | 850 | 560 14 220 165 165
178| 12X1M® | 219| 32 | 850 | 560 13 340 240 240
179| 12X1M® | 219| 32 | 850 | 555 14 340 250 250
180| 12X1M® | 219| 30 | 1000 | 560 14 180 130 130
181| 12X1M® [ 219| 29 | 850 | 560 14 170 110 110
182| 12X1IM® [ 219| 29 | 850 | 545 14 300 250 250
183| 12X1M® | 219 28 | 850 | 560 14 160 100 100
184| 12X1M® | 219 28 | 850 | 555 13 220 160 160
185| 12X1M® | 219 28 | 850 | 550 13 300 220 220
186| 12X1M® | 219 28 | 850 | 545 14 320 240 240
187 12X1M® | 219 28 | 850 | 510 14 400 350 350
188| 12X1M® | 219 28 | 850 | 510 10 400 350 350
189| 12X1M® | 219 26 | 850 | 560 14 100 75 75

190| 12X1M® | 219 26 | 850 | 555 13 160 110 110
191) 12X1M® | 219 26 | 850 | 550 14 180 120 120
192] 12X1M® | 219 26 | 850 | 545 14 240 170 170
193] 12X1M® | 219 26 | 850 | 540 10 400 300 300
194| 12X1M® | 219 26 | 850 | 510 10 400 350 350
195| 12X1M® | 219 26 | 850 | 500 10 400 350 350
196| 12X1M® | 219 25 | 850 | 560 13,5 100 75 75

197] 12X1M® | 219 25 | 850 | 550 14 150 100 100
198| 12X1M® | 219 25 | 850 | 545 14 200 130 130
199| 12X1M® | 219 25 | 850 | 540 14 240 170 170




200| 12X1M® | 219| 24 | 850 | 545 15,5 100 70 70

201| 12X1M® | 219| 24 | 850 | 540 13 270 190 190
202| 12X1M® | 219| 24 | 850 | 510 10 400 350 350
203| 12X1M® | 219| 22 | 850 | 510 10 400 350 350
204| 12X1M® | 219| 18 | 850 | 540 10 240 150 150
205| 12X1M® | 219| 18 | 850 | 535 9 300 250 250
206| 12X1M® | 219| 16 | 850 | 545 3,2 400 350 350
207| 12X1M® | 219| 16 | 850 | 510 10 350 300 300
208| 12X1M® | 219| 16 | 850 | 500 7,1 400 350 350
209 12X1IM® | 219| 14 | 850 | 510 10 340 190 190
210( 12X1IM® | 194| 36 | 750 | 545 25,5 160 110 110
211( 12X1IM® | 194 | 22 | 750 | 510 10 400 350 350
212 12X1IM® | 194 | 20 | 750 | 540 10 350 300 300
213 12XIM® | 194| 19 | 750 | 540 10 300 250 250
214 12X1IM® | 194| 19 | 750 | 510 10 400 350 350
215( 12X1IM® | 194| 19 | 750 | 510 9 400 350 350
216| 12X1IM® | 194| 18 | 750 | 510 10 400 350 350
217 12X1IM® | 194 | 16 | 750 | 540 10 230 150 150
218 12X1IM® | 194| 15 | 750 | 540 10 160 100 100
219( 12X1IM® | 194| 15 | 750 | 520 10 350 300 300
220( 12X1IM® | 194| 15 | 750 | 510 10 370 320 320
221 12X1IM® | 194 | 15 | 750 | 500 10 400 350 350
222 12X1IM® | 194 | 14 | 750 | 535 9 220 150 150
223 12X1IM® | 194 | 14 | 750 | 510 11 350 250 250
224 12X1IM® | 194| 14 | 750 | 510 10 350 300 300
225( 12X1IM® | 194 | 14 | 750 | 500 9 400 350 350




226| 12X1M® | 194| 12 | 750 | 510 10 300 110 110
227| 12X1M® | 168| 20 | 700 | 560 14 90 80 80

228| 12X1M® | 168| 20 | 650 | 550 14 150 100 100
229| 12X1M® | 168| 20 | 650 | 550 13 210 150 150
230| 12X1M® | 168| 20 | 650 | 545 13 290 210 210
231| 12X1M® | 168| 18 | 650 | 540 13 230 160 160
232| 12X1M® | 168| 17 | 650 | 545 13 120 80 80

233| 12X1M® | 168| 14 | 700 | 540 10 240 160 160
234| 12X1M® | 168| 13 | 700 | 540 10 160 100 100
235( 12X1IM® | 159| 32 | 600 | 545 25,5 240 160 160
236 12XIM® | 159| 30 | 650 | 545 25,5 190 130 130
237 12X1IM® | 159| 22 | 650 | 560 14 170 120 120
238 12XIM® | 159| 20 | 650 | 560 14 130 90 90

239 12X1IM® | 159| 20 | 650 | 550 14 200 140 140
240( 12X1IM® | 159| 18 | 650 | 545 14 160 110 110
241 12X1M® | 159| 18 | 600 | 540 13,5 260 180 180
242 | 12X1M® | 159| 18 | 650 | 530 14 350 280 280
243| 12X1IM® | 159| 17 | 650 | 540 14 160 110 110
244 12X1M® | 159| 15 | 650 | 520 14 270 180 180
245( 12X1IM® | 159| 13 | 650 | 540 10 180 125 125
246| 12X1M® | 159| 13 | 650 | 510 14 200 125 125
247 12X1IM® | 159| 12 | 650 | 540 10 100 80 80

248 12X1M® | 159| 10 | 650 | 510 10 250 110 110
249 12X1IM® | 159| 7 | 650 | 545 2,6 400 350 350
250( 12X1M® | 133| 25 | 600 | 545 25,5 160 110 110
251 12X1M® | 133| 20 | 600 | 560 14 270 190 190




252| 12X1M® | 133| 20 | 600 | 550 14 320 270 270
253| 12X1M® | 133| 17 | 600 | 560 14 140 100 100
254| 12X1M® | 133| 17 | 600 | 550 14 210 155 155
255| 12X1M® | 133| 17 | 600 | 550 13 310 220 220
256| 12X1M® | 133| 17 | 600 | 545 14 290 210 210
257| 12X1M® | 133| 17 | 600 | 540 10 400 350 350
258| 12X1M® | 133| 16 | 600 | 560 14 90 75 75

259| 12X1M® | 133| 16 | 600 | 560 13,5 125 90 90

260| 12X1M® | 133| 16 | 600 | 555 13 160 110 110
261( 12X1IM® | 133| 16 | 600 | 550 14 180 120 120
262 12X1IM® | 133| 16 | 600 | 550 13 210 160 160
263| 12XIM® | 133| 16 | 650 | 545 14 210 150 150
264 12X1IM® | 133| 15 | 600 | 540 10 350 270 270
265( 12X1M® | 133| 15 | 600 | 530 9 400 350 350
266 12X1M® | 133| 15 | 600 | 500 9 400 350 350
267 12X1IM® | 133| 13 | 600 | 550 10 240 180 180
268 12X1IM® | 133| 13 | 600 | 540 10 300 250 250
269 12X1M® | 133| 13 | 600 | 530 14 170 110 110
270( 12X1M® | 133| 13 | 600 | 530 9 400 350 350
271 12X1M® | 133| 13 | 600 | 500 9 400 350 350
272 12X1M® | 133| 12 | 600 | 540 10 300 220 220
273 12X1M® | 133| 11 | 600 | 540 10 200 140 140
274 12X1M® | 133| 10 | 600 | 540 10 108 70 70

275 12MX |325| 36 |1370| 510 10 350 320 320
276 12MX |326| 34 |1370| 510 10 330 300 300
277 12MX | 325| 30 |1370| 510 10 320 300 300




278| 12MX |325| 28 |1370| 510 10 300 230 230
279 12MX | 325| 24 |1370| 510 10 170 120 120
280| 12MX |273| 36 |1000 | 510 10 400 350 350
281| 12MX | 273| 32 |1000| 510 10 400 350 350
282| 12MX | 273| 32 | 1000 | 500 9 400 350 350
283| 12MX | 273| 26 |1000 | 510 11 350 300 300
284| 12MX | 273| 28 | 1000 | 510 10 350 320 320
285| 12MX |273| 26 |1000| 510 10 320 300 300
286| 12MX |273| 26 |1000 | 500 9 400 350 350
287| 12MX | 273| 22 | 1000 | 510 10 230 170 170
288 12MX |273| 20 |1000| 510 10 160 115 115
289 12MX |273| 18 |1000| 510 10 110 75 75
2901 12MX |245| 25 |1000| 510 10 350 300 300
291 12MX |245| 22 |1000| 510 10 300 250 250
292 12MX |219| 24 | 850 | 510 10 350 330 330
293 12MX |219| 22 | 850 | 510 10 350 300 300
294 12MX | 219| 22 | 850 | 500 9 400 350 350
295 12MX |219| 20 | 850 | 510 10 350 270 270
296 12MX |194| 20 | 750 | 510 10 350 300 300
297 12MX | 194| 20 | 750 | 500 9 400 350 350
298 12MX |194| 19 | 750 | 510 10 350 300 300
299 12MX |194| 19 | 750 | 500 10 400 350 350
300f 12MX |194| 18 | 750 | 510 10 350 300 300
301 12MX |194| 15 | 750 | 500 10 350 280 280
3021 12MX |194| 14 | 750 | 510 10 145 105 105
303 12MX |168| 16 | 700 | 510 10 330 300 300




[IpuBenennpie B Tabmmme VI.4 3HadeHUS HA3HAYEHHOTO pecypca OTHOCITCS
TaK)Ke K CHCTEMaM MapoIepenyCKHbIX TPyO TypOuH.

121. JIns yka3aHHBIX HIKE DJIIEMEHTOB MAapPOMPOBOIHBIX CUCTEM U3 MEPIUTHBIX

MapoK CTaJii 3HAYCHUA HASHAYCHHOI'O pECypcCa COCTABIIAIOT!

a) AJI1 ITaMIIOBAHHBIX KOJICH M CTBIKOBBIX CBApHBIX COGI[I/IHGHI/Iﬁ PaBHBIMHA

HA3HAYEHHOMY PECYPCY MPSAMBIX TPYO COOTBETCTBYIOIIMX MAPOMPOBOIOB;

0) Il AUTHIX JeTalield KOPITyCOB apMaTyphbl M JIUTHIX TPOWHUKOB, KOJIEH,
MepexoJIoB, paboTarolmuX npu TeMmieparype oskcmiyatauun 450°C u  Bblle,

HE3aBUCHUMO OT MapKH cTayiu - 250 THICSY YACOB;
B) JUISl IITAMIIOCBapHBIX KoJieH - 100 Thics Y 4yacos;

) I IITaMIIOBAHHBIX (C BBITAHYTOM TOPJIOBUHOM) M KOBAaHBIX TPOMHHKOB
PaBHBIMH Ha3HAYEHHOMY PECypcCy MPSMBIX TPyO COOTBETCTBYIOIIETO THIOpa3Mepa,
OpUHUMas B KA4eCTBE TAKOBOTO HCIOJIHUTENBbHBIM pa3Mep KOJUIEKTOPHOM 4YacTh

TPOMHHKA;

n) mig ueHTpooexkHoauThiX (L{BJI) Tpy6 - 100 Thicsiu yacoB, 3a UCKIIOYEHUEM

LIBJI Tpy6 Tunopasmepom | =630 x 25 MM, paboTaromux npu napamerpax 545°C u

2,5 MIla; nis mociegHux coctapiseT - 150 Thicsd yacos;

€) U1l AJIEMEHTOB MapoNpOBOAOB U3 YIJIIEPOJUCTON CTalu, paboTaloUMX MpU

temneparypax ot 390 no 450°C, - 150 Teicsiy yacos.

Ha3HaueHHBI pecypc CTBIKOBBIX CBApPHBIX COEIMHEHMM, COCTOSLIUX U3
AJIEMEHTOB C Pa3HOM TOJMIIMHOW (B TOM 4MCIIE, COEIMHEHUS TpPyO C JHUTHIMH,
KOBaHbIMH JIETANSIMU), a TAaK)KE MEpPeXoJ0B (IITaMIIOBAaHHBIX, TOUYEHBIX, 00KATHIX)
OPUHUMAETCS PaBHBIM HAUMMEHBILIEMY M3 JBYX BEJIMYMH Ha3HAYEHHOIO pecypca
npucoequHsIeMbIX TpyO (351eMeHToB). HasHaueHHbIN pecypc TPOMHUKOBBIX CBAPHBIX
COEIMHEHUH YCTaHaBIMBAETCd WHAUBUAyanbHO. llenecooOpazHo nns  3TOrO

MMPUBJICKATH CIICHUAJIM3UPOBAHHYIO HAYTHO-UCCICAOBATCIbLCKYIO OPTaHN3allnIo.

122. HazHaueHHBIN pecypc 3JIEMEHTOB MapOIPOBOJOB U3 XPOMUCTBIX CTajlei
mapteHcutHoro kinacca (10XOM®Bb u X10CrMoVNb9-1) nmpunumaeTcss paBHBIM
pacueTHOMY pecypcy, YKa3aHHOMY B MAacClOpPTe HAa TEXHUYECKOE YCTPOMCTBO IS
JAHHBIX TPYII 371€MEHTOB. [Ipy OTCYTCTBUM B MacmopTe COOTBETCTBYIOLIUX YKa3aHUN
O HA3HAYEHHOM pEecypce OTAENbHBIX TPYNI TaKUX 3JEMEHTOB OH IMPUHUMAETCS
paBHbIM 150 ThICcAY yacoB. JlJIs TPOMHUKOBBIX CBapHBIX COCJIUHEHUN SJIEMEHTOB U3
XPOMUCTBIX CTaJIeH, a TaKKe N1 KOMIIO3UTHBIX CBAPHBIX COCAMHEHHUM 3JIEMEHTOB U3
Pa3HOPOIHBIX CTaJIE MAapTEHCUTHOTO U MEPIUTHOTO KJIACCOB HAa3HAUEHHBIN pecypc

npuHuMaeTcs paBHbIM 100 ThICSY YacoB.



Hasnauennsil pecypc il KOJUIEKTOPOB M MHapONpOBOAOB M3 XPOMHCTBIX
craneir mapreHcuTHoro kimacca (10X9OM®Db u X10CrMoVNDb9-1) u ux cBapHBIX
COEIMHEHUH, a Takxke st 6apabdanoB u3 ctainu 15SNiCuMoNb5S MOXeT yTOUHSThCS B
JanbHEWIIeM MO0 Mepe HAKOIUICHHS SKCIEPUMEHTAIbHBIX JTaHHBIX IO CBOWCTBaAM

MCTaJlJIa ¥ OIIbITa DKCILTyaTalluu.

123. Ecnu nmpuBenennoe B @®HII 3HaueHne Ha3HAYEHHOTO pecypca IS
KOHKPETHBIX TPYIIIT 3JIEMEHTOB HE COBIAJAET C HA3HAYCHHBIM PECYPCOM, YKa3aHHBIM
B IMAacTIOPTE HAa TEXHWYECKOE YCTPOMCTBO MJII HMICHTHYHBIX TPYII DJIEMCHTOB, B

KauecTBe 0230BOr0 3HAUCHUS NPpUHHUMACTCA HAMMCHbIIAA U3 3TUX JIBYX BCIMYHH.

VI. SKCILTYATAIITMOHHOM KOHTPO.Ib JIEMEHTOB
OBOPYOBAHUA

124. B Hacrosmeii rmape @HII nmpuBeeHb METOIBI, 00BEMBI M TIEPHUOTUIHOCTD
AKCIUTyaTallHOHHOTO KOHTPOJISI METAJUIa OCHOBHBIX 3JIEMEHTOB, BKJIIOYasi CBApHBIC
COCIMHEHUsI, KOTJOB U TPyOONpPOBOAOB TEIUIOBBIX 3JIeKTpocTaHiuil. [lpu
0003HaYeHUH BHUJOB U METOJOB KOHTPOJS, THUIIOB CBApHBIX COEIUHECHUM
MIPUMEHSIOTCS CJIETYIOIIUE COKPALLICHUS:

BUK - Bu3yanbHO-U3MEPUTENIBbHBIN KOHTPOJIb;

BTK - BUXpETOKOBBII KOHTPOJIb;

WB - uccnenoBanusi MeTasia BbIPE3KH;

MM - metamnorpaduueckoe ncciae 0BaHuE;

Mk - ucclieoBaHUE MUKPOTIOBPEXKIECHHOCTH;

MKTH - MarauTHbI KOHTPOJIb TEMJIOBOW HEPABHOMEPHOCTH;
MIIK (MII]) - MarHUTOMOPOIIKOBBIN KOHTPOJIb (e(heKTOCKOIHS);
M® - marHuTHas GeppUTOMETPHUS;

[IPIIC - noBepouHBIi pacyeT Ha MPOYHOCTH U CAMOKOMIICHCALIUIO

(maporpoBoa);
POIIC - peBu3us OMOpHO-TIOIBECHON CUCTEMBI (TAPONPOBOIA);
TB - n3mepenue TBepaoCTH;
Tun 1 - cTEIKOBOE CBapHOE COEMHEHUE TPYOBI ¢ TPYOOId;

Twur 2 - CTBIKOBBIC CBApPHBIC COCANMHCHHA C KOHCTPYKTHBHBIM KOHIOCHTPATOPOM

HaMpPsDKEHH: TpyObl ¢ TOHBIIIKOM KOJJIEKTOpA, JIMTOM, KOBAaHOM M IITaMIOBaHHOM



ACTAJIbIO; MPOJOJBbHBIC COCAMHCHHUA IOTAMIIOCBAPHBIX KOJICH,

ITYLEPHBIE CBAPHBIE COCUHECHUS;

V3K - yIbTpa3ByKOBOW KOHTPOJIb;

V3T - ynbTpa3ByKoBasi TOJIIIMHOMETPUSI;

[I/1 - KOHTPOJH METOIOM IIBETHOU 1e(DEKTOCKOMHH.

Kotabl

TPOWUHUKOBBIE U

125. PernmaMeHT KOHTPOJISI OCHOBHBIX 3JIEMEHTOB KOTJIOB IMPUBEACH B TaOJIUIIE

VII.1.

OOBEKT KOHTPOJIS PacuerHbie KonunuectBo myckoB 10 | MeTtox KOHTpoIIs O6beM KoH
napameTpbl Hayajla KOHTPOJIA
cpenbl
DHeprobno | DHeproyc
K1 TaHOBKU
MOILHOCTBIO | MOIIIHOCTBIO
300 MBt u | menee 300
BBIIIE MBrt
1 2 3 4 5 6

TpyObl mOBEpXHOCT

eil HarpeBa, TpyOOIIPOBO/IbI

B IIpCACiIax KOTJIa C HAPYIKHBIM Hc

1. I[ToBepxHOCTH 450°C u BbI1IE

HarpeBa

V3T

Bp160po4HO F
30HaX C

MaKCHUMaJIbHC
TEeMITEpaTypo
CTEHKHU B 00b

He MeHee 25 1

BUK, MKTH unnn
(n) MD

100% nmoctym
TpyO




O1eHKka COCTOTHUS
MeTaJljia BBIPE30K
(MB)

He menee tpe
BBIPE30K C Ka
IIOBEPXHOCTH

Harpesa

Huxe 450°C

BHUK, ¥V3T, MKTH

O11eHKa COCTOSTHUS
MCTaJljla BBIPE30K
(MB)

50% noctynH
TpyO

He menee 2 T
30HaX C YCKOJ
Koppo3wuei (0

MM 3a 10° )




2. DKoHOMam3ep HezaBucumo ot BUK 100%
apaMeTpoB
V3T 5%
3. LlempHOCBapHBIE 300°C u BbIIIIE BUK, Y3T B 30He
TOIOYHBIC IKPAHBI MaKCHUMaJTbHE

TCIIJIOBBIX Hal

JOCTYIIHBIX M

O1eHKa COCTOSHUS

B 30nax, roe

MeTaJljia BBIPE30K | IPOUCXOAUIIH
(1B) MTOBPEKICHHUS

4. ITaporipoBoj1 B Brimie 450°C N3mepenne [Ipsambie Tpy(

npesenax KoTia u3 OCTaTOYHOMN rUObI

cranei: 12MX u nedopma

15XM

R05041




2XIM®, 15XIM1D

10XOMDFB u
X10CrMoVNDb9-1

500°C u BoILIE

530°C u BoIIIE

HeszaBucumo ot Mmapku

cTaji

450°C u BbIILIE

BUK (u3mepennue
OBAJTLHOC

™), Y3T, V3K,
MIIK

(MITJT) mma I,
POIIC

I'ubsr - 100%
Ecnu xommae
Tr'H0OB B COCT
MapornpoBoa
npeaenax Kot
oonee 20 mT.

ruboB

Jost
MEePJIUTHBIX
crainen 500°C

H BBIIIC

Jliist

MapTEHCUTHBIX
cranent 530°C

H BBIIIC

Mgk (MU) ru6os

10%, HO HE M
JIBYX THOOB




5. Komekropsl Beoimie 450°C 500 500 BUK Kpomxku BHYT
raporieperpeBareiein IMOBEPXHOCTH
paaraTbHBIX
OTBEPCTHI1 B
KOJIMYECTBE H
3 .
6. Komtekropst 450°C u HIXKE
7. BeixogHoi 500°C u BbIlIE - - BUK, MIIK Hapyxnas
KOJUIEKTOP TOPSTYETo (MITI) nmum I/, | moBepXHOCTH
MpoMIIeperpena nnu BTK KOJIJIEKTOPOB
LEHTPAIBHOM
30HBI PACIIOJI
HITYLEPOB Ha
y4acTKe
MPOTAKEHHOC
menee 1000 »
8. Kopmyc Hezasucumo ot|500 700 BUK, V3K Hapyxnas
BIIPBICKHBAIOIIETO napaMeTpoB MOBEPXHOCTH
MapoOXJIaJnuTeNs, PacmoI0KeHY
IITaTHBIE BIPBICKU Tyuepa
MapOIPOBOJIOB MEXKIY BOJIOTIOIAFOLI]

TIOBCPXHOCTIAMU

HarpeBa

YCTpOMCTBA H

100 MM oT cT!

niTyuepa




450°C u Bbl1IE BHUK, MIIK Hapyxnas
(MILO) umum LI, |moBepXHOCTH
[IyckoBbI€ BIPBICKHU B .
V3K, V3T HUKHEH
apoIpoBoJax .
oOpa3yromei
ropsiyero
e 0,5 M «
IIpOMIIEpPETpPEBA U
BIIPBICKA U 32
TJIABHBIX 3
3aLUTHOU Py
apoIpoBoax
Ha anuHe 50 -
MM
9. I'u6Gwr Hust 600 700 BUK (m3mepenune |20% ruboB Ty
HEO0OOrpeBaeMbIX TPYO | EPIUTHBIX OBAJIBHOC KaXJ0ro
B IIpejiesax KoTiia ¢ craneit 450°C ™), MIIK (MII1) |Tunopasmepa
HapyKHBIM W BBIIIE nmu L, V3K, TIEPIIUTHBIX C
TMaMeTpoM 57 MM 1 V3T 50% ruboB T}
Oonee fons MapTEHCUTHB
MapTEHCUTHBIX B
cTanei
craneit 500°C
Y BBIIIIE
['uOb1 HapykHBIM | ['HOBI HAPYXKI
JIUaMETPOM MEHee |AHUaMETPOM M
76 MM MM - HE MEHE
KOHTPOJIMPOBATh | Ha KOTEN
BbIpe3koi 1 BUK
HapyXHOHU U
BHYTPEHHEHN
MOBEPXHOC
TH
200 (400) - BUK (u3mepenue |25% ruboB Tj
OBAJIBHOC KaX0r0o




Huke 450°C,
24,0 MIla u

BBIIIIC

), MIIK (MIT)
wm 1/], V3K,
V3T

TUIIOpa3Mepa
9,0;

10% - ¢ D/S|
HO HE MEHEE
ru0os.

ITpu Hapabot
0omee 300 Tl
4acoB 00beM
KOHTPOJISI
YBEITMYNBACT

paza




I'nOb1 HapyKHBIM
IMaMETPOM MEHEe
76 MM

['uOb1 Hapy X!
JUaMETPOM M

MM - HC MCHC

KOHTPOJIUPYIOTCST | HA KOTEJ
BbIpe3koi 1 BUK
BHYTpEHHEH (U1
HapyKHOMN)
MTOBEPXHOCTH
Huxe 450°C, 200 BUK (u3mepenne |I'ubwi ¢ D/S >
10,0-14,0 OBaJIBHOC JUIS KOTJOB |
MIla ™), MIIK (MIT) |u
wm LT, V3K, D/S> 10,9 n7
V3T KOTJIOB 14 M
25%
400 BUK (u3mepeHue | Tu6w ¢ D/S E
OBAJIBHOC

™), MIIK (MIT[)

U1 KOTJI0B 1

u D/S 10,9



i L1, V3K, KOTJIOB 14 M
V3T 15%

['uOb1 HapykHBIM | ['HOBI HAPYXKI
JTUaMETPOM MEHee |AHMaMETPOM M
76 MM MM - HE MEHE
KOHTPOJIUPYIOTCSI | Ha KOTEN
BbIpe3koi 1 BUK
BHYTpeHHEH (U1
Hapy’KHOM) IOBEpX

HOCTH




Hwuxe 450°C, 400 BUK (u3mepenne | 10% rudoB Ty

amxke 10,0 OBaJILHOC KaXKII0T0

Mlla ), MIIK (MITI) |THnopa3smepa
nmu LI, V3K, Ha3HAYECHHUS, |
V3T MEHee Tpex

Bapa6aHLI CBApPHLIC U LCJIbHOKOBAHBLIC

10. OGeuaiiku BUK BuyTpenHss
MIOBEPXHOCTH

JOCTYIIHBIX M




11. OcHoBHbIE
MPOJIOJILHBIC U
MOTNEepPEYHbIEC CBAPHBIE
IIBBI C OKOJIOIIIOBHOM

30HOU

BHUK

o Beelt e
CBapHBIX LIBC
BHYTpPEHHEU

[IOBEPXHOCTU

JOCTYIIHBIX M

MIIK (MILJ) nin

10% mIVHEI K

1, Y3K Ba ¢
TIPHJICTAFOTIH
30HaMH 110 4(
12. PemoHTHBIE BUK, MIIK HarmraBneHHE
3aBApKU B OCHOBHBIX (MITO) vmm LA, |metamn u
CBApHBIX 1IBAX U V3K MIpUJIEraoIIu
OCHOBHOM MeTaJlje, o 40 Mm - 1(
BBITIOJTHEHHBIE 0€3
OTITyCKa
13. PemonTHbBIE BUK, MIIK HartaBneHHr
3aBapKy Ha (MITT) nmm L0 MeTaJll |
MMOBEPXHOCTU TPYOHBIX MIpUJIEratoIIu
OTBEPCTHI U HA o 40 mm - 1(
PacCTOSIHUU OT HUX
MeHee JIMaMeTpa,
BBITIOJTHEHHBIE 0€3
OTITyCKa
14. 11IBbI mpUBapKu BUK ITo Bcelt
BHYTpuOapabaHHBIX MPOTSAKEHHOC
YCTPOMCTB IIIBOB B JIOCTY
MecTax
MIIK (MITJ) nu | 10% mpoTsike
LT IIIBOB
15. /Tauma BUK, MIIK BHyTpeHHss
(MITI) mmm LT MMOBEPXHOCTH

IIBBI TIPUBAPF




KPCIIJICHUS JI¢

3arBopa - 100

16. JIazoBBIC 400 BUK, MIIK [ToBepxHOCTE
OTBEPCTHUS (MITI) nmum LI, 10 BCEH 1101
V3K YIUIOTHUTEIb

MOBEPXHOCTH

3arBopa - 100

17. OtBepcTus B 400 BUK [ToBepxHOCTE

npeaciax BOAAIHOTO

o0beMa

OTBEPCTUI U

HITYLEPOB C

MTPUMBIKAFOIII]
HUM y4YacTKal
MOBEPXHOCTHU
OapabaHna mu
30 - 40 MM o1
KPOMKH OTBE€]

B 00beMe 100

MIIK (MITJ]) nam
A

To ke B 00be




18. OTBepcTus TpyO

apoBOro oovema

400

BUK, MITK

(MILJT) o LT

IToBepXHOCTE
OTBEPCTUH U

LITYLIEPOB C

IIPUMBIKAFOILL
HUM yYacTKO!
BHYTpPEHHEN

IIOBEPXHOCTHU
OapabaHa mu
30 - 40 MM o1
KPOMKH OTBE€]
B oObeme 159
KaXKJI0U rpyn
OJTHOMMEHHOI
Ha3HA4YCHHUS], |

MmeHee 3

19. YrnoBeie cBapHbIC
COCIMHEHUSI IPUBAPKH
HITYLEPOB TPYO
BOJISTHOTO M TIAPOBOT'O

00BEMOB

BHUK

C HapyxHOU
IIOBEPXHOCTHU
OapabaHa mMeT
CBapHOTO IIIB:
OKOJIOIIIOBHO]
He MeHee 30 1
cTopony - 10

JOCTYIIHBIX M

MIIK (MITJ]) nam

oA

C HapyXHOM
MMOBEPXHOCTH
OapabaHa MeT
CBApHOTO IIIB:
OKOJIOIIIOBHOI]
He MeHee 301

CTOPOHY:

1) 15% mBoB
rpynmsl Tpyo
OJIHOMMEHHOI
HA3HAYCHMUS, |
MeHee 2 IIT.

KaXJ0U rpyn

2) PeMOHTHBI
3aBapKH:
HAIJIaBJICHHD




MCTAJIJI C
OKOJIOILIOBHOI]
ge meree 30 1

cropony - 10(

Jluteie neramu DN 100 u 6onee. Kpenex

20. Kopmycsl 450°C u Bbl11IE 600 900 BUK, MIIK PanuycHeie
apMarypsl U Ipyrue (MILI) wmwm L0 Mepexobl Ha
JIUTHIC JIETaIN Y BHYTPECHHMU:
ITOBEPXHOCTE!
100% nerane
TB 50% neranei

Hwuxe 450°C - - BHUK, MIIK PannycHeie
(MITT) nm L0 Mepexoabl Hay
Y BHYTPCHHMU:
MOBEPXHOCTE!
o01ero xomnu
IeTajied Kax]

Ha3HAYCHUS

21. llInunexku M42 u | HesaBucumo ot 600 600 BUK, MIIK Pe3nboBas

0oJIBIIIETO pasMepa apamMeTpoB (MITT) nmum LI, MMOBEPXHOCTh
JUISL apMaTypsbl U mm BTK, Y3K JIOCTYIIHBIX M

(haHIIeBBIX




COE€IUHEHUN

apoIpOBOJIOB

450°C u Bbl1IE B Topuesas
MIOBEPXHOCTh
CTOPOHBI Tall

50%

B nmosumusax Tabnuiiel, rae nepruoIMIHOCTh KOHTPOJIS YKa3aHa 25 ThICSY YacoB,
JOTYCKAeTCs PaCIIUPHUTH €€ JI0 IEPUOIMYHOCTH KallpeMOHTa, HO He OoJiee, 4eM 110 35

ThICAY 4YaCOB.

TpyOonpoBoabi: NaponpoBOAbI CTAHIMOHHBIC M B Mpeaesax
TYpOUH, NUTATEJIbHbIC TPYOONPOBOABI ¢ HAPYKHBIM JUaMeTPoOM 76

MM M 00Jiee

126. PermameHT  KOHTPOIS OCHOBHBIX JJIEMEHTOB  CTAaHLIMOHHBIX
TpyOONPOBO/IOB U MapONEPENYCKHBIX TPyOOIIPOBOJOB TYpOUH NMPUBEJEH B TadJIULE
VII.2.

OObekT KoHTpOJist | PacueTHbie KonnuecTBo myckoB 110 Metoa KOHTpOJIst 00
napaMeTpsbl Hayajga KOHTPOJIs KOHT
Cpelibl

DHeprobokyu | DHEproycTa
MOIIHOCTHIO HOBKU
300 MBT 1 | MOIIIHOCTBIO

BBIIIIE menee 300
MBrt
1 2 3 4 5 €
1. TpyOs1
IapoIIPOBOJIOB:
n3 craneit: 12MX, 450°Cu - - BUK (13mepenue IIpsiMble TP

15XM, 10CrMo0910 | Bbime octaTo4yHO# eopma | rHOBI - 100




uun), POIIC naponpo

BOJIA
13 CTaJIei: 500°C u
12X1MO, BBIIIIE
I15X1IM1®D
13 cTayei 530°C
10XOMDBb, BBIIIIC
X10CrMoVNb9-1
2. I'ubw1 1 Beime BUK (u3mepenue 20%
IITAMIIOBaHHbBIC 500°C OBaJILHOC
KOJICHa ™), MIIK (MIT[]) v
100%
MaponpoBOIOB U3 1, V3K, V3T




CTaJIe¥ MEPIUTHOTO

KJ1acca
450 - 500°C 5%

100%
3. I'ube1 u Brime BUK (u3mepenue 30%
IITaMIIOBaHHbIE 530°C OBAJIbHOC
KOJICHA ™), MIIK (MIT[]) i
MaponpoBOIOB U3 I, V3K, V3T
crajieu

MM - Or1tenka He menee 1

MapTEHCUTHOTO
xnacca (10XOM®B, Ml\iKpOHOBpe)KI[eHHOCTI/I KaXKIOMY
X10CrMoVNDb9-1) (Micm) THTOPasMe]

MeHee Tpex

MapoIpoOBO;




530°Cwu - - BUK, MIIK (MIIM) 10%

HIDKE nimu L1, Y3K, V3T
4. ltamnocBapueie | HezaBucumo 450 450 BUK, MIIK (MI]J]) 25% obmer
KOJIeHa oT nmm L1, Y3K KOJIMYECTBA

apaMeTpoB
5. Kpyrousorayteie - - - BUK, MIIK (MII[) 50% obmer
otBobI (R/D < 2,5) nimu L1, Y3K, V3T KOJIMYECTBA
6. Yuactku 450°C n - - BHUK, Y3K 100% B 30H
HIapOIPOBOIOB B BBIIIIE BO3MOYHOT

MecTax MPUBAPKU
mTyuepoB ¢ DN5SO u
OoJsee, TpEeHaAXHBIX
JIMHUN, BPE30K
BPOY u POY

Ha paccTosi
MEHee JIByX
TpyOBI OT M

BPE3KH




7. IlurarenpHbie
TpyOOIPOBOBI OT
HaIlOpHOT 0 narpyOka
MUTATEIBHOTO

Hacoca 10 KOTia

Hezasucumo
oT

napamMmeTpoB

250

500

N3MmepeHne TOIIHbBI
crenku (Y3T)

TpyOsI u ¢
JeTaJIHN TOC:
BBIXO/IHBIX |
peryaupyro
apMaTyphbl F
D tpy06slI 11C
TIBYKEHUS C
perynupyo
IPOCCENNPY
oprasa, 30H
YCTaHOBKH

JPOCCENbHE
11a{00BBIX
IIETIEBBIX [I]
TYTIHKOBBIC
30HaX BO3M
KOPPO3UOHE

HW3HOCA, BKJ]

3araylIky (
BUK (oBanb ['u0s1 - 50%
HOCTh), Y3T, V3K [lITammnoBar
koJieHa - 30
IITammocs:

KoJieHa - 50



8. Koprycsr
apMatrypsl U Ipyrue
muTble netaau DN

100

450°Cu

BBIIIC

600

900

BUK, MIIK (MI1JI)
i LI

PanuycHbie
HAPYKHBIX |
BHYTPEHHU:
MOBEPXHOCT

nerainen




Hwuxe 450°C

BUK, MIIK (MIT1J])
i L]

PannycHeie
HaPYKHBIX
BHYTPEHHU:
MTOBEPXHOCT
00I11er0 KOJI
JIeTajeH Kay
Ha3HAYCHHS

MECHEEC OHO

9. llInuaexku M42 u
OoJIBIIIEro pasMepa
JUTSL apMaTypPhl |
(haHIEeBBIX
COEeIMHEHUN

aponpoBOIOB

HezaBucumo
oT

napaMeTpoB

600

600

BUK, MIIK (MI1JI)
nim /] nmn BTK, V3K

Pe3nboBas
ITOBEPXHOCT

AOCTYIIHBIX




B nozunumsax tabmuus VIIL.2, rae yka3aHa NepuOJUYHOCTh KOHTPOJS 25 ThICSY
4acoB, A0IMyCKaeTcs pacIMPUTh €€ A0 MEPUOANYHOCTH KallpeMOHTA, HO He 0oJiee, ueM

10 35 ThICAY 4acoB.

CBapHble coeITHHEHHs TPYOONPOBOI0B ¢ HAPYKHBIM THAMETPOM
100 MM 1 GoJlee M KOJLJIEKTOPOB

127. PernmaMeHT KOHTPOJII CBApHBIX COCIMHECHUN TpPyOONpPOBOJOB U

KOJUIEKTOPOB npuBejaeH B Tadiune VIL.3.

O0BeEKT Pacuernbie KonmuecTtBo Tuno Merton O0Be
KOHTPOJIS mapaMeTpsl | MMyCKOB JIO Hadaa CBapHOTO KOHTPOJISI KOH
CpeIbI KOHTPOJIS COEIMHEHNS poJs

OHepro | DHepro
0JI0KH ycTa
MOIITHOC | HOBKH
1610 300 | MOLIITHOC

MBT n ThIO

BBIIIC MCHCC

300
MBT
1 2 3 4 5 6 7
1. ITuraTeapHbIN HezaBucumo - - Tun 1 BHUK, V3K 5%
TpyOOIIPOBOT OT oT
HAMoOpHOTO MaTpyoka napaMeTpoB

IIHUTAaTCIBbHOI'O HACOCa 10

KOTJIa




600 900 |Twum?2 BUK 25%
(u3mepenue
Karera
YTJIOBBIX
mBoB), MIIK
(MILJ) nin
LI, V3K
2. Komtektropsl u Ot 250 1o - - Tun 1 BUK, V3K 5%
TpyOOIIPOBO/IBI B 450°C
mpejenax KoTia u
900 1200 |Twm 2 BUK, MIIK 25%
TypOWHBI, CTAHIITHOHHBIC
(MILJ) nnun
TpyOOIIPOBOBI U
I, V3K
MapOIPOBO/IbI
3. Komnekrops! u Ot 450 o 450 600 |[Twum 1 BUK, Y3K 10%
TpyOOIIPOBO/IBI B 510°C
npenenax KoTjia u
TypOHHBI, CTAHIIUOHHBIE
TPYyOOIIPOBOIBI U
PyDoup . Tun 2 BUK, MIIK S50%
MapoIPOBOIbI U3 CTaNEH
(MIT) nmum
MEePIUTHOTO KJlacca
LT, V3K
510°Cwu 450 600 |Twum 1 BUK, MIIK 20%
BBIIIIE (MITM) nmum

I, V3K




Tun 2 BUK, MIIK 1009
(MIT) non
1, V3K
Tun 1. BUK, MIIK 1009
Caapuble (MITO) nmum
COCJIMHEHMUS 1, V3K
EHTPOOEK
HOJIUTBIX TPYO
Tum 2. Tpy®o | TB meramna 1009
U3 CTaJIH IBa u
I5XIMI® ¢ | 0cHOBHOrO
JTUTBIMA MeTasuia
JETATISIMU U3
cTanu
I5XIMIDJI
4. KoieKTopsl 1 510°Cn 400 500 |[Twum 1 BUK, MIIK 25%
TpyOOIIPOBO/IBI B BBIIIIE (MITM), nmm
npejenax Kotia u 1, Y3K, TB
TypOHHBI, CTAHIIUOHHBIE
MapoIPOBOIbI U3 CTaNEH
MapTeHCUTHOTO Kjlacca
Mxkn (M) He menee
3a KaXK[Ibl
nepe
MyCK WK
MIPOBOJ U
Ha Kaxy
rpymny (i
KOJIIEK
TOPOB C
pacuer

HOU TEMI




TypOH BBl

530°C

Beipeska OpnHa Bblj

CBapHOI'0 Ha KOTel

COEMHEHMS]  |mapo

(1B) MPOBO/JI
Tum 2 BUK, MIIK 1009

(MIT) nmum

LA, ¥3K, TB,

Mgk (M) 20%




5. Komekrops! u 510°Cn 400 500 | Twun 1 u Tun 2 | BUK, MIIK 1009

TpyOOIpPOBOIBI B BBIIIIE (MITO) nnum

npejenax Koria u 1, V3K, TB

TypOWHBI, CTAHIITHOHHBIC

apOIPOBO/IBI. My (MIT) 0%

Pasnoponnsie cBapHbIe

COEIMHEHUS DJIEMEHTOB

13 CTAJIEH MIEPIIUTHOIO U

MapTEHCUTHOT'O KJIacCOB.
Bripeska Onna BBI
CBapHOT0 Ha KOTeJ
COEJIMHEHHUSI Ha 11
(1B) ITPOBOJ |

1)

6. TpyOorpoBoIbI U3 390°C u Tun 1 Ouenka OnHo cBé

cramu 20 (mu 15M, BBIIIIE COCTOSTHUS COETNHC

16M) MeTajuia 1mo

BBIpE3KE IS
BBISIBJICHUS
rpadurta (1B)




7. Komiekrops! U3 cranu AHanus Ha

20 (mnu 15M, 16M) coziepKaHue
rpacgura no
CKOJIy WUJIH

peruiuke (MN)

Onno

COCMHEE
Ha OTHOM
KOJIJICKTO

KaXxJ01ro

128. Cpok mpoBeqeHHusT KOHTPOJISI OMPEACISIeTCS JOCTHKCHUEM YKa3aHHBIX B
tabmunax VII.1 - VII.3 napaboTku v KonudecTBa myckoB. [Ipu 3ToM 06a mapamerpa
(HapaboTKa M MyCKM) ICUCTBYIOT HE3aBUCUMO U CPOK KOHTPOJISI YCTAHABJIMBACTCS 10

JTOCTIKEHUU 00JIee PaHHETO U3 ITUX JABYX COOBITHH.

B cnyuae oOHapykeHHs HEJOMYCTUMBIX JIePEKTOB B METaJIE WJIM CBapHBIX
COCIMHEHUSX 3JIEMEHTOB 000PYI0BAHUS MPU IKCIUTYaTallMOHHOM KOHTPOJIE PEILICHHE
0 HEOOXOIMMOCTH U 00BEME JOTOTHUTEIHLHOTO KOHTPOJIS IPUHUMAET OpTaHU3aIus,
BBITIOJIHSIIOIIAs] KOHTPOJIb; P HEOOXOMMOCTHU MPUBIIEKACTCS CIICLIMAIU3UPOBAHHAS

HAaYYHO-HUCCIICIOBATCIIbCKAA UJIN SKCIICPTHASL OpraHU3alusl.

JlonyckaeTcsa 3aMEHSATh KOHTPOJIb CBAPHBIX cOoeqUHEHUNA MeTtonoM Y 3K Ha

paarorpaguuecKuii KOHTPOJIb B TOM K€ 00bEME.

Jlomyckaercs B JOMOJTHEHHE K METOJaM MOBEPXHOCTHOTO KOHTPOJISI METaslia
MIIK (MIIM) viu /] npuMeHsITh TpaBjieHUE.

ITo MCPC HAKOIUICHUS OIIBITHBIX HAHHBIX IT1O JUITMTEIbHOM IMPOYHOCTHU MCTAJJIa 1
3KCHJ’IyaTaHI/IOHHOﬁ HaJAC)KHOCTU JJICMCHTOB M3 XPOMHUCTBIX crajen MapTCHCUTHOI'O

KJ1acCa pCrilaMCHT KOHTPOJIA OJIST HUX MOXKCT OBITH YTOYHCH.

VII. KOHTPOJIb METAJIJIA ITIOCJIE OTPABOTKHA
HA3HAYEHHOI'O PECYPCA (CPOKA CJIY/KBbI)

129.Ilpu  npoctmxeHun  oOOpyJOBaHMEM WM  TPYHNOW  BJIEMEHTOB
000py0BaHMs HA3HAYEHHOTO pecypca (Cpoka ciry»k0bl) KOHTPOJIb METajllla B paMKax
TEXHUYECKOr0 JIMAarHOCTHPOBAHUS, BBIMIOJIHSIEMOrO C LEIbI0 MPOJUICHHUS pecypca
(cpoka ciyk0bI), TPOBOJUTCSI C TMPUBJICYCHUEM CHEIUATU3UPOBAHHON SKCIIEPTHOM
OpraHu3aluy, HUMEIOLIEH JIMIIEH3UI0 Ha MpaBO 3KCHEPTHU3bl MPOMBIIUICHHON
0e30macHOCTH 000pPYAOBaHMS, C YCTAHOBICHUEM MPHU MOJIOXKUTEIbHBIX Pe3yJbTaTax

TCXHUYCCKOI0 AUAarHoCTUPOBAHUA COOTBCTCTBCHHO AOIMOJHHUTCIBHO HA3HAYCHHOIO



pecypca (BpeMsl 3KCIUTyaTallMd B 4Yacax WM KOJIMYECTBE LIMKIOB HArpy>KeHus) B
3aKJTIOYEHUH JKCIIEPTHU3bI MPOMBIIIJICHHONH 0€30macHOCTH, MPOBEACHHON IOCTe
OKOHYAHMUS HWCYEpPHaHUs HA3HAYEHHOTO pecypca), a TakXKe JIOMOJIHUTEIbHO
HA3HAYEHHOTO CPOKa 0Ee30MacHON IKCIUTyaTauu (CiykO0bl) (BpeMs dKCIUTyaTallud B
KaJleHJapHBIX TOJaX) B 3aKIIOYCHUH SKCIEPTU3BI MPOMBIIUICHHON 0€30MacHOCTH,

MIPOBENICHHOM MOCTIE UCTEUCHUS Ha3HAYEHHOTO CPOKa CITYKOBI.

O6bem (mporpamMma) TEXHHMUYECKOTO JIUATHOCTUPOBAHMS TPH TOBTOPHBIX
(BTOpUYHOM) TPOJICHUSX pecypca MOMKET OTIMYATHhCS OT THUIOBOH MPOrpaMMbI

TEXHUYCCKOIo IMarHoCTUPOBaHUsA IMPHU IICPBUYHOM IIPOAJICHUH.

Pemenusi, cBA3aHHBIC C KOHTPOJIEM MeTalljia 000pYyI0BaHUS MPH TEXHUUECKOM
JWAarHOCTUPOBAHUH, BKJIIOYAs OTKIOHEHHUS OT THUIOBOM IIPOTPAMMBI WM €€
KOPPEKTUPOBKY MO MpPUYUHE OOHapyXeHus: (paHee WM MpPHU TEKYILIEM KOHTPOJIEC)

HCOOMYCTUMbIX }qu)CKTOB, MNPpUHUMACT IMPUBJICHCHHAS SKCIICPTHAA OPTraHU3alluAg.

TumnoBble MporpaMMbl KOHTPOJSI METajula 3JIEMEHTOB OOOpYIOBaHUS IpHU

IMPOMJICHUUN peCypCa NPUBCIACHBI HUXKC.

Kotabl

130. Dnementamu KOTJa, I KOTOPBIX YCTAHABJIMBACTCA Ha3HAYCHHBIN

pecypc, SIBISIIOTCSA:
nepenycKHbie TPyOOIpoBo bl ¢ TeMIiepaTypoit akcruryaramuu 450°C u BbIle;

KOJUIEKTOPBI Napomneperpesareneil ¢ remmneparypoi skcmtyaramuu 450°C u

BBIILIE;
JUTHIE IETANIN ¢ Temieparypoi skcruryarauuu 450°C u Bbie;

KpenexxHsle getanu M42 u 6oznee ¢ temmepaTypoil skcruryatauuu 450°C u

BBIIIIC;
OapabaHbI.

K pecypcHbIM 35IeMEHTaM OTHOCSITCSl TAKXKE MMOBEPXHOCTH Harpena (IKpaHHbIE
U maporneperpeBaresbHbie), padoTatoiue npu temmeparype 450°C u Boiie. s Hux
pecypc YCTaHaBIIMBA€TCSd WHJMBHUIYAIbHO IO pe3yjbTaTaM MPOBEIECHHOTO
oocnenoBanust (TJ]) u omeHkH (PaKTHUECKOTO COCTOSHUSA MeETaljia, TO €CTh II0
KOHKPETHOMY KOTJIYy C Y4Y€TOM €ro OCOOEHHOCTEH, YCJIOBMM OJKCIUTyaTallud u

AWHAMHWKHU ITOBPCIKIAACMOCTH.



131. Pecypc TpyO mOBEpXHOCTEH HarpeBa yCTaHABIMBAETCS MO Pe3yJbTaTaM
MEPBUYHOTO TUATHOCTUPOBAHUS TOcie HapaOoTKu 50 THICSY YaCOB, BKIIOUYAIOIIETO
WCCJIEIOBAHUS COCTOSHUS MeETajuia, M MPU TMOCICAYIOUUX TUATHOCTUPOBAHHIX

peCypc MOKET YTOUHATHCS.

TexHu4eckoe NUAarHOCTUPOBAHUE HKPAHOB W MaporeperpeBaTeieil (MpsambIxX

Y9aCTKOB U THOOB TPYO) KOTJIOB BKIIFOYACT CIICAYIOIIHNE OTCPAIIUH:

a) HapyxHbIit 0ocMOTp TpyO B KOTJIE - BBIIIOJHIETCS B MMOJHOM 00bEME BO BCEX

AOCTYIIHBIX MECTax.

0) MarauTHBIM KOHTPOJb ISl BBISIBIICHUS TEIUIOBOM HEPABHOMEPHOCTH TPYO
9KpaHOB U 3MeeBUKOB naponeperpesareneit (MKTH) u3 craneit nepautHoro kiacca
u MarauTHas peppuromerpus (MD) maponeperpeBaTeneil U3 ayCTEHUTHBIX CTajei -

BBIITOJIHACTCA (baKYJ'IBTaTI/IBHO B IIOJJHOM 00BEME B JOCTYIIHBIX MECTax.

B) YibTpassykoByto tommuHomeTpuro (Y3T)- nHe w™menee 30 TpyO Ha
KOHKPETHYIO TMOBEpXHOCTh HarpeBa. BwiOop Tpy0 mnsa mnposenenus Y3T
OCYILIECTBIISIIOT C YYETOM pPE3yJbTaTOB OCMOTPa W MAarHUTHOTO KOHTPOJS: C

MaKCUMAaJIbHBIM U3HOCOM U (WJIM) ¢ MAaKCUMAJIbHON TEMIEpaTypol CTEHKH.
r) Bripes3ky 00pa3uoB 15 McClleJOBaHUM.

MecTta BbIpe30k 00pa3iioB BEIOMPAIOT HA OCHOBAHUU PE3YJIbTAaTOB HAPYKHOTO
OCMOTpa, MarHUTHOTO KOHTPOJISI U U3MEPEHUH TONILMHBI CTEHKH TpyO. BbIpesky
CJIEJIyET BBIMOJIHATh U3 TPYO, UMEIOIIMX HauOObIIyI0 HapaOOTKY, MaKCUMaJlbHbIE U
MUHUMaJIbHbIE 3HAUEHUSI MarHUTHOTO MapaMeTpa Wiu cojiep kaHust peppuTHON (a3bl
U HaxXO[SAIIMXCA B 30HAX C Pa3jIMYHBIM TEIUIOBOCHPHUATHUEM, a TaKXKE HMEIOLIUX
HaUMEHbBIINE 3HAUEHHUs TOJIMHBI CTEHKU. M3 Kak7qoil 30HBI BBIPE3aIOT A0 ABYX
oOpas1oB auHoi He MeHee 150 mm. Eciu nimanupyertcst mpoBeieHne MEXaHUUECKUX
WIM KapONpPOYHBIX MCHOBITAHUN MeTajljla Ha BBIPE3KE, TO JJIMHA BbIPE3aeMBIX
oOpasmoB (oTpe3koB) TpyO doKHAa cocTaBisTh He MeHee 350 mMm. Ha ommy

MOBEPXHOCTh HarpeBa BbIpe3atoT oT 5 10 10 06pa3uos.
n) VccnenoBanus MeTaiiia BbIPE3OK:

BU3YaJIbHBIA KOHTPOJb U U3MEPEHUE HAPY)KHOI'O M BHYTPEHHETO JUaMeTpa

TpyO M TOJIIMHBI X CTEHKH ¢ (PPOHTOBOM U THLIOBOU CTOPOH;
U3YYEHUE CTPOCHUS OKCUIHOM TIJIEHKH;
UCCJIEA0BaHUS COCTOSIHUS MUKPOCTPYKTYPBI M IIOBPEKICHHOCTH METAILIA;

OTpeJIeICHNE YKBUBAJIICHTHON TeMIlepaTyphl SKCILTyaTalluy M0 (PaKTHIECKOMY

COCTOAHHIO MCTaljia 1 OKCHHHOﬁ IIJICHKH,



OTIPEJICIICHNE KAPOIIPOUYHBIX CBOMCTB (ITUTENHHON MPOYHOCTH) METANIIA - TIPU

HEOOXOIMMOCTH, ONPEeNIIeMOM opraHu3anuei, Mponu3BoAAIIEeH KOHTPOIb.

132. Hepaspymaromuit U pa3pyLIaroIInii KOHTPOJIb MeTasia
MaporepenyCcKHbIX TPyOOIPOBOIOB KOTIOB U TYPOUH C TeMITepaTypoil IKCILTyaTalluu
450°C wu BBIIIE TPH TPOIJCHHUU CPOKA HMX CIYyXObl CBEpX HazHAYeHHOTro (WM
JOTIOJIHUTENIBHO ~ HAa3HAYEHHOT0) pecypca BBIMOJIHAETCS B  COOTBETCTBUU C
TpeboBanusimu mo TJ/] MeTamna CTaHIIMOHHBIX MAPOMPOBOAOB MPHU MPOAJIECHUU UX

pecypca - myHKThl 137 - 144 OHIL

133. MeTtonbl 1 00BEMBI KOHTPOJS TPU TEXHUYECKOM JTUATHOCTUPOBAHHUH
KOJUJIGKTOPOB MapoIeperpeBaTeIbHOTO TPaKTa KOTJIa, pabOTAIOINX MPU TEMIIEpaType
450°C u Boiie, npuBeaeHsl B Tadmumnax VIIL1 - VIIIL.3.

a) KomnekTopsl maporneperpeBaTesnei.

Tab6muna VIII.1

Pacuernbie Merton O6beM KOHTpPOJIS [Ipumeuanue
napaMmeTpsl | KOHTPOJIsS
Cpenbl
1 2 3 4
HeszaBucumo |BUK Kpomku BHyTpeHHel | KoHTponupyeTrcsi OlMH KOJIJIEKTOp OT
oT MOBEPXHOCTHU paauaIbHBIX | KAXKIOTO BU/]IA, BbIpa0OTaBIINI
TEMIIEPATypPbI OTBEpCTUN B KOJMYECTBE HE|Ha3HAUYECHHBII (1OTIOTHUTENBHO
MeHee 3 IITYK Ha3HAYCHHBIN) pecypc
1o 510°C BUK, Y3K |OcHoBHBIE CThIKOBbIE cBapHbie|[Ipu oOHapyKeHHMH HEIOIMyCTUMBIX
coenunenus (tun 1) - 20%, Ho He | nedexkToB o0beM KOHTPOJIS
MEHEe OJHOTO0 Ha  TPYMIy|yBEIUYUBAETCS BJIBOE; IPU TOBTOPHOM
KOJJIEKTOPOB AAHHOT'O BUJA oOHapyXeHUU HEJIO0MYCTUMBIX
neheKToB - o0beM KOHTPOJIS
Boiie 510°C | BUK, Y3K,|OcHOBHBIE CTBHIKOBBIE CBapHbIC
yBenuuuBaercs 10 100%
MIIK coenunenus (tun 1) - 50%
(MITM) vm
1801
1o 510°C BUK, V3K, |Cpaphble coenuHeHus npuBapk |llpu oOHapyXeHUH HeIOMmyCTUMBIX
MIIK JIOHBIILIEK u HITyLIepHbIE | 1ePEKTOB o0beM KOHTPOJIS
(MITQ) unu | coeauHeHust  MapolepenyckHbiX | yBenuuusaercs 10 100%
oA TpyO C Hapy>XKHBIM THAMETPOM
100 mm (tun 2) - 50%




Boiie 510°C | BUK, V3K, |CBapHble coennHeHUs NpPUBAPKU
MIIK JIOHBIILIEK u LITYyLIEPHBIE
(MILA) nnu | coenuHeHust  nmaponepenycKHbIX
B
oa TpyO C HAPYKHBIM JUAMETPOM
100 MM (tum 2) - 100%
M (M) | dnst smeMeHTOB W3 mepiauTHBIX | He MEHEe OJIHOTO CBApHOIO
craneit - 10% COCMHEHUS TIPUBAPKH JIOHBIIIEK W HE
Ji1s 51EMEHTOB U3 MAPTEHCUTHBIX [ MEHEE OJIHOTO IUTYL[EPHOIO CBApPHOIO
craneit - 20% COCMHEHUS Ha  KOJJIGKTOpax U3
NEPJIUTHBIX CTaJlel U HE MEHee JIBYyX
HITYLEPHBIX CBAPHBIX COEIMHEHUN IS
MapTEHCUTHBIX cTajneu c
TEMIIEpaTypol S3KCIUTyaTallud BBbILIE
530°C
HezaBucumo |Y3T, TB |Tpu KOHTpOJbHBIX cedeHus 10| KoHTpoaupyroTcst aBa KOJUIEKTOpa OT
oT JUIMHE KOJUIEKTOpa, B KaXKJOM [ KaXJ0ro BU/]IA, BbIPa0OTaBIINX
TEMIIEPATypPbl CeYeHWH 1O 4 KOHTPOJIbHBIX | HA3HAUEHHBII (1OTIOTHUTENBHO
TOYKH Ha3HAYCHHBIN) PeCypc
Boiie 510°C | BUK OcnoBHoi  Metait:  Hapysknast | KoHTponupyroTcs aBa KOJUJIEKTOpa OT
MIOBEPXHOCTh B 30HE | KaXKJ0r0 BU/]I, BBIPa0OTaBLINX
MEXIITYLIEPHOTO  MPOCTPAHCTBA | HA3HAYEHHBII (1OTIOTHUTENBHO
naporeperpeBaTeIbHbIX TpyO | HA3HAYECHHBIN) pecypc.
100% - B moCTymHBIX MecTax
0) BbIxoiHbIE KOJUIEKTOPHI TOPSYETo MPOMITEPETPEBa.
Ta6muma VIII.2
Pacuerneie Meron O0beM KOHTPOJIS [Ipumeuanue
rapameTpbl KOHTPOJIA
cpenbl
1 2 3 4
HezaBucumo |BUK, MIIK|Hapyxnas mnoBepxHocTs B|KoHTponupyrores BCE KOJIJIEKTOPBI
oT (MITJ) wnu | IeHTpanbHON YacTH MO JUIUHE | JaHHOTO BUAA
temnepatypsl | LIJI 30HBI MEXILITYLIEPHOTO
IIPOCTPAHCTBA HA  y4YacTKe

MPOTSKEHHOCTHIO HE MEHee
1000 MM




Bbiie 510°C | Mkn (MU) |1 xkoHTponbHBI yuyacTok B|KoHTposnupyrores BCE KOJUIEKTOPBI
JOCTYITHOM MECTE | JaHHOT'0 BHJIA
MEXILITYLIEPHOTO
IIPOCTPAHCTBA
o 510°C BUK, Y3K |OcHoBHbIE CTBIKOBBIE
CBapHBbIE COCIUHEHHS (THUI
1) - 20%, HO HE MeHee JBYX
Ha TPYMIy KOJUIEKTOPOB
Beimie 510°C  |BUK, V3K, |OcHoBHEIe CTBIKOBEIC
MIIK CBapHBIE COEIUHEHMS (THI
(MITO) nnm| 1) - 50%
1801
1o 510°C BUK, V3K, |Csapnsie coennHenus | LlITynepHpie coequHeHUss € HapyXHBIM
MIIK IIpUBAPKU JIOHBILLIEK u | inameTpoM MeHee 100 MM, KOHTPOJIMPYIOT
(MIL) wnu | mwtynepusie  coenuHeHuss c|merogoM BUK B o0veme 100% B
|10 HAPYKHBIM )II/IaMeTpOM 100 | mocTynHbIX MecTax. [Ipu momo3penun Ha
MM (Tur 2) - 50% TPEIIMHBI W TPU HAINYAUA TEXHUUYECKOU
BO3MOYXHOCTH HCIOJIB3YIOT B JOCTYITHBIX
Beimie 510°C | BUK, V3K, |Capubie COC/IMHEHNA | \rectax meTox MITK (MITJT) mom LUT.
MIIK MpUBapKu JIOHBIIIIEK u
(MIT) wnu [ ITYHEpHBIE COSAMHEHUS C
10 HapY>KHBIM JHAMETPOM lOO
MM (tut 2) - 100%
Mxkn (M) | dns 3JIEMEHTOB n3|He MeHee OJHOrO CBApHOrO COCTUHEHUS
nepauTHBIX crajeit - 10% MIPUBAPKU JOHBIIIEK U HE MEHEE OJIHOIO
s 3JIEMEHTOB U3 | IITYLIEPHOTO CBAPHOTO COEAMHEHUS Ha
MapTEeHCUTHBIX cTanel - 20% |KOJJIeKTOp MJsl MEPIUTHBIX CTajeil U He
MEHEE JIByX IUTYLEPHBIX  CBapHBIX
COEIMHEHUH JJI1 MAPTEHCUTHBIX CTajeil
HeszaBucumo |VY3T, TB Tpu koHTposbHBIX ceuenus | Kontponupyrores BCE KOJUIEKTOPHI
oT Ha JUIMHE KOJUIEKTOpa, B|JIaHHOI'O BHJA
TEMIIepaTypbl KOKJIOM CcedyeHuH 10 4

KOHTPOJIBHBIX TOYKHU

B) BripbickuBaronue mnapooxJaguTeNIu: IITaTHbIE MEXAY IOBEPXHOCTSIMU

HarpeBa U MyCKOBBIE HA OCTPOM Tape U ropsiueM MpoMIIeperpeBe.

Taomuna VIIL.3



PacuerHbie Meron O0beM KOHTpPOIIA IIpumeyanue
napaMmeTpel | KOHTPOJIS
cpelibl
1 2 3 4
450°C u|(BUK, ¥Y3K |Hapyxnas mnoBepxHoctb B 30He|l. KonTpoas METOA0M V3K
BBIIIIE pacrnosoKeHus HITYLEPA | IPOBOAUTCA Al OOHApY’KEHUS
BOJIONIOJAIOILETO YCTPOMCTBA - | 1€PEKTOB Ha BHYTPEHHEM
KOHTPOJIBHBIMI ~ YYacTOK  IIMPHHOM | IOBEPXHOCTH KOPIIyca.
paBHOI HapyXHOMY IUaMeTpy
. 2. KonTponro  moanexxaT — Bce
Koprnyca u anuHoi 100 MM OT CTeHKH
NapooXjaaJuTeNn JaHHOTO BUIA
HITynepa
1o 510°C BUK, Y3K |OcHoBHble  cThIKOBBIE  cBapHble|[Ipu oOHapy’eHHUN HEIOMYCTUMBIX
coequnenus (tun 1) - 20% ne(eKToB 00BeM KOHTPOJIS]
yBEJIMUMBAETCS BJIBOE; pu
Beiie 510°C |BUK, V3K,|OcHoBHBIE CTBIKOBBIEC CBapHBbIC
ITOBTOPHOM 0oOHapyKEHUH
MIIK coequuenus (tun 1) - 50%
HEJIOMYCTUMBIX JE(PEKTOB - 00bEeM
(MILH) wnm o
11 KOHTpouist yBennuuBaercs 10 100%
450°C u|Y3T Tpu KOHTPOJBHBIX ceyeHus Ha aiuHe | KoHTposio moaiexkar Bce KaMephbl
BBIIIIE KOJIJIEKTOpA, B KaXKIOM CEUYEHUHU MO 4| JaHHOTO BHJA
KOHTPOJIbHBIE TOUKH
450°C u|BUK, VY3K,|Kamepsl IMYCKOBBIX BIpBICKOB; | 1. KoHTpoto MoJyIeXKaT BCE
BBIIIIE MIIK HapyKHas MMOBEPXHOCTh BJIOJIb | KAMEPHI JAHHOTO BUA.
(MITH) wm|HWKHEH — 0Opa3yromie, IMHUPUHON
. 2. Kontponn METOJIOM V3K
I, V3T paBHOM HapyKHOMY JIUaMETPy
NPOBOAMUTCS Ui  OOHApPYKEHHS]
kopriyca Ha jyimHe 500 MM OT MecTta .
. . neeKToB Ha BHYTpEHHEH
BIIPBICKA U 32 3aIIUTHOI pyOamkoi Ha
MOBEPXHOCTU KOpITyca
minae 100 MM

134. Metonbel u 00bemMbl KOHTposisi JuThbix pgeraneii DNI100 u  OGosee

naporeperpeBaTeIbHOro Tpakrta KoTia, padoratomux npu temmnepatype 450°C u

BbIIIIE, MpuBeAeHBI B Tabmmmax VIIL.4, VIILS.

a) Kopmycsl apmaTypsl, TPOWHUKH, TIEPEXOIbI.

Taomuma VIIIL.4

OJICMCHTA

HanmenoBanue

Meron KOHTpOIIS

O0beM KOHTpOIIS

IIpumeyanue




1 2 3 4
Kopmycer BUK, MIIK (MII) wiu | PaguycHbie nepexosl | Kopmycesr apmatypsr ¢ DN
apMarypsl, |10 HapYKHBIX MOBEpXHOCTEN -|> 250 KOHTPOJIUPOBATH
TPOMHUKH, 100% neraneii. TaKKe co CTOPOHBI
[IEePEX0/1bI Pemontnsie 3aBapku - 100% BHYTpPEHHEN
MIOBEPXHOCTH - B
JIOCTYIHBIX MECTaX
Metamnorpaduueckuii | OmgnHa nmpoba ot oHOM JeTanu ¢ | Bermomasercs pu
aHaJIM3 Ha OTOOpaHHOM | MAKCUMAJIbHOM TeMIlepaTypoi | HEOOXOAUMOCTH IO
pobe (M) >510°C PEILICHUIO
CIIEHUATIN3UPOBAHHON
AKCIIEPTHOM OpraHU3alnH
Kopnycsr V3T, TB 100%  neraneii.  Kontpons|Y3T apmarypsl sBisercs
apMaTtypbl IPOBOAAT B YETHIPEX TOYKaX |00A3aTeNbHOM TOJNBKO Ha
PaBHOMEPHO II0 OKPYXHOCTH | MaTpyOKax; HUKHEH 4acTH
KaXJ0ro naTpyoka 1 B 4eThIpex | Kopiryca - (pakyIbTaTUBHO
TOYKaXx, paBHOMEPHO
pacnpeeseHHbIX o
MOBEPXHOCTU HIKHEH YacTH
KopIryca
TpoliHuku V3T, TB 100%  neraneir.  KoHTpoub
OPOBOAST B YETHIPEX TOYKaX
pPaBHOMEpPHO IO OKPYXHOCTHU
HITyLEpa, B YEThIpeX TOYKaX
KOJUJIEKTOpa B OKPECTHOCTH
JUHUU COTIPSHKEHUS co
HITYLEPOM 10 Pa3Hble CTOPOHBI
OT HEro B TMPOJOJIBHOM H
MOTIEPEYHOM HAIPABICHUSAX U B
TOUKE KOJUIEKTOpA,
pacroI0KEeHHOM POTUB
HEHTPaJIbHON OCH HITyLIEpa
[Tepexomsl V3T, TB 100%  neraneir.  KoHTposb

OPOBOASAT B JABYX CEUEHHUAX
BONM3M TEPEeXOJHBIX 30H. B
Ka)KJI0OM

CCUCHUU - YCTBIPEC

KOHTPOJIBHBIC TOYKH,




pPaBHOMEPHO pacIpeieiCHHbIC

110 OKPY’KHOCTH

0) JIutele KoJeHa.

Tabmuua VIIL.S
Pacuernbie Meto KOHTpOIS O06bemM KOHTPOJIS [Ipumeuanue
rapameTpsl
Cpenbl
1 2 3 4
1o 510°C BUK, MIIK (MIIJ]) unu|llo Bceli moBepXHOCTH THYTOM

LA

YaCTH, BKJIIOYas HapPYXKHBIMH,

BHYTPEHHUHI 00BOBI u
HeWTpampHble  30HBI -  50%
Jeranen

PemonTHbIe 3aBapku - 100%

V3T, TB

50% neranen

KoHTponb BBINOTHAIOT B Tpex
CEUEHHUSAX: IIEHTPAILHOM U JIBYX
10 pa3HbIe CTOPOHBI OT Hero. B
KaXXJIOM KOHTPOJIbBHOM CEYEHHU
U3MEPEHUS MPOBOJIAT B UETHIPEX
TOYKaX: o HapyXKHOMY,
BHyTpEHHEMY o00BoJaM U B

HefITpaJ'IBHBIX 30Hax

BoImIe 510°C

BUK, MIIK (MITH) wmu
1801

[To Bcel TOBEpXHOCTH THYTOM | PEMOHTHBIE  3aBapku

4aCTHu, BKJIO4Yasa Hapy>KHLII‘/JI, JAO0ITYCKAaOTCA

BHYTpPEHHUI 00BOIBI u
HelTpanbHble  30HBI -  100%
neranen

HC

Y3T, TB

100% neraneit

KOHTpoOJIb BBIMONHSIOT B Tpex
CEUYEHMSX: LICHTPAJIBLHOM U JIBYX
10 pa3Hble CTOPOHBI OT Hero. B
KQ)KJIOM KOHTPOJBHOM CEUYECHUU
U3MEPEHUS MPOBOST B UETHIPEX




TOYKax:

110

BHYTpeHHEMY o00BojaM U B

HEUTPaAJIbHBIX 30HAX

Hapy’>KHOMY,

Mertamnorpaduueckuit Onna npo6a Ha mapornpoBoa ¢ |CrocoObl (TexHoorus)

aHaJIM3 Ha OTOOpPaHHOM | MaKCHMaIbHOU paboueii [ oTOopa mpoObl HE JIOJIKHBI

Mukponpode (M) TEeMIIepaTypon IIPUBOJUTH K
HEJIOIYCTHMOMY
0cJ1a0JIEHUIO CTEHKH.
Homnyckaercs 0oTOMpaTh
npo0y W3  BHYTPEHHETO

00BO/1a KOJIEHA

135. MeTonbl U 00BEMBI KOHTPOJISI KPETICIKHBIX JIeTajeil apMaTyphl U APYTHX

Pa3beMHBIX COCAMHEHUM, IKCIUTyaTUpyroumxcs mnpu temmneparype 450°C u Bsiiie,

npuBeaeHbl B Tadnuie VIIL6.

Tab6mauua VIII.6

nosepxHoctu - 100%

HaumenoBanue sneMenTa Meron O06beM KOHTPOJIS [Ipumeuanue
KOHTPOJIS
1 2 3 4
[rmuneku M42 u |BUK, MIIK | Pe3pboBas 1. Pemenne O KOHTpOJIE IIIHJICK
oompiiero pasmepa s [ (MITJ]) WJTY | TOBEPXHOCTH - B|M36 u MeHee MIPUHUMACT
apmatypel u (uanueBsix | [IJI, wim BTK, | nocTynmHbiXx MecTax |TexHHUeckuit pykoBoauteab TOC.
COCIMHEHUN V3K
2. Kontponb METOIaMU MIIK
MITO) wm I, wnmm BTK
OpOBOAUTCS  (PaKyJIbTATUBHO  TIC
PEIICHUIO TEXHUYECKOTC
pykoBoaurens TOC
B Topuesas Kpurepun TBEPJIOCTH F
MOBEPXHOCTh CO|COOTBETCTBUU C TpeOOBAaHUSMU K
CTOPOHBI raiiku - | UCXOJAHOMY COCTOSIHUIO
100%
laiiku M42 u 6onbmero| BUK Pe3bOoBast u | Kpurepun TBEPIAOCTH E
pazmepa TOpLEeBast COOTBETCTBUU C TPEOOBAHUSAMHU ¥

HCXOAHOMY COCTOSIHUTIO




B

Topuesas

noBepxHoOCTh - 50%

136. Kontpoan

MeTalia TpH

TexHuyeckoMm auarHoctupoBanuu  (T/I)

O6apabaHOB KOTJIOB MOCJE BHIPAOOTKH HA3HAYEHHOTO PECYpCa JIOJKEH BBITIOTHSATHCS

o mporpamme, mpuBeacHHOW B Tabmuie VIIL7, nubo Mo WHAMBUIYaTHHOM

MporpaMMe, COCTAaBJIICHHOW Ha €¢ OCHOBe. HAMBUIyaIbHYIO MTPOTpaMMy KOHTPOJIS

MmeTaiia OapabaHoB mpu mnpoBeaeHun 1]l pa3pabarTbiBaeT WM COTJIACOBBIBACT

CIICoyaJIn3upOBaHHasA SKCIICPTHAA OpraHmu3anus.

HAJIN4YUC TPCIIUH

OOBEKT KOHTPOJIS Meron 30Ha KOHTPOJIS O06beM KOHTpOIIS
KOHTPOJIS
1 2 3 4
Oo6euaiikn 1. BUK 1. OobmypoBka um  TtemoBas | 100%
W3OS
2. Hapyxnas noBepxHocTh | 100%
o0eyaek B MeCTaX BO3MOXKHOTO
MOTIaITaHUS BOJIbI HAa U30JISILIUIO
(m3mepenusi) |3. BHyTpeHHssI TOBEpXHOCTh 100%
4. OBaJILHOCTH B omHoMm ceueHun Ha K
oOeyaiike B TOPHU3OHTAIb
BEPTUKAIBHOM HaIlpaBJict
JOMYCTUMBIMU  OTKJIOHE
30°
5. I[Iporu6 ITo Bcelt anmMHe TUIMHAPH
yactu o0e4yaek B ced
OTCTOSIIIMX JIPYr OT AP}
6omnee 1000 MM
2. MIIK 1. 3onsl Ha BHYTpeHHel | O6beM KOHTPOJIs Ha3Hauag
(MITA) wnu|moBepxHOCTH obeyaek B ciydae, |pesyiabTaram BUK
I €CIIM UMEETCSl TOJO3pPEHUE Ha




2. IlpononpHbIE M TIOMEPEYHBIC
MOCTUKU Ha BHYTpEHHEH
MOBEPXHOCTH 00€YaeK MEKIY

OTBEPCTUSMU BOJSTHOTO 00beMa

[To 30% npoa0JIbHBIX, KC
MOINCPCUYHBIX MOCTHUKOB K
CPYIIIBI OTB!

OJHOMMCHHOI'O Ha3HAYCHU

3. [IpomonbHBIE W TIONIEpEYHBIC
MOCTUKU Ha BHYTPEHHEMN
MOBEPXHOCTU 00€YaeK MExIy

OTBEPCTUSIMU IAPOBOr0 00beMa

[Io 20%

MOINICPCUYHBIX MOCTHUKOB K

IIPOJIOJIbHB

IPYIIIBI OTB

OJHOMMCHHOI'O Ha3HAYCHU

4. PeMOHTHBIE 3aBapKu B|100%
KopIrycax oOeyaexk:
HaIUTaBJIE€HHbBIN METaIIT c
OKOJIONIOBHOM 30HOW IIMPHUHON
20 - 30 mm
5. Mecra npuBapku MoHTaXHBIX [ 100%
CK00
3. V3K Kontpomns MeTajlia Ha|Bo Bcex 30Hax 3a4UCTK
paccioeHue MIIK (MITJ]) wmm LIJT
4. V3T KoHTponbHbIE TOUKHY B C€UEHUAX, |B  Tpex Toukax B K
OTCTOSIIIIUX JIPyr OT JApyra He|CeueHUuu
6onee 1000 MM Ha BHYTpeHHEH
WIM Hapy)XHOH IOBEPXHOCTU
obeuaek
5. TB 1.B BOJISIHOM o0beme|[lo omHOM - ABe muIOMIA]
KOHTpOJIbHbIe — Tuiomaaku  Ha|10% mocTukoB
BHYTpEHHEH MOBEPXHOCTH

oOeuyaek Ha MOCTHKaAX MCKIAY

OTBEPCTUAMU
TpyO

BOJOOITYCKHBIX




2.B 1apOBOM o0beme

KOHTPOJIBHbIE  IUIOLIAJKA  Ha
BHYTpPEHHEH [IOBEPXHOCTU

o0euaek

[To Tpu miomanKu Ha K

oOeuaiike

6. IB

WccnenoBanms merania BBIPC3KU

(mpu HEOOXOAMMOCTH)

B cmysae  HeoOxomr
BBIPE3Ka IIPOU3BOIUTCS Ha

13 obedaex

JHuia

1. BUK

1. ObmypoBka u  TemioBas

HU30JISIIUS

100%

2. Hapy>kHasi TOBEpXHOCTb JTHUIIL
B MecTax BO3MOKHOT'O

nornajaaHus BOAbI HA U30JIALIMIO

100%

3. Bayrpennss TTOBEPXHOCTh
JHUIIL C 30HOW Iepexoaa OT
MWIMHJIPUYECKONH  4YacTm K

KYITOJIbBHOU

100%

2. MITK
(MIT]T)
ol

NI

1. 3onB1 Ha HapYKHOI

IMOBEPXHOCTHU JHUAIII, €CJIIn
HNMECTCA MOJ03PCHUC HAa HATUYUC

TPEIIH

OO0BeM KOHTPOJISI Ha3HAYA
pe3yJibTaTamM BUK

HEOOXOAMMOCTH )

2. BuyTpennss MOBEPXHOCTh
JTHUIL C 30HOM Tepexoja oT

HHHHHﬂqueCKOﬁ qaCTu K

25%

KYTOJbHOU
3. 30HbBI BHyTpeHHEH | OOBeM KOHTPOJIS Ha3HAYA
MOBEPXHOCTU  JIHUII, ecnu | pesyabTatam BUK

HMCCTCA ITOJO3PCHNUEC HAa HAJTUYHEC

TPEIIH

4. Ha HapyXHOW U BHYTpPEHHEU
IOBEPXHOCTH  JHHUIL  MecTa
IpUBapKu  ONOp M MecTa

IMPUBAPKU MOHTAKHBIX CK0O

100%

5. PemoHnTHBIE 3aBapKu B

Kopmycax JHUIIL - HaIIaBJICHHBIN

100%




METAJUI C OKOJIOIIOBHOM 30HON

mpuHoit 20 - 30 MM

3. V3K

Kontpouis MeTallia Ha

paccioeHue

Bo Bcex 30Hax 3a4HUCTK
MIIK (MITJ) wmm LI

4. V3T

KOHTpOJILHBIC IO AAKH Ha

Hapy’)KHOM WM  BHYTPEHHEH
IIOBEPXHOCTU B JIBYX CEUCHUSX,

PacCIoIOKEHHBIX 1Mo yrioM 90°

Ha 4 - 5 mwromankax B K

CCUCHUU

5. TB

KonTposibHbIe TUIOIIAIKA
BHYTPEHHEN MOBEPXHOCTH B IBYX
CEUYEHHUSIX, PACIOJI0KEHHBIX IO

yriom 90°

Ha 4 - 5 mromankax B K

CCUCHUU

JlazoBBIE OTBEPCTHS

BUK, MIIK

(MI1)
A

HIIN

[ToBepxHOCTH J1a30B Ha
paccrostaun 100 MM OT KPOMOK U
IMpUMBIKAroIas yrjIOTHUTCIIbHAA

IMOBEPXHOCTH 3aTBOPOB

100%

OcHoBHBIE TPOJOJIBHBIE U
MornepeyHbIe CBapHbIE

IIBBI

1. BUK

1. Merann cBapHOro 1iBa ¢
OKOJIOIOBHOM 30HOM 60 - 80 MM
Ha

CTOPOHY C  Hapy>XKHOU

MOBEpXHOCTH OapabaHa

B MecTax cHATHS U30/I1U

2. C BHYTpEHHEH TOBEPXHOCTH
OapabaHa METaJT CBApHOTO IIBa
¢ okoJomoBHOM 30H0# 60 - 80

MM Ha CTOPOHY

100%

3. PemonTHbIE 3aBapKH:

HaIUIaBJIEHHBIN MeTaJll c
OKOJIOIIIOBHOH 30HOM 30 MM Ha

CTOpPOHY

100%

2. MITK
(MIT]T)
1

nin

1. Merann cBapHOro 1mBa C

OKOJIOIIOBHOU 30HOU 60 - 80 MM
Ha

CTOPOHY C BHYTpPEHHEH

HOBEpXHOCTU OapabaHa

30% oT o0IIell JINHBI K¢
CBApHOTO WIBA, BKItOYas y
mmHoM He MeHee 100
KaXIYI0

CTOPOHY  OT

nepeccUCHust MPOHOJIbH(

MOIEPEUYHOTO MIBOB




2. PeMoHTHBIE 3aBapKU:

HaIlIaBJICHHBIN METaJLI C
OKOJIOIIOBHOM 30HOW IIMPUHON

He MeHee 30 MM Ha CTOpPOHY

100%

3. Y3K Metanin  cBaproro mBa  ¢|[30% ot oOmiel AIUHBI Ke
okoJionoBHOM 30HOM 60 - 80 mMm|cBapHoro mBa, 100%
Ha CTOPOHY C HapyXHOM WM |EpEeCceuyeHuss MpPOJI0JIbHC
BHYTpEHHEH MMOBEPXHOCTH | IOTIEPEYHOTO IIBOB HA JIJT
Oapabana menee 200 MM B K
CTOPOHY OT TOUYKHU IEpecet
Ceapusie mBbl npuBapku | 1. BUK Mertaiumt  cBapHbIX MBOB ¢ |Bo BCex AOCTYMHBIX MECT?
BHyTpHuOapabaHHBIX OKOJIOIIOBHOM 30HO# 20 - 30 MM
YCTPOMCTB Ha CTOPOHY
2. MIIK 1. Merann cBapabix 1mBOB ¢|30% oT oOImIel MIUHBI Ke
(MIL[) wnu|okonomoBHOM 30HOM 20 - 30 MM | cBapHOTO 1IBa
|10 Ha CTOPOHY
2. PeMoHTHBIE 3aBapku: | 100%
HaIUTaBJICHHBIH MeTal c
OKOJIOIIIOBHOM 30HOM IIMPUHOMN
He MeHee 30 MM Ha CTOPOHY
VYrinosele cBapubie mBbI| 1. BUK C wHapyxsou  moBepxHoctH | 100%
MIPUBAPKU MITYLEPOB TPYO CBapHOI'0 IIBa C OKOJIOIIOBHOU
MapoBOro ¥  BOJASHOIO 30HOM mupuHON He MeHee 30 MM
00BEMOB Ha CTOPOHY
2. MIIK 1. C mapyxnoit mnoBepxHocTH|30% CBapHBIX IIIBOB I
(MITH) wum|OapabaHa METaT CBAPHOTO IIBA | IITYLEPOB B KAXKIOU IPYIIT
|10 C OKOJIOLIOBHOM 30HOM MMPUHOM | OTHOMMEHHOI'O0 Ha3HAuYeH

He MeHee 30 MM Ha CTOPOHY

HE MeHee 2 ITYK B K

rpyrmne




2. PeMoHTHBIE 3aBapKu:

HAIUIaBJIECHHbBIN MeTall c
OKOJIONIOBHOM 30HOW IIMPUHON

He MeHee 30 MM Ha CTOpPOHY

100%

OtBepctus u wmryuepa|l. BUK BuyTpennss nosepxHocts | 100%
TpyO BOASIHOTO 00BEMa OTBEPCTUH W  IITYLEPOB C
NPUMBIKAIOIIUMH K OTBEPCTHSIM
y4acTKamu BHYTPEHHEHN
MOBEPXHOCTHU Oapabana
mpuHoit 30 - 40 MM OT KpOMKHU
OTBEPCTHUS
2. MIIK 1. BuyTpenuss nmoBepxHOCTh [ 50% oTBepcTHil TPYO Ke
(MILJ]) wnu|oTBepcTMi M  ITYLEPOB  C|HAa3HAYEHUS.
11 MPUMBIKAIOIUMHA K OTBepcTHsM | It OGapabanoB U3
y4acTKaMH BuyTpennei | 15NiCuMoNDb5 - 100%
MOBEPXHOCTHU O6apabana
mupuHon 30 - 40 MM OT KPOMKH
OTBEpCTUs
2. Pemontnbie  3aBapku  Ha|100%
BHYTpEHHEH MOBEPXHOCTH
OTBEpCTUl u HITYLIEPOB:
HaIUTaBJICHHBIH MeTal C
OKOJIOIIOBHOW 30HOW IIWPHUHOMN
20 - 30 MM Ha CTOpOHY
OtBepctus u mtyuepa|l. BUK BnayTtpenHsis noBepxHocTs | 100%

TpyO mapoBoro o0bema

OTBEPCTUH U  IITYLEPOB C
HNPUMBIKAIOIUMH K OTBEPCTHSIM
y4acTKaMH BHYTpEHHEH
MIOBEPXHOCTU 6apabana
mpuHoi 30 - 40 MM OT KpoMKHU

OTBEpPCTUS




mpuHoit 30 - 40 MM OT KpoMKHU

2. MIIK 1. BuyTpeHnHss noBepxHOCTb |30% OTBEpCTHH M IIT

(MILJI) wau|oTBepcTMi M IITYLEPOB  C|KaXKJIOM TPYIIIbI

oA IPUMBIKAIOIMMU K OTBEPCTHUSM | OTHOUMEHHOTO Ha3HaueH
y4acTKamu BHYTpPEHHEH | HE MEHee 2 IIT. B KayKJIOM ]
MOBEPXHOCTHU Oapabana|/lns  OGapaGanoB  u3

15NiCuMoND5 - 50%

OTBEPCTHS

2. Pemontapie  3aBapku  Ha|100%
BHYTpPEHHEHN [IOBEPXHOCTU
OTBEPCTUI U LITYLEPOB:
HaIlJIaBJICHHBII MeTall c

OKOJIOHIOBHOM 30HOM IIMPHUHON

20 - 30 MM Ha CTOPOHY

IaponpoBoabl, 3KcIIyaTUpyOIKecs npu temneparype 450°C u

BbIIIIE

137. Uznoxennpie B HII TpeboBanms k MeToaM 1 00beMaM KOHTPOJIS TIpH
TEXHUYECKOM JUArHOCTUPOBAHNHU CTAHIIMOHHBIX ITAPONPOBOJIOB U MAPONEPEITyCKHbIX
TpyO KOTJIOB M TypOuUH AMMETpoM Ooisiee 75 MM mocjie BbIpAaOOTKHM UMHU CBOETO
HA3HAYEHHOT'O pecypca OTHOCATCS K dJeMeHTaM Hu3 ctaiu mapok 12MX (12XM),
I5XM, 12XIM® (12XM®), 15XIM1®P, 10CrMo910, 10XO9MDb ([AM182) u
X10CrMoVNbBOY-1 (P91).

K OCHOBHBIM 3jeMeHTaM mapomnpoBoaoOB, OIPCACIIIOINMM HX PeCypC,
OTHOCATCA IIPAMBIC TPY6I>I, THYTBIC, IITAMIIOBAHHBIC W IOTAMIIOCBAPHBIC OTBOIBI
(KOJ’IeHa), KOBAHBIC U IITAMIIOBAHHBIC TpOfIHHKH U IEPEXOAbI, JIUTBIC NCTAIN (KOJ'IeHa,

TPOWHUKH ), CBAPHBIE COCAMHEHMUS.

Ilepen HepaspymaroIMM KOHTPOJIEM MeETaJla 3JIEMEHTOB IapolpoBOJA
MIPOBOJSIT PEBU3HUIO BCEU TPACChl MapOIpPOBOAA U €r0 OMOPHO-NIOJABECHON CHUCTEMBI
(POIIC). POIIC BbINOMHAIOT B TOpSYEM M XOJOJHOM COCTOSIHHUSX MapoIpoBOAA.
Pesynbratel POIIC ucnonb3yrorcs B MOCAEAYIOEM I ITOBEPOYHOrO pacyeTa Ha
npoyHocTh U camokomneHcanuio (ITPTIC) maponpoBoaHO cUCTEMBI.

138. JluarnocTupoBaHre MPSIMBIX YYaCTKOB IapONpPOBOJOB  BBIMOJIHSAIOT
CIICIYIOIINM 00pa3oM:

a) Konrpoub ocrarounoit nepopmaruu nonzydectu - 100% tpy06, moiexkanux
KOHTPOJIIO ocTaToyHou aedopmanuu: TpyOs! 3 ctanu 12MX, 15XM u 10CrMo910 -



¢ temneparypoir 450°C wm Beime; TpyOnl m3 cram 12X1IM®, 15XIMI® - ¢
temneparypoit 500°C u Boimie; TpyOsl u3 cranu 10X9IM®Db u X10CrMoVNbI-1 - ¢

temreparypoit 530°C u Bbl1e.

0) YdacTku mapompoBoJioB B MecTax Bpe3ku mTyrepoB ¢ DN5SO um Gomee
npeHaxHbiX JuHuil, TuHUE BPOY u POY kontponupyrot merogamu BUK, V3K u
yabTpa3BykoBo# TouHoMeTpuu (Y3T) Ha pacCTOSHUEU OJJHOTO JUaMETpa OCHOBHOM
TPYOBI B K&KIYIO CTOPOHY OT MeCTa Bpe3KH (CTeHKH mTylepa). KOHTpob TOMIUHEL
CTEHKHM TMPOBOJMUTCS B JABYX CEUCHHSIX: MO OJHOMY B KaXKIYyIO CTOPOHY OT MecTa
BPE3KH, OTCTOSIIMX OT OCH LITyLEpa Ha paCCTOSIHUU HE OoJiee JuaMeTpa OCHOBHOM
TpyObI. B Ka)/10M KOHTPOJIHHOM CEUEHUHU TOJIIMHA CTCHKU M3MEPSETCS B YETHIPEX

TOYKax.

B) JlonmoMHUTENBHBIM KOHTPOJb MPAMBIX TPYO mapornpoBoja mocjie oTpadoTKu
UM Ha3HAYEHHOTO WJIM MHAUBUYAIbHOTO (JOMOIHUTEILHO HA3HAYEHHOI0) pecypca

IIPOBOAUTCS B CHEAYIOIINX CIyYasx:

paHee OBUIM TPOM3BEACHBI B IIOJJHOM OOBEME 3aMEHa THOOB WM HX

BOCCTaHOBHUTEIbHAS TEPMOOOPAOOTKA;

MaKcUMallbHasi ocTatouHas Jedopmanus TpyO mpesbiaetT 75% aomycTUMOR

BCJIINYHHBI.
P) I[OHOHHI/ITGJ'IBHHﬁ KOHTPOJIb BKJIIOYACT:

yJIbTPa3BYKOBOW KOHTPOJIb TONIIMHBI cTeHKHU (Y3T) He MeHee HATH MPsIMBIX
TpyO ¢ HanbOOoJIbIIEH OCTATOUHOM eopmaliueil Noa3y4ecTd, HO HE MEHEE IBYX TPyO
[0 KaXJOMy TUIIOpa3Mepy; Ha KaxAyl0 TpyOy OJHO KOHTPOJIbHOE CEUEHUE B 30HE

PAacCIIOJIOKCHUA PCIICPOB,

koHTpoJsib Metogamu BUK, MIIK (MII) (IIJ1), V3K, a Takxe ucciemnoBaHue
MHUKPOCTpyKTypbl (M) u aHamu3 noBpexaeHHocTH (Mkr) - HE MeHee ABYX TpyO
KaXJ0ro Turopasmepa (¢ Haubousblled OCTaTO4YHOM Nedopmanueil Mmoyisyudectd U

MHUHUMAJIbHOM TOJIIIMHON CTEHKH).

TonmuHa CTEHKHM B KOHTPOJIBHOM CEYEHHH TPYyObl U3MEpSEeTCs B YEThIpEX

TOYKaX PaBHOMEPHO MO MEPUMETPY CCUECHHUS.

KonTpons merogamu BUK, MITK (MITI) (I11) u Y3K npsimoro yuactka TpyOsl
BEJIETCS B 30HE PACIOJIOKEHMsI pernepoB Ha JumHe He MeHee 500 MM U JTOJKEH
OXBaThIBaTh MO HAINpPABJISAIOLIEH (OKPYKHOCTH) TPYObl BECh IEPUMETP CEUCHUSI.

KoHTponb MHUKpPOTIOBPEXKIEHHOCTH TPyOBI BBITIONHAECTCS Ha Y4acTKe,
noarorosiaeHHom moxy MIIK (MITJ) (/1) m Y3K u comepkamem TOYKy C

MUHHMAJILHOM TOJIIUHON CTCHKH.



KonTpons npsmeix Tpyd merogom Y3K mo moamynkty """ mynkTa 138 OHII
MOET HE MPOBOJUTHCS, €CIU MO pe3ysibTaTtam Y 3T MUHUMAaIbHAs TOJIIHWHA CTEHKH
TpyO MaHHOTO THUIIOpa3Mepa COCTaBIsAET HE MEHEE HOMHHAIBHOW TOJIIUHBI U
MaKCHMallbHasi OocTaTouHas aedopmanusi TpyO 3TOro THMOpa3Mepa He MPEBBIIIAET

IMOJIOBHUHBI JOITYCTUMOI'O 3HAUYCHMA.

n) Eciu no pe3ynbraTaM KOHTPOJISI MUHMMalbHas TOJIIHWHA CTEHKH ( ) TpyO

KaKoTro-Tu00 M3 THUIOpa3MepoB oOkaxercs wMenbme 0,95S- 0,5 MM, tme S

HOMHHAJIbHAasA TOJINWMHA CTCHKH, KOHTPOJb TOJIIMHBI CTCHKH 3THUX Tp}I6 IMPOBOJAUTCA

B YJIBOGHHOM OOBEME.

e) [Ipu mpoBeneHWU MOMOJHUTEIBLHOTO KOHTPOJA MPSMBIX TpPyO ciemyer
AJIEMEHTHI ¥ 30HBI KOHTPOJIS BEIOMPATH C YUYETOM PE3YIHTATOB MOBEPOYHBIX PACUETOB

Ha MPOYHOCTbD.

139. JlmarHocTrpoBaHKE THYTHIX OTBOJIOB (THOOB) MapONPOBOIOB BHITIOIHSIIOT

cJIcayromunum 06pa30M:

a) Koutpons ocrarounoit gedopmammu  nomydectd -  100%  rubos,
NOJIeKAIMX KOHTPOJIIO ocTtarouHol aedopmainuu (u3 cramu 12MX, 15XM u
10CrMo0910 naumnnas ¢ 450°C; u3 cranu 12X1M®, 15X1IM1® - gsaunnas ¢ 500°C; u3
cranu 10X9M®b u X10CrMoVNDb9-1 - nauunas ¢ 530°C).

0) Onpenenenue oBanbHOCTU - 100% ruboB.

OBanbHOCTH OMpeCACIIACTCs 11O PE3yJibTaTaM I/ISMepCHI/Iﬁ HApPYy>KHOT'O JuamMeTpa
ruda 1o ABYM, B3aUMHO IICPICHANUKYJISIPHBIM, HAIIPABJICHUAM: MCXKAY HAPYKXHBIM U
BHYTPCHHUM O6BOIIaMI/I U MCKOY HeﬁTpaHBHBIMH 30HaMU. I/I3MepeHI/I}I IIPOBOJATCS HE
MCHCC YCM B TPCX KOHTPOJIbHBIX CCUCHUAX: B ICHTPAJIbHOM CCUCHHUU FHYTOﬁ 4aCTHu U

110 pa3HbI€ CTOPOHBI OT HEr0 HAa PACCTOSHUM *:]0,5D, (Da - HapY>KHBIA TUAMETP).
B) Kontposbs metronamu BUK, MITK (MITH) (I1J1) n ¥Y3K - 100% rubos.

KonTponrs npoBoauTCs N0 Beel JJIMHE THYTOM 4acTh Ha 2/3 OKpY»KHOCTH ruda,

BKJIFOYAs PACTSHYTYIO U HEUTPAIbHBIE 30HBI.

r) YIbTpa3ByKOBOM KOHTpOJib TONIUHBI (Y3T) CTEHKHM B pacTSIHYTOM U
HEUTpaJIbHBIX 30Hax ru6oB - 100%. M3mepeHue TOMIIMHBI CTEHKU IPOBOIUTCS HE
MEHEe YeM B IISITH KOHTPOJIbHBIX CEUEHUSX THYTOM YacTH Ka)XJoro ruda: OJHO
KOHTPOJIbHOE CEYEHME - B LIEHTPAIbHON YacTU Thba U MO JBa CEUEHUS - B Pa3HbIC
CTOpPOHBI OT HEero ¢ uHTepBajiom He Oosee (0,70 *:10,75)D4 - ans HOPMAJIBHO 3arHYThIX

ru6os u 271(0,30 10,40) D, - s KpYyTO3aruyThix THOOB (D, - HapyXHbBIN AMAMETP).



N3mepenue tBepnoctu (TB) na rubax u3 cramu 15X1M1® B o6veme 50% ot
obmiero kosinyectBa TuboB. [liomanku wu3MepeHHs TBEpAOCTH COBMELIATh C

monagkamu nposeaeHus Y 3T.
1) AHanu3 MUKpoCTpyKTYypsl (M) u MmukponoBpexaenHoct (Mkr) MeTania.

Anamms OpOBOAUTCA MCTOAOM PCIUIMK HWJIWM HCIOCPCACTBCHHO Ha mnn(bax

MEPEHOCHBIM MUKPOCKOTIOM B 00beMe HE MEHee:

JUISL TTApOIIPOBOJIOB M3 IMEPIUTHBIX cTajei - 10% ruboB Ha mapompoBogax H
MapoTePeNnyCKHbBIX TPyOax TYpOrH, HO HE MEHEE IBYX 110 KaXKIOMY U3 THIIOPAa3MEpOB,

0TpabOTaBIINX HA3HAYCHHBIN PECypc;

JUTSL TTApOTIPOBOJIOB M3 MAPTEHCUTHBIX cTaiel - 20% ru0oB Ha apompoBoOax U
MaponePenyCKHbIX TpyOax TypOuH, HO HE MEHEE TPEX MO KaKIOMY U3 TUIIOPa3MEpOB,

0Tpa0OoTaBIINX HA3HAYCHHBIN pPeCypc;

JUIs1 TApOIEePENyCKHBIX TPYO KOTJIa U3 MEPIUTHBIX cTanei - 5% oT koyMuecTBa,
HO HE MEHee /ABYyX T'MOOB KaJO0ro Ha3HadeHus (TMepemycka), OTpadoTaBIIMX

Ha3HAYEHHBIN peCypc;

JUIS TIApONEPEenyCKHbIX TpyO KOTJIa W3 MapTEeHCUTHBIX crtanei - 10% ot
KOJIMYECTBA, HO HE MeEHee TpexX TuMOOB KaXI0ro Ha3HaueHus (Iepernycka),

0TpaboOTaBIINX HA3HAYEHHBIN pecypc.

KonTpomto noaseprarorcst rudbl ¢ MAaKCUMaJIbHOM OCTaTOYHOU Jedopmanuen

WJIN C MAKCUMAJIbHBIM YPOBHCM HaHpiI)KGHI/Iﬁ I10 pE3yJibTaTaM pacdCTa Ha IPOYHOCTD.

JUia mapornepenycKHbIX TpPyOOIpOBOJOB KOTJIA B YHCIO KOHTPOJUPYEMBIX
BKJIFOYAIOTCS. THOBI C MaKCHMaJbHOM pacyeTHOM TeMIlepaTypoill, B TOM YHCIE

MOCJIe THU I rud nepea BIIPLICKUBAIOIITUM IIAPOOXJIaAUTCIICM.

Jiist mapomnpoBOIOB C OTHOIIEHHEM HApyKHOTO JAHMaMeTpa K BHYTPEHHEMY HE
oomee 1,3  (Da/Dgu 1,3) B KOHTPOJBHYK  TIpymmy [Uisl  aHajlu3a
MHUKPOTIOBPEXKIEHHOCTH BKJIIOYAIOTCS THOBI C OBaJIbHOCTBIO MeHee 2% (3a
HCKJIFOUEHUEM T'MO0B, U3TOTOBJIEHHBIX HATPEBOM TOKAMHU BBICOKON YaCTOTHI C OCEBBIM
MOJI’KaTHEM UJTU UMEIOIINX UCXOJIHYIO OBAJIbHOCTH He Oosiee 2%) 1 TuObl, 0BaJIbHOCTD

KOTOPBIX YMEHBIIUIACh OoJiee ueM Ha 40% 10 CpaBHEHUIO C UCXOIHBIM 3HAUCHUEM.

Ha maponpoBogax 0650k0B cBepxkputuueckoro nasieHus (naiee - CKJI) B
KOHTPOJIbHYIO TPYIIy JJI aHalli3a MHUKPOTOBPEKACHHOCTH BKJIIOYAIOTCS THOBI C

MaKCUMAaJIbHOW OBAJIbHOCTBIO.

OT16op TMOOB B KOHTPOJIbHYIO TPYIIY JJIsl aHalIW3a MHUKPOCTPYKTYpPHI U

MHUKPOIIOBPCIKACHHOCTH MCTAJZIa IPOBOAUTCA € YUYCTOM PC3YJIbTATOB aHaAJIW3a



MHUKPOTIOBPEKIECHHOCTH MeTaslla, TMOJYy4YeHHBIX MPU MPEeabIAyIeM OOCIeI0BaHUU
MapoNpoBOAa.

140. KoHnTponb MTaMOOBAaHHBIX W IITAMIIOCBAPHBIX KOJEH MPOBOAUTCI B

o0Beme:
a) metogamu BUK, V3K u MIIK (MII[) (II1) meranna:
25% mTaMIoBaHHBIX OTBOJIOB;
25% mTamMnocBapHbIX OTBOJOB, HO HE MEHEE JBYX.

KonTposib BeneTcs mo Bced IMHE W30THYTOM YacTH IO BCEMY IEPUMETPY
(OKpY>XHOCTH) CEUYCHHUS KOJIEHA, TO €CTh BKJII0Yasi HAPY>KHBIM, BHYTPEHHUI OOBOJIBI U

HEUTpaJIbHBIE 30HBI KOJICHA.

0) Metomamun Y3K um MIIK (MIIJI) wmm (LIJ]) cBapHBIX coeauHEHUI
(IpOJIONIbHBIX)  IITAMIIOCBAPHBIX OTBOJOB - Ha 100% OTBOJOB, KOHTPOJIIO

noJIBepraroTcsi 006a cBapHbIx 1Ba B ojHoM (100%) o6beme;
B) YbTpa3ByKoBOM KOHTPOJb TOMIMHBI (Y3T) cTeHKH:
25% mTaMmoBaHHBIX OTBOJIOB;
100% mramnocBapHbIX OTBOJOB.

I/ISMCpeHI/IH TOJIIIUHBI CTCHKU IMPOBOAAT HEC MCHCEC YCM B TPCX KOHTPOJIbHBIX
CCUCHUX: B LCHTPAJIBHOM (OCI) CUMMCTPHUH B INIOCKOCTHU KOJ'IeHa) U TI0 PA3HLBIC
CTOPOHBI OT HETO HNPUMCPHO HNOCPCANHEC MCKIY HCHTpaHBHOﬁ HYaCThbIO M KOHIIOM
KojeHa. B KaXXIOM KOHTPOJBbHOM CCUCHHH IITAMIIOBAHHOTO KOJICHA H3MCPCHH:

IPOBOJST B UETHIPEX TOUKAX: HAPYKHBIN, BHYTPEHHUIN 00BOJIbI U HEUTPAIbHBIE 30HBI.

B MTAMITIOCBAPHBIX KOJICHAX KOHTPOJIb TOJIIOWHBI CTCHKHN B 30HAX ITPOJOJIbHBIX
CBAapPHBIX COCJIMHEHHUIN BBITIOJHSIOT II0 00e CTOpPOHBI OT MIB4, IIO3TOMY B KaXXIOM

KOHTPOJILHOM CEYEHUHU OYET MO MIECTh TOYEK U3MEpPEHUSI.
B) AHanu3 MukpocTpykTypbl (M) u mukponospexaenHoctu (Mxm) MeTana:

B 30HaX CBapHBIX COEMHEHMI IITAMIIOCBAPHBIX OTBOJOB HE MeHee yeM Ha 50%
(HO He MeHee Tpex KOJIeH) KakJ0ro u3 tunopasmepoB. Ha kaxaom oOciea0oBaHHOM
KOJIEHE aHaJu3 MPOBOAMTCS B LEHTPAJIbHOM YacTU HA JIByX HUIM(ax: MO OJAHOMY Ha

KaXXa0€ CBAPHOC COCANHCHHC,

METAJUI IITAMIIOBAHHBIX KOJIEH - OJHO M3 KOJIEH KaXXI0ro TUIIOpa3Mepa: B
LEHTPaJIbHON YaCTH KOJIEHA Ha IBYX IMaMETPajIbHO MPOTUBOIIOIOKHBIX HITU(ax - Ha

BHYTPEHHEM U Hapy»KHOM 00BO/1ax (HE3aBUCUMO OT MAapKH CTaJId U3TOTOBJICHHUS).

OTBOI[LI N3 CTAJIN MApPTCHCUTHOT'O KJIaCCa B ITAMIIOCBAPHOM HCIIOJTHCHHUHA - HC

MPUMEHSIIOTCS.



141. KoHTpOb CBapHBIX COCTMHEHUH TTPOBOIUTCS CICAYIOITUM 00pa30M:

a) KonTponb cBapabix coequnennii metomamu BUK, Y3K, MIIK (MITO) (L1JT)

u Y3T craseil nepauTHOro Kjacca:
1) JInst cBapHBIX cOeTMHEHUH THMa 1:
10% cBapHBIX IBOB NpU TeMIieparype 3kcmyatauuu 10 510°C;
20% cBapHBIX IBOB NpH Temneparype skcmryarauuu 510°C u Beiie.
2) JIns cBapHBIX COSAMHCHUN THMA 2:
50% cBapHBIX IBOB MpHU TeMrepaType 3Kkcmtyaranuu 10 510°C;
100% cBapubIX IBOB Ipu TeMiiepaType skciryatanuu 510°C u Bblwe.

KonTpoinb cBapubix coeaunenuit merogamu BUK, V3K, MIIK (MILH) (I11),

V3T u TB craneit MapTeHCUTHOIO Kjacca:
JUISl CBapHBIX coeauHenni Tuma 1 - 50%;

JJIs1 CBAPHBIX CO@)II/IHCHI/Iﬁ THHA 2 U Pa3HOPOIHBIX CBAPHBIX COCHHHGHI/Iﬁ

He3apucumo ot tuna - 100%.

TOHHII/IHa CTCHKH CTBIKOBBIX CBAPHbIX COGJII/IHeHI/Iﬁ HU3MEPSICTCA 11O OCHOBHOMY
MCTAJIITy B HpI/IIHOBHOﬁ 30HC (B HpOTOLIKe) C Ka)i(,HOﬁ CTOPOHBI IIBA B YCTBIPCX TOUKAX

PaBHOMEPHO IO OKPYKHOCTHU TPYOBI.

TonmuHa CTEHKU IITYLEPHBIX CBAPHBIX COECIWHEHUN U3MEPSIETCS B YETHIPEX
TOYKaX MO MEPUMETPY IUTYyLEpPA U B IMSATH TOYKAX OCHOBHOW TPYyOBl, YETHIPE W3
KOTOPBIX pABHOMEPHO PACIIOJIOKEHBI BI0JIb IIBA IPUBAPKH LITYLIEPA, @ OHA - B TOUKE

TpyOBbl Ha IEPECEUEHNUHN C TPOJOJIKEHUEM OCH LITYIIEpa.

B uwucno KOHTPOJIMPYCMBIX CJICAYCT BKIIIOYATh CBAPHBIC COCOAMHCHUS 3a
BIIPBICKUBAIOIIUMHU  IIAPOOXJIAAUTCIEIMU - 1O  TICPBOTO rnba W OmmKaIme K

pPacxoa0MCPHBIM mraibam Ha TFOPU3OHTAJIbHBIX YHaCTKaX IMaporpoBoaa.

HpI/I BBIABJICHHUHN HCIOITY CTUMBIX I[e(i)CKTOB B CBAPHBIX COCANHCHUAX KOHTPOJIb

COEIMHEHUI JaHHOro Tumna yBeaunuupaetrcs 10 100%.

6) KoHTpoab TBEpAOCTH CBAPHBIX COCTMHEHUH 3J1IeMEeHTOB u3 ctaym 15X1M 1D
MeX Iy co0oit u TpyO u3 cranu 15X1M1® ¢ nutbimu aetansimu u3 ctanu 15X1M1DJI
110 OCHOBHOMY METaJuly U METaJlTy 1iBa npoBoautcs B ooseme 100%.

O0beM KOHTPOJISI MPOBOJUMOIO B COOTBETCTBUM € MoAmyHkTamu "a" u "O"
nyHkra 141 ®HII nmocne BbIpabOTKM HA3HAYEHHOTO pecypca MapomnpoBOJa MOXKET
OBbITh YMEHBUIEH IO PEHICHUI0 SKCIEPTHOM OpraHu3aluy, COTJIACOBAaHHOMY C

AKCIUTYaTUPYIONIEH OpraHW3aIued, €CIHM TIOJHBI 00BEM 3TOr0 KOHTPOJS OBLI



BBIIIOJIHCH HE paHCC 4YCM 3a 15 TeICSY YacoB A0 IPOBCACHUSA 06CH€I[OBEIHI/IH IOCJIC

WCYEpIaHus HA3HAYCHHOTO pecypca.

B) Ananmu3 MukpoctpykTypsl (MU) u muxpomnoBpexaenHoctu (Mkr) MeTasia

30H CBApHBIX COEMHEHUH 3JIEMEHTOB MMAPOINPOBOIOB U3 CTAIM NEPIUTHBIX MAPOK:

IJIs. cBapHbIX coeauHeHuit tuma 1 - 10%, HO HEe MeHee JIBYX Ha KaKIbli

MepenycK KoTJia uiu TypOUHBI U HE MEHEe TPeX Ha KaXK]Ibli apomnpoOBO/;

JUIsl CBapHBIX coenuHeHuil Tuna 2 - 30%; npu KOJIM4ecTBE COCIUHEHUI MEHee

Tpex Ha IepenycKe Wik Ha naporposoae - 100%.

r) Ananu3 Mukpoctpykrypsl (MU) u mukponospexaenHoctu (Mkm) MeTtasia

30H CBApPHBIX COGI[I’IHGHI/Iﬁ OJIEMCHTOB IapomnpoOBOAOB M3 MAPTCHCUTHBIX MaPOK CTaJIn:

U1 CBapHBIX coeawHeHud Tma 1 - 20%, HO HE MEHee TpeX Ha KaKIbIi

nepenyck (Kotia Wik TYpOMHBI) U HE MEHEE MATH Ha KaX bl MaporpoBOI;

JJIs1 CBAPHBIX CO@)II/IHCHI/Iﬁ THHA 2 U Pa3HOPOIHBIX CBAPHBIX COCHHHGHI/Iﬁ

He3apucumo ot tuna - 100%.

1) Kontponb crienyer BBIMOMHATH Il HanOoJsiee HAMPSIKEHHBIX CTHIKOB U
HanOoJee HAMPSHKEHHBIX TOUYEK B MX CEUEHUU TI0 PE3yIbTaTaM MOBEPOYHOTO pacuera
napornpoBoga OT COBMECTHOrO JAEHCTBUS Bcex Harpyxkaroumux ¢akropos (ITPIIC).
[Ipy  oTCcyTCTBMM  YKa3aHHOIO pacueTra KOHTPOJb  MHUKPOCTPYKTYpbl U
MHUKPOIOBPEKACHHOCTH BBIMOJIHAIOT B YETBIPEX TOYKAX CEYEHHs, PaBHOMEPHO
PAcHOJIOKEHHBIX MO0 MEepPUMETPY; I IITYLEPHBIX COEIMHEHUH CO CTOPOHBI

KOJIJICKTOpA U CO CTOPOHBI IITYILICPA.

142. TpeGoBaHus K METOIaM U 0O'beMaM KOHTPOJISI JINTHIX JeTaeil N3I0KEeHbI
B nyHkre 134 ®OHII. KoHTpoiib KOBaHbIX M IITAMIOBAHHBIX JETAJEH CIEIYET
BBITMIOJHATh TEMHU K€ METOJaMU M B T€X JK€ 30HAX, YTO M aHAJOTMYHBIX JIUTHIX
JieTajeld, HO B YMEHBIIEHHOM B J[Ba pa3a o0beMe (3a UCKIIOUYEHUEM IITAaMIIOBAaHHBIX

KOJIEH, 00beM KOHTPOJI KOTOPbIX NpuBeeH B myHkTe 140 OHII).

143. UccnenoBanue cocraBa, CTPYKTYpbl M CBOMCTB MeTajljla Ha BBIpE3Kax

MIPOBOJIUTCS CIICAYIOIINM 00pa3oM:

a) UccnenoBanusi coctaBa (XMMUYECKOTO, (PAa30BOr0), MEXaHUUECKHUX CBOMCTB
U CTPYKTYPhl OCHOBHOTO METajlJIa M CBAPHOT'O COCMHEHUS Ha 00pa3iiax BHIPE30K U3

mapomnpoBoJa sIBJIAIOTCA 00s3aTeJIbHBIMU B CJIICAYIOMIUX ClIydasX:

1) mpu  OOHapyKEHMU B TMIpollecce KOHTPOJIsA (WM MPEIIIeCTBYOMICH
AKCIUIyaTallui) HEAOMYCTUMBIX J1e(PEKTOB WM OTKIOHEHHWH, B TOM 4HCIIE

HEJIOMYCTUMOTO YPOBHS OCTaTOYHOMU JehOopMalinu;



2) MIpH BBISBJICHUN HEPEKOMEHIOBAHHON MUKPOCTPYKTYPbI METalIa THOOB HJIH
CBAapHBIX COEIMHEHUI TpU Hepas3pyllaroleM KOHTpoje (METOOOM pEeIUIHK,

MIEPEHOCHBIM MUKPOCKOTIOM);

3) npu  BBIABICHHOW (IO pe3yibTaTaM HEPa3pyMIAIONIEr0 KOHTPOJS) B
OCHOBHOM MeTaJlJie WU (M) CBAPHBIX COCAMHEHHSIX MUKPOTOBPEKICHHOCTU BHIIIIEC
nn

JOTyCTUMOTO ©Oalijja CorjlacHO TpeOoBaHWsAM moAmMyHkTa '"e" myHkta 153 wu

noanyukroB "6", "B", "r" mynkra 157 ®HII;

4) mpu HapyIICHUH PESKUMOB DKCIUTyaTallMH, B PE3YyJbTaTe YErO BO3MOIKHBI
HEJIONYCTUMbIE M3MEHEHUSI B CTPYKTYpE M CBOMCTBaX METAJUIA, WU TOSBJICHUE

HEJIOMYCTUMBIX Je(EKTOB;

5) npu TpeTheM MO CYETy MPOJUICHUM CPOKa CIIyKOBbI MaporpoBojia IMOCIe
OTpabOTKH MM JIOTOJIHMTEIFHO Ha3HAYECHHOTO pecypca, W mocie HapaboTku 400

ThICAY YaCOB U 6onee, CCJIN UCCJICAOBAHUA Ha BBIPC3KaX paHCC HC ITPOBOANIINCE.

HJ’IH MaporpoBoaAOB M3 CTAJIM MAPTCHCUTHOI'O KliacCa - IIpHU IICPBUYHOM

NPOAJICHUH pecypca.

BI)IpCSKa N3 maponpoBoaa € HTOCICAYHOIHUM HCCICAOBAHUCM COCTOSAHUA
MCTaJlJIa TAKXKC NOJIKHA IMPOBOJAUTHCA B CiIydac, €CJIU 3TO IIPU3HAHO H€O6XOI[I/IMI)IM

OpraHu3alMen, BBIMOJIHSIIONIEH TPOIJIEHUE pecypca naporpoBoaa B pamkax JlIb;

0) ciaeayer BbIpe3aTh y4acTOK MaporpoBO/ia, COAEPKALUN (PparMeHThl IPSIMON
TpyObl U ruba, BKJIIOYAsi UX CBAPHOE coequHEHue. Bripe3aemas KaTyllika J0JKHA
OBITH MPEABAPUTENIBHO 3aMapKUpPOBaHA TakKUM 00pa3oM, YTOObI IPU MOCIEAYIOIIEH
MEXaHMYECKO 00paboTKe Oblja BO3ZMOXHOCTh HUIAECHTU(UKAIIMM MeTala NpsIMOu

TpyObI U THOA;

B) IIpHU ONPCACICHUN MCCTAa BBIPC3KH MOJIZKHBI OBITH OIHOBPCMCHHO YYTCHBI

cienyroume GakTopsbl:

BbIPC3Ka JOJDKHA HAXOIUTLCA HaA HA4YaJIbHOM II0 XOOYy IIapa Yy4YacCTKe

MapoIpoBO/a;

€CIM B COCTaBe MapoINpoBOJia MPUCYTCTBYIOT 3JEMEHTHl C pa3IuYHbIMU
CPOKAMM JKCIUTyaTalluM, BBIPE3KY MPOBOJAT M3 ydacTKa C MaKCHMaJbHOU

HapaOOTKOM;

ru0, 4acTh KOTOPOTO BXOJUT B COCTaB BBIPE3aHHON MPOOBI, JOJKEH MMETh
MaKCHUMAaJIbHYIO OCTaTOYHYIO JiepopManuio win (M) MUHUMAJIbHYIO TI0 CPaBHEHMIO C
ApyrumMu  Tru0amMu  TOJNIIMHY  CTEHKH, WM (M) MaKCHUMallbHbIM  Oasl

MHUKPOIIOBPCKACHHOCTH MCTAJLJIA.



Cnenyer 1jsi ompeaesieHUs MeCTa BBIPE3KH BBIMOJHATH MPEIBaAPUTEIbHBIN
MMOBEPOYHBI pacyeT Ha MPOYHOCTH OT JCUCTBHSA BCEX HArpyXarwommux (HakKTOpOB U
VIUTBIBaTh (PaKTHUECKUE JaHHBIE 110 pe3yibTaTaM KOHTPOJSA, B TOM YHCIIC

MHUKPOTIOBPEKIECHHOCTH METAJIA;

I) B TEXHHYECKH OOOCHOBAHHBIX CIydasX CJEAyeT B BbIpPE3aeMbId IS
MCCJIeI0BAaHUN YYaCcTOK MapOIpoOBOa BKIIIOYATh TAKKE THYTYIO yacTh ruda. [Ipu aTom
BbIOOp yyacTKa MaporpoBoia AJis BBIPE3KH U MOCIEIYIOIIEro HCCIe0BaHus MeTaslia
cienyeT OOOCHOBBIBATH pPE3yJIbTaTAMM IIOBEPOYHOIO pacyeTa Ha MPOYHOCTH

MapOIPOBOTHON CHCTEMBI OT COBMECTHOTO JICHCTBHS BCEX HArPYX aIOIUX (PaKTOPOB;

1) BBIPE3KY MPOOBI (KaTyIIKW) W3 TapoNpoOBOa pa3pemiaeTcs BBITOIHATH
OTHEBBIM CIIOCOOOM C TMOCIEAYIONUM YAAJICHUEM MEXaHWYECKUM CIIOCOOOM CIOs
MeTajla OT KPOMKH pe3a mupuHoid He meHee 30 M. J[JluHa BhIpE3aHHOM KaTYIIKU
NoJbKHA cocTaBiaTh He MeHee 500 mm. CBapHOW HIOB JOJKEH pacroyiaratbesi Mo

LHCHTPY BBIPC3KHU,

€) BhIpe3aeMble U3 TPYOHOU 3ar0TOBKH 00PA3IIhI ISl MEXaHUYECKHUX U yIapHBIX
UCIIBITAHUM CIIEAYET pa3MenlaTh IO MEPUMETPY 3arOoTOBKH, TO €CTh B OKPYKHOM
(momepeunoM) HampasiaeHuH. OOpa3ipl Ha NIUTENHHYIO TMPOYHOCTh, a TAKXKe s

HCIIBITAaHUH CBAapPHBIX COGHHHGHHﬁ, pacojiararoT BO0JIb OCHU TPY6H0ﬁ 3aIrOTOBKH.

MeTannorpa(l)quCKHﬁ aHaliIu3 MW HUCCICAOBAHUS MHUKPOIIOBPCIKACHHOCTH
METaJlja BBINOJHSAIOTCS 10 BCEM TONIMHE CTEHKHU TPY6I)I;

}K) Ha MCTAJUIC BBIPC3KHM H3 IApOIpoBOAa IPOBOIATCA  CICAYIOIIUC

HCCICAOBaAHUA:
OIIPCACIIAIOT XUMHYECKHUM COCTaB MeTalla (OCHOBHOFO " CBApHOI'O HIBa);

OIIpCACIIAIOT COACPKAHHUC JICTUPYIOIIUX JJICMCHTOB B Kap6HIIaX u IIpu

HEO0OXOJUMOCTH - TUIIBI KapOuI0B (KapOUIHBIN U (Pa30BbII aHATU3HI);

OmnpcaAcCIIAIOT TBCPAOCTHL MCTAJIa II0 TOJIIMHEC CTCHKH TPY6BI n 1o
MMOIICPCUYHOMY CCUCHUIO CBAPHOI'0 COCAWMHCHUS, BKIIXOYAs OCHOBHOM MCTaJllI, 30HY

TCPMHUYICCKOT'O BJIUSAHUA U MCTAJIJI IIBA,

IPOBOJIAT HCHBITAHUS HA PACTSHKEHUE IO ONPENEIICHHI0 MEXaHUYECKHUX
CBOICTB MeTaJula pU KOMHATHOM U padoueil Temneparypax U yJapHble UCTIbITaHUs
no onpeneneHuto yaapHoi Baskoctn KCU u KCV npu koMHaTHON TemIieparype u
KCU - ipu paGoueit Temneparype;

UCTIbITaHusA oOpasrnoB Tuma "MeHaxe" W3 CBapHOTO COCJAMHEHUS Ha
CTaTUYECKUI M3THUO C OMpEACICHUEM YACITBHON YHEPTUM HA 3apOKIACHUE TPEITUHBI

(A3) u Ha ee pa3BuTue (Ap) - (haKyJIbTaTHBHO;,



HCCIeIOBAaHNS MUKPOCTPYKTYPBI MeTalla (BKJII0Uast CTEICHb cheponan3ain
TIepJIMTa) 10 TOJIIWHE CTEHKH TPYObl M CBAPHOTO COCIMHEHUS 10 €TO MOMePEUHOMY

CEUCHHUIO;

aHaJIM3 MUKPOMOBPEKIECHHOCTH (TIOpaMH MOJ3Y4YEeCTH) MeTalljia MO TOJIUHE

CTEHKHU TPYOHI;

aHaJIn3 MUKPOIIOBPEIKACHHOCTHU CBAPHOTI'O COCAMHCHHUA IO €ro mOoIncpeUYHOMY

CEUCHHUIO;

JJIATCIIbHBIC MCIIBITAHUSA IO OMPCACICHUIO KAPOIIPOYHBIX CBOMCTB MeTalllla U

npu HGO6XOI[I/IMOCTI/I CBApHOro COCANHCHUA.

[lomubrit  00bEeM  HCOBITAaHUS 1O  OMPEICICHHIO  KPaTKOBPEMEHHBIX
MEXaHUYECKUX CBOWCTB M JJIMTEIbHOW MPOYHOCTH MPOBOASIT HA TPEX MHApPTUSAX
00pas1ioB, COOTBETCTBYIOIIUX METAJUTy THda, METaJLTy MPsIMOW TpyObl U CBapHOMY
coequHenuio. [Ipu aToM B mocnennem ciayyae pabodast 4acTh pa3pbIBHBIX 00pa3loB U
00pa3loB Ha JUIUTENbHYIO MPOYHOCTh MPEJCTaBISIET COOOW CBapHOE COEIMHEHHE,
BKJIIOYAsi METAJIJI 1Ba, 30HbI TEPMUYECKOTO BIUSAHUS M OCHOBHOM MeTasl.
JlomyckaeTcs 1O PEIICHUIO CHEUUATM3UPOBAHHON SKCIEPTHON OpraHu3aluu

IMPOBOANTH UCIIBITAHUSA B COKPAILICHHOM o0BeMe.

VY napusie oOpasibl Tuna "Menaxe" u "lllapnu" u3 cBapHoro coenuHeHus (st
UCHBITAHUNM Ha yIApHYIO BA3KOCTh M CTATMUECKUM M3rH0) M3rOoTAaBIMBAIOT B ABYX

BapHUaHTax: HAAPE3 paclojaracTcsa B MCTAJIJIC IIBA U B 30HC CILJIABJICHU.

HpI/I HCIIBITAHUAX Ha PACTSKCHUC OCHOBHOT'O MCTAJlJIa OIIPCACIIAIOT KOMIIJIICKC

MCXaHHYCCKUX CBOﬁCTB, BKJIIOYAsA IIPOYHOCTHBIC XaAPAKTCPHUCTUKHU - BPECMCHHOC

CONPOTHUBIIEHUE Pa3pbIBY | == /(MpeAesl MPOYHOCTH) M YCIOBHBIM IMpeAesl TEKy4eCTH

B
i) | IJIACTUYCCKHUC XapaKTCPUCTHUKHU - OTHOCHUTCIBHOC YIJIIMHCHUC H

B
OTHOCHUTCJIIBHOC CYIKCHHUC . HpI/I KpPaTKOBPCMCHHBIX MCIIBITAHUAX CBAPHOI'O

aaaaaa

|11 OTHOCUTCIIBHOC

COCOAUHCHUSA OIIPECACIIAIOT BPEMCHHOC COIIPOTUBIICHUC PA3PbIBY

e

CyXKeHHe

3) KPaTKOBPEMEHHbIC MEXaHWYECKHE CBOWCTBA MeETa/lla NP KOMHATHOW H
paboueil Temreparypax ONpeaestOTCS UCIIBITAHUEM HE MEHEe JIBYX 00pas3IloB Ha
pa3pblB M1 HE MEHEE TpEX - Ha YAApPHYI BSI3KOCTh I KaXJO0r0 3HAYEHUS

TEeMIIEPaTyPhl.

JlnmuTenbHbIe KApOIPOYHBIE HCIBITAHUSA C OIPEICIICHUEM XapaKTEPUCTUK

JUTUTENTbHOM MPOYHOCTH MPOBOAST HE MEHEE YeM Ha BOCHbMH 00pa3iax;



1) UCCIEAOBAaHUS MUKPOCTPYKTYpPbl M MHKPONOBPEKICHHOCTH MeTajla
MPOBOSATCSA Ha OOpa3lax M3 BBHIPE3KH MO BCEH TOJNIIMHE CTEHKH TPyObl. AHamu3
MHUKPOCTPYKTYPbl M MMKPOIIOBPEKJIEHHOCTH OCHOBHOIO METaZIa M CBapHBIX
COCMHECHUM BBINOJHIAETCS METOJAMH ONTHUYECKOW MHUKPOCKONHMHM, a TaKkKe

(bakyIbTaTUBHO MPEIU3UOHHBIM ONPEACIICHUEM IIJIOTHOCTH JJI1 OCHOBHOT'O METaslIa;

K) IPU KCCIICIOBAHMHM METaJlJla BBIPE3KM THYTOT'O ydYacTKa KOJICHA JaHHas
BBIpE3Ka MPOBOJIUTCA M3 IEHTPATbHON "acTu ruba. B sTom ciiydae oOpasisl ams
HCCIIeIOBAaHNN KaK MOIEpPEYHbIe, TaK U MPOIOJIbHBIC, BRIPE3aI0T U3 MOJOBUHBI THOA,
COOTBETCTBYIOIIEH €r0 HapyKHOMY OOBOJTY, BKJIFOYAIOIICH MOJHOCTHIO PACTSIHYTYIO

3ony 1 yactraHo (] 50%) 1Be HeATpaIbHBIC 30HBL.

144. PeBu3uio OMOPHO-MOABECHON CUCTEMbI MapOMpOBOJIa JJIsl TOCIEYIOIETO
MMOBEPOYHOr0 pacyeTa Ha MPOYHOCTh U CAMOKOMIICHCAIMIO (OT COBMECTHOIO

JEUCTBHS BCEX HArpyX arolux (PAKTOPOB) BHIMOIHSAIOT CIEAYIOIIMM 00pa30M:

a) AHanu3  TPOEKTHOM, MOHTaXHO-CAATOYHOM M  AKCIUTyaTallMOHHOU

TeXHUYECKOMN JAOKYMCHTAIIUN:

NPOEKTHBIE U (PaKTHUECKHUE TTapaMeTPhI Mapa (eCu OTBETBICHUS MapornpoBOa,
CBSI3aHHBIE C HUM B OJIHY PACUETHYIO CUCTEMY, U CaM MapOIPOBO/I IKCIUTYaTUPYIOTCS
OpU pPa3IMYHBIX MapaMeTpax Cpelpl, WIM BpeMs 3KCIUlyaTauud IOpu padoumx
napaMmeTpax Uil pasiMYHbIX OTBETBICHUH OTJIMYAETCS - CBENECHUS MO KAKIOMY
TaKOMY OTBETBJICHHUIO B OTJEJIBHOCTH);

roa BBOJa MIapoIpoOBOAOB B OJOKCIUIyaTallUIO, HJAHHBIC 110 JIUTCIIBHOCTHU

AKCIUTyaTanuu (HapaOoTKe) IaporpoBOJOB U UX OTBETBICHMUI;

aKCOHOMETpUYECKasi CXeMa IMapolpoBOJOB C YKAa3aHUEM MapoK CTald H
TUIIOPa3MEPOB OCHOBHOM TPAacchl U OTBETBJIICHUM C MPUBSI3KOW apMaTyphbl, ONOp U
NOJIBECOK (C yKa3aHMEM MPOEKTHBIX HOMEPOB), YyKas3aTeleill TeMIepaTypHBIX

nepeMelleHui (¢ yka3aHueM MPOEeKTHBIX HOMEPOB) U CBAPHBIX COSAMHEHMUI;
MacCCOBBIE XapaKTEPUCTUKHU YCTAHOBJIEHHOW apMaTyphl;

IIPOEKTHBIE U DKCIUTYaTAlIMOHHBIE JAHHBIE 110 TEMIIEPATYPHBIM IIEPEMEILICHUSAM
MapoNpOBOJOB B MECTAaX YCTAHOBKM MHIAUKATOPOB TEMIIEPATYPHBIX MEPEMEILECHUI
(10 OCsIM KOOPAMHAT, IPUHSATHIM B aKCOHOMETPUUYECKOM MPOEKIIMK TapOIIPOBOIOB), a

TAKIKC B MCCTaxX MPHUCOCANHCHUA K 060py,[[OBaHI/IIO;

IPOEKTHbIE U (PaKTHUECKHE JIaHHbIE MO MPYKMHHBIM OMOpaM U MOJIBECKaM,
COPTaMEHT YCTaHOBJIEHHBIX MPYXHH, HMX BBICOTHI (B pabouyeM U XOJOJHOM

COCTOSIHUN);

AKCILTyaTallMOHHBIE POPMYIIAPHI 110 HATPy3KaMm;



THUII TEILJIOBOM H30JIIUH, €€ ITOroHHas MacCa, rpaHuIlbl YH4aCTKOB C paSHH‘IHOﬁ

MMOTOHHOM MaCCOM TEMJI0BOM H30JISILIMY;

BCIIMYMHBI MU MECTAa BBLIMMOJHCHHUA MOHTAXHLBLIX PACTAKCK B COOTBETCTBHUHU C

AKTaMHM O BBIIIOJITHCHUH MOHTAXXKHBIX PACTAXKCK M3 IMACIopTa mapornpoBoaa,

BO3MOXKHBIC COUYCTAHHA TCIIJIOBBIX PCKHUMOB pa6OTLI maponpoBOJOB M HX

OTBETBJICHUM;

JAaHHBIC 00 MMEBIIIUXCS B MPpOoUECCCE JKCITyaTallu IMMOBPEKIACHUAX SJICMCHTOB
mapomnpoBOJ0B.

0) OcmoTp Tpaccel TpyOOMpoOBOJa B pabOYeM U XOJOJHOM COCTOSHHUSX W
pesusuto OIIC:

BU3yaJbHas MPOBEPKa OTCYTCTBHSI 3allleMJICHUI MaporpoBOIOB B pabodyem u

XOJIOJHOM COCTOSTHUSIX;
BU3YaJIbHBIM OCMOTp U OlleHKa paboTocnocoOHocTu 3nemeHToB OIIC;
U3MEpPEHNE YKIOHOB FOPU30HTAIBHBIX YYaCTKOB TPacc;

COCTaBJICHUE BEJIOMOCTU J1I€PEKTOB, B KOTOPOW YKa3bIBAIOTCS HEOOXOJHUMBbIEC
MEPOTPHUATHS 110 YCTPAHEHUIO Ae(PEKTOB M CPOKH BBITIOTHEHUS dTUX PabOT, a TakkKe

OTBCTCTBCHHBIC 34 UX BBIITIOJTHCHHC.

B) [IpoBepky cooTBeTCTBHS (haKTHUECKOTO UCTIOIHEHHSI TPACCHI TTAPOITPOBOJIOB

1 OIIC npoeKTHBIM TaHHBIM:

u3MepeHue (PaKTUYECKUX JIMHEWHBIX pPa3MEpoB Tpacc MapoONpOBOJOB C
YTOYHEHUEM PACIIOJIOKEHUSI OTBETBJICHMM, CBAPHBIX COEIMHEHUN (HA OCHOBAaHUU
IPOEKTHBIX JaHHbBIX), OMOpP, MOJBECOK, apMATypbl U MHAMKATOPOB TEMIIEPATyPHBIX
nepeMeIEeHUH, TPOBEPKa COOTBETCTBUS TUIIOB OMOP U MOJBECOK MPOEKTY, MPOBEPKa
HeJocTHOCTH U paborocnocodbHoctn  anemeHToB  OIIC  u uMHAUKATOpOB

TEMIIEpaTyPHBIX [TEPEMEILECHU;

U3MEPEHHE TIE€OMETPUYECKUX XapaKTEPUCTHUK YCTAHOBJIEHHBIX IPYKUH:
ONpENEIICHNE KOJIMYECTBA BUTKOB, JAUAMETPOB IPYTKOB U JIUAMETPOB HABHUBKH
NPYXKUH, a TaKKe BBICOTHI NPYXKHUH B pabouyeM COCTOSTHUM MapoINpOBOJIOB;
JOTIOJIHUTENIEHO U3MEPSIIOTCS UIMHBI TAT IPYKUHHBIX TTOJBECOK U UX OTKJIOHEHUS OT

BCPTHKAJIN, BBIMTOJIHACTCA I/IILCHTI/I(bI/IKaHI/IH IIPY>XKHWH,

U3MEpPEHUE TEeMIIEPaTypHbIX MEPEeMEIICHUN MpU Mepexojie MaporpoBOIOB U3

ropAa4ero B XO0JIOAHOC COCTOSHUC.

r) ComocTtaBieHrue ¥ aHajau3 (PaKTUYECKUX U  TMPOEKTHBIX  JIaHHBIX

naponposogoB u OIIC:



JOKYMEHTUPYIOTCS BCE OTMEUEHHBIE MpU OOCIIETOBAaHUU OTKIOHEHHUS OT
MIPOEKTA;

pa3pa6aTHBa10Tc>1 PaCYCTHBIC MOJCJIN BBIABJIICHHLIX IIPKW BU3YyaJIbHOM OCMOTPE

YAaCTUYHBIX WJIM MOJHBIX 3amemMieHui maponporoaoB u OIIC;

YTOYHSIFOTCS TMPUMEHUTEIBHO K KOHKPETHOMY TNapONpOBOAY pPacuUETHbBIC
MOJIEJId CBapHBIX COEAUMHEHWH (HA OCHOBAaHWU [JAHHBIX OSKCILUTyaTHPYOIIEH
OpraHu3aIumn).

ITapomnpoBoabI ropsiuero mpoMieperpeBa, M3roToBJeHHbIE U3

neHTpodexnonThix (L{BJI) Tpyo

145. TpeGoBaHusi K MeTOJaM W O0BEMaM HEPA3pPYIIAOIIETO KOHTPOJIS TPH

TEXHUYECKOM JMAarHOCTUPOBAHUU
U3rOTOBJICHHBIX U3 IIeHTpoOe)kHOIUTHIX (LIBJI) Tpy6 THIOpazMepom

=630 x 28 MM 1

apoInpoBOJIOB

rOPSTYETO

IIPOMIIEPETPEBA,

630 x 25 mm,

%920 x 32 MM u3 cranu mMapku 15X1M1®, skcryaTupyomuxcs

npu Temneparype mapa 540 - 545°C u napnenuu 2,5 - 4,0 MIla, u3noxxeHsl B Ta0uIe

VII1.8.
Ta6nuna VIII.8
OOBeKT Meto KOHTpOIIs O0beM KOHTPOJIS [Ipumeuanue
KOHTPOJIS
Tpy6onposoa |POIIC TpyOGonpoBogHas OcMmotp TpybompoBoma u OIIC
cucrema u OIIC IIPOBOJIUTH B FOPSIYEM U XOJIOJTHOM
COCTOSTHUSIX
[Ipsimble N3mepenue ocraroyHoii | 100% [Ipy  JOOCTHXKEHMHM  OCTATOYHOU
TpyOBI nedopMaru nedopmaliuy, paBHOM IIOJIOBHHE
JIOTTYCTHUMOTO 3HAYCHMUS],
M3MEpEHUS €€ MPOBOIATCS KaXKble
25000 4
Mertannorpadudeckuit He MeHee | TpyObl Ha| MeTamnorpadguueckuii aHau3
aanmu3z (MU) c¢ oueHkoil | maponpoBos MPOBOAWTCS  HAa  OTOOpPaHHBIX
CBOICTB MeTasia u npoOKkax WJIM  Ha  BBIPE3KE.
MUKpPOIIOBPEXKAAEMOCTH  HaA Bripe3ky ciemyeT coBMelaTh CO
BhIpeske (MB) CBApPHBIM COEIMHEHHEM




CaapHble
CTBIKOBBIC

COCAMHCHUA

BUK, V3K, MIIK (MILI)
wim L1

100%

V3T

100%

TonmmuHa CTEHKH KOHTPOJIUPYETCS

OIMH pa3 B 30HC CBApHOIO

COCAMHECHUA (MGCTO PACTOYKHU IO

MTOJIKJIATHOE KOJIBIIO)

B

100%

N3mepsieTcss TBEpIOCTh MeETaJlIA
Ba U MPUMBIKAOIIETO OCHOBHOI'O
MeTaJla.

KoHTpouno noaiexar B TOM 4HUCIIE
3aBOJICKHEC CTBIKH, a TAK¥KE CTBIKHU C

PEMOHTHBIMH ITOABApPKaMM1

Mertannorpaduueckuit
anai3z (MU) ¢ nomormibio
3TB

COCTMHEHUS

peTLIHK CBAapHOT'0

HE MCHEC

(oOBeM

10%

KOHTPOJIS

MOKET YTOUYHSITHCS)

KoHTpoutto moaBepraroTcst CThIKA:
- C Ppa3ylnpoOYHEHHBIM METAJIIOM
mBa  (TBEPAOCTb  IIBA  HIKE
TBEPJIOCTH OCHOBHOT'O METaJlIa);

- C IOJIBapKOM;

- Pa3HOTOJIIUHHBIX  3JIEMEHTOB

(Tpy0a mraMmocBapHoOe KOJICHO)

UccnenoBanue CTpyKTypbl U
CBOICTB M€TaJllIa Ha BBIPE3KE
(MB)

OnHo
COCIMHEHUE
OCHOBHBIM
METaJIJIOM )

apoInpoBOL

CBapHOE

(c

Ha

Bripesky cnemyer coBMemarh C

OCHOBHBIM  METa/lIOM  TPYOBL.

Bwmecto BBIPE3KU CBApHOTO

COCTMHCHHS (KaTyImIKu)

JIOTYCKaeTCsl  BbIpE3Ka  MPOOKH
JIraMeTpoM He MeHee 120 mm ¢
MOCJeAYOEed BBAPKOM TIIYyXOTO
HITynepa.

[Tpu BbIpe3Ke NMPOOKU U3 HIKHETO
MoJynepuMeTpa TPyObl IITYIEP
(3armymaronuii) ycTaHaBIUBaETCS
JOHBIIIKOM  BHYTph.  BBapka
HITyLEpa JOJKHA BBIMOIHATHCA C
MOJIHBIM TIPOILIABJICHUEM CTEHKH

HITynepa

146. HccnenoBanue cocraBa, CTPYKTYpbl M CBOMCTB MeTajljla Ha BBIpE3Kax

BBITIOJTHSIETCS CIICAYIOITUM 00pa3oMm:



a) Beipe3ky mpoObl OCHOBHOTO MeTa/lla B BHJEC KATYIIKH WM TMPOOKH
COBMEINAIOT C BBIPE3KOM CBApHOTO CTHIKA MW OTOOPOM TIPOOKH CBApHOTO

COCAUHCHUA:

KaTyIIKa BBIPE3aeTCs U3 MapomnpoBOIa C TOMOIILIO Ta30BOM PE3KH: Al TUIICHO-
KHCIIOPOHON MITH CMECH JIFOOO0T0 TOPIOYETro ra3a ¢ KUCIOpo oM. JJiiHa BeIpe3aeMoro
TpyOHOTO 31emMenTa (BKIrovaromero aAse LIbJI TpyOsI) ¢ KOIbIIEBBIM CBAPHBIM IITBOM

rnocepeinHe JOJKHA COCTaBIAThL He MeHee 650 MMm;

nmpoOKa M3 JACHCTBYIOIIETO MapOIPOBOA BBIPE3ACTCS TOJBKO MEXaHHYCCKUM
criocoboM: ¢peszepoBaHreM, BbICBepiauBaHueM. OHa JOKHA OBITH THAMETPOM HE
MeHee 120 MM ¢ noclienyoniel MpuBapKou riyXxoro mryiepa B CBApHOE COCTMHEHUE
naponpoBoja. TexHosnorus nmpuBapku riyxoro mrynepa (DN 100) B OTBEpPCTHE,
MOJTy4YEeHHOE TIPH BBIPE3KE MPOOKHW B CBAPHOM COCAMHEHUU TMApOMPOBOJA, JOKHA

COOTBETCTBOBATH TpeOoBanusm H/I.
0) [Ipu uccnenoBanuu ocHoBHoro Metaa LIBJI Tpy6 onpenensroTcs:
XUMHUYECKUHN ¥ KapOUHBIN COCTABHI IO CEYCHUIO CTEHKU TPYOHI;

KpPaTKOBPCMCHHBIC MCXAHHWYCCKHC CBOMCTBA Inpun KOMHATHON | pa60qe171

TeMIlepaTypax;
KpUTHYECKas TEMIIEPATYpa XPYNKOCTH (TP HEOOXOJUMOCTH);
COCTOSIHUE MaKpO- U MUKPOCTPYKTYPBI [I0 CEUEHUIO CTEHOK TPYO;

MUKPOIOBPEXKAECHHOCTh OCHOBHOM M JIMKBALMOHHOM CTPYKTYphl IOpaMu ¢

orpenenaeHrneM 00bEMHOH 10U T10p;
KapOoIMpPOYHbIE CBOMCTBA (ITPU HEOOXOAUMOCTH).

B) MakpoCTpYKTYpHBII aHaau3 NPOBOAUTCA HaA TEMIUIETaX [0 BCEMY
NOMEPEYHOMY CEYEHHI0 CTEHOK TpyO [y (UKCUPOBAaHUS JIMKBALMOHHOU
M0JIOCYATOCTU ¥ BU3YAJIIbHOT'O BBISBJICHUSI MAKPOHECIIJIOIIHOCTEN TEXHOIOTUUECKOTO

MIPOUCXOKICHUS.

r) MUKpPOCTPYKTYpHBIN aHaIu3 (BKIIOUAs MUKPOTIOBPEKIEHHOCTH )
MPOBOJUTCS Ha HUTH(aX MONEPEYHOT0 CEUEHHs CTEHOK TPYO KakK B 30HAaX C OCHOBHOMU
CTPYKTYpOH, TaK ¥ B JIMKBAIIMOHHOW 30HE, MPUMBIKAIOIIEH, TJIABHBIM 00pa3oM, K
BHYTPEHHEH TMOBEPXHOCTH TPyObl, C LENbIO BBISIBICHUS CTENEHU PA3BUTHUSA
JUKBALIMOHHBIX CTPYKTYp U (PUKCUPOBAHMUS MHKPOAE(PEKTOB TEXHOIOTMUYECKOTO

MPOUCXOKIACHUS, 4 TAKIKC OLICHKN MUKPOIIOBPCIKACHHOCTH MCTAJlJIA.

n) O0pa3ipl 711 MEXaHWYECKUX MCIBITAHUN BBIPE3alOT W3 30H MeTajia,

MPUMBIKAIONINX K BHYTPEHHEH OBEPXHOCTH TPYO.



e) [Ipu nccnenoBaHuM CBapHOIO COETUHEHMSI HAa BBIPE3KE OMPEEISIIOT:

TBEPJOCTh OCHOBHOT'O METAJIJIA, 30HBI TepMHUUecKoro BiusHus (3TB) u metama
[IBa COEIMWHEHHUSA B TPEX MPOJOJBHBIX CEUEHUAX (MO0 TpeM JHHHUSAM) Ha mutude

IOommePEYHOro CCYCHUA CThIKA,

KpaTKOBPEMEHHBIE MEXaHMYECKHE CBOWMCTBA MPH KOMHATHOM M pabodeit
TeMIepaTypax Mo pe3yjbTaTaM HMCIbITAaHUN 00pa3lloB HA pacTsHKeHHE U 00pa3LoB ¢
Hagpe3oMm "Menaxe" u "llapnu" Ha ymapHbi u3rud (Haape3 HAHOCUTCSA IO 30HE

CIUTaBIICHHUS U TIO METAJLTY II1BA);

XUMMYECKHUI COCTaB MeTajljla IBa U npu HGO6XOI[I/IMOCTI/I JOINOJTHUTCIBHO

OCHOBHOI'O M€Taljia U Kap6I/II[HHf/'I aHaJIn3 METajljia 5TUX 30H,

Ka4eCTBO 30H CBAPHOTO COCJMHEHUS IO Pe3yJbTaTaM METaIOrpapruecKoro

aHaJu3a TPeX MaKpOILIH(OB MOTIEPECIYHOTO CCUCHUS;

MUKPOCTPYKTYPY U MHKPOIIOBPEXKICHHOCTh 30H CBAPHOTO COCIUHEHUS 10
pesyibTataM  MeTauiorpaduyeckoro  HMCCIEAOBaHUS  JIBYX  MHUKpONUIH(OB

MOTIEPEYHOTI'0 CEUCHHUS;
KapOoMpOYHbIe CBOMCTBA (ITPU HEOOXOAUMOCTH).

x) [Ipu  uccnenmoBaHun (QparMeHTa CBapHOTO COCIMHEHUS (MPOOKH),

BBIPE3aHHOT'O U3 ,HCI;’ICTBYIOHICI‘O nmapomnpoBoaa, OIpecacyIAaroT:
TBCPAOCTb METAJIJIa 30H CBAPHOI'O COCAUHCHMUSI,
XUMHMYECKHUI COCTaB MeTaslja IIBa (I/I OCHOBHOTI'O MeTaHHa);

MaKpo- U MUKPOCTPYKTYPY C OLEHKOH MHKPOIOBPEXKICHHOCTH METajlla 30H

CBApHOT'0 COCANHCHMU.

CraHMOHHBbIE MUTATEIbHbIE TPYOONPOBOABI

147. Metonbl 1 00BEMBI KOHTPOJS HPU TEXHUYECKOM JTUArHOCTUPOBAHHUU
CTaHI[MOHHBIX MUTATEIbHBIX TPYOONPOBOAOB HAPYKHBIM AUaMETpoM Oojee 75 MM

npuseaeHsl B Tabnuue VIIL9.

Taomuma VIIIL.9

HanmenoBaHue 3J1EMEHTOB Merton O0beM KOHTPOJIA HpI/IMe‘laHI/IC

KOHTPOJIA




1 2 3 4
Tpyb6onpoBoa POIIC TpyOonpoBoHas OcMoTp TpyOOmpoBOAa ¥
cucrema u OIIC OIIC npoBOAUTH B TOPSIYEM U
XOJIOJTHOM COCTOSTHHSIX
TpyOer u daconnsie peramu|Y3T He MeHee 3
Mocjie BBIXOJHBIX IAaTpPyOKOB KOHTPOJIBHBIX
peryiupyromnen apmarypbl Ha CEYEHU Ha KaXIOM
mmiHe He meHee 10 Da TpyOsr u3 YKa3aHHBIX
M0 XOAY JBWKCHHS CpPEIbl OT YYacCTKOB; B Ka)JIOM
PeryIMpyroIero, KOHTPOJIBHOM
JPOCCENUPYIOLIETO oprasa, ceueHNH HE MeHee 4
30HBI YCTAaHOBKH JIPOCCEITHHBIX, TOUYEK U3MEPEHUS
1aif00BbIX HAOOPOB, IIENEBBIX
apoccenei. TynukoBbie
YYaCTKH B 30HaX BO3MOKHOTO
KOPPO3MOHHOI'0 N3HOCA
'uOb1 TpyO, mramnoBanubie u|BUK 50% 1. O6s13aTEIBHOMY KOHTPOITIO
LITaMIIOCBApHBIE KOJIEHA (oBaNBHOCTB), nojjiexxar TuObl Oaiinacos
V3K, MIIK PIIK u o6BomoB I1B/I.
(MITT) WITH
LUL V3T, TB 2. Ha omektpocTaHIusx ¢
MOTIEPEYHBIMU CBS3SIMH
Kpyrouzorayteie orBonbel R/Da|BUK 100% JIOTTYCKAeTCsl KOHTPOJIb THOOR
<25 (OBaNIbHOCTB), Ha COEIMHUTEIILHON
V3K, MIIK MarucTpaJii  BBIMOJIHATh B
(MIT) WITH obbeMe: "Topsuuii" CTOSAK W
1, ¥3T, TB "xonoHbIA" cTOsIK - o 20%.

3. Ecim OBaJILHOCTE
KOHTPOJIUPYEMBIX ruOOB
U3MepsIach paHee,

JA0IYCKACTCA HE IMPOBOAUTH

MOBTOPHBIX U3MEPEHUH.

4. KoHTpOIb TOJIILIAHE]
CTEHKHU U TBEPIOCTH METala
ru00OB BBIMOJHATh B TpPEX
CEUCHUSAX: IIEHTPATBHOM H T10
pa3Hble CTOPOHBI OT HEro; B
KaXKJIOM KOHTPOJIbHOM

CEUYECHUHU o 3 TOYKH



U3MEPEHUI: B PACTAHYTOU W

HEUTPaAJIbHBIX 30HAX.

5. Kontponn ruboB

IIPOBOJIUTCA MO BCEH JUIMHE

rHyTOH dvactu Ha  2/3
OKPY’KHOCTH TpYOBI,
BKJIIOYAs ~ pPacTAHYTYI0O U

HEUTpaJIbHBIE 30HBI

6. [Tpu HaJTUYHH
ITaMIIOCBAPHBIX KOJICH
KOHTPOJIb MPOAOJIbHBIX
CBapHBIX COEIMHEHU I

meromamu Y3K u MIIK -
100%

JIutele KoJIeHA BUK, MIIK | 50% 1. KoHTpoJIb BBHITIOJIHSIIOT TIO
(MILI) 1581071 BCEM TOBEPXHOCTH THYTOW
PemoHTHBIE 3aBapky - .
1, ¥3T 100% YacTH, BKJIKOYAsi HApPYKHBIN,
BHYTPEHHUH  OOBOABI W
HEWUTpaJIbHBIE 30HBI.
2. Y3T BBHITIONHSIOT B TpeX
CEUCHHUSIX: HEUTPATIbHOM M B
JIBYX TI0 pa3Hbl€ CTOPOHBI OT
HETrO. B KaXXJI0M
KOHTPOJIBHOM CCUYCHUM
U3MEPEHUS]  MPOBOAAT B
YEeThIpEX TOYKaX: 1o
Hapy’XHOMY, BHYTPECHHEMY
0o0BOZlaM U B HEUTpPaJbHBIX
30HaxX
Jlutsie, KOBaHbIE netanu | BUK, MIIK | Pagnycuble nepexosl | Kopnycsr apmatypel ¢ DN >
(xopmryca apmatypsl, Tpoitauky) | (MITJ) wnu L] | HapyxHBIX 250 KOHTpPOJUPOBATH TaKXKE
noBepxHocTed - 20%|co  CTOPOHBI  BHYTpPEHHEH
o0IIero  KOJMYeCTBa|MOBEPXHOCTH - B JIOCTYITHBIX
JeTaneu Ka)KJIOTO [ MecTax.
Ha3HA4YCHMUS.

PeMoHTHBIE 3aBapku -
100%




V3T

20% o01miero
KOJIMYECTBA JIeTaJIEN

KaXXJ10T'0 Ha3HAYCHU A

1. Koutpouib KOPITYCOB

apMarypsbl MPOBOJAT B

YETBIPEX TOYKAX PABHOMEPHO

0 OKPYXHOCTH Ka)JIOTO
natpyoka.
2. Kontponb TPONHUKOB

MMPOBOAAT B YCTLIPEX TOUYKAX
PaBHOMEPHO IO OKPYKHOCTH
mTynepa, B YCTBIPEX TOUYKAX
KOJUIEKTOpa B OKPECTHOCTH
JIMHHUHN COIIPSKCHUSA CO
LITYLEPOM 110 pasHble
CTOPOHBI OT HETO M B TOYKC
KOJIJIEKTOPA, PACIOI0KEHHON
IIPOTUB

HITyIepa.

LEHTPAJIbHOW  OCH

3. Konrtponb MEPEXO0/IOB
MMPOBOAAT B JIBYX CCUCHUAX

BOJIM3U MNEPEXOJHBIX 30H; B

KaKJIOM CEYEHNH - 4
KOHTPOJIbHbBIE TOUKH,

pPaBHOMEPHO
pacnpeziefieHHbIE 1o

OKPYXHOCTHU
CBapHble COeIMHEHUS BUK, V3K OcHoBHBIE CTbIKOBBIE | [Tpn 0OHapy >XKCHUU
(tum 1) - 10% HEJOMMYCTUMBIX  JC(PEKTOB
o0beM KOHTPOJIS
YBEJIMUYMBAETCS BJABOE; TpU
MOBTOPHOM  OOHapy>KEHUU
HEJOMYCTUMBIX  J1e(DEeKTOB -
o0beM KOHTPOJIS

yBenuuuBaercs 10 100%

BHUK (xarer | LLITynepabie [Tpu 0OHapyKEHHUH
YTJIOBBIX coeymHenns ¢ Da HEJOMYCTUMBIX  Je(EeKTOB
wBoB),  Y3K,|100 MM u crThikoBbIe | 00PEM KOHTPOJIS
MIIK  (MITI) | coepmnuenns Tima 2, p|YBETHYMBAETCA BIBOE; MpH
uu LT TOM wmcle npuBapku | IOBTOPHOM oOHapy KeHUH
JOHBIIIIEK HEJOMYCTUMBIX  /1e(DEeKTOB -

(3armymrek) - 30%




00BbeM KOHTPOJIS

yBenumuuBaercs 10 100%

V3T, TB 50%

u 1 - B eHTpe

JIOHBILIKY (3arJIyLIKN) BUK 100% Y3T u TB  3armymiex
BBINOJIHSIOT B 5 TOUKax: 4 -

PaBHOMEPHO MO OKPYXHOCTH

VIII. HOPMbI KOHTPOJISA U KPUTEPUU KAYECTBA
METAJJIA

Kotabl

148. Jlnsa Tpy® moBepXHOCTEN HarpeBa XUMHYECKHI COCTaB, TEXHOJIOTHYECKHE
nedeKThl, MaKpPOCTPYKTypa, 3arpsS3HEHHOCTh HEMETAJUTMUECKHUMH BKIIOUCHHUSIMU
JIOJIKHBI YAOBIETBOPATH TPEOOBAHUSAM TEXHHUUECKHUX YCIOBUH HA TIOCTABKY C YUETOM
BO3MOKHBIX HM3MEHEHMH NpHU JIUTEIBLHON OSKCITyaTaluu, a oO0IIee COCTOSIHUE

MCETaJlJIa JOJDKHO YIOBJICTBOPATH CJICAYIONINM Tpe6OBaHI/I}IMZ

a) [lo pesynbTaTam BH3yaJlbHOTO KOHTpOJIS MeTaia TpyO (B KOTJIE M Ha

BBIPE3KE) HE JIOMYCKAOTCSA:
BBIXOJ TPYO M3 paHKUpa HAa BETUUYUHY JUameTpa TpyOsl u OoJee;

paBHOMEPHOE  YBEIMYEHHE  HApPYKHOTO  JHaMeTpa  OTHOCHUTEIBHO
HOMMHAJILHOTO JJI TPYO W3 JIETMPOBAHHBIX MApOK cTayel Oosnee ueM Ha 2,5%, s

TpyO U3 yIraepoaucThIX cTanen - bomnee 3,5%;
OTJIyJIMHBI U1 MAaKPOTPEIIHUHBI.
0) Ilo pe3ynapTaTam MeTammorpapu4ecKoro KOHTPOJIS HE T0IMyCKaIOTCA:
MUKPOTPELINHBL;

KOppO3usi MO MEPUMETPY 3epeH (MEKKPUCTAIITUTHAS KOppOo3usl) Ha riyouny 0,3
MM U OoJjiee B MeTaJlJle Ha Hapy>KHOM OBepXHOCTH TpyO u3 cranu 12X18H12T;

Cylb(PUIHO-OKCH/IHAS KOPpPO3Usi HAa HAPYKHOM TOBEPXHOCTH TPyO U3

MEePJIUTHBIX cTajeil Ha rmyouny 0,1 MM u 6oJiee B MeTaie;
00e3yTIepoKeHHBIN 1ok TIIyouHo# 6omee 0,2 MM.

149. [Inst KOJIIEKTOPOB KOTJIOB JOJDKHBI COOJI0IATHCS CIICAYIONIEe TpeOOBaHMS

K COCTOAHUIO MCTAaJljia:



a) Ha Hapy>KHOI ¥ BHYTpPEHHEW MOBEPXHOCTAX KOJUIEKTOPOB HE JAOIMYCKAIOTCS:

TPEIIMHBI BCEX BUAOB U MPOTSIKEHHBbIE TpeumHonoao0Hbe (ymHa B 10 pa3

OO0mbIIIe MIUPUHBI) AEPEKTHI;

HECIUIONTHOCTH (eEeKThI) OKpYIIoil (GOpMBI C pasMepoM MO MOBEPXHOCTHU

OoJiee TONMIMMUHBI CTEHKH TPYOB!I min 6ojee 20 MM 1 TTyOHMHOM Ooitee 3 MM;

MPOJI0JIbHBIE PUCKU T1yOnHO# 6omee 10% ot TonmmuHb! (S) CTEeHKH win 6ojee
2,5Mm nipu S > 25 MM.

0) I[Iporu6 xomekTopa He MomKeH npeBbimath 20 MM Ha 1 M auHbEI 1 100 MM

10 BCEU NIMHE MEXKYy OIOPaAMU.

B) KauecTBO CTHIKOBBIX M HITYLIEPHBIX CBAPHBIX COCAMHEHUN MO pe3ysbTaTaM

Hepa3pyIIaoIIero KOHTPOJIS - COrJIacHO MyHKTaMm 156 - 158 ®HIL.

I‘) TBCp}]OCTI) MCTalllla KOJUICKTOPOB JOJDKHA HAXOAUTBCA B IIPCAciiax

cIeayromunux pCKOMCHAYCMbIX TUAIIA30HOB:

15t cranu Mapku 20 - ot 120 o 180 HB; nnst ctanu 15I'C (16I°C) - ot 120 no
200 HB;

st cran mapku 12MX u 10CrMo910 - ot 120 1o 190 HB;
s cranu mapok 15XM, 12X1IM® u 15X1IMI® - ot 130 no 210 HB;

st MapTeHCUTHBIX ctaiedt 10X9OMDb u X10CrMoVNb9-1 - ot 190 no 255
HB.

I[JI}I INEPJIUTHBIX cTajiell OTKJIOHEHHMS 10 TBEPAOCTHU MCTAJIJIa CICAYCT CUUTATDH
KPpUTUYHBIMHU, CCJIM MHUHUMAJIBHOC €€ 3HAUCHUC MCHBIIC HWKHEH I'paHHUIBI
COOTBCTCTBYIOIICTO IIaHHOﬁ MapKu CTaJIM PCKOMCHJIOBAHHOI'O JHAIIa30HA4 Ha 10%, a
MaKCUMaJIbHOE 3HAaYeHHE OOJIbIIE €ro BerHeI\/'I rpaHuIbI Ha 15% ot CPCOaHCTO

(MGIII/IaHHOI‘O) SHAUCHUA TBCPAOCTH JAaHHOT'O AHUAIla30HA.

JIJ1st MapTEHCUTHBIX CTaJed yKa3aHHbIE OTKIOHEHUS HE JOJDKHBI IIPEBBIIATH 5
n 10% OTHOCUTENBPHO HMKHEW M BEPXHEH TPAHULl COOTBETCTBEHHO OT BEJIWYMHBI

CPpEAHCTO 3HAYCHUA PCKOMCHAOBAHHOI'O HAITa30Ha TBEPIOCTH.

Ecnn TBepmocTe MeTaiuia HE YKIAAbIBACTCS B PaMKU PEKOMEHIYEMOIO
auana3oHa, HO HE BBIXOJUT 3a TpaHUIbl KPUTHUECKUX 3HAYeHHM, Tpedyercs

[IPEyCMOTPETh KOMIIEHCUPYIOIIUE MEPOIIPUSTHUA.

1) J1s KonekTopoB U3 yriepoaucTon nin moaudaeHosoi (15M, 16M) cranu
rpaduTH3anuUs He JOJDKHA MPEBHIIATh Oal 2 CTaHAAPTHOM MIKaNbl (MPHIIOKEHHE
Ne 1 x ©HII).



e) [l KOJMIEeKTOpOB W3 TEIUIOYCTOMYMBOM CTaldd TEPIUTHOrO Kjacca,
paboTaromKX B YCIOBUSAX MOJNI3YyYeCTH, MUKPOTIOBPEXKICHHOCTh METaJlla He JIOJKHA

MPEBHITIATh OauT 4 cTangapTHOM mKanbe! (prnokenne Ne 3 k OHIT).

JUie  KOJUIEKTOPOB M3  XPOMHUCTOM  CTaad  MAapTEHCUTHOrO  Kiacca
MUKPOTIOBPEKIECHHOCTh HE JOJKHA MPEBBIIATh 0amt 3 mkanbl (mpuioxkenne Ne 8 k
OHI).

150. TpeGoBanusi K  KayeCcTBY W  KPUTEPUU  OICHKH  COCTOSHHS
MaporepenyckHeix TpyO, pabortarommx mnpu Ttemmepatype 450°C u  Bblle,

COOTBETCTBYIOT  aHAJOTHYHBIM  TpeOOBaHMAM K TpydaMm  MapompoOBOJOB,
YCTAaHOBJIEHHBIM B NyHKTe 153 nannoii rinassr @HIL.

CocTosiHEE MeTallIa JIUTHIX jJeTaneid, paboTatonux npu temmeparype 450°C u

BBIIIC, JOJDKHO YAOBJICTBOPATH CIACAYIOIINUM YCIIOBUAM:

Ka4eCTBO TIIOBCPXHOCTHU W MAKPOCTPYKTypa HOJLKHBI COOTBCTCTBOBATH

Tpe6OBaHPI$IM TEXHUYCCKHUX YCJ'IOBI/Iﬁ Ha OTJIMBKMU,

TBCPAOCTb MCTAJUIA JOJDKHA YHOOBJICTBOPSTH Tpe6OBaHI/I${M TCXHUYCCKHUX
YCJ'IOBI/Iﬁ Ha ITIOCTAaBKY. HpI/I OTCYTCTBHUU TAKHUX HAHHBIX TBCPAOCTb MCTAJUIA JIMTBHIX
z{eTaﬂeﬁ JOJIXDKHA COCTaBJIATh HC MCHCC 0,8 OT HIDKHEH rpaHuIbI AUara3oHa TBEPpAOCTU
JJIA aHaJIOTUYHOM MAapKu CTaJId KAaTaHbIX, KOBAHbBIX W IITAMIIOBAHHBIX ,HeTaJIefI

coryiacHo HopmaM DHIT;
B MUKPOCTPYKTYp€ METajlla He JOIMYCKalOTCs IOpPhl pazMepoM Ooiee 5 MKM.

151. CocrosiHue Merania MapoBOJOINEPENYCKHBIX TPyO, paldoTaromux Mpu
temrieparype 10 450°C, 0KHO YIOBIETBOPATH CJIECIYIOIMIUM TPeOOBaHUSIM

a) Ha nmoBepxHocTH rHOOB TPYO HE JOMYCKAIOTCS:

TPELIMHBI BCEX BUIOB, a TAKXKE MPOTSHKEHHBIE TPEIIMHONO00HbIe (AmuHa B 10
pa3 0oJbIle MUPUHBI) AeDEKTHI;

MPOJIOJIbHBIE PUCKHU TIyOuHOM Oosiee 10% TONMMHBI CTEHKW WK OoJjiee 2 MM
R

IS S 20 MM;
nedeKTbl OKpyTaoi (opmbl (PaKOBUHBI, KOPPO3UOHHBIE SI3BBI) C pa3MEPOM IO

EN
noBepxHocTH Oozee 10 mm u rmyounHoi 6onee 1,5 MM 11t 351eMeHTOB ¢ Dy 133 MM
WM C pa3MepoM IO MoBepXHOCTU Oojnee 15 MM u rayOuHoi Oonee 2,5 MM yist

OJICMCHTOB OCTAJIbHBIX THIIOPA3MCPOB;

CKOIUIEHUSI Je(EeKTOB OKpyrIod ¢opMbl riyOuHoil Oomee 0,5 MM ans

R o
3JIEMEHTOB € Dg 133 MM Wi rayouHoi 6onee 1,0 MM JuIst 3IEMEHTOB APYrUx

TUTIOPA3MEPOB.



0) [ToBepxHOCTHBIE Je(EKTHI C OCTPHIMH KpasMH CJEAyeT BBIOMpATh
aObpa3uBHBIM WHCTPYMEHTOM C IIJIaBHBIM CKPYTJICHHEM KpaeB BbIOOpku. [Ipu sTom
BBIOOpKA HE JOJDKHA OCNIA0NSITh CTEHKY 10 yPOBHS, MPUBOJAIIETO K CHUXCHHIO
Koa(duiMenTa 3anaca IpOYHOCTH HUKE HOPMATUBHOTO 3HAUCHHs. B mo0om ciydae
rIIyOrHa BHIOOPKM HE JOJDKHA MPeBBIMATh 15% OT HOMUHANBHOW TOJMIIMHBI CTEHKU

OJICMCHTA.

B) Ha BHyTpeHHeM 00Boje THOOB JOMycCKaeTcs IIaBHAs HEPOBHOCTh
(BOJTHUCTOCTH) BBICOTOM HE OOJiee OJTOBUHBI HOMUHAJIBLHOUM TOJIIIUHBI CTEHKH, HO HE

6onee 10 mm. [Ipu 3TOM 1I1ar BOJH IOKEH OBITh HE MEHEE YTPOSCHHOM UX BBICOTHI.
r) OBaTbHOCTH THOOB TPYO HE OJDKHA MPEeBBIIATH §%0.

1) YTOHCHUE CTCHKH MPSMBIX TPyO ¥ THOOB B HEUTPAIbHBIX 30HAX HE JIOHKHO
npesbimaTh 10% oT HOMUHAIBLHOM TOJIIUHBI CTCHKH, a THOOB B pacTSIHYTOM 30HE (Ha
Hapy>kHOM o00Boje) - 15%, mjiss KpyTOM30THYTBHIX THOOB JOIMYCKAeTCs YTOHEHHE
CTEHKHM IO HapyXHoMy o00Boay A0 20% OT HOMHUHAJIBLHOW TOJIIMHBI (€CIM WHBIE

KpUTCPpHUH HC YCTAHOBJICHLI B TEeXHUYECKOMN AOKYMCHTAIIUN HSFOTOBHTCJ'ISI).

Eciu yTOHEHHE CTEHKHM 3JIEMEHTOB MPEBBINIACT YKa3aHHbIE HOPMBI, TO HX
paboTOCTIOCOOHOCTh JOJIKHA OBITh TMOJATBEPXKJIEHA KOHTPOJIBHBIM pacyeToM Ha

IIPOYHOCTD.

e) ['ubbl cuMTaroTCs HENPUIOJHBIMHU K JlajJbHEWIIEH 3KCIUlyaTaluu, €CIu 110
pesynbraram ux Y 3K oOHapykeHbl 1eQEeKThI, aMIUIUTYAa WK IPOOEr 3X0-CUTHAJIA OT
KOTOPBIX paBHbl WJIM TPEBBIIIAIOT OpPaKOBOYHBIE 3HAYEHUS WM HA BHYTPEHHEU
MOBEPXHOCTH OOHApY>KEHbI AE(PEKThI, MPEBBIIIAIONINE 110 AMIUIUTYAE KOHTPOJIbHBIMI

YPOBCHDb YyBCTBUTCIIbHOCTH.

KayecTBo rub0B cunTaeTCsi yIOBIETBOPUTEIBHBIM, €CIIU MO pe3ysbTaTaM UX
koHTposist merogamu BUK, V3K, MIIK (MIIH) wiu /] He oOHapyxeHbI AehEKTHI C

OpaKOBOYHBIMU MTPU3HAKAMHU.

k) TBepmocth Metaiia THOOB JOJKHA COOTBETCTBOBATH  CIEAYIOUIUM

PECKOMCHAOBAHHBIM MHTCpPBAJIaM 3HAYCHUM:

st ctanu Mapok 20, 15I'C (161°C) - ot 130 o 190 HB - B pacTsanyTo# 30HE 1
ot 120 no 180 HB B HelTpanbHBIX 30HaX M Ha NpAMbIX ydactkax. /s cramm 151°C
(16I'C) cunTaTh MpUEeMIIEMbIM yBEIMUYEHHUE TBEPJOCTH B HEUTpaIbHbIX 30Hax A0 190

HB u B pactsanyToii 30ne ruda g0 200 HB;

1t cranu Mapku 12MX (m 10CrMo0910) - ot 130 10 200 HB B pactsanyToii 30He

n ot 120 no 190 HB B HeliTpanbHbIX 30HaX U HAa NPSIMBIX YYACTKaX;



st ctanu Mapok 15XM, 12XIM® u 15XIMI® - or 140 no 220 HB B

pactanyToi 30He 1 0T 130 10 200 HB B HEHTpanbHBIX 30HaX U HA MPSMBIX y4acTKax.

I[OHYCKaIOTCSI OTKJIOHCHHUS OT I'paHUI] YKAa3aHHBIX AWAIMIA30HOB TBCPAOCTHU B

CIEYIONINX Mpeaeax:

s craneid 20 u 15I°C (161°C) - B cTOpOHY YMEHbBIIEHHUS! OT HUYKHEHW TpaHUIIbI
U B CTOPOHY YBeJIMYEHUs] OT BepxHel rpanunibl Ha 10 u 15% cooTBETCTBEHHO 1O

cpez[HefI BCIMYHMHC TBEPAOCTHU AJAHHOI'O AMAIa3oHa,

s craneid 12MX, 15XM, 12X1IM® u 15X1M1® - B cTOpOHY YMEHBIIEHUS OT
HIKHEW TpaHUlbl U B CTOPOHY YBEJIMYEHHUS OT BepXHeW rpanuubl Ha 5 u 10%

COOTBCTCTBCHHO ITIO cpezLHeﬁ BCIMYHHE TBEPAOCTH JAHHOT'O JHUAIla30HaA.

Ecan TBEPAOCTh METAlJIa HC YKIAaAbIBACTCA B pPaMKH PCKOMCHIOBAHHOI'O
AuamnasoHa, HO HC BbLIXOAWUT 34 TI'paHUIbl KPHUTHUYCCKHX 3H3‘-ICHI/II>1, Tpe6yeTC$1

mpeaAyCMOTPCTb KOMIICHCUPYIOIIHUC MCPOIIPUATUA.

3) TpeOoBaHUsI K Ka4eCTBY CBAPHBIX COCJWHEHUH MEPEmyCKHBIX TpyO IO
pe3yJibTaTaM Hepas3pylLIaloUIero KOHTPOJIA - COTJIaCHO MyHKTam 156 - 158 nmanHOM
rnaBsl @HIL.

n) Jlna 1tpyd w3 yriaepoauctod u monubaeHoBoit (15M, 16M) cranu,
pabortatomux 1npu temneparype Beimie 390°C, rpadurtuzanus B 30HaX CBapHBIX
COEJIMHEHUH U B MeTaJlJie TMOOB HE JI0JKHA IIPEBbIIIATh 0auia 2 CTaHJapTHOM IIKaJIbI

(mpunioxenue Ne 1 k @HIT).

K) HpI/I HCCJICA0OBAHNUU CBOMCTB MeTajjia Ha BBIPC3KaX JOJIKHBI CO6J'IIOI[aTI>C}I
cleayrommue Tpe60BaHI/ISI B OTHOIICHHUHU PE3YJIbTATOB 3TUX HCCJIC,ZIOBaHHﬁI

XUMHYECKUIN COCTaB, MAaKpOCTPYKTYypa, 3arpss3HCHHOCTb HCMCTANIMYCCKUMH

BKIIIOUCHUAMUN JOJI?KHBI COOTBETCTBOBATH Tpe60BaHI/ISIM TEXHUYCCKUX YCJIOBI/II\/'I;

IPOYHOCTHBIE XapaKTEPUCTUKU MeTasula (BpEMEHHOE COIIPOTUBIIEHUE PA3PbIBY
U YCIOBHBIM Ipeaesl TEeKy4eCTH) HE JOJDKHBI OoTinyaThcsi Oosiee yeM Ha 5% B
MEHBIIYIO CTOPOHY OT 3HAYEHUM, PErJaMEHTUPOBAHHBIX TEXHUYECKUMH YCIIOBUAMU

Ha MIOCTaBKY, KaK IPY KOMHATHOM, TaK U Ipu paboueil Temneparypax;

OTHOCHUTCJIbHOC YIJIMHCHHUC CTAHAAPTHBIX 06pa3u013 HOJKHO COCTAaBJIATH IIPU

KOMHATHOU TEMIIEpaType HE MEHEe:
20% - s yriaepoAnCTON CTalu;
16% - nns kpemHemapranuoBuctoit cranu (15I'C, 16I°C);

18% - JUTST JIETUPOBAHHOU XPOMOMOJTHOI€HOBOM u

XPOMOMOJTHOICHOBaHAIUEBOM CTaJIH;



OTHOIIICHHE Tpejesia TeKy4eCTH K BPEMEHHOMY COIMPOTUBICHUIO HE JTOKHO
MpEBbIIATh MPU KOMHATHON Temneparype 0,65 - nisa yrinepoaucteix craned u 0,75 -
IJIs JISTUPOBAHHOM CTAJIH;

MUHUMAaJIbHOE 3HAYCHHUE YJAapHOW BA3KOCTH MPH KOMHATHOM TEMIEpaType Ha
00pasiax ¢ octpeIM HaapesoM (tuna "lapnu") nomkHo 66T He MeHee 0,20 M JIx/M?
(2,0 krc-M/cM?), Ha 0OpasIax ¢ KPyriasM Haape3oM (Tuna "Menaxe") - He menee 0,30

MJTx/m? (3,0 kre-m/cm?).

152. bapaGanbsl KOTJIOB JOJDKHBI YAOBJICTBOPSTH CIACAYIOIIUM HOPMam

KadyeCTBa

a) ['eomeTpuueckue mapameTpbl 0OapabaHa JIOKHBI  COOTBETCTBOBATH

YCIIOBUSIM:

OTKJIOHCHHUE CpEIHEero auaMerpa OapabaHa OT HOMHHAJIBHOTO 3HAYCHUS HE

JOJIKHO MPEBBILATEH 1% B OOJBIIYIO CTOPOHY;
OBaJILHOCThH OapabaHOB HE JOJDKHA MpeBbIaTh 1%

OTKJIOHCHHEC OT HpﬂMOJ’IHHCﬁHOCTH O6p33y10HII/IX oOcyaek He JOJI2DKHO

MPEBBIIATH 3 MM Ha Ka)bIi 1 METp JJTMHBI 00CUYalKu;

0) Ha mnoBepxHOCTM MeTalyla W CBapHBIX COeAUMHEHUN OapabaHa He

AOITYyCKArOTCA TPCHIMHBI BCEX BUIOB U HaHpaBJIeHHfI.

JlonyckaroTcsl TOBEPXHOCTHBIE €IWHUYHbIE JAEPEKTHl OKpPYIJIoil (popmbl
10JIOTOro Mpo@uiist (pakoBUHBI, KOPPO3UOHHBIE 53Bbl) IIyOuMHON He Oonee 10% ot
TOJILIMHBI CTEHKH, HO HE 00Jiee 8 MM C MaKCUMAaJIbHBIM pa3MePOM Ha MOBEPXHOCTH HE
6onee 20 MM, OTCTOSIIIME OT KPOMKHU OJIM>KaiIlIero OTBEPCTUSI UM CBAPHOTO IIBAa Ha
paccrosinue He MeHee 300 mm. B 30Hax oTBepcTHil (BKIIIOYAsT KPOMKH) U CBapHBIX
COEJIMHEHUH, TO €CTh Ha pacCcTOSIHUM 0T HUX MeHee 300 MM, T10IyCKaroTCs YKa3aHHOTO
BbIllIE THUMA JAe(PeKThl TITyOUHON He Oojiee 5 MM M MaKCHUMAaJbHBIM pPa3MEPOM IO

noBepxHocTH He 6osee 10 Mm.

JlonyckaroTcst CKOIUIEHUS KOPPO3UOHHBIX $3B WIIM APYTUX ITOBEPXHOCTHBIX

nedhexToB moJsiororo npoduist rayouHoM He 6oJee 3 MMm.

B) HC JOITYCKAIOTCs pPACCIOCHUA MCTAJlJId, BBIXOISAIIUC Ha ITOBCPXHOCTH

JIa30BBIX OTBEPCTHUH;

') TBEpAOCTh METalJIa 110 IaHHBIM U3MEPEHU I EPEHOCHBIM MPUOOPOM JT0JIKHA

HaXOOUTHCA B IpCACiIax:

JUISL YTIIEPOAUCTON M MonuOaeHoBoi cranu (tuma 20, 20b, 15M, 16M, 20K,
22K) - 120 - 180 HB;



s serupoBanHoi ctanmu trma 16I'HM, 16I'HMA - 140 - 210 HB; cramm
15NiCuMoNb5 - 180 - 250 HB.

I[OHYCKa}OTCﬂ OTKJIIOHCHUA oT I'paHUYHBIX 3HAauYCHUMN YKa3aHHBIX

PEKOMEHAYEMBIX JHUAIIa30HOB TBEPAOCTHU B BEPXHIOIO M HMKHIOIO CTOPOHBI:

TUIs yraepoaucTon u Mmonubaerosoi cramu (20, 20b, 15M, 16M, 20K, 22K) He

6omee, ueM Ha 10% OT cpeHEro 3HaYEHUS TBEPAOCTH COOTBETCTBYIOINIETO HAITa30Ha;

msg cranern 16I'HM, 16I'HMA, 15NiCuMoNb5 nHe Oonee, uem Ha 7% OT
CpEIIHEro 3HaUYCHHUs TBEPAOCTH COOTBETCTBYIOIIETO JUAIa30HA.

Ecan TBEPAOCTh MCETalJIa HC YKIAaAbIBACTCA B pPaMKH PCKOMCHIOBAHHOI'O
AuamnasoHa, HO HC BbLIXOAWUT 34 TI'paHUIbl KPHUTHUYCCKHX 3H3‘-ICHI/II>1, Tpe6yeTC$1

MPEyCMOTPETh KOMIIEHCUPYIOIINE MEPOIIPUSITHA.

1) CTPYKTypa MeTajljia Mo pe3yJibTaraM METaIorpaduyecKoro uccieI0BaHus
Ha JIOKaJbHBIX MPO0axX MM BBIPE3Kax JOJIKHA COOTBETCTBOBATH TPEOOBAHUSAM K

HCXOOHOMY COCTOSAHMUIO.

C) IIpHU UCCICOAOBAHHUUN CBOMCTB MeTajljla Ha BBIPC3KaX MOJIKHBI CO6J'IIO,213,TI>C$I

cileayrommue Tpe60BaHI/I$I K UX pE3yJIbTaTaM:

IMPOYHOCTHBIC XaPAKTCPUCTUKU MCTAJLJIA (BpeMeHﬂoe COIIPOTUBJICHUC PA3PbIBY
H YCHOBHBIﬁ npeaci TeKy‘—IeCTI/I) HC JOJIDKHBI OTJIMYATBbCs O0onee yem Ha 5% B
MCHBIIYIO CTOPOHY OT 3Ha‘—IeHHﬁ, pPErIaMCHTUPOBAHHBIX TCXHUYCCKUMHU YCIIOBUAMUA

Ha MOCTaBKY, KaK IIpU KOMHATHOM, TaK U pu paboyeil TemnepaTypax;

OTHOCHUTCJIIbHOC YIJIMHCHUC CTAHAAPTHBIX PAa3PbIBHBIX o6pa3u0}3 JOJI2KHO

COCTAaBIIATH NMPU KOMHATHOU TeMIlepaType He MEHee:
20% - nnst yriaepoaucTon CTaw,
17% - nns neruposannoit (16I'HM, 16I'HMA, 15NiCuMoNbDS5) cranu;

OTHOLICHUE YCJIOBHOIO IIpelejia TEKy4eCTH MeTajlla K BPEMEHHOMY
CONPOTHUBIICHUIO NMPU KOMHATHOM Temmeparype He NOJKHO mpeBbimath 0,65 s

yIIepoaucThIX craned u 0,8 - 1 IerupoBaHHbIX;

ylapHas BA3KOCTh MeTaljla NpH KOMHATHOW TeMIlepaType Ha oOpaslax ¢
octpeiM HazapesoM ("Ilapru") momkHa 66TE He Meree 0,20 MJIx/M? (2,0 kre:m/cm?);

KpUTHYEcKasi TeMiieparypa xpynkoctu meramia (Tk) momkHa ObITh HE BbIIIE

60°C.

) TpeOOBaHMSI K KAa4eCTBY CTBHIKOBBIX M IITYLEPHBIX CBAapHBIX COEIUHEHUU
O0apabaHOB 1O pe3yjbTaTaM HEpPa3pyIIAIOIIET0 KOHTPOJS - COTVIACHO MYyHKTY 156

nanHo riiaBel GHII.



TpyOonpoBoabl napa u ropsiueil Boabl

153. Coctosiaue MeTasia AJIEMEHTOB aponpoBOAOB (BKIIIOUAst
nmaporepenyckHbie TPyOONpoBOAbl TYpOMH M KOTJOB) U3 CTaJed NEPIUTHOTO U
MapTeHCUTHOTO KJaccoB, paboTaromux mpu Temmneparype 450°C u Bbllie, JOHKHO

YAOBIETBOPSTH CICAYIOIINM TPEOOBAHUSIM

a) XMMUYECKUH COCTaB, TEXHOJOTUYECKUE JE(PEKThl, MaKPOCTPYKTYpa,
3arpsI3HEHHOCTh  HEMETAUIMYECKUMHU  BKIFOYEHUSIMU  JIOJDKHBI  COOTBETCTBOBATH

TpeOOBaHUSIM TEXHUYECKUX YCIOBHI Ha MOCTABKY;

0) ocTaTouHas aedopmaius MOA3y4eCTH HE JOJKHA MPEBBIMIATh: IJIs MPSMBIX
TpyO u3 cramu 12XIMO - 1,5% nuamerpa; A mpsMBIX TpyO W3 CTale Ipyrux
Mapok - 1,0% nuamerpa; ISl MPSMBIX Y9aCTKOB THYTHIX TPYO (THOOB) HE3aBUCUMO OT

Mapku ctanu - 0,8% auameTtpa.

Octatounass gedopmanus TPSIMBIX TPyO W TPSIMBIX YyYacTKOB THOOB
naponpoBoaoB 0yiokoB CKJ[ u3 ctanu mapok 12XIM®, 15XIMI1®, 10XOMDb u
X10CrMoVNbDB9-1 ne nomxna npessimath 0,8 1 0,6% cOOTBETCTBEHHO.

B) st cranmu Mapok 12XIM® u 15XIM1® cymmapHoe mpenesbHOe
COJIep KaHKe JIETUPYIOIIMX 3JIEMEHTOB B KapOUAHOM OCaJKe HE JOJIKHO MPEBBIILIATH

60% oT o611ero (cyMMapHOro) CoAepKaHus JETUPYIOIIUX JIEMEHTOB B METAJLIE;

I') YTOHEHHUE CTEHKH MPSMBIX TPYyO U THOOB B HEUTPaAIbHBIX 30HAX HE JTOJDKHO
npeBbIarh 10% OoT HOMUHAJIBHOM TOJIITUHBI CTEHKH 3JIEMEHTA, a THOOB B PaCTSHYTON
30He¢ (Ha HapyxHOM 00Boje) - 15%. g KpyTOM30rHYTHIX THOOB HOIyCKaeTCs

YTOHEHHUE CTEHKHU I10 Hapy>XKHOMY 00BoAY 710 20% OT HOMUHAJIBHON TOJIIIUHBI.

[Tpu HECOOMIOACHUY TAHHBIX TPEOOBAHMIA 1O TOMTYCTUMOMY YTOHEHHUIO CTEHKH
AJIEMEHTOB WX pPabOTOCHOCOOHOCTh JOJKHA OBITh TOJITBEP)KIIEHA KOHTPOIHHBIM

pacdyeToM Ha MPOYHOCTh C YTOYHEHUEM PECYPCHBIX XapaKTEPUCTHK.

1) TONYCKAIOTCA MPOTSKEHHBbIE ACPEKTHl MEXaHHUYECKOTO MPOUCXOKICHUS
(pucku) Ha HApy>XHOW MOBEPXHOCTH THYTHIX 3JEMEHTOB Ii1yOuHOUM He Oonee 10%
HOMHWHAJBLHOW TOJIIMHBI CTEHKH, HO HE Oosiee 1,5 MM B pacTsiHyTOM 30HE U HE Oojee

2,0 MM - Ha OCTaJIbHBIX YYacTKaX IIOBEPXHOCTH;

Ha HapyXHOUM TIIOBEPXHOCTH 3JIEMEHTOB NapONpPOBOJIOB  JIOIYCKAIOTCS
KOPPO3UOHHBIE 5I3Bbl, PAKOBUHBI U JIPYTUE JIOKAJIbHbIE TOBPEXKACHUS IJIaBHOM (hOpPMBI
riyouHoir He Oornee 10% HOMUHANLHOW TONIIMHBI CTEHKH, HO HE Oojee 2 MM.

TpemuHbl BceX BUIOB HE JOMYCKAKOTCS;



€) MUKpPONIOBPEXKAEHHOCTh METAJLJIA 3JIEMEHTOB U3 NEPJIUTHBIX cTasiei mpu 500-
KpaTHOM YBEJIMYEHUU HE JOJDKHA MPEBHIIATh 4-To Oamia mo mkane (mpuiioKeHne
Ne 3 k ©HII).

MuUKpONOBpEk)AEHHOCTh METalla 3JIEMEHTOB M3 MApTEHCUTHBIX CTajed mpu
1000-xkpaTHOM yBENWYEHUH HE JOJDKHA TPEBHINATh 3-TO Oamia MO ImKaie
(mpunoxenue Ne 7 k @HIT).

Cremnienb cepoitau3anuy nepanTa He JOoJKHA TMPEeBhIIaTh S-i 0ajul 1Mo mKaie
(mpunoxenue Ne 2 k OHII). [Ipu Gosee BEICOKOM ypOBHE ceponInu3aIiuy IepiInTa
TpeOyeTcs OLICHUTHh PECYpPCHBIE XapaKTEPUCTUKU METala C Y4eTOM pe3yJbTaToB

KapOIIPOYHBIX HUCIBITAaHUN Ha BBIPE3KE.

) OBaJIbHOCTh THOOB TPYO C OTHOIIEHHEM Hapy>KHOTO (D,) kK BHyTpeHHEMY
(Dgx) muametpy He O6omee 1,3 qomkHa ObITh HE MeHee 1,5%, 3a UCKITFOUeHUEM THOOB,
U3rOTOBJICHHBIX HArpeBOM TOKAMH BBICOKOW YacCTOThI C OCEBBIM MOKATUEM WIH
MOJBEPTHYTHIX BOCCTAHOBUTEIBLHONM TEPMHUYECKONM 00paboTKe, WIM HMEIOLUX
HAYaJIbHYIO0 (UCXOJIHYI0) OBaIbHOCTh MeHee 1,5%. CHMKeHne 0BaJIbHOCTH B IIPOLIECCE

AKCIUTyaTalluK HE JTIOJHKHO npeBblaTh 50% OT ee UCXOIHOTO 3HAYCHUSI.

3)mociie 100 ThICSY YacoB 3KCIUTyaTalMd JIOIMYCKAeTCs CHHUKEHUE
KPaTKOBPEMEHHBIX MEXaHWYECKMX CBOWCTB IPU KOMHATHOM TeMIiepaType:
BPEMEHHOI'O CONPOTHUBIIEHUS Pa3pbIBy U Ipenena Tekydectu - Ha 30 Mlla, ynapHoit
Baskoctn (KCU) - ma 0,15 MJIx/M?> (1,5 krc'mM/cM?) 10 CPaBHEHHMIO C
rapaHTUPOBAHHBIMU YPOBHSMHM CpPEIHEMApPOUYHBIX 3HAUYEHUH COOTBETCTBYIOIIMX
XapaKTEepUCTUK COIJIaCHO TpeOOBaHMSIM Ha MOCTaBKy. MHHHMMalbHOE 3HAuY€HUE
yIapHOU BA3KOCTH IIPU KOMHATHOM TeMIEpaType, MOIy4YeHHOE Ha 00pa3lax ¢ OCTPbIM

nazapesom (KCV), nomkHo coctaBnars He MeHee 0,25 MIx/M? (2,5 kre-m/cm?).

[Ipenen texkyuectu cramm 12XIM® u 15X1IM1® npu temneparype 550°C
nosxeH ObITh He Hike 180 MIla, ctanu 12MX u 15XM npu temneparype 510°C - ne
Hrke 200 MITa.

3HaueHuss M MpeleibHble HOPMBI TBEPAOCTH T'HOOB MAPONPOBOAOB U3
MEPJIUTHBIX CTAJIC NMPUHUMAIOTCA B COOTBETCTBUU C YKa3aHUSMM IMOIIMyHKTa K"
nyHkTta 151 ®HII ans snemeHTOB mapoBoAONEPENYCKHBIX TPYOHBIX CUCTEM KOTJIOB.
TBepIoCTh MeTajula JJIEMEHTOB W3 XPOMHUCTOM MApPTEHCUTHOW CTajdd JOJDKHA
COOTBETCTBOBATH Auanazony 190 - 255 HB ¢ npenenbsHO JOMyCTUMBIM OTKIOHEHUEM
B OOJIBIIIYIO U MEHBIIIYIO CTOPOHBI OT €ro rpaHul] He Ooiiee, yeM Ha 5% OT CpelIHEro

3HAUCHUA TBCPAOCTH 3TOI'0 AHMAIla30HA,

1) mpeaen JIUTEIbHON IPOYHOCTH JIJIsi KOHKPETHOM Mapku craiu Ha 6aze 100

Thicsd ¥ 200 THICSY YacOB HE JIODKEH OTKIOHATHCS Oosee uem Ha 20% B MEHBIITYIO



CTOPOHY MO CpPaBHEHHIO CO CPEAHMMH 3HAYCHUSMU JaHHOW XapaKTEePUCTUKU

COTJIaCHO TPeOOBAHUAM TEXHHUUYECKUX YCIOBHIA;

a

K) MUHUMAJIbHBIN YPOBEHb JIIUTEIBHON MmIacTUYHOCTH (L =) TOKEeH ObITh HE

Hwke 10% 1o pe3ynbpTaTaM HCIBITAaHUS 00pa3IoB J0 pa3pylIeHHs Ha 0a3e, YCIOBHO

COOTBETCTBYIOIICH CPOKY DKCILUTyaTaIlMH MAapOIPOBOJIA;

1) TpeOOBaHMS K KA4eCTBY CBAapHBIX COCIMHEHWI MapONpOBOIOB IOJKHBI

COOTBETCTBOBATH MyHKTaM 156 - 158 ®HIIL.

154. JIomKHBI BBITIOIHATHCA CIAEAYIONMIME TPEeOOBaHUS K KauecTBY MeTajia
HEHTPOOSKHOMUTHIX Tpyd w3 cramu 15X1IMI® mapompoBOIOB TrOpsSUEro
MIPOMITIEpETPEBA:

a) XMMUYECKUH COCTaB, TEXHOJOTHYECKHE ACPEKThl, HEMEeTaUIMYeCKHUe
BKJIFOUEHHS, MUKPOCTPYKTYpa, T€OMETPUUECKUE Pa3MEPBl JOJKHBI YIOBIETBOPATH
TpeOOBAaHUAM TEXHUYECKUX YCIOBHI Ha MOCTABKY C YYE€TOM JIOMYCKAEMBIX IOCIE

JJIUTEIIBHOM 3KCIUTyaTalii N3MEHEHU .

ITo pe3yJyibTaTaM aHaJIn3a MAKPOCTPYKTYPbI JIMKBAIUOHHAA IMOJOCUATOCTb HC

JOJIDKHA 3aHUMAaTb 00J1e€ TTOJTOBUHEI omaaun rmoncpeyYHoro CCYCHMUA CTCHOK TI)Y6,

0) MUKPOCTPYKTypa MeTaJljla C IMKBAIIMOHHBIMU 30HAMHU, COOTBETCTBYIOIast V
6amwty mkansl (mpuioxenue Ne 11 k ®HII), cuutaercst OpakoBouHoit. [l meTamia
TpyO C JMKBAIMOHHBIMHU 30HAMH, MUKPOCTPYKTYpa KOTOpOro coorerctByet IV (0)

Oajly MIKajabl yKa3aHHOTO IPUJIOKEHHUS, YCIOBHUEM JOIMyCKa K OJKCIUIyaTaluu
ER

ABIIAETCS YIOBIETBOPUTENBbHBIN YPOBEHb yapHo Ba3kocTu (KCU 0,4 M]Ix/M?) 1

3 =l B & o

16%; 45%) npu KOMHATHOM

TEMIICPATYPC, YCTaHOBJIeHHBIﬁ Ha 06pa3uax, BBIPC3aHHbIX U3 30HBI JINKBAILIUU.

KpaTKOBPEMEHHOM TutacTUYHOCTH  (LE

MUKpOTIOBPEKIECHHOCTh METaJlJla B 30HAX C JIMKBAIIMOHHOW CTPYKTYpOH U BHE
€€ He JOJDKHA TMPEeBBIATh S-i Oallyl MIKaJIbl MUKPOIIOBPEKIEHHOCTH (TPUITIOKEHUE
Ne 4 x ©HII);

B)mocie 100 ThicAy YacoB SKCIUIyaTallud JOMYCKAeTCsl CHUKEHUE
KpPaTKOBPEMEHHOM IMPOYHOCTH NPH KOMHATHOM TeMIepaType: BpPEMEHHOTO

CONPOTHUBIICHHS pa3psIBy - 10 430 Mlla; npenena rexydectu - 1o 215 Mlla.
3HauYeHUs] YJIApHOM BA3KOCTH M KPATKOBPEMEHHOM IUIACTUYHOCTH IIpU

B
KOMHATHOH TeMIlepaType JOJLKHBEI cocTaBisaTh He MeHee: KCU - 0,4 MJIx/m?; L2 -
B,
16%; 5 - 45%.



[Ipenen uMTeNbHONW MpoYHOCTH cTamu Ha Oaze 10° m 2 - 10° 4 He JOmKeEH
OTKJIOHATHCS Ooiiee ueM Ha 20% B MEHBIIYIO CTOPOHY MO CPaBHEHHIO CO CPEIHUMU

3HaAa4YCHUAMU I[aHHOfI XapaKTCPHUCTHUKU COTJTIACHO TCXHUYCCKHUM YCIIOBHAM;

T') MUHUMaJIbHBIH YPOBEHB JUINTEIbHON TUIACTUYHOCTH JOJKEH OBITh HE HUKE
10% 1o pe3ymbraTaM HCHBITAHHS OOpa3loOB 10 pa3pylieHus Ha 0a3e, YCIOBHO

COOTBETCTBYIOIICH CPOKY DKCIUTyaTaIlMH MAapOIPOBOJIA;

1) IpeAeNbHBIM  COCTOSTHUEM  MeTajula  IEHTPOOCKHONUTHIX  TPyO
MapoIPOBOAOB, IPU KOTOPOM JaJIbHEUIIAS SKCIUTyaTalKs UX HE TOITyCTUMA, SBIISIETCS
MOSIBJICHHE B HUX MHUKPOTPEIIMH, OOPa30BaBIIMXCS B PE3yJbTAaTe CIUSHUS TIOP
MOJI3YYECTH MO/ BIUSHUEM TEMIIEpaTypHO-BPEMEHHBIX W CHJIOBBIX (PAKTOPOB, a
Takke HAJIWNYUE B OJHOM Toiie 3peHus Mukpockoma mpu 50 - 100-kpatHOM
YBEJIMUEHUH 00JIee TPEX TEXHOIOTHIECKUX (MEKISHAPUTHBIX ) MUKPOTPEIIIUH KA 1ast

npoTsbkeHHOCThIO 0,5 MM 1 OoJiee;

€) TpeOOBaHM K KA4eCTBY CBApHBIX COCAMHEHHHN IEHTPOOCKHOIUTHIX TPYO

JOJ>KHBI COOTBETCTBOBATh MyHKTaM 156 - 158 OHII.

155. TpeboBaHuss K COCTOSHHUIO MeTalllla  3JIEMCHTOB  IHUTATEIIbHBIX

TPY6OHpOBOlIOB HOJIKHBI YAOBJICTBOPSATH CICAYIOIINUM YCIIOBUAM:

a) XUMUYECKUI COCTaB, MEXaHUYECKHE CBOMCTBA, MAaKPO- U MUKPOCTPYKTYpa, a
TAaK)K€ TE€OMETPUUYECKUE XapAaKTEPUCTUKH SJIEMEHTOB JOJDKHBI COOTBETCTBOBATH

TpC6OBaHI/IHM TEXHHUYCCKUX YCJ'IOBI/Iﬁ Ha IIOCTABKY,;

0) YyTOHEHHE CTEHKH MPSMbIX TPyO U rMOOB B HEUTPAJIbHBIX 30HAX HE JIOJKHO
npeBbiath 10% OT HOMUHAJIBHOW TOJIITUHBI CTEHKH 3JIEMEHTA, a THOOB B PaCTSHYTON
30HE (Ha Hapy>XHOM 00Bo/ie) - 15%);

JUis KpyTOU30THYTHIX TMOOB JOMYCKAETCSI YTOHEHHE CTEHKHU MO HapYKHOMY

o0Boxay 110 20% OT HOMUHAJIBHON TOJIIUHBI.

[Ipu HecoOmoneHNHM yKa3aHHBIX TPeOOBaHUHN IO JIOMYCTUMOMY YTOHEHHIO
CTEHKH DJJIEMEHTOB HX pabOTOCIOCOOHOCTh JIODKHA OBITh MOATBEPKIACHA

KOHTPOJIBHBIM Pacuy€TOM Ha IIPOYHOCTh C YTOUHEHUEM PECYPCHBIX XapaKTEPUCTHK;

B) TpeOOBaHUSI K  KAauyecTBY  CBAapHBIX  COEAMHEHUN  MIHUTaTeNIbHbIX
TpyOONPOBOIOB MO pe3yjbTaTaM HEpa3pyIIaoIIEero KOHTPOJIS - COTIaCHO MyHKTaM
156, 158 ©HII;

I') OCTaJIbHbIE TPEOOBaHUS 110 KAYECTBY METasljla MUTATEIbHBIX TPYOOIPOBOIOB
COOTBETCTBYIOT  TpPEOOBAHMSIM  JUJII  HapOBOAOINEPENYCKHBIX TpPyO  KOTJIOB
(pabotaromux mpu Temmnepatype a0 450°C) - nynkr 151 OHIIL.



CBaprle COCAMHECHMUA

156. O0mne kpuTepun Ka4ecTBa METallJIa CBAPHBIX COCTMHCHUI

a) XUMUYECKUI COCTaB, TEOMETPHUUECKHE Pa3MePhl, TEXHOJIOTHUECKHUE Ne(eKThI
(TIOpBI, TPEUIMHBI OT PACTPECKUBAHUM, BMSATHUHBI, 3aAUPbl HA TOBEPXHOCTH), a TAKKE
COAEPKAHUE JIETUPYIOIIMX 3JIEMEHTOB B METAJJIE IIBOB JOJDKHBI YIOBIETBOPSTH

TpeOOBAHUSIM TEXHUYECKUX YCIOBHM HA MOCTABKY.

0) Ka4eCcTBO MeTaJlIa CBAPHBIX COSAMHEHHH M0 pe3yIbTaTaM Hepa3pyIIatoIero
KOHTPOJIS JOJKHO COOTBETCTBOBATH YAOBIETBOPUTEILHOMY YPOBHIO, O3HAYAIOIIIEMY
OTCYTCTBHE BBISBIIEMBIX JaHHBIM METOJO0M KOHTPOJIA Ne(PEKTOB, JTUOO HaIMYHE
ne(EeKTOB, HE BBIXOJAIIMX 32 PAMKH OpaKOBOYHBIX KPUTCPHEB W HE BIIASIONIUX

NPUHIMUIIMAJIBHO Ha SKCILNTYaTallMOHHYIO HAJJC)KHOCTb CBAPHOT'O COCAMHCHMUA

B) Kad€CTBO H (bopMa HapyxcHoﬁ IMOBCPXHOCTHU CBAPHBIX COG}]I/IHGHI/Iﬁ 110
pe3yjyibTaTaM BHU3YAJIbHO-U3MCPUTCIIBHOTO KOHTPOJIA  JOJDKHBI  YAOBJICTBOPATH

CJIEAYIOIINM TPeOOBAHUSIM:

JOTyCKaeMasl BBIYKJIOCTh (YCUJIEHHE) CBApHBIX LIBOB JOJDKHA HAaXOJIUTHCS B
npeaenax 0,5 - 3,0 mm npu TosMHe cTeHKU Tpyo menee 10 mwm; 0,5 - 3,5 MM nipu
tonmuHe cteHku Tpyo 10 - 20 mm; 0,5 - 4,0 MM nipu ToJIIIMHE CTEHKU TpyO Oosee 20

MM;
o/pe3bl OCHOBHOIO MeTailia He 6oiiee 0,2 MMm;

OTKJIOHEHHE OT TMPSMOJMHEUMHOCTH CBApPHBIX CTBIKOB TpyO, H3MepseMoe
IIPOCBETOM MEX1Y JUHEHKOU U TpyOoii Ha paccTosiHuu 200 MM OT CThIKA, HE JOJIKHO

OBITH O0JIee 3 MM;

3anagaHus (yriryOJaeHus ) MEK1y BAJIMKAMH U YeITyH4aTOCTh MOBEPXHOCTH I1Ba
JOJKHBI OBITH He OoJiee 1,0 MM npu TonmuHe cTeHKU TpyO ot 2 10 4 mvm; 1,1 - 1,2 mm
IIPU TOJILIUHE CTEHKH TPYO oT 4 10 6 Mmvm; 1,3 - 1,5 MM nipu TonuHe CTeHKU TpyO oT 6

1o 10 mm; 2,0 MM ripH TOJIIIMHE CTeHKH TPYO Goniee 10 mm;
JIOIYCKAIOTCSl OJIMHOYHbIE CBapOUYHbIe JeeKThl cornacHo Tabnuie 1X.1;

HE JIOMYyCKAaI0TCs TPELIUHBI JT000T0 pa3Mepa U OpUEHTALUH.

JomycTuMble pa3Mepbl MOBEPXHOCTHBIX e eKTOB (ra3oBbIX MOp,
IIJIAKOBBIX BKJIKYeHMi), BbisBiasembie npu BUK, MIIK (MII/I) n

A



Taomuma [X.1

HomunansHast MeHbIIas JlomycTumblit Jomyctumoe uncio
TOJIIIMHA TPYOHOTO 3JI€MEHTAa B | MAKCUMAaJIbHBIN pa3mep | aedektoB Ha 100 MM
CBapHOM COCAMHEHUU, MM nedekra, MM JUIAHEI II1Ba, IIT.
Ot 2 10 3 BKIIOYUTEILHO 0,5 3
Cspitzze 3 10 4 BKIIFOYATEIHLHO 0,6 4
Celiie 4 10 5 BKIIOYUTEIBHO 0,7 4
Csbliiie 5 10 6 BKIIOYATEIHHO 0,8 4
Csblltre 6 10 8 BKIIFOYATEILHO 1,0 5
Csoliie 8 10 10 BKIIOUYUTEILHO 1,2 5
Csopie 10 1o 15 15 5

BKJIFOUYHUTEIIHLHO
Cspitzze 15 mo 20 2,0 6
BKJIFOYHUTEIIHLHO
Cspitzze 20 o 40 2,5 7
BKJIFOYHUTEIIHHO
Cspitze 40 2,5 8

157. KauecTBO CBapHBIX COEUHEHUHN MO pe3yibTaTaM METAIOrpapuuecKoro

aHaJIn3a JOJKHO YAOBJICTBOPATH CIICAYIOIINUM Tpe6OBaHI/IHMZ

a) Jlns1 cBapHBIX coefuHEHUI TPyOOPOBOAOB U KOJJIEKTOPOB U3 YIIEPOAUCTON

ctanu 20 u monubaeHOBBIN ctanu (15M u 16M), paboTtaronux npu TemiepaType

390°C u Oonee (1o He Bbie 450°C), rpaduTH3anus B 30HaX CBAPHOI'O COEIUHEHUS

HE JI0JKHA peBbIIaTh Oasuia 2 no mkaine rpadputuzanuu (npuioxenue Ne 1 k @HII).

0) Anst cBapHbBIX CcOeQUHEHUN TPyOONpPOBOJOB U KOJUIEKTOPOB U3 cCTalei

nepauTHoro kinacca 12X1M® u 15X1M1®, paboratomux npu temneparype 450°C u

BBIIIE, CTaJAusl MUKPOIOBpEkAeHHOCTH MeTaimia B 3TB coeguHeHuil He JOJKHA

npesbimiath Oamn Il cormacHO CTPYKTYpHBIM MIKajaM MHKPOIOBPEXKACHHOCTH

(mpunoxenue Ne 5 (s ctanu 12X 1M®) u npusnoxenne Ne 6 (s cramm 15X1M1D)

x OHII).



B) [l CBapHBIX COEAUHEHUN TpPyOONMPOBOJAOB M KOJJIEKTOPOB W3 CTallel
MapteHcutHoro kiacca 10XOMOB (JU82) u X10CrMoVNbI-1 (P91) cramgus
MHUKpOIIOBpeXXaeHHOCTH MeTauia B 3TB coenmHeHunit He qopKHA TpeBhImaTh 6am 111

COTJIACHO MIKaJe MHUKPOIOBPEXACHHOCTH (mpuioxkenue Ne 8 k OHII).

r) s pa3HOPOHBIX CBAPHBIX COEAMHEHUN TPYOOIIPOBOIOB U KOJUIEKTOPOB U3
CTajedl MepJIUTHOrO U MAPTEHCUTHOTO KJIACCOB MUKPOMOBPEKAECHHOCTh METaJIa HE
JOJKHA [IPEBBILIATH Oamna II COIIaCHO CTPYKTYPHBIM LIKajgaMm
MUKPOIIOBPEXAEHHOCTU (mpuioxkeHre Ne 9 (XpoMHUCThIE CBapOYHbIE MATEPHUAIIBI
10XOM1D/CrM091) u mpunoxkenre Ne 10 (mepiauTHBIE CBapOYHBIE MaTEpPHAIIBI
09X1M®) k ©HII).

158. CBoiicTBa MeTa1a CBApHBIX COCTMHCHU TPYOOITPOBOIOB U KOJIJICKTOPOB

JAOJIDKHBI COOTBETCTBOBATH CJICAYIOIIUM Tpe6OBaHI/IHM
a) TBCp}]OCTI) METaJlJlIa IIBa JOJI?KHA COCTABJIATD:

- U1 COCJIMHEHUN TEpIUTHBIX cTaliei (cBapouHbli matepuan 09X1IMO®) B
muarasose 140 1240 HB (zo 250 HV);

= JJIA COC)II’IHCHPIﬁ MAapTCHCUTHLIX cTaneun (B TOM YHCJIC PA3HOPOIHBIX C

MEpINTHBIMA CTaSIME) B Auanasone 225 71280 HB.

0) BpeMeHHOE CONMpPOTUBIEHUE pa3pblBy MNPU HCHBITAHUM HA PACTSKEHUE
OJTHOPOJHBIX CBapHBIX COEIMHEHUW JOJKHO OBITh HE HM)XKE MHHMMAJIbHOIO
pEerjaMeHTUPOBAHHOIO 3HAUYEHUS 3TOM XapaKTEPUCTUKU JJIi OCHOBHOI'O MeETajlia, a
IPU HUCHBITAHUM PA3HOPOJHBIX CBAPHBIX COEJUMHEHUH - HE HU)XE MHUHUMAJIbHOIO
pErJIaMEHTUPOBAHHOIO 3HAUYEHUSI BPEMEHHOTO COINPOTHUBIICEHUS MEHEE MPOYHOM W3
CBapEHHBIX CTAJICH.

B) MUHUMaJIbHOE 3HAYCHHE YyAAapHOW BSI3KOCTH Ha oOpaslax ¢ KPYIJIbIM
nagpesoM ("Menaxe") nomkHo 6bITh He Menee 0,40 MJIx/mM? (4,0 xrc-m/cm?), a ¢
ocTpBIM Hajape3oM - He MeHee 0,25 M]Ix/M? (2,5 krc-M/cM?), HE3aBHCHMO OT Kiacca

CBAPUBAEMBIX CTAJIE.

IX. IPOJJIEHUE CPOKA CJIYKBEbI OBOPYJOBAHMS
MOCJE OTPABOTKH HA3BHAYEHHOI'O PECYPCA (CPOKA
CJIYKBbI)

Oo0mmne TpedboBaHUA



159. [Iponteqypa  TEXHWYECKOTO  AUATHOCTUPOBAHWUS W TPOJJICHUS
Ha3HAYCHHOTO pecypca (Cpoka CiaykObl) 00OpyHAOBaHUS IMPOBOIUTCI B OO0BEME
IKCTIEPTH3bI MPOMBINIIEHHONW Oe30omacHoCcTH coriacHo TpedoBanusm DHIT DI1b, u
pEIlIeHNE O MPOATICHUH pecypca (Cpoka ClTyKObl) MPUHUMAETCS HA OCHOBAaHUH BBIBOIA
AKCTICPTHOU OpraHU3AIMU O COOTBETCTBUH MJIM HECOOTBETCTBUH O0BEKTa IKCTICPTHU3bI

TpeOOBaHUSIM MPOMBIIIICHHON O€30MacCHOCTH.

160. Texanueckoe AUArHOCTUPOBAHKUE U TIPOJICHHE CPOKa CITYKOBI (pecypca)

000pyI0BaHMsI BKJIIOUAET CIEAYIOIINE MEPOTIPUATHS:

aHaJIU3 TEXHUYECKOM, DKCIUTyaTallMOHHOW JOKYMEHTALMU U pa3paOOTKy MpH
HEOOXOJMMOCTH TPOrPaMM KOHTPOJS Ha OCHOBAaHWW TPEOOBAHHMA W ITOJOKCHHUI
riaasel VII @HII;

NPOBEJCHUE HEPA3pPYyIIANIETO W pa3pylIapimero (mpu HE0OXOIUMOCTH)

KOHTPOJIA 3JICMCHTOB 060py2[0BaHI/I$I;

aHalIu3 PE3YyJIbTAaTOB HCPA3PYIIAOMICTO KOHTPOJA MCTAJUIa M CBAPHBIX
COG}]HHCHI’II?I U PE3YyJIbTAaTOB HCCICAOBAHUA MCTAJJIa IO AAHHBIM PA3pYIIArOUICTO

KOHTPOJIS;

pacdeT Ha INPOYHOCTL C OHGHKOfI OCTATOYHOI'0 pecypca nu (I/IJ'II/I) OCTAaTO4YHOI'O
CpOKa CJ'IY)K6I>I HJIn (H) npu H606XOIII/IMOCTI/I LUKJINYECKON JOJIT'OBCYHOCTH,

060611121101111/1171 aHaJIu3 pPE3YyJIbTATOB KOHTPOJIsI, HCCICAOBAHUA MCTAJIa H
pacdeToB Ha HIPOYHOCTH C OLICHKOM Ha €ro OCHOBE TCKYHICTO TCXHUYCCKOI'O
COCTOSAHUA 060pyz[013aH1/1ﬂ H YCTAHOBJICHUCM HOBOTI'O HAa3HA4YCHHOI'O

(IOMOJIHUTETBLHOTO HA3HAYEHHOI0) Pecypca WM CPOKa CIIyKOBbI.

[Ipu npoepenun T/ u DIIb nomyckaercs mnpuBiekarh K padoTram Mo
HepaspymaronemMy U (WiM) paspyllarolieMy KOHTPOJIIO CIEHHAINUCTOB WM (M)
1a00paTOpPUH, COCTOSIIINX B LITATE WK CTPYKTYpPE SKCILTyaTUPYIOLIEH OpraHu3aiuu,
WIK BJlajesblia 000pyAOBaHMS, IPU YCIOBUU COOTBETCTBUS KBaJU(DUKAIIMOHHOIO
YPOBHSI CHEIUAIUCTOB M Ja0OpaTOpuu NpPOQUII0 BBIMOIHIEMBIX pabOT U BUAY

000py10BaHMUS.

161. [Tpouenypa mnpoJjieHUs] CpOKa »SKCIUIyaTauud OOOpyAOBaHMS IIOCIIE
ucYepliaHus Ha3HAYeHHOro pecypca (cpoka CHayKObl) B 3aBUCUMOCTH OT
(aKTHUYECKOr0 COCTOSIHUS METajula MOXKET BBIIOJIHATHCS HEOJHOKpPATHO, U TpHU
KKJIOM OYEpPEHOM NpPOJICHUH OyAeT YCTaHABIMBATHCS HOBBIM JOMOJHUTEIHHO

Ha3HAYEHHBIN pecypc (Cpok ciyk0bl) 000py10BaHUS.

Bo3moxxHOCTB KaXXI0ro IOCICAYIMmCro IpOJJICHUA CPpOKa OJSKCITyaTallunu

(KOppPEKTUPOBKM paHEEe HA3HAUEHHOTO pecypca IOCIE€ €ro HCYEpPIaHus),



00yClIaBIUBaeTCs yTOYHEHUEM (aKTyaldu3alueil) Mpy TeKYyIIeM JAMArHOCTHPOBAHUU
BCEX OCHOBHBIX (DaKTOPOB, OMPEACIAIONINX HAIEKHOCTh U O€30MaCHOCTh JAHHOTO

o0opymoBaHMS.

162. JInsg TeXHUYECKUX YCTPOWCTB, B KOHCTPYKIIMU KOTOPBIX MPUCYTCTBYIOT
AJNIEMEHTHI (TPYNIbl 3JIEMEHTOB), UMEIOIINE HA3HAYEHHBIM pecypc (CPOK CIy>KOBI)
MEHBIIIE HA3HAYEHHOTO pecypca (CpoKa CIyKO0bl) CaMOro TEXHUYECKOTO YCTPOMCTBA,
TpebyeTcs MpOBEACHHE TEXHMYECKOTO IUAarHOCTHPOBAHUS W TMPOJJICHHE pecypca
MORJIEMEHTHO (IO 3TUM TpyNIaM 3JIEMEHTOB), MO Mepe JOCTHKEHUS MMHU CBOUX

HA3HAYEHHBIX PECYPCOB.

JlaHHOE TIONIOKEHHME PaCHpPOCTPAHSIETCS TaKKEe Ha CHUTYallUio, KOTJa CpPOK
MPOJUICHHUST pecypca YyKa3aHHBIX TPYMI D3JIEMEHTOB HE COBMAJaeT CO CPOKOM
WCYEpIIaHus TEXHUYECKUM YCTPOWCTBOM MCXOJHOTO HA3HAYEHHOTO pecypca WIH
Ha3HAYEHHOTO pecypca, yCTAaHOBIEHHOTO SKCTICPTHON OpraHu3aiuen o pe3yabTraraM

TEXHUYECKOTo AuarHoctupoBanus (B pamkax JIIb).

B YKa3aHHbIX CUTyaAllUsAX IO PE3YyJIbTATaM TCXHHUYCCKOTO AUATHOCTUPOBAHUA
rpymni 3JEMCHTOB O(I)OPMJ'ISIGTCH dKT B BUJIC TCXHUYCCKOI'O OTUCTA (SaKJ'IIO‘—IeHI/IH), K

pa3pa60TI<e KOTOPOTo CJICAYCT IPUBJICKATH SKCIICPTHYIO OPTaHU3allHUIO.

163. Ilpu  mpoBegaeHWUM TexHWYECKoro auarHoctupoBanuss (u  OIIb)
TEXHUYECKUX YCTPOMCTB, B COCTaBE KOTOPBIX MMEIOTCS 3JIEMEHTHI (TPYIIIbI
AJIEMEHTOB) C Ha3HAYEHHBIM PECYPCOM (CPOKOM  CIIyXkObl), IPEBBIMIAIOIIUM
Ha3HaYEHHBIN pecypc (CPOK CIIyk,Obl) CAMOI'0 TEXHUUECKOIO YCTPOICTBA, IKCIIEpTHAs
opranuzanus, ocymectsisitomas T u DI1b, onpenenser He0OXOAUMOCTh U 00BEM
TEXHUYECKOr0 JUAarHOCTUPOBAHUS YKA3aHHBIX I'PYII 3J€MEHTOB HAa OCHOBE aHaIu3a
UX COCTOSIHUSL U PECYpPCHBIX XapaKTEPUCTHK C YYETOM OOBEMOB U PE3YJIHTATOB
NPEIIECTBYIONIET0 3KCIUTYaTallUOHHOTO KOHTPOJS JAHHBIX 3JIEMEHTOB (€CIH OH

IIPOBOJTUIICS).

JlaHHOE MOJIOKEHUE AJI YKa3aHHBIX AJIEMEHTOB PACIpOCTPAHSAETCA TAaKXKe Ha
MpoLEeaypy MOBTOPHOTO MPOJJIEHHS CPOKA SKCIUTyaTallud TEXHUYECKOI0 yCTPOICTBa,
ecnu cpok ero ouepenHoro Tl u OIIb He coBmagaeT co cpokaMu MOAIEMEHTHOIO

TEXHUYCCKOI'O JTMarHOCTUPOBAHUAA.

164. TpeGoBaHus M0 HEOOXOJUMOCTH BBIIOJIHEHHS PAa3pyLIAOIIEr0 KOHTPOJI,
MecTaM WM (M) KOHKPETHBIM 3JIEMEHTaM OTOOpa BBIPE3OK (CHHIIOB) U 00BEMY
WCIIBITAaHUM, BKITIOUYas IEpeYeHb METOO0B U OIPEACIIIEMbIX XapaKTepUCTUK (CBOMCTB)
MeTajia, MpeAcTaBieHbl B TUNOBBIX mporpammax TJ[ (rmaBa VII) um gomxHbl
COJIepKaThCsl B MHIMBUIYAIbHBIX MPOrpaMMax TEXHUYECKOTO JHArHOCTHUPOBAHUS.

TumnoBsle mnporpammsl mpexacrasieHsl B rnase VII OHII, unauBuayanbHble



IpOrpaMMbl JOJKHBI OTBEYATh COOTBETCTBYIOLIMM TPEOOBAaHUSAM yKa3aHHOW TJIaBbI
OHIL

Pazpymarommii KOHTpodb (MCCaeqOoBaHUE METajula Ha BBIpE3Kax (CIHIax)),
SBISICTCS 00s3aTEIBLHBIM TPH TEXHUYECKOM JHArHOCTHPOBAHMHM JJIEMEHTOB W3
MEPIUTHBIX CTaJCH, padOTArONINX B YCIOBUAX MTOI3YYECTH, €CIIN ISl HUX paHee ObLIO
MPOBENICHO JBa WJIM OoJiee MPOJUICHHM HAa3HAYEHHOTO pecypca, 0o uX obmias
HapaOoTka mocturia win mpeBbicniaa 400 ThICAY YacoB (HO HCCIIEIOBAHHUS Ha
BBIpE3KaX He mpoBoauiuch). I[lpm >ToM 00BEM WCHBITAHUH JOJDKEH OBITh
JOCTATOYHBIM JIJISI YCTAHOBJICHUS XapaKTCPUCTHK, HEOOXOMMMBIX IS OICHKH

OCTAaTOYHOTO PECypca AUArHOCTUPYEMBIX DJIIEMEHTOB.

Heo0xonuMoCTh TOBTOPHOTO HCCIEIOBAaHUS MeETalljla Ha BBIpE3Kax Ipu
MOCHEAYIONIMX JAUArHOCTUPOBAHMSX Ha JaJbHEHIIMX CTaauAX OSKCIUTyaTaluu
000OpyZIOBaHMSl  YCTAHABIMBACT OKCIEPTHAs OpraHu3amusi, OCYIIECTBISIONMAs
OPOJITICHUE CpOKa CIY>KObI. JIJisi IPUHATHUS COOTBETCTBYIOIIETO PEIICHUS CIETyEeT

IMPUBJICKATH CIICHUAIIM3UPOBAHHYIO HAYUYHO-HUCCIICIOBATCIIbCKYIO OPIraHU3alnIo.

165. Ilpoayenne cpoka cioykObl (YyCTaHOBJICHHE HOBOTO HA3HAYEHHOTO
(TOTIOJTHUTENFHOTO) pecypca (CpoKa CIyKO0bI)), TEXHUYECKOTO YCTPONUCTBA WITH TPYIII
AIIEMEHTOB B €r0 COCTaBE IO pe3yIbTaTaM TeXHUYECKoro nuarnoctupoanus (u JI1b)
JIOJDKHO OBITH 0OOOCHOBAHO KOHTPOJIBHBIM pacueToM Ha MPOYHOCTh M PacueTHOU
OLIEHKOM OCTaTOYHOTO pecypca MO BPEMEHHOW WJIM IUKIMYECKOH HapaboTKe.
VYcraHoBiieHHE HOBOTO HA3HAYEHHOTO (JIOMOJIHUTEIIBHOTO) pecypca (Cpoka ciryKObl)
TEXHUYECKOTO YCTPOMCTBAa OCYIIECTBIISIETCS HAa OCHOBAHMU PE3yJIbTATOB pacyuera
PECYPCHBIX  XapaKTepUCTHUK  BXONAIIMX B €0  COCTaB  OCHOBHBIX

PECYPCOIMMUTHUPYIOIIHX JIEMEHTOB.

Pacuer Ha mpo4yHOCTH M OLIEHKY pecypca CIEAYET BBIINOIHATH C Y4ETOM
(aKTHUUECKHX JAHHBIX [0 T€OMETPUUECKUM IapaMeTpaM, YCIOBHUSIM IKCILUIyaTallluH,
pe3yJibTaTaM KOHTPOJIA, B TOM YHCIIE pa3pyLIAOLIEro IIpU €ro IPOBEICHUH,

MMOJIYYCHHBIX B XOJC TCXHUUYCCKOI'O AMArHOCTHPOBAHUSI.

Jng  obopyaoBaHus, pabOTarOMIEr0 B YCIOBUAX IMOJN3YyYECTH, pacyer
OCTaTOYHOIO pecypca fABIAeTCsS o00s3arenbHbIM. [Ipu  3TOM  yUUTHIBAIOTCS
(dakTHuecKue YCIOBUS OJKCIUIyaTallud MyTeM HCIIOJIb30BaHUS 3KBHUBAJIEHTHBIX
MapaMeTpoB KCIUTyaTalluu U YCIOBHOM SKBUBAJICHTHONW HApaOOTKH, OMpPEIesieMbIX
C TMOMOIIBIO JAHHBIX II0 CPEOHErOJAOBBIM IapaMeTrpaMm JKCIUIyaTalluu U

COOTBETCTBYIOLIMM HapaOOTKaM 3a BECh MPEIIECTBYIOMIMMA CPOK CITYKOBI.

166. KonkpeTHBIH MopsAI0K U METOIUKY pacuera 000py0BaHUs Ha IPOYHOCTD,

BKJIIOYAsl OLIEHKY HECyIIeH CIOCOOHOCTH, pecypca, HMUKINYEeCKOW (yCTalIOCTHOI)



JIOJITOBEYHOCTH, ONPENICIISIET KCIepTHAsE opranu3anus, ocymectisitonias T u O11b
TEXHUYECKOTO YCTPOMCTBA, C YIETOM TPEOOBAaHHWKA B 3TOW YaCTH COOTBETCTBYIOITUX
HJ[ u ®HII. Mcnons3yemple B pacdeTax CiIy>KeOHBIE CBOWCTBA MeETalia JOJIKHBI
rapaHTUPOBATh HAJCKHYIO W 0€30MacHyr paboTy o0OpyIOBaHMS Ha BECh MEPUOJ

TUIAHUPYEMOTO CPOKa MPOICHHSI SKCIUTyaTaIl|H.

PesynpTaThl pacyera JOJDKHBI IMOATBEP)KIAaTh, YTO MPU DKCILIyaTalldu
o0OpyJOBaHMS Ha YCTAHOBICHHBIX IIapaMeTpax B TEYCHHE BCEro Iepuoja
MPOJICHHOTO CpOKa CITy)KObI OOECIIeUMBACTCS COONIOJICHHUE 3aracoB MPOYHOCTH,

yKa3aHHbIX B cooTBeTcTBYOomMX MJI n B HacTosimen rnase OHII.

167. Ecnu o ycrnoBUsM MPOYHOCTH WM (M) pe3yabTaTaM OLIEHKH OCTaTOYHOTO
pecypca g OTIAEIbHBIX JJIEMEHTOB WU (M) Yy3710B OOOpYJIOBaHMS HE
BBIICPKUBAIOTCS PETIAMEHTHPOBAaHHBIE KOX((MUIIMEHTHI 3amaca MPOYHOCTH MPHU Ha
NMacCMOPTHBIX TMapaMeTpax, MPOJJICHHE CpOKa CIYyXObl Takoro o00OpyIOBaHUS
JIOMYCKAeTCs TIPU YCJIOBHH yCTAHOBJICHUS OOOCHOBAHHBIX PAacuyeTOM MapamMeTpoB U
obs3aTenbpHOTO coomoaeHus TpedoBanuit @HII, Texunueckoit nokymentanuu u HJI,
Kacarouxcsi 0e30MacHO 3KCIUTyaTallid JaHHOTO TEXHUYECKOTo YyCTpoiicTBa. B
ciydae 000CHOBAaHHOW HEOOXOAMMOCTH TaKOE PEIICHUE IOJKHO OBITh COTJIACOBAHO C

3aBOJOM - U3IOTOBUTCIICM O60py,HOBaHI/ISI.

Okcmutyatanusi o00pyJoBaHUsl pU KO3 PUIMEHTEe 3amaca IPOYHOCTH HUXKE
HOPMAaTHMBHOI'O 3HAYEHUsI MOXET OBbITh NPOAOKEHA B TEUEHUE OrPaHMYEHHOIO
BPEMEHM, €CIM TaKOE€ CHMKEHHE HaxXOoQuTcs B mpenenax gomyckaemoro u OHII
YpOBHS, B TOM UHKCJE€ TPU  BBHINOJIHEHUH  JOMOJHUTENbHBIX  YCIOBUU
(KOMIEHCUPYIOLIUX MEPONPUATHI): IPOBEIECHNN PACIIMPEHHOTO JOMOIHUTEIBHOIO
(IpOMEXYTOUYHOI0) KOHTPOJISI WU/ NPUMEHEHUH CIELUATIbHBIX JOMOJIHUTEIbHBIX
CPEICTB JMAarHOCTUKH, WIW/U ONpeneleHUH (PaKTUYECKUX CBOMCTB MeTajlia Ha

BBIPC3Kax.

168. ITo pe3ynbraTaM TEXHUYECKOTO JUATHOCTUPOBAHUS U ONPECICHHUS
OCTaTOYHOTO pecypca (Cpoka Ciry»KObl) 000pynoBaHUS (TEXHUYECKOTO YCTPOUCTBA)

odopmisiercs 3akitouenue J11b, B KOTOpOM ycTaHaBIMBaIOTCS:

Cpok 0e30IMacHOM IKCIUTyaTalud 000py10BaHUS 1O OYEPETHOTO TEXHUUECKOIO

AUArHoCTUPOBAHUSA WJIHM 1O BBIBOAA €TO U3 SKCILTyaTalluu,

yCIIOBUSL JajibHEHIIe Oe30MmacHoi JKCIuTyaTallud 00O0pYyJIOBaHUS, BKIIOYas
paspelIeHHbIe TapaMeTPbl U PEXUMBI pabOThI, OPSAJOK MPOBEICHUS TEXHUUYECKOTO
OCBUJICTEIILCTBOBAHUS M IIOJIEMEHTHOIO TEXHHUYECKOI'O0 JIMAarHOCTUPOBAHUS B

ClIy4asx, yKa3aHHbIX B myHkTax 162, 163 @®HII, Ha craguu >Kcrutyaranuu



o0OpyZOBaHHUs B TMpeAeNax YCTaHOBJICHHOTO 10 pe3yJbTaTaM TEXHUYECKOTO

nuarnoctupoBanus u J11Ib cpoka.

[Ipn ycTraHOBNEHMH B 3aKJIIFOYEHHHM MOPSAAKA MPOBENECHUSA IMPOMEKYTOUYHOIO
MO3JIEMEHTHOTO TEXHHYECKOrO0 IMArHOCTUPOBAHMS B NEPUOJ NPOIJICHHOTO CpOKa
JKCIUTyaTaluh OOOpYIOBaHUS CIEAYeT COBMEIIATh CPOKH  IO3JIEMEHTHOTO
IUAarHOCTUPOBaHUS C ydyeToM myHKToB 162, 163 @OHII, a Ttakxke cpoku
JKCIUTyaTallHOHHOTO KOHTPOJISL AJIEMEHTOB B 3TOT MEPHUOJ C HA3HAYEHHBIM CPOKOM
ouepenHoro TJ[ B pamkax OIIb caMOoro TeXHHYECKOro YCTPOWMCTBA, B COCTaBE

KOTOPOr'o 3THU SJIEMCHTLI HAXOOATCA.

Kotabl

169. Jlns moBepxHOCTEH HarpeBa KOTJIOB, pabotaronux npu 450°C u BblIe,
OlpenemsieTcsl 1O pe3ysibTaTaM TEKYIIero IUIAaHOBOTO 0O0CHIeA0BaHUsl pecypc
JanbHENen AKCIUTyaTalluu 151 YCTaHABIINBACTCS CPOK O4YepeHOTO

AUArHOCTUPOBAHMUA.

I[I/IaFHOCTI/IpOBaHI/IC, OIICHKA COCTOsHHA U OIPCACIICHUC CPOKA IKCILTYyaTaAlIUuN

A0 CJIICayrouiero (oqepeszoro) KOHTPOJIL COCTOAT B CIICAYIOIICM.
a) I[OJDKGH OBITh BBITTOJIHEH KOMILJICKC MepOHpHHTHﬁZ

AHAJIN3 JAaHHBIX 10 YCJIOBUAM JKCIUTyaTallUu U MMOBPCIKAACMOCTH (Hapa60TKa,
KOJIMYCCTBO ITYCKOB, BOIIHO'XI/IMI/I‘-IeCKI/Iﬁ pPCXKuUM, BUI TOILIMBA, TeMHepaTypHBlﬁ
PEKUM, KOJIUICCTBO OTJIOX(GHI/IfI, KOJIMYECTBO U BUJ l'IOBpe)KI[eHI/Iﬁ C HpHBH?:KOﬁ K

HapaOOTKE Ha JaTy BbISBICHUS MOBPEKACHUIN);
HEepa3pyLIaloUIil KOHTPOJIb MeTallia Tpyo;
UCCJIEIOBAHUSI COCTOSIHUS METaJUIa U OKCUIHOM MJIEHKU Ha BBIPE3KaX;

ONPEACICHNUE II0 pe3yJIbTaTaM HCCIIEIOBAHUM JKBUBAJICHTHOM TEeMIEpaTyphl

JKCIUTyaTalluy JUJIsl IOBEPXHOCTEN HarpeBa 13 MEepIUTHON U ayCTEHUTHOM CTaei;

pacyeTHas WIM PaCUYETHO-DKCIEPUMEHTAIbHAsA OLIEHKAa OCTAaTOYHOIO pecypca
TpyO;
YCTAaHOBJICHUE pPecypca JadbHEHIIelH Halle:)KHON 1 0€301TacCHON IKCTUTyaTalluH.

0) UcxonHbIMU JAaHHBIMU JJISl OLIEHKM OCTaTOYHOTO pecypca MO KPUTEPHUsM

KApOMPOYHOCTH SIBIISFOTCS:
SKBUBAJICHTHAs TEMIIEPATypa IKCILUTyaTalllH;

TOJIIIMHA CTEHKU U CKOPOCTH €€ YTOHEHUS (KOPPO3HOHHOTO U3HOCA);



XapaKTepPUCTUKH  AIUTEIBHOM  MPOYHOCTH  MeTaiia TpyO  JaHHOU

MHKPOCTPYKTYPBI.

B) MccnenoBanne OKCHUIHON IUICHKH BKIIIOYAET aHAIN3 CTPYKTYPHI, XapaKTepa

N MTHTCHCUBHOCTHU KOPPO3HMOHHBIX HOBpe)KI[eHI/II\/JI.

r) Jlus crameid MNEpIMTHOTO  Kjacca Ha OCHOBAaHMM  HCCIIEIOBaHUMN
MHUKPOCTPYKTYPBI MeTailia, KapowmaHoro ((pa3oBoro) aHaamsa W OICHKH TTYOHWHBI
KOPPO3UU OINPENEAIOT SKBUBAJICHTHYIO TEMIIEPATYpPY 34 BECh CPOK 3KCIUTyaTalluu
JTAHHOM TMOBEPXHOCTH HarpeBa. KapOwmHbIM aHaIW3 3aKIFOYAcTCS B ONPEICIICHHUH

coJiep>KaHusl MOJIMO/IeHa B KapOUIHOM OCaJIKe.

DKBUBAJICHTHYIO TEMIIEpaTypy dKCIUTyaTalluu A1 TPYO U3 ayCTEHUTHOM CTalln

Bl E e
OIPEEIISIIOT 110 KOJIMYECTBY -(1)a3LI. Ecnu conepxanue -(1)21351 COCTAaBJIIET MEHEE
1%, SKBUBAJCHTHYIO TEMIIEpaTypy OIPEIEISIOT IO KOJIMYECTBY KapOWIOB IO

I'paHuIaM 3CPCH.

,ZI) B 3aBucumoctu ot (baKTPI‘-IeCKOFO COCTOSHUS MHUKPOCTPYKTYpPBI MCTaJljIa
YCTAHABJIMUBACTCA YPOBCHL JKAPOIIPOYHBIX CBOMCTB CTaJldi IO OTHOIICHHIO K
COOTBCTCTBYIOIICMY YPOBHIO B UCXOJHOM COCTOSHUH, a4 3aTCM C HUCIIOJIb30BAHUCM
OTHUX HOAHHBIX W PACCUHUTAHHBIX IPUBCIACHHBIX Hal’IpH}KeHI/Iﬁ, a TaKXC€ C YyUCTOM
SKBUBAJICHTHOU TCMIICPATYPhI SKCIUTyaTalluH OIPCACIISACTCS OCTaTOYHBIN pecypc

ITOBCPXHOCTH HArpcBa.

HaznauaeMsblil 110 pe3ynbTaram AUarHOCTUPOBAHUS pecypc (CpOK MpOAJICHUs
AKCILIyaTallMi) MOBEPXHOCTU HArpeBa J0 CIEAYIOIIEro oOcie0oBaHMsl, HE JOJIKEH

npeBbiath SO THICSY YaCOB.

170. JlmarnocTupoBaHue U NPOJICHUE pecypca (Cpoka ciry>KObI) KOJUIEKTOPOB
MO0 JOCTM)KEHUU Ha3HAYEHHOT'O Pecypca MOJKET BBITOJTHATHCS Kak ISl OJHON WIIH
HECKOJIBKUX TPYII OJHOUMEHHBIX KOJIJIEKTOPOB, TaK U B KOMIUJIEKCHOM TOPSIIKE B
paMKax MpOJJIEHHUs] CpPOKa CIy»Obl KOTJIa B II€JIOM KaK €IWHOTO TEXHHUYECKOTO

YCTPOMCTBA.

OOmuii  aNropuT™M JMATHOCTHUPOBAHUSA U TMPOJNJEHUS CpPOKa  CIIyKObI

KOJIJICKTOPOB BKJIIOYACT PA OTAIIOB!:

a) OCHOBHBIMM MEPONPUSTHSIMU B paMKax HpOLEAypbl NPOJIEHUS pecypca

(cpoxka city»0bl) KOJJIEKTOPOB SBIISIFOTCS:

aHaJINU3 PEeKUMOB (MapaMeTPOB) IKCIUTyaTalUU KOTJIa U PE3yJIbTATOB KOHTPOJIS

MeTaia KOJUIEKTOPOB 32 BECh IPEIIECTBYIOUINI epruoa padoThI;

aHaJIM3 PE3yJbTaTOB HEPa3pyLIAIOUIEr0 KOHTPOJS W METauiorpaduyeckoro

aHalin3a COCTOAHUSA MCTAJlJIa 110 JaAHHBIM TCKYIICTO O6CJ'I€).IOBaHI/I${;



ONPEAEIECHNE YKBUBAJICHTHON TEMIEPATyphl IKCIUTyaTallid U SKBUBAJIECHTHOU

HapaOOTKHU IO MapaMeTpam Ha BBIXOJIEe U3 KOTIIA;

KOHTPOJIBHBIM pacueT Ha MNPOYHOCTh C OLEHKOM OCTaToO4HOro pecypca

KOJIJIEKTOPOB;

o0oO0maromuii  aHanu3 pe3yabTaToB OOCIEIOBaHWS W  YCTAHOBJICHUE

JOTIOJTHUTEJIBHOTO Ha3HAUYEHHOTO pecypca (Cpoka CiIy>KObl) KOJIJIEKTOPOB KOTJIA;

0) onpenensioT KBUBAJICHTHYIO TEMIIEpaTypy mapa 3a KOTJIOM (TI0 KaxAOMYy
KOHTYpYy) IO CpPEIHErOJIOBHIM  JaHHBIM  (AKTHUCCKOW  TEeMIepaTrypbl |
COOTBETCTBYIOIIUM Ka)KJIOMy TOJy HapaOOTKaM C HMCIIOJIb30BAHHEM COOTHOIIICHHM

’KapONPOYHOCTH MaTepuaa.

OnpeneneHue SKBUBATCHTHON TeMmepaTypbl (Toxs) OCYIIECTBISIETCS COTTIACHO

yKkazaHusM noanyHkra "0" nynkra 178 @HII nns naponpoBooB.

HOJ’IY‘-ICHHI:IG 3HAUYCHHUSI SKBHBAJICHTHOM TCMIICPATYPLI IMIapa 3a KOTJIIOM IIO
KOHTYpPaM BbICOKOI'O U CPCAHCTO AABJICHUS IPUHUMAIOTCSI B KAUCCTBC DKBUBAJICHTHBIX
TCMIICPATYP OKCIUTyaTAllUM [JIA BBIXOIOHBIX KOJUJICKTOPOB IIOCICAHUX CTYHCHGfI

IEPLCrpeBa Imo CBCIKEMY I1apy " mapy npomieperpeBa COOTBCTCTBCHHO.

B paMKax JaHHOTO moAxoaa AJis BBIXOAHBIX KOJIJICKTOPOB IMOCJICAHUX CTyHeHCf;I
Ieperpesa OIIPCACIIAIOT 9KBHUBAJICHTHYIO Hapa60TI<y 1o CPCAHCTOJOBBIM
TeMIICpaTypaM 3a KOTJIIOM U COOTBECTCTBYIOIIUM I'OJOBBIM Hapa6OTKaM, MMPUBCACHHYIO

nyn

K PAacyeTHOM TemIiepaType, COIVIACHO aJIfTOPUTMY, U3JI0KEHHOMY B MOJIYHKTE "a
nyHkra 178 OHIL

B) BBIITOJIHACTCA PACUYCT HA ITPOYHOCTDL C OLICHKOM pecypca 1o CXeMe:

OIPEEISIIOT NPUBEICHHBIE HATIPSKEHUS B KOJUIEKTOPE C y4eTOM (PaKTHUECKOU
TONIIUHBI CTeHKU (Sf) mo pesyapraram Y3T, B KadecTBe Sf NpUHUMAETCA
MUHUMaJbHasl BEJIMYMHA M3 BCEX KOHTPOJBHBIX 3aMmepoB. Eciau MuHHMManbHas
(akTHueckast TOJIIMHA CTEHKU St IPEBIIIAeT HOMUHAJIbHYIO TOJIIIHUHY, TO B KAUECTBE
St IPUHUMAIOT HOMUHAJIBHYIO TOJIIMHY CTEHKH U PacueT BEAETCS C YYETOM TOJBKO

AKCILTYyaTallMOHHOW KOMIIEHCUPYIOLIEH NpruOaBKy;

pacyeTHbI KO3 PUIIMEHT TPOYHOCTH KoJuiekTopa (L#)) mpu BBIYUCICHUH
MIPUBEJICHHBIX HAMPSOKCHUH MPUHUMAIOT PAaBHBIM MHUHHMAJIBHOMY U3 CIEIYIONIUX

3HAYEHUU;

MHHHUMAJIBHOI'O 3HAYCHUA U3 KOB(I)(I)I/II_II/IGHTOB IMPOYHOCTH, BBIYMCIICHHBIX IJIA

KaXXJI0M CUCTEMbI OTBEPCTHUH (




3HaueHUsl KOdPPUIIMEHTA MPOYHOCTHU IITYIEPHBIX CBAPHBIX COeAMHEHHM (|

JlomyckaeTcs y4UThIBATh YCUJIEHUE OTBEPCTHS IITYLIEPOM MPH YCIOBHH, YTO
COCIMHEHUE IITyllepa C KOPIYCOM KOJUIEKTOpPAa BBIIIOJIHEHO C  TOJHBIM

MIPOILIABJIICHUCM CTCHKH.

Pecypc komiekTopa omnpeAensitoT IMyTEM COMNOCTAaBJICHUS MPUBEICHHOTO
HaIpsDKEHHUsT € JOMYCKAaeMbIMU HANpsSOKEHUSIMU TPU  PacyeTHOM Temreparype,
COOTBETCTBYIOIIUMHU IO PECYPCHOM 0a3e 1BYM OMOPHBIM TOUKAM, OJTHOM M3 KOTOPBIX
OTBEYAET JOIMYCKaeMOe HalpsHKEHUE, MEHbIIE PACCUYUTAHHOIO IPUBEJACHHOrO, a
Ipyroi - OOoJbIlle PACCUUTAHHOTO MPHBEACHHOTO HampspDKeHus. lckomas Touka,
COOTBETCTBYIOIIasi ~ PACCUMTBIBAEMOMY  PECypCy,  ONpPEACNSIETCSs  METOJaMH
JTorapu(pMUIECKON WU JTUHEHHOW HMHTEPHOJSALINU. DKCTPANOJSAIUs JAOMYyCKaeMbIX

HaANpsDKEHUN pasperiaercs He 0oJiee 4eM Ha 25 ThICSAY YacoB.

r) OcTraTouHblil pecypc AajbHEHIIEH SKCIUTyaTaluu BBIXOJHBIX KOJIJIEKTOPOB
HOCIEHUX CTyINEHEH NeperpeBa IMpU NPOJJIEHUM CpOKa CIyKObl Ha pPAacUETHBIX

napamMeTpax OonpcaAcCsICTCA BbIPAKCHHUCM!

- OCTaTOYHBIN peCypc IPU pacueTHON TEMIIEPATYPE;

aaaaaa

=') - moNHBIA (MHAMBUAYANbHBIN) pecypc KOJJIEKTOpa MpU pacyeTHOU

TEeMIIEpaType;

- SKBUBAJICHTHAsI HapaOOTKa JaHHOU IPYIIbl KOJJIEKTOPOB, IPUBEACHHAS K

pacyeTHOU TeMIIEpaType.

n) Ocrarounsiii pecypc (LZ7)) BXOOHBIX M BBIXOAHBIX KOJUJIEKTOPOB HAa
MIPOMEXKYTOUYHBIX CTYIEHAX IMeperpeBa KoTja MpU NPOUIEHUH CPOKa CIyKObl Ha

pacyeTHbIX  IapaMeTpax  OHpefenseTcs KakK  pa3HHLA  MEXJIy  IOJHBIM



(MHIMBHAYATbHBIM) PECYPCOM MpU pacueTHON TemmepaTtype (L :

He

) u daxTuyeckoit

HapaOOTKOM Ha TIEPHO]T TUATHOCTUPOBAHUS

Ecnu sxBuBaneHTHas TemrepaTypa Ha BBIXOJE M3 KOTJa MO KaKoMy-ITHOO U3

KOHTYPOB IPEBBIIIAET PACUETHYIO TEMIIEPATYPY M COOTBETCTBEHHO 3KBUBAJICHTHAA

HapaboTka (MpUBEACHHAS K pacyeTHOW TeMrepaType) | =mpeBblaeT GakKTHIECKYIO
HapaboTKy, CIeIyeT OCTAaTOYHBIN pecypc KOJJIEKTOPOB Ha IPOMEKYTOUHBIX CTYTICHSIX
neperpeBa JaHHOTO KOHTypa MpU MPOMJICHHH CpPOKa CIY>KObI Ha pPAacUETHBIX

nmapamMmeTpax onpecaAciiaAThb IO COOTHOIICHUTIO!:

C) PacueTsl BBITIOIHSIOT ITPU HOPMATUBHOM KOB(I)(I)I/IHI/IGHTG 3a1r1aca MpoO4YHOCTH,

paBHOM 1,5.

B 000ocHOBaHHBIX CIydadx HOOITYCKAacTCsl CHUIKCHUC KOE)(b(bI/IHI/ICHTa 3ariaca

npo4HocTu 1o 1,4.

K) YcroBueM TPOJJIEHHS] CpOKa HSKCIUIyaTaldd KOJUIEKTOPOB  SIBJISIETCSA
OTCYTCTBHE B METAJJIE U CBAapHBIX COEIMHEHUSX HEAONMYCTUMBIX NI€(PEKTOB U
HEJIOMYCTUMOM MUKPOIIOBPEKJIEHHOCTU CTPYKTYpHI (cornmacHo nyHkTy 149 ®OHII), a
TaK)ke COOJII0JIEHUE YCIOBHUM MPOYHOCTH Ha MJIAHUPYEMBIN CpoK npoieHus. Jlomnyck
KOJUJIEKTOPOB B IaJIbHENUIIYIO HKCILTyaTalIo IPU MOHM>KEHHOM (He Oosee uem a0 1,4)
koa(duirente 3amnaca MPOYHOCTU paspemniaercs He 6osee yeM Ha 30 ThICSY YacoB.

3) OTpaOoTaBuIMe HAa3HAUYEHHBIH WM JOMOJHUTEIbHO HAa3HAUYEHHBIH pecypc
KOJUIEKTOPBI MOTYT OBITh JOIMYILIEHbI K JaJbHENIIEeH dKCIUTyaTalluu MPU PacueTHBIX

napameTpax Ha cpok He Oozee 50 ThICSY 4acoB.

B oTaenbHbIX 000CHOBAHHBIX CIy4asix JIOMYCKAaeTCs MPOJIEHUE IKCILTyaTalluu
KOJUJIEKTOPOB TOCJie OTpabOTKM Ha3HAYEHHOTo pecypca Ha cpok Oosee 50 Thicsu

JaCoB.

171. lnsa naponepemnyCKHbIX TPYyOOIPOBOAOB KOTJIa MOPSI0K MPOAJICHUS CPOKa

CIIyk0bl TIOCIIE OTPAa0OTKM HA3HAYEHHOTO pecypca COOTBETCTBYET aHaJOTUYHOU



MpoIeaAype MPOJICHHUS CPOKA CITYKOBI JUISI CTAaHIIMOHHBIX MapOIMPOBOJOB C YIECTOM

CIETYIOIINX 0COOCHHOCTEH:

a) DKBUBAJICHTHAs  TeMIlepaTypa 3a  KOTIOM M  COOTBETCTBYIOIIAs
HKBUBAJICHTHAsE HapaboTka (MPHUBEICHHAs K PACUCTHOW TeMmIeparype) MPUMEHUMBI
BIPAMYIO TOJBKO JJII YYaCTKOB MapOBOrO0 TPAKTa 3a BBIXOJHBIMH KOJUIEKTOpaMU
MOCJEeIHUX CTyINeHel mneperpeBa. OmnpeneneHrue SKBUBAJIEHTHOW TEMIIEPATyphl 3a
KOTJIOM M COOTBETCTBYIOIIECH SKBUBAJCHTHOW HApaOOTKH BBIMOIHSIIOT COTJIACHO
nyHkty 178 OHII.

0) pacueT pecypca ruOOB apPOIEPEITyCKHBIX TPYO KOTJIA CISAYET BBHIOIHATH B
COOTBETCTBUM ¢ myHkTtamu 176, 177, 179 @HII, npoanenue pecypca

MaponepenyCcKHbIX TPYO clielyeT OCYIIECTBIISITh HA PACUETHBIEC MAPAMETPHI KOTJIA.

B) OCTaTOYHBIA pecypc JanbHeHIield JSKciulyatanuu THOOB TpyO Ha
IPOMEXYTOUYHBIX CTYNEHSX INeperpesa (Mepermyckax) KoTja Mpu MPOMJIEHUN CPOKa
CIIy>KObI Ha pacUETHBIX TapaMeTpax CielyeT ONpeaesaTh o hopmyie (8) - MOAMYHKT
"n" nynkra 170 ®HIIL.

Eciu o»KkBHBajieHTHass TeMIliepaTypa Ha BBIXOJ€ M3 KOTJIA MPEBBIMIACT
pacUeTHYIO0 TEMIIEPATYPy U COOTBETCTBEHHO SKBUBAJICHTHAs HApaOOTKa MPEBBIIIACT
dakTuueckyto HapabOTKy, OCTaTOYHBIN pecypc TMOOB TpyO Ha HPOMEXYTOUYHBIX
nepenyckax Mnpu NpoAJICHUH CPOKa CIIyKObI Ha pacUeTHBIX IapaMeTpax OnpeeisaeTcs
o ¢popmyre (9) - noanmyskt "n" nmynkra 170 OHIIL.

') OCTATOYHBIN pecypc AalbHENIEH dKCILTyaTallu IapoNepenyCcKHbIX TpyO Ha
ydacTKax IapoBOr0 TpaKTa KOTJa 3a BBIXOAHBIMU KOJUIEKTOPAMU IOCJIEIHHUX
CTYNEHEW mNeperpeBa Mpu NPOJIEHUHM CpOKa CIyKObl Ha PACUETHBIX MapaMeTrpax

onpenenstoT no Gopmyse (7) - noamyskT "r" mynkra 170 OHIIL.

172. Ilponnenne pecypca (cpoka cimyx0bl) TuThix Aetaneit ¢ DN100 u Gomee

AOJIKHO ITPOBOAWTHCS IIPHU BBIITOJITHCHUH CICAYIOIMNX OCHOBHBIX Tpe6OBaHI/II\/’I.

a) [Iponienypa AOUarHOCTUPOBAaHUS U TMPOJJIEHUS pecypca JUTHIX JAeTalen

BKJIIOYAacCT:

aHAJIM3 PEKUMOB JKCIUTyaTallUd KOTJa M Pe3yibTaTOB KOHTPOJIA, a TaKkKe

PEMOHTA JIUTHIX JeTallell 32 BeCh MPEIIECTBYIOMNNA epro] paboThI;

aHaJu3 pe3yJIbTaTOB HEPa3pyIIAOIEro KOHTPOJISI U UCCIICIOBAHUI COCTOSTHUS
MeTajia (ecJIM MOoCaeHUE TPOBOIMIIMCH) MO JAHHBIM TEKYIIEro 00CIe10BaHuS;

ONPEACICHNUE YKBUBAJICHTHON TEMIEPATyphl IKCIUIyaTallud U SKBUBAJIECHTHOU

HapaOOTKHU IO TeMIIepaType MeperpeToro napa - Ha BbIXOJI€ U3 KOTIA;



KOHTPOJIBHBIM pacdeT Ha MPOYHOCTh C OIECHKONW WHIWBUAYAJIBHOTO pecypca

JieTajie;

o0oO0maromuii  aHanu3 pe3yJabTaToB OOCIEIOBaHWS W  YCTAHOBJICHUE

AOMOJHHUTCIBHOTO HA3HAYCHHOT'O pECypCa JIUTBIX JieTajaeu KoTa.

HeoOxomumocte otOopa mpod ™3 JUTHIX JETACH JJIA TMPOBEICHUS
MeTaIOrpaUIecKoro  aHalu3a, BKIOYAs MHKPOIOBPEXKICHHOCTh  MeETalla,

ompeaenseT dKCIepTHas opranu3aius, BeinoHstomas J11b.

0) DOKBUBAJICHTHYIO  TEMIIEpaTypy 3a KOTIOM W  COOTBETCTBYIOIIYIO
HKBUBAJICHTHYIO HapaOOTKY OMPENETSIOT B COOTBETCTBUM ¢ MyHKTOM 178 OHIL. D1
XapaKTEPUCTUKHU MPUMEHUMBI TOJIBKO JUJIS I€TAJNEN, PACIION0KEHHBIX 3a BBIXOAHBIMU

KOJIJIEKTOpaMHU MOCJIETHUX CTYTEeHEeH neperpena.

B) BenmnunHy pacuyeTHOro MHAMBUAYAJIBHOTO pecypca ONPEAesioT IyTeM
COMNOCTABJICHUSI MPUBEJACHHOTO HAMNPSHKEHUSI C JOMYCKaeMbIMUA HANPSHKEHUSMH TIPU
pacyeTHOI TeMmmepaType, COOTBETCTBYIOLIMMHU JBYM CMEXKHBIM (KpaTHbeM 10° u)
3HAQUYEHUSIM pecypca, OJHOMY M3 KOTOPBIX OTBEYAET JOIMYCKaeMO€ HampshKeHHE,
MEHbIIIEE PACCUUTAHHOTO MPUBEACHHOTO HANPSKEHUs, a Ipyromy - oosbiiee. [Ipu
3TOM  JIONYyCKaeTCsl  UCMOJb30BaTh  NPUHIMUI  JIMHEHMHOW  WMHTEPIHOJISIIUY.
DKCTpanossiys 10MyCcKaeMbIX HaNpsKEHUH paspeliaercs He Oonee yem Ha 30 Thicsu

qacCOB.

r) [Ipu onpenenenuu nonycKkaeMblX HaApsKEHUM ITPU pacueTHOM TeMIepaType
M 3aJaHHBIX BEJIMYMHAX pecypca IO U3BECTHbIM MX 3HAUYEHUAM IS
ne(OpMUPOBAHHOIO MeETajlla: KaTaHOro, KOBAHOIO, IUTAaMIOBAaHHOIO - TpeOyeTcs

YMHOaTh YKa3aHHbIE 3HAYEHU JI0ITyCKaeMbIX HanpshkeHui Ha ko3 dunuent 0,75.

n) Ecnmu nutas nmerans moaBeprajach PEMOHTY € BBIOOPKOH JeheKTHOTO
MeTaJyla WJIW C BBIOOPKOH M TIOCIEYIOIICH ee 3aBapKoi, B pacuerax ClieayeT
YUHUTHIBaTh JaHHBIN (pakTop. Hamuune BRIOOPKU YUUTHIBAIOT MECTHBIM OCJIa0JIEHUEM
(YMEHBIIIEHUEM) PACYETHOTO CEYCHHUS U MPU HEOOXOAUMOCTH YYETOM KOHIICHTPAIINH

HanpspkeHuil. PeMoHTHas 3aBapka yuUTBIBae€TCsl BBEACHUEM B pacdyeTHbIe (HOPMYIIbI

[ re

vvvvv o

KOB(b(bHL[PIGHTa CHWI)KCHUS IIPOYHOCTHU BCJIMUMHA KOTOpPOro 3aBUCHUT OT

TEXHOJOTUU (YyCJIOBUI) PEMOHTHOM 3aBapKu, TeMIlepaTypbl OKCIUTyaTallud U

(dakTrueckoi HapaOOTKU U3JIEIHSI.
PeMoHTHBIE 3aBapKu Ha JIUTHIX KOJIEHAX HE JOITYCKAIOTCS.

e) OcrarouHblii pecypc JajgbHEHIIeN HJKCIUTyaTallkd JIMTBIX JIeTajei,

PacIONIOKEHHBIX Ha TMPOMEXKYTOUHBIX YYacTKax IMapoBOrO TpakKTa KOTJA, MpH



MIPOJIJICHUH CPOKa CITY>KOBI Ha pacdeTHBIC TTapaMeTPhl OTPEICIIIOT 10 hopmyie (8) B

COOTBETCTBUHU € MOANMYHKTOM "n1" myHkra 170 OHIL

OcrtatouHblii  pecypc  JalbHEHIIEW  HAKCIUTyaTalldd  JIUTBIX  JeTallei,
PaCIIOIOKEHHBIX Ha YYaCTKaX MapOBOr0 TPAKTA KOTJIA 32 BEIXOIHBIMU KOJJIEKTOPaMu
MOCIIETHUX CTYINEHEeH TeperpeBa, MPU TPOJJICHUH CPOKa CIyX)Obl Ha pacueTHHIE
napameTpsl onpeaensoT no ¢popmyne (7), ykazanHod B moanyHkre "t mynkra 170
OHIL

k) OTpaboTaBirie HA3HAYCHHBIM WIIM JIOMIOJTHUTEIHLHO HA3HAYCHHBIM CPOK
(pecypc) nHTBIC AeTadd MOTYT OBITH JOMYIICHBI K JadbHEHINCH SKCIUTyaTallMk Ha
OCHOBAHHHM YJIOBJIETBOPUTEIIBHBIX PE3YJBTATOB KOHTPOJISI M pACUYETOB HA TPOYHOCTh

P pacYEeTHBIX MapaMeTpax Ha Cpok He Oosiee 50 THICSY YacOB.

B oTaenpHBIX 0O0OCHOBAaHHBIX CiIydasX JIOIYCKAeTCSA TPOJJICHUE CpOKa
AKCILTyaTallu JIUTHIX JIeTajed Mmocyie OTpabOTKM Ha3HAYEHHOTO pecypca Ha CpPOK

oonee 50 ThICSIY 4acoB.

Ecnu mo pesynpTaTaM pacdeToB Ha MPOYHOCTH HOPMATHBHBIM KOA(P(OUIIMEHT
3amaca MPOYHOCTH Ha IJIAHUPYEMBIM CPOK MPOIJICHHS SKCIUIyaTalluH AeTanel He
co0Jiro1aeTcsl, JOMYCKAeTCsl MPOIJICHNE 3TUX JIeTalled Ha OTPaHUYEHHBIA CPOK MpH
HNOHWKEHHOM KO3 (uIMeHTe 3amaca MPOYHOCTU IMPU YCIOBUU OTCYTCTBHUS
HEJOMYCTUMBIX JAEPEKTOB B METasIe MO pe3yjibTaTaM KOHTposis. B atux ciyudasx
KO3 (QULKMEHT 3amaca MPOYHOCTH Ha KOHEIl IJIJAHUPYEMOI'O CpOKa MpOAJICHUs
AKCILIyaTallUU JI0JKEH ObITh He HIKe 1,35, a COOCTBEHHO CPOK MPOJIEHUS CITYKOBbI

N3JCJINA HE TOJKCH IIPCBBIIATD 30 TBICSY YaCOB.

173. bapabaHpl KOTJIOB TMOCJE€ OTPaOOTKHM HA3HAYCHHOTO (JOMOJHUTEIHHO
HA3HAUYEHHOT'0) pecypca JOMyCKAITCs B JAIbHEUIITYIO0 IKCIUTyaTalHI0 MIPH YCIOBUU
BBITIOJIHEHUSI  CIEAYIOMUX  TpeOOBaHHW IO  ONEHKE HMX COCTOSIHHS U

paboTOCTIOCOOHOCTH.

a) Texuuueckoe cocrosiHue OapabaHa ompenensieTcss Ha OCHOBAHHUH

pe3yabTaTOB IUArHOCTUPOBAHUS, BKIIFOUAIOIIETO:
AQHAJIN3 TEXHUYECKOU U IKCILUTYaTallMOHHOW TOKYMEHTALUH;

HEpa3pylIalouii KOHTPOJIh MeETajijla JJIEMEHTOB W TIPU HEOOXOIUMOCTHU

HCCIICAOBAHUA MCTAJlJIa HAa BBIPC3KC,
AHaAJIN3 PE3yJIbTATOB KOHTPOJIA U HCCHGHOB&HHﬁ;

KOHTPOJIBHBIM pacyeT Ha IPOYHOCTh M pPacCyeT LUUKIMYECKOW IPOYHOCTH

(TOTTOBEYHOCTH).



0) Hepazpymarommii KOHTpoJIb MeTauta OapabaHa TMPOBOIUTCS MO THUITOBOM
nporpamMme, mnpenacraBieHHo B myHkTe 136 @OHII, unu no WMHAMBUIYaJTbHOU

nporpaMMe, pa3paboTaHHOM Ha €e OCHOBE.

Heo6xoauMocTh mpoBeneHNs NCCASA0BAaHNI MeTalllIa Ha BeIpe3ke (MpooOke) u3
OapabaHa ycTaHaBIMBAET IKCIIEPTHAS opraHu3aius, BeimoiaHstomas J11b.

OcHoBaHUEM JJI1 TaKHUX I/ICCJ'ICI[OBaHI/Iﬁ ABIIAKOTCA:

WHTCHCUBHAA TMOBPEXKIAEMOCTh METAUIAa [0 3HAYUTEIBHOW  IUIOMIAAU
MMOBEPXHOCTH B BUJIE TPEIINH M TPEIIUHOIIOJO0HBIX Ae(hEKTOB;

n._n

OTKJIOHEHHUSI TBEPAOCTH MeETajula OT YCTAHOBJEHHBIX HOPM (MOIMYHKT T
nyHkra 152 ©HII);

paccioeHus MeTajuia B JIUCTax oOeuaek win (M) JHUII HA CYHIECTBEHHOU MX

IJIOLAIH;

HWHBIC ITPUYUHBI, OGYCJIaBJ'II/IBaIOHH/Ie HGO6XOJII/IMOCTI> NI HGHGCOOGPaSHOCTB

IMPOBCACHUA HCCHC}]OBaHI/Iﬁ MCTaJIJIa Ha BBIPC3KCE.

B) TpeboBanus mo ordopy (BbIpe3ke) mpoObl MeTauia (mpoOku) u3 Oapabana
uznoxxkeHsl B nmyHkTe 82 DHII. Bribop mecta BBIpe3kH MPOOKH OCYIIECTBISETCS

OKCIICPTHBIM ITYTECM Ha OCHOBC aHAJIM3a KOMIIJICKCA @aKTOpOBZ
CepTI/I(bI/IKaTHBIX JaHHBIX;

pe3yNbTaTOB NPEAbIAYLINX KOHTPOJIEH MeTajuia OapabaHa, BKII0Yasi U3MEPEHUs

TBEPAOCTH,

AVUHAMHKHN ITOBPCIKAACMOCTU, I'COMCTPUICCKHUX XaAPAKTCPUCTUK IJICMCHTOB C

Y4ETOM pacCIOJIOKEHHS CBApPHBIX IIBOB, OTBEPCTUI U BHYTpHOapaOaHHBIX YCTPOUCTB.

Bripe3zanHoe non mpoOy oTBepcTue B OapabaHe HE JOHKHO NMOHMXKATh €ro

KOB(b(i)I/II_lI/ICHT MMPOYHOCTH OTHOCUTCIIBHO HpO@KTHOfI BCJINYHUHBI.

Nsrorosnenne w3 mnpoOku 00pas3loB JJisi MPOBEACHUS HCCIEIOBAHUN

OCYILECTBIIIETCS corsacHo nyHKTy 87 OHIIL.
r) UccnenoBanus meraiia OapabaHa Ha BBIPE3Ke BKIIOYAIOT:
OIIpeJIeIEHNE XUMUYECKOTO COCTaBa;

MeTaiorpauyeckoe MCCleI0BaHUE, BKIIIOYAsl aHAIU3 MHUKPOCTPYKTYpPHI U

OIICHKY 3arpsi3HEHHOCTH HEMETATTHYCCKUMH BKIIIOUCHUSIMH;
oTIpeieJIeHUE TBEPIOCTH T10 TOJIIMHE CTCHKU OapabaHa;

MCXaHHUYCCKUC HUCIIbBITAHUA C OIPCACICHHUCM IPOYHOCTHBIX H INNIACTHYCCKUX

CBOICTB MeTaJljla P KOMHATHOM U pabouell TeMiiepaTypax;



WCTIBITAHUS HAa yIAPHYIO BSI3KOCTb;
ONpeAEIECHNE KPUTHUUECKON TeEMIIEPATyPhl XPYIIKOCTH METAILIA.

Mertannorpaduyeckoe UCCIeAOBaHUE MPOBOIUTCA MO BCEH TOJIIMHE CTEHKU
Oapabana (1Mo Bcew BbICOTE MPOOKM). [Tt 9TUX MEeNIe HCTIONb3yeTCsl 00pe30K OT Kpast
npoOKH, HE 3aJeHCTBOBAHHBIM [JI1 M3TOTOBJIEHUS TEMIUIETOB OOpa3loB Ha

MEXaHNYCCKHUE UCIIBITAHUA.

n) l'epmernunocts OapabaHa mOCi€ BBIPE3KH MPOOKM BOCCTAHABIUBACTCS
3araymalonMM MTYIEpOM C JOHBIIIKOM, yCTaHABIMBAEMbIM BHYTpPb OapabaHa Iis
MpeIoTBpalleHust 00pa3oBaHUs B HEM 3aCTOMHOM 30HBI. Ecu mpoOka BeIpe3aeTcs u3
BepXHEH wyacTh oOecuaiiku OapabaHa, JOMYCKaeTCs 3ariylIalonIuid  MTYyIEep

yCTaHABJIMBATH C HAPYKHOU CTOPOHBI OapadaHa.

KoHcTpykius u pa3Mepsl mTylepa ¢ JOHBIIIIKOM 00OOCHOBBIBAIOTCS PacdyeToM

Ha IIPOYHOCTb..

TexHomorus BBApKH IOTYyILICpa C SaFHYHIKOﬁ JOJDKHA IIPEAYCMATPUBATDH IMOJIHOC

IMPOILIABJIICHUC CTCHKU HITYyHICpa.

¢) KoHTposbHBIN pacdeT Ha CTaTUYECKYIO MPOYHOCTH OapabaHa MPOBOAUTCS B
cooTBeTCTBUM ¢ TpeboBanusiMu HJ[ ¢ yuetom (dakTHuecKuX JaHHBIX IO
r€OMETPUYECKUM IapaMeTpaM 3JEMEHTOB (B3aMMHOMY pAaclOJOKEHUIO CBAapHBIX
IIBOB, CHUCTEM OTBEPCTHM, TOJIIMHBI CTEHKH), YCIOBUSAM 3KCIUlyaTaluud U

pe3yJibTaTaM KOHTPOJIA U HCCIICIOBaHUM MeTalljia (HpI/I HaJIW4YUH HOCJIC,Z[HI/IX).

OO0s13aTenbHOMY pacdeTy Ha MPOYHOCTh MojjiexaTr O0apabdaHbl, MOABEPTHYTHIE
PEMOHTY: BbIOOpKaM A€(PEKTHBIX YUACTKOB UM BIOOPKAM C IIOCIEAYOIIEH 3aBapKOM.

x) Jis monTBepxkAEHUS BO3MOKHOCTH JaJIbHEWIEH IKCIUTyatauuu OapabaHa
nocyie OTpabdOTKM HAa3HAUYEHHOTO pecypca BBINOJHAETCS pacueT Ha LUKINYECKYIO
IPOYHOCTH (JOJIFOBEYHOCTh) MO KPUTEPHUSM MAaJOLMKIOBOM YCTAJIOCTH METala C

y4eTOM BO3/EHCTBUS KOPPO3ZUOHHOTO (haKkTOpa.

3) BO3MOXHOCTB, CPOK M YCIOBHSI MPOAJIEHUS AKCIUTyaTanuu 6apabaHa cBepx
HA3HAYEHHOTO (JIOMOJHUTEIBHO HA3HAUYEHHOI'0) pecypca yCTaHABIMBAIOTCS Ha
OCHOBAHUM PE3YyJIbTATOB TEXHUYECKOIO JUArHOCTUPOBAHMS, KOHTPOJIBHBIX PAaCYETOB
Ha CTAaTUYECKYIO IPOYHOCTh, PACUETOB IIUKJINYECKOI0 pecypca U T'HIPaBINYECKOrO

ucnelTaHus 0apabana.

1) [Ipy HEBBIONHEHUH YCIOBUN LMKIMYECKOM MPOYHOCTU MO pe3yJbTaTaM
pacuyera Ha MaJIOIUKJIOBYIO YCTalOCTh, OapabaH MOXET ObITh JOMyLIEH B
JNATbHEUINYI0 SKCIUTYyaTallMl0 Ha OTPAaHWYEHHBIA CPOK IPU YCIOBUHU peau3aliuu

JIOTIOTHUTENIbHBIX (KOMIICHCUPYIOLIUX) MEPOIPUSATUN 1O KOHTPOJIO METaia HId



CHIDKCHHIO HaMpsDKeHH B OapalaHe 3a cueT y:KeCTOUeHHs TpeOOBaHUM 10 BEACHHUIO

PEXHUMOB (CTAIMOHAPHBIX U HECTAIIMOHAPHBIX) PAOOTHI KOTIIA.

K) OTtpaboTaBmnii Ha3HAYCHHBIN (MM JOMOJHUTEIBHO HA3HAYCHHBIN) PECypc
OapabaH MOXeT OBITh JOMYIICH K JajdbHEHIEH dKCIUTyaTallid Ha CPOK He Oosee 50
THICSIY YaCOB Ha OCHOBAHMH TMOJIOKUTEIBHBIX PE3yJIbTaTOB KOHTPOJIS, UCCIIETOBAHUI
MeTaia (€CiM OHM TPOBOAWINCH) M PACUCTOB HA MPOYHOCTH TPH COOIOACHUN
YCTAHOBJIEHHBIX  TpeOoBanmii  HJI, TexHWYeckoi W  JKCIUTyaTallMOHHOMN

JIOKYMEHTAIIUH.

B oTnmenpHBIX OOOCHOBAaHHBIX pacueTaMy CIIy4asiX JOMYCKaeTCs MPOAJICHUE
cpoka ciry»k0b1 Oapabana mocje oTpabOTKH HAa3HAUYEHHOTO pecypca (Mpu NEPBUIHOM

MPOJIICHUH ) Ha Cpok Oosiee 50 ThICSAY YacoB.

Ecnin mo pesynabTaram OLIGHKM LMKIWYECKOW JOJIrOBEHYHOCTH OapabaHa
HaKOIJICHHAsI YCTAJIOCTHAs OBPEXKIEHHOCTh MeTaa npesbiiaet 0,8 (Ho cocTaBisieT
MeHee 1), Cpok poyIeHHs YKCITyaTainun 6apadaHna He JO/DKeH mpeBbimaTh 30 ThICSY

qacCoOB.

CTaHIIHOHHBIE NAPONPOBO/bI, NAPOIEePeNnyCKHbIe TPYOONIPOBOIbI
TYpOHUH M KOTJIOB

174. K oCHOBHBIM QJIEMCHTAaM, BXOJAIIUM B COCTAB MAapOIIpPOBOAOB, OTHOCATCA
IIPsAMBIC pr6BI, THYTBIC OTBOAbI, IMITAMIIOBAHHBIC W MMTAMIIOCBAPHBIC KOJICHA,
MTaMIIOBAHHBIC TpOﬁHHKH, JIMTBIC JOCTaJIM, CBAPHBLIC COCAMHCHUSI (B TOM 4YHCIIC

TPOWHUKH ), IEPEXOBI.

Haubonee OTBCTCTBCHHBIMU DJICMCHTaMU, JIMMUTHPYIOIIUMHU pecypce
IMapoIIipoBoJia KakK HCJIIbHOTO TCXHHUYCCKOI'O YCTpOﬁCTBa, SIBJIAIOTCS THYTBIC OTBOIbI

(ru0bl) U MTAMIOCBApPHBIE KOJICHA.

175. Ilpoueaypa TEXHUYECKOTO IAMArHOCTUPOBAHUS M NPOJIEHHS pecypca

MaponpoOBO/Ia BKIIOYAET CIECIYIOIINE MEPOTPUITHS:
aHallM3 TEXHUYECKOW JOKYMEHTAIIHH;
KOHTPOJIb Hepa3pyMaOIIMMHA METOIaMU;
pEeBU3HSI MAPONPOBOAHON U onopHO-TioABecHOM cuctemsl (OIIC);

aHAJIM3 CTPYKTYPbl U MUKPOIOBPEXKIACHHOCTH METajjla HEMOCPEACTBEHHO Ha

AJIEMEHTax, 0€3 BhIpe3KH (perInKa, HOpTaTUBHBIA MUKPOCKOI, CKOJI, CPE3);



WCCJIEIOBAaHUSA COCTaBa, CTPYKTYpbl, CBOWCTB M MHKPOMOBPEKICHHOCTH

MeTajlsia Ha BeIpe3Kax (B HEOOXOAMMBIX ciiydasix, oroBopeHHbix B OHII);

KOHTPOJIBHBIM pacdeT Ha MPOYHOCTh U OIEHKA OCTATOYHOTO pPecypca ¢ y4eTOM
(haKTUYECKUX AaHHBIX 110 YCIIOBHSAM OJKCIUTyaTallMH, pe3yJabTaTaM KOHTPOJIS U

HUCCIeI0BaHUM;
0000MaroMKi aHAIN3 Pe3yJIbTaTOB KOMILJICKCHOTO 00CIeIOBAHNS;
BbINycK 3akiatoueHus J11b.

B0O3MOXXHOCTh ~ TPOJJICHHMSI CpOKa OJKCIUTyaTallid IapolpoBOJa  CBEpX
HA3HAYCHHOTO pecypca OCHOBBIBACTCS HA  TOJOXKHUTCIBHBIX  pe3yJibTarax
oOcreoBaHus (HEpa3pyIIAOIIETO KOHTPOJISI, JTaO0OpaTOPHBIX HCCIICIOBAHUN) |

PacUeTHBIX OIEHOK OCTaTOYHOT'O pecypca.

176. PecypcHble XapaKTepUCTUKU OCHOBHBIX JJIEMEHTOB IMapOMPOBOIOB
OTIPEJICIISIFOT PACUETHBIM MYTEeM: BBIUYUCIISIIOT IPUBEICHHBIC HAMIPSHKCHUS B DJIEMEHTE
HOPMAaTHUBHBIMH METOJIaMU, OMPEICISIIOT JKBUBAJICHTHBIC MapaMeTphl 3a BeCh
NPEIIIESCTBYIONIMI CPOK OKCITyaTallud W C MCIOJb30BaHUEM JTHX JIaHHBIX
PacCCUMTHIBAIOT TI0 KPHUTEPUATBHBIM TOKA3aTENsIM JJTUTEIBHOW MPOYHOCTH CTaIH

I/IHI[I/IBI/II[yaJ'IBHHﬁ 1 OCTAaTOYHBIN peCypcC Ha 3aJaHHBbIC ITIAPaMCTPHI.

B kauecTBe OCHOBHOIO pacdCTHOTO pPEKUMa PaACCMATPUBACTCA PCKUM C

paboueii (KBa3UCTaIMOHAPHON) Harpy3KOu.

Pacuer ¢ Y4ueTOM IMKIAYECKOM COCTaBISAIONICH Harpy>xcHusi 1o KpUTCPHUIO
HpeHCHBHOﬁ CYMMapHOﬁ HAKOIICHHOM MOBPCKACHHOCTHU OT HCﬁCTBHH CTAaTHYCCKHUX
N THUKINYCCKUX HaprI}KeHI/Iﬁ IMpOBOAUTCS B Cly4dasaX, CCJIU 0611_[66 KOJIMYECCTBO
ITOJIHBIX HHUKJIOB HAI'PYKCHUS (HYCKOB-OCTaHOBOB ImaporpoBoga M3 XOJOIAHOI'O

coctostHus1) ipeBbicuT 1000 Ha Bpemst ucuepnaHus pecypca).

K ITYCKY U3 XOJOAHOT'O COCTOAHMA CIICAYCT OTHOCUTD ITYCK IIapOoIIpoBOAd, CCIN

nepes1 ero HayaJioM TemIeparypa Metaia cocrasisier He 6onee 150°C.

177. Pacyer mpuUBENEHHBIX HANOPSDKEHUW B DJIEMEHTAaX MapoIpOBOOB

BBITMIOJHSAIOT HOPMATUBHBIMU METOJAMU C YYETOM CIEAYIOIUX TpeOOBaHUI:

a) B ruyThIx oTBOAAaX (rnbax) NpHUBEJICHHbBIC HAMPSIKEHUS PACCUUTHIBAIOT AJIs
pacTAHYTOM 30HBI (HAPYKHOTO 00BO/AA) TMOA; B MITAMIOBAHHBIX U JIUTHIX KOJICHAX -

JUTSL PAaCTSHYTOM U CKATOW 30H (HapyKHBIM U BHYTPEHHUN OOBO/IBI).

Jlns mrammocBapHbeIX KOJEH pacyeTHAasl 30Ha OINPENEIISIETCS PaCIlONOKEHUEM
MPOJIOJIBHBIX CBapHBIX IIBOB (MIPUBEICHHBIE HAMPSKEHUS PACCUUTHIBAIOT JINOO ISt

PacTSHYTOU U CKATOU 30H, IMOO JIJIs1 HEUTPaIbHOM 30HBI).



0) [Ipu onpenenenun kodpPuureHToB ¢GopMbl THOOB A pacueTa
MPUBEACHHBIX HAMPSHKEHUN UCIOJIB3YIOT MAKCUMAIbHOE 3HAYEHUE OBAJIBHOCTHU TIO

pe3yJibTaTaM U3MEPEeHUi, HO He MeHee 6%.

I[J'ISI MTAaMIIOBAHHBIX, JIMTBIX W IMOTAMIIOCBAPHBIX KOJICH OBAJbHOCTDH

MPUHUMAIOT paBHOM 2%.

B) B pacderax ucmosip3yoT MUHUMAIBHYIO (PaKTHUECKYIO TOJIIUHY CTCHKH St
no pesyiabtaram Y3T. Eciu Sf mpeBblllIacT HOMHHAIBHYIO TOJIIUHY CTEHKH
3JIEMEHTa, pacyeT BEJAETCS MO0 HOMUHAJIBHOM TOJIIHMHE CTEHKH C YYE€TOM TOJIBKO

AKCILTYaTallMOHHOW KOMIICHCUPYIOIIEH TPUOaBKH.

r) [Ipy BBIYUKMCIEHUMM TPUBEACHHBIX HANPSKEHUHA B CBApHBIX TPOMHUKAX

pacdeTHbIi KOA(DPUIIMEHT TPOYHOCTU NPUHUMAIOT PaBHBIM MHUHUMAIbHOMY

3HAYCHHUIO U3 KOC—)(l)(l)I/IIII/IeHTa IMPOYHOCTH 3a CUCT ocabneHus AC€TaJIn OTBEPCTUEM

(c yderoM ykperieHHs)) U KO3(PuUIMEHTa TPOYHOCTH IUTYLUEPHOTO CBAPHOIO

E]

COCANHCHMU A

n) Koapduuuent  npoyHocTH  MNpPOJNOJNBHBIX ~ CBAapHBIX  COEIMHEHUU
IITAMIIOCBAPHBIX KOJIEH U IITYLUEPHBIX CBAPHBIX COEAMHEHUN TPOMHUKOB IPUHUMAIOT

paBHBIM:
npu pacuetHor Temrneparype a0 530°C - ne 6onee 0,8;

npu pacuetHoi temneparype 530°C u Beimie - He Oonee 0,7, a miusa craiei
I5XIM1®, 10X9MDb u X10CrMoVNb9-1 - ue 601ee 0,65.

e) Jlis1 CTHIKOBBIX CBAPHBIX COEAMHEHHUI PECypCOONpPENEsSIONUMU SABIISAIOTCS
SKBUBAJICHTHBIC HAIIPSKEHUSI, pacueT KOTOPBIX BBIIIOIHSAIOT C YYETOM COBMECTHOIO
JNEUCTBUSL TMOJHOTO KOMIUIEKCAa Harpy’karmomux (akTopoB, BKJIOYas BECOBbBIE

Harpys3Ku 1 yCUJIHA OT KOMIICHCAIIUHN TCIIJIOBBIX HepeMeHleHHI;'I.

B xauectBe paCdCTHOIO SKBUBAJICHTHOI'O HAIIPSKCHUS I ITOCIICAYIOIICTO
ONpCACIICHUS MHAWBUAYAJIbHOI'O MJIW OCTATOYHOI'O PCCypCa CBAPHBIX COGI[I/IHGHI/Iﬁ

MPUHUMAIOT €ro 3HAYCHUC, COOTBCTCTBYIOIIICC HanoOoIce HaNPsAKCHHOMY CCUCHUIO.

178. DxBuBaneHTHBIC MTApaMETPhI IKCIUTyaTallMU U SKBUBAJICHTHYIO HAPAOOTKY
MaporpoBoOJia OMNPENCISIOT €  HCIOJIb30BAaHUEM CTAHIMOHHBIX JAHHBIX IO

CPCAHCTOAOBBIM TCMIICpATYPaM MW AABJIICHUAM M COOTBCTCTBYIOIIHNM (baKTI/I‘leCKI/IM



HapabOTKaM IO KaKJOMY KaJleHIapHOMY TOJY 32 BECh CPOK DKCIUTyaTallMH COTJIACHO
CHEAYIOLIEMY TOPALIKY.
a) Pacuer sKBHBaJICHTHBIX TEMIIEPATYPhl U HAPAOOTKU IOCTPOCH HA U3BECTHOM

MMapaMeTPUYECKOM YPABHEHUU KAPOIIPOYHOCTH.

DKBHUBaJICHTHAs HapaOOTKa OMpeaesIeTcs o GopMyJie:

rjae SKBHUBaJICHTHasi HapaOOTKa, MpHBEIEHHAs K TeMIeparype Tup
(ycnoBHasi Hapa®OTKa, COOTBETCTBYOIas (PaKTUUECKOMY HCYEpHaHUI0 pecypca
MeTaJljla IapoIpoBo/ia 3a CUET MOJI3YUECTH IIPH 3aJaHHOM MOCTOSTHHOM TeMIiepaType
Tup). B kauecTBe TakoBoM TeMreparypsl () IPUHUMAIOT PACUETHYIO TEMIIEPATYPY

T

Ti u L= - cpenneromoBasi TeMneparypa B TEKyILEM IOy U COOTBETCTBYOIIAs
JAHHOMY TOAy HapaboTKa;
N - KOJIMYECTBO JIET pabOThI NApPOIIPOBOA.

B nmpuBeneHHOM BbIpaXXEHMM, a TakkKe B HOCIEAyHOMMX (dopMynax

temneparypa T npunumaercs B K.

0) DKBUBAJIEHTHAsl TEMIEPATYPA | ¢z IKCILTyaTALUU ONPENEIAETCS YUCICHHBIM

METOAOM U3 COOTHOILICHMUA:

rae L) - gakrtuyeckas HapaOOTKa MaponpoBojia Ha (PUKCUPOBAHHBIM MOMEHT

BpeMeHHU (BpeMs 00cIieJoOBaHus):




VYpaBuenne (11) pemaercsi OTHOCHTENTBHO HEW3BECTHOW BEITUYUHBI Toxp
YHCIIEHHO METOJOM TIOCJEAOBATENbHBIX MpUOMMKeHud. B kadecTBe mepBoi

HUTCpaluu CICAYCT UCIIOJb30BAThL 3HAYCHUEC TEMIICPATYPhbI

aaaaaaaaaaaaaaa

B
JlonyckaeTcs cuuTaTh 1OCTATOYHOW TOYHOCTH BBIYMCIIEHUN O,2°C.

B) DKBHBAJICHTHOE JIaBJICHUE PACCUUTHIBACTCS IO OpMYJIe:

piu LE- CPEIHET0JI0BOE JIaBJIEHUE B TEKYLIEM TOAY U COOTBETCTBYIOILAs
JAaHHOMY TOAy HapaboTKa;

N - KOJIMYECTBO JIET pabOThI MAPONPOBOJIA 32 PACUETHBIN NEPHUO/;

M - MOKa3aTeNb CTENIEHU B YPABHEHUH JJIUTEIbHON MPOYHOCTH.

ITokazaTenr m B YpPaBHCHUU JUTUTEIIbHOMN IMPOYHOCTU TPHUHUMAIOT COTJIACHO
CIIpaBOYHBbIM JaHHBIM.

Jlonyckaercs NpuHUMATh CJIEIYIOUIME 3HAUEHUS TToKa3aTes m:
st cranu mapok 12MX u 15XM:

m = 10,0 - mpu T L1500°C;

m=8,0-mpu T l510°C

st cran mapok 12XIM® u 15X1M1®:

m = 10,0 - mpu T 1/520°C;

m = 8,0 - mpu T = 540°C;

m =6,0 -npu T = 570°C.



Jns mpoMeKyTOUHBIX TEMIIEpATyp 3HAYCHHUS MOKAa3aTellsi m JOIyCKaeTcs
BBIUMCIIATh JIMHEWHOW MHTEPIOISAUMEN MEXKIYy JBYMs OIOPHBIMM TOYKAaMH,

OrPaHHYHUBAIOIIMMH C Pa3HBIX CTOPOH 3HAUCHHE PACYCTHOM TEMIIEPATYPHI.
JlomyckaeTcss B Ka4eCTBE PACUETHOrO 3HAUEHHUS TEMIIEpaTyphbl 3a BECh CPOK
SKCIUTyaTal[MK apOoNPOBO/Ia MIPU OMPEACICHUH MOKa3aTesl M MPUHAMATD BETHYHHY
Hy
OKBUBAJICHTHON TEMIEPATYPBI oxs MPH YCIOBUHU, YTO |Toxs - Ti “hoec JUIS BCEX

3HAYECHUH 1.

Jnst XpOMHUCTBIX CcTajed ciaeayeT A0 MOJyYeHUs] JOCTOBEPHBIX JaHHBIX IO
BEJIMYMHE TOKA3aTesisi m IMPUHUMATh B KA4ECTBE IKBUBAJICHTHOI'O JIABJICHUSI €TI0
cpeaHeaprupMETHUSCKOE 3HAYCHHE, ITOJIYYCHHOE YCPEIHCHHEM CPEIHETOI0OBBIX

JIaBJICHUH 3a BECh MPEAIECTBYIOIINN CPOK IKCIUTYyaTallAH.

ODKBHUBAJICHTHOC JaBJICHHUC CJICAYCT HCIOJbB30BAaTh IIpU  OIPCACICHHUU

IIPUBEICHHBIX HAIPSKECHUN IS MOCIEAYIOUIEH OLUEHKM PECYPCHBIX MOKA3aTelIeu 3a

=),

179. BennunHy MHIMBUIYaJbHOTO WJIM OCTaTOYHOTO pecypca JUlsl MeTaiia

NPEIIIECTBYIONINI MEPUOJI IKCILTyaTaIlMH MaponpoBoa (3a BpeMs

TpyO ¥ THOOB ompenensieTcs W3 CIEIYIONEro COOTHOIICHHS] TapaHTUPOBAHHBIX
XapaKTEPUCTUK JJIUTEIBbHON IPOYHOCTH, IPEACTABIISIIOIIET0 cOO0M TpeoOpa3oBaHHOE

apaMeTpUUYECKOE YpaBHEHUE:!

rae i - ”HIMBUyallbHBIN pecypc,

T - ucnons3zyemas B pacuere Temieparypa, K;
N - ko3 PuIUEHT 3anaca NPOYHOCTH;

- IpuBeIeHHOE Hanpsbkenue, Mlla;

a - MOCTOSIHHASL, 3aBUCSIIAs OT MapKU CTaJIH.

[locTosHHast a JuIsi MapONpPOBOAHBIX MAapOK CTajld MEpPIUTHOrO Kiacca

IIPUHUMAETCS] PAaBHOU:
st ctanu 12MX - 25,0;
utst ctanu 15XM - 25,0;
utst ctanu 12X1M® - 24,88;



Ut ctanu 15X1M1D - 25,2,

Kospummentsr Aj monmnHOMa mIiecTol cTemeHu B cooTHomieHuu (13) mus
NapONpPOBOIHBIX CTAJIEN MEPIUTHOrO Kacca MPUBEACHBI B HIKECIe yolel Tadiunie
X.1.

Tabauma X.1
Mapka cranu Ao AL A Az Ay As As
12MX 20750 -225,338 5,666 0,984 | -0,173 0,01 -0,000212
15XM 21130 -173,562 | -49,28 | 10,891 | -0,892 0,033 -0,000465
12X1MD 22810,76 -730,70 89,186 | -7,654 | 0,3316 | -0,00556 0,0
I5X1IM1D 24099,54 -774,70 79,73 | -6,739 | 0,3162 | -0,00588 0,0

Koadpunment 3anaca mpoyHOCTH NP pacueTe MpUHUMAETCS paBHbIM 1,5 (n =
1,5). Ilpu nHanuuuu (HaKTUYECKUX MaHHBIX M0 XapaKTePUCTUKAM JJITUTEIHHOU
OPOYHOCTH MeTajljla MapolpoBO/a Ha BpeMsi OTPaOOTKM MM HA3HAUYEHHOTO WJIU
JOTIOJIHATENIBHO HA3HAYEHHOI'O0 pecypca JOMYCKaeTcs IPUHHUMAaTh 3HAyeHUe
K03 puLIMeHTa 3anaca NIPOYHOCTU HIXKE 1,5, HO B JIF0OOM CiIyyae OHO JIOJKHO OBITh

He MeHee 1,3.

180. Pecypc (MHOMBUIAYalbHBIH WJIM OCTATOYHBIN) IJIsi MeTaia (hacoOHHBIX
3JIEMEHTOB MapoIpoBoJia (32 UCKIIOUEHUEM THYTHIX OTBOJOB) OMNPEIEISIOT MyTEM
COIMOCTAaBUTEIBHOIO aHAJIN3a METOJOM MHTEPIOJSLUN IPUBEIECHHBIX HAMNPSKEHUH C
U3BECTHBIMHU JIONYCKA€MBIMH HAIPSOKEHUSIMU MPU pacUETHOW TEeMIEpaType B ABYX
CMEXHBIX OMOPHBIX TOYKAX, COOTBETCTBYIOIIMUX PECYPCHBIX Oa3aM, Uisl OJHOU u3
KOTOPBIX JIOMyCKAaeMO€ HAaNpsDKEHHWE BhIIIE, a JJs JPYroll HIKE MNPUBEIEHHOTO
HanpspkeHus (moanyHKT "B" myHkTa 170 u moamyHkTt "B" myHkta 172). B xauectBe
OCHOBHOTO MPUMEHSETCS METOJ JOTrapu(pMUUYECKON HHTEPIOISIIUHN, AOIMYCKaeTCs
HCIIOJIb30BAaTh IKCTPAMOJISALUIO JOMYCKaeMbIX HaIpshKEeHU Ha pecypc He Ooree 25

ThICAY 4YaCOB.

Jlomyckaercs onpeAensaTh pecypce IITaMIIOBAHHBIX U IITAMIIOCBAPHBIX KOJIEH MO
ypaBHeHHio (13) ¢ yuyerom KO3()PHUIIMEHTOB MPOYHOCTH CBAPHBIX COCAMHEHHUM ISt

LITAaMITOCBAPHBIX KOJIEH COIIACHO MOANYHKTY "a" myHkra 177 ©HII.

181. Koa¢duuimeHThl MPOYHOCTH CTHIKOBBIX CBAPHBIX COETMHEHUN MPUHUMAIOT

cornacHo TpeOoBanusiM HJI mnm mo pesynbTaTaM MCHbITAaHUN 00pa3loB MeTala Ha



BBIPE3KAX M3 CBapHbIX coenuHeHnW. [lpm >TOM wHCHONB3yemble B pacderax

K02 (D PHUIIMEHTHI TPOYHOCTH CBAPHBIX COCAMHEHUN HE JOJDKHBI ITPEBHIIIATH:
1151 pacueTHou Temmieparypsl 40 530°C Benuuunsl 0,8;

st pacuetHod temnepatypbl 530°C u Bblmie BenuuumHbl 0,7 myis cranen

MepIUTHOTO Kiacca u 0,65 A1 XpOMHUCTHIX CTajeil MapTEeHCUTHOTO Kilacca.

JI71 pa3HOPOAHBIX CBAPHBIX COCIMHEHUN 3JIEMEHTOB U3 CTAJIEN MEPIUTHOTO U
MapTEHCUTHOTO KJIacCOB KOA(DPHUIIMEHT MPOYHOCTH HE MOHKeH mpeBbimarh 0,6
HE3aBHCUMO OT TEMIIEPATYPhI SKCILTyaTallH.

182. Ilpu onpenieIeHUN PeCypCHBIX XapaKTEPUCTHK JIEMEHTOB MapOIpOBOa C
WCIOJIb30BAHUEM pACUYETHBIX NPUBEICHHBIX HAMpsDKEHUH KO3 UIMEHT 3amaca
MPOYHOCTU MPUHUMAETCSA PAaBHBIM HOPMaTUBHOMY 3HaueHuio 1,5. B ciiyyae npuHsTus
MTOHUKEHHBIX ko3 puneHToB 3amaca MPOYHOCTHU npu HaJIUYUHU
YAOBJIETBOPUTENbHBIX JTAHHBIX MO JUIUTEIBLHON MPOYHOCTH METalia, MOJIYyUYEHHBIX B
pe3yabTaTe COOTBETCTBYIOIIMX MCHBITAHUI Ha BbIpE3KaxX, OHU JOJDKHBI OBITH HE

MCHCC CJICAYIOIIUX 3HAYCHUM:

1,30 - ayis mapompoBOJOB M3 MEPIHUTHBIX CTalei ¢ naBieHueM mapa a0 14,0

Mlla, 3a UCKITIOUEHUEM NTAPOIIPOBOJIOB TOPSIUETO MPOMIIEPETPEBA;

1,35 - nns mapompoBOAOB M3 MEPIUTHBIX cTanei sHeprodnokoB CKJ[ m Bcex

apOIIPOBOOB FOPSIUYEro MPOMIIEPErpeBa U3 MEPIUTHBIX CTAJIEH;
1,45 - n1s maponpoBOAOB U3 XPOMHUCTBIX CTalIe MapTEHCUTHOTO KJlacca.

HpI/I pacdeTeC PECYPCHBIX XAPAKTCPUCTHUK HITAMIIOCBAPHBLIX KOJICH CHHIXCHHC
KOB(b(l)I/II_[I/ICHTa 3araca IIPOYHOCTH OTHOCHUTCIBHO HOPMATHBHOI'O 3HAYCHHUA HC

HOOITyCKAaCTCA.

183. PacueT octarodHOro pecypca 3JI€MEHTOB MapONpOBOJA MPHU MPOJICHUN
CpOKa CIIy>KObI MPOBOUTCA CIAEAYIOIIUM 00pa30M.

a) [Ipoanenue pecypca BBITIOJIHAETCS Ha pACUETHBIE TApaMeTPhbl IKCIUTyaTalun

CJIEAYIOIIMMU CITIOCOOAMH:

nyn

1) OnpenensoT SKBUBAICHTHYIO HapaOOTKy “no noAnyHkTy "a" mynkra 178

@OHII nmpu npuBeaeHHOI TeMneparype, paBHOM pacueTHOM TeMneparype: Top = Tp.

[x] He

OnpenensitoT MHAMBUAYAIbHBIM pecypc (L=)) mpu pabore Ha pacueTHOM
TEMIIEpaType U Pacue€THOM JIaBJIEHUU MO COOTHOLIEHUIO (13) WM COrNIacHO MyHKTY
180 ®HIL.



Ocratounsiii pecypc (L£)) mpu mocieayromen dKCIIyaTallul Ha pacueTHBIX

napameTpax OInpeesaeTcsl B COOTBETCTBUH ¢ (hopmyIioit (7):

2) Onpenenstor dkBUBaleHTHYIO Temnepatypy (Tow) M DKBUBAJICHTHOE

napiieHue (p-) 3a MPEANISCTBYIONIMNA CPOK IKCIUTyaTaluH (
"B" mynkra 178 ®OHIL.

) mo moamyHkTam "6",

OnpenensitoT MHIAMBUAYAJIBHBIA pecypc sl yCIOBHM  pabOThl  Ipu

[ ve

SKBUBAJICHTHBIX TEMIIEpaType U JABJICHUH (
nyHkry 180 ®HII.

) o ypaBHeHuto (13) wim cormacHo

OmnpenensioT cTeneHb BIpaboTKu pecypca metaia (D) 3a gpakTuueckoe Bpems

110 COOTHOIICHUIO:

Omnpenenstor uHAUBUAYyalbHbIH pecypc (LE) mpu paboTe Ha pacyeTHBIX

napametpax (1o ypaBHeHuto (13) wiu cornacuo myHkry 180 ®HII).

OcTaTouHbIil pecypc NOpHU MOCIAEAYIOIIEH SKCIUTyaTalldd Ha pPacyeTHBIX

& Tca

napamerpax (L)) onpenensieTcs: BbIpaKeHUEM:

0) IIpoyenue pecypca BBITIOJHSIECTCS HAa SKBUBAJICHTHBIC (UM BeCbMa OJIM3KHE

K HUM) TTapaMeTpbl KCIUTyaTallUu.

OnpenenstoT SKBUBAJICHTHYIO TEMIIEPATYPy M SKBHBAJICHTHOE [ABJICHUE 3a

MPEALIECTBYIOUINI CPOK IKCIUTyaTaluu 1o nojamnyHkram "0", "B" mynkra 178 OHIL



OnpenensioT MHANBUAYAJIbHBIM pecypc Mpu paboTe Ha DKBUBAJECHTHBIX

napameTtpax (L)) mo cootHomenuto (13) wnmu cornacuo nyHkty 180 OHII.

OctaTouHblil pecypc IpU MOCIEAYIOUIEH AKCIUTyaTallMM Ha SKBUBAJECHTHBIX

[x] e

napamerpax (L

) onpeAensieTcs:

mmmmmmmmmmmmmm

B) [Iponnenue pecypca oCylmIecTBIsSETCS Ha pa3pelieHHbIe (YCTaHOBJICHHbIE)
napaMeTphbl, OTIUYHBIE OT PACUETHBIX U SKBUBAJICHTHBIX apaMeTPOB.
JUie  3TOro pacueTHOro ciydas OIpEAeICHHEe OCTaTOYHOro pecypca
nyn

BBIITOJIHACTCA aHAJIOTUYHO PAHCC YKA3aHHOMY B HOAIIYHKTC 'a  HACTOAMNICTO ITYHKTA

@OHII, ¢ yueToM crenyromux n3MEHEHUN:

E]

1) DkBuBaneHTHas HapaboTka (| ~ ) paccuMThIBaeTCs JIsl MPUBEICHHOM

TeMIEpPaTypsl [p, pABHON YCTAaHOBIEHHOM (pa3pelieHHoi) teMmeparype Ty: Top = Ty;

uuuuuu

NunuBuayaneueii  pecype  (LE7) paccuuThIBaeTcsi i yCTaHOBJIEHHOMU

TEMIICPATYPLI 1 YCTAHOBJIICHHOTO OABJICHUS

Ocratounblii pecypc (LZ)) mpu mocienyromel JKcilyaraluu  Ha

YCTAHOBJICHHBIX ITapaMCTpPax COCTABJIACT:

pecypca (D) BKIIOUHUTENBHO OCTAIOTCS 0€3 N3MEHEHUH: ;

PaccuntsiBaeTcss MHAMBUAYAIBHBIN PECYPC Ul YCTAHOBJIEHHBIX [1apaMETPOB

AKCILTyaTaluH = (CM. BBIIIIE);

[x] e

Octatounslii pecypc (LZ7)) mpu mocnenyrolieid padoTe Ha yCTaHOBIECHHBIX

napameTpax COCTaBJIseT:



r) Cnenyer Tpu ONpPEACICHUHM OCTATOYHOTO pecypca Ha pacueTHble U
YCTAHOBJICHHBIE TapaMeTphl  JaJbHEHIICH OKCIUTyaTalluk NPUMEHATh 00a

MNPUBCACHHLIC BBHIIIC BapHaHTa pacucTa.

Pemienne o Ha3HaueHMM pecypca MNPOJJIEHUSA SKCIUTyaTallMd IMaponpoBOaa
MPUHUMAETCS C YUYE€TOM pe3yibTaTOB pacuera Mo 0OOMM BapHaHTAM W JAHHBIX IO
(aKkTHUEeCKOMY COCTOSHMIO MeETajyla COTJIACHO pe3yJibTaTaM TEXHUYECKOTO

JAUArHoCTUPOBAHMUA.

184. IIpomsienre cpoka Cy>k0bI MapoIrpoBo/Ia IMOCae OTPAOOTKH HAa3HAYCHHOTO
(HOMOJIHUTEILHO HA3HAYEHHOT0) pecypca, OCHOBAaHHOE Ha MOJOKUTEJIbHBIX
pe3yabTaTax TEXHUYECKOTO JMArHOCTUPOBAHUS W PACUCTHBIX OICHOK OCTaTOYHOTO
pecypca, MOJDKHO O0ecnednTh O€30MacHOCTh €ro JalbHEHIIed JKcIuTyaTallid B

TCUCHHUC YCTAHOBJICHHOT'O CPOKa MPOJJICHUS C YHCTOM CICAYIOIINUX MOJIOKECHUM:

a) Ecnu 1o ycioBusIM MPpOYHOCTH WM (M) pe3yibTaTaM OLIEHKH OCTaTOYHOTO
pecypca ansi  OTAENBHBIX OSJIEMEHTOB MApoNpoBOJa HE  BBIAEP)KUBAIOTCS
pernamentupoBannble OHII ko3 puimenTsl 3anaca mpoYHOCTU IMPU MPOJJIECHUU
AKCILIyaTalluy Ha pacYETHBIX MapaMeTpax napa, J0MyCKaeTcs BbIIOJIHATH IPOJJIEHUE
pecypca naponpoBo/ia Ha HOHWKEHHBIX TapaMeTpax.

IIpn 3TOM OCHOBaHHMEM Ul CHUKEHHUS MApaMETPOB SIBIISIOTCS PE3yJIbTaThl
pacdeTra Ha INPOYHOCTHh OT BHYTPEHHEIrO JaBJIIEHHUS M COOTBETCTBYIOILEIO pacueTa
pecypca. Ilpu HEBBINIOJIHEHUH YCIOBHM MPOYHOCTH MO pe3yjbTaTaM MOBEPOYHOIO
pacueTra Ha BECOBbIE HArpy3Kd W CaMOKOMIIEHCALMIO MapoNpOBOAA JOJIKHBI OBbITh
OPOBEIEHbl MEPONPUATHS 1O CHWKEHUIO DSKBUBAJIEHTHBIX HAIPsSDKEHUH B
NaponpoBOJ€ 10 JONYCTHUMOIO YpPOBHSA NyTEM HalaJKW CHUCTEMbl KPEIUIEHUH ¢

YCTPaHEHUEM BBISIBICHHBIX IIPU PEBU3UU 1€ (PEKTOB.

B cnydae HEBO3MOXXHOCTH BBITIOJHEHUS HEOOXOIUMBIX MEpPOIPUATUA B
TEKYIIUA PEMOHT, IPH KOTOPOM OCYIIECTBISETCS OOCIIEeIOBaHUE, OHU MOTYT OBITh
MEPEHECEeHbl Ha CPOK HE Oojiee 25 ThICAY YaCOB IMPH YCIOBUU JIOMOJTHUTEIHHOTO
KOHTPOJISI CBApHBIX COCIUHEHUH M THOOB C HaWOONBIIMMHU SKBUBAJICHTHBIMU

HaANPsAKCHUAMU 110 PC3YJIbTATaM BBINICYKA3aHHOT'O ITIOBECPOYHOTO pacycTa.

0) [Ipu OTKJIOHEHUSX Tpacchl MAapOIPOBOJA UM BBISBICHHBIX HApPYLICHUSX B
€ro ONOPHO-NIOJABECHOM CHUCTEME IO OTHOLIEHUIO K IPOEKTY W HCIOJIHUTEIBHON
cxeMe HeoOXOJMM TMOBEPOYHBIM pacueT Ha MPOYHOCTh M CAMOKOMIICHCAIIHIO

MapoOIPOBOHON CUCTEMBI, MO pe3yibTaTaM KOTOpPOTro (HOPMHUPYIOTCS KOHKPETHBIC



PEKOMEHAAMK 110 HCIPABJICHUIO BbIABICHHBIX I[e(l)eKTOB U OTKJIOHECHUM U

NIepeHATaIKe OTIOPHO-TIOJBECHON CHCTEMBI.

JIns yKa3zaHHBIX CIIy4aeB HPHUBEICHHE TPACChl MapoONpOBOJA B IMPOEKTHOE
COCTOsIHME 0€3 MOBEPOUYHBIX PACYETOB HA MPOYHOCTh M CAMOKOMIIEHCALUIO U 0e3
nepenanagku OIIC saBnsieTcs HETOMyCTUMBIM.

B) OTpaboTaBmuii Ha3HAYCHHBIN WX JTOMOJHUTEIHLHO Ha3HAYCHHBIN pecypc
MapoIpPOBOJ, MOXKET ObITh JOMYIIEH K JalbHEHIIEH 3KCIUTyaTalluyd MPU pacdeTHBIX
WM TIOHM)KCHHBIX IMapaMeTpax Ha Cpok He Oosee 50 ThICSAY 4acOB HAa OCHOBAHUH
MOJIOKUTEIBbHBIX PE3YJIbTAaTOB KOHTPOJS, HCCIECIOBAaHUM COCTOSHUS MeTaia U
pacyeTHBIX OIIEHOK pecypca MpU COONIOACHWM yCTAaHOBJICHHBIX TpeOoBanmii H/I,

TEXHUYECKOW U IKCILJTyaTallHOHHOW JIOKYMEHTAIMH.

B oTenbHBIX 000CHOBAHHBIX CIy4asX JIOMYyCKAaeTCs MPOAJICHNE YKCIITyaTaluu
HaponpoBoja 1mocie oTpaboTKU Ha3HAYEHHOTO pecypca (MepBUYHOE MPOJICHUE) Ha

cpok 6osee 50 ThICSY YacoB.

I‘) HpO,ZIHeHI/Ie CpOKa 3KCIUTyaTalluu IapoIrpoBoJa Ha OCHOBAHHUUN PC3YyJIbTATOB
TI[ " pacucToOB peCypca CIcAycT O(bOpMJ'ISITB Ha BCCh IMApOIIPOBOA B ICJIOM, 4 HC HA
OTACJIBHBIC €TI0 JJICMCHTHI HMJIM O0n1oku. Haznauenue Pa3HbIX BCIUYHUH OCTATOYHOI'O
pecypCa HWHIAWBUAYAJIbHO IOJIsI KaXIOTr0 JJICMCHTA (I/IJ'II/I IpyIn BHeMeHTOB)

IMapoIrpoBoJa nmpu NpoJJICHUHU €T0 SKCINTyaTallun HE CIICAYCT.

HpI/I HeO6XO,Z[I/IMOCTI/I o pe3yljibTaTaM BKCINTYaTaAlMOHHOI'O KOHTPOJIA H
daHaJIn3a YCHOBHﬁ OKCILTyaTallun HJOITYCKACTCA Ha3HAadaTb JId OTACIIbHBIX T'PYIIII
SJICMCHTOB mapomnpoBoga HpOMG)KYTO‘IHBIfI KOHTPO!JIb, BKJIIO4as aHaJIu3
MHKPOITIOBPCIKIACHHOCTU MCETAJIJIA, OO0 BBIpa6OTKI/I IMapoIrpoBOoAOM YCTAHOBJICHHOT O

OCTAaTOYHOIO pecypca.

185. IIpoanenue cpoka CiykObl MAapOMPOBOJIOB TOPSYETO MpOMIIeperpeBa us3

HBJI Tpy6 cranu 15X1M1® ocyiecTBasieTcs ciaeayomumM o0pa3om.

a) OnpeneneHre TEXHUYECKOT0 COCTOsIHUS U ocTarouHoro pecypca LIBJI Tpy©0

TpeOyeT BBIMOJIHUTH PsJl 0043aTENbHBIX MEPOIPUATHI:
AQHAJIN3 TEXHUYECKON JOKYMEHTALINH;
KOHTPOJIb HEPA3PYLIAIOIUMU METOAAMU;

WCCIIEIOBAHUSA COCTaBa, CTPYKTYpPbI, CBOMCTB M MHUKPOIIOBPEXKIACHHOCTH
MeTajljla ¥ CBapHBIX COEMHEHUHN TPyOOIpoBOAa;

KOHTPOJIbHBIM pacyeT Ha IPOYHOCTh C OLCHKOW HHAWBUIYAIBHOIO
(ocTaTouHOTO) pecypca ¢ y4eToM (PaKTUUeCKUX JaHHBIX M0 YCIOBUSM SKCIUTyaTaIlHH,

pe3yJibTaTaM KOHTPOJIS U UCCIIEIOBAHNN;



0000aromuii aHaINU3 Pe3yJIbTaTOB 00CIEOBAHHUS C BBIITYCKOM 3aKTFOUCHUS.
0) HccnenoBanue cocrosaus metamia LIbJI Tpy0 BkrouaeT aHamms:
- MAKpOCTPYKTYPBI B CPAaBHEHUH C TPEOOBAHUSAMH TEXHUYECCKUX YCIIOBHI;

- MUKPOCTPYKTYPBl B COIIOCTABJIEHHM CO  IIKAJIOW  JIMKBAIMOHHBIX

MUKpocTpyKTyp MeTauta LIBJI Tpy6 (mpumoxenne Ne 11 k GHII);

- MUKPOITOBPCIKACHHOCTH METaJlJIa C OIIPCACICHUCM 00BbEeMHOU A0JIKM IOp Ha
ydqaCTkax C€ MaKCUMaJIbHBIM HX COCPCAOTOUCHHEM. PGBYJ'IBTEITBI aHaJinu3a
MHUKPOIMOBPCI)KACHHOCTH MCETaJlJla OLOCHHMBAOT B COOTBETCTBUHU CO HIKaJI0H

MukponoBpexaeHHocTH cTtainu 15X1M1® LBJI tpy6 (mpunoxenue Ne 4 k GHII).

B) Pacuer »KBMBaJE€HTHOM TEMIEpaTypbl M SKBUBAJICHTHOW HapabOTKU

MapoIpoBOia CIAETYET BBIMOJIHITh B COOTBETCTBUU ¢ MyHKTOM 178 OHII.

r) PacueTHas oneHka uHIuBHAYyalbHOrO (octaTouHoro) pecypca LBJI tpy6
BBITIOJTHSAETCS TMyTEM OMNpEIeNICHUs TPHUBEIACHHBIX HANPSIKCHUH OT BHYTPEHHETO
JABJICHUS W TIOCIEAYIOIIETO0 YCTAHOBJICHHS] TI0O HUM BEJIMYHHBI pecypca ¢ y4eTOM
U3MCHCHUS XapaKTCPHUCTHK JUIMTEIBHOM IPOYHOCTH METajlla B  IIpolecce
OKCITyaTallud, OINpPEAeNsIeMOro 1O  pe3yjJbTaTaM aHauu3a  (aKTHUYECKOTo
CTPYKTYPHOTO COCTOsSIHUMA MeTayia. Ecim  uccnenoBaHus MeTalyla BKJIHOYAIN
OTIPEJICIICHUE XAPAKTEPUCTHK KAPOMPOYHOCTH (JTUTEILHONH TPOYHOCTH), OIICHKY
OCTaTOYHOI'O pecypca CJeayeT TMPOBOAUTH MO (HaKTHUECKUM >KapOTPOYHBIM
CBOMCTBAM MeTaJla C WCIOJIb30BaHUEM HOPMATHBHOTO KO3 QUIMeHTa 3armaca

IIPOYHOCTH.

1) PacueTHy10 OLIEHKY OCTaTOYHOIr0 pecypca cBapHbIX coenuneHuit 1IbJI Tpy0
BBITMIOJHSIOT MYTEM COIOCTAaBJICHMSI MaKCHMAaJbHBIX SKBUBAJICHTHBIX HAIPSKEHUN
(B3ATBIX W3 TPOEKTHOTO WM HWHOTO ITOBEPOYHOTO pacyera MapornpoBoaa Ha
OPOYHOCTh M CAMOKOMIIEHCALMI0) C TPUHATBIM B pacueTe JOMyCKAeMbIM
HaIlpsKEHUEM CTajld Il pacueTHOM TemmepaTypbl M IPOTHO3HPYEMOIO pecypca.
Koadppuument npoyHocTr cBapHOIO COEIUHEHUS YCTAaHABIMBAETCA 0 PE3yJbTaTam
UCCJIEIOBAaHUN CBapHOTO COEJAMHEHHMsS Ha BbIpe3ke (B TOM YHCIE C YYETOM

UMeroIIerocs 0aHka JaHHBIX), HO MPUHUMAETCs paBHBIM He Oosee 0,7.

Cnenyer uCHONb30BaTh JOMYCKAEMbIE HANPSDKEHUS, YCTAHOBJEHHBIE 10
pe3yapTaTaM IpsIMbIX KapOIPOYHBIX UCIIBITAHUI CBAPHBIX COCINHEHUI Ha BBIPE3KaX.

[Ipu 3TOM clieryeT ucnonb30BaTh HOPMAaTUBHBINA KO3 (PUIIMEHT 3amaca MPOYHOCTH.

CTaHIMOHHBbIE MUTATEIbHbIE prﬁoHPOBOI[bI



186. OcHOBHBIMHU 3JIEMEHTAMU MMUTATEIBHBIX TPYOOIPOBOIOB, OKA3bIBAIOIIIMMHU
BIUSHUE HA BETUYMHY HAa3HAYEHHOTO CPOKA CIY>KOBI, SBISIOTCS: MpPSAMbIE TPYOHI;
THYTBIE, IITAMIIOBAHHBIE (IITAMIIOCBAPHBIC) KOJICHA; IITAMIIOBAHHBIE TPOWHHUKU U
Mepexo/bl; JUTHIe AeTanu (KoJeHa, TPOWHMKH, KOpPIyca apMaTypbl, MEpPEXO[bl);

CBApHLBIC COCAMHCHUS.

187. I[Ipomyierre cpoka 3KCILIyaTallid MUTATEIbHBIX TPYOOIPOBOJOB CBEPX

HA3HAYEHHOTO CPOKA CIY>KOBI BHITIOHSIETCS 1O CIEAYIONIEMY alTOPUTMY:

aHAIM3 PEKUMOB IKCIUTyaTalldd U Pe3yJbTAaTOB KOHTPOJS TPyOOIpoBoJa 3a

BECh MPE/IMICCTBYIOIIHHA MTEPUO]] PAOOTHI;

aHaJIM3 Pe3yJIbTaTOB HEPA3PYIIAIOIIET0 KOHTPOJS U UCCIEAOBAHUI COCTOSHUS
MeTaiia (€Ci TOCJICAHUE TPOBOIMINCH) IO JaHHBIM TEKYIIEro OO0CIeAOBaHUS

(AmarHocTUpoOBaHUsA);

KOHTPOJIbHBIM ~ pacdyeT Ha  IPOYHOCTh C OLIEHKOM  JaJIbHEUIIEeH

paboTOCTIOCOOHOCTH OCHOBHBIX 3JIEMEHTOB TPYOOIIPOBO/IA;

pacucTt HHKHH‘IGCKOﬁ JOJITOBECYHOCTH rn0oB pr6onp0130)1a - pu

HEOOXOIMMOCTH;

o0o0maromMii  aHajau3 Pe3yJbTaTOB OOCIEIOBAaHUS C OIIEHKON OO0IIero
TEXHMYECKOTO COCTOSIHUS TpyOONmpoBOAa ¥  YCTAHOBIEHHE JIOTOJIHHUTEIHHO

HAa3HAYCHHOI'O CPOKa CJ'IY)K6I>I.

188. AHanu3 TEXHUYECKOW U IKCIUTYaTAIIMOHHOM TOKYMEHTAI[MH MPOBOIUTCS
JUIsL  YCTAQHOBJICHHUSI KOHCTPYKTHMBHBIX OCOOEHHOCTEH HCHOJHUTEIBHOU CXEMBI
TpyOONpOBO/IA, YTOUHEHHS] HOMEHKJIATYpbl MU MaTEpHaIOB (@ TaKK€ TEXHOJIOT'HH)
U3TOTOBJIEHUS! OCHOBHBIX 3JIEMEHTOB, BBISIBJICHUS PEXKUMOB pabOoThl TpyOOIpoBoaa U
BOJIHO-XMMHMUYECKOTO0 pEeXUMa CTaHLMHU, a TaKXKe JUIsl OLIEHKH IOBPEXIAEMOCTU

MCTaJlJIa 110 pE3yJIbTaTaM 3KCIINIyaTallUOHHOT'O KOHTPOJIA.

189. Hepaszpymaronuii KOHTpOJIb HUTATENbHBIX TPyOONpPOBOIOB (BKIIOYAS
METO/1bl, 00bEMBI U 30HBI KOHTPOJISI, TOCIIE BRIPAOOTKH Ha3HAUEHHOTO CPOKa CIIyKObI)

npoBoauTcs coraacHo nyHKTy 147 OHII (ta6aumna VIIIL9).

Heo6xonumocTh mpoBeieHus UCCIeA0BaHUN COCTOSIHUS METajlla Ha BhIpe3Kax
OTIPENIEIIACTCS IKCIIEPTHON OpraHu3alMeid U MOXET OBITh BbI3BaHA MOBBIIICHHOM

MOBPCIKAACMOCTBIO MCTAJLJIA.

190. KoHTpobHBINM pacueT Ha MPOYHOCTh C OLIEHKOW Hecylled crocoOHOCTH
3JIEMEHTOB TPYyOOINpPOBOAA BBHITIOJHIIOT B COOTBETCTBUHM C Tonokenusimu HJ[. B

pacyeTe UCIoJIb3yeTCss MUHUMAaJIbHAs TOJIIMHA CTEHKH 10 pe3yapraram Y 3T. Pacuer



Clle[lyeT BECTH Ha MapaMeTphl (TemIieparypa, JaBjeHHE), yKa3aHHbIE B IMAcIoOpTe

TpyOompoBoIa.

Pacuer ruboB TpyOOmpoBOMA CIEAYEeT BBIMONHATH ISl PACTSIHYTOH U
HEHTPaTbHBIX 30H, TUTHIX U IITAMIIOBAHHBIX KOJICH - JIJISl CYKATON U HEUTPaIbHBIX 30H,

a pacyeT ITAMIOCBAPHBIX KOJIEH - ISl 30H, COJAEPKAIINX ITPOJAOJIbHBIN CBAPHOM LIOB.

191. B coydasix, Koraa KOJTUYIECTBO IMMyCKOB TpyOompoBoa rnpesbimaet 300 nan
0 pe3yabTaTaM KOHTPOJISI 0OHAPYKEHBI Te(eKThl MeTala, KBaTu(UIIHPyeMble KaKk
KOPPO3MOHHO-YCTAJTIOCTHBIC TOBPEKACHUSA, HEOOXOIWMO BBIMOJHUTH pacueT Ha
HUKIMYECKYI0  MPOYHOCTh  (MaJOLMKIOBYH  ycTrasniocth). [lo  pemieHuto
CIIEIUATTM3UPOBAHHOMN SKCIIEPTHON OpraHU3aIliy pacueT BBITTOIHAIETCS JTUOO0 TOIBKO
U1 THOOB, TMOO 1711 THOOB M TPOMHUKOB. B KadecTBE OCHOBHOTO BHa HArpy3KH
paccMaTpuBacTCsl BHyTPEHHEE JaBJCHUE B TPYyOOIPOBOJEC; TOIMYCKACTCS BBHITOIHSITH
pacdeTr IUKIWYECKOW MPOYHOCTH TPyOOmpoBOoAa € Yy4YETOM JEWCTBHS BCETO

KOMILJIEKCA Harpykaromux (hakTopoB.

HpI/I pacucTe ruOoB Ha HMUKIIMYCCKYIO MPOYHOCTL aMIUIUTYOY HaHpH)KGHI/Iﬁ

OIIPCACIIATOT IJIA BHYTpeHHeﬁ IMOBCPXHOCTHU ruba B HCﬁTpaﬂbHOﬁ 30HC.

HpI/I O6Hapy)KeHPII/I HOBpe)KIIeHI/Iﬁ B IPYyTUX 30HAX I‘I/I6a, PaCUCT BBIIIOJIHACTCSA
TAKKC JIsI OTUX YYAaCTKOB ITIOBCPXHOCTHU ruda. I[J'IH IOTAMITIOCBAPHBIX KOJICH paCdCT HA
MaJIOMUKJIOBYIO YCTAJIOCTD BBIITOJIHAKOT JISI 30H, COACPIKAIIUX HpOI{OJ’IBHBIﬁ CBapHOﬁ
I0B; IIpU 3TOM IIpU PACIIOJIOKCHHU IIBOB B paCTﬂHYTOﬁ U CKaToOM 30HaX - JUJIA

HapyKHOU MMOBEPXHOCTH, B HEUTPAIbHBIX 30HAX - JUIsl BHYTPEHHEN ITOBEPXHOCTH.

[Ipu pacuere TPOMHMKOBOrO y3ja Ha LUKIMYECKYIO MPOYHOCTh AMIUIUTYAY
HANpSDKEHUM BBIYUCISIIOT JUIsI BHYTPEHHEH ITOBEPXHOCTHM TpPOMHUKA B TOYKE
IepeceueHusl JIMHUM CONpPsDKEHMsI (LITyllepa C KOJJIEKTOPOM) C MPOJOJIbHOU
IUIOCKOCTBIO CUMMETPUHN y3J1a (IpOXOJAIled 4yepe3 LEHTPalbHbIE OCHU ILITYyIepa U
KoJuleKTopa). Bennunny koa¢duiinenTa KOHIEHTpaK HaPSKEHUH 7151 yKa3aHHOU
pacyeTHOM TOYKM TPOMHMKA JOMYCKAaeTCsl ONpelessiTh C HUCIHOJb30BAHUEM
coorBeTcTByromnx HJI wnm crnpaBounoil nureparypsl. IIpu 3TOM ero 3HaueHwue

JIOJKHO OBITH HE MEHbIIIE 3,2.

Pacuer Ha MUKIIMYCCKYIO IIPOYHOCTD CIICAYCT BBIIIOJHATL C YYCTOM BJIMSHUS HA

MaJIOLMKIIOBYIO YCTAJIOCTh KOPPO3UOHHOTO (paKkTopa.

BoiOop KOHKpPETHOW METOJIMKH pacyeTa Ha MAaJOUUKIOBYIO YCTalOCTh

OCYILECTBIISIET SKCIIEPTHAsA Opranu3anus, BeinoaHsromas JlIb.



192. llpoanenue CpoKa CITy OBl MUATATEIBHOTO TpyOOompoBoaa
OCYIIECTBIISIETCSI Ha OCHOBAHWUU YJIOBIETBOPUTENBHBIX DPE3yJbTaTOB KOHTPOJS U

pacde€ToOB Ha ITPOYHOCTD.

HpI/I HCBBIIIOJTHCHHUHN YCJ'IOBI/Iﬁ I.[I/IKJII’I‘-IGCKOﬁ MNPOYHOCTH I OTACIBbHBIX I'PYIIIL
OJIEMCHTOB CPOK MPOJJICHUSA SKCIINTyaTallun TPY6OHpOBOI[a JOJIZKCH OBITh COKpalicH
WINn OOJIKCH OBITh npeayCMOTpCH HpOMC)KYTOqHLIﬁ KOHTPOJb 3THUX 3JICMCHTOB B
TCUCHHUC TIIPOAJICHHOIO CpOKa OKCIIIyaTallun (I[O HUCTCUCHUA JOIIOJHUTECIBHO

Ha3HAYEHHOT'O CPOKa CIYKOBbI).

OtpaboTaBmnii Ha3HAYEHHBIM (WM JOMOJHUTEIBHO HA3HAYEHHBIN) CpPOK
CITy 0Bl TPYOONPOBOJI MOKET OBITH JOMYIIEH B JMaJbHEHIIYIO IKCILTyaTaIlio Mpu
pacUeTHBIX WM YCTAHOBJIEHHBIX MapaMeTpax Ha cpok He Oosee 50 ThICAY 4acoB, HO

He OoJiee 4eM Ha 8 JIeT C JaThl IPOBEICHUS TEXHUUECKOTo AuarHoctTupoBanus u J11b.

[Tpunoxenue Ne 1
K (peiepasbHBIM HOPMaM U MTpaBUJIaM
B 00J1aCTH IPOMBIIIJIEHHOM
6e3onacHoctu "lIpaBuna
OCYLIECTBJIEHHSI SKCILTyaTal[MOHHOIO
KOHTPOJISI METaJlJIa U POAJICHUS
CpOKa CIy’KObl OCHOBHBIX 3JIEMEHTOB
KOTJIOB U TPYOOIIPOBO/IOB TEIIOBBIX
AIEKTPOCTAHIUN", YTBEPKICHHBIM
npukazom DepepanbHON CITYKObI IO
HKOJIOTMUECKOMY, TEXHOJIOTMUYECKOMY

¥ aTOMHOMY HaJ30py
ot 15 nekaOps 2020 r. Ne 535

IIkana rpapurusanuu (mpu S00-kpaTHOM yBeTHMYCHUH

MHKPOCKOIIA)

Cranust CTpyKTYpPHBIX H3MEHEHHIM Xapakrep rpapuTuzalum bamn
rpadguTu

3aluu




OtnenbHBIC TI00YIIN WIIH
OTJICTbHBIC CKOTUICHUS
rI100yJel CTPYKTYPHO
cBOOOHOTO TpaduTa.

OO6bemHast 10151 BBIICTICHUIM

rpadura coctaBuseT 10 5%

MHOXECTBCHHBIE BBIJICIICHUS
CTPYKTYPHO CBOOOTHOTO
rpadura. O0beMHasT 10

BBIJICTICHUI TpaduTa

cocrasiser 10 10%

He YA3TCA OTOSPRMT Co3anH PHCYHOK. BOSHOXHO, STOT (i3 Gt NEPEMEULEN, TDEMENOS3M WIW YaNeH. YOEIATECS, STO CCBK YKa3MIS3ET Ha paBATb i 1 seproe

[lernoyku KpymHBIX
BbIJICTICHUH TpaduTa.
O0beMHas 10151 BbIICIICHUIM

rpadura cocranisier 10 20%

Boeienenue rpadura B BUE
cerperaiui, a Takxe 1o

IpaHuIlaM 3epeH




[Tpunoxxenne Ne 2
K (heepasibHBIM HOpMaM U TIpaBUIIaM
B 00J1aCTH MPOMBIIIIICHHOM
6e3onmacuoctu "[IpaBuna
OCYIIECTBJICHHSI SKCIUTyaTaI[AOHHOTO
KOHTPOJISI METaJlJIa ¥ IPOIJICHUS

CpOKa CITY>KObI OCHOBHBIX AJICMEHTOB
KOTJIOB U TPYOOTIPOBO/IOB TEILIOBBIX

ANEKTPOCTAaHIMI", yTBEPKICHHBIM
npukazoM DeepaabHON cITyKObI IO
HKOJIOTHYECKOMY, TEXHOJIOTHUYECKOMY

¥ aTOMHOMY HaJ30py
ot 15 nexabps 2020 r. No 535

IIxkana cheponanzanuu nNepjauTa B yrjepoaucTbiX U

HHU3KO0JIerMpoBaHHbIX cTadAX (mpu 1000-kpaTHOM yBeJIUYCHUU

MHKPOCKOIIA)
Cragus cTpyKTypHBIX H3MEHEHUM OcobeHHocTn bamn
MUKPOCTPYKTYPbI U3MEHEHUN
MHUKPOCTPYK
TypbI
S o ®eppurt u nepiut. [epaut 1

HUMECT IIJIaCTUHYATOC

CTpPOCHHC




nnnnnnnnnn

Heb6onbimas crenens
cheponauzanuu. [lemenTHt
umeeT hopmy
IPEUMYIIECTBCHHO
chepouoB U MpH
HEOOBIINX YBEIHUCHUAX

BBITJTIAIUT TOUCYHBIM

Bonwmmas, yuem s Oamna 2,
nuddepeHITIPOBAaHHOCTD
TIepPJINTA ¥ HATMYNC
HEOO0IBIIOI0 KOJIMYECTBA
000CO0JICHHBIX
CTPYKTYPHO-CBOOOTHBIX
chepou1oB IIEMEHTHUTA,
PacCIOJIOKEHHBIX TI0

rpaHuiiam 3epeH peppura

nnnnnnnnn

3HaunTEeIbHAs CTENEHD
chepounuzanuu. ['paHuIIb!
3epeH NePJIUTa Pa3MBbITHI,
nMeeTcsl 0OIbIIIoE
KOJIMYECTBO KPYITHBIX
000CcOOUBIINXCST
CTPYKTYPHO-CBOOOTHBIX

chepou10B LIEMEHTHTA,

PpacCIIOJIOKCHHBIX 110

rpaHuLaM 3epeH (deppura

nnnnnnnnnn

3HauyuTENbHAs CTENIEHb
chepouu3alny.
OrtcyTcTBHE rpaHuULl 3e6peH
MepJINTa, YBEIUUCHUE
pa3mepoB chepouioB
LIEMEHTUTA,

PAacCIIOJIOKCHHBIX Ha

nepudepun 3epeH




[Tonnas cheponauzamusi. 6
TunraHoe yKpynHEeHHUE
HIEMEHTUTHBIX CHEPOUIOB,
PacIoOIOKEHHBIX 110
rpaHuIlaM 3epeH peppura
[Ipu crenenun
cheponauzanyu NepanTa B
MeTajie Tpyo u3
YTIAEPOTUCTHIX U
HU3KOJIETUPOBAHHBIX
cTajiel Ha ypoBHE 6-TO
Oasna mo mKane
HACTOSIIIIETO MPUITIOKEHUS K
@HII,

a TaKXe TMPU COACPKAHUU
curma-(asbl B METasIE
TpyO u3 cramu 12X18HI2T
1ocJie JJINTEIbHOM
sKkcIuTyarauuu o6onee 4,5%
ClIelyeT NPOBEACHUE
HPSIMBIX UCIIBITAHUN
MeTajjia Ha IJIUTENbHYIO

IMPOYHOCTbD.

[Tpunoxenne Ne 3
K (hemepasibHBIM HOpMaM U IIpaBUIIaM
B 00J1aCTH MPOMBIIITIEHHOM
oe3onacHoctu "lIpaBuna
OCYUIECTBJICHHSI SKCILTyaTal[MIOHHOTO
KOHTPOJISI METaJlJIa U MPOAJICHUS
CpOKa cITy>KObl OCHOBHBIX AJIEMEHTOB
KOTJIOB U TPYOOIIPOBO/IOB TEILIOBBIX
AIEKTPOCTAaHUMI", yTBEPKAECHHBIM
npukazoM PeepaabHOM CIyKObI 110

9KOJIOTHUYCCKOMY, TCXHOJIOTHIYCCKOMY



¥ aTOMHOMY Haa30py
ot 15 nexabps 2020 r. Ne 535

IIkajia MUKPONIOBPEKICHHOCTH CTAJIell NEePJIMTHOI0 Kjacca

(mpu 500-kpaTHOM yBeJIMYEeHHUU MUKPOCKOIIA)

Oco0EeHHOCTH MUKPOCTPYKTYPHI Xapaxkrep [T;moT bamnn
MHUKPOTIOB HOCTb | MUKPOIIOBPEX
pexeH nop JNEHHOCTH

HOCTH
[Topsr - 1
OTCYTCTBYIOT
mmmm—— commmmmm™ L Epupauuneie | mo 300 2
TOpBI nop/mMm?




o MuoxecT 10 700
BEHHBIE TIOPHI | TIOP/MM?
| Uenouku mop | go 1000
nop/mMm?
e — Mroseor | 10 2000
BEHHBIE nop/Mm?
LIETNIOYKH HOP
(paccTosinue
MEXKITY
LIETIOYKAMU
nopsiaka 1 - 2
3epeH)
o “7|l Muxporpe | mo 3000
ITUHBI nop/mMm?




nnnnnnnnnn

Makpotpe

IIIUHEI

Ooitee
3000

nop/mMm?

[Tpunoxxenne Ne 4

K (peiepaibHBIM HOPMaM U MpaBUIIaM

B 00JIaCTH MPOMBIIIIEHHOM

oe3onacHoctu "lIpaBuna

OCYIHICCTBJICHUA SKCIUIYAaTAalIUOHHOT'O

KOHTPOJIA MCTaJlJIa U ITPOAJICHUA

CpOKa ci1y>K0bl OCHOBHBIX JIEMEHTOB
KOTJIOB U TPYOOIIPOBO/IOB TEIIOBBIX
AIEKTPOCTAHUUN", YTBEPKICHHBIM
npukazom DenepanbHON CITyKObI 1O
HKOJIOTHYECKOMY, TEXHOJIOTMUYECKOMY

¥ aTOMHOMY HaJ30py
ot 15 mexabps 2020 r. Ne 535

IIIkajna MUKPONOBPEKICHHOCTH METAJLJIA EHTPOOEKHOJIUTHIX TPYO
u3 craau 15X1M1® (npu 500-kpaTHOM yBeJHMYEHHUH MUKPOCKOIIA)

MuxkpocTpyKTypa XapakTep NOBPEKICHHOCTH
OcHoBHas JInkBanmoHHas B 30Hax ¢ B
OCHOBHOM CTPYKTYpOH JIMKBAIIMOH

HBIX 30Hax

JI(




ITopsl OTCYTCTBYIOT

ITossBnenune CANHUYHBIX U30JIMPOBAHHBIX IIOP

pazmepom L 1 MKkM

[Topsl, opueHTHPO
BAaHHBIE 10 TPAaHULIAM
&
3€peH, pa3MepoOM

1 MKM

MHO)€eCTBO U30JMPOBaH
HBIX IIOP
paszmepom 1 - 2 MKM B
JIMKBAIT1OH

HBIX MPOCIOMKaX

[lenmouku u3 nop
pazMepom
1 MKM o rpaHuIiam
3epeH. OTaenbHbIE TOPBI
pazMepom

0 2 MKM

[lenouku u3 nop
pasmepom 1 - 2 MKM B
JUKBALIMOH
HBIX TTPOCJIOMKAaX.
OtnenbHbIE TOPHI
pazMepoM

0 3 MKM

Llenouku U3 CIUBLINXCS
nop
pazmepoM L 1 MKkM Ha
OTJICIbHBIX 3€PHAX.
OTtnenbHBIE TOPHI

pa3MepoM 10 2 MKM

Ilemoyku U3 CIMBIINXCS
Op pa3MepoM JI0 3 MKM B
JINKBALIMOHHBIX
npocioiikax. OTaenbHbIC

MOPBI Pa3MEPOM JI0 5 MKM

[x] He yraercncroepanr.
nep

[lenoyku U3 CAMBILUXCS
nop pasmepom 1 - 2 MkM
Ha CHCTEME 3€pEH.
OtnenbHBIE TOPHI

pa3MepoM 10 3 MKM

[lenouku U3 cauBIIMXCS
IIOp pa3MepPOM 10 5 MKM B
JIMKBALIMOHHBIX
npocioikax. OTaenbHbIe
IIOpPBI pa3MepoM > 5

MKM




MukpoTpelrHsI B MukpoTpeluHbl
Ipeaenax HECKOIbKUAX B JINKBALlMOHHBIX

3epeH IIPOCIIONKAX

[Tpunoxxenne Ne 5
K (efepanibHBIM HOPMaM U IIpaBUIIaM
B 00JIaCTH TIPOMBINITICHHOM
oe3omacHoctu "IlpaBuia
OCYLIECTBJICHHSI SKCILTyaTal[MIOHHOIO
KOHTPOJISl METaJlJIa ¥ POJICHUS
CpOKa ci1y>K0bl OCHOBHBIX JIEMEHTOB
KOTJIOB M TPYOOIIPOBOOB TEILIOBBIX
IEKTPOCTAaHIUI", yTBEPKAECHHBIM
npukazoM PenepanbHON C1yKObI 110
HKOJIOTMYECKOMY, TEXHOJIOTMYECKOMY
¥ aTOMHOMY HaJ30py
ot 15 nexabps 2020 r. Ne 535

IIkana MmukponoBpexkaeHHOCTH MeTa/1a 3TB cBapHBIX
coeluHeHU maponposBoaoB u3 craan 12X1M®. Meraua mBa
09X1M® (mpu 500-kpaTHOM yBeJIMYEHUH MUKPOCKOIIA)

bamnn Craaus MUKpPOIIOBPEKIEHHOCTH Oco0Oennoctu
MHUKPO MHUKPOTIOBPEKICHHOCTH
MOBPEXK
JICHHOC
™




MuUKpONIOBPEKIEHHOCTD HE
BBIABJISICTCS] ONTUYECKUMHA

METOoIaMU MeTajuiorpaduu

EZ{I/IHI/I‘-IHBIG IMOPLI

MMOJIBy4CCTHU pa3MCpoOM 10 2

[x] e yasercn

MKM. [InoTHOCTE TIOP

100 mop/mm?

M — T —
MOJI3yYECTH pa3MEPOM
J10 2 - 3 MKM 10 IrpaHuliaM
3epeH. [InoTtHOCTE MOP
ot 250 10 1000 mop/mm?
e —

v

[lermouku op U CauBIIMECS
MOPbI U/UITA MUKPOTPEITUHBI
ninaou 1o 10 - 20 MKkM 110

rpaHuLaM 3epeH




V [x] e yasercn crospasue comsamnu prcyo Besmonso, 1ot aiin 6un nepeneuien, nepennenosar i yaane. Yoenrrec, " i oo MI/IKpo_ " MaKpOTpeH_II/IHBI B
COYCTaHWM C LCTIOYKaMHU IIOp

" CIIMBIIUMHUCS ITOpaMHU

[Tpunoxxenne Ne 6
K (peiepaibHBIM HOPMaM U MTpaBUIIaM
B 00JIaCTH MPOMBIIIEHHOM
6e3onacHoctu "lIpaBuna
OCYLIECTBJICHHSI SKCILTyaTal[MOHHOIO
KOHTPOJISI METaJlJIa ¥ POAJICHUS
CpOKa ci1y>K0bl OCHOBHBIX JIEMEHTOB
KOTJIOB U TPYOOIIPOBO/IOB TEIIOBBIX
AIEKTPOCTAHUUN", YTBEPKICHHBIM
npukazom DenepanbHON CITyKObI 110
HKOJIOTMYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaJ30py
ot 15 mexabps 2020 r. Ne 535

IIIkana MukponoBpekIeHHOCTH MeTasia 3TB cBapHbIX
coeqrMHeHM maponposoaoB u3 craju 15X1M1®. Merana mBa
09X1MD

(mpu 500-kpaTHOM yBeJIMYEHHUH MUKPOCKOIIA)

bann Craaust MUKpOTIOBPEXICHHOCTH OcobeHHocTH
MUKPOIIO MUKPOTIOBPEXKACHHOCTH
BPEXKJICH

HOCTHU




MuKpONIOBPEKIEHHOCTD HE
BBIABIISICTCS] ONTUYECKUMHU

MeTOoIaMU MeTasuiorpaduu

EnvHu4YHbIE MOPHI TON3Y4YECTH
pasmepoMm 1 - 2 MKM 1O

rpaHUIaM 3€pEeH

nnnnnnnnnnnn

Ennnuunbie nopsl pazmMepom

2 - 3 MKM I10 TpaHHUIlaM 3epeH




[lemo4yky W/viii CITUBIIAECS
MopsI pazMepoM 1 - 3 MkMm
W/AITA MAKPOTPEITUHBI 110

TpaHHUIlaM 3epeH

Mukpo- 1 MakpOTpELIVHBI B
COYETAaHMH C LUEMOYKAMU IOp U

CIIMBHIMMMUCA ITIOPaMH

[Tpunoxenue Ne 7
K (heepaibHBIM HOpMaM U IIpaBUIIaM
B 00J1aCTH IPOMBIIITIEHHOM
oe3onacHoctu "lIpaBuna
OCYILECTBIICHUS DKCILTyaTallOHHOIO
KOHTPOJISI METAJJIA U ITPOIJICHHUS

CpOKa cITy>K0bl OCHOBHBIX 2JIEMEHTOB
KOTJIOB U TPYOOIIPOBO/IOB TEILIOBBIX

AIIEKTPOCTAaHUMI", yTBEPKIAECHHBIM
npukazoM PenepaabHOM Iy ObI 110
HKOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaJ30py
ot 15 nekabps 2020 r. Ne 535



IIkaja MUKPONOBPEKICHHOCTH MeTaJJIa TPYO U3 cTajled MapoK
P91 (X10CrMoVNDb9-1) u IN82 (10XIMDb)

Cranust pa3BUTHSI MUKPOIIOBPEKAECHHOCTH OcoOenHoctH bann
(yBenmuuenue 1000 kpar) MHKpPOTIOB MHKPOTIOB
pexneH pexaeH
HOCTH HOCTH
[x] He yaserca orospasuTs cassanwui pucyrox. Boamoko, 31T ®aiin Buin Nepemewen, NEPEUMEHOBAH WK yaanew. Ve /Benntecs, MHKPOHOB 1
PEXACHHOCTh HE
BBISIBJISIETCS
e e e ———— — T 5
HOpBI

MOJI3yYECTH J10
10 wt. B mone
OKYyJIsIpa

MHUKPOCKOIIa




Ennanunbie
nopsl cBbie 10
IIT. B IIOJIE
OKyJIsIpa
MHUKPOCKOTIa

5] He yaaercs orospaznms cossaws pucyvox. Boamoxo, ror (hain G nepemeuie, nepeneHORRN K YABNGH. YSSETEC, TO CEMIKA YKASHBRST HA TpASHIHIA ain n seproe pameuce,
CkormieHus mop
W/WIA LETTOYKHA
mnop
[] He yasercs arospasurs cosoannst pucyv. Boamaso, ror (hain G nepemeuie, nepeNeHORRN KA YIaNGH. YSRTEC, TO CEMIKA YKASHBRST HA TpASHIHIA ain n seproe pasmeueie,

Ileroukwu mop,
MHUKPOTpE

IIIAHBI




[Tpunoxxenne Ne 8
K (hefiepatbHBIM HOPMaM U TIPaBHIIAM
B 00J1aCTH MPOMBIIIIICHHOM
6e3onmacuoctu "[IpaBuna
OCYIIECTBJICHHSI SKCIUTyaTaI[AOHHOTO
KOHTPOJISI METaJlJIa ¥ IPOIJICHUS

CpOKa CITY>KObI OCHOBHBIX AJICMEHTOB
KOTJIOB M TPYOOIIPOBOIOB TETUIOBBIX

AIEKTPOCTAaHIMMI", yTBEPKICHHBIM
npukazoM DeepaabHOM CITyKOBI 11O
HKOJIOTHYECKOMY, TEXHOJIOTHUYECKOMY

¥ aTOMHOMY Ha30py
ot 15 nexabps 2020 r. No 535

IIxajsa MUKPONOBPEKIEHHOCTH METAJLJIA 30H CBAPHbIX COeIMHEHU H
u3 crajeii mapok P91 (X10CrMoVNb9-1) u IN82 (10XIMDB) ¢

HCIMOJIB30BAHUEM XPOMHUCTHIX CBAPOYHBIX MATCPHUATIOB

(CrMo091/10X9M 1 D)
Craaust pa3BUTHS MUKPOIIOBPEKIEHHOCTH OcobenHoctu bann
(yBenuuenue 1000 kpar) MHUKPOTIOBPEXK | MUKPOIIOB
JEHHOCTH pEeXIEH
HOCTH
o o Mukponos I

PEKACHHOCTH HE

BBIABIIACTCSA




. nepesmeoBan W yaanen, Yoeaurecs,

Ennanunbie
MOPBI
MOJI3Y4YECTH
pazmepom 10 3
MKM (710 10 mT. B
IOJIE OKYJIsIpa

MHUKPOCKOIIA)

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

Ennanunbie
IIOPBI CBBIIIE 3
MKM (cBbite 10

1IT. B TI0JIE

OKYJIsIpa

MHUKPOCKOTIA)

CxoruieHus mop
WA/WJIIH [ETTOYKH

nop




Lenouku mop, \Y
MUKPOTpE

IIIUHEI

[Tpunoxxenne Ne 9
K (peiepaibHBIM HOPMaM U MTpaBUIIaM
B 00JIaCTH MPOMBIIIIEHHOM
6e3onacHoctu "lIpaBuna
OCYLIECTBJIEHUSI SKCILTyaTal[MOHHOIO
KOHTPOJISI METaJlJIa ¥ POAJICHUS
CpOKa ci1y>K0bl OCHOBHBIX JIEMEHTOB
KOTJIOB U TPYOOIIPOBO/IOB TEIIOBBIX
AIEKTPOCTAHIUN", YTBEPKICHHBIM
npukazom DepepanbHON CITyKObI IO
HKOJIOTMYECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HaJ30py
oT 15 ngexadps 2020 r. Ne 535

IIIkaja MUKPONOBPEKICHHOCTH METAJLJIa 30H PA3HOPOJAHBIX
CBApPHBIX COCAUHEHUH U3 XPOMHCTHIX cTajge mapok P91
(X10CrMoVND9-1) niu IU82 (10XIMDB) ¢ nepanTHbIMHU
crajgamMu Mapok 15SX1IM1® wian 12X1M® npu ucnoJib30BaHUH
XPOMHCTBIX cBapo4YHbIX MaTepuasoB (CrMo91/10XIM1D)

CTa)II/IH Pa3sBUTUA MUKPOIIOBPCIKACHHOCTU

(yBemnuenue 500 kpar)




VYuactok cruiaBinenuss MIIT

Yyacrok 3TB (15X1M1® unun Ocobennoc
(CrM091/10X9M1®) u 3TB (15XIM1D 12X1M®), daxyabTaTuBHO MUKPOIIOBPEA
umu 12X1MO) HOCTH
T e E——- T e — = | Muxporospes
HOCTB HE
BBISIBIISIETC

[x] e yasercs arcspoas cossom

32001 PACYHOX. BOIMOKHO, TOT (Gl Gul NEPEMELEN, TEPeUHENOSaH Wik YAaNeH. YGEIHTECS, 4TO Cen
bain  sepuoe pameeie

=] He yaaetcn crompasmcomsanu pcymox. Bcsmoxvo, T oin 6 e, Tepesenaea K yaanen. YEemnTec, <10 Cunka yasuser va
ot n s paswesene

Ennnuuneie 1
CBLIIIE 3 MK

CKOIIJICHUA I

1 pAcyHOK. Boamox 0, 3o i San nepenelieH,

nnnnnnnnnn

it HCYHOX. BOMOKO, STOT i G nepeneuer,

[r—

[enouku mop 1

MUKPOTPCIIY

[Tpunoxxenue Ne 10

K (herepasibHBIM HOpMaM U TIpaBUIIaM

B 00JIaCTH MPOMBIIIICHHOM

6e3onacHoctu "lIpaBuna

OCYIICCTBIICHUA OKCILTYaTallTHOHHOI'O

KOHTPOJI MCTaJlJIa U ITPOJJICHUS

CpOKa CJIy>KObI OCHOBHBIX JJIEMEHTOB



KOTJIOB U TPYOOTPOBO/IOB TEILIOBBIX
ANEKTPOCTAaHUUI", yTBEPKIAECHHBIM
npukazoM DenepaabHON cIyKO0bI IO
JKOJIOTHYECKOMY, TEXHOJIOTUYECKOMY
Y aTOMHOMY HaJ30py
ot 15 nexabps 2020 r. Ne 535

IIkaja MUKPONOBPEKIEHHOCTH MeTAJLJIa 30H PA3HOPOAHBIX
CBApHBIX COeUHEHUI U3 XPOMUCTHIX cTajel mapok P91
(X10CrMoVND9-1) niu IU82 (10X9IMDB) ¢ nepauTHLIMHU
crajgaaMu Mapok 15X1IM1® win 12X1M® npu ucnoab30BAHNH

NMEPJIAUTHBIX CBAPOYHbBIX

matepuasoB (09X1MdD)
Cramust pa3BUTHI MUKPOIIOBPEKICHHOCTH OcobeHHoCT!
(yBenuuenue 500 kpar) MHKPOITOBPEX;
HOCTH
VYyactok crutasienns MU (09X 1M®) u VYyactok 3TB (15X1M1® wim
3TB (P91 unu 10X9MOB) 12X1MD)
MuxkponoBpex

HOCTB HEC BBbISBIIS

Enuanunsle 11c
CBBIIIE 3 MK)

CKOIIJICHUA II(




[enouku nop u

MHUKPOTpPELIU}

[Tpunoxenne Ne 11

K (heepaIbHBIM HOpMaM U TIpaBUIIaM

B 00JIaCTH MPOMBIIIEHHOM

oe3onacHoctu "lIpaBuna

OCYIHICCTBIICHUA SKCIUIYAaTAalTUOHHOTO

KOHTPOJIA MCTaJlJIa U ITPOAJICHUA

CpOKa C.TIY)K6I)I OCHOBHBIX 3JICMCHTOB

KOTJIOB U TPY6OHpOBOI[OB TCIIJIOBBIX

AIEKTPOCTAHIUN", YTBEPKICHHBIM

npukazom DenepanbHON CITyKObI 1O

9KOJOTUYCCKOMY, TCXHOJIOTHYCCKOMY

¥ aTOMHOMY HaJ30py

ot 15 mexabps 2020 r. Ne 535

IIkaja JUKBAIHOHHBIX MUKPOCTPYKTYP MeTaJljia

HEeHTPOoOe:KHOJMTHIX TPYO U3 ctaiau 1SX1M1® (mpu 100 u 500-

KPaTHOM

yBeJIH4eHUH MUKPOCKOIIA)

CrpyKTypHOE COCTOSTHUE

Mopdonoruueckue

x 100 x 500

0COOEHHOCTH CTPOCHMS U
MHKPOTIOBPEXICHHOCTH

JIMKBAIIMOHHBIX 30H

ITokazarens
Oama
MHUKpPOJIUKBA
IUOHHOH
HEOJIHOPOJ

HOCTH




®Deppurto-6eMHUTHAST OCHOBHAS
CTPYKTypa 0€3 JTMKBAIIMOHHBIX

POCIIOCK

Cnabo BeIpaxKCHHbBIE
JIMKBAITMUOHHBIC HpOCHOI}'IKH,
3aHUMAIOIINEe HE3HAYNTEIHHYIO
YacCTb I'paHul ACHAPHUIHBIX
3epeH, 0e3 1eeKToB ThMa

HECIJIOLIHOCTEN

YeTKo BBIpaKEHHBIE
JIMKBAlMOHHBIE ITPOCIIONKH,
3aHUMAIOINE OKOJIO ITOJIOBUHBI
I'paHUL] JEHIPUTHBIX 3€peH, 0e3

nedeKTOB THIa HECTUIONTHOCTEH

YeTko BbIpaKCHHbIC
JIMKBALIMOHHbBIE TIPOCIIONKH,
3aHUMaroIIKe 00JIee MOJIOBUHBI
IpaHull ICHIPUTHBIX 3€PEH, C
nedeKTaMu TUIA MUKPOTPEIUH
TEXHOJIOTHYECKOT0

IMPOUCXOKACHU S

IV (a)

YeTko BbIpaXKEHHBIE
JMKBAIIMOHHbIE POCIONKH,
3aHUMaroIue 00Jee MOJIOBHHBI
I'paHUIl JCHIPUTHBIX 3€pPEH, C
nedexkTaMu THIa MUKPOTPEIIUH
TEXHOJIOTHYECKOT O

IMPOUCXOKIACHU

IV (6)




YeTKo BBIpaKEHHBIE
JIMKBALIMOHHbIE TIPOCIIONKH,
3aHHUMaloIMe 6osee MOJIOBUHBI
IPaHHULL JEHIPUTHBIX 3€PEH, C
JIOKAJI3alHEN Pa3BETBICHHOM
CUCTEMBI MUKPOTPEILINH
TEXHOJIOTMYECKOT 0

IMPOUCXOKIACHU A




