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1 Beenenue

1.1 Hacrosinas crenudukaiys MaTepyanos (gaee -

crienudUKalus) onpeaenseT TpeOOBaHUS K U3rOTORJIE-
HUIO ¥ KOHTPOITIO KOBAHBIX 3aI'OTOBOK U3 HU3KOJIETHPO-
BaHHOU ctaym SA-182M F22V (2V4Cr-1Mo- %4 V), npu-
MEHSEeMOI I [MPOM3BOJICTBA 3arOTOBOK PEaKTOpPOB
3100-P-101, 3100-P-102, 3100-P-103 ans

OAO «HoroluaxTHHCKHH 3aB0O HEPTETPOIYKTOBY, U3~
TOTABJIMBAEMBIX B COOTBETCTBUMU C TPEOOBAHUSIMHU
ASME Code Sec. VIII, Div.2, npoekTHo# crieiduka-
1mu miersuapa « JOP LLCy» 3-17-9.

1.2 B mokyMeHTauuio Ha 3aKa3 Marepuasia u3 cTaliu

SA-182M F22V cornacHo TpeboBaHusM
Spec. SA-182M 11. 4 u Spec. SA-961M 11. 4 Heobxo-
JUMO BKJIFOUHTh CISAYIONLYIO HH(POPMALHIO:

- TepMooOpaboTka 3arotosok SA-182M F22V - B co-

oTBeTcTBHHM ¢ .7.2.1 SA-182M;

- cxeMBbI 0TOOpa Mpos TOJDKHBI OBITH COTJIACOBAHEI C

3akazuukoMm (Spec. SA-182M n. 9);

- YEPTEKU MOKOBOK NOJIKHBI OEITE COTVIACOBAHEL C

3akazurkoM (Spec. SA-182M m. 4.1.2);

- IITPUXOBO® KOJAMPOBAHUE HE IPUMEHSTH

(Spec. SA-182M n. 19.2).

CrielanpHbie H JONOJTHUTEIBHBIE ’I’pe6OBaHI/I}I, a

TaKoKe TpeOOBAaHUS AJI BXOAHOTO KOHTPOJS 3ar0TOBOK,
B CITy4ae 3aKyNKH MX Y BHEIIHUX MOCTABIIUKOB IIPUBE-
neHsl B Tabnure D.1 npunoxenus D.

1 Introduction

1.1 This Material Specification (hereinafter referred
to as Specification) covers manufacturing and inspec-
tion requirements for forged blanks made of low-alloy
steel grade SA-182M F22V (2%Cr-1Mo- 14V), used
for production of Reactors 3100-P-101, 3100-P-102,
3100-P-103 for Open JSC «Novoshakhtinskiy Zavod
Nefteproduktov» (JSC «NZPNy), fabricated according
to requirements of ASME Code Sec. VIII, Div. 2, the
Licensor’ Standard Specification «UOP LLC» 3-17-9.

1.2 Documentation for ordering material of steel
grade SA-182M F22V as per requirements of Spec.
SA-182M it.4 and Spec. SA-961M it.4 shall contain
the following information:

- heat treatment of blanks SA-182M F22V in ac-
cordance with it.7.2.1 SA-182M;

- sample taking maps shall be agreed upon with the
Customer (Spec. SA-182M it.9);

- forging drawings shall be agreed upon with the
Customer (Spec. SA-182M it.4.1.2);

- bar coding shall not be applied (Spec. SA-182M
it. 19.2).

Special and supplementary requirements, as well as
incoming inspection requirements for blanks pur-
chased from outside Suppliers are given in Table D. 1,
Appendix D.

2 IlpuMeBnMbBIe CTAHAAPTHI

. 2.1 ASME Code Sec. 11, Part A, 2017 Edition.

2.2 ASME Code Sec. VIII, Div. 2, 2017 Edition.

2.3 API RP 934-A (pen. 05.2008 ¢ nononsenunem 1

ot 02.2010 r. u nononuerueM 2 ot 03.2012 1.).

2 Applicable standards
2.1 ASME Code Sec. 11, Part A, 2017 Edition.
2.2 ASME Code Sec. VIII, Div. 2, 2017 Edition.

2.3 API RP 934-A (Rev. 05.2008 with amendment 1
dated 02.2010 and amendment 2 dated 03.2012).

3 MartepuaJ 3aroToBOK
3.1 Marepuan - crans SA-182M F22V.

3.2 Cranp JOJDKHA COOTBETCTBOBATE TPEOOBAHUSIM

ASME Code Sec. I, Part A Spec. SA-182M ¢ monon-
HUTeJIbHBIM TpeboBaHueM S1, S6 1 JOTIOTHUTETBHBIM
TpeOOBaHMAM CriCLM(HUKALHH.

3 Blanks material
3.1 Material shall be SA-182M F22V steel.

3.2 The steel shall meet requirements of ASME
Code Sec. II, Part A Spec. SA-182M with Supplemen-
tary Requirement S1, S6 and the Specification supple-
mentary requirements.

4 TexHOJIOrHA JIABKH

4.1 Crans 10JDKHA MTOABEPraThes BaKyyMHOH ierasa-

uu («UOP LLC» 3-17-9, n.4.1 f).

4.2 Crajip JOJDKHA H3rOTABJIMBATHCA B AYTOBOI cTa-

JeTUIaBWIBHON 1teuy, TU00 B KHCIOPOOHOM KOHBEPTEPE
IO Mmpoliecca BaKyyMHO# JierasaryH.

4 Steelmaking practice

4.1 The steel shall be vacuum degassed
(«UOP LLC» 3-17-9, it. 4.1 f).

4.2 Steel shall be made by electric arc furnace
(EAF) or by basic oxygen deoxidation (BOF) prior to
vacuum degassing.
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5 TepmoobpaboTka

5.1 3arotoBk# JOMKHBI OBITH B COCTOSTHHU MOCIIE OC-
HOBHOM TEPMO0OPabOTKH: 3aKarnku u oTmycka (Q+T) B co-
oTBeTCTBHM ¢ Spec. SA-182M n.7.1, 7.2.

5.2 PeskHMBI OCHOBHOM TepMO0oOpaboTKH onpeaessieT
H3roToBHTENb 3arOTOBOK M COINIACOBBIBAET HX ¢ 3aKa3-
YHKOM.

5 Heat treatment

5.1 The blanks shall be in the condition after qual-
ity heat treatment that is as-quenched and tempered
(Q+T) according to Spec. SA-182M its.7.1, 7.2.

5.2 Quality heat treatment conditions shall be
specified by the blank Manufacturer and agreed
upon with the Customer.

6 XumMuueckui cocras

6.1 XuMHU4YeCKHI COCTaB CTAJTH NJIABOUHBIN U Ha HU3je-
JIMK JOJKEH COOTBETCTBOBATH Spec. SA-182M,
Spec. SA-961M ¢ orpaHuveHHEM:

- J-paktopa;

- conepkanus P, S, Cu, Ni, P+Sn, Mn+Si.

6.2 XMMHYECKHH COCTaB CTAIU IUIABOYHBIHM U Ha H3j1e-
JIUY TipUBe/ieH B Tabnuue | crienugpuKarpm.

6.3 XuMudeckuii cOCTaB Ha M3ICTHH OITpeIesiseTCs Ha
0JIHO#1 Mpode OT OJHOM 3arOTOBKU OT IUIABKH.

6 Chemical analysis

6.1 Heat analysis and product analysis of steel
shall meet requirements of Spec. SA-182M,
Spec. SA-961M with limitation as follows:

- J-factor;

- content P, S, Cu, Ni, P+Sn, Mn+Si.

6.2 Heat analysis and product analysis of steel are
given in Table 1 of the Specification.

6.3 Product analysis shall be carried out on a test
coupon, taken from one blank from heat.
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Uus, Ne gy6ut.

BsaMm. uus. Ne

[Tonnucs ¥ gata

Hup. Ne noz.

Rev.| Sheet Docum. No Signature | Data

Hsm| Jluer Ne roxym. Ionmuck § ata

Jluct

8002.00.10.553 1 Sheet




IToanuce u nara

Uus. Ne 1y61.

B

BsaM. uHB.

IToanuce 1 nata

Wus. Ne nojJ.

Tabnuua 1 -Xumuyeckuii coctap ctanu SA-182M F22V

Table 1 - Chemical analysis of SA-182M F22V steel
Haumenopanue se- HHaBOqHHf{I Ha H3ACIAR
MeHTA Heat analysis Product analysis
Element designation MaccoBas /107151 INEMEHTOB, %
Mass fraction of elements, % .

C 0,11-0,15 0,09-0,17

Mn 0,30-0,60 0,27-0,63
He Gonee/max 0,010 He 6osee/max 0,010
S He Gosree/max 0,008 He 6onee/max 0,008
Si He Gonee/max 0,10 He Oosiee/max 0,12

Cr 2,00-2,50 1,95-2,60

Mo 0,90-1,10 0,87-1,13
Ni He Gosnee/max 0,25 He 6onee/max 0,25
Cu He Ooee/max 0,20 ue Gonee/max 0,20

\% 0,25-0,35 0,23-0,38
Ti He Gosee/max 0,030 He Gonee/max 0,030
Nb He 6onee/max 0,070 He bostee/max 0,070
Ca He Oonee/max 0,015 He boxee/max 0,015
As He G6ostee/max 0,010 He Oomee/max 0,010
Sn He Gonee/max 0,010 He 6onee/max 0,010
Sb He Gonee/max 0,004 ne Gosnee/max 0,004
B He bomee/max 0,002 He 6omee/max 0,002

H ne Oonee/max 2 ppm -
Jo He Oonee/max 100 -

P+Sn He bonee/max 0,010 He 6omee/max 0,012
Mn+Si He 6onee/max 1,10 He bojree/max 1,10

D J=(Si+Mn)x(P+Sn)*x10* rae Si, Mn, P u Sn B macc. %;

J=(Si+Mn)x(P+Sn)x10%, where Si, Mn, P and Sn are in % of mass;
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7 MexannuecKne HCHbITAHUS

7.1 Mexanunueckre CBOHCTBA 3arOTOBOK JO/DKHBI
OTIPEAEISITHCS Ha MPOGax B COCTOSTHUE:

a) rocsie OCHOBHOM TepMo0oOpadoTku - (Q+T);

b) mocne ocHoBHO TepMooOpabOTKH M TTOCIECBapOU-
HBIX OTITYCKOB MUHUMAIBEHON NPOJODKUTEIBHOCTH -
(Q+T + min PWHT);

C) MocJie OCHOBHOM TepMOOOpadOTKH M MOCIeCBapOy-
HBIX OTITYCKOB MAaKCHMAJIEHOM MPOAOIKUTEILHOCTH (C
YUYETOM JIBYX LIMKJIOB TEPMOOOPaOOTOK Ha city4ail pe-
moHTa) - (Q+T + max PWHT).

7.2 Or6op npoO s onpesiesieHUs MEXaHHUIeCKUX
CBOMCTB MPOHU3BOJHUTE B COOTBETCTBHUHU CO
Spec. SA-182M .. 9.5 u 9.7.

7.3 Ins MexaHU4eCKUX HCTIBITAHUH 00pasibl JOMKHBI
OBITE M3TOTORJIEHBI B cooTBeTCTBUU ¢ Tabnuueit C.1
Mpunoxenus C (SA-182M n. 9.3, API 934-A n.5.5).

JUTst CIUTOLIHAIX 3arOTOBOK KPYIJIOTO CeHYEHU, s
KOTOPBIX HEHTPATEHOE OTBEPCTHE Oy IeT BHIIIOJHEHO Ha
CTaJIMM MEXaHUIeCKOH 00paboTKH AeTanu, JOoIycKa-
eTcst 0TOOp 06pasoB BHIOMHITH Ha paccTosiHum 1/4T.

7.3.1 Och Hagpesa Ha oOpasLax U1 UCTIBITAHUS Ha
VAApHBIA M3rud OmKHA OBITH NMEPHCHANKYIISIPHA K
BHYTPECHHEH WITH HAPY>KHON [TOBEPXHOCTH 3arOTOBKH.

7.3.2 O6pasiibl JODKHEI H3TOTaBIHBATHCS C YHETOM
TEIIOBOTO Oapbepa, T.e. cepelHa ITHHbI HIIH 0Ch 06pa3-
1[OB JOJDKHA HaXOJMTHCS Ha paccTossHuH He MeHee | T ot
TOpIIEeBOH TepMo0oOpabOTaHHON KPOMKH 3arOTOBKH.
Kpome Toro, 06pa3subl omKHE OBITE OTOOpaHbI Ha pac-
CTOSTHHH HE MeHee 25 MM OT KPOMOK a3oBOTO pe3a.

JlommyckaeTcst R Ka4ecTBe TeIJIOBOTo Oaprepa UCTIONb-
30BaHHE CTIELAATPHBIX HAKJIAJ0K BBICOTOH HE MEHEe
TONIIUHBI TEPMOOOpabaThIBACMOM 3aTOTOBKH.

7.3.3 B cay4ae, ecniu Ha oOpasiie 0OHapyKeHHI Jie-
(hekTbl Mexannveckoi 00paboTku Wik JedeKThl MeTall-
JIypPra4ecKoro Npon3BoACTBa, OH MOXKET ObITh 3a0pako-
BaH M 3aMEHEH JIPYT'HM 00pa3LoM.

7.3.4 B ciy4ae, ecliy pe3yJIbTaThl HCIIBITAaHUH JTFOOBIX
06pasiloB HIWKE YCTAHOBJICHHBIX H3-3a 1e()EeKTOB Me-
TAIUIYPru¥ecKoOTo WIM MEXaHUIECKOTO MPOHCXOXKAE-
HUS, BCKPBIBIIMXCS [IOCIIE UCTIBITaHUH, TO oOpasel Mo-
KeT OBITh 3aMEHEH APYI'UM C IPOBEACHUEM IIOBTOP-
Horo ucnbitanug. O6pazen oTOuparts OT Mpod B TOM ke
TEPMUYECKOM COCTOSIHUH, Ha KOTOPOM ObUIH MOJTyYCHBI
HEYIOBJIETBOPUTEIBHbIC PE3YJIBTATHI.

7.3.5 I'lpu nonyyeHUU HEYOBJIETBOPUTEIILHBIX Pe-
3YIBTATOB UCTIBITAHUN Ha PaCTsHKEHUE JOIYyCKaeTCs
MIPOBEICHNE [TIOBTOPHBIX UCIIBITAHHI HA YIBOGHHOM KO-
JINYECTBE 00pasnoB.

7.3.6 Ecnu cpejiHee 3Ha4YeHHe paboOThI yaapa MeHee
YCTaHOBIIEHHOTO 55 J[K Wiu cpeiHee 3HaueHHe paboThl
yAapa COOTBETCTBYET yCTAaHOBICHHOMY, HO OJIHO 3Ha-
yenne meHee 48 JDx, TO JomyckaeTcs NpoBeeHUe J10-
MOJTHUTEIBHBIX UCIBITAHME elle Tpex oOpa3LoB. Pe-
3yJIBTAThl UCTIBITAHUN KaXK/I0T0 U3 HUX JOJKHBL OBITH
He MCHEe ycTaHoBJIeHHOro 55 Jhx.

7 Mechanical testing

7.1 Mechanical properties of the blanks shall be de-

termined on test coupons in the condition after:

a) quality heat treatment (Q+T);

b) quality heat treatment and minimum postweld
temperings (Q+T + min PWHT);

¢) quality heat treatment and maximum postweld

temperings (considering two heat treatment cycles in

case of repair) - (Q+T + max PWHT).

7.2 Sampling for mechanical testing shall be carried

out according to Spec. SA-182M its. 9.5 and 9.7.

7.3 Mechanical test specimens shall be manufac-

tured according to Table C.1, Appendix C (SA-182M

its. 9.3; AP1 934-A it.5.5).

For solid round blanks, for which a center bore will
be made at machining of the part, it is allowed to take

specimens at 1/4T.

7.3.1 Notch axis of impact bending test specimens
shall be perpendicular to the inner or outer surface of

the blank.

7.3.2 The test specimens shall be manufactured with
allowance for a thermal barrier, that is the mid-length
or the axis of the test specimens shall be at least 1 T
from the heat treated front edge of the blank. Also, the
test specimens shall be taken at least 25 mm from the

gas cut edges.
Special cover plates of the height ot least equal to

the heat treated blank thickness may be used as a ther-

mal barrier.

7.3.3 If machining defects or metallurgical defects
are revealed on a test specimen, it may be discarded

and replaced by another one.

7.3.4 If test results of any specimens are below the
specified values due to metallurgical or machining de-

fects, revealed after testing, a specimen may be

placed by another one followed by retesting. A retest
specimen shall be taken from the test coupons of the
same heat treated condition as the test coupons, having

unacceptable test results.

7.3.5 When unacceptable tension test results are ob-
tained, a retest of doubled number of specimens may

be carried out.

7.3.6 1f the average impact energy value is under
specified value of 55 J or if the average impact energy
value meets the specified one but an individual value is
under 48 J, a penalty test of three specimens may be
carried out. Test results of each specimen shall not be

under the specified value of 55 J.

re-
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B ciydae, korja rnpy UCIBITAHHAX HA yAapHBIA H3THO
00pa3ipl He PaspyLIAIOTCs, B COMPOBOAUTENBHYIO 10
KYMEHTALIMIO 3aHOCHTCS BeJIMYMHA paboThi yiapa, co-
otBeTCcTBYIOINAs 80% MakcHMManbHOIO 3araca SHEPTHU
KOIIpa.

7.3.7 Ilpu IOBTOPHBIX UCTIBITAHUSIX HA CTATHYECKOE
pacTsHKeHHE U YAApHBIA U3ruG o0pasLpl JOTHKHEI OBITH
0TOOPaHBI OT MPOO B TOM K€ TEPMUUECKOM COCTOSHHH,
Ha KOTOPOM T0JIy4eHbl HEYAOBIETBOPUTEIIBHBIE pe-
3yJNBTATHL

7.3.8 Ecyu pe3ybTaThl MEXaHUYECKUX MCTIBITAHHH,
BKJTFOYAs IOBTOPHBIE, HE COOTBETCTBYIOT YCTaHOBJICH-
HBIM TPEeOOBAaHUAM, H3TOTOBUTEIIH MOXKET MPOBECTH I10-
BTOPHYIO OCHOBHYIO TEPMHUYECKYIO TEPMOOOPabOTKY
MOKOBOK U NP00, a 3aTeM MOBTOPUTH MEXAHHUICCKHE
ucrerranus, kourpoias MITJI wnu KK u yneTpassyko-
BOH KOHTPOJIb.

YHCIO MOBTOPHBIX TEPMOOOPabOTOK — He boJiee
IBYX. JIOMOJIHUTENBHBIN OTITYCK 1O PEXKUMY OCHOB-
HOTO OTITYCKa He SABJSAECTCS OCHOBHOMN TepMU4ecKoi 006-
paboTKOIA.

7.4 Pexxumbl 1ocnecBapoyYHbiX OTITYCKOB IIPUBEACHBI
B Tabmmie A.1 Tpunoxenus A.

7.5 Mexanunyeckue CBOHCTBA JJOJDKHBI COOTBETCTBO-
Bath Spec. SA-182M Tabnuua 3, API1 934-A 11.5.5.2.2,
JOTIOTHUATENBHBIM TPEeOOBAaHUAM H NPUBEICHEI B Ta0-
Jvre 2 creruQuKaIim.

7.6 OmipeneneHne CTOMKOCTH METaIa 3ar0TOBOK K

If test specimens were not broken in the course of the
impact bending tests, the impact energy value corre-
sponding to 80% of the maximum margin of impact-
testing machine energy shall be reported in accompa-
nying documents.

7.3.7 For static tension retest and impact bending re-
test the test specimens shall be taken from the test cou-
pons of the same heat treated condition as the test cou-
pons, having unacceptable test results.

7.3.8 If results of mechanical testing, including re-
tests, fail to meet the specified requirements, the Man-
ufacturer may carry out quality reheat treatment of
forgings and test coupons and then repeat mechanical
testing, MT or PT and UT.

There shall be not more than 2 (two) reheat treat-
ments. An additional tempering carried out by the con-
ditions of basic tempering shall be other than a quality
heat treatment.

7.4 Conditions of postweld temperings are given in
Table A.1, Appendix A.

7.5 Mechanical properties shall conform to
Spec. SA-182M Table 3, AP1 934-A, it. 5.5.2.2 sup-
plementary requirements and are given in Table 2 of
this Specification.

7.6 Temper embrittlement test of blanks metal (Step

g termioBoMy oxpymuuBanmio (Step Cooling Tests). Cooling Tests). :

o ~ 7.6.1 Vicrmimasus 1OJDKHBI POBOAMTECA JUTs kaxaoit | 7.6.1 Testing shall be carried out for each heat of the
4 TUTABKH OCHOBHOTO METaJlIa. base metal.

E( 7.6.2 Pexxum TepMooOpabOTKH CO CTYNIEHUATHIM 7.6.2 Step cooling heat treatment conditions are
S oXJIaXIeHHeM TipuBeieH B Tabnvue B.1 given in Table B.1, Appendix B.

ITpunoxenns B.
7.6.3 Kaxnaplii KOMIUIEKT 06PasIOB IMOJBEPraroT 1c- 7.6.3 Each set of specimens shall be impact tested at
& [BITAHUAM Ha YIAPHBIM H3ru0 KAk MUHHMYM IIPH a minimum of eight selected test temperatures.
2 BOCBMH BIOPAHHBIX HCTIBITATENbHBIX TEMIIEpaTypax.
b4 7.6.4 OnHO M3 UCTIBITAHMI B KAXIOM KOMIUIEKTE 00- 7.6.4 One of the tests for each set of specimens shall
E PasLOB JOJDKHO MPOBOAMTECS [IpU TemilepaType MuHyc | be performed at minus 29 °C.
29 °C.
7.6.5 TIpy KaKIOM 3HAYEHHH TEMIIEPATYPHI JOJDKHO 7.6.5 Three specimens shall be tested at each tem-

: OBITH UCTIBITAHO TPHU OOpa3La. perature value.

/m

o= . .

= 7.7 Busisl, 065€M U METOJMKN MEXAHHUYECKHX UCTIBI- 7.7 Types, scope and methods of mechanical testing
g tanuii npusenensl B Tabnuue C.1 Hpwioxenus C. are given in Table C.1, Appendix C.
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8 KoHTpOJB MaKpOCTPYKTYPBI

8.1 B MakpocTpykType Opy BU3YATILHOM OCMOTpPE HE
JOJDKHO OBITH TPEUUH, pacCcIOeHHH, PIIOKEHOB, Ia30BbIX
TI0p, YCaJXOYHBIX PhIXJIOCTEH.

8.2 KoHTposb MakpOCTPYKTYpbl IPOU3BOAKTCS HA OX-
HOU 3aroToBKe OT IaBKu B cocTostHuu (Q +T).

8.3 Ilpu HeyaoBJIETBOPUTENBHBIX pe3yJIbTaTax KOH-
TPOJIA MAaKPOCTPYKTYPBI Ha TEMIUIETaX [JOITYyCKAaeTCs I10-
BTOpHBI KOHTPOJIb B TOM K€ OOBeMe Ha TOpIe 3aro-
TOBKH.

IIpy HeynoBNETBOPHTEIBHBIX PE3YyJIbTaTax KOHTPOJIS
MaKpOCTPYKTYpPBI Ha 3arOTOBKE JOMYCKAETCs TIOBTOPHBIM
KOHTPONIb B TOM e O0BEME MOcCie AOINOJHUTEIBHOrO
cheMa MeTallla.

8.4 O0BeM U METOAMKA MCTIBITaHUS TIpUBeeHBI B Tao-
auue C.1 Ipunoxenus C.

8 Macrographic examination of blanks

8.1 At visual inspection the macrostructure shall
be free of cracks, laminations, flakes, gas pockets,
shrinkage.

8.2 Macrographic examination shall be carried out
on one blank from heat in the condition (Q +T).

8.3 In case of unacceptable macrographic exami-
nation results of templets, reexamination can be car-
ried out within the same scope on the blank end.

In case of unacceptable macrographic examina-
tion results of the blank, reexamination can be car-
ried out within the same scope after further removal
of metal.

8.4 Scope and procedure of macrographic and
macrographic examination are given in Table C.1,
Appendix C.

IToanuce u nara

9 TBepaocTh 3aroTOBOK

9.1 TeepmocTs 3aroToBoK B cocTosHIUH(Q+T) noymxHa
COOTBETCTBOBATh TpeboBaHMsM Tabmuel 2. Ucnbiranus
Ha TBePIOCTb MPOU3BOAATCSA B COOTBETCTBUU C
Spec. SA-182M n.9.6.

9.2 TBepAOCTh 3aroTOBOK B COCTOSHUHU
(Q+T+min PWHT) gomkHa cooTBeTCTBOBaTH TpeboBa-
HUAM TabauLE! 2.

9.3 O0Bem 1 MeTONMKA WCIBITAHUS TIpUBeIeHbI B Ta0-
nuue C.1 Ipunoxenus C.

9 Blanks hardness

9.1 The blanks hardness in the condition
(Q+T) shall meet requirements of Table 2. Hard-
ness testing shall be carried in accordance with
Spec. SA-182M it.9.6.

9.2 The blanks hardness in the condition
(Q+T+min PWHT) shall meet requirements of
Table 2.

9.3 Scope and procedure of hardness test are
given in Table C.1, Appendix C.

WuB. Ne ny6m.

BsaMm. uus. Ne

Ioanuck U gara

Wus. Ne noat.
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10 Hepazpymaromuii KOHTPOJIb

10.1 BusyanesHelid KOHTPOJIb

10.1.1 KauecTro moBepxHoCTEH 3ar0TOBOK JAeTajeil
IpH BU3YaJIbHOM KOHTPOJIE JIOJDKHO COOTBETCTBOBATD
tpeGoBanusM Spec. SA-182M u ASME Code Sec. V,
Article 9 u TpeGoBaHHAM YepTExKEH 3aTOTOBOK.

10.2 U3MepuTenbHBIi KOHTPOJIb 3ar0TOBOK AOIKEH
MPOU3BOUTHCS HA COOTBETCTBUE TPEOOBAHUIM YepTe-
JKEH 3aroTOBOK.

10.3 VaprpazBykoBoii koHTpodb (Y3K)

10.3.1 3aroroeku aomkHbI nojaeepratecs Y3K co
100% cxanupoBanuem corstacHo ASME Code
Sec.VIII, Div. 2, . 3.3.4.

Hopwb! ouenku cornacHo ASME Code Sec. VI,
Div. 2, n.3.3.4.2.

10.4 Maruwuromnopouxkosas nedexrockonus (MI1T) u
KanwuispHeiid kKoHTposs (KK).

10.4.1 Bce noBepxXHOCTH MOKOBOK, BKTIOYAsk KPOMKH
IO/ CBAPKY, OCJIE OKOHYATEJILHOH MEXaHUYECKOM
06paboTku nomkHbI noasepratbest MITJT win KK
(«UOP LLC» 3-17-9, n.4.1 r (2)).

Hopwme! onenku npu konrpone MIJI cornacHo
ASME Code Sec. VIII, Div. 2, n. 7.5.6.2.

Kourpone MIIJ nomxeH NPOBOAMTHECS COTJIACHO
ASME Code Sec. V Articie 7.

Hopwmet ouenkn nipu KK corsiacio ASME Code
Sec. VIII, Div. 2, 1. 7.5.7.2.

10 Nondestructive testing

10.1 Visual inspection

10.1.1 At visual inspection the surface condition of
the part blanks shall meet requirements of Spec.
SA-182M and ASME Code Sec. V, Article 9 as well
as requirements of blank drawings.

10.2 Measuring examination of the blanks shall be
carried out to meet requirements of the blank draw-
ings.

10.3 Ultrasonic testing (UT)

10.3.1 Blanks shall be ultrasonically tested with
100% scanning according to ASME Code Sec. VIII,
Div. 2, it.3.3.4.

Acceptance standards shall be according to
ASME Code Sec. VIII, Div. 2, it. 3.3.4.2.

10.4 Magnetic particle test (MT) and liquid pene-
trant test (PT).

10.4.1 Entire surfaces of forgings, including weld
edges, after finish machining shall be examined by
MT or PT (UOP LLC 3-17-9, it.4.1 r (2)).

MT acceptance standards shall be according to
ASME Code Sec. VIIL, Div. 2, it. 7.5.6.2.

MT shall be carried out according to ASME Code
Sec. V, Article 7.

PT acceptance standards shall be according to
ASME Code Sec. VIIL, Div. 2, it. 7.5.7.2.

PT shall be carried out accordmg to ASME Code
Sec. V, Article 6.

10.5 PMI (Positive Material Identification)

10.5.1 Cr, Mo and V content shall meet require-
ments of Spec. SA-182M and this Specification for
the article.

10.5.2 PMI shall be carried out during incoming in-
spection at Izhora Branch, AEM-Technologies, JSC.

10.6 Nondestructive testing results according to re-
quirements of the blank drawings shall be entered in
a blank Passport/Certificate.

g KK pomxen mnpoBoauthes cormiacHo ASME Code

.l Sec. V Articie 6.

5

B 10.5 PMI (nonoxurenbHas HACHTHOHKALMS MATSPHAIIOB)

=

S 10.5.1 Conepxanue Cr, Mo u V 10KHO COOTBET-
CTBOBATh TpeboBaHusIM Spec. SA-182M u Hacrostei
crelMPHUKAIUHU K H3JIEIIHIO.

g 10.5.2 PMI nipoBoaUTE IpH BXOAHOM KOHTPOJIE B

& Ounuaiie AO «ADM-texnonorun» «kxopay.
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e 10.6 PesynbTaTh! Hepa3pyLIAOLIETO KOHTPOJIA B CO-

= OTBETCTBHM C TPeOOBAHUAMH YEPTEKEH 3aroTOBOK
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Tloxnuce v nara

Hus. No ny6i1.

B3aMm. uuB. Ne

Ioanucs u nara

Hus. Ne oz,

11 PeMouT nedeKTOB 3aroTOBOK CBapKoOH

11.1 PeMoHT me(eKTOB 3aroTOBOK CBapKOH foMmycKa-
€TCs IO COTTACOBAHMIO € 3aKa3UHUKOM.

11.2 PeMOHT NpOU3BOAUTCS B COOTBETCTBHH ¢ Tpebo-
anmsimit ASME Code Sec. VI, Div. 2 1. 6.1.1.3 11 Sec. 11,
Part A, Spec. SA-182M n.15 npu caenyromux ycino-
BHAX!

- U3TOTOBUTEJIb 3ar0TOBOK JOJDKEH YBeJOMHTE [Ioky-
naTesisi ¥ NOJYYUTh OT Hero IMMMCbMEHHOE pa3pelieHue
Ha MPOBEICHUEC PEMOHTA;

- METO/IMKA PEMOHTHOU CBapKU, CBApPOYHbIE MaTepH-
aJIbl ¥ CBAPUIMKH JOJDKHBI OBITH aTTECTOBAHbI COTJIACHO
tpeboBanusm ASME Code Sec. IX, Sec. Il n
APIRP 934-A;

- XMMHUYECKHH COCTaB HAIUIABJICHHOTO MeTalia AO0J-
)eH cooTBercTBoBath TpeboanusiMm ASME Code

Sec. VIII, Div. 2 tabnuna 3.2.

11.3 MeToauku peMOHTHOM CBapKH JIOJDKHBI OBITH CO-
[JIACOBAHBI ¢ 3aKa34HKOM J0 BBIIIOJIHEHHUS] PEMOHTa.

11.4 Ha coctap HarsiaRIeHHOrO MeTalla HaKJIabiBa-
rores  cnepyromne orpanuwueHus (API RP 934-A

m. 6.1.2):

a) X=(10 P+5 Sb+4 Sn+As)/100<15, rme P, Sb,

Sn, As B ppm;

b) conepxanue Ni ve 6onee 0,30 %; Cu He Gonee -
0,20 %;

C) TMpHUCAJOYHBIE MaTepHalbl, BKIIOHYas (IrOCH,
JIOJIKHBI OBITH ¢ HU3KHM COACP»KAHHUEM BOIOPOIA — MaK-
cuMyM 8 Mi1 A PYHAUPYIOILETO BOOOPOJA Ha KAXKIBIC
100 r wMertaimia IMBa COMIACHO PEKOMEHAALMAM
AWS A4.3 (APIRP 934-A, n.6.1.3).

d) HaraBneHHBII MeTaT JODKeH OBITh HCTIBITAH Ha
pacTshKeHHe NPH MOBLIIIEHHOH TeMIlepaType Ha COOT-
BETCTBHE TPeOOBAHUAM TaOIULIBI 2.

11.5 OTpeMGHTHPOBAHHbIC YYaCTKH JOJDKHBI OBITE

MOABEPrHYTHI:

- paauorpadgpHIeCKOMy KOHTPOJIIO, €CJIU ITyOHHa pe-
MOHTA TipeBbIiaeT 10 MM MM NONOBUHY TONIUHBI Ma-
Tepuaia, 1o MeHbleMy 3HauyeHuio (ASME Code
Sec. VIII, Div. 2, 1.6.1.1.3).

HopwMs! onieHk# 1ipy paariorpapHaeckoM KOHTPOJIE
cornacio ASME Code Sec. VIII, Div. 2, 11.7.5.3.2 B
3aBHCHMOCTH OT TOJILIUHBI 3arOTOBKHU.

Paguorpadudeckuii KOHTPOJIb MECT PEMOHTA 3aroTo-
BOK CBapKO#l IOJDKECH MPOBOJUTHECS B COOTBETCTBHHM C
ASME Code Sec. V, Article 2.

- MITA wm KK.

Hopmet otenku npu kouTtposie MI1J] cornacio ASME
Code Sec. VIII, Div. 2, n. 7.5.6.2.

Hopwmet onenku npu KK cornacio ASME Code
Sec. VIII, Div. 2, n. 7.5.7.2.

11.6 Bce peMOHTHI IOIDKHBI BLITIOTHATHCS 10 OKOHYa-
TEJBHOM MOC/IECBAPOYHOM TEPMOOOPabOTKH.

11.7 Ha oTpeMOHTHpPOBaHHBIEC YUACTKU HOJDKHBI OBITH
COCTaBJICHbI CXEMBI PEMOHTOB OCHOBHOI'O METa/l1a U
TIPEICTABIICHBI COBMECTHO C APYTHMH OTYETHBIMHU JOKY-
MEHTaMH 3aKa3UHKY.

Ha cxemax peMOHTOB JODKHA OBITH PHUBEIEHA HH-
(dhopmarms o xapakTepe U pa3mepax Je(eKToB, HX Me-
CTOPACITOJIO’KEHHH, METO/IaX PEMOHTA M PE3yJIbTaTax KOH-
TPOJIS OTPEMOHTHPOBAHHBIX YHACTKOB.

11 Repair welding of blank defects

11.1 Repair welding of blank defects shall be car-
ried out by agreement with the Customer.

11.2 Repair shall be made according to require-
ments of ASME Code Sec.VIII, Div.2 it.6.1.1.3 and
Sec. II, Part A, Spec. SA-182M it.15 under the fol-
lowing conditions:

- the Manufacturer shall notify the Buyer and re-
ceive from him a written permission for repair;

- repair welding procedure, welding consumables
and welders shall be qualified according to require-
ments of ASME Code Sec. IX, Sec. II and
APIRP 934-A;

- chemical composition of deposited metal shall be
met to requirements of ASME Code Sec. VIII, Div. 2,
Table 3.2.

11.3 Repair welding procedures shall be agreed
upon by the Customer prior to repair.

11.4 Chemical composition of deposited weld metal shall
be limited as follows(API RP 934-A it. 6.1.2):

a) X=(10 P+5 Sb+4 Sn+As)/100<15, where P, Sb,
Sn, As are in ppm;

b) Ni content shall not exceed 0,30 %; Cu content
shall not exceed 0,20 %;

c¢) low hydrogen filler materials, including fluxes,
having a maximum of 8 ml of diffusible hydrogen for
every 100 g of weld metal, according to recommended
practice of AWS A4.3 (API RP 934-A, it.6.1.3), shall
be used.

d) deposited metal shall be subjected to tensile test
at elevated temperature to meet the requirements of
Table 2.

11.5 Repaired areas shall be examined by:

- RT, if the weld repairs extends deeper than
10 mm or ¥ material thickness, whichever is less
(ASME Code Sec. VIIL Div. 2, it.6.1.1.3,).

Acceptance standards at RT shall be according to
ASME Code Sec. VIII, Div. 2, it. 7.5.3.2 depending
on the blank thickness.

Radiographic examination of weld repaired areas
of plates shall be carried out according to ASME
Code Sec. V, Article 2.

-MT or PT.

MT acceptance standards shall be according to
ASME Code Sec. VIII, Div. 2, it. 7.5.6.2.

PT acceptance standards shall be according to

ASME Code Sec. VIII, Div.2, it. 7.5.7.2.

11.6 All repairs shall be carried out prior to final
postweld heat treatment.

11.7 Maps showing all of the repair welding areas
of the base metal shall be drawn up and submitted to
the Customer along with other report documentation.

The repair welding maps shall provide information
on nature and sizes of defects, their location, repair
procedures and inspection results of the repaired
areas.
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IMoanuck u fata

12 Mapkuposka

12.1 Kasxknas 3arotoBka JOMKHA MApKHPOBATHCA:

a) JJaHHBIMH B COOTBETCTBUM ¢ Spec. SA-182M .19,
Spec. SA-961M 1.20:

- obo3HaYeHHe TexHuYeckrx yesoruii ASME (rog us-
JlaHMs He TpedyeTcs);

- 0003HaueHUe MapKy MaTeprasa B Kiacca,

- 3HaK WJIM HauMeHoBaHue M3rorosurens;

- HOMep TUIaBKH;

- HOMEp CJIMTKa;

- HOMEpP HOKOBKH;

- Ha 3aKaJICHHBIX U OTITYILEHHBIX 3arOTOBKAX 3a 000-
3HAYEHUEM TEXHUYECKUX YCJIOBUN JOJDKHA KICHMUTHCS
oykea"QT";

- 3aTOTOBKH, OTPEMOHTHPOBAHHbIE C MOMOLIBIO
CBapKH, AOJDKHBI HMETh MApKUPOBKY « W» mocsie 060-
3HaueHus SA-182M;

b) 0603HaUeHHEM YepTeKa 3arOTOBKH 3aKa3umKa;

C) MOPSAKOBBIM HOMEPOM 3arOTOBKH;

d) PMIV (npu nonoxxurenbHbIX pesysbrarax PMI).

12.2 MapkupoBKa JO/KHA BBIIOHITHCS C UCHIONB30-
BaHHEM LITAMIIOB HU3KOrO JaBJICHUS, 3aBepeHa Kiei-
MOM OTJ€eJIa TEXHUYECKOro KOHTposst 3roroBurens u
obBeJieHa B paMKy CBETJION HECMbIBAEMOI KPacKoH Jio-
60¥i MapKu.

Jorryckaercs BHIIOTHEHUE MAPKUPOBKH KPacKoil B
OJTHOM MECTE.

Kpacka 111 MapkupoBKH He NOIDKHA COAepKaTh
HUHK, CBUHEL, CEpY U APYrHe 3JIEMEHTbI, [IOBPEXKIA0-
e MapKUPOBKY. MapKUpOBKa fI0JIEKUT 3ALIUTE OT
3pO3MH, U3HOCA H JPYTHX BO3JICHCTBUHH, KOTOPBIC MOTYT
cAeaTb MapKMPOBKY HEUNTaEMOH.

12 Marking

12.1Every blank shall be marked with:

a) data according to Spec. SA-182M it.19,
Spec. SA-961M it.20:

- designation of ASME Specifications (year of is-
sue is not required);

- designation of material grade and class;

- trademark or name of the Manufacturer;

- heat number;

- ingot number;

- forging number;

- letter QT, following after Specification designa-
tion, for the blanks that have been quenched and tem-
pered;

- letter W, following after designation SA-182M,
for the blanks that have been repaired by welding;

b) designation of the Customer’s blank drawing;
¢) sequential number of blank;
d) PMIV (in case of PMI positive results).

12.2 Marking shall be made using low-stress
stamps, certified by stamp of the Manufacturer’s
Quality Control Department and framed with light in-
delibie paint of any grade.

Marking may be applied with paint in one location.

Marking paint shall not contain zinc, lead, sulphur
and other elements, which can damage the marking.
Marking shall be protected against erosion, wearing
and other attacks, which-can make marking illegible.

Hus. Ne ny6i1.

Bsam. uns. Ne

[loxgnucs u nata

Hxus. Ne noaJ.

13 IlpuBapka BpeMeHHBIX KpenjieHni

13.1 BpemeHHble KpelUleHus, NpUBapHBaeMbIe K
Hapy»KHOH MOBEPXHOCTH KOBAHBIX 3arOTOBOK, HOJDKHBIL
ObITh M3roToBNeHs! U3 Cr-Mo-V cram.

13.2 Jmst cramu SA-182M F22V 10/pKHBL HCITOJIB30-
BaThC HM3KOBOJOPOIHBIE MaTepHalibl U COOTBETCTBO-
BaTh 110 THILY JIETHPOBAHUS OCHOBHOMY Metamty. [Ipu-
BapKy MPOU3BOJIMTH ¢ HCIIOJIB30BAHHEM MPEIBAPHTEINb-
HOT'O M COITYTCTBYIOLLETO IIOIOTPEBOB.

13.3 HomyckaeTca NpUMEHEHHE BPEMEHHBIX Kperuie-
HUll U3 yraepoAUCTBIX cTajlell ¢ rapaHTHUPOBaHHOM CBa-
pUBaEMOCTBIO € [IePEXOJHOH HAIUIABKOM Ha KPOMKaX IO/
CBapKy, COOTBETCTBYIOILEH MO THITY JIETHPOBaHHSA OC-
HOBHOMY METAJLTY.

13.4 BpemeHHbIe KperuieHUs JOJDKHBI OBITH YAaJieHb
MEXaHHYECKUM IyTeM 0 MOBEPXHOCTH OCHOBHOTO Me-
Ttaya. Jlomyckaemast riyOMHaA Bpe3KH B OCHOBHOM Me-
Tayi1 He Gostee 1 Mm.

13.5 Mecra yaneHus: BpEMEHHBIX KPEIUICHHH JOJKHBI
651Th mpokoHTpOonupoBaHsl MITJ win LIJ] B cooTBer-
ctBuU ¢ . 10.4 cneundukanum.

13 Welding of temporary fixtures

13.1 The temporary fixtures to be welded to the ex-
ternal surface of forged blanks shall be made of Cr-
Mo-V steel.

13.2 For SA-182M F22V low hydrogen materials
shall be used and which is similar in alloying type to
the base metal. Welding shall be made with preheating
and concurrent heating.

13.3 Itis allowed to use carbon steel temporary fixtures
with guaranteed weldability with the buttering, which is
similar in alloying type to the base metal.

13.4 The temporary fixtures shall be mechanically
removed to the base metal surface. Allowed cut depth
into the base metal shall not exceed I mm.

13.5 Locations of the temporary fixtures after their
removal shall be subjected to MT or PT according to
it.10.4 of the Specification.
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13.6 MeToauku CBapKH M CBAPLIUKHU JOJDKHBI OBITH
aTTecToBaHbl cornacHo TpeOoBaHmsM ASME Code
Sec. IX.

13.7 U3rotoBuTesib KOBaHbIX 3ar0TOBOK JOJDKEH Mpea-
CTaBUThH 3aKa3qUKy CJACAYIOLIHE AOKYMEHTHIL:

a) crieruduKaio Ha npoieccsl capku (WPS);

b) otuer 00 arrectrauu MeToauKH cBapkH (PQR);

C) METOIMKM HEPA3PYLIAIOIIETO KOHTPOJIS;

d) cxembl pacrionoxkeHUst MECT NPUBAPKU BPEMEHHBIX
KPEIUICHHH.

13.6 Welding procedures and welders shall be qual-
ified according to requirements of ASME Code
Sec. IX.

13.7 The forged blanks Manufacturer shall submit
the following documents to the Customer’s:

a) Welding Procedure Specification (WPS);

b) Procedure Qualification Records (PQR);

¢) Procedures of nondestructive testing.

d) Location maps showing the places of welding of
temporary fixtures.

IToanucs u gata

Wns, Ne py6i.

B3am. uns. Ne

ITojuce W pata

14 OTyerHocTn

14.1 HM3rotoBuTeNb 3aroTOBOK JOJDKEH MIPEACTaBUTh
oT4eT 00 UCTIBITAHUSAX, COACPIKALIMIA CBEACHHUS O pe-
3yJbTaTaxX BCEX HCHBITAHHM, TPeOyeMbIX
Spec. SA-182M, Spec. SA-961M wu HacTosIIe# crielu-
(hukamei.

OTueT TOJKEH UMETh CCBUIKY Ha 0003HaueHHe
SA-182M, Brimroyaroiiiee rox H3IaHus ¥ 0003HAUCHUE
HACTOSIICH creru(puKauH.

14.2 Otyer 00 HCTIBITAHUAX JOIDKEH CBHAETENBCTBO-
BaTh O TOM, YTO MaTepUall 3aroTOBOK IIOCTaBJICH B COOT-
BeTCTBUM ¢ TpebosanusMu Spec. SA-182M,

Spec. SA-961M wu HacTosIeH cneLHpUKaLEH.

14.3 lomyckaercst opopMIIATh CepTHRUKAT B COOT-
petcTeun ¢ EN 10204-3.2.

14.4 B nononaenue x cepTudUKaMOHHBIM Tpebora-
HUSAM JIOJDKHBI OBITH TIPEICTABIICHBI IPOTOKOJIB UCTIBI-
TaHHM, coepkamye HHQOPMALUIO, YCTAHOBICHHYIO
TeXHAYECKUMH YCJIOBHSMH HA MaTepUal ¥ 3aKa20M Ha
MIOCTaBKY.

OHU TaKKe JOKHBI BKIIOYATh B ceOst 0003HaueHHe
TeXHHYeCKUX ycnoBuii (SA-182M), ron uzganus u Oyk-
BEHHOE 0003HauYeHHe peJaKiy, 0003HAUeHHe HACTOS-
el crieruduKarym.

14.5 Bce oT4eTsl, IPOTOKOBI HCTBITAHMI, aKThI, 1e-
peaaBaemeie [Tokynareno B OyMaxxHoOH $opMe JOTDKHBI
MMETh NOATHCH K riedath [locTaBmuka (cyOmocras-
LIHMKA) MATEPUAIOB U 3arOTOBOK.

OTueT, UCTIONB3YEMBIil B JIIEKTPOHHOM BHJIE, HE Tpe-
OyeTtcst 3aBepsaTh noAnuceo. OHAKO B JOKYMEHTE
JIOJDKHA OBITh YeTKO YKa3aHa OpraHu3allus, peliCTaB-
JISIOHIas OTYET, KOTOPas HECET OTBETCTBEHHOCTH 3a €1'0
cozepxKaHHe.

14.6 o TpeboBanuIO YepTeKel 3aroTOBOK Ha 3aro-
TOBKHM JeTasieil oJbkeH ObITh OQOpMIICH acnopT/cep-
TudHKaT.

14.7 OtyeTHas HOKYMEHTALMS [P U3TOTOBJICHUH 3a-
FOTOBOK MHOCTpPaHHBIM M3roroBurenem J0/DKHA OBITH
BBITIOSIHEHA HA PYCCKOM M aHPJIMHCKOM S3BIKAX.

14 Reporting

14.1 The Manufacturer of blanks shall submit a
Test Report, showing data on the results of all tests,
as required by Spec. SA-182M, Spec. SA-961M and
this Specification.

A reference to Specification SA-182M, including
year date and to this Specification shall be given in
Test Report.

14.2 The Test Report shall state a conclusion (a
certification) that the blank material has been sup-
plied according to requirements of Spec. SA-182M,
Spec. SA-961M and this Specification.

14.3 Certificate may be issued according to
EN 10204-3.2.

14.4 In addition to the certification requirements,
Test Reports, including the data, set forth by material
specifications and purchase order, shall be submitted.

The Test Reports shall also include Specifications
designation (SA-182M), year of issue and revision
letter as well as designation of this Specification.

14.5 All Reports, Test Certificates and Records to
be submitted to the Buyer in paper copies shall bear
signature and seal of the Supplier (Subsupplier) of
the materials and blanks.

Report used in electronic form need not to be at-
tested by a signature. However, the document shall
clearly specify a reporting organization which shall
bear responsibility for its content.

14.6 A Passport/Certificate for the part blanks shall
be issued as required by the blank drawings.

14.7 The report documentation for the blanks, man-
ufactured by a foreign Manufacturer shall be issued
in the Russian and English languages.
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[Tpunoxxenue A
(oGs3aresnHOE)

Appendix A
(mandatory)

PesxuMBbl OCIECBAPOYHBIX OTITYCKOB JUTSI UCIIBITAHNASA MEXaHHYECKHX CBOMCTB 3ar0TOBOK
Postweld tempering conditions for mechanical testing of blanks

Tabunuua A.1
Table A.1

[TpoaOmKHTETBHOCTD MOCIIECBAPOYHBIX OTIIYCKOB
Postweld temperings duration

min PWHT

max PWHT

OkoHuaTeIBHBIN OTIYCK
Final tempering

OKoOHYaTeIbHbIE OTITYCKa
Final temperings

Temrieparypa BbiIepKKH B TemnepaTypa BBIICPKKH B
Holding tgl(lgperature, pﬁgfd?;éﬂggigﬁ’ 4 Holding tgr(r:xperature, pﬁgfd?é’?ggigﬁ’ =
+10 +10
705 -5 8,0-8,5 705 -5 35,0-35,5
Ipumeuanns
Notes

1 B pexxnve max PWHT npomesxyTo4HBIl OTHYCK YUTEH B OKOHYATEIBHOM OTIYCKE C ITPUMEHEHHEM I1a-

pameTpa otirycka (napamertp Jlapcena-Muiepa).

In case of max PWHT, intermediate tempering may not be carried out, but it should be taken into consid-
eration in a final tempering using tempering parameter (Larson-Miller parameter).

: 2 B pexunve max PWHT yurens! 2 nyukia peMOHTHOTO OTITycKa (110 OAHOMY ¥ M3TOTOBUTENS U dKC-TUTya-

In case of max PWHT 2 cycles of repair tempering are taken into consideration (one cycle for Manufac-

4 Ilonyckaercst BeironHATs PWHT Toii MpoaomKuTeNIEHOCTH, KOTOPOI! IoJIBepraeTcs 3aroToBKa IMpH H3-

It is aliowed to perform the same duration PWHT as for a blank during vessel manufacturing.

<

s

=

=

3 THPYIOLIEH OpraHu3auy B Oyayinem).

& turer and one cycle for operating organization in future).
3 CkopocThb HarpeBa u oxjiaaxaeHus He 6omee 55 °C/u.

= Heating and cooling rate shall not exceed 55 °C/h.
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TToanuce u gara

Hus. Ne ny6n.

Bsam. unB. No

IMoanucs u gata
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PexxuM TepMo0o6paboTKH CO CTYNEHYATHIM OXJIAKICHAEM

ITpunoxxenue B
(crpaBo4HOE)

Appendix B
(for reference)

Step cooling heat treatment conditions

Tabmuua B.1
Table B.1
CxopocTs HarpeBa win oxsraxaeHus, °C/a
Temneparypa He Ooree Bpems Beiepkkwy, u.
Temperature Heating or cooling rate, °C/h Holding time, h
max.

Harpes or 316 °C CKOpoCTh Harpesa He KpUTHYHA
Heating from 316 °C Heating rate is not crucial )
Harpes o1 316 °C no 593 °C 56 1
Heating from 316 °C to 593 °C
Oxnaxaenue o 538 °C 6 15
Cooling to 538 °C
Oxnaxnaenue 1o 524 °C 6 24
Cooling to 524 °C
Oxnaxnenue 1o 496 °C 6 60
Cooling to 496 °C
Oxutaxxnenue 10 468 °C 3 100
Cooling to 468 °C
Oxuraxpenue 10 316 °C 28 B
Cooling to 316 °C

Jarnee oxnaxxnenve
Ha CIIOKOHHOM BO3AyXe€
Then cooling in still air
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Ipunoxenue C

(cnpaBounHOE)

Appendix C

(for reference)

Buisl, 06b€M U METOIMKH HCTILITAHKI MaTepHasa 3aroTOBOK
Types, scope and methods of blank material testing

Ta6muua C.1
Table C.1
Pacnionoxerzie 00pasLios Ko
Temnepatypa Mecto Location of spwlr)nens Tepwqﬂ;o{c;)e 00pa3LoB Heprex/paavep
0160 ocTo; ot ipobrl]  Metomuka o0pasta
Bunpcnsimasys | pcOBITaHUs npoéﬁ OpueHTarys Ilo TpOOBI VCHB
o0pasLos | TONLIMHE Numberof TaHuA Drai
Testtype Test Sampli Heattreated | SES00 | o dimenpigof
temperature 1 oca% ME | Orientation of | Through- | condition of m “men
O | “specimens | thickness sample smplee spec
IInaBounsri
XUMHYCCKHUH _ Kosmonsas npoba/ _ _
anamms Ladle analysis ! SA-T51
Heat analysis
XuMIMECKHH
aHATIIB HA
— 20°C B,;é’;‘ - 12T | Q+T sa-7s1 |@0399)
Product analysis
Bepx 12T "
Top 4) Q+T !
Bepx | nomepedHo 12T Q+T+ ASTM A370
Hcrbrranpe Ha 20°C Top ansversely 4 min PWHT 1 ASTMESM depr. 4 wm 5
pacDDKeHue
Bepx 12T Q+T+ 1
Tensile test Top 4) max PWHT
o Bepx | mnonepedyro 12T | Q+T+ ASTM A370
454°C Top | transversely 4) max PWHT ! ASTME21 4epr. 5
« o Bepx | nonepeuno 12T ¥ ASTM A370
FE( ye 18°C _Top transversely 4) Q+T ‘ 3 ASTME23 uept. 11
=~
3 Hcnprranme Ha
g N Bepx 12T "
% yIApHbIi 13rU6 Top 4 Q+T 3
E: .
teI“ Stlpa“bendmg Mumyc29°C | Bepx | momepeamo | 12T | Q+T+ 3 |asTMEZ |ASTMA3T0
Minus 29 °C Top | transversely 4) min PWHT vepr. 11
é; Bepx 12T | Q+T+ 3
= Top 4) max PWHT
i Bocemb
= TeMIepa
S Vicribrtanme Ha (wmn%y% Bepx Q -+’11;‘+¢ JHT 24 min
CTOMKOCTB K eight temperatures| 1°P min
o1 TEILIOBOMY (minimum) HONEPEHHO 12T ASTME23 ASTM A370
- OXpYIHMBAHIIO IRocens, transversely 4) uepr. 11
= Temper Tewmepawg) Bepx Q4T+ '
. embrittlement tesf] (MHHHMYM T min PWHT+ | 24 min
3 eight temperatures| P SC
aa] (minimum)
Ha 1 u3me-
Teepnocts TOpLEE 3a- .
g Hardness test 20°C TOTOBKY/ - 12T Q+T meas- | ASTM A370 -
s HB Béﬁgk urement
=
o]
3 — 1 ssmepe-| ASTMER-16
= Hardness test 20°C ‘%gl;x - T | QT | e o ggxzoxw)
= HVyo urement) ASTM A370
=
=
£
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ponmomxenue Tabmuiml C.1
Table C.1 (continuation)

2 T- MakcuMalTbHAsA TONIMHA 3aTOTOBKY TI0J] TEpMO0OpaboTKy;
T- maximum thickness of blank for heat treatment.

3 MecTa KOHTPOJISI MAKPOCTPYKTYPHI YCTaHABIHBAIOTCS:

- JUTS CIDTIOIIHBIX ITOKOBOK KPYTJIOTO ceueHus auaMmeTpoM o 300 MM BKIIOY. - HA OJHOM TEMIUIETe HIH TOPIIE 3aro-
TOBKH CO CTOPOHBI, COOTBETCTBYIOLIEH MPUOBLILHOM 9acTH CINTKA; IUIOMAb TEMIUIETa JIOJDKHA OBITh PaBHA TUIOMIA/IH
TIOTIEPCYHOTO CEYECHUA 3aTOTOBKH;

- JUTSI CIDIOIIHBIX TOKOBOK KPYTJIOTO cedeHus auameTpoM Gosree 300 MM — Ha tiostoce mmpuHoit 300 MM, npoxoas-
nieii uepes IEeHTP TOTNepeyHOro CeUeHNS TIOKOBKH, JUIMHOMN, paBHOM AMamMeTpy 3arOTOBKY HA TOPILE WU TEMIUIETE CO
CTOPOHBI, COOTBETCTBYIOMIEH MPUOHUILHON YaCTH CIIUTKA;

- IJIA KONBIEBHIX (TIONBIX) MOKOBOK - HA ABYX TEMIUIETAaX WIH Y9acTKax Ha TOPLE 3aTOTOBKH, PACTIONOKEHHEBIX IO
yriiom 180° o nepuMeTpy MOKOBKHM CO CTOPOHBL, COOTBETCTBYIOMEH MPUOBUILHOM 4acTy CIWTKA; IJIOMAAbL YIacTKa
(temmuteta) TxT, roe T - ToNUIMHA 3aTOTOBKH;

- IS CIDIOIHBIX MOKOBOK THIIA ILTHT - HA OJJHOM TEMILIETE UITH YUacTKe Ha TOpIE 3ar0TORKU CO CTOPOHBI, COOTBET-
CTBYIOIIEH MPUOBUIEHOM YacTH CIIMTKA W3 CpelHEeH TPETH Mo MupHHe 3aroToBku. [Tnomans TeMimera (y4acTka)
JoinkHa OBITH PaBHA MTOJIOBHHE CPEeIHEH TPETH IMUPHHBI MOKOBKA (HO He 6osee 300 MM) Ha BCIO TOJIHHHY TOKOBKH.

KoHTpous Ha TeMIUIeTaX NPOU3BOIUTCS Ha ITOCKOCTH, OOPAILEHHOH K 3aTOTOBKE.

Macrographic examination localities shall be as follows:
for solid round forgings 300 mm and under in diameter, the macrographic examination shall be carried out at a tem-

Ko
Pacrionoskexvie 00pasLioB
M - . . Tepmuueckoe |00pa3LOB Hepresx/pasv
Temmeparypa egggaOT Location of specimens COCTOfEHHE | OT NPOBBI foromxa e%rﬁepagm D
Bup ucribitanysi|  MCOBITAHUS po6bI Oprcrrama o Tpo0kI of | HombITaRs Drawing/
Test type Test : obpasiio | TonumHe | Heat treated : o
oP temperature Sampling | e condition of | SPeCIMeNS | Testmethods | dimension of
location | Orientation of| Through- sample taken fiom specimen
specimens | thickness sample
TIO METOJTHKE
OpraH13aLyiy,
Komrpose CM. oM. OCYUIECTBILA- oM.
M b1 . oLl KOH-
aKpOCIpYKTYP ) Bepx npmwzqalme npme;{a QT 1 pos/ TpHMEYaHue
Macrographic Top HUE by the practice 3
examination seeNote3 | seeNote3 of the Author- | see Note 3
ity, performing
examination
ITpumevanus
Notes

1 Opuenraums o0pa3noB, ykazaHHas B Ta0/IHIlE, COOTBETCTBYET Spec. SA-370: «onepedHo» 03Ha4aeT, YTO Npo-
JOTIbHAsE Och 00paslia MepIeH UKy IsIpHa HaIlpaBIeHHIO HanbopLie# nedopManiy CTay py KOBKE;

Specimens orientation, stated in the Table, is according to Spec. SA-370: the term “transverse” means that the length-
wise axis of the specimen is at the right angle to the direction of the greatest extension of the steel during forging.

plet or at the blank end from the side corresponding to the discard head; the templet area shall be equal to cross sec-
tional area of the blank;

for solid round forgings over 300 mm in diameter, the macrographic examination shall be carried out at 300 mm wide
strip, passing through a centre of the forging cross section, and having length equal to diameter of the blank end, or at a
templet from the side corresponding to the discard head

for ring (hollow) forgings, the macrographic examination shall be carried out at two templets or localities of the blank
end, oriented at 180°around the forging periphery from the side corresponding to the discard head; the locality (tem-
plet) area shall be TxT, where T is blank thickness;

for solid forgings of plate type, the macrographic examination shall be carried out at a templet or at a locality of the
blank end from the side corresponding to the discard head from the middle third across the blank width. The templet
(locality) area shall be equal to %2 middle third of the forging width (but not more than 300 mm) through the total thick-
ness of the forging.

Templet macrographic examination shall be carried out at a face directed to the blank.

4 Cmotpu 11.7.3.
See it.7.3.
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TTpunoxenue D
CIIPaBOYHOE)

Appendix D

(for reference)

Ilepeuens TpeboBaHUIl K MaTepHATy 3aTOTOBOK
List of requirements for blanks material

Tabmuna D.1
Table D.1
Ilynxrer 8002.00.10.553 1 TyHKTs!
Marepuan ¢ TpeGOBaHMAMHE AJ11 3aKa3a 8002.00.10.553 1
Material Items of Specification 8002.00.10.553 1 ¢ TpeBOBaHHAMH
containing ordering requirements 110 BXOTHOMY
Texuuueckue ROHTPOIXO
CTTOBIS Jononaurenshpie| JonoaIuuTebHE Items of
Manka S Zc Fications Tpeboparms mo|  TpeboBaHws TpeboBaHus Specification
Grelfde P of Requirements off Supplementary re-{ Supplementary re-| 8002.00.10.553 1
Spec. SA-182M|  quirements of quirements of  |containing require-
ASME Code Spec. 182M | 8002.00.10.553]] |ments for incomin
Sec. II, Part A pec. Rt > O meoming
mspection
4;
5.1;
4, 6.2;
6.1; 7.5;
7.6; 7.6;
5.1; 8.1; 8.1;
£ 6.1; 8.4; 8.4;
< Ay B i
- - S1, S6
§ SA-182M F22V SA-182M 75 9.1,92; 9.1,92;
§ 10.4.1; 10.3.1;
E 10.5.1; 10.4.1;
12; 10.5.1;
_ 13 11.7;
=
L% 12;
2 13
<
g
=
3
s
=
2
=
S
=
=
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