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PA3JIEJI 1. OBIIIVE CBEJIEHIA

ITonpaznen 1.1 Hanmenosauue

Iloxoexu uz cmanu mapxu Grade F91

ITonpazmen 1.2 CBeneHus 0 HOBU3HE

PA3JIEJI 2. TEXHUYECKHWE TPEBOBAHU A

Honpaszen 2.1 Texnudeckue, pyHKIMOHAIBHbIE M KaUeCTBEHHBIE XapaKTEPHCTHKA
(moTpeOHUTeNIbCKHE CBOMCTBA) TOBAPOB

1 Forging /IloxoBka, Fd in mm: D=40, L=155Grade F91 = ASME SA-182 24 mt
2 Forging/IToxoBka, Fd in mm: D=20, L=120 Grade F91 ASME SA-182 36 T
3 Forging/TTokoBka,Fd in mm: D=80, L=53 Grade F91 ASME SA-182 24 mt
4 Forging/TlokoBka, Fd in mm: D=50, L=48 Grade F91 = ASME SA-182 36 mT
5 Forging/TlokoBka, Fd in mm: D=61, L=32 Grade F91 ASME SA-182 21 mT
6 Forging/IlokoBka, Fd in mm: D=219, =75 Grade F91 = ASME SA-182 30 it
7 Forging/ITokoBka, Fd in mm: D=185, L=200 Grade F91  ASME SA-182 3 mr
8 Forging/TloxoBka, Fd in mm: D=273, L=75 Grade F91 = ASME SA-182 13 mT
9 Forging/TloxoBka, Fd in mm: D=34, L=50 Grade F91 = ASME SA-182 6 mT
10 Forging/TToxoBka, Fd in mm: D=34, =90 Grade F91 = ASME SA-182 1 wr
11 Forging/TloxoBka, Fd in mm: D=34, =120 Grade F91 = ASME SA-182 2 mt
12 Forging/ITokoBka, Fd in mm: D=57, L=106 Grade F91 ASME SA-182 8 mrT
13 Forging/IToxoBka, Fd in mm: D=56, L=102 Grade F91 ASME SA-182 4 mr
14 Forging/TloxoBka, Fd in mm: D=324, L=120 Grade F91 ASME SA-182 2 mur

15 Forging/ITokoBka, Fd in mm: D=356, L=150 Grade F91  ASME SA-182 1 mr
16 Forging/IToxoBka, Fd in mm: D=192, L=190 Grade F91  ASME SA-182 14 mt
17 Forging/IToxoBka, Fd in mm: D=220, L=575 Grade F91  ASME SA-182 1 wrt
18 Forging/IloxoBka, Fd in mm: D=185, L=180 Grade F91  ASME SA-182 6 mr
19 Forging/IToxoBxka, Fd in mm: D=20, L=102 Grade F91  ASME SA-182 4 mr
20 Forging/Tloxorka, Fd in mm: D=610, L=120 Grade F91  ASME SA-182 1 mrt
21 Forging/TlokoBka, Fd in mm: D=299, L=280 Grade F91  ASME SA-182 1 mr

* Ilepen navanom m3rotosnerust [locTaBmEK HAIPABIISET B apec IToxynarens Ha

COTJIaCOBaHHE pa3paboTaHHBIE YEPTEIKH IIOKOBOK C yTOYHEHHBIMHU TPeGOBAHHIMH
*# D u L — uncTOBBIE pa3MepHI IETalIH.

Ionmpaszen 2.4 TpeGoBatust K MAPKUPOBKE

MapkupoBka 10/mKHa ObITH BBITIOJIHEHA HA AHITHICKOM SI3BIKE, Ha YIaKOBKE HECMBIBAEMOW KPacKOii U
OJlepaKaTh CEeNYIOUIHE NaHHbIE:

IIponagen;
['pysononyuarens: OAO «MauuHOCTPOUTENBHBIIH
3aBoA «3uO-Tlogonscky» Poccutickas Oeneparius,
142103, r. ITononsck , MockoBckas 061acTs, yI1.
XKenesnonopoxknas, 2

Konrpakt Ne Mecto Ne

Bec 6pyTTo

Bec HeTTO




Ilonpaspen 2.5 TpeboBaHMs K yIIaKOBKe

Cneyuanvnas ynaxosxa ne mpebyemces. Hzeomoeumens obs3an obecheyums cOXpaHHOCHb
NpoOYKYuu npu noCcmasKe.

PA3JIEJT 5. TPEBOBAHUSI T10 ITPABUJIAM CIAYM U ITPUEMKU

Ionpasnen 3.1 Ilopsanok cnauu v IpUeMKU

Ipooyxyus npoxooum 6xo0not konmpons 6 meuenue 10 pabouux Oueli ¢ Oamel NOCMYRLEH Y
moeapa Ha cxknao Iloxynamens, npu komopom onpedensiemcs coomeemcmeue noCmasieHHo20
moeapa 3aneNeHHblM mexHuyeckum mpebosanusm Ilocmasuuxa.

[Tonpaznen 3.2 TpeGoBaHus 1O Mepeade 3aKa39MKy TEXHHIECKUX U HHBIX

JOKYMEHTOB IIpU ITOCTaBKE TOBAPOB

[Iponykuus nomkna umets Cepridukar 3aBOJ1a-U3rOTOBUTEIS, BKIIOYAFOLIMIA:
- XUMHYECKHH COCTaB

- MEXaHHUYEeCKHe CBOMCTBA

- HOMep TUTaBKH

PA3JIEJT 4. TPEBOBAHIS K OB BEMY WA CPOKY TTPEJIOCTABJIEHMA
I'APAHTHUIN

Iapanmuiinenil cpox cocmaensiem 12 (Ilsenaoyams) mecsya om Oamo npuemMKy npooyKyuu 6
axcnayamayuio, Ho He bonee 18 (Bocemnadyamu) mecsayes om damuvl nOCMAGKIL.

PA3JIEJI 5. TPEBOBAHMA K KOJIMYECTBY U CPOKY (TTEPMIO JMYHOCTH)
IIOCTABKU

I'paghux nocmasxu noxosox uz cmanu mapxu Grade F91 :
15 omneir c momenma noonucanus dozosopa

PA3JIEJI 6. TTEPEYEHE ITPUJIOXKEHIIA

Kon-Bo | Kom-Bo
Ne HaumenoBauune

JIUCTOB 9K3.
| | Crenmdukaius P-92976 (Ha pyccKOM U aHIJL. S3BIKax) 9 2

Hagansauk OITK (%/ﬁ - Ceprees JI.A.

Benymmii cnenmanuct OITK ﬁ 4 ) Caio E.IO.




MNoanucs u gara Baam. uHs. Ne | Wns. Ne ay6n. Moanvcs v para

,[MHB. Ne nopn.
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{leps. npnMeHeHne

Cnpas. Ne

,Hﬂll“ﬂﬂ CHGH,H(I)HK{!HHH HoJIKHa PACCMATPHBATLCH COBMECTHO ¢ 30KA30M HA MTOKYIIKY.

1 HMziesst

Cransubte toxoskn u3 cram Mapki ASME SA-182 Grade F91.

2 Cepegenus oJist 3arasa

Mognucs u garta

Konmyectso . ¢ Cornacuo 3axazy ua IIOKYIIKY -
Hazparue : Ioxosxm 13 nerupoBammoit MapTEHCHTHOMH CTaTH Hfis
000pyIOBAHHS B TPYBOIPOBOLOS TENNOBbIX CTaHLE
"Mapxka 1 xnacce Fo1
Pazmep ’ Cornacao 3axazy ra DOKYIIY
Heobxomumele 0T9eTE! 06 HemBTanmy Cornacro paszeny «Ceprrduratsy
Homep crienug KA ASME SA-182/ASME SA-182M neficTByromedt
, PEHAKIHH C IOTONHATENLHEIME TPeOOBAHHAMH
Ocobrie Tpebopamms CornacHo pasgeny «Ocobsre TpeboRat sy
HononuuTensHbie TpeGopamns Cornacro paspeny «JlononsuTensise TpeboBaHua»

3 Hpavensiemere CTAHAAPTLI

- ASME SA-182/ ASME SA-182M:
- ASME SA-961/ ASME SA-961M;
-EN10204.

Wie. Ne ay6n.

4 Texumuecicue Tpeopanms

IToxoBKy nomyxwer 6EiTs H3rOTOBRNEHB! M3 cTami F91 B cooTseTcTBHM o TpeboBaHmsIMu ASME,
pasnmen II, SA 182.

Baam. uue. Ne

5 Ocobbre TpeGosarmns

5.1 3uauenne npegera TPOYHOCTI NPH PACTSKEHMH TIPH KOMHATHOM TeMIIEpaType TOIDKHO ObITEH
630-730 MITa,

5.2 3uauenne npejena. TEKYICCTH IIDH KOMHATHOI] TEMIEpaType JO/DKHO ObITE He MeHee 450MIla.

53 s moxosox F91 MHKPOCTPYXTYpa INOJDKHA COCTOATH M3 TNOMHOCTEIO OTIYINECHHOTO

[
= ,
g Maprencuta. Muxpoctpyktypa momima OIPENCNATECS IS KaXJIOTO pasmepa, HApTHH IUIABKH 1
= TepmootpaboTki. TpeGyercs Kal MMHMMYM -JBe KapTHHKH. OnHa Kaptuaka 200:1 u omma 500:1. K
o CepTH]HKATAM HA MAaTepHaimI TOMKHEL ‘BBITS TIPHITONEHET HITH OPHTHHAT KapTHHKH C MEHHMAIbLHBIMH
= - —
éf TpebosaHus k nokosKkam wa cran o P-92976
ASME SA-182 F91

Wam | fner N2 gokym. Mopnucs | Nara
S{ Paapat. Tpeyyxuna %/: 2z S, vt Tvcros
S|  |Mpos. Napdenos | £2 o |cBee [ ] 2 3
g Hau. 6iopo . 7 , Creundmxauns MaTepHawxa :
@ H. xonrp. s OAOQ «HK «3FOMAPY
= YTa. MvwycTun £ 7//‘:;’(7:_,,




. : ! . |- 2, s a1 o N )
pasmepamir 10,5em x 7ear (LI x B) mmn mudposas KapTHEKa (¢ MEHEMANbHBIM pacumpennem 600 x 80
nuKeenett) ¢ MEHEMANBEbIMU pasMepami L0cm x § e

6 Jlomo/rHuTeNb HbIe TPeGoBARMSI

6.1 Konrpoms otocuTensroro cyxenns npu T=20°C: Y = 35%;

6.2 KoHTpors yapHOH BI3KOCTH TIPH KOMHATHOJ Temnepatype: KCV=59 M/’ :

6.3 Koutpoms rBepiocTu <250 HB;

6.4 KoHTpoms MakpoCTpyKTypsI: B MaKpOCTPYKTYpE MOKOBOK IIPY BH3YaNbHOM KOHTPOE
HE NONYCKAIOTCS TPEINHHEL, (PIIOKEHEI, YCALNOUHbIE PAKOBHHEI, PEIXJIOCTH, MY3LIPH M PACCIOEHS,
4 TAIOKE UIAKOBEIE BIULIOYEHIS, PA3MEp KOTOPBIX MPEBEILAET 3 MM

6.5 Kontpons npegena rexyuecrn npu T=450°C: ooy ©2320 H/mm?;

6.6 YnsTpa3ByKoBoit KOHTPOIL METAIA ITOKOBOK:

ITo pesynsraram YAETPAsBYKOBOTO KOHTPOILL HONYEKATOTCS Ne(heKTEl B MPEAesax CIELyIOMIuX
HOPM: ‘

- Perucrpannu nomneskar AedGEKTH C 3KBHBATEHTHEIM InameTpoM 2 MM U Boree;

- KOIHYECTBO ,L(C(I)CKT_OB IKBUBAJICHTHBIM ,D,PIEIMCTPOM oT 2 Jo 4 MM BIJIFOUHTENBHO. BO BCEM
06’LBMG 3aroToOBKU HE IOJDKHO IIpEeBRIIATE 10 UTYK IIpu paccToAHuR MEeXIy HHMII HE MEHee
20 M

- KOMUYECTBO Ne(hEKTOB IKBHBAJIEHTHLIM IUAMETPOM CBBILE 4 [0 5 MM BIUTIOUHTENLHO HE
HOIDKHO MPEBLILIATE. 5 LUITYK IIPK PACCTOSHHH MEXIy HHMH He MeHee 30 M;

< He ,IJ;O‘HyCICaIOTCH ,[(C(l)eICI‘LI OKBHBAICHTHBIM zu{ame'rpom Bomee 5 MM 5

- He ,L[OH)/CICE].IOTCH ,[IC(l)CICI‘bI, OLIEHEHIIBIE KaK HpO’I‘)I)I(CHHI:IC;

- M€ JOnmycKaroTCst NeeKTHl, BHBHIBAIOLIHE OCTAGTIEHIE [IOHHOIO CHTHAJIA HIDKE YDPOBHSA
e (rxcanmm.
<%
=
0
(&)
=
&
2 7 Ceprrducanmns

Ceprudukanus Marepuana, Brnoyas OTYeTH! 06 HembITaHusX, coTnacuo BN 10204-3.2.

c
9 Msnaune ASME u nononsesns mosmices: 6517s yKasaHel B CepTH(HKaTE.
<
(=1} .
i Mapin  ASTM UPHEMIEMEL, GCIE B cOOTBETCTBHM ¢ ASME II (cormacuo 3akasy wa MOKYTIKY,
Z YKa3BIBATOLTYIO O ¥ HOTIONHEHHS), AOIYCKArOTCS yTBEPXKACHEbIE H3manus ASTM.
2 Pasmeprr u pesymnraTsr mcmbrTammit AOmKHE! OBITE 3amHCauE! B emummmax CHU. Enuynus: Cn momkHer
g TIPHMEHATBCA JUIS 3aTIHCEH B COOTBETCTBHI CO BCEMIT TpeboBaHMIMH HACTOAIIEH CHENH(HKALHIL.
b
0]
[543
o 8 Mapruapopka
o Mapxuposxka cornacro ASME SA-182, ASME SA-961.
&
= i
é 9 Paspemmrrensusre HOKYMEHTBI
[ - # [ 2
g IMoxoBiu w3 cramm Mapia ASME SA-182 F91 nomxusr mmeTs Paspemenne Pocrexnansopa ua
& IpHMeHeHye.
c
)
[
o1
g , P-92976 figs
z 3
< Wam.  |Nluer Ne aokym. Moanuce Bara




H3BELLEHHE : " OBO3HAUYEHHE
0AO «HK eTRie \ -
«3HOMAP»H Clesk. 40.9771 -92976
HATA BBIYCIKA CPOK H3M. Jluey JhneTon
12.04.12 15.04.12 l
Kon
NPHYAHA OtpaboTka noxymenTaumy _ p
. He otpaxaercs
YKA3AHHE O 3AILEJE
' * | C MOMeHnTa BHECEHHS H3MeHeH ]
YKASATIAL O BHEAPEHHH
NPUMEHAEMOCTS
PA3OCJIATDL
NPHIOXKEHHE
Ham COIEPIKAHUE M3MEHEHIS
1
| JTuact 2
Pasnen 5 momonmirs:
5.4 lonycramas MaxcumansHas BCIMYHHA HAMATHHUTEHHOCTH MeTajna - § COCTOSHHH
IIOCTABKH HOMKHA cOcTaBnsTsh 0,8 MunIHTECHA (0,8 MTx).
!
! |
Cocrasun Iposepun T.xoHTp, H.xontp. Yreepuun Mpencransraarazunka
Fpeuyxia [apgenon Jlayenkona 57.5’63/ Muwyctin Lz
LA Wep = ¢ /| 5222 - i
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l'lo.rmumnu: HC[I[_)?.IBHJI < [ KOHTPOJIBH)’IO Kontio nenpasnit
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MATERIAL SPECIFICATION

P-92976

2010
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The given specification shall be taken into consideration jointly with a purchase order.

1 ltems
Steel forgings per ASME SA-182 Grade F91

2 Order information

Quantity Per purchase order

Description Forgings of martensitic alloyed steel for equipment and
pipelines of thermal power plants

Grade and class Fo1

Dimension Per purchase order

Test reports required Per “Certification” section

Specification no. ASME SA-182/ASME SA-182M of effective revision with
additional requirements

Special requirements Per “Special requirements” section

Additional requirements | Per “Additional requirements” section

3 Applicable standards
— ASME SA-182/ ASME SA-182M:
— ASME SA-961/ ASME SA-961M;
- EN 10204.

4 Technical requirements
The forgings shall be made of steel F91 in compliance with ASME requirements, section i,
SA 182,

5 Special requirements

5.1 Ultimate strength value under tension at room temperature shall be 630-730 MPa.

5.2 Yield strength value at room temperature shall be not less than 450 Mpa.

5.3 Macrostructure for forgings FO1 shall consists of completely tempered martensite.
Macrostructure shall be defined for each dimension, lot of heat and heat treatment.
Minimum two images are required. One image 200:1, and another image 500:1. Eithe
original image with minimum dim 10,5smx 7 sm (W x H) or digit image (min resolution 60C
X 480 pixels) and minimum dim 10 sm x 8 sm shall be attached to the material certificates.

6 Additional requirements
6.1 Relative elongation test at T=200C: W 2> 55%;
6.2 Impact test at room temperature: KCV > 59 J/sm2;
6.3 Hardness test < 250 HB;



- )3onononsek ab
6.4 Macrostructure: under VT the cracks, contraction cavities, looseness, blowhole
delamination, slags with size over 3 mm on the forgings shall not allowable;
6.5 Yield strength test at T=4500C; 0%50Cy 5 > 320 H/mm?2;
6.6 Forgings metal UT.
UT results allow defects within the following limits:
— defects having equivalent diameter 2 mm and over shall be recorded;
— defects quantity with equivalent diameter from 2 through 4 mm in the whole forging shall
not exceed 10, at that a distance between them shall be not less than 20 mm:;
— defects quantity with equivalent diameter from 4 through 5 mm shall not exceed 5, at
that a distance between them shall be not less than 30 mm;
— defects with equivalent diameter over 5 mm shall not acceptable;
— defects evaluated as extensive ones shall not acceptable;
- defects invoking bottom signal attenuation lesser than registration level shall not
acceptable.

7 Certification
Certification of the materials including test reports to be per EN 10204-3.2. ASME Code anc
Addenda edition shall be indicated in a certificate.
ASTM grades are acceptable if ASME Code Section Il (per purchase order with indication of
edition and addenda year) allows approved ASTM editions.
Test scope and results shall be recorded in Sl units. Si units shall be used for the records ir
compliance with all requirements of the given specification.

8 Marking
Marking shall be per ASME SA-182, ASME SA-961..

9 Licensing documents
ASME SA-182 F91 forgings shall have a permit for application issued by Rostechnadzor.
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aTomasepromal
4% peltant wedle o

Dished end KD 236784

1. Dimen sions for info.

2. F orging shall meet P-92976 requirements.

3. Marking a nd stamping per U 24-18-197-2007, table 1, item 1.9.

4. T echnical requirements per STO TSKI 10.002-2007/
Unspecified limit deviation of dimensions 1 IT16/2.

Dished end KD 236784

Table 1

Design parameters
T=576°C

P=14,5 Mpa (148 kgf/sm2).

1. *Di mensions for info.

2. **D imension is provided with tools.

3. PT o f edges as-welded to be made. Conformity assessment under PT per RD
2730.940.103-92,

4. UT of forging to be made per GOST 24507-80, quality group 4, surface roughness prior
to UT 6,3.

5. Pu rchased billet. _

6. Marking a nd stamping per U 24-18-197-2007, table 1, item 1.8.3.

7. T echnical requirements per STO TSKI 10.002-2007.

Dished end KD 236808

Table 1

Design parameters
T=5760C

P=14.5 Mpa (148 kgf/sm?2),

1. PT o f edges as-welded to be made. Conformity assessment under PT per RD
2730.940.103-92.

2. F orging to be UT tested per practice NMK-UZK-342. Assessment per OST 108.030.113-
87. Billet surface roughness 6, 3.

3. Marking a nd stamping per U 24-18-197-2007, table 1, item 1.8.3.
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4. Technical requirements per STO TSKI 10.002-9007

Dished end 1402.221.02.004

Table 1

Design parameters
T=5530C

P=14,5 Mpa (148 kgf/sm2).

1. *Di mensions for info.

2. **D imension is provided with tools.

3. PT o f edges as-welded to be made. Conformity assessment under PT per RD
2730.940.103-92,

4. UT of forging to be made per GOST 24507-80, quality group 4, surface roughness prior
to UT 6,3.

5. Pu rchased billet,

. Marking a nd stamping per U 24-18-197-2007, table 1, item 1.8.3.

- T echnical requirements per STO TSKI 10.002-2007.

~N O



