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Research on NCRs of Domestic-Made SA-508 Heavy Forgings for the Third

Generation Passive Nuclear Power Plant
YANG Yizhong, SHI You
( Shanghai Nuclear Engineering Research and Design Institute Co. , Ltd. , Shanghai 200233, China;)

Abstract: SA-508 Gr. 3 CI. 1 and Cl. 2 forgings for RPV and SG of the third generation passive nuclear power plant possess characters
of top-level design requirements and high manufacturing difficulties. During the domestic production progress, a certain number of
Non Conformance Report (NCR) on mechanical properties were submitted. Design requirements and deviations from ASME code a-
bout SA-508 Gr. 3 Cl. 1 and Cl. 2 forgings were studied. The quantitative analysis on the mechanical properties of the forgings was
carried out. Results show that low fracture toughness accounts for the major parts of NCR for RPV forgings, while both the low frac-
ture toughness and lower tensile strength are the main reasons of NCR for SG forgings. A research on chemical and heat treatment
specialties of SA-508 Gr. 3 Cl. 1 and CI. 2 forgings used for RPV and SG of was also carried out, in which the contributing factors and
countermeasures on the quality instability of domestic-made heavy forgings were studied. In order to overcome the conflict between
the manufacturing actuality and design requirements, it makes senses to optimize the process or develop a new process to improve the
heavy frogings’ properties.
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1.1 RPV 71 SG A SA-508 14

RPV ] SA-508 Gr.3 CL 1 /. SG il SA-508
Gr. 3 CL 2 HfF iy Rk KT R 5T £ G2 143 i an <& 1
ML 2 fr7R, RPV 1 SG 1 3 Z R RIS AY e kK
HNZEZ R 4 400 ~5 500 mm, FR{FBEEL 2 150 ~
250 mm, YN 1 400 ~6 000 mm, K500 TG
PR G BT Y TE 20 ~ 100 t 247, KRZJ8 TR
B o XU TAMNE . BEERT R, B
XA RN R . BeiE . SR . Y CRITIRT kA
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%1 RPV H SA508 Gr. 3 Cl. 1 §R{43E R~HFRE ST
Tab. 1 The dimensions and weight of SA-508 Gr. 3 Cl. 1
forgings for RPV

B RARSME/mm FRAEREEL/mm  FE/mm FiE/t
0 d4 780 160 1950 50
BEE d4 780 210 3720 90
[GEgE's ®4 050 210 4370 100
o B R2 010 150 1410 20
Sk R2 010 150 840 10

%2 SG H SA-508 Gr. 3 Cl. 2 #E#43E R~HFRE &I
Tab. 2 The dimensions and weight of SA-508 Gr. 3 CI. 2
forgings for SG

BOEA RKRIME/mm FREREE/mm  mEE/mm o i/t
Kk R1 990 250 2 450 70
B D4 490 790 1 030 100
Tiék A d4 390 100 980 10
TEtk B d4 380 100 3 460 40
FEtk C D4 420 110 4260 40
Hefk ®5 580 120 2 490 40
& D @5 580 120 5 950 100
LR E @5 580 120 5 950 100
Esk ®5 580 120 1 840 60

1.2 RPV #1 SG A SA-508 gt Ek

RPV F1 SG H] SA-508 &} 3= E 4k 5 o0 &K Wi o7
BRI 3 Fron. RPV Hil SG H SA-508 #4712
PEREZER AN 4 FiR .

%3 RPV#1SG f SA-508 BFEENFETERNEK
Tab. 3 The requirements of main chemical composition
of SA-508 forgings for RPV and SG

RPV H SA-508 Gr. 3 SG H SA-508 Gr. 3

; CL 1 (M) Cl 2

T BT R % T % SR %
Co <0.02 <0.02 <0.25 <0.25
Cr <0.15 <0.15 0.10 ~0. 25 0.10~0.25
Cu <0. 06 <0.06 <0.15 <0.15
Mn 1.20~1.50 1.12~1.58 1.20 ~1.50 1.12~1.58
Mo 0.45 ~0. 60 0.40 ~0. 60 0.45 ~0. 60 0.40 ~0. 60
Ni 0.40 ~0. 85 0.40 ~0. 85 0.60 ~1.00 0.57~1.03
Si 0.15 ~0. 40 0.15 ~0. 40 0.15~0. 37 0.15~0. 37

ORI A AR, S RENAKF0.1% .
=fRAERESI LT, RPV il SG A SA-508
Gr.3 Cl. 1 F1 SA-508 Gr. 3 CL 2 #E4m) = EAL 2 AL



53

P S8, 55 ZANAERES I H SA-508 [ 7= KR RE AT & TR

121

STELRIEAMIE], U Cu, Co, Cr fINi TR
HEFHKWE, Cu flNi X F RPV Bffokil, 2%
me Hp 4w etk ae 1 0A Foo s, B & s BRI
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LR B A A T e K

%&4 RPV 71 SG A SA-508 #i HFMREE K
Tab. 4 The mechanical requirements of SA-508 forgings
for RPV and SG

RPV H SA-508 Gr. 3 CL. 1 SG H SA-508 Gr. 3

PERE SEAE (HESIX) ClL 2 Bt
i 350C Eii 350C
JEMZEREE R,0.2/MPa =345 =285 =450 =370
BUBISREE R,,/MPa 550 ~725 =505  620~795 =558
WiJE 2 A/ % =18 IRAEdE =16 IRAUEUE
W S % 2/ % =38 MR =35 IR
%rﬁfﬁgﬁgiﬁfﬁ < -23.3 — < -21TC —
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2007—2012 4E[a], BEE = ACAERESh A% HL 3 H 1)
ek, &35 5% RPV Fil SG [ 74k SA-508 Gr. 3
Cl. 1 i1 SA-508 Gr. 3 Cl. 2 #fhphisz i 7% £ 1k
BT,

RPV
38.33%

SG
61.67%

(a) RFE#% NCR B (b) RFFZE NCR 4

& 1

e UEOER
Dﬁ;gn% 4.35%

(¢) RPV R[Al#fF NCR Fii
NCR #9532
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Bl 1 fr s R 2009—2012 4 [a] = ARAERE S % i
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Fig. 1 The classification of the NCRs
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