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Process Practice of Improving Cleanliness of Steel SO081I for
Nuclear Power Welding

Zhang Xinjie', Zhao Lei' ,

Chen Baoliang' , Dong Fang® and Yan Ruijun’
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2 School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baolou 014010)

Abstract The production process flowsheet of steel SO81II for nuclear power welding (/% ; 0.09 ~0. 12C, 0. 30 ~
0.408Si, 1.45 ~1.65Mn, <0.008P, <0.008S, 0.45 ~0.60Mo, 0.60 ~0. 75Ni) is 20 t EAF-LF-VD-4  ingot- forged to

150 mm x 150 mm billet-rolled to 5.5 mm coil. With process measures including using quality charge, high basicity slag

tal

and high FeQ content, and controlling liquid temperature 1 550 ~1 570 °C, the EAF end [ P] is <0.002% , and using
low phosphorus alloys, the phosphorus content in steel is <0.006% ; in LF refining process using silicon-calcium alloy for
killing and SiC powder for diffusion deoxidation, and using Ca0-Al,0,-Si0, slag series with basicity 5.0 ~5.5, in VD
process vacuum <67 Pa and Ar flow rate 30 ~50 [./min, and shielding casting etc measures the analysis results of 3 heats

steel show that the gas content in steel is 1.3 x 107 ~1.5x 10"

S[H], 10x10™* ~14 x10°°[ 0] and 44 x 10 ™® ~58 x

10 °[N] to meet the cleanliness requirement of steel 508 I for nuclear power wielding.

Material Index 20 t EAF-LF-VD-ingot casting process ,
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Table 1 Requirement of chemical composition of steel S081I1 for nuclear power welding /%
C Si Mn P S Cu Ni Mo \% Cr Ti Co B Al As Sn Sb Nb
0.09~ 0.30~ 1.45~ < < < 0.60~ 0.45~ < < < < < = = = = =

0.12 0.40 1.65 0.008 0.008 0.05 0.75 0.60 0.0l

0.10 0.01

0.01 0.0005 0.01 0.006 0.005 0.003 0.0]

£2 ZEERMARSBISESEER/10°

Table 2 Requirement of gas content in steel S081II for nu-
clear power welding /10 ~°

[H] [0] [N]
<2.0 <25 <60

%£3 S508MFPP L E T2 EEED ( GB/T10561-2005
AKX HRA)
Table 3 Qualified rating of non-metallic inclusions in test-

ed steel 508 I, method A and appendix A, GB/T10561-
2005
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Table 4 Ingredient of slag series at special steel works at
home and abroad, and tested target slag series

R % W
F® Ca0 ALO;  Si0, MgO FeO (R)
W4 50~55 15~20 10~15 =<5 =<0.5 5.0~5.5
N4 50~55 30~35 8~12 =5 =0.8 4.0~6.0
HdRii®E 50~55 25-30 10~15 =<5 =<0.5 5.0~5.5
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Fig.1 Schematics of enclosed argon shielding pouring casting
device
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Table 5 Parameters of ingot casting process

BR/ BMRE . RWRE/ SRR
HERET T EHR, GEERDE8 MK, #& ; ;’g — 1565"“1 — (';‘3;)'“‘;‘50)
EHRE B G 2 850 FLALEL HI AL 150 mm x 150
®6 W3 PSBMPUFEEIHFIHER/ %
Table 6 Analysis results of chemical composition of tested steel 508111, 3 heats /%
fiak/ ¥ C Si Mn P S Cu Ni Mo \' Nb Ti Co B Al

7M10073 0.10 0.35 1.50 0.004 0.001 0.049 0.65 0.05 0.48 0.004 0.007 0.002 0.0040 0.0004 0.0080

7M10074 ©0.10 0.37 1.53 0.005 0.001 0.029 0.63 0.05 0.48 0.004 0.007 0.002 0.0038 0.0005 0.0010

7MI0075 0.12 0.34 1.48 0.006 0.001 0.030 0.64 0.03 0.49 0.004 0.008 0.002 0.0040 0.0005 0.0080
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Table 7 Content of residual elements in tested steel SO8III ,
3 heats /%

=8 I3 4 SOSMEISESR/10™°
TabGIe 8 Content of gases in tested steel SO8II, 3 heats /
10°

LR As Sn Sb K [H] [0] [N]
7M10073 0.004 4 0.004 3 0.001 8 7M10073 1.3 14 44
TM10074 0.004 1 0.002 6 0.001 5 7TM10074 1.5 10 53
TM10075 0.002 0 0.0030 0.002 0 TM10075 1.3 11 58
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Table 9 Examination results of inclusions in tested steel
5081, 3 heats /rating

51 A B C D
w oM O #® ¥ @ B @ M
7MI0073 0.5 0 0.5 1.0 0 0 LO 0.5
7MI0074 0.5 0 05 05 0 0 1.0 0.5
JMIOO75 0.5 0 0.5 05 0 0 1.0 0.5

& 10 XIE S0SM$K 150 mm x 150 mm §FIERY H R 1ERE
Table 10 Mechenical properties of 150 mm x 150 mm
forged billet of tested steel SOSIN

bz Pk AR ihiR WEHEK WEkREE
iy B/MPa  E/MPa /% /%
TMI0073 490 630 27.0_70.0
igg% Eﬁ IMI0074 485 625 27.5 69.5
TMI0075 485 625 28.0  70.0

25 pm

B2 5 508 M 4M 150 mm x 150 mm $3F e a0
Fig.2 Morphology of inclusion in 150 mm x 150 mm forged bil-
let of tested steel 508 NI
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