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Table 1 Chemical composition of YT-304H welding wire, weld metal and Super304H austenitic stainless steel base

metal (w/%)

Material Nb C Si Mn Cu Ni Cr Mo N P S
Welding wire 0 0.10 0.18 3.07 2.87 16.9 18.26 0.97 0.19 0.002 0.0006
Weld metal 0.051 0.10 0.18 2.74 3.00 15.9 18.25 0.89 0.094
Base metal 0.45 0.10 0.27 0.81 3.16 9.08 17.68 0.36 0.10 0.003 0.0007
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Fig.1 Schematic diagrams of CT specimen preparation (a) and pre-compression process (b)
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Fig.2 Schematic diagrams of sampling location (a-b) and dimension (c) of high-temperature tensile specimens (mm)

JEIL RFDA HTVP 1750-C & ifdh 381 A5 2 4 A 43
S BT A R AR AR R I IS () RV AR BE ()
Sy 910N 174.95 GPa. 0.297. N T 34 1E4% 4 & (1 A v
JINAR ML, MIRLE SRR SR ER N 6 mm fE
RARAERATRE, B 3 ABEFRRBLHSFE )RR &
B, aG i B 2 I 3 ST AT IR G . P R
JEAE INSTRON 5982 /5 i EaAL LA 0.9 mm/min [ 52
MRS THRAT . B 4 IR L R I A 2 1) N - B
sk, B 54 CT WAL PR &I 2 I, A\
TN H R ZE M AR R 4> 5ot (C3D 8R) HEATRI4)

R T A EE RIS RO MR, AR B AR X 3R H 5 WUESRI CT kbt 94 BR o i
T B R R T A . SR 5 e ack W R A AR e P Fig.5 FEM model (a) and partially enlarged image (b) of the
gk, FHBRHIEAEAR R X s, ST RE CT specimen

SR FH B R D 45 1 [ PE AR AL A

N
Ra 2 ZRETE

03
& T i 2.1 TEBKE AT HRESHH
i o ‘ o | Bl 6 022 WA T %% 21 (1) AN [R] 950U 48 2087 T
-~ 45 - M54 4 Jm CT AR 7E i) BT b i 80 A 1
= - B, REG S EAER X 650 °C vEy i AT HH B O K B B %
MEsE4e )R CT AT /i . M4BT M ABAQUS
B3 F iR R R RRAUL 25 ST 0, o o T 440 AT (R 1 0, o ] J5E R T
Fig.3 Schematic diagram of the dimensions of the tensile U M BEESRIRRN ST 0w CEAT T K477
specimen (mm) EDINE =R 7S A R R NI A AT i | I €
650 C iy 2 10 h J5, R4&&)E CT /e Mk R
L RS F A 5 A, FLBEA Bk B
S 600} i, BOUK R EH NG, W 6a~6c . fE
3 650 °C ik 2 2000 h J&, FE4E4xJE CT ke il J&
5 400t /7, =305 mpa T THI (1 24 S0 452 195 A2 B 4 5 A I 7 0 384 o v 344 o 1
Z 200} WK 6d. 6e . UL iRIGsEREN], HEE AN
ol JI BN, 1REE SR CT WA ARG 2
0 5 10 15 20 25 30 35 ZETIE N .
True Strain/% 2.2 FEEAKR N THEO 54
E R e =S E A L I =N A B AG R CT iU Hp (] 5 B2 T 1) 2R S0OW 8% 49 it 32 136 T 3%

Fig.4 True stress-true strain curves of weld metal at room FMER, XF 10 mm JEER CT AT X U1
temperature B, FHEARERANE S mmEE¥EH CTilFE. CT



= 2096 -

WA ERA RS TR

i 52 %

Short-term at 650 C
aging for 10 h

Long-term at 650 C
aging for 2000 h

-I_’X

S, Su1 O,y
(Avg: 75%)

+1.081e+09
+9.552e+08
+8.296e+08
+7.041e+08
+5.785e+08
+4.52%e+08
+3.273e+08
+2.017e+08
+7.612e+07
-4,946e+07
-1.750e+08
-3.006e+08
-4,262e+08

y

K6 ARG AR R R CT BURE £ o ] J5 R T b ) 2 807 A 4 10t

Fig.6 OM images and residual stress (o22) distribution maps of the tested CT specimens
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Fig.7 SEM fracture morphologies of the tested CT specimens under different residual stresses
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Fig.10 EBSD images of the samples after pre-compression force of 15 kN and then thermal exposure at 650 °C for 10 h
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Effect of Residual Stress on Reheat Cracking Susceptibility of Super304H Austenitic
Stainless Steel Weld Metal

Xiao Xiaopeng"?, Dong Wenchao', Li Dianzhong®, Li Yiyi**, Lu Shanping®
(1. Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, China)
(2. School of Materials Science and Engineering, University of Science and Technology of China, Shenyang 110016, China)
(3. Key Laboratory of Nuclear Materials and Safety Assessment, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, China)

Abstract: The effect of residual stress on the reheat cracking susceptibility of Super304H austenitic stainless steel weld metal by
the pre-compressed CT specimen method was studied. The plastic strain and dislocation density distribution of weld metal under
different residual stresses were analyzed by ABAQUS simulation combined with EBSD characterization. The effect of residual
stress on the reheat cracking susceptibility was explained from the aspect of stress-induced precipitation. The results show that CT
specimens with high pre-compression force have higher residual stress and are more likely to generate cracks. With increasing the
residual stress, the tensile strength of the specimen is decreased gradually. The high residual stress region of the CT specimen
closed to the U-shaped notch has higher dislocation density and subgrain, promoting the precipitation of the small intragranular
phase, which makes the intragranular hardening more serious and the easy occurrence of reheat cracks.
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