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Effect of post-weld heat treatment on corrosion resistance
of S30408/(Q345R stainless steel clad plate

LLiu Wenming, Zhang Xinming, Cheng Xinlu, Ouyang Kai
( China Construction Industrial & Energy Engineering Group Co. , Ltd. , Nanjing Jiangsu 210023, China)

Abstract . Effect of post-weld heat treatment ( PWHT ) on microstructure, intergranular corrosion resistance and stress corrosion resistance of
the weld joint of S30408/(Q345R stainless steel clad plates was studied. The results show that after the PWHT (580 “C for 2 h) , the alloying
element diffusion occurs near the fusion line between transition layer weld and base layer weld of the weld joint, and the range of
decarburization layer decreases. After the PWHT, the intergranular corrosion resistance of the weld joint decreases, and the corrosion crack
is located near the weld fusion line. The PWHT has little influence on the stress corrosion resistance of weld joints. No secondary fracture is
found at the tensile fracture of the weld joint, and the stress-corrosion cracking sensitivity ratio of the S30408 stainless steel clad layer is low,
showing the stress corrosion sensitivity is small.
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Table 1 Chemical composition of the base metals and weld rods ( mass fraction, % )
Material C Si Mn 3 5 Cr N1 Mo N\ Cu Nb V Ti Alt
S30408 <0.03 <0.75 <2.00 <0.035 =<0.015 18.00-20.00 8.00-10.50 = =t = = = — —
Q345R =0.20 <0.55 1.20-1.70 =<0.025 =<0.010 <0.30 <0. 30 =0.08 — <(0.30 =<0.050 =<0.050 =<0.030 =0.020
E308-16 <0.08 <1.00 0.5-2.5 <0.03 =0.02 18.0-21.0 9.0-12.0 =<0.7% — <0.75 — _— — —
E309-16 <0.15 <1.00 0.5-2.5 <0.03 =<0.02 22.0-25.0 12.0-14.0 <0.75 — <0.75 — = — —
E5015 =0.15 =0.90 <1.60 <0.025 =<0.015 =0. 20 <0. 30 <0.30 — — = <0. 08 — —
x2 RBEIZSH
Table 2 Parameters of the welding process
Pass Welding rod  Diameter ¢/mm  Welding current/ A Arc voltage/V Welding speed/(e¢m + min ™) Heat input/(kJ «+ em ")
] ESOI15 Jic & 100-102 20-22 10-12 10-12
24 ES015 4.0 140-142 22-24 79 20-25
3 E309-16 3.2 98-102 20-22 79 14-16
6 E308-16 3. 2 98-102 20-22 6-8 18-20
—— 30408 6 BB A T AR R A KRR O AH 2O 58 . oK
| TEX R BRI TR AR BT K
(LB B 5%E(Weld center) JFSZ7M 2 mm (FL +
o - 2) JEA LA 10 mm (FL +10) DL K& #5426 4F 25 mm
A1 BER PR EE (FL+25) 30 3 fir7R, )R i ML B AU 2 B GB/T
Fig. 1 Sketch of the groove shape of the welding 4334—2017{ AUEARNTE F7 75 B8 5 ] J6E bt Al e P 4G 100 )
* - FEAT A5 i e -t 1 0 i . oz ) S i P
. =88 GB/T 15970. ——2017((%%’ A4 1T
O PG IR 57w RN ) , KA
: 20 BT R ) mei%miw J}‘%‘*ﬂa % %9 3. 5% NaCl
% 200 °C/h AW
- FL+26 FL+10 FL+2 Weldcenter FL+2 FL+10 FL+25
BN\ W i—
Time/h ] Q345R

2 BREMMEETZRE

X

—

Fig.2 Sketch of the post-weld heat treatment
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Fig.5 Microstructure of the weld joint of the as-welded S30408/(0345R stainless steel clad plate

(a) base layer BM; (b) base layer HAZ; (¢) BWZ; (d) transition layer HAZ; (e) fusion line; (f) TWZ;

(g) clad layer BM; (h) clad layer HAZ; (i) CWZ
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Fig. 6 Microstructure of weld joint of the S30408/(Q345R stainless steel clad plate after PWHT
(a) base layer BM; (b) base layer HAZ; (c¢) BWZ; (d) transition layer HAZ; (e) fusion line; () TWZ;
(g) clad layer BM; (h) clad layer HAZ; (1) CWZ
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Table 3 Testing conditions of the slow strain rate tensile test

p

o 4 Strain rate/ Specimen geometry/
Specimen J
(x1077 s ) ( mm X mm X mm)

Air 4.17 20.02 x4.08 x2.03
As-welded
3.5%NaCl 4.17 20.03 x3.94 x1.97

Aftar Air 4.17 20.01 x4.03 x2.02
PWHT 3.5%NaCl 4.17 20.02 x4.05 x2.01
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Fig.8 Test results of the intergranular corrosion resistonce of the S30408 stainless steel clad layer
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Fig.9 Slow strain rate tensile test results of the S30408 stainless steel clad layer
(a,b) as-welded: (e¢,d) after PWHT
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Table 4 Slow strain rate tensile test results of the S30408 Stamless steel clad layer

Test result Stress-corrosion cracking sensitivity ratio
Specimen _

R _/MPa R 42/ MPa A/ Y% 7/ %% T'c/s R_/% R .2/ % A/ % 7/ % T/ %
Alr 594 373 37.0 45 37 250

As-welded 1.07 0.67 8.11 11.11 13.81
3.5% NaCl 598 369 34.0 40 32 105
Air 586 359 36.5 53 32216

After PWHT i 11 0.34 9.39 140D 11. 28

3.5% NaC(Cl 588 363 33.0 49 36 185
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