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ABSTRACT: It is important to evaluate austenitic heat resistant stainless steel because of low weldability of
austenitic heat resistant stainless steel containing high Si. This study took varestraint test for evaluation of
solidification cracking sensitivity and Erichsen test for evaluation of weld metal ductility. As a result of tests,

solidification crack sensitivity increased with adding N: to shielding gas, and W had detrimental effect on crack

resistance, but Ce had beneficial effect on crack resistance. Under same heat input, ductility of weld metal increased

with welding speed.
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Table 1 Chemical composition of specimens
Cr Ni Mn Si P S C B Ti N Nb w Ce 0
STD | 18.00 | 8.38 | 1.01 | 1.59 | 0.016 {0.0032| 0.067 | 0.0026 | 0.014 | 0.14 0.2 0.94 72
1 18.13 | 8.45 | 1.02 | 1.61 | 0.016 |0.0032]| 0.067 | 0.0026 | 0.013 | 0.13 0.21 0.5 53
2 18.42 | 8.47 | 1.00 | 1.56 | 0.021 |0.0031] 0.067 | 0.0025 | 0.012 | 0.14 0.21 1.86 45
3 18.80 | 8.37 | 1.00 | 1.56 | 0.017 |0.0034| 0.062 | 0.0025 | 0.013 | 0.14 0.27 0.48 66
4 18.80 | 860 | 1.01 | 1.55 | 0.017 [0.0034| 0.065 | 0.0028 | 0.014 | 0.14 0.28 | 0.95 36
5 18.45 | 8.51 1.00 | 1.59 | 0.020 [0.0033| 0.065 | 0.0026 | 0.012 | 0.13 0.25 1.84 52
6 18.70 | 8.58 | 1.02 | 1.62 | 0.019 {0.0029| 0.067 | 0.00256 | 0.015 | 0.14 0.11 0.95 55
7 18.46 | 853 | 1.01 | 1.62 | 0.015 |{0.0012| 0.068 | 0.0029 | 0.013 | 0.13 0.21 0.94 | 0.05 25
8 18.13 | 850 | 1.02 | 1.60 | 0.017 |0.0041] 0.069 | 0.0030 | 0.014 | 0.091 | 0.21 0.54 48
9 18.40 | 8.46 | 1.01 | 1.60 | 0.016 [0.0032| 0.071 | 0.0026 | 0.014 | 0.088 0.2 0.94 47
10 18.78 | 8.41 1.00 | 1.60 | 0.017 {0.0030| 0.057 | 0.0026 | 0.014 | 0.087 0.2 1.84 100
11 18.35| 8.39 | 1.01 | 1.59 | 0.016 |0.0034| 0.063 | 0.0025 | 0.014 | 0.08 0.3 0.55 93
12 18.0 8.21 1.00 { 1.57 | 0.018 |0.0033| 0.062 | 0.0023 | 0.012 | 0.078 | 0.33 0.93 89
13 1812 | 8.46 | 1.02 | 1.58 | 0.014 |0.0032| 0.065 | 0.0027 | 0.014 | 0.088 | 0.32 | 1.83 81

Table 2 Welding condition of Varestraint test

Table 3 Welding condition of Erchsen test

Method GTAW

Welding Current 140A
Travel Speed 25cm/min
Ar 100%

Shielding Gas(15 ¢ /min) Ar 95% N2 5%
Ar 90% N2 10%

2mm

Tip Clearance

Method GTAW
Welding Current 80A, 160A
Travel Speed 30cm/min, 60cm/min
Ar 100%

Shielding Gas(15 ¢ /min) Ar 95% N, 5%
Ar 90% N. 10%

2mm

Tip Clearance
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Table.4 Ferrite number of specimen

Measured FN
Spec. a 80A 160A 80A 80A
No FN 30cm/min {60cm/min | 30cm/min | 30cm/min
Ar100% | Art00% N2 5% N> 10%
STD 3 1.85 1.7 0 0
1 4 1.5 1.4 0 0
2 4 3.2 4.3 0.5 0.7
3 6 2.2 2.8 0.2 1
4 5 2.5 2.8 0.2 0.8
5 5 3.7 4.3 0.95 1.8
6 5 1.7 2.2 0 0.2
7 5 1.6 2.5 0.2 0.7
8 7 2.5 2.5 0.2 0.5
9 8 4.05 4.7 0.7 1.2
10 12 12.3 12.2 5.3 4.2
11 10 5.25 52 1.05 1
12 9 6.2 6.2 2 1.05
13 8 7.3 7 2.25 1.9

‘? Cr equivalent = %Cr + %Mo + 15X %Si + 05X %Nb
Ni equivalent = 2%Ni + 30xX%C + 30X %N + (0.5X%Mn
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Table 5 Erichsen values of specimens

Erichsen Value
Spec. ™ g0a 160A BOA 8OA
No |30cm/min|60cm/min|30cm/min|30cm/min
Ar100% Ar100% N2 5% N> 10%
STD 717 8.35 6.95 71
1 7 7.9 7 6.65
2 7.2 8.4 7.45 6.8
3 7.25 8.37 7.67 7.07
4 7.3 7.4 6.75 7.33
5 7.35 8.15 7.37 7.65
6 7.45 8.37 6.7 7.53
7 7.25 7.5 7.4 7.1
8 7.55 8.07 7.5 7.6
9 7.95 8.3 7.8 8.07
10 7.75 7.55 7.75 8.7
11 7.55 7.2 6.93 7.33
12 8.2 8.1 7.15 7
13 7.85 7.9 7.55 6.7
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