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Abstract

The interest of austenitic heat resistant stainless steels containing high Si has increased because they
have higher resistance of oxidation and higher strength at high temperature than STS 310. This study carried
out Varestraint test for evaluation of solidification cracking sensitivity of 14 different stainless steels.

As a result of Varestraint test, all specimens solidified as primary ferrite, and solidification crack
sensitivity increased with adding N, to shielding gas. Nb and W had beneficial effect on solidification
crack resistance in case of less than FN 2 containing, but crack sensitivity increased with Nb and W in
case of more than FN 2. Ce had beneficial effect on solidification crack resistance but impaired weld bead

appearance.
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Table 1 Chemical composition of 14 austenitic heat resistant stainless steels(wt%)

Cr Ni Mn Si P S C Nb W Ti Other
STD 18.0 8.4 1.0 1.6 | <0.02 | <0.004 | 0.06 0.2 0.94 <0.02
1 18.1 8.4 1.0 1.6 | <0.02 | <0.004 | 0.06 0.2 0.5 <0.02
2 18.4 8.4 1.0 1.6 | <0.02 | <0.004 | 0.06 0.2 1.86 <0.02
3 18.8 8.4 1.0 1.6 | <0.02 | <0.004 | 0.06 0.27 0.48 <0.02
4 18.8 8.6 1.0 1.6 | <0.02 | <0.004 | 0.06 0.28 0.95 <0.02
5 18.4 8.5 1.0 1.6 | <0.02 | <0.004 | 0.06 0.25 1.84 <0.02
6 18.7 8.6 1.0 1.6 | <0.02 | <0.004 | 0.06 0.11 0.95 <0.02

7 18.4 8.5 1.0 1.6 | <0.02 | <0.004 | 0.06 0.21 0.94 <0.02 | tr. Ce
8 18.1 8.5 1.0 1.6 | <0.02 | <0.004 | 0.06 0.21 0.54 <0.02
9 18.4 8.5 1.0 1.6 | <0.02 | <0.004 | 0.07 0.2 0.94 <0.02
10 18.7 8.4 1.0 1.6 | <0.02 | <0.004 | 0.06 0.2 1.84 <0.02
11 18.3 8.4 1.0 1.6 | <0.02 | <0.004 | 0.06 0.3 0.55 <0.02
12 18.0 8.2 1.0 1.6 | <0.02 | <0.004 | 0.06 0.33 0.93 <0.02
13 18.1 8.5 1.0 1.6 | <0.02 | <0.004 | 0.06 0.32 1.83 <0.02
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G gotel SHIHA AR T e 20) 147%9) RO RTE AVE Creq./
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A ke w A shetel AEd 1S chuck 3 & 7@ A 0 ghe FN 3~129] Mol o] &
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Table 2 Ferrite numbers of specimens after Varestraint test
( " Measured FN
Specimen No [Creq./Nieq.® FN L00%Ax 95531\?; ?82?12
STD 1.61 3 1.7 0.5 0
1 1.60 4 1.4 0.3 0.2
2 1.69 4 3.6 3.2 2.1
3 1.67 6 3.1 1.9 1.2
4 1.65 5 3.2 1.7 1.45
5 1.71 5 4.4 3.05 2.45
6 1.64 5 2.7 1 0.2
7 1.64 5 3 1.2 0.6
8 1.67 7 2.4 0.95 0.5
9 1.72 8 4.7 2.7 2.05
10 1.87 12 10.1 5.9 4.75
11 1.75 10 4.8 2.1 1.8
12 1.78 9 5.9 2.4 2.2
13 1.78 8 6.6 2.5 1.45
© COr eq. %Cr + (1.21x%Mo) + (0.48x%Si) + (0.1x%Nb)+ (2.27x%V) + (0.72x%W) +
(2.2x%Ti) (0.21x%Ta) + (2.48x%Al)
Ni eq. = %Ni + [(0.11x%Mn)-(0.0086x%Mn2)] + (24.5x%C) + (14.2x%N)+ (0.41x%Co)
(0.44%%Cu)
Creq. = %Cr + %Mo + 1.5X%Si + 0.5X%Nb, Ni eq. = %Ni + 30X%C + 30X%N + 0.5xNn

(a) By Hull equation

(b) By DeLong equa
(c) By magne-gage
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Fig. 2 Change of microstructure of specimen No.10
(x500) (A:100% Ar, B:5%N2, C:10%Nz)
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