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Control of Primary Solidification Mode for Improving Solidification
Cracking Resistance, Corrosion Resistance and Cryogenic
Toughness of Austenitic Stainless Steel
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{Received May 10, 1992)

Concept of primary solidification mode control was adopted to obtain optimal
solidification crack resistancehot ductility,corrosion resistance and toughness for
austenitic stainless steel:

By controlling primary solidification phase as primary ¢ and containing no ferrite at
room temperature, optimal solidification crack resistance, hot ductility, corrosion
resistance and cryogenic toughness could be obtained.

The optimum chemical composition of austenitic stainless steel ranges 1.46~1.55
(Creq/Nieq ratio) calculated by Schaeffler's equation.
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Table 1. Chemical compositions of test materials
Chemical composition (wt.%) .
Melts - Creq/Nieq
C Si Mn P S Cr Ni A% N,* 0,*
1 0.041 | 0,14 | 0,15 0,010 | 0.008 | 17.16 | 14.36 | 0,030 320 260 1.19
2 0,036 | 0.14 | 0,19 0.010 | 0.007 | 18.32 | 13.28 | 0,034 292 230 1. 38
3 0,036 | 0.25 [ 0,16 | 0,009 | 0,007 | 17.84 | 12.56 | 0.050 96 240 1.42
4 0.035 | 0.23 | 0.15 | 0.008 | 0,008 | 18.28 | 11.92 | 0.069 | 205 290 1,53
5 0.054 | 0.26 | 0,13 | 0,009 | 0,011 | 19.32 | 9.24 | 0.38 287 330 2,09
6 0,053 | 0.27 | 0.17 0.014 | 0,009 | 20.16 8.12 | 0,25 196 218 2.48
A 0,073 — 0.03 | 0.004 ) 0.007 | 16,10 | 13,32 — 43 143 1,21
B 0. 055 — 0.009 | 0.004 | 0,007 | 17.07 | 12.48 — 43 270 1,36
C 0.061 — 0.007 | 0.004 | 0,007 | 17.34 | 11.82 — 45 293 1,46
D 0. 057 — 0.005 [ 0,004 { 0,007 | 17.71 | 11.38 — 49 300 1.55
E 0. 052 — 0.005 | 0.004 | 0,007 | 18.13 | 10,66 — 53 425 1.70
F 0, 066 — 0.008 | 0.004 | 0,007 | 19.32 | 8.78 — 56 319 2.20
* . ppm
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Fig. 1. Shape and dimensions of hot ductility
test specimen.
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Table 2. Mechanical properties of test materials

Melt Yield stress Tensile stress Elongation
(kg/mm?)* (kg/mm?) (%)
1 23,76 52,67 50. 07
2 24.0 52,83 62, 63
3 22,57 52.73 64,63
4 22.43 53.63 65. 07
5 25.50 60, 87 65, 87
6 32,43 64. 50 57.13
A 21,97 52.23 60. 33
B 22.06 53.13 63.83
C 20. 43 53.10 66. 13
D 20. 83 55.0 65, 07
E 20,53 57.03 65, 40
F 27.47 63,97 58, 63
* [ 0,2% offset stress
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Fig. 2. Results of Varestranit

solidification crack tests of melt stainless steel.
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