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Effect of Solution Temperature and Grain Size on Ultra Low
Temperature Impact Energy of S31608 Stainless Steel Extruded Pipe

Wang Shaobing, Sun Wengiang, Wang Man, Zhou Zhu, Du Lei, Lu Qiangian
( Zhejiang Jiuli Hi-Tech Metals Co. , Ltd. , Huzhou 313000)

Abstract The ultra low temperature impact tests for S31608 stainless steel (/% ;0. 065C,16. 50Cr,11. 80Ni,2.2Mo)
@168 mm x 13 mm extruded seamless pipe ( solid-solution-treated at 1 060-1 020 °C with grain size 50.2-17.6 pm) at
20 C and -40--269 C are carried out, and the impact fracture is analyzed by scanning electron microscope. The results
show that the S31608 steel has high impact energy i. e. 290-360 J at —269-20 °C, and only the grain size of steel has obvi-
ous effect on impact energy at —80 C and —120 °C, the impact energy of steel with grain size 25. 3-50. 2 pm ( solid-solu-
tion-treated at 1 060-1 040 C) at —80 C and - 120 C is 330-360 J, but that of steel with grain size 17.6 pm ( solid-so-

lution-treated at 1 020 °C) at —80 C and -120 C is 320-360 J.
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Table 1 Chemical composition of S31608 stainless steel
tube/ %
C Si Mn p S Cr Ni Mo N

0.065 0.25 1.50 0.0250.0050 16.50 11.80 2.20 0.08
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Fig.1 Dimensions of sample for ultra low temperature impact
test

B2 iR 31608 59 E AR i Bl AP SR : (a) 1060 C 30 min, 50.2 pm, (b) 1040 C 30 min, 25.3 pm, (c)

1020 °C 30 min, 17.6 pm

Fig.2 Solid solution temperature, time and average grain size of test 31608 steel pipe: (a) 1 060 C 30 min, 50.2 um, (b)

1040 C 30 min, 25.3 pum,(e) 1020 °C 30 min, 17.6 pm
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Fig.3 Variation curve of impact energy with temperature under
different grain sizes of S31608 seamless pipe
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Fig.4 Impact fracture morphology of S31608 steel seamless pipe with grain sizes 50.2 pm(a) (b) (¢).25.3 pm(d) (e) (f) and

17.6 pm(g) (h) (i) at —120 C(a) (d) (g), -160 C(b) (e) (h) and -196 C(c) (f) (i)
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