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Cause Analysis for Cracks in the S0SiMnVB Shell

ZHU Xiao-ying, ZHUANG Ming—hui, JIANG Chun-mao ,
SONG Rui-hua, LIU You—jiang ,LIU Shu-yan, LIU Dian—fu
(The North Hua'an Industrial Group Company, Qigihar 161046, China)

ABSTRACT: Objective To analyze the causes for the circumferential annular crack faults appeared in the product shell
after heat treatment. Methods The nature and causes of the crack faults in the shell were determined through macroscopic
and microscopic observation, microstructure examination, chemical composition analysis, and validation tests. Results The
cause for the fault was the occurrence and aggravation of waxing during the continuous production caused by wear and tear
due to the large angle of the convergent die, which led to the enlarged friction in the position of the die angle at the mouth,
resulting in the gradual formation of circular " fold" at the position of 70 ~75 mm from the mouth (50 to 55 mm after ma-
chining). The angle of inlet of the beading die was reduced from 20° to 10° for the un—convergent shell. It was verified
that there was no local metal accumulation in the converging process, the mouth folding was eliminated, and the problem of
the convergent "fold" was completely solved. After heat treatment, machining, magnaflux inspection, there were no mouth
shell crack problems. Conclusion The folding of the convergent blank is the direct cause for the circumferential cracks at
the mouth of the shell after quenching.
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Fig. 1 Horizontal circumferential cracks
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Fig. 2 Fold extension crack at a magnification of (x200)
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Fig. 3 Blank with mouth folding
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Table 1 Chemical composition of the shell
oy 2153/ %
s C Mn Si Cr B v P S
R 0.46~0.52 0.95~1.30 1.35~1.7 0.15~0.35 0.0005 ~0.0035 0.02 ~0.06 <0.030 <0.035
05-1 0.46 1.02 1.41 0.19 0.0030 0.038 0.010 0.0040
05-3 0.46 1.06 1.52 0.22 0.0030 0.045 0.009 0.0040
05-4 0.51 1.12 1.63 0.22 0.0030 0.049 0.018 0.0100
05-5 0.51 1.11 1.55 0.24 0.0020 0.051 0.013 0.0070
05-6 0.51 1.06 1.68 0.22 0.0020 0.039 0.030 0.0024
05-7 0.54 1.05 1.63 0.15 0.0020 0.041 0.030 0.0029
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Table 2 Items and results of raw materials test
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