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Cause Analysis of Defects in the Inner Bore of the Shell of an 823 Steel Product
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LIU You—jiang, LI Dong—hua, ZHU Xiao—ying, LIU Yan
(North Hua'an Industrial Group Co. , Ltd. , Qigihar 161046, China)

ABSTRACT: Objective The aim of the study is to investigate the causes of the wall cracking and shrinkage cavity defects
at the bottom of the inner bore of the shell of a semi-finished 823 steel product in the drawing process. Methods Through
the theoretical analysis of the semi—finished product on the deformation mechanism and the law of metal flow in the process
of drawing, combining with the physical and chemical testing and process test, the author systematically analyzed and vali-
dated the causes of the fault. Results As a result, the cause of the fault was found with high accuracy. Conclusion Residu-
al and secondary shrinkage cavity were found in the 823 steel raw materials, which were the essential causes of the defects
in the shrinkage cavity at the bottom of the projectile and wall cracking faults. For the products that passed the range shoot-
ing dynamic tests and the ultrasonic flaw detection process, the presence of the residue and secondary shrinkage did not af-
fect the performance of the shell.
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Fig. 1 Shrinkage cavity at the bottom of the semi—finished product
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Fig.2 Wall cracking of the inner bore
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Table 1 Statistics of shell faults
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Fig. 3 Formation diagram of the shrinkage cavity at the bottom
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Fig. 4 Diagram of wall cracking forming principle
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Fig.5 Metallographic analysis sample

2.1.2  F1FMERERT
B35 4P AR AR S TS AR 8 4 A T i i)

K6 e P B i B 2R

Fig. 6 Fault reappearance test by drawing of semi — finished

product
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Table 2 Metallographic analysis sample
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Table 3 Statistics of fault detection in the inner bore

of the semi-finished product after drawing
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Fig.7 Out of tolerance in wall pit depth
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Fig. 8 Out of tolerance in pit depth at the bottom
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Fig. 9 Wall cracking
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