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Analysis of the Cracking of Low Alloy Steel Hollow Grinding Balls

SUN Aimin', ZHANG Hao', LYU Zhenlin?

(1. Ma'anshan City Haitian Heavy Industry Technology Development Co., Ltd., Ma'anshan 243141, China; 2. School of
Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract: Optical microscopy and scanning electron microscopy were used to observe and analyse the microstructures of
large hollow grinding ball residues made of low-alloy steel that cracked during use, and their hardness and impact
toughness were determined. The results show that inclusions and microscopic shrinkage cavities exist in the microstructures
of large low alloy steel hollow grinding balls, as well as uneven and thorough microstructure transformation, resulting in
significantly lower impact toughness and higher hardness, causing cracking of the hollow grinding balls during operation.
Measures to prevent cracking of large low alloy steel hollow grinding balls have also been proposed.
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Fig.2 Metallographic structure of a large hollow grinding ball
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Fig.3 Macroscopic morphology of cracked hollow grinding ball
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Fig.4 Local morphology of the cracked hollow grinding ball
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Fig.5 Cracked-sectional morphology of cracked hollow grinding
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Fig.6 Microstructure of cracked hollow grinding balls: (a) microstructure near the outer surface of the grinding ball; (b) microstructure
at the center of the grinding ball wall thickness
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Fig.7 Surface defects of a hollow grinding ball: (a) surface slag inclusion defect; (b) microcrack defect on the as-cast surface of a
hollow grinding ball
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Fig.8 Surface morphology of the grinding ball after 15 000 h of
operation
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