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Analysis and Countermeasures of CADI Grinding Ball Abnormal Structure
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Abstract: The microstructure of as-cast and quenched grinding balls was observed in the diameter direction by means of
standard metallographic technique, optical metallographic microscope and scanning electron microscope (SEM). The
differences of as-cast and quenched microstructure between domestic and Mongolian grinding balls from the surface to the
heart were compared and analyzed. The mechanism of the effect of the composition of the surface chilling layer on the
overall heat transfer process of the grinding ball was revealed. The results show that the adjustment direction of chemical
composition is proposed from the two aspects of improving as-cast microstructure and reducing austenite stability. The

production problems of CADI grinding ball in Mongolia, such as abnormal microstructure, unquenchable center and

substandard performance, are solved successfully.
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Tab.1 Hardness of quenched Mongolian grinding balls

# % W% % /mm 0 10 20 30 40 50 60
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Tab. 2 Chemical composition and mechanical properties of ¢6120 mm CADI grinding balls

2B w (%) 1% PERE
_ REBEE OS5 RMEEREE
C Si Mn Cr Mo Cu P Fe /]
(HRC) (HRC)
34~38 2530 15~1.8 0.2~05 0.05~0.10 0.2~03 =0.03 <0.05 A 48-52 <4 =12
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Fig.1 Microstructure of as-cast domestic grinding balls
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Fig.2 Microstructure of quenched domestic grinding balls
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Fig.3 Microstructure of as-cast Mongolian grinding balls
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Fig.4 Secondary electron images of as-cast Mongolian grinding balls
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Fig.5 Microstructure of quenched Mongolian grinding balls
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Fig.6 Secondary electron images of quenched Mongolian grinding balls
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Tab. 3 Adjustment of chemical composition of ¢)120 mm CADI Mongolian grinding balls

2 15 w (%)
TE C Si Mn Cr Mo Cu S P Fe
59 3 3.4~3.8 2.5~3.0 1.5~2.0 0.2~0.5 0.05~0.1 0.2~0.3 <0.03 <0.05 R
B S S 3.4~3.7 2.0~2.5 1.2~15 0.3~0.5 0.3~0.4 0.4~0.6 <0.03 =<0.05 FS

S AL 53 3.62 2.42 1.27 0.399

0.295 0.596 0.013 0.026 R
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Tab. 4 Mechanical properties of quenched ¢120 mm CADI Mongolian grinding balls after chemical composition
adjustment
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Fig.7 Graphite morphology of the test grinding balls
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Tab.5 Results of spheroidization analysis of test grinding ALY+ BROR A SR AR, AR 440/, A 15
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Fig.8 Quenched microstructures of the test grinding balls
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