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R®1 CADIEHKMLZER S
Table 1 Chemical composition of CADI grinding balls wy/%

C Si Mn Cr Cu P S

3.71 2.69 223 0.45 0.15 0.05 0.03

2 CADIEHKMLETZ
Table 2 Heat treatment process of CADI grinding balls
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Fig. I MLD-10 impact tester schematic diagram
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Fig. 2 As-cast microstructures of CADI samples
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Fig. 3 Microstructures of CADI samples with different quenching times
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Fig. 4 XRD patterns of CADI samples with different quenching times
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Fig. 5 Volume hardness and impact energy of CADI samples
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Fig. 6 SEM images of fracture surfaces of CADI samples after impact test
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Fig. 7 Effect of test cycles on cumulative mass loss of CADI samples
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Fig. 8 Impact worn surface of CADI sample
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Fig. 9 Micro-hardness of matrix and worn scar subsurface
after impact wear test
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Fig. 10 SEM image of cross-section of CADI samples after impact wear test
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Effect of Microstructure on Impact Wear Resistance of CADI Grinding
Balls

LAI Wei-ji'?, LI Jie"?, ZHENG Bao-chao'?, TU Xiao-hui'?, LI Wei'?

(1.Institute of Advanced Wear&Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510632,
Guangdong, China; 2. National Joint Engineering Research Center of High Performance Metal Wear Resistant Materials
Technology, Jinan University, Guangzhou 510632, Guangdong, China)

Abstract:

CADI grinding balls were prepared by oil quenching and isothermal treatment in air. The grinding balls with
different microstructures were obtained due to the different quenching times in oil medium. The effect of
microstructure on impact wear resistance of CADI was investigated using OM, SEM, XRD and impact wear
tester. The results showed that the microstructure of CADI grinding balls with a short quenching time mainly
consisted of lower bainite, while the matrices of CADI with a long quenching time were mainly composed of
martensite. In the impact wear test with the impact energy of 1.2 J, the martensite CADI samples showed the
better wear resistance in the early stage of the wear test. As time went on, the wear loss was more and more
severe, exceeding CADI samples without martensite. In addition, the samples may form the deformation
layers, and the stress concentrators appear at the matrix—graphite nodule interfaces. When the toughness of
the materials is insufficient, the cracks easily generate from the matrix—graphite nodule interfaces, resulting in
wear performance to be diminished.

Key words:
CADI grinding ball; oil quenching; martensite; impact abrasive wear; graphite nodules; stress concentrator
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