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Surface Micro-structure Damage of 40Cr Samples in Pre-stressed Dry Grinding Process

GUAN Hong-bo', CHEN Lei', ZHANG Xiu-ming', ZHANG Tian-le*, XIU Shi-chao'
(1. School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110189; 2. Department of
Mechanical Engineering, Clemson University, Clemson SC29634, USA )

Abstract: Surface residual stress, surface burns, ground cracks and other surface micro-structure damages, which af-
fect the service life of parts directly and even cause serious component failure, are important factors to measure the sur-
face quality of parts. A pre-stressed dry grinding test was performed for 40Cr steel and residual stress, hardness were al-
so tested. The morphology and chemical composition of the surface layer were studied by adopting the analytical meth-
ods, such as SEM and EDS. The results show that the surface layer of sample is hardened, and pre-stress restrains re-
sidual tension stress. Residual tension stress increases with increasing of grinding depth and decreases with increasing of
the pre—stress. The grinding depth has a significant effect on surface melting coating and micro—crack damages. The oxi-
dation film caused by grinding burn can affect the performance of sample. Pre-stress can reduce the grinding micro-crack
damages by changing the residual stress.
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Table 1 Experimental conditions of pre—stressed dry grinding

Grinding Torque/ Pre-stress/
Sample No.

depth/pm (N + m) MPa
0 50 0 0
1 50 40 28.6
2 100 40 28.6
3 150 40 28.6
4 150 60 42.9
5 150 90 64. 3

48
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Fig. 2 40Cr sample after pre—stressed dry grinding processing
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Table 2

Measurement results of the surface residual

stress and hardness on ground surface

Sample Grinding Pre-stress/ Residual Hardness/
No. depth/pm MPa stress/ MPa HV
0 50 0 104.7 515.8
1 50 28.6 85.4 513.3
2 100 28.6 105. 6 671.6
3 150 28.6 125.2 742.5
4 150 42.9 108. 6 740. 2
5 150 64. 3 76.3 735.1
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Fig. 3 SEM morphologies of the melting coating of 40Cr samples
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Fig. 4 Surface morphologies of the surface cracks of 40Cr samples
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Fig.5 Surface morphologies and EDS analysis of the unburnt surface
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