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Research of Microstructure and Mechanical Property of Grinding Modificative Layer of
Carbonitriding MSONiL Steel

LIU Yi, CHENG Shuang, DU Haitao, ZHAO Yuan

(Aviation Key Laboratory of Science and Technology on Precision Manufacturing Technology,
AVIC Beijing Precision Engineering Institute for Aircraft Industry, Beijing 100076, China)

[ABSTRACT] The surface modificative layer microstructure, residual stress and microhardness of carbonitriding
MS5ONIL steel after different grinding parameters were studied. The results show that grinding surface modificative layer
is very small deformation martensite and some austenite which is nanometer grain zone. The grain turning phenomenon
is apparent. The content of austenite is affected by grinding heat of different grinding parameters. The grinding surface
modificative layer may be divided into three parts, the outermost grinding heat affected layer about 0—20 um, the middle
high hardness surface modificative layer about 20—70 um and the internal diffusion surface modificative layer about
70—200 um. In order to reduce the impact of different grinding parameters and improve the structure property of surface
modificative layer, some grinding surface modificative layer may be removed but keep the maximum depth of not more
than grinding heat affected layer and then the high mechanical properties of MSONIL steel are obtained.
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Table 1 Main components of MSONiL steel (mass fractions) %

C Si Mn S P Cr Mo Ni A% Fe

0.14 | 0.16 | 0.28 | 0.02 | 0.015| 4.10 | 4.38 | 3.58 | 1.16 | A&
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Table 2 Grinding parameters
AR R JEHITRIE AL
v,/ (m/min) v,/ (m/s) a,/mm f./ (mm/str)
25 17.5 0.004 2
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Fig.1 Surface micro-morphology by grinding wheels with different

grain sizes
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Fig.4 Influence curve of microhardness field by grinding wheels
with different grain sizes
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