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Abstract Taking change law of specimen surface roughness under pre-stressed hardening
grinding conditions as study object 45 steel pieces were measured to analyze the influence
mechanism of process parameters pre-stress grinding depth and feed speed on the surface
roughness. The experimental results show that the roughness is nonuniform and its value gradually
increases from cut-in area to cut-out area. The increase of pre-stress value can decrease the surface
roughness inhibit surface microcosmic crack reduce grinding temperature and improve the
surface quality of specimen. As same as to general grinding the surface roughness gradually
increases with the increase of grinding depth and feed speed.
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Table 1 Main technical parameters of M7120A
surface grinder
. vS =
/ ¥ min”' 2 880 37 m/s. 123
/kW 2.8 567
/KW 4.02 245
/mm 250 2
2
Table 2 Experimental plan of pre-stressed hardening grinding
g ap Vw Vs
MPa wm ms™! m s mm
1 57 100 0.01
2 57 100 0.02
3 57 100 0.03
4 57 150 0.02 37 10
5 57 200 0.02
6 28 200 0.02
7 85 200 0.02
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Table 3 Final measurement results of specimens’ surface roughness
o /MPa a, /pm v, / m s’ R, /pm R, /pm Rs /pm R, /pm
1 56 100 0.01 1.272 1. 495 1.548 1. 438
2 56 100 0.02 1.275 1.558 1. 566 1. 466
3 56 100 0.03 1.223 1. 506 1.728 1. 486
4 56 150 0.02 1.473 1.473 1.473 1.473
5 56 200 0.02 1.452 1.517 1. 526 1. 498
6 28 200 0.02 1. 388 1.517 1.737 1.547
7 84 200 0.02 1.397 1.490 1.453 1. 447
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Fig. 4 Effects of grinding depth and feed speed on
surface roughness
a—v,=0.02m/s b —a, =100 pm.
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Fig. 5 SEM morphology of the specimens surface under different pre-stress
a —g=28MPa b —g=56MPa ¢ —¢ =84 MPa.
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Fig. 6 SEM microscopy of the specimens surface under different pre-stress
a —g=28MPa b —g=56MPa ¢ —c¢ =84 MPa.
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