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Geometric Error Prediction of Ground Surface by Using Grinding Force

Long-Zhu Chi’, Jae-Seob Kwak™, Man-Kyung Ha*

{ Abstract ,l

the grinding force.

Because a generated heat during grinding operation makes a serious deformation on a ground surface as a convex form,
a real depth of cut in deformed zone has larger than an ideal depth of cut. Consequently, the ground surface has a geometric
error as a concave form after cooling the workpiece. In this study, the force and the geometric error of surface grinding
were examined. From evaluating magnitude and mode of the geometric error according to grinding conditions, an optimal
grinding condition was proposed to minimize the geometric error. In addition, the relationship between the geometric error
and the grinding force was found out. Due to least square regression, it was able to predict the geometric error by using
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Table 1 Experimental equipments

Instrument Model
Grinding machine Horizontal s'pmdle surface
grinder
WA46KmV, WA120KmV,
Grinding wheel WA200KmV
(225X 20 X 50.8mm)
. SKH51(HRCS5)
Workpicce (100X 90X 20 mm)
3D Coordinate OMS-600 , )

Measuring Device

Table 2 Experimental condition

Item Conditions
Wheel speed 1,800rpm
Table speed 7.6, 10.2, 12.4, 14.2(m/min)
Depth of cut 5, 10, 15(zm)
Dressing condition Single point diamond dresser
Grinding type Plunge & Up-grinding& Dry cut

Table 3 Chemical composition(%) of workpiece

C|Si|Mn|P | S |C| WM |V
0.8810.24|0.29|0.02|0.002/ 4.01| 5.6 |4.62|1.63

SKH51
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Fig. 3 Examples of geometric error in workpiece
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Fig. 8 Relationship between geometric error and change
of force
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