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3D Modeling of Ground Surface with Statistical Method

Dong Kil Kim*, Yong Tae Kim* and Sang Jo Lee**

ABSTRACT

This paper simulated surface

grinding process with statistically simulated grinding wheel topography,

considering ridge formation phenomenon when grain scratch workpiece.
Wheel grain is modeled as hybrid sphere and cone. Grinding wheel characteristic was evaluated with stylus by

expanding the scanning region of the profilometer from a straight line to a plane. Each grain's diameter and
semi-angle are assumed as normal distribution, each grain's protrusion height from wheel plane is assumed gamma
distribution. So grinding wheel is simulated with grain's position randomly distributed without overlapping.

Ground surface is 3-dimensionally simulated considering ridge formation of workpiece by each grain's cutting,
and then surface profile and surface roughness parameters are compared with real ground workpiece.
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Fig. 1 Modelling of grain
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Fig. 2 Probability density function of grain diameters

Table 1 Mean and standard deviation of wheel grain

S(#) d (ym) 0,4, (um)
30 579 52
46 335 49
60 238 35
80 165 23
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Fig. 10 Flow chart of grinding process

Table 2 Simulation condition

wheel WA46k7v y 205

3460rpm, 37.1m/s

wheel speed

workpiece e =0.2

grinding type surface plunge grinding

table speed 20m/min

grinding depth Sum, 10gm, 15um

Ng 4.59n0/mit
. -8
resolution At 5.4%x10 ®sec,
X: 2um, Y: 1gm
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Fig. 11 Experimental set-up for surface grinding
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Table 4 Parameters of surface roughness

depth 5(um) | depth 10(um) | depthl5(um)
exp. | sim. | exp. | sim. | exp. | sim.
R, 1048 [ 101 { 077 | 128 | 1.02 | 1.29
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