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A Study on the Flat Surface Zone of the Flexible Disk Grinding System
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Abstract }

Inherent dynamic interaction between flexible disk and workpiece creates partially non-flat surface profile. A flat
zone was defined using minimum depth of engagement. Several key parameters were defined to explain the
characteristics of the zone. Process conditions including disk rotation speed, initial depth of cut and feed speed were
varied to produce product profile database. Comelation between key factors was examined to find the characteristic
dependencies. Trends of key parameters were displayed and explained. Higher flat zone ratio was observed for lower
depth of cut and higher disk rotation speed. Ratio of minimum depth of cut against target depth of cut increased
for higher feed speed and disk rotation speed but was insensitive to the depth of cut variation. The process transition

was visualized by continuously displaying instantaneous orientation of the deflected disk and the location of key

parameters were clearly marked for comparison.
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Fig. 4 Flat zone definition in the output profile
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Table 1 Process condition range

Parameter Y Ve docy
(rpm) (mmy/sec) (mm)
Min 1000 2 5
Range
Max 3000 6 10
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Table 2 Output parameter trend sample for various v '

Input Vs (mm/sec)
Output 2.0 3.0 4.0 5.0 6.0
doe,;, | 2216 | 1.716 | 1.398 { 1.179 | 1.019
Rox 0.103 | 0.119 { 0.122 | 0.121 | 0.117
Rz 0.946 | 0.956 | 0.963 | 0.968 | 0.972
R, 0.843 | 0.837 | 0.841 | 0.847 | 0.855
Rly 0.616 | 0.545 | 0492 | 0455 | 0.421
Ry 0465 | 0360 | 0.294 | 0247 | 0214
Ry 0443 | 0343 | 0.280 | 0.236 | 0.204
Ry 0.567 | 0.426 | 0331 | 0263 | 0214
R, 0.443 | 0343 | 0.280 | 0236 | 0.204

* T+ w=1000(rpm), doc,=5(mm)

Table 3 Cross correlation between parameters

Re2| Ru3 | Byl | Ry2 | BRy3 | Rya R,,
Rz2 | 1|-0.008|-0.770{-0.765]-0.765|-0.629| -0.765
Ru3 .0.554|-0.576|-0.576|-0.703| 0.576
Ry 0.998 |0.997 | 0.978 | 0.997
By2 1.000 [ 0.980 | 1.000
Ry3 10980 1.000
By | 0980
B -
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