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Effects of the Grinding Conditions on the Shape
of Center Ground Part

J. I. Cho*, K. Kim**

ABSTRACT

The form accuracy of parts has become an important parameter. Therefore, dimensional tolerance and
geometric tolerance are used in the design stage to satisfy required quality and functions of parts. But the
informations on the machining conditions. which can satisfy the assigned geometric tolerance in design, are
insufficient. The objectives of this research are to study the effects of the grinding parameters such as tra-
verse speed. work speed, depth of cut, and dwell time on the after-ground workpiece shape, and to find out
the major parameters among them. The results are as follows: The effects of work speed and depth of cut
on workpiece shape are negligible compared with the effect of traverse speed. There is an optimal dwell
time depending on the traverse speed. The optimal dwell time is decreasing as the traverse speed is
increased.
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Fig. 1 Effect of normal grinding force on the material removal rate
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Fig. 2 External cylindrical traverse grinding showing exag-
gerated wheel surface due to machining elasticity
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Table 1 Experiment conditions (Experiment 1)

23z 48z
grinding wheel WAG0L7V30
grinding wheel speed 1740 r.p.m.
dwell time 2 second
spark out times 3 |
LEEE.] CE R
traverse speed 0.130, 0.714, 1.630 m/min
work surface speed 6.16, 14.6, 245, 3346 m/min
depth of cut 0.0125%x8, 0.0250%4
(mm/path X No. of path) | 00375x3, 0.0500x2 mmx38

Table 2 Experiment conditions (Experiment 2)

b k2. 233
grinding wheel WAG60L7V30
grinding wheel speed 1740 r.p.m.
work surface speed 146 m/min
spark out times 3 3
depth of cut 0.0i25 mm
agzy A3
traverse speed 0.130, 0.714, 1630 m/min
dwell time 2, 4, 6 second
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Fig. 3 Schematic illustration of grinding wheel deflection
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Table 3 Machining elasticity parameter (Experiment result)

traverse speed(V.) diameter (mm)
path k
(m/min) before after
tail » head| 29675 29582 0.0574
head — tail| 29582 29,580 0.028
0.130
tail - head|  29.580 20580 0.01
head ~ tail| 29580 29580 0.0
tail — head |  29.746 29,664 0.193
head - tail| 20664 | 29653 0.114
0.714
tail > head| 29.653 29.649 0.108
head —» tail|  29.649 29.648 005
tail — head| 29729 29.668 0.2097
head - tail| 29668 | 20652 0.1236
1630
tail > head| 29652 29.647 0.0594
head — tail| ~ 29.647 20.642 0.0781
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Table4 Grinding results in each condition

work surface] traverse |depth of .
Test dness(Ra) G )
No speed(Vy) | speed(V) | cutla) () (um) ()
| (m/min) {(m/min)| (mmy | A2 m -
1 0.0125| 1580 4.30 2.50
- 2 0.0250| 1.486 390 235
H 0.130
3 0.0375| 1.200 340 2.45
4 0.0500| 1.018 375 2.60
-5 00125| 1213 5.15 175
6 0.0250| 2.940 9, 2.
— 616 | 0714 %0 10
7 0.0375] 1.663 4.15 195
8 0.0500| 1.300 2.75 2.10
9 0.0125| 1.445 2.25 160
1 1 . 3 g
0 Lo |0:0%50] 1831 3.25 1.85
11 0.0375| 1922 395 2,65
12 0.0500] 1.877 4.20 3.40
13 0.0125| 0.659 5.10 2.80
14 oaz0 [00250] 0650 385 2.45
15 ’ 0.0375{ 0635 3.60 2.60
16 0.0500| 0627 4.00 2.50
17 0.0125| 1.586 4.25 2.00
18 0.0250| 1.963 5.60 1.75
~——1 146 0.714
19 00375 1.381 3.70 1.80
—
20 0.0500| 1.159 3.05 1.90
21 0.0125{ 1477 2.95 1.00
22 0.02! k X .
1630 50| 1.881 455 115
23 0.0375 1.700 4.00 1.55
24 0.0500 2.365 5.25 220
Tegy | VoK Surtace| averse depthoof] () (<)
No speed(Vy) | speed(VD) | cuta) () () ()
" | {m/min) {(m/min){ (mm) - = -
25 00125| 0745 3.20 2.25
26 0130 0.0250 0745 320 2,00
27 ’ 0.0375] 1431 4.00 2,00
28 0.0500| 1.300 3.90 2.45
29 0.0125| 1.009 3.90 130
30 0.0250| 1.127 3.90 155
F— 245 | 0714
3 0.0375] 1.136 6.05 1.55
32 0.0500 1.486 6.80 195
33 00125) 1504 6.00 1.40
34 0.0250] 1.145 5.50 2.35
— 1.630
35 0.0375| 1.430 7.60 1.80
36 0.0500| 1550 5.20 2.30
37 00125 0572 410 225
=]
38 013 0.0250| 0613 2.60 2,00
39 ' 0.0375| 0.804 2.85 1.95
40 0.0500] 0818 355 2.05
41 00125 0931 3.70 155
42 3346 | 0714 0.0250{ 1.372 5,50 1.75
43 ’ ’ 0.0375| 0845 345 155
44 0.0500] 1.213 3.90 205
45 0.0125| 1522 575 305
46 1630 0.0250 1.368 810 3.05
47 ’ 0.0375| 1604 9.05 355
48 0.0500| 2709 1250 470
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Fig. 4 Straightness profile (Experiment) (t,=dwell time, V =traverse speed)
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Table 5 Variation of straightness(Experiment, Simulation)

traverse | dwell :
straightness (im) tolerance
speed (V1) | time(ts)
(m/min) | (sec) | experiment | simulation 6
2 2.70 220 18
4 1.65 1.56 0.5
0.13
6 0.95 1.03 -0.9
8 - 0.73 -
2 2.15 127 4.0
3 - 0.68 -
0.714
4 0.75 0.70 05
6 1.20 0.73 39
0 - 350 -
1 - 1.58 -
15 - 1.80 -
1.63
2 1.00 197 -9.7
4 1.70 2.28 -34
6 215 232 -0.8
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