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Abstract: The wheel-workpiece contact zone is changed due to point grinding inclining angle «
and novel grinding wheel with coarse grinding area angle 6. It changes from line contact into point
contact in theory and the grinding zone temperature is also changed. In this paper, the grinding
zone temperature is simulated by the finite element method. The orthogonal experiments L, (4°)
was designed and thermocouple measurement was used for grinding experiments. Through range
analysis, primary and secondary factors affecting grinding temperature is that coarse grinding area
angle 6 > cutting depth a, > inclining angle « > axial feeding speed v, > grinding wheel speed v,.
The optimum parameters combination of reducing the grinding zone temperature is that 6(20°) ,
a,(0.01 mm),a(1°),v; (0.6 mm/min), v, (35 m/s). Finally, by means of single factor
experiments, the correctness of the simulation was verified and the influence of each parameter on
grinding zone temperature was deeply analyzed.

Key words: point grinding; novel grinding wheel; grinding temperature; finite element
simulation ; orthogonal experiment
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Fig. 1 Triangle heat source distribution model
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Fig. 2 Cylindrical grinding model
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Fig. 3 Flow chart of simulation
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Fig. 4 Temperature field of point grinding
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Fig. 6 Workpiece for thermocouple measurement
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Table 1 Table of orthogonal experiments
RIS A P T
a/(°) 6/(°) a,/mm ve/(mm-min~") v/(m-s™") t/C
1 -1 0 0.01 0.6 35 251. 69
2 -1 7 0.03 1.2 45 311.94
3 -1 13 0. 05 1.8 50 293.62
4 -1 20 0. 08 2.4 60 323. 64
5 -0.5 0 0.03 1.8 60 388.53
6 -0.5 7 0.01 2.4 50 291. 57
7 -0.5 13 0. 08 0.6 45 301.77
8 -0.5 20 0.05 1.2 35 259.5
9 0.5 0 0. 05 2.4 45 390. 23
10 0.5 7 0. 08 1.8 35 272.55
11 0.5 13 0.01 1.2 60 259. 87
12 0.5 20 0.03 0.6 50 270. 47
13 1 0 0.08 1.2 50 270. 91
14 1 7 0.05 0.6 60 252.79
15 1 13 0.03 2.4 35 275.71
16 20 0.01 1.8 45 235.3
K1 1 180. 89 1301. 36 1038.43 1076.72 1 059. 45
K2 1241. 37 1128.85 1246. 65 1102.22 1239.24
K3 1193.12 1130.97 1196. 14 1190 1126.57
K4 1034.71 1 088.91 1168. 87 1281. 15 1224.83
k1 295.22 325.34 259.61 269. 18 264. 86
K 310. 34 282.21 311. 66 275. 56 309. 81
k3 208. 28 282.74 299. 03 297.5 281. 64
k4 258. 68 272.23 292.22 320. 29 306. 21
R 51. 66 53.11 52.05 51.11 44.95
I ) ML XA 0 > BEHITREL a, > R o > TELRHEE v, > BV v,
U WIES 6(20°) ,a,(0.01 mm) ,a(1°),v;(0. 6 mm/min) ,v (35 m/s)
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Fig. 7 Influence of a, on grinding temperature

3.2.2 v, NP I B A B2 R

M8 H AT (7 E AN SR A R EEA— 2 )y
FRER AR EE R 1.3 ~ 1.5 /5. 750, &5
V) il W P ) 2 R R v, B ORI TR R
Sl LR R v, BEOR BEHI T AR K, BEAE AN
PR I DTS 1 U v

600

O E
s00 | WEH

400

2300t
200 -

100 |

0

10 20 30 40
v/(bm-min™)

E 8 v, MEHIRERN
Fig. 8 Influence of v, on grinding temperature
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Fig. 9 Influence of v, on grinding temperature
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Fig. 10 Influence of a on grinding temperature
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