GRBFELEE 200145 KERMAEHCE pp.1018~1021 KSPE 01F245

Simulation and Improvement of Grinding Processes for Linear Motion Guide Blocks
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ABSTRACT

This paper presents a result of simulation and improvement of grinding process for linear motion guide blocks.
A simulation software, which is based on cylindrical grinding process, is used to predict the grinding wheel wear
during the grinding process. To validate the simulation, the simulation result is compared with the experimental one.
Simulation study is extended to obtain an optimal grinding condition for minimizing the grinding wheel wear. The
optimal condition is validated through an experiment.
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Table 1 Grinding condition

Type WA46KmV
Grinding | width 38mm
wheel Diameter 305mm
Cutting speed | 2200rpm
Type LM Block(SCM 420H)
Size 60x70x29mm
Warkpiece

Depth of
heat_treatment 0.9mm
No. of block 5 EA

Feeding speed |0.275 m/s

Table D d
Spf:;'"g feed 1300 mmymin

Rough grinding |5 gm x 603]=300 um
Removal

Finish grinding |2 um x1008)=200 pm
Grinding method

Plunge Grinding

Laser Scanning Micrometer

Fig. 2 Schematic diagram for measurement of
grinding wheel wear using LSM
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Fig. 3 Grinding wheel wear during the LM
block grinding process
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Fig.4 Comparison of measured and computed grinding
wheel wear for the LM block grinding process
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Fig. 5 Comparison of measured and computed surface
roughness for the LM block grinding process
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Table 2 Design of experiments

level 1 level 2 level 3
A 200 300 400
B 2 5 10
C 2 5 10
D 1200 1700 2200
¥ A : Dressing feed speed ( mm/min)
B : Dressing depth of cut ( um )
C : Grinding depth of cut (um )
D - Grinding wheel speed ( rpm )

Table 3 Results based on orthogonal table

A B C D Wear
200 2 2 1200 3.66
200 5 5 1700 3.75
200 10 10 2200 3.99
300 2 5 2200 3.31

300 5 10 1200 4.67
300 10 2 1700 7.86
400 2 10 1700 3.35
400 5 2 2200 5.19
400 10 5 1200 7.93

Table 4 Optimal condition

level 1 level 2 level 3
330 0 | 528® | 549
344 @ | 454 B | 659 ®
55710 | 499 ® | 401 ©
542 ® | 498 @ | 4.16 @

TiOIR

Table 5 Analysis of variance

sum of | mean of
D.OF squares | squares F
A 2 5.09 2.55
B 2 15.38 7.69 4.17
C 2 3.77 1.89
D 2 2.44 1.22
total 8 26.68
error | (6) 11.3 1.84
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Fig. 6 Comparison of measured and computed
grinding wheel wear with the dressing
depth-of-cut varied
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