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Table 2 Design scheme of process parameters and level

Factor symbol Parameter

level 1 level 2 level 3 level 4

71 599 DNGAHZE AFE A Current (A)
Nd-YAG #l o] A 713 7] (DMG40) = PCell 2]t o]F7 2 2] A|of
o} oA EEA 7} 7hst S

1

B Frequency (KHz) 4
T4 TolA Qrk. w3k C Scanner head speed (mm/s) 100
D Depth of cut(mm) 0.03

50
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70
50
250
0.005
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Table 3 Orthogonal array table for L32(44)
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Fig.1 Schematic diagram of Nd-YAG laser machine :: i i ‘ll ;
Table 1 Specification of Nd-YAG laser machine 16 ) 2 3 1
Items Specification 17 3 1 4 1
Machining range 65 x 65 (mm) 18 3 2 3 2
X ax1:s 400 (mm) ;3 z i f 431
feeding range | 20 300 (mm) 21 3 1 4 2
Z axis 500 (mm) 22 3 2 3 1
Laser diameter 0.004 ~ 0.1 (mm) 23 3 3 2 4
Laser power 100W (Max.) 24 3 4 1 3
Current (A) range 1(Min.) ~ 70(Max.) 25 4 1 3 3
- 26 4 2 4 4
Frequency (KHz) range 4(Min.) ~ 50(Max.) 27 7] 3 ] |
Scanner head speed (mm/s) range 100(Min.) ~ 250(Max.) 28 2 n 2 >
29 4 1 3 4
3. chm AEAEYo XE 30 4 2 4 3
31 4 3 1 2
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Table 4 Formula of nominal-is-best characteristics & smaller-the-better
characteristics

Smaller-the-better characteristics

Z%

ni=1

Nominal-is-best characteristics

2010g(£) —10log[—

Table 5 Average S/Nratio for each level of WC (optimal cutting condition)

level Factor

A B C D
1 -2.6381 -1.7555 -2.1839 -2.7274
2 -1.8731 -2.0799 -2.3014 -2.5515
3 -2.4991 -2.9344 -2.5539 -2.1343
4 -2.7250 -2.9656 -2.6961 -2.3221

Table 6 Average S/Nratio for each level of S45C  (optimal cutting condition)

level Factor

A B C D
1 -1.9637 -2.0835 -1.6594 -2.2394
2 -2.3256 -1.9744 -2.0869 -2.4749
3 -2.1396 -2.0213 -2.6773 -2.3830
4 -2.4546 -2.8042 -2.4598 -1.7862
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Fig.2 Main effect plot for average S/N ratio of WC & S45C

Table 7 Evidence result of WC & S45C

WC S45C
Machining depth(mm) 0.305 0.257
Surface of roughness(4m) 1.966 1.276
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