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Laser assisted machining of silicon nitride ceramics
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Table. 1 Operating condition of LAM

Beam traveling speed = 520mm/s (620RPM)
Spot size = @3mm

1 2 3 4 5 6 7 8

Power(W) 280 320 400 500 620 280 320 400

Intensity |, . 103|45x10%|5.7x10%|7.1x10%| 8.8x10%| 4.0x10%|4.5%103| 5.7x10°
(W/cm®)
Feed rate
ot | 0013 | 0013 | 0013 | 0013 | 0013 | 0.024 | 0.024 | 0,024

9 10 11 12 13 14 15

Power(W) | 500 620 280 320 400 500 620

Intensity 7 1x10%|8.8x10° 4.0x10%|4.5x10°(5.7x10°|7.1x10°| 8.8x10°
(W/cm”)

Feed rate

(o /reyy | 0024 | 0024 | 003 | 003 | 003 | 003 | 003

3. 2% 4 3%
3.1 o} "4 o] R 7+ 23233 A AAE

Fig. 32 Table. 29] Hd] A2 oj& YeA Aolth 718 £=(v)9} ol $=() %
A ZAol(d)Z A& AAS(MRR, Material Removal Rate)2 78 5 9t}
MRR = vfdlmm?/sec] o))
Table. 1] 109, 15W 43¥ ZA A8AAEL 8022 HUygaew, ol 71& o
2ko] 1898k of 454 whE
“Table. 2 Maximum depth of cut and MRR for Table 1

L 1 2 3 4 |5 |6 | 7 8-
' gaé‘uﬁfﬁ?) 089 | 096 | 105 | 11 | 114 | 028 | 042 | 053
| (mf’nﬂsjl:ec) 60 | 65 | 71 | 74 | 77 | 35 | 52 | 686

| 9 | 10| 11| 12| 13| 14] 15

e i | 062 | 064 | 008 | 027 | 043 | 050 | 051
B R 177 | 80 | 12 | 42 | 67 | 78 | 80
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(a) (b)
Fig. 4 Microscopy images of SisNy surface : (a) Before LAM
(b) After LAM (test 4 of Table. 3)

(a) (b)
Fig. 5 Defect of SisNy surface after LAM : (a) Demage by excessive

energy on processed surface(test 5) (b) Surface defect by chatter
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(c) (d)
Fig. 6 Micrographs of chips for LAM : (a) No. 10 test condition (b) No. 6 test
condition (c) Slid of chip which slides over the rake face and (d) SisN4

Wi 10 10

grains on surface of chip
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