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Table 1 Cooling coefficients under different CO: laser power and assisting gas pressure
(a) BkimiEA 50 He, AR FH TSR

(a) Cooling coefficients under different conditions when the pulse frequency is 50 Hz

2

T = T« + o=

Average 45 W 55 W 65 W
laser power
E “?bhme O_f T emperature CO_C_-,h_ng Temperature CO_O,h,ng T emperature CO_O.llrlg
assistanl air coeflicient coeflicient coellicient
- 1168°C 1266°C 1334°C
10 kPa 1110°C 0. 950 1242°C 0. 981 1278°C 0. 958
20 kPa 1097°C 0. 939 1226°C 0. 968 1242°C 0.931
30 kPa 1088°C 0.932 1208°C 0.954 1218°C 0.913

(b) BKIRIRZE A 100 Hz, £ 7B & 4 T 8% ) R
(b) Cooling coefficients under different conditions when the pulse frequency is 100 Hz

Average

45 W 55W 65 W
I«‘:l."s(",l' I][]“’ er
Pressure of | Cooling - Cooling - Cooling
. . I'emperature . I'emperature _— I'emperature o
assistanl air coeflicient coellicient coellicient
- 1176°C 1272°C 1347°C
10 kPa 1120°C 0.952 1249°C 0.982 1285C 0. 954
20 kPa 1105°C 0.939 1238°C 0.973 1258°C 0. 934
30 kPa 1090°C 0.927 1212°C 0.953 1218°C 0.912
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Fig. 1 Cracks on Al203 ceramic plates caused by laser with different pulse frequencies and pressures of
assistant air, refer table 3 for sizes of [}y and D2
pulse frequency= 50 Hz, pressures of assistant air: (a) 10 kPa: (0) 20 kPa: (c) 30 kPa
pulse frequency= 100 Hz, pressures of assistant air: (d) 10 kPa; (e) 20 kPa; (/) 30 kPa

F2 THTNER 45 WEH BT BMERL

Table 2 Ratios of diffusion diameters when the laser average power is 45 W

Eresaiizeior 10 kPa 20 kPa 30 kPa
assistant air
Pulse frequency Dy /mm (D2 /mm | DD (D /mm (D Smm | DD (D mm [ Da Smm | DD
50 Hz 0. 268 * # 0. 265 # #* 0. 249 * #
100 Hz 0.275 * * 0.270 * * 0. 249 * *
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Table 3 Ratios of diffusion diameters when the laser average power is 55 W

assistant air 10 kPa 20 kPa 30 kPa
Pulse frequency Dy /mm | Dz /mm | DD | Dy mm [ Dz /mm | DW/De Dy /mm (D2 /mm | DD
50 Hz 0.328 | 0.178 | 1.843 | 0.319 | 0.150 | 2.127 | 0.315 | 0.206 | 1.529
100 Hz 0.328 | 0.178 | 1.843 | 0.320 | 0.150 | 2.133 | 0.316 | 0.208 | 1.519

F4 FHMEL S WY HMERZELL
Table 2 Ratios of diffusion diameters when the laser average power is 65 W

Pressure of 10 kPa 20 kPa 30 kPa
Pulse frequency Di/mm |D:/mm| D/D: | Dy /mm | D2 /mm | Dv/D: Dy /mm D:/mm| Di/D:
50 Hz 0.346 | 0.201 1.721 | 0.339 | 0.180 | 1.883 | 0.332 | 0.220 1. 509
100 Hz 0.352 | 0.208 | 1.692 | 0.341 | 0.182 | 1.874 | 0.338 | 0.225 | 1.502

F5 THMIHER S5 W HMARREKPMERRSE DR MERZL

Table 5 Ratios of diffusion diameters under different pulse frequencies and pressures of assistant air

when the laser average power is 55 W

Pressure of 10 kPa 20 kPa 30 kPa

Pulse frequency Dy /mm D> /mm| D/D2 | Dy /mm | D> /mm | D\/D> Dy /mm|Ds/mm| D/D:
50 Hz 0.328 | 0.178 | 1.843 | 0.319 | 0. 150 | 2.127 | 0.315 | 0.206 | 1.529

100 Hz 0.328 | 0. 178 1. 843 0.320 | 0.150 | 2.133 0.316 | 0.208 1.519

200 Hz 0.329 | 0.178 | 1.848 | 0.322 | 0.153 | 2.105 | 0.319 | 0.208 | 1.534

300 Hz 0.334 | 0.178 | 1.876 | 0.325 | 0.156 | 2.083 | 0.321 | 0.208 | 1.543

400 Hz 0.331 | 0.175 | 1.891 | 0.326 | 0.156 | 2.090 | 0.322 | 0.211 1. 526

500 Hz 0.334 | 0.177 | 1.887 | 0.329 | 0.156 | 2.109 | 0.322 | 0.210 | 1.533
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and speed of culling is 21. 7 mm/s
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Investigation of Optimized Cutting Conditions of Al2Os; Ceramic
Plate by Pulsed CO: Laser

Chang Mingfeng' Chang Shenghsiung® Cheng Chaochia® Liu Haipei’
'N ational K aohsiung Institute of Technology. K aohsiung

*Institute of Optical Seience, Center University, Zhongli

Abstract This article investigates the influence of the factors such as frequency of
CO: laser pulses, laser average power and the pressure of assistant air on the quali-
ty of cutting. The optimized conditions to cut ceramics for example AL:O3 are dis—
cussed.

Key words CO: laser, laser cutting, Al:03 ceramic





