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Fig. 1 Flaking- off phenomena shown by the cooled- Fig. 2 The relationship between laser energy
down SiN, ceramics samples after being cut by a and crack length

continuous wave CO;-laser
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Table 1 Experimental conditions of pulsed YAG laser drilling

Pulse width (ms) 0.5 3.5 6.5

Peak power (kW) 0. 50 2.00 3. 50 0. 50 2.16 3.25 0. 50 1.75 3.50
Single-pulse enctgy (J) | 0. 25 1. 00 1.75 1.75 7.85 11.38 3.25 11.38 22.75
Pulse number (N) 90 23 13 13 3 2 7 2 1
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Table 2 Experimental conditions with which the results shown in Fig. 3 are obtained

Pulse width 120 ns 0.5 ps 500 ps 2.5 ms 6.5 ms
Single-pulse energy 6 mJ 2.5ml] 1.7517 11.387 22.7517
Pulse number (N) 3790 9100 13 2 1
Peak power (kW) 50 5 3.5 3.25 3.5
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Fig. 3 The relationship between pulse Fig. 4 The relationship between pulse
width and crack length repetition rate and crack length

Table 3 Experimental conditions with which the influence of laser pulse repetition

rate on processing results is shown in Fig. 4

Pulse repetition rate (kHz) 1 3 5 7 10
Pulse width (ns) 120 185 250 350 400
Single-pulse energy (mJ) 6. 00 0.93 1. 25 1.75 2.00
Pulse number (N) 3790 24500 18200 13000 11380

Peak power (kW) 50 5 5 5 5
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Fig. 5 Two kinds of Iaser composite prooessing

{a) status of composite proceasing; (b) enlarged view of pre-processed samples showing produced cracks; (¢) enlarged
view of reprocessed samples, indicating the disappearance of the cracks produced in the pre-processing as shown in (5)
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Experimental Studies of Laser Processing of Constructural Ceramics

Zhang Shan Kang Shaoying
(Tianjin Institute of Laser Technology, Tianjin 300192)

Abstract This paper deals with ceramic cracks generated during laser processing and
presents special technical conditions for crack-free processing. A practical method of laser
composite processing is reported.
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