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surface flattening and smoothing phenomenon occurr in laser ablation of material. Strontium titanate ceramic
E U

substrate with the thickness of 0.3 mm can be shape cut by selecting appropriate laser processing parameters.

laser technique; laser controlled fracture cutting; fiber laser; soft and brittle material; strontium
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Pulse Fiber Laser Controlled Fracture Cutting of Ultrathin Strontium

School of Electro-Mechanical Engineering, Guangdong University of Technology, Guangzhou, Guangdong 510006, China

Strontium titanate ceramics with the feature of soft and brittle is difficult to process by mechanical
processing method, because this method can easily cause crack and scratch on the surface. Master oscillator power

amplifier ( MOPA ) pulsed fiber laser is conducted to controlled fracture cutting strontium titanate ceramic

substrate. The mechanism of laser controlled fracture cutting is revealed as follows. Firstly the grooves formed by
laser ablation. The groove depth then increases with the increase of the scanning times. When the thermal stress
reaches the fracture threshold value of the material, the crack extends along the stress groove until it is completely
titanate ceramics

split. It is an adaptive splitting process without the subsequent breaking procedure. In addition, it is found that the
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Fig. 1 SEM image of the strontium titanate ceramic substrate
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Fig. 2 Sketch map of the experimental setup

0503008-2



H = # ot

1 BOLHREEHEARSH

Table 1 Main technical parameters of the laser

Technical parameter Value
Wavelength A /nm 1064
Pulse duration z /ns 4~200
Max repetition frequency f /kHz 1000
Max output power P /W 20
Max scanning velocity /(mm/s) 2000
Focal spot size /um 17
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Fig. 3 Effect of pulse duration on (a) depth and (b) width of the groove
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Fig. 4 (a) SEM image of the sample surface; (b) SEM image and EDS result of the partial enlargement
groove at the pulse duration of 100 ns
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Fig. 5 Surface micro-morphology and roughness of the strontium titanate ceramics (a) before and (b) after laser processing
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Fig. 6 Laser absorptivity of the strontium titanate ceramics with different incident angles
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Table 2 Physical properties of strontium titanate ceramics and sapphire

Physical property Sapphire Strontium titanate ceramic
G /GPa 345 300
y /K™ 4.3X10°° 9.4X10°°

A 0.03 0.9
a /(em?®/s) 0.096 22000

k /(Weem '« K1) 0.325 0.06
v 0.18 0.23

ou/GPa 20 0.16
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Fig. 7 (a) Section SEM image of strontium titanate ceramics by laser controlled fracture cutting;

(b) partial enlargement image
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Fig. 9 (a)~(e) are schematic diagrams of laser controlled fracture cutting strontium titanate ceramic substrate
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Fig. 10 (a) Special-shaped cutting pieces; (b) SEM image of section
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