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Abstract The rear surface ablation damage phenomenon is investigated in the process of picosecond laser ablation
cutting of K9 glass. The ablation qualities on the front and rear surfaces are compared, and the influences of laser
fluence, scanning times and scanning speed, etc., on the rear surface damage are studied. Based on the ablation
morphology and quality on the rear surface, the laser fluence, scanning speed, and other parameters at the cutting
condition of single line and single pass are optimized. The ablation and damage mechanism of rear surfaces is
discussed and the potential approach to suppress the rear surface damage is proposed. Experimental results show
that, when the laser beam is focused on the front surface and the ablation cutting occurs, the rear surface is
seriously ablated and damaged, and the morphology and ablation rule on rear surface are significantly different from
those on front surface.
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Fig. 1 Schematic diagram of experimental setup for picosecond laser ablation

S ERE N 30 mm JEEE R 3 mm (Y KO BERAERFE S S ASHOGEA N 1053 nm B, #F & 37 5t
N 151, SEIHTTA AR SO SEEE KT 99.9 %0 RF A0 1 JEK S B R Uk 3 min, SR )5 B TR G
[E] F AR KT o Ot BT AR 3R 1A S 38 2 07 B8 T 15 1 RS ) ok S IO A AR S 3R T 9 B il 0Ok
ok e E A i 2R T A O AN 2 (o) B R . SO0 SR A8 TR B B AR 5 TR L B O MO A ST, JS R T N
WOLH S, ABREZE N 50 pm. M AN 7.4 mm, T K TRE MR B (3 mm) . 0% 6 0 78 R 5 A
Rt B R AT R . 5 PR R A 7 AR A RO BE 1 FRAR AL, 3R I AR A R R SR SR 116 f%, HT S R
THT (14 FE 12 %5 5 BEAS AR [R] , DR 0k SCrb il K i A S 30T e et 9 B2 349 SR FH 3% 1 A e o 9 3R0UR . SR e X 2 AP
WO BhRE S HEAT T A0 R A, R BSR4 B8 % AR it 3R TRT ) 5 ot DX A AT 4 0 403 2 A 3 0E N = 4 A g
T R 43 L R X R THOUR TR SR AT T ORI

0102015-2



H = # ot

Normalized intensity /arb. unit

1.0
() 2 top view

5

=

)

%

12}
0.5 IS

)

s

g

g

@

scanning direction

0

2 (a) ERHOUCHIE G ERIES ; (b) WOGRE I #4347 X

Fig. 2 (a) Far-field light spot morphology of picosecond laser beam; (b) scanning scheme of laser ablation cutting
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Fig. 7 SEM images of K9 glass rear surface after single shot with laser fluence of
(a) 4.5 J/cm?® and (b) 37.3 J/cm?®, respectively
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Fig. 8 Ablation morphology of front surface at laser fluence of 17.3 J/cm?® and scanning speed of 0.03 mm/s.
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