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Technology on dimethicone-assisted picosecond laser cutting
CFRP with low damage

CHEN Xing-hua,RONG You-min, LI Wen-yuan, WU Cong-yi, CHEN Long, HUANG Yu,ZHANG Guo-jun
(School of Mechanical Science and Engineering, Huazhong University of Science and Technology , Wuhan 430000, China)

Abstract : Picosecond laser processing has the characteristics of high peak energy and short pulse action time,which is
an important means of cutting holes in carbon fiber reinforced polymer( CFRP). However, the thermal physical proper-
ties of carbon fiber and resin matrix are quite different,and the laser pulse energy accumulation and conduction behav-
ior make thermal damage difficult to avoid. In this paper,a kind of picosecond laser cutting CFRP technology assisted
by dimethicone is proposed to study the effect of dimethicone on the internal defects,heat-affected zone (HAZ) , hole
roundness and taper. The results show that the quality of dimethicone assisted hole cutting is significantly improved
compared to picosecond laser cutting. And there is no matrix damage at the notch,no crack on the inner wall of the
hole, and still slight fiber exposure. HAZ on surface is reduced to 4. 1 um( laser repetition of 200 kHz,scanning speed
of 1800 mm/s). The taper is reduced by 16.09 % at a laser repetition frequency of 200 kHz and scanning speed of
600 mm/s. In conclusion, dimethicone is helpful to control the damage of CFRP laser cutting which improving the mi-
cro defects, suppressing the HAZ , and reducing the taper.
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Fig. 1 Picosecond laser cutting schematic diagram
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Tab. 1 Physical characteristics of CFRP

280 PR A4 Tk 4 Hfr
I 1250 1850 Kg/m®
FHARE 0.2 0CHD) W/(m - K)

S(aEH)

s 1200 710 J/kg + K
AL 350 3500 °C
R 1000 43000 kJ/kg
RFRS 5L 57 43 %

2.2 ZBRSHEE

SR ATt e - DR B Lk b B RSO
SRR A (AN 2 FT 7R ) o MR N 2
K400 kHz i, i T P42 D3l K, A Rl 2 1A
Freife CERP RMIAGE , AEFL YT AL B R ™ H bt
IR, T HYPDTF IR 2% . 4niE 3(a) 3(b)
7R, WOEE A 500 kHz FIHHHE 1500 mm/s B,
BT CFRP JZ 8] 3R EM R, JZ B . 1513
(o) MO EHE I 01 5 2F 4 HE ) 1 AL SEM &, )
AR A R B =, DD 32 THI A R AL R R T S
JRE A



1824 Bt 5 4 sk

LEREE

35 0.044
- 0.042
- 0.040
{0038 _
Jo036 &
Uy
0.034 2
=
10032
=
40.030 =
i
40.028
40.026
. . . . . 0.024
0 200 400 600 800 1000 1200
SHF/kHz
2 BOLEESRSGR Flkebiei e R

Fig. 2 Relation between laser repetition rate and power,

single pulse energy
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Tab. 2 Experimental parameter design
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Fig. 4 Surface SEM of picosecond laser drilling hole
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Fig. 5 SEM of hole wall made by picosecond laser
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Fig. 8 HAZ change trend of dimethicone-assisted laser drilling
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Fig. 9 Hole radius and error during laser drilling
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