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Response characteristics of laser-irradiated 45# steel plate
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Abstract; A combination of experiment and numerical simulation was used to study the response characteristics of laser-irradiated 45# steel
plate. Based on the continuous fiber laser emission system, the laser irradiation experiment of the steel plate was carried out and the temperature
field distribution and the ablation and perforation characteristics of the target plate were obtained. A finite element model of the metal target plate
was established on the basis of ANSYS to simulate the thermal response process of the target plate under laser irradiation. The influence rules of the

target plate thickness, laser power and spot diameter on temperature distribution and perforation characteristics of the target plate were obtained.
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Fig.1 Schematic diagram of the experimental device
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Fig.2 Thermocouple temperature measurement

point on the back of the target
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Fig.3 Determination of the temperature

conduction range
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Tab.1 Laser irradiation experiment results

e R W %1l Lenh it i e 5 H it R SF/mm

JERE/mm IE/W s E T i HAZ W
Tl 3 546 290 A4 R AL 12.3 3.0
T2 3 699 280 IR VR B ERITE 15.1 3.0

o o SMZRTE,

T3 4 699 300 KA BRFER S . 14.0 4.0
T4 4 546 — ML B ZE VR FALZRITE 10.2 3.0
TS 5 699 — b SR ARIR O b 10.1 2.9
T6 8 699 — i ZEIR DR ESE= N ) 6.5 1.5

T " BRI SR AR S B 2 AL

1 600
—a— EEEI.EPL\){_@}
1400f ®— :ﬁ“ﬁ:p‘,;\ i
=3
&1 10 mm -
1200 —A— HT20 mm —.»r'"#.'.ﬁ._._. u-m
v— K30 mm_,.—--—'
/.’
., looof /./.
Z
2 800 i
| /-
5 L
% 600 J
#+ o®
400 o
r ..... AAAAAAAAAAAAA
] LA AAAAA
20 - MMM vvrvvry vvvey
N LA rvvrrrVVTYYVYYYTYY
0 _;”V vvvvv I
0 10 20 30 m 35
BE /s
(a) T5
1 600
—a— EEEEI.EF'AL‘){_E
1400F —@— B LR
FH10 mm R
12001 A 15120 mm e — LR T N
v— B30 mm_g*
|}
© 1000 /../
Z
i I g
= 800 "
E |
2 600f
= [ —
wor o ,.*"'M.'"
| |
! s
o L FPHHHITTrrTTTTTTTTTTTY .
0 10 20 30 0 5
BE /s
(b) T6

K4 LR SRt 1] A2 Al H 2%
Fig.4 Variation curves of temperature with time
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Fig.5 Process of ablation and perforation of metal target
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