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Influences of Process Parameters of Laser Transmission Welding of
Abstract

Polycarbonate on Contact Thermal Conductivity

Liu Haihua, Jiang Ning, Hao Yun, Wang Chuanyang

School of Mechanical and Electric Engineering , Soochow University, Suzhou, Jiangsu 215021, China

Based on the established three-dimensional rough surface model, the transient finite element model and
Key words

the thermal contact model, the effects of laser power, welding speed and clamp pressure on the contact thermal
conductivity of laser transmission welding of polycarbonate are studied, and the comparison between simulated and
experimental results is also conducted. The study results show that, with the increase of the welding speed, the

contact thermal conductivity decreases and the decrease becomes slow. With the increase of laser power, the contact
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thermal conductivity increases and the increase becomes slow. When the clamp pressure is within the range of
=]

0-0.25 MPa, the contact thermal conductivity increases with the increase of the laser power. A relatively high contact
thermal conductivity can be achieved when the conditions of high laser power, low welding speed and high clamp pressure
are satisfied. The contact thermal conductivity can be well predicted based on the built mathematical models.
volume heat source; response surface method
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Fig. 1 (a) Three-dimensional rough surface and (b) its local amplification by simulation
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Fig. 2 Simplification process of finite element model
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Table 1 Level codes of experimental factors

Level
Factor
—2 —1 0 1 2
Laser power /W 20 30 40 50 60
Welding speed /(mmes™ ') 5 10 15 20 25
Clamp pressure /MPa 0 0.06 0.12 0.18 0.24
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SR 7 L 2,
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Table 2 Specific experimental scheme and results

Welding Clamp Contact thermal
Number Laser power /W
speed /(mmes ') pressure /MPa conductivity /(Wem *+K ')
1 30 10 0.06 8583
2 50 20 0.18 12476
3 40 25 0.12 9600
4 50 10 0.18 14222
5 50 20 0.06 9286
6 50 10 0.06 10575
7 40 15 0.12 10213
8 40 15 0.12 10967
9 30 20 0.18 7989
10 40 15 0.12 9940
11 40 15 0.24 15000
12 30 20 0.06 6316
13 30 10 0.18 10633
14 40 15 0.12 10641
15 20 15 0.12 6446
16 40 15 0.12 10857
17 40 5 0.12 14000
18 40 15 0 5531
19 40 15 0.12 11389
20 60 15 0.12 12000
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0.05 , 7R R AUT TSR, X BRI AT 5E 0, 45 il A T R HCE BB P E/NT 1 X107, BloE: il # S R A
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RV B AR BERR . DA BRI, o7 I 4 Ak P S R B T R RS Y . SRR S0 B 2 1 X 4 il A
R F R Ny

Y. =4402.02273 + 326.52159x, — 642.61136x,, + 19598.67424x . + 4.69x ., +
648.75x a0 — 347.5x x. — 4.04761x% + 9.579552% — 40037.87879x%, (9
XY NEMATR, o) o, Moo 0 HOE TR BRI T, MBSk 0.12 MPa i, #0%
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Table 3 Predicted and experimental value of contact thermal conductivity and errors between them

] Predicted value of contact Experimental value of
Laser Welding speed / Clamp o o
thermal conductivity / contact thermal conductivity /  Error /%
power /W (mmes ) pressure /MPa )
(Wem ?«K™1) (Wem <K ")
40 20 0.2 11837 11000 7.60
50 20 0.1 10387 11065 8.59
50 25 0.2 13462 12691 6.07
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