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Theoretical and experimental study on post-weld-shift ¢f cwaxial laser diodes

ZHOU Jingjing, WU Zhenghui
(State Key Laboratory of High Performance Complex Manufacturing, Central South University, Changsha 410083, China)

Abstract; In order to study laser welding post-weld-shift (PWS) of coexinl laser diodes based on finite element thermal
theory and structural coupling theory, 3 beams laser welding model of c¢,a-al laser diode was developed. Parameters affecting
PWS were analyzed and meanwhile, correction experiment of laser ) 'mr.er was studied. Coupling optical power value was
obtained before and after laser welding and after correction. Th_ sin ulation results demonstrate that power distribution and
position distribution of three weld spots have influence on PW> of laser welding of coaxial laser diodes. Coupling light power is on

the rise after laser hammering correction, and the maxionur e pling power can be up to 94% . Finite element method can be

used to prove the reasonable predict of PWS direction

laser in laser welding.

The 1esults have a certain guiding significance on production of coaxial
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Fig. 1 3-D finite element model of TOSA

a—cutaway view of TOSA geometry model ~b—distribution of three weld
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Fig.2 2-D mesh of finite element model for TOSA
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Table I  Material properties
temperature/ specific heat/  thermal condut_ﬁ;',y/ coefficient of thermal ~ Young’s modulus/  density/ yield strength/ Poisson ratio
K (Jokg' - Ky (W-em '-1070) expansion/(m - K~!) Pa (kg m™?) Pa
298 472 A 1.6549 x10 73 1.998 x 10" 7911 2.287 x 108 0.29
673 535 23 1.8700 x 10 7% 1.559 x 10" 7753 2.074 x 108 0.29
1073 603 35 2.1011 x10 3 0.713 x 10" 7578 1.534 x10* 0.29
1670 720 45 2.1008 x 10 ~° 0.042 x 10" 7265 0.125 x10* 0.29
1708 754 48 2.1010 x10~° 0.010 x 10" 7173 0.020 x 10* 0.29
1873 754 2.1010 x10 73 6908 0.29
2973 754 2.1010 x10 73 6075 0.29
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Table 2 Power distribution of three weld spots

laser power P/W

weld spot 1 350 350 350
weld spot 2 250 300 300
weld spot 3 350 350 250

Table 3 Angle distribution of three weld spots

location /(°)

weld spot 1 0 0 0

weld spot 2 125 130 130

weld spot 3 240 240 230
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Fig.3 PWS of unbalanced energy
a—350W;250W;350W b—350W;300W;350W c—350W;300W ;250W
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Fig.4 PWS of asymmetric welding
a—125°;115°;120° b—130°;110°;120° ¢—130°;100°;130°
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Table 4  Analysis of PWS direction with unbalanced power of three laser

beams
situation
1 2 3
weld spot 1 F =0mm F =0mm F =1mm
weld spot 2 F=1mm F =0mm F =0mm
weld spot 3 F =0mm F=1mm F =0mm
laser power P =P;>P, Py =P,>P; P,=P3;>P
PWS direction predict 300° 60° 180°
supplement location 120° 240° 0°

Ro HUKmhZhsR P =300W Jk i e N Sms HHOEHE
PEATRIE,, SR A R R S P

Table 5 Experiment results of laser hammering

coupling  coupling coupling  coupling

. overall
| , Power power power efficiency counlin
.. supplemen :
situation PP . before after after after . .p g
location efficiency/

welding/  welding/  compen-  welding/ %
mW mW  sation/mW % ?

0.72 0.46 0.57 63.89 79.12
1 120° 0.68 0.52 0.60 76.47  88.24
0.80 0.59 0.75 73.75  93.75
0.89 0.75 0.79 84.27  88.76

2 240° 0.58 0.42 0.47 72.41 81.03
1.03 0.75 0.84 72.82  81.55
0.82 0.57 0. 58 69.51 82.93
3 0° 0.91 0.79 082 86.81 93.41
1.15 0% 1.02 74.78 88.69
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