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Study on process of laser spot welding for ultra-thin copper

LUO Zi-yi, YANG Yong-qiang, LU Jian-bin
( School of Mechanical & Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract. In order to weld ultra-thin T2 copper with high reflectivity by means of Nd: YAG laser at 1. 064um, based on
orthogonal test method, effects of pulse peak current, its duration and frequency on maximum shear stress were studied under the
conditions of nitrogen protection, +2mm defocusing amount and 1. 5mm/s welding speed. The relationships between maximum
shear stress and pulse peak current, its duration and frequency were obtained in the experiments; the welding surface and its

microstructure were observed. The results show that the ultra-thin copper with high reflectivity can be well spot-welded by means

of Nd: YAG laser at 1.064pum, based on design of processing parameters such as the laser pulse shape.
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Fig. 1 LWS-400 welding machine
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Table ! Technology index of LWS-400 laser welding machine

laser average single pulse pulse pulse power working working
parameters
wavelength A/pm  power P/W energy/J frequency f/Hz width/ms instability precision/mm range/mm’
index valne 1.064 =400 0~90 1 ~100 1~10 <3% 0.02 200 x 80
1.2 ﬁtﬂﬁéjﬁ Table 2 Each factor level
PR R i # B e, W 20 SRASEASR level bz 34 5

pulse peak current 1,/ A 180 190 200 210 220
pulse peak current time 7,/ms 0.6 0.8 1.0 1.2 1.4
pulse frequency f7Hz 3 4 5 6 7
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Table 3 Experiment results

Fig.3 Peak laser pulses oscillogram

lest number I/A T,/ms f/Hz F/N test number /A T,/ms f/Hz F/N
1 180 0.6 3 188.57 14 200 1.2 3 442.39
2 180 0.8 4 137.60 15 200 1.4 4 549.44
3 180 1.0 5 167.89 16 210 0.6 6 432.45
4 180 1.2 6 138.97 17 210 0.8 7 440.12
5 180 1.4 7 32.97 © 18 210 1.0 3 489.81
6 190 0.6 4 417.12 19 210 1.2 4 530.13
7 190 0.8 5 508.84 20 210 1.4 5 451.19
8 190 1.0 6 97.31 21 220 0.6 7 478.45
9 190 1.2 7 273.83 22 220 0.8 3 421. 66
10 190 1.4 3 521.96 23 220 1.0 4 472.49
11 200 0.6 5 475.90 24 220 1.2 5 480.73
12 200 0.8 6 430.18 25 220 1.4 6 389.58
13 200 1.0 7 313.60
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Table 4 Table of visual analysis results

factor 1, T, f
I 133.200 398.498 412.878
I 363.812 387.680 421.356
il 442.302 308.220 416.910
v 468.740 373.210 297. 698
\' 448.582 389.028 307.794
range R 335.540 90.278 123.658
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Fig.9 Melallographic structure of base melal 1000 *
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Fig. 10 Melallographic struclure of weld 1000 *
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