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Laser Transmission Joining Process of PET Films and Titanium

Li Pin Liu Huixia Xu Zhenkai Song Xinhua Wang Xiao
(School of Mechanical Engineering . Jiangsu University . Zhenjiang . Jiangsu 212013, China)

Abstract Laser transmission joining of dissimilar and biocompatible materials has potential application in biomedical
implants and their encapsulation process. 0.1 mm thick PET films and 0.1 mm thick titanium are joint using laser
transmission joining technology. The effects of main laser parameters including laser power, scanning speed on joint
quality are investigated by using analysis of variance. The results show that laser transmission joining can be used to
join PET films and titanium. Based on the research, laser transmission joining of PET film and titanium process
window is obtained; it will be helpful for the premise of guarantee of joint quality.
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Fig. 1 Schematic diagram of laser transmission joining
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Fig. 3 Representative joint morphologies
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Table 1 Results of joint width

Factor B
15 30 50 80 100 150 200 Vo
4 0. 94 0. 88 0. 82 0.78 0.72 0. 68 0. 64 0.7
4.5 1.08 0. 94 0.9 0. 84 0.8 0.76 0.7 0. 86
Factor A 5 1. 24 1.12 1.08 1 0.92 0. 86 0.8 0.9971
5.5 1. 38 1.3 1.2 1.1 1.02 1 0.98 1.114
V. 1.16 1. 06 1 0.92 0. 865 0. 825 0.78
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Table 2 Analysis of variance of joint width

Sum of  Degree of Mean
Source F
squares freedom square
Factor A 0.526 3 0.175 175
Factor B 0. 444 6 0.074 74
Error 0.016 18 0.001
Total 0.986 27
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Table 3 Comparison results of mean at different

levels of factor A

Level 1 2 3
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Table 4 Comparison results of mean at different

levels of factor B

Level 7 6 5 4 3 2

1 0. 38 0.335 0.295 0. 24 0.16 0.1
2 0.28 0.235 0.195 0. 14 0.06
3 0.22 0.175  0.135 0.08
4 0.14 0. 095 0.055
5 0.085 0.04
6 0. 045
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Table 5 Results of bond strength

Factor B
15 30 50 80 100 150 200 Vi
4 70. 36 80.1 78. 4 76.9 74.5 72.319 69. 24 74.54
4.5 85 87 89.03 90 84 79.5 74.5 84.15
Factor A 5 77.37 81.88 82.09 81 80. 37 77.46 74.2 79. 20
5.5 69.09 70.12 70.72 70. 31 68. 47 67. 24 67.56 69.07
V. 75.45 79.77 80. 06 79.55 76. 84 74.13 71. 38
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Table 6 Analysis of variance of bond strength

Sum of  Degree of Mean

Source F
squares freedom square
Factor A 871. 54 3 290. 51 61.68
Factor B 261. 36 6 43.56 9.25
Error 84. 80 18 4.7
Total 1217.70 27
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Table 7 Comparison results of mean at

different levels of factor A

Level 4 1 3
2 15.08 9.61 4. 95
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Table 8 Comparison results of mean at

different levels of factor B

Level 7 6 1 5 4 2
3 8.68 5.93 4.61 3.22 0.51 0.29
2 8. 40 5. 64 4.32 2.94 0.23
4 8. 17 5.41 4.09 2.71
5 5.46 2.71 1. 38
1 4.08 1.32
6 2.75
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