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Optimization of Pulsed Nd:YAG Laser Welding Conditions
for Sealing of Lithium-ion Battery

Jong-Do Kimt - Seung-Jo Yoo* and Jang-Soo Kim#=

Abstract © Laser material processing is a very fast advancing technology for various
industrial applications, because of many advantages. Its major advantage of less and
controlled heat input has been exploited successfully for the very critical application of
aluminium alloy welding. This study suggested the occurrence source of weld-defects
and its solution methods in a welding of lithium ion battery by pulsed Nd:YAG laser. In
experiment, battery case has changed over joint geometry from welding of side position
to flat one. In the case of a electrolyte injection hole in order to seal it, welding is
carried out after pressing Al ball. At this time, an eccentric degree, contact length and
gap are worked as a major parameters. As improving the method of Al ball pressing, it
was able to reduce an eccentricity, increase the contact length and decrease gap. As a
results of a experiment, a sound weld bead shape and crack-free weld bead can be
obtained. ’

Key wonds : Pulsed Nd:YAG laser welding(¥2 Nd:YAG#elA £3), Lithium-ion battery
(2180124 A), Aluminium alloy(2%vlE #7), Joint geometry(©]&3AH)
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Table 1 Chemical compositions of material (wt%)

Materi;ement Mn|Fe |[Mg|Cu| Si| Zn | Ti| Al

A3003(H14) | 1.0 ]0.55]0.33(0.13| 0.1 |0.005{0.02| Bal.

A1050 mMax | max|max|max |max | max |max| min
0.05) 0.4 10.05]0.05/0.25) 0.05 ]0.03{ 99.5

_ |max| _ |max|max| _ _ | min
A1090 0.04 0.01[0.03 99.92

Ball-cap weld bead

Fig. 1 Appearance of lithium-ion battery and weld
bead
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Characteristic

Appearance [
of balls

Section of |
balls
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Fig. 2 Characteristics of various balls
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Fig. 3 Schematic diagram of welded joint in can-cap
welding
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Fig. 4 Appearance and schematic diagram of welded
joint in ball-cap welding

(©) Leakage observation

Fig. 5 Leakage test of battery by air compressor in
water
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(b) Welding of flat position

Fig. 7 Comparison of side position with flat one
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Fig. 8 Deformation of cap by ball and press head

Appearance x100 %100

(a

) Conventional press head

Weld bead

Type

Appearance x100 x100

A1050

A1090
annealed

Fig. 9 Variation of eccentric degree, comtact length
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(b) Improved press head

gap in welded one
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