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A battery cell has a foil-to-tab structure that is connected with multi-layer foils and a tab, and it is important to se-
cure the weld quality to improve the battery performance. Ultrasonic metal welding (UMW) is widely applied as a
technology suitable for battery cell welding because it provides a relative low heat input to welds owing to sol-
id-state welding. In this study, 40 layers of 8 pum Cu foil and one layer of nickel-plated 0.2 mm Cu strip applied to a
multilayered battery cell were used to evaluate the weldability of the materials for the UMW process. An experiment
was conducted under four alignment conditions of a horn and an anvil to investigate the effect of the alignment on
the weldability. The weld quality was classified based on the weld strength, discoloration, and failure mode of the
test specimen to obtain a suitable welding range. The effect of the alignment condition on the deformation and weld
shape was investigated by observing the cross-section of welds made under the four alignment conditions.

Key Words: Ultrasonic metal welding, Multi-layered battery cell, Tool horn, Anvil, Weld quality, Weld lobe,
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Fig. 1 Schematic diagram of ultrasonic welding systems
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experiment

Table 1 Factor and levels for experimental design

Factor Levels
Welding time (s) 0.3,0.5,0.7,0.9
Amplitude (um) 50
Welding pressure (bar) 1,2,3,4
2
000 (Unit: mm)

(b)
Fig. 3 The shape and dimensions of the (a) tool horn
and (b) anvil used in the experiment
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Fig. 4 Schematic diagram of T-peel test method for
weld performance evaluation
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Table 2 Weld quality classification based on within the
experimental domain®
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P N) ration mode appearance
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Under Partial
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Fully adhered
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fracture with
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Good 40< < Fuuy adhéred
weld with tearing
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Table 3 Shape by the relative position of the tool horn

and anvil
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Fig. 6 Weld lobe for alignment condition 2
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Fig. 8 Weld lobe for alignment condition 4
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Table 5 Cross-section shape according to 4 alignment
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