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Degradation Behavior and Resistivity Changes After Thermal Aging of Matte
Tin—-Plated Copper Sheet for Current Collector in Fuel Cell
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(Ju-Han Kim - Jae-Hun Kim - Kyung-Wan Koo - Young-Bum Keum - Kwi-Seong Jeong -
Haeng~Jin Ko - Sang-Ok Han)

Abstract - Resistivity changes and intermetallic growth after thermal aging of Matter tin-—plated copper sheet for
current collector in fuel cell were investigated to survey the diffusion of Cu into Sn in interface and surface. The results
show that the intermetallic growth and resistivity depended on thermal aging temperature and dwell time. In Sn plate on
a Cu substrate, Cu6Sn5(1) and Cu3Sn(e) intermetallics layer were formed at plate/substrate interface. Cu6Sn5(u)
intermetallics layer gradually changed Cu3Sn(e). Moreover Cu get through Sn layer and it was diffused in the surface at
200C. On the other hand, only Cu3Sn(e) intermetallics layer were formed at plate/substrate interface at 300°C.

Consequently, the intermetallics formation, thermal condition and oxidation of surface, causes increase in the resistivity of
Tin-plated copper sheet.
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Fig. 3 Resistivity measurement using Van der Pauw method
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Fig. 4 Morphological changes of thermal aged matte tin—
plated copper sheet on surface
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Fig. 5 Elements change of thermal aged matte tin-plated
copper sheet on surface
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Fig. 6 Intermetallics formation of thermal aged matte tin—
plated copper sheet on cross section
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Table 1 Resistivities and conductivites of thermal aged

matte tin—plated copper sheet

ke

. (i%llrtlli i Resistivity Conductivity

(temp / mi) 42! [MS/cn] [9%IACS]

Virgin 279 0.358 61.72

20 2.85 0.351 60.48

200 40 2.86 0.349 60.21

60 2.82 0.354 61.04

20 2.81 0.356 61.37

300 40 2.83 0.353 60.79

60 2.84 0.352 60.74

E 2Cuy Sn ¥ FEUSE=S 8NE

Table 2 Resistivities of Cu, Sn, Cu-Sn intermetallics
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