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Technology for Improving Performance of Tin Plating for Automotive Terminals
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Abstract

Copper alloy, which has excellent electrical conductivity, is widely used for automotive terminals. Since copper
alloys are oxidized in the atmosphere and their oxide coating acts as electrical resistance, tin plating is applied
to keep the contact resistance low. This paper explains the characteristics required for the tin plating of
automobile terminals and introduces Kobe Steel's original tin-plated products with new reflow plating (high

thermal resistance and low friction).
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Fig.1 Cross section structure of tin plated copper alloys in plating
and reflow processes
*IMC: Intermetallic compound layer of tin & copper
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Fig.2 Schematic image of cross section of terminal
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Fig.3 Relationship between contact load and contact resistance before and after 160C x 1,000 h annealing
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Conditions

Flat: Reflow plating, Emboss: Specimen
Curvature radius: 1.0 mm, Current: 10 mA
Sliding distance: 50 um, Sliding frequency: 1 Hz
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Fig.6 Changes of contact resistance of reflow tin plating with
different contact load
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Dimple: Reflow plating, Flat: Specimen
Load:3 N, Sliding distance : 5 mm
Sliding velocity : 80 mm/min
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Fig.15 Change of friction force of tin plating
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Fig.16 Changes of contact resistance of reflow plating
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Fig.17 Relationship between contact load and contact resistance
before and after 160C x 1,000 h annealing

CITC= 7u—v- XL, IFHWE, IFEE)EEFEM:
WAL EERD) 70— 0o X XD s/
HoETHY, HEHHEHTHOTTOoXE LTILAD
DOHb, DLW, ) TU—Do5EDOPHN) T
— 3 v & LCER: & ARB AR 2B L 72, Th
LEWMHL, MHRBEICELZT IO X 2RELTY
<o

sz £ X W

1) # 9EEEA. R&D#TEEIH R 2012, Vol62, No.2, p.59-62.

2) AT ZIRHBAN WEZER A7 5 IRHBANT9. W
(B HAT NV A T2 70y — 1999, p.1-3.

3)  EIHHEZ A 558 IEICE Technical Report. EMD2008-2,

p.7-12.

S EIR. ESPECHAN G HGE. 1997, No9, p.5-11.

M #.SEI7 27 =% )V L E2—. 2010, Vol.177, p.36-42.

PR ik R&DATESF R 2019, Vol.69, No.1, p.19-24.

e AV T BRI - YRR b - A

2 CLRTHEMERR, H - Vet 1979, p.209.

8)  JE FIAIZA. R&DANTHEEIHE R 2004, Vol54, No.l, p.9-12.

9)  WIARMEZAZA. N T AR Y= 2k, (FR) 4+ — 244, 2010, p4l-
42, p.193-194.

28 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 71 No. 2 (Jul. 2022)



