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Low Friction Coefficient Tin Plated Copper Alloys for Automobile

Electronic Terminals

Yasuhiro ShintaniCJ Nobuaki Isono

Lowering the inserting force of connectors is one of the most important subjects for automobile electronics
industries. In this study, tin plating factors related to the friction coefficient, a material which is widely
used for such terminals, are studied. Results show that a thinner pure tin layer combined with increased
intermetallic compounds helps decrease the friction coefficient. And when the plané&l 11200of 3 -Sn is highly
oriented to the frictional surface, the friction coefficient also decreases. Furthermore, plating materials such
as nickel, silver and zinc were found to be effective in reducing the friction coefficient on female terminals.
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Table 1 Electro tin and copper plating bath composition and condition

Copper Plating Bath Tin Plating Bath
CuSO, 200g/1 SnSO, 40g/1
H,SO, 509/1 H,SO, 100g/1
cl” 30ppm Cresol Sulfonic Acid 30g/1
Brightener”* 5ml/I | Brightenell UTB No.1[1'2 20g/1
] 0 Brightener] UTB No.2[1* 10ml/1
m] 0 HCHO 5mil/|
Current Density 5A/dm’ Current Density 3A/dm?
Temperature 350 Temperature 130

0 1 Nippon Chemical Industrial Co. Ltd., O 20 3 Ishihara Chemical Co. Ltd.
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Table 2 Nickel, zinc and silver plating bath composition and condition

Nickel Plating Bath Zinc Plating Bath Silver Plating Bath
NiSO,06H,0 | 250971 ZnSO, 3009/1 Agl CNO 2g/1
NiCl,06H,0 509/1 NH,CI 20g/1 KCN 709/1
H;BO; 45¢9/1 H,BO; 30g/1 O O
m] 0 AL SO,0} 40g/1 O 0
Current Current Current
. 5A/dm? R 3A/dm? R 2A/dm?
Density Density Density
Temperature 500 | Temperature 300 | Temperature | 300
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Fig. 1 Schematic figure of the method for measuring inserting
force
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Fig. 2 Relation between displacement and frictional force
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Fig. 3 Change of intermetallic compound thickness and friction coefficient Fig. 5 Relation between brightener concen-

thickness and residual tin thickness
at room temperature

tration in tin plating bath and fric-
tion coefficient
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Photo 1 Cross-sectional SEM image of tin plating
elapsed 30days after plated
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Fig. 6 Relation between brightener concentration in tin
plating bath and the amount of carbon in plating
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Fig. 7 Relation between brightener concentration in
tin plating bath and orientaion index
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Photo 2 SEM image of frictional tin surface incase of no brightener a:0ml/10 and
additional brightenerO b : 10ml/I0
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Fig. 8 Relation between displacement and frictional force of nickel
plated material on tin plating
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Table 3 Friction coefficient measured with plating on female tin
plating specimen

Element Ni Zn Ag Sn

Friction Coefficient 0.20 0.28 0.22 0.30
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