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4-2 Connector durability performance
We performed connector durability evaluations 

assuming in-vehicle environments. Normally, the connec-
tors are mated once during the vehicle assembly. However, 
the connectors need to be inserted or removed multiple 
times if a failure or problem occurs. Assuming these condi-
tions, we examined whether the contact resistance could be 
kept low even after inserting and removing a connector ten 
times. For Sn related plating, with which the intermetallic 
compound grows over time, we tested the long-term 
stability. The samples were stored in an air atmosphere at 
160°C for 200 hours, which is an extremely harsh condi-
tion where the contact resistance of the conventional reflow 
Sn plating increases.

Figure 15 shows the results of this series of durability 
tests. The contact resistance remained unchanged even 
after mating the connector ten times. A rise in the resistance 
was seen in the high temperature storage test conducted 
after inserting and removing the connector ten times, but 
the value was lower than that on reflow Sn plating.

5. Conclusion

In order to respond to the increase in the number of 
pins on automotive connectors, we have developed Sn-Pd 
plating with a low friction coefficient. The results are:

(1)  A 33% reduction of the coefficient of friction 
compared with conventional reflow Sn plating for 
small terminals

(2)  A 33% reduction of the connector mating force 

when Sn-Pd plating is applied to the male 
connector

(3)  Connection reliability equivalent to or greater than 
that of conventional reflow Sn plating

(4)  Whisker resistance equivalent to or greater than 
that of conventional reflow Sn plating

This plating technology has been adopted for our male 
connectors, which have been mass produced since 2016.

Technical Terms
＊1  Reflow treatment: A treatment which involves heating 

after plating in order to melt and recrystallize the 
metal to relax internal stress in the plating and form 
an intermetallic compound through thermal diffusion 
with the underlying metal, so as to secure plating 
stability.

＊2  IMC: InterMetallic Compound: A compound 
composed of two or more types of metal.

＊3  Embossed test piece: A test piece produced by using a 
mold to form hemispherical protrusions on a metal 
plate.

＊4  Whiskers: Whisker is a metal single crystal that forms 
on the surface of the plating. Mainly seen in Sn 
plating.
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Fig. 14.  Example reduction effect for connecter durability evaluations

Fig. 15.  Results of connector durability evaluations
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