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Various Properties of the Copper Electroplated Carbon Steel Sheet as
a Material for Electrical Contact Spring

Synopsis :

Takayuki Nakahara, Satoshi Tagashira

The electrical contact springs are used in the electric equipments for connecting and conducting. Many of them are currently made of

copper alloy such as phosphor bronze. It seems to be able to apply a carbon steel sheet which is improved electrical conductivity, then

properties of the copper electroplated carbon steel sheet was investigated as a material for the electrical contact springs.

The main results obtained are as follows;

(1) The copper electroplated carbon steel sheet has excellent electrical conductivity and spring bending elastic limit, which are equivalent

to or superior to those of phosphor bronze. It is possible to control the properties widely by adjusting both the spring bending elastic

limit of the carbon steel sheet and the thickness of the copper plating.

(2) Bendability of the copper electroplated carbon steel sheet is the same as that of phosphor bronze.

(3) Stress relaxation ratio of the copper electroplated carbon steel sheet is about 8% at 200C, thermal stress relaxation behavior is superior

to that of phosphor bronze.

(4) Contact pressure of the copper electroplated carbon steel sheet can be higher than that of phosphor bronze.
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Table 1 Several properties of copper alloys for electrical contact
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Table 2 Chemical compositions of carbon steels used (mass%)
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Fig. 1 Example of cross-sectional structure of Cu electroplated
carbon steel sheet.
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Fig.2 Electrical conductivity measurement by four terminal
method.

FAhABRREOMEIZIERT 7> (BEI Y 3)#Boix
R FUEAREREE (URAPT) 2 W T 3 I2RTE— X
v b RUERBR FERER S TP, B 72 b AEAT0.1mm
2752 Z5MET HKby, %KD 720 13 IE10mm
DFEMIRTH Y, BT BEM SR O LE 517 & AT
275 &) ITERL 72,

BN T, I s AR, XA T) o BHli 1,

H 5 34 80 £ #i No.91(2010)



12 BRI ML LT o o & B D & HFE

/4000 x AR

FRE
Tebdh

i B /
i
ARl i I i H I H i  h M i et

A5

B D

K3 =2 bRdha R R

Fig. 3 Schematic diagram of spring bending elastic limit test.
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Table 3 Thickness and several properties of samples used
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Fig.4 Schematic diagram of stress relaxation test.
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Fig.5 Schematic diagram of spring force measurement.
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Fig.6 Electrical conductivity of carbon steel sheets after strain
aging.
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Fig. 7 Spring bending elastic limit of carbon steel sheets before and
after strain aging.
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Fig.10 Spring bending elastic limit and electrical conductivity of
Cu electroplated carbon steel sheets.
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Fig.12 Spring force of samples used.
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