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Measurement and analysis of the contact resistance of the

weak force of the spring connection
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Abstract: As an important electrical connector, the reliability of spring electrical connection directly
affects the electrical performance of the device. It is important to study the regularity and influencing
factors of spring electrical connection for improving equipment performance and saving cost. In this
paper, through software simulation and experimental measurements, the rule is tested that the contact
resistance decreases with the decrease of the resistivity of the contact metal surface material and
decreases with the increase of the applied force when the electrical connection parts represented by the
spring are under weak external force(<2N). Through the analysis and calculation of mechanical contact
theory, it is verified that the contact resistance is affected by the resistivity and external force of the
material. The mechanism of contact resistance of the projectile is clearly explained, and the relationship
between contact resistance of the projectile and different contact interfaces can be more accurately judged.
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(a) side view of spring (b) front view of spring

Fig.1 The sample diagram of spring
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Fig.2 Test simulation diagram of spring
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Fig.3 Experimental platform and schematic diagram of contact resistance measurement
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Fig.5 Relationship between contact resistance of bullet and gold—plated, Nickel-plated and Aluminum alloy with applied force
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Fig.7 Contact equivalent model of convex hull structure
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Fig.8 Observation on surface morphology of four metal interfaces
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Table3 Contact resistance,surface density and second order roughness radius of four metal interfaces

materials Ni Au stainless steel Aluminum alloy
n(areal density)/(10°m?) 10.0 10.0 5.0 2.5
b(second level rough radius)/um 1.50 1.80 1.00 4.27
R_.(contact resistance)/p{) 0.063 0 0.000 6 1.909 0 0.062 0
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