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Analyses of Insertion Behaviors and Optimum Design for
Connectors of Spring Types

CAE

ABSTRACT

A connector provides a separable and mating
interface between two subsystems of an electronic system.
The main function comes from the contact springs that
provide enough normal forces for reliably transmitting the
electricity signals. Thus, it establishes the contact interface
as the connectors are mated. The paper presents an
example of finding the robust and optimal design for the
connector contact springs. The research started with
collecting functions needed for a connector. Having
collected them, they were then transformed into the
engineering specification for the springs. The parameters
that are required to specifically measure the properties of
the connector spring were established by using the QFD
method. From which, the optimal inserting force and the
normal contact force can be also defined at the specific
values. In addition, based on the theoretical analysis of a
modified cantilever beam, the contact normal force was
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derived. Moreover, a CAE together with the Taguchi’s
method was performed to verify the obtained parameters
that are believed to be optimal. Finally, an experiment was
carried out by measuring the displacements of the spring
once the connector cones were made by a pilot run. The
forces and the behaviors under conditions of inserting and
withdrawing the central conductor were then also
measured. The results showed that the parameters obtained
by the present study are in good agreement with the design
goal. In addition, the parameters are believed to be the
most robust ones.

Keywords: connectors, contact springs, withdrawing force,
inserting force, CAE
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