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Diaphragm made of stainless steel is used as a connecting part in many electric devices,
which controls on/off of electronic signal supply. Diaphragm endures cyclic loading
when it is pressed. The reliability of service of diaphragm is very important, although
the proportion of the value of a single switch in the whole device is very small. As
diaphragm is used to control the electric single supply, if it is broken down the electric
device will not bé able to work. Therefore, in designing diaphragm,  high service
reliability and low unit costing is required. There ‘are two parameters in designing
diaphragm: Click characteristics and fatigue life. As preferred click characteristics of
diaphragm 1is different from person to person. Make diaphragms satisfy varies
requirement is important. Making trial pieces based on experience is a common way for
designing diaphragm with certain click characteristics and fatigue life, which is very
time consuming and costly. Sometimes the required diaphragm is unrealistic that it
takes much time to find making the dizaphragm with current geometry or material is
impossible. As a result, the design method that <c¢ould provide the
undesignable/designable area is needed. In this paper, a convenient approach for
designing diaphragm considering both click characteristics and fatigue life is proposed.
Firstly, numerical simulation is carried out according to the manufacturing process of
making diaphragm and process of clicking diaphragm. According to the numerical
results, the functional design space can be constructed based on the relationship of
design parameter and elick characteristics. When certain click characteristics are
required, designable space can be obtained by comparing required eclick characteristics
with design space. The designable space means the region of design parameters
satisfied the required click. Secondly, the fatigue reliability of the diaphragm is
estimated with the experimental results of fatigue tests and numerical results of stress
history. The relationship between design parameter and fatigue reliability can be
obtained, which is defined as design space of fatigue reliability. Finally, the designable
space considering fatigue reliability can be obtained by combining designable space
with design space of fatigue reliability. When click characteristics and fatigue
reliability are required, the design parameter satisfy the requirement can be found by
using design space of click characteristics, and by combining with fatigue reliability
design space the most optimum diaphragm can be made by choosing the diaphragm
corresponding to the smallest fatigue reliability, which is considered to be very helpful

in designing diaphragm.
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