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Abstract

The wave washer springs are widely used in non - return valves of fluid, especially in air
check valves to confirm the rapid shut - off of valve propers. The stiffness of wave washer
springs used in suction and exhaust valves of reciprocating air compressor play an important
role on efficiency of the compressor. If the stiffness of the spring is too high, the pressure dif-
ferences necessary to open the valves become high and the volumetric efficiency of cylinder
decrease. If the stiffness of the spring is too low, the valve can not be closed rapidly and the
inverse flow of air can take place. So, the optimum stiffness of valve spring is very important
and it will be very helpful that the stiffness of wave washer springs to be used in suction and
exhaust valves can be calculated in design stage of air compressor.

In this paper the formula for calculating the spring constant of wave washer spring is intro-
duced using bending and torsion theory of frames. The experiments are also carried out to
measure the spring constants of several samples. It is proven that the calculated spring con-
stants of wave washer springs are coincided well with measured values and that the formula
presented in this paper for calculating the spring constants of wave washer spring is very use-
ful for design of valves used in reciprocating air compressor.
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Fig. 1 Wave washer spring with 3 waves
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Fig. 2 Acting forces on wave washer spring with 2
waves
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Fig. 3 Acting forces on wave washer spring with 3
waves
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Photo. 1 Experimental apparatus

Table. 3 Basic data of samples

Item J‘ Symbols | Sample 1 ‘ Sample 2
Number of waves ‘ N 3 l 2
Average radius(mm) R 54.1 l 36.5
Width(mm) b 10.3 ' 9.3
’I'hickneés(mm) t 0.4 ‘ 0.4
Young's modulus(GPa) E 200 200
Shear modulus(GPa) G mom
Free length(mm) ) H | 6.8 5.8
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