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ABSTRACT

This paper addresses the results of an experimental and analytical research of a helical
coil spring subjected to dynamic behavior using space curve vector after considering

elongation rate. Vibrations in helical coil spring can be divided into 3 modes such as

vibrations of coil spring center axis’ vertical direction, axis’ horizontal direction, direction

about center axis. However,

these 3 modes are dependent one another and are

characterized as coupled. The dependency was proved through both theoretically and
experimentally analyzing the results of dynamic characteristics of coil spring center axis’
vertical direction vibration by transfer matrix method using the governing equation of
static equilibrium. Also this paper shows that pitch angle and active coils in coil spring
affect the dynamic spring characteristics of the above 3 modes and are especially sensitive
to the mode for vibration of axis’ horizontal direction which most affects especially on

dynamc stability of helical coil spring.
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Table 1 Physical data of coil spring

Wire radius(d) 0.002 m
Mean radius(R) 0.013 m
Active coils(N) 6.5
Coil Pitch angle(a) 48 °
Young's modulus(E) 210 GPa
Shear modulus(G) 80 GPa
Density( o) 7.79 Mg/m’
Poisson’s ratio(r) 0.5
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Table 2 Natural frequency comparision of theoretical
and experimental results

Order | Theoretical values | Experimental values
1 324 Hz 321 Hz
2 360 Hz 362 Hz
3 406 Hz 403 Hz
4 411 Hz 415 Hz
5 635 Hz 635 Hz
6 670 Hz 671 Hz
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Fig. 6 Experimental results
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Table 3 Dimensionless natural frequency of coil

spring by theoretical analysis

T

LUL

Order r (a=48" ) r (a=0" )
1 0.00825 0.00813
2 0.00916 0.00926
3 0.01035 0.01218
4 0.01048 0.01223
5 0.01619 0.01313
6 0.01708 0.01325
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Fig. 7 Dimensionless natural mode of coil spring
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