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A Study on the Stiffness of Spiral Spring

Dong-Jin Seol

Department of Mechanical Design
Graduate School of Industry
Pukyong National University

Abstract

This is study about stiffness of spiral spring. Usually, the spiral spring is
machine part. The spiral spring is used by power using elasticity in machine.
The spiral spring is used at the reclining seat for an automobile, a window
regulator and a throttle.

The spring stiffness has much influence on designing a spring. Therefore, in
this study we researched spring stiffness by a theoretical analysis. And we
tested spring stiffness of spiral spring. In other words, this paper is that
calculated theoretical value and experimented.

When compared theoretical values and experimental value, was closely

approximated.



If we use calculating theoretical values in industry field, it is considered there

is practical application.
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Fig. 1 Shape of Spiral Spring(1)
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Fig. 2 Shape of Spiral Spring(2)
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Photo. 1 Sample of Spiral Spring
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Table 1. Specification of Spiral Spring

A B C
Length of Band(mm) 207.35 212.35 217.35
Thickness(mm) 1 1 1
Width(mm) 55 55 55
Inner Diameter(mm) 19.8 19.8 19.8
Outer Diameter(mm) 342 34.2 34.2
Material STS 304 STS 304 STS 304
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Photo. 2 Experimental Apparatus(FTP-V20D)
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Table 2. Experimental Value of Spiral Spring

Sample Angle Load Torque
[deg] [kef] [kgf - mm)]
30 0.68 15.06
#A1 50 1.13 25.03
70 1.64 36.33
30 0.66 14.62
#A2 50 1.11 24.59
70 1.63 36.10
30 0.69 15.28
#A3 50 1.14 25.25
70 1.66 36.77
30 0.63 13.95
#B1 50 1.10 24.37
70 1.59 35.22
30 0.65 14.40
#B2 50 1.09 24.14
70 1.60 35.44
30 0.66 1462
#B3 50 1.10 24.37
70 1.60 35.44
30 0.61 1351
#C1 50 1.03 22.81
70 1.52 33.67
30 0.63 13.95
#C2 50 1.00 22.15
70 1.51 33.45
30 0.62 13.73
#C3 50 1.05 23.26
70 1.56 34.55
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Table 3. Stiffness of Spiral Spring

Sample Angle Experimental Theoretical
[deg] Valuelkgf - mm/rad] | Valuelkgf - mm/rad]

30 28.77

#Al 50 28.68
70 29.73
30 27.92

#A2 50 2817 30.50
70 29.55
30 29.19

#A3 50 98.94
70 30.10
30 26.63

#B1 50 27,92
70 28.83
30 27.50

#B2 50 2767 30.12
70 29.00
30 27.92

#B3 50 27.92
70 29.01
30 25.80

#Cl 50 26.14
70 27.56
30 26.65

#C2 50 25.38 30.11
70 27.37
30 26.23

#C3 50 26.65
70 28.28
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Fig. 5 Relationship between Torque and Angle of Spiral Spring by

Experiment(Sample #A)
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