BRI T O g
AR, SREFIIES, FRIIE#

The Conventional Design Method of the Spiral Springs

Takuro Matsumoto, Kazumasa lida and Masayoshi Shimoseki

Analyzing the characteristic of spiral spring is indispensable to know the free shape of spring. And to get
the free shape of spring needs to analyze on elasticplastic method with geometric non-linearity. But the practical
importance by the spring characteristic is the liner zone without both side-ends. If extrapolating liner field to both non-
linear zones:asuming affine linearity,we are able to analize the spring charactristic only elasticplastic analysis at both-ends.
Then it is useless that considering geometric nonlinerlity . So we can analyze easily as compare with traditional integral

formulation. This calculated results agree with experimental one in two kind sample springs.
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Fig.1 Conceptual diagram of the characteristic curve
during recoil
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Table 1 Meaning of the major symbols
E Yo U R MPa
oy BERIGT MPa
h W= mm
b Ml mm
L =k mm
ki1 B OO fh R mm’!
Ky 2 PREDOHRNLHRO R mm’!
ro fEAERERE mm
R r—APNRR mm
ro T —AEEREOEAFE WA/ mm
P
il i S O A Ok mm
%
r2o 2 OB mm
RIB turn

Fig.3 Curvature diagram
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Fig.7 Change of curvature of the outer terminal
for the reverse wind
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Table 2 Specifications of the test spring

S1 S2
b [mm] 9 9
h [mm] 0.21 0.22
E [MPa] 1.86X10°
oy [MPa] 1800
L [mm] 5500 4500
;"' [mm] 10.105 9.86
72 [mm] 5.5
R [mm] 27.5
7 [mm] 7
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Table 3 Calculation result

S1 S2
N [turn] 26.8 25.4
7. [Nmm] 151.6 163.7
Tx  [Nmm] 169.4 189.6
7o [Nmm] 125.9 131.8
k [Nmm/turn] 1.62 2.28
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Fig.8 Comparison of the measured values
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