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ABSTRACT

General coil spring has linearity. However, disc spring has non-—linearity so that using this
non—linearity disc spring can be designed to do shock—absorbing in cases we need because shock
response also has non—linearity. By changing the shape and stacking number, it is satisfactory
with response of displacement, velocity and acceleration. Conventionally, disc spring was used to
control the vibration against huge load and limited space. However, it is limitedly used because of
difficulty of the designing guidance. Therefore, disc spring is needed to study further in order to
apply it widely. Response of disc spring is compared to response of coil spring by changing A,/
ratio with computer simulation and the usage of disc spring is increased through analysis of effect
of design factors. The purpose of this paper is that the shock response of disc spring is calculated
through numerical simulation and effect of h./t and stiffness is analyzed to broad usage so that
design factor of disc spring is presented.
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Fig. 1 Free body diagram of 1-DOF model of base
excitation double half sine pulse
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Fig. 2 Free body diagram of consideration of static
deflection

Fig. 3 Conventional shape of a disc spring



Fig. 4 Design of shock absorber using disc spring
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Table 2 Parameters of 1-DOF system

TableS Parameters of shock input

o A

& vehigleh B4 2zPe
A A ARSI A4 Axa e

&-LAA7% b,

4%

& A8 AdE R4 F At Mg 2 A

Folth. meA o] RE 2o wEshe 24
Foz A AZHY 54 AMERT O

2 A7 IR WEE Fshe] dAMe

L b érsyﬂﬁ} H*-1 o A&% At Fe 210

A

=

228 ¢S
s,
AlEFoA FRS AA ¥ BA 4F I

218 ot 3 of @?M F40 Age A

g A% 7 AF2H PA 22399 334 o

# 542 Folut o] BHojth wehy AY &

2

Input : shock acceleration

600

400 -

200

0

acceleration(m/s™2)

-200

-400

-600

time(ms)

Fig.5 Shock input : double half sine pulse
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Fig. 7 Response of shock-acceleration(linear)
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Fig. 11 Deflection in %of h (ho/t=1.417, h,=3.4
mm, #=2.4 mm, stacks of 36 springs)
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Fig. 12 Deflection in %of # (h,/t=1.9, h,=3.8 mm,
t=2 mm, stacks of 36 springs)
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Fig. 13 Response of relation—-dsplacement(h,/t=

1.417, h,=3.4mm, t=2.4mm, stacks of 36

springs)
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Fig.14 Response of shock—acceleration(h,/t=1.417,
h,=3.4mm, t=2.4mm, stacks of 36 springs)
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Fig. 15 Response of relation-displacement(k,/t =
1.9, h,=3.8mm, ¢t=2mm, stacks of 36
springs)
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ho=3.8mm, ¢ =2 mm, stacks of 36 springs)

Table 4 Specification of disc spring
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