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Prediction of Load-Displacement of the Disc Spring with the Friction
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ABSTRACT

A disc spring consists of a conical disc. A load-displacement formula was newly developed in the
form of energy method to consider both rigid and friction. The cross section of the disc spring has
identical slope angles at the bottom of conical. To solve such a problem, an energy method calcu-
lation is proposed. To achieve the goal of this study, the proposed calculation is extended to a disc
spring with friction. A firm basis background study based on Almen’s work is presented in develop-

ing a new numerical approach to predict the available formulation for a disc spring with friction.
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Fig. 2 Before and after deformation of the

cross-sectional shape of the disc spring
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Fig. 3 Radius of tangential curvature of the

disc spring

2ol 78 4 gt

At

(M2l B 9&

ol A& 4

o=

—~

el Reshd et 2

. ES o
7" (1—2*)(s—x)ry 04—1) ®)
« 2H—6( « ) +

2ry \a—1 Ty

e 573



UG
V2)
ol
Y |
r)f
ok
o
=2
it
oo
ol
o
rir

ol
o,
S
£

6,
o

r
BN

/ o tdr=0 ©)

9)241& o]&3lo] s 2 (10)2)3 Zo] T
I 3tk

Ty —T

Ina

Fig. 2(a)0ﬂ*1 BCHol +%89 o0 o vt
=

ks

k)

M, = z(B— ¢)o,tdxdd an
(ADAS @24 dgdskel Feaa (12)40]

E¢(6— %)(ﬁ—wtdo
T (1-17)

X {5(7"22 — 7’12>— 25(7“2 — 7"1)-1- s’Ina }

(12)

no Br¢dd Ina (13)
" 12(1—17)
|7 |
A, |
\ 4 e ! |
il
LY /
7.
" Ry AP
X’/ '><\§ﬂ \\
w[f r

Fig. 4 Changed variables for proposal equation
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Table 1 Parameters of disc spring for analysis

T T H t(mm) E
Case (mrln) (mfn) Y @mm| 1] 2] 3 | (MPa)

1 6.1 | 125]205| 09 105/0.7[09
2 192 12501271 | 1.8 | 1.0]1.25] 1.5

206000| 0.3
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