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Useful Lifetime Evaluation of Rubber Component for Elevator Cabin
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Abstract

Rubber material properties and useful life evaluation are very important in design procedure to
assure the safety and reliability of the rubber components. In this paper, the evaluation of
characteristics and useful life prediction of rubber component for elevator cabin were experimentally
investigated. The material test and accelerated heat-aging test were carried. Rubber material constants
were obtained by curve fittings of simple tension, pure shear and bi-axial tension test data. Heat aging
test results changes as the threshold are used for assessment of the useful life and time to threshold
value were plotted against reciprocal of absolute temperature to give the Arrhenius plot. By using the
rubber material and component test several useful life prediction equations for rubber component were
proposed.  Predicted useful life of rubber component for elevator cabin agreed fairly with the
experimental lives.
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Table 1 Non-linear material coefficient(Mooney)

ola| a2
(=R el I e
_ N
Slele|s
S
v [ v | \O
S|l | O | on
SEESARSEES
(=R el i)
Elgle R
e
W ) ep oo
H T2 g
X o 2N
d|,_ao3.,mw.§
wx,‘m_hmruﬂwi,
5 WP ﬂ_ﬁ
,Mooﬁoﬂ\m_ﬂt
PR By
mH =
;OO b]
=) o = ©
S
E%MHT%
K =
F RS )
= o A] o B
%%ﬂﬂmﬂ
T
O TO i%
G o P o
<0 KO ‘of
~ BB U <

Hr

Table 2 Non-linear material coefficient(Ogden)
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Engineering strain

(a) Mullins effect

Fig. 1 Physical test of rubber material
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Fig. 3 Static test of new rubber component
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Fig. 4 Static test of old rubber component
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Table 3 Useful lifetime prediction equation

change equation
50% In(t) = - 4.03 + 3961/(T+273)
75% In(t) = - 2.12 + 3606/(T+273)
100% In(t) = - 4.24 + 4502/(T+273)
* T = temperature(°C)
v =40+ S92

Ln (time)

(a) Spring constant

Temperature (1/(T+273))

(b) 50% change

SIP constant : 75%
In(t) =-2.12 + 3606/(T+273)

Ln (time)

S/P constant : 100%
In(t) = -4.24 + 4502/(T+273)
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Fig. 6 Arrhenius plot
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