A3 _AT A7 =g
Al6d, A2%. pp.135-150, 2006

BRI 45718 LFEE TS #F AT

FZ7ADTYE YrFggudTAEH

A Study on the Lifetime Prediction of Rubber Mount for
Refrigerator Component

Chang Su Woo", Hyun Sung Park

Korea Institute of Machineary & Materials, Jang—dong 171, Daejeon, 305-343. Korea

Abstract

Rubber material properties and lifetime evaluation are very important in design
procedure to assure the safety and reliability of the rubber components. This paper
discusses the failure mechanism and material tests were carried out to predict the
useful lifetime of NBR and EPDM for compression motor, which is used in
refrigerator component. The heat—aging process leads not only to mechanical
properties change but also to chemical structure change so called degradation. In
order to investigate the aging effects on the material properties, the accelerated test
were carried out. The stress—strain curves were plotted from the results of the
tensile test for virgin and heat—aged rubber specimens. The rubber specimens were
heat—aged in an oven at the temperature ranging from 70° C to 100° C for a period
ranging from 1 to 180 days. Compression set 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
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compression set test, several useful lifetime prediction equations for rubber material

were proposed.

Key Words : rubber material(¥A42), heat—aging process(@x3373),
stress—strain curves(®3t—¥ ¥ 4), Arrhenius plot(of#y A
a#=), lifetime prediction equations(+HE2])
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C10 | C01 | G_m ul al u2 a2 u3 a3 G_o
25% | 0230 | 0.096 | 0.652 | 0.340 | 0456 | 1.786 | 0.469 | 0.738 | 0.471 | 0.670
NBR | 50% | 0.227 | 0.048 | 0.551 | 0.392 [7.4e-5| 0946 | 0.773 | 0574 | 0.772 | 0.587
100% | 0.221 | 0.023 | 0.489 | 0.017 | 0.958 | 1.044 | 1.012 | 0.004 | 0523 | 0.536
25% | 0.256 0 0510 |3.8e-5{ 0473 | 0525 | 1.949 | 0544 | 1.1e-5| 0511
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factors) 2 AF2-Z A (service condition) & ¥]EZ A (compound recipes) ] toksl7]
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2 AdFdME TFAR 3 FEASS A3l &€ =347 = rESER S Agete] vt
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. o = . ~ . . .
P: 1% B, P =3 17 5%, ¢ AR kD S5 EA S (reaction rate)
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k= A-¢ FET (2)
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E : @43l A (activation energy, J/mol),
R : 7144 (gas constant, 8.314]J/molK),

T : B2 % (absolute temperature, K)

2 3 elM kT = 1/T 71€717F E/RQ AP 3EA BAE BAth 2 (DA =
FA2 E4g% P/ ole AAE sl S1 1 AR 59 1+ A4 ()T Faol 98
F ek,
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FTESTE ANEE FYIAY. &4FE 1 FAEE 70T, 85T, 100TY
Z+ 1, 2, 4, 7, 14, 30, 45, 60, 75, 90, 120, 150, 180?4_ 7 DA 713 E
F5E AHE Fo € w3AHAT FoJ3 Alglo] Aad F AJH S Ao AF5FAZR
g % 3087 WA ST o] A7 Tt A|lH FAE 27 dE5AHEG
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Compression Set(%) = j)_—t’XlOO (6)
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50 7c i
— NBR : 20%
" NBR: 15% 20 N
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50 - 80 - "o -
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504 H
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10% Int= —11.21+5351/(273 + T)
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10% Int= —18.73+8221/(273+ T)
EPDM 15% In¢= —18.62+8921/(273+ T)
20% Int= —14.35+8474/(273+ T)
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<E 6> AH 25 o2} o 5d 51
3 (A1z7h)
AHgeE
(T) NBR NBR NBR EPDM EPDM EPDM
(10%) (15%) (20%) (10%) (15%) (20%)
15 1587 13916 243510 18306 232117 3518730
20 1156 9805 168514 11248 136899 2129723
25 850 6989 118065 7023 82125 1310925
30 632 5039 83696 4447 50111 819948
;: A NBR 61’ ‘ - EPDM
7 —a— 10% . —a—10%
4 . . ——15% sx10* i —a—15%
000 \ A 20% : ——20%
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