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Abstract

The materials characteristics and lifetime evaluation are very important in design procedure to assure
the safety and reliability of rubber components. This paper discusses the failure mechanism and
material test were carried out to predict the useful life of NBR and EPDM rubber mount for
compression motor which is used in refrigerator. In order to investigate the heat-aging effects on the
materials properties, stress-strain curve were obtained from the results of material tests. Compression
set results changes as the threshold are used for assessment of useful life and the time were plotted
against reciprocal of absolute temperature to give the Arrhenius plot.
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Fig. 1 Rubber mount for refrigerator
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Table 2 Nonlinear material coefficient

Mat.

Strain

Mooney

Ogden

C10 | CO1

ul

al

n2

a2

u3

a3

NBR

25%

0.230|0.096

0.340

0.456

1.786

0.469

0.738

0.471

50%

0.227)0.048

0.392

7.4e-5

0.946

0.773

0.574

0.772

100%

0.221)0.023

0.017

0.958

1.044

1.012

0.004

0.523

EPDM

25%

0.256| 0

3.8e-5

0.473

0.525

1.949

0.544

1.1e-5

50%

0.189]0.013

2.5e-6

0.255

0.710

1.183

0.280

2.5e-6

100%

0.175|0.004

0.195

1.348

0.365

1.346

2.596

2.8e-6
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(a) 85°C
Fig. 4 Strain-stress curve for NBR

(a) 85°C
Fig. 5 Strain-stress curve for EPDM
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Equations
Int= —5.85+3399/ (273 + 7)

25%

Degradation

Table 3 Arrhenius equations for rubber materials

Materials

YA ZFE Fig. 7
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Fig. 7 Arrhenius curve of rubber materials
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