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Reliability Study of Epoxy Resin Fatigue Life
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An extensive reliability analysis was carried out on epoxy resin fatigue life. When analyzing epoxy resin fatigue

life under a thermal cycle test, we considered the fatigue behavior with the maximum loaded stress. However, we

found that this idea does not always apply to all epoxy resins.

In this research, we considered the idea that the creep behavior of epoxy resin affects its fatigue life. The creep

strain was measured and the stress-strain hysteresis loop was simulated by the finite element method. It was found

that the hysteresis loop width predicts the epoxy resin fatigue life.
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Fig. 3 Crack life under thermal cycle test
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Table 1 Formularization result of each coefficient in

the case of silicone denatured epoxy

Coefficient Formularization result
E,(MPa) -5.0x 10" T+ 2.0 x 10*
E, (MPa) 54x102T+1.9x10°
n,(MPa-s) -1.8x 10" T+1.1x10°
T (s) -3.1x108 T+ 2.0 x 10°

T: Absolute temperature
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Fig. 8 Four-element model and creep formularization
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Fig. 9 Comparison of creep test result with simulation
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Fig. 10 Stress-Strength behavior under thermal cycle

TUI—=TOZANLLE2— Vol12 No.2 2007

4.0

3.0

Stress (MPa)

-2.0

0 05 1.0 15 20 25 (x10%
Strain (%)

Fig. 11 Stress-Strength behavior of silicone
denatured epoxy
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