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ABSTRACT

This paper presents a method to predict the storage reliability of springs for turbo engine components
based on an accelerated degradation test. The reliability assessment procedure for springs is established to
proceed with the accelerated degradation test. The spring constant is selected as the performance
degradation characteristic, the temperature is determined to be the stress factor that deteriorates the
spring constant. The storage tests are performed at three temperature test conditions. The spring constant
is measured periodically to check the degradation status of the springs. Failure times of the springs are
predicted by using the degradation model. Finally, the storage lifetime of the springs at normal use

conditions is predicted using an accelerated model and failure times of all test conditions.
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of a product will have failed
C : Parameter of Arrhenius model
E, : Activation energy
F(t) : Failure probability
n : Scale parameter of Weibull distribution
Hy : Null hypothesis

H; : Alternative hypothesis
k : Boltzman constant
L : Characteristic life of Weibull distribution

MSE : Mean square error
P : P value
R(t)  : Reliability function

T : Absolute temperature
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Fig. 2 Test jig for coil springs.
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Fig. 3 Graph result of spring constant.
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Fig. 4 Linear model of spring constant (120°C).
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Fig. 5 Linear model of spring constant (1007C).
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Fig. 6 Linear model of spring constant (807C).
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Table 1. I?ar_ameters of linear model and predicted RUt) = exp ( H f=0 2
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Table 2. Parameters of linear model and predicted

lifetime.

Temp. Life distribution AD statistic
Exponential 5.315
120C Weibull 5.512
Lognormal 5.517
Exponential 2.857
100C Weibull 2.533
Lognormal 2.572
Exponential 4197
80C Weibull 4.163
Lognormal 4180
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Fig. 7 Life - temperature relationship plot for the
springs.

Table 3. Characteristic and Byg lives at three different
normal use conditions(temperature).

Tem Characteristic life By life
P- (hours) (hours)
25C 2,523,791 894,694
30C 1,632,712 578,803
35C 1,071,283 379,774
L=(8.5956 < 1079)
» exp 0.6784 )
(8.617x107°)(273.15+C)
1
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