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Abstract: An accelerated life test (ALT) is a test method that forces components to fail more quickly than they would
under use conditions by applying higher overstresses. When two or more accelerating stresses are involved in an ALT,
an interaction effect may occur. In previous studies, mostly ALTs without considering an interaction of accelerated
stresses and accelerated life models were proposed. The life data obtained are extrapolated using a life-stress relationship
to estimate the life distribution at use conditions. We use the general log-linear relationship to model the dependence of
life in the Weibull distribution on stress. Therefore, this study suggests the acceleration factor model between the lives
at use conditions and accelerated conditions by using mechanical component life data considering an interaction effect.
Further, the accelerated life test method and acceleration factor model proposed in this paper will be the basis for
adopting an accelerated life test with accelerated stress interactions.
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Table 1 A 2° full factorial design

Zl Z2
0 0
0 1
1 0
1 1

Table 2 A 2’ full factorial design
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Regression with Life Data: start versus Z1, 72
Response Variable Start: start End: end
Frequency: count

Censoring Information Count

Right censored value 5

Interval censored value 19
Estimation Method: Maximum Likelihood
Distribution: ~ Weibull

Relationship with accelerating variable(s):
Regression Table

Linear, Linear

Standard 95.0% Normal CI
Predictor Coef Error z P Lower Upper
Intercept 16.8632 0.198978  84.75  0.000 16.4732 17.2532
Z1 -3.16804 0.308947 -10.25 0.000 -3.77357 -2.56252
z2 -1.19492 0.313176  -3.82 0.000 -1.80874  -0.581111
Z1*72 -0.0683651 0.541032 -0.13 0.899 -1.12877 0.992039
Shape 1.90133 0.389168 1.27301 2.83976

Log-Likelihood = -49.817
Anderson-Darling (adjusted) Goodness-of-Fit
Standardized Residuals = 12.523

Fig. 1 Minitab analysis result for pneumatic cylinder
life data
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Table 3 Acceleration factor for pneumatic cylinder life

data
A~ >~
4 Zy 7V A T
0 0 1.00
0 1 3.28
1 0 24.3
1 1 82.0
Regression Table
Standard 95.0% Normal CI
Predictor Coef Error zZ P Lower Upper
Intercept  16.8725  0.187060 90.20 0.000 16.5058 17.2391
1 -3.18985 0.255585 -12.48 0.000 -3.69079  -2.68892
2 -1.21745 0.257785 -4.72 0.000 -1.72270 -0.712202
Shape 1.89760  0.386835 1.27257 2.82961

Fig. 2 Minitab analysis result for significant factors
of pneumatic cylinder life data
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