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Design of Step-Stress Accelerated Degradation Test based
on the Wiener Process and D-Optimality Condition
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Purpose: This article provides step-stress accelerated degradation test (ADT) plans based on the
Wiener process.

Method: Step-stress levels and the stress change times are determined based on the D-optimality
criteria to develop test plans. Further, a simple grid search method is provided for obtaining the
optimal test plan.

Results: Based on the solution procedure, ADT plans which include the stress levels and change
times are developed for conducting the reliability test.

Conclusion: Optimal step-stress ADT plans are provided for the case where the number of
measurements is small.
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Table 2 ADT plans(s, =1)

m =3 =4 m =35

i s | it ; 7t ; e
<1.0 0.00 0.34 0.00 0.50 0.00 0.40

1.1 0.09 0.34 0.09 0.50 0.09 0.40

1.3 0.23 0.34 0.23 0.50 0.23 0.40

1.5 0.33 0.34 0.33 0.50 0.33 0.40

1.7 0.41 0.34 0.41 0.50 0.41 0.40

2.0 0.50 0.34 0.50 0.50 0.50 0.40

2.5 0.60 0.34 0.60 0.50 0.60 0.40

3.0 0.67 0.34 0.67 0.50 0.67 0.40

4.0 0.75 0.34 0.75 0.50 0.75 0.40

5.0 0.80 0.34 0.80 0.50 0.80 0.40

6.0 0.83 0.34 0.83 0.50 0.83 0.40

7.0 0.86 0.34 0.86 0.50 0.86 0.40

10.0 0.90 0.34 0.90 0.50 0.90 0.40

m =1 =9 m = 10

i s | it ; 7t ; 7t
<1.0 0.00 0.43 0.00 0.55 0.00 0.50

1.1 0.09 0.43 0.09 0.55 0.09 0.50

1.3 0.23 0.43 0.23 0.55 0.23 0.50

1.5 0.33 0.43 0.33 0.55 0.33 0.50

1.7 0.41 0.43 0.41 0.55 0.41 0.50

2.0 0.50 0.43 0.50 0.55 0.50 0.50

2.5 0.60 0.43 0.60 0.55 0.60 0.50

3.0 0.67 0.43 0.67 0.55 0.67 0.50

4.0 0.75 0.43 0.75 0.55 0.75 0.50

5.0 0.80 0.43 0.80 0.55 0.80 0.50

6.0 0.83 0.43 0.83 0.55 0.83 0.50

7.0 0.86 0.43 0.86 0.55 0.86 0.50

10.0 0.90 0.43 0.90 0.55 0.90 0.50
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