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Service Life Prediction of Components or Materials
Based on Accelerated Degradation Tests

Young Il Kwon'
Department of Industrial Engineering, Cheongju University

Purpose: Accelerated degradation tests can speed time to market and reduce the test time and
costs associated with long term reliability tests to verify the required service life of a product or
material. This paper proposes a service life prediction method for components or materials using
an accelerated degradation tests based on the relationships between temperature and the rate of
failure-causing chemical reaction.

Methods: The relationship between performance degradation and the rate of a failure-causing
chemical reaction is assumed and least square estimation is used to estimate model parameters
from the degradation model.

Results: Methods of obtaining acceleration factors and predicting service life using the degradation
model are presented and a numerical example is provided.

Conclusion: Service life prediction of a component or material is possible at an early stage of the
degradation test by using the proposed method.

Keywords: Accelerated Degradation Test, Chemical Kinetics, Arrhenius Equation, Service Life
Prediction, Performance degradation, Acceleration factor
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Table 1 Acceleration factors for selected
temperatures

Celsius temp. (°C)| Absolute temp. (K) AF
23 296.15 1.0
55 328.15 435
70 343.15 199.9
85 358.15 809.0
100 373.15 2,926.4
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Table 2 100pth percentile of the service life—time
distribution for selected temperatures

100pth percentile of the service life-time
distribution (year)
p 23 °C 30 °C 40 °C

0.001 9.23 3.78 1.13

0.01 13.69 5.60 1.68

0.02 15.76 6.45 1.93

0.03 17.23 7.05 2.11

0.04 18.43 7.55 2.26

0.05 19.47 7.97 2.38

0.06 20.39 8.35 2.50

0.07 21.24 8.70 2.60

0.08 22.03 9.02 2.70

0.09 2278 9.32 2.79

0.1 23.48 9.61 2.88
0.2 29.48 12.07 3.61
0.3 3472 14.21 4.25
0.4 39.94 16.35 4.89
0.5 45.53 18.64 5.58

<Table 2>= 4 (61)°l] o} 73 AHE 228 W
9] e e .
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