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Abstract

A Double-Crossed Step-Down-Stress Accelerated Life Testing (DCSDS-ALT) for pneumatic cylinder
is designed and carried out in this paper. The paper also discusses the superiority on efficiency of
DCSDS-ALT compared with conventional life testing and Twin-Stress Constant Life Testing. The
Cumulative Effect Model and GLL-Weibull Model are used in the conversion and analysis of the
statistic. The result of the test got satisfied precision, and DCSDS-ALT promotes efficiency signifi-
cantly. This method has huge potential on development.
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Figure 1. Spectrum of DCSDS-ALT
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Table 1. Failure number in each period (cpm—cycles per minute)
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Table 2. Equivalent failure data of each stress combination after conversion (x10%)
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237.10 24421 390.73 402.45 684.16 704.68
252.49 260.07 416.11 428.59 728.60 750.45
282.69 291.17 465.87 479.84 815.72 840.19
282.69 291.17 465.87 479.84 815.72 840.19
- 316.27 506.03 521.21 886.05 912.63
- 316.27 506.03 521.21 886.05 912.63
- 316.27 506.03 521.21 886.05 912.63
- - 527.68 543.51 923.96 951.67
- - 527.68 543.51 923.96 951.67
- - 543.93 560.24 952.40 980.97
- - - 577.59 981.90 1011.35
- - - 577.59 981.90 1011.35
- - - 596.26 1013.64 1044.04
- - - 596.26 1013.64 1044.04
- - - 596.26 1013.64 1044.04
- - - - 1039.87 1071.06
- - - - 1039.87 1071.06
- - - - - 1081.68
- - - - - 1105.35
- - - - - 1105.35

Table 3. Comparison of efficiency and cost between life testing methods of pneumatic cylinder
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