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ABSTRACT

Life tests are essential in reducing the catastrophic damage caused by the accidents of large machinery
such as aircraft and ships. However, life tests are challenging to implement due to the high costs and time
required to test the life of large machinery parts. Therefore, it is advantageous and convenient to apply
accelerated life test techniques for key components to reduce costs and time. In fact, extensive research has
already been conducted on these techniques. However, recently, there have been cases in which an
experimental value was applied to the shape parameter of the Weibull distribution used in the reliability test,
but the test time was not significantly reduced. Therefore, in this paper, the shape parameters are estimated
from the probability density function of the Weibull distribution for the analysis of an accelerated life test for
bladder accumulators, which are core components of military helicopters. The test time was derived based on
the number of samples and confidence level by substituting it into the test time equation. Next, the
accelerated life test time was calculated using the steady-state test time with an acceleration factor obtained
from the Arrhenius model. The steady-state life test required approximately 15,000 H, whereas the accelerated
life test time for one sample at 100 C was 34% shorter than that of the steady-state life test.

Key Words : Accelerated Life Test(7+t5 5= Al&), Bladder Type Accumulator(=2{7|), Reliability Test(4l2[A
AlEl), Weibull distribution(2t0|& &), Arrhenius Model(OF2l|H A ZE)
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Fig. 2 S-N curve of materials

Table 3 Material properties

Division HNBR 90 | Stainless steel
Density (kg/cm®) 1,180 7,850
Tensile strength (1) 28.6 250
Young's modulus (am) 30.8 2.0x10"5
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Table 2 Result of life analysis according to temperature

No. Temperature(K) Fatigue Life(cycle)
1 217 12,181
2 233 11,628
3 248 11,101
4 264 10,597
5 279 10,116
6 295 9,592
7 311 9,075
8 326 8,783
9 342 8,535
10 357 8,294
11 373 9,060
12 388 7,692
13 404 7,294
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Table 3 Test time according to the number of

7%

Table 4 Characteristic value

Activation Shape Boltzmann
energy parameter constant
0.0674 eV 7.0886 8.6173x10°° eV/K

Table 5 Accelerate factor

Temp(‘C) | 50 | 60 | 70 | 80 | 90 | 100
Accelerate | 5 | 116 | 126 | 134 | 143 | 1.51
factor

Table 6 Life according to confidence level(x<10?%)
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0.6 10,859 60 9.1 10.0 11.1 13.0
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0.9 15451 80 8.0 8.8 9.7 11.4
0.6 9,847 90 7.5 8.2 9.2 10.7
) 0.7 10,766 100 7.1 7.8 8.6 10.2
0.8 11,983
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