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A Method of Parts Reliability Tests Based on Degradation Data for Reuse Objective

Products
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Abstract
A common reliability data is provided through accelerated tests, and evaluated by GO-NOGO
judgement at every interval observations. Then it is hard to acquire a sufficient reliability data under
limited test time and specimens. Moreover, A reuse objective product is required longer life time, so it is
almost impossible to get a good data according to the traditional method. Therefore, we research to get a
reuse reliability information from the degradation data using Path-model and Mixed—effects model within
traditional test time and specimens. This paper introduces about its procedures and effectiveness

including the example.
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Fig.1 Bathtub curve and reuse.
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Fig.2 Block Diagram of LED light measurement.
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Table 1 LED light current data.

Ohr 250hr 500hr 1000hr
SampleNo.1 2.065 2.042 2.024 1.989
No.2 2.148 2.154 2.101 2.078
No.3 2.183 2.179 2.159 2.154
No.4 2.146 2.135 2.091 2.079
No.5 2.049 2.034 1.988 1.953
No.6 2.164 2.135 2.109 2.084
No.7 2.108 2.112 2.083 2.061
No.8 2.123 2.114 2.098 2.080
No.9 2.054 1.992 1.968 1.952
No.10 2.120 2.137 2.105 2.088
No.11 2.130 2111 2.070 2.036
No.12 2.153 2.195 2.152 2.152
No.13 2.095 2.095 2.058 2.026
No.14 2.158 2.155 2.124 2.097
No.15 2.149 2.107 2.069 2.047
No.16 2.165 2.155 2.133 2.107
No.17 2.062 2.065 2.055 2.047
No.18 2117 2.109 2.073 2.052
No.19 2.161 2.160 2.129 2111
No.20 2171 2.163 2.109 2.092
No.21 2.152 2.147 2.116 2.098
No.22 2.108 2.076 2.052 2.018
Unit:mA
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LED Light.Curr data
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Fig.3 Path model for light current.
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Fig.4 Data check on Path model.
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Fig.5 LED life estimation.

Table 2 LED estimated life.

Accelerated(Hours) | at 25deg C(Hours)
14176 42528
14541 43623
37897 113691
16016 48048
10440 31320
14720 44160
21190 63570
25523 76569
11043 33129
27936 83808
11638 34914
14646 43938
17716 53148
11405 34215
19474 58422
16169 48507
21267 63801
13682 41046
19909 59727
12523 37569
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Fig.6 Histogram of estimated life data.
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Fig.7 Residuals for each path.
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Table 3 Fitting for appropriate distributions.

2k | ALC [RANBAE] u [uOBEERZE] o [cDEERE
Ilyia| 4022 —199.1 9.565 0.06112 0.2595 0.04635
SHERIF R | 405.0 —-200.5 9.717 0.07350 0.3287 0.05197
JAT)L | 4116 —203.8 9.892 0.08714 0.3661 0.05711
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LEDLifeEstimated data
with Frechet ML Estimate and Pointwise 95% Confidence Intervals
Frechet Probability Plot
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Fig.8 Probability plot for Frechet distribution.

LEDLifeEstimated data
with Lognormal ML Estimate and Pointwise 95% Confidence Intervals
Lognormal Probability Plot
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Fig.9 Probability plot for lognormal distribution.

LEDLifeEstimated data
with Weibull ML Estimate and Pointwise 95% Confidence Intervals
Weibull Probability Plot
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Fig.10 Probability plot for Weibull distribution.
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