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Staistical Analysis of Thermal Fatigue Life for Automobile bulb

Sangpil Park*, Hwansup Oh™ Jongchan Park’™

% Abstract

J

span is about 15%~40% shorter than sequence life span.

At this research, we examined probability of light bulb's life span value and prediction on purpose to inquire out the span
of repeat velocity as fracture probobility by executing the fatigue test, which is considered property of Tungsten filament's
thermal fatigue used as an automobile bulb. As a result, we can confirm what the most suitable solution is weibull distribution

and log normal distribution. Tungsten filament's span gets longer as the fatigue repeat velocity gets shorter. And, repeat
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Table 1 Characteristic of Tungsten Filament(Wt, %)

material W o total
composition 88.47 11.53 100

Table 2 Type of stop lamp for automobile

type gg?ﬁ% base ﬁlg'r;gm watt | life (hr)

A2V BAY Cc-6 @n

sw | 8B sp | cn2 | s

200

Fig. 1 Test specimen
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Fig. 2 Test condition by repeated thermal fatigue
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Fig. 3 Diagram of experiment device (on/off control)
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Fig 4 Fatigue cycle life according to fatigue cycle period
(T=1885C, V=13.8V)
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Fig. 5 Four Probability Comparison according to Fatigue
Cycle Speed
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Fig. 6 Relation between number of cycle and temperature
of tungsten filament for C-6 series
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Fig. 4-5 Shape parameter of Weibull Probability by Gradient

on Continuity test

Table 1 Weibull Data according to Fatigue Cycle Speed

FatlgSL;eee(('j,‘ycle Shapf p;ra;neter Scale( pz/ilragncter MTTF*i A-D¥2
5 sec 22332 29130 2150 0.928
10 sec 22942 19464 2873.3 0.815
15 sec 3.157 14258 3564 1.618
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Table. 2 Weibull Data according to Cycle

Temperature( C) Shap((: pzm;neter Scale( pe/ilrar)neter MTTF AD
1935 4.1616 4745.5 4311.1 3.297
2004 5.3575 1866.9 1721 1.918
2076 8.6906 583.37 551.54 2.347
2159 5.8097 206.68 1914 2.39
2236 4.1671 53.028 48.177 2.259

4. 48
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