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Lifetime Estimation of an Automotive Halogen Lamp

Chung-Sik Kim, Seung-Tung Shin and Kae-Dal Kwack
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This paper presents an accelerated life test for burn out of tunssten filament of automotive halogen
lamp. There are many failure modes and falure factors that associated with funssten filament. But in
this explamn the dominant falure mode of tungsten filament 15 the bumout of fhe filament fatlure At
first, over voltage, high temperature iwrush current and wvibration are selected as stress factors by
using of two stage Quality Funchon Deployment(QFD). And we planed accelerated life fest that has
one factor(voltage) and three levels. By experiment it has absorbed that over wvoltage has an effect on
the life of halogen lamp. Usmgz AITA programs, we estimated the common shape parameter of
Weibull distnbufion life-stress relafonship and Biogpy hife.
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(g) Structure of
Halogen Lamp

(b) Shape of Filament

Fig. 1 Tvpical Halogen Lamp

~ i A
Flg. Halngen Cycle Model

Table 1 Material of Halogen Lamp

P Material of Elements
Bub Hard glass, Quartz
Filament Tunssten
Leading wire Tungsten-Mol vbdermim
Gas N2+ Ar + Halogen gas
Ease Copper, Aluminium

{2) Burnout -
Hot spot model

Fig. 3 Faillure Mechamsm of Filament

{b) Burnout - Sag

(c) Oxidation
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Table 1 Electrical Specification & Criteria

Parameter Specification Criterion
Operation Voltage 12V
Malfinction of
Power 35W Halogen Lamp
Matend of Tungsten (Open of
Niofting Powt of - Filam ent)
} = 3302°C

Filament
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Table 4 Failure Time of Halogen Lamp [Umt: hr]

13.2v 140V | 152V
41 1,710 1,610 240 330
# 1,750 1370 | 1,000 360
= 1,280 1740 | 1,170 420
= 1480 1300 | 1,100 340
=7 1,750 1,200 230 -
=5 1,620 1,760 290 -
47 1,380 1720 | 1,080 -
=3 1,310 1490 | 1,070 -

Table 5 Conformance Fesult of Life Distnbution

Diséﬁilm Weibull Exponential | Log-normal
Likelihood - . _ _ _
Funchion -179.0237 -224 6334 | -180.0246
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Fig. 8 Weibull probahility paper plot
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Fig. 9 By Life vs. Voltage

Table 6 Bigpy Life vs. Voltage

Euwnmng | 120V 132V 14.0V 152V
Voltage | (100%) | (110%) | (117%) [ (127%)
Biw Life | 3,002hr | 1,268k T45hr 354hr
B3 Life | 2,5%0hr | 1,095hr 64 3hr 306hr
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Table 7 Qualification and Esiimate B3 Life

Summing Classificaion B3 Life
] Osram Eeport 35300
B2 Test 1,095hr
i RS C 0061 350k

152V
Test 306hr
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