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Development of Life Test Specification for Catalytic Gas Sensor

Jun—Ku Kang - Jung—Won Park - Dong—Hoon Hwang - Jung—Keol Ham

Korea Testing Laboratory, Reliability Technology Center

Abstact

The accelerated life tests of the catalytic gas sensor were performed at three
different gas concentration conditions. From the test data, the power—Weibull model
was estimated and the acceleration factor between test condition 25%LEL (Lower
Explosive Limit) and use condition 5%LEL was about 3 according to this
acceleration model. Using this acceleration factor, life test specification for qualifying
that B10 lifetime of the catalytic gas sensor meets the goal lifetime(5 years) was

designed.

Key Words : Accelerated Life Tes t(7}45TH A E), Power—Weibull model (¥ glol &
24) By, Life Time (10%32%+%)
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Probability Plot for Start
Weibull Distribution - ML Estimates - 85.0% C1

Arbitrary Censoring
: : H . %
% : - . -
ég .. e | Shape Scale AD”
g | | 63744 10195 326
04 . . : 53744 577 .86 8.44
E B0 e e 53744 49771 217
I 20
2
@
o
10 —
5
3
2
1 b
T T

Time to Failure

<I¥ 12> gholE 74 A3

KI¥ 12>94 & F ARl BYEFE 537449 #< 7T 4 20N IAEEFE

<E 4>¢} &2 gol FAHUG.

<E 4> 2 55 24949 49

¥ ()
25 % 10195 h
50 % 577.86 h
75 % 497.71 h

<E Y F73 FARE o145 FE £ Aol BAE 2T A3} Bt 2 Kol

a=8586.2(c)—0.6706 (1)

[
o)

rir
o
o
iliA
i
b
10
-

ZEEol1, cE FEolth



1200
T S
B 1 L T
EHI: 600
o y= 8586.2x 08706 L 4
& R’ = 0.9697
400 g (_)__9_6_ ___________________________________________
LB
0 1 J. 1 1 1 1 1
0 10 20 30 40 50 60 70 80
7tA 55 (%LEL)

10
e
o)

<19 13> 7tA 29 FE R

ARAow 249 H5Ede beH Pk
F

(t) = 1—expl— (t/a)5.3744], «=8586.2(c)—0.6706 (2)
o] W, FA&ASE the 2ot
(cU/cA)—0.6706 (3)
o AFE 712 A5, cUs AAZAGAY 7tA 55, cAE &AM 7tA FEo|th
3. FEAYE7IE AA
2 @) F 2ol FAW ASAFE AHg] A A}% AAM 7h2AM Y Sojo] BEG
e 2ER BAs7] A% FAAL N1ES AT AAYPELAANTAS A gl <2

21

A14>9 e Axpe] mebr A A,




BET-NFL - BBE - FFD /49
7t xZEF AL 1 h F 7MAeEACR 1825 h) AR S ’:_ﬂ T 90%=2 BFee Aol
ATH NP2 7MEFEAEoR 1 AP <& D>} 22 3278 F 44 AH8x2AH 7

B W 25%LEL 2102 ZA G o] W) 25%LEL }_{M 5%LELZZ Atel9] 7}
Ars 4 DLZFH 2.947F A4, ©] 715AFE 4 §31d 5BLELEI A Y 7FAwEA
Zt 1825 h& 25%LEL ZZelA 621 ho] Bt A&7t H27h HEF 517] 93t &
IFFE 002 FHed AgFE thg 2o Jato] 22707 doh

> {B,/(t- AF)}*x x*(1 = CL2c+2)/{2%xIn(1-0.1)"1} (4)

%, Bl,& BE $9(=1825 b, t ABEAeIN AW, AFE NEZAT B4 A
27 Aol A&AF, CLE NASE, o 3§ ATl 5, 25%LEL ZAA 227
o ARE 621AZFL AFstel Lol # A% BAYRA Fo® A2449 Bl0FFol
5% FEEANA 59 ol 4BE AHFFE 90%elN BEY & vk

AT E BEALY 20N AE5FA RIS ATSHAT AFALA 24

w e nAWAUZ B 1

S R EEETIEE RS
A

Aol ks TEE fqo

Ei Al uujgi ézhs} 25%LEL ZAAM = 5%LE
T A= & F ANUT, g 2L AEFATE &5 APANES dE2A7 =HF)
< A lﬁ‘ T %%t} *474] FH G 77 F W]-E'I] 25%LEL Jdow 22709 A BE

Algsle] 1ol g Ax wAEA gkow A Y Bl0FEol 5% 527
AlA 5 oJAE S AFHFFE 90%M BEF + ATt

e
k]
rlo
o

[1] Jack Chou(1999), Hazardous Gas Monitors : A practical guide to Selection,
Operation and Applications, McGraw—Hill Professional.

[2] Meeker(1986), “Planning Life Tests in Which Units are Inspected for Failure,"
IEEE Trans. on Rel.. 35. 571—-578.



50 / AEAa tAAM e FEARIE N

[3] Meeker and Hahn(1985), How to Plan an Accelerated Life Test— Some Practical
Guidelines, ASQC Basic References in Quality Control: Statistical Techniques,
Vol.10.



