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Optimal Design of Constant Stress Accelerated Life Tests
Using Degradation Phenomenon Based on a Brownian Motion

Sun-Keun Seo - Kab-Seok Kim + Chen~Soo Ha
Dept. of Industrial Engineering, Dong-A University

Abstract

This study considers optimal design of accelerated life tests under constant
stress using that the first passage time to cross a critical boundary through
amount of accumulated degradation has an inverse Gaussian distribution when the
degradation process follows to a Brownian motion with positive drift of log linear
function of stress. Optimum plans for Type I censoring are derived by minimizing
the asymptotic variance of estimated quantiles at the use stress. Sensitivity analyses
are also conducted to see how sensitive the optimality criterion is with respect to
the uncertainties involved in the guessed values.
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A B APeME HA 2EHE £32L 5,=0, 5,=12 EFFIAoH, &
7] BEEL AAEAE7) Y5t AFFBANR AE2EH 20 R2EH 2N T
B B8 P, P, L AHR2EU2AAY AF 59 (gr=e )2 F50] HA5@
Al yo=youg, A=Ay pe=plp@n FAIG BE] FHEXFFLIEY
45" 4 A= 4 (19)F (198 FAl wEsE= BF A E ol E¥(invariant)
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o HIARAE T AANE 4o AW FAEAE Yas

< E 2@ > ¢=0.001, £=100% 22 =X AY2EYHA A ¥

P, P, Vel 1#o=1/10 Yol 1o =1/50
s a Va s a Vy
0.0001 0.99 0.7385 0.3488 262.328 0.8278 0.1165 14.895
09 ° 0.7659 0.4074 308.131 0.8501 0.1400 17.296
0.7 0.7814 0.4526 415.116 0.8630 0.1564 23.972
05 0.7867 0.4808 584.614 0.8677 0.1644 35.712
0.2 0.7778 0.5206 1337.474 0.8613 0.1687 99.059
0.001 0.99 0.7028 0.2867 163.342 0.8019 0.0919 7.933
0.9 0.7280 0.3334 187.509 0.8232 0.1096 9.187
07 0.7377 0.3675 254,055 0.8319 0.1219 12.744
0.5 0.7338 0.3869 358.281 0.8289 0.1275 19.065
0.2 0.6773 0.4150 829.407 0.7729 0.1360 54.110

< E 20b) > ¢=0.01, #=1009 22 2x dH2AEYA AY

P, P, Yol to=1/10 vl o=1/50
s a’ Vo s o Vo
0.0001 0.99 0.7332 0.5068 498.112 0.8266 0.1841 36.748
0.9 0.7580 0.5868 599.217 0.8486 0.2210 42.824
0.7 0.7703 0.6524 806.667 0.8611 0.2478 58.884
05 0.7730 0.7008 1112.074 0.8658 0.2627 86.306
0.2 0.7603 0.7916 1333.939 0.8591 0.2778 226.020
0.001 0.99 0.6979 0.4293 329.317 0.8010 0.1466 19.982
09 0.7208 0.4976 385.150 0.8214 0.1746 23.169
0.7 0.7280 0.5541 506.647 0.8298 0.1948 31.854
05 0.7218 0.5968 685.701 0.8271 0.2059 46.875

0.2 0.6615 0.7027 1338.016 0.7715 0.2267 125.019
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< H 2> ¢g=0.1, p£=1008 272 X dH2EAN2 AHE

Pu Ph yc/ﬂozl/l() yc/ﬂo=1/50
s; a Vo sy a Vo
0.0001 099 0.7369 0.7580 1663.004 0.8222 0.4069 176.608

0.9 0.7698 0.7607 2631.773 0.8420 0.4825 210.489
0.7 0.7926 0.7474 4563.156 0.8524 0.5461 285.083

05 0.8063 0.7270 7746.126 0.8555 0.5932 399.059
0.2 0.8238 0.6642 25688.870 0.8460 0.6938 864.905

0.001 0.99 0.6907 0.7564 1076.778 0.7968 0.3329 101.299
09 0.7201 0.7886 1495.684 0.8159 0.3953 118.422
0.7 0.7428 0.7889 2364.989 0.8227 0.4476 158.448
0.5 0.7580 0.7706 3829.799 0.8189 0.4878 220.365
0.2 0.7787 0.6944 12519.365 0.7631 0.6109 461.830

P., Py, 12,9 9% g2 A 59 '8 £28 2x ade] H2F BN
Vi 78 BEted 1 F IEE <HE 2@-(c)>d AN =&d AHAYEL
AESY NPFRADY Ag2Ed20N JFFERY ¥y /prt FolASE
519 e F7hsln, a9 Voo @& ZAdE AP Ae A& ¢ F UGV,
7t A olfT AIRZEdZ0AY HAol TAHS gloermg AYFHEAI)
23 FEEXY EF A9 AAHFAHX I FolH A Fisher AR ZFFo] F9E7]
g Fojth EE L2EH2AM NFFREAARA G E P FIHETE AY
HEEY Fod o' Ve #ise 3L, st F/EsUs gase 3¥E o
B AR, A 2E 2N NPFEAZR n3d FE Pt FHEFE ),
@, Ve #2EE AEE JE 3 Y. uixgez HARS9 Fisher BB F
gPol ool BWEA FaA £ denz HARAYY olajd AFL ydE A9
FFe wx @A dd.

B AT AAGE HHAYL P, P,E "y dx YvE AN =22
EHAAG7) HE AAZ P, PE 233(P,, Ppsd ZFEY FA
QA7 AT Agol A HEP AYo] Aol old 4= Uk BAM BHIL 2
#450¢ de AYEE Polur] fata ARE BHS YA A

AZE BAL 38 A3 3 AR7E <E ol Fojd gon, 94 AnE
= P, P& ZZ 00017 092 23AH3}4E o P,o Fgteol 0.0003~0.005 P,
Zgkel 07~099 HWeithel AL e FTHFAN(LFHENY/ARRNE Yehdch
4434 P, P,g 2FAsdetx P,, P9 #Fgtol 4z oF 500%3 20% H
Aol & wW FA ¥sE HY 9% AEE 2 FFo] g & F Stk "y
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AA ARG o= AE eAAHUJE B A7 NYAYL 48T & A
g Moty 4 9lon ThE ASE o9 FAME 2FE RdFT Utk

<¥ 3> P,=0.001, P,=0.90, v./ro=1/10,¢=0.01 Ao Vol it 24z B4

Py

P, 0.7 038 0.9 0.95 0.996
0.0003 1.09098 1.05871 1.02378 1.00659 1.00255
0.0005 1.04901 1.02803 1.00764 1.00054 1.00906
0.001 1.01377 1.004838 1 1.00336 1.02376
0.003 1.00486 1.00729 1.01701 1.02950 1.05709
0.005 1.01803 1.02245 1.03486 1.04858 1.07499

35 FA

ol HAA AFo ALUCEES} 2EH2 $8=0) R LAEH2(B0T:EE

FE=D3tlq NBFE NP y.=10(weeks)7HX A LHF 0ol TEE @
gol 22 0.0013% 09, AHSLEALSANN FFFY  pp=100(weeks) 22 FAHEh
mebd AgaEdsstelA TANE BASI 0019 W AHAYEL E 2Ab)elA
s7=0.7208, @"=0.4976, Avar(yon(s.))=3.857t HE2 10€99 AFL N¥
G 222Te AX2E#HZA 5029, 250Te L2Ed XA 50GHE A ¥t
¥ @t

4. 2&

FHE AHE7IES Ay PR g A AFY £HUEHE BEEHY] A
o] 71453 APE AT Ao dubH oz AL FE2EHE EFPAY B
e 4338 #3334 MEEEAEe] ¢ ASAUE ARE AFIA o 19
U HAEe @8Ry 5 YA ¢ A8H 85 BHANAM S HY A
Al §ol5tA &t

et EATE E3ELE MEAE HYdE FRTARA FHIsE A B
Bg 5L UE Ao BEA AR 9 =@AIZo] Inverse Gaussian 2¥X & @&
e H& o]83ld WA Inverse Gaussian £X 9 FHEIXEAY #8442 HED
Fol NPFEEANR AHEF2EH 29 D2EH 2N nAE FE(P,9 P,ES U
FetA MFAIAY DG AF HEE 5 e HY dH2EY 2 EFEHA
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