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A Study on Optimal Design of Accelerated Life Tests

Hai Sung Jeong
Dept. of Applied Statistics, Seowon University

Abstract

This paper suggests an approach for using ALTA 7 PRO to design accelerated life
test plans. Conducting a accelerated life test requires finding life distributions at
different stress levels and determining an appropriate life—stress relationship.
Moreover, a test plan needs to be developed. In its optimal test plan, stress levels
are determined and the proportions of test units are assigned at each stress level so
that asymptotic variance of the maximum likelihood estimate of a (log) percentile of
the life distribution at the design stress is minimized. Examples are presented for
usage.

Key Words : Accelerated Life Test(Z}%44HAl8), Specification Limit(F&%HA4),
4:2:1 Allocation Plan{4:2:1 &%u] A&7 3), Bounds Ratio(3AH])
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1. A &

HNEFPAYS ES ARG e ool A A7k A RAAA HE QA A
B4o BAE BRI A AN AGelD, AEFRALIAL AEALE A2
Hh A Azkstel mAMAUZO) AYHE SEE FUAAUD, o8 Fi ol AEE

I'EI

= Z

71&22 sto], AEH A £ BAE 4T IS T AHEEASNM Y FHe Fr}
gt 7HEFEAIR Y AAle AHEERAANA Y A B4 digt AR JEE BEAY
A &71f8t] AEHA FES AT FFEE ANRE sjEsE FBFYolth AHEZRANF Y
B ANESFS BATY] BATo R AR I7|E BTN AEA ] YA £ e
W, 7tEFEAPAANME AlES S 4 olge] AEYA 5 AEHA £FE A T
o, AIFAIZE Fo] melEofof st UWtA o7 sigAdo] AYslE WY oM M £ AE
A FETG 7P G AEHA $FEM AYE ANQ FF A8 A FET 11 Alo)o)
it £EE F/HQ FF AE AA) A Algste Aol vl Ao, B dFoME 7M&Ss
BAE dA 71EAEES AR, RehaSoft-J ALTA 7 PROE o] &3} #&E5F9o] Y+
AP Y EFFAGAAY 25F 2 3FE HF A g8 dste] AduE i,

2. 7t&RAd AA 2

NEFPARE AAdE AWHA A nAAGS TEH ok

2.1 2AMAYFL] AH

tEFHAGAA 7H5AE DANAUS S AR s ofol "o oy nAHAY
Zol 2 £ glornz, BAYE Fo nAYAUS LS AR 149 gate] = 1R
AAYZLS R g AUZo)H, AAE AR A BEoi] TS nAREe} 13
MAYES B2= Ao FMEAS %5t0 RPNo] & FAuANAYSE 28}

2.2 NM&EAEH RS AF

A4E 2RANAUSTE 7158 7 e 2EAAE A 1A EY ooy 7I&EY 7t
STEAE ?i%'“éh‘é ZAFSto] AEw A A FRE = Aol Hast,

2.3 7MEXREw A9 ¥ AA

THEAEH AL 7HE s S FASY o] o, 7FEAo] e s, & AEYA £ F
H uAdAYUFe] WA g HYE A&l . <a2¥ 1> CD-ROM spindle
motor®] 7FEFHAIH A CDO JtAAE e AEXE 2o AL stslE= AF$olt)h o)y
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<21¥ 1> CD-ROM spindle motor®] 7}&5HAHel o] A&l Bl #7)

24 7tELEH A A7t

7Y&EHAIEAA 4 A|FotolElo] AEYAZ JlstE W o 7Fx|7}F dont. dntE
o2 AdAFAE# A (constant stress) A7PE2A s 7%]?}.’:15_ tl A (step stress) A7hkalo} 7}
A @ol 2Aeith, AAAEH A QP A L AL KX/ AL B ol F AYH AP
Ex 7hEAI gAY g & AEHA QbAoA ) gt AGAEHA AV}
= Al gololgle] AdAF HAvIL ¢ & AEH AV RHHE Yol AGHAEH A
Aol 7h4g A A= Miller and Nelson(1983) 3 Bai et al(1989)2 #Fx3&at 2 |39
My dAAEYA A7 & 7R S,

25 HHEAEAA £29 AA

ZtEFRAEAN A7t E &

Eda £EL ASAENS M2 2-3 £EL AFFHE B
0 ARSI FAE 202 Er 302 2U2=ALE IIA Witk A1e 4
Ech 2 £ U UPLEALE AGHE AR, ¥ ABAX FEG)H R 22

%‘—(sm ARk WA HE4o] HAskE WM M ¥ FE(S5) ¢ 439D

o] o), 7}& Jhe¥ A@Hu Y E{odRe nguAYFE EWUA ofFo fKstojor
5, Sy= B3 544 gt AA"Y $wE AEdA FES(SHS TAEA
(specification limit) 8 A sl Zo] ojAF ol A @Az o] AYAA dojd F glormg,
Aol v & T A%z o AEE AAse] HHE FEE A

= Sp= A 2R%E E5F 1qf ol AT 2 u AHExddM Y F89 Bt
o,
= Anigls FEFE 47 AT d¥F ol nFo] BAYIGESF AEHA £ES F

sholo} @},
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2.6 NEe A Wi
N&EHANEA e £ NBSE AL, F AL $Fe] APooly WE T

3. 7H&EAE AFY o4 WA

PREY AEFFAGADE et TS FHFeIN o) Fojatt,

) ERFAEHA FF S oA AlFotold 1 T & dFATEEE WEHY. F,

Ft; S) = @(——lnt_a“(s))

(lnt—‘lan(S))
= ¢|————], t> 0.
o

i) EAAEYA $F oM dEFBEY B u(e 2EAA FEF ANFBAT Y
A, o 2EHS £ BAJC] A3 F,

p(S)=v%+1S E¥r InByy(S)=v+mnS, (1

@, vy 2L oE FAHH T wjR] 9 Byolnt
i) Ztzte] 2EYA $£F § M ZE ANHolol)Y £YL FAHLRE ot

Fug 4 (19 AL FH-2EHdA FAHo] AAFAF A (inverse power law
relationship) & 3%,

By= A5 "o In(By) = In(4)+(—n) - In(S)
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SERE u(S)=yp+v.In(s) o2 EdHH F Jov, olelSABA (Arrhenius
relationship) & 3%,

By, = A - explE/(kT)] © In(Byy) = In(4)+(E/k) - (1/T)

S2HE u(S)=yt+y - (1/7) 22 EHE § Utk

3.1 #5T o] Qe 2 FF HHANFAL
A9l 2NN Azt 2Edx FE Sl M@ 1YL E Adthn T W,

o]
=1In() 23 3t 7MY i) 4 (D2 &3 22 dedgsARgoel g

itd
= FYO+’YIS;+ €, € ~ N(07 0'2)’ i=172v"' L

o] Z Xl ALEZ 7 (use leveD) o AE#A §polMe dieEY Hd u(s,)d HaAF
FR% plS)d Sy B g 2

II(SU) = ’AYo”*’ ’% Sy

o
Var(3(S,)) = {1 + M} : 9;- @)

Tt

(5~ 87?

i

AN qp, v B A v, S A2A TR, § 2} S;/n olth wEbA ALgZ
A 53 B ulSy)ol BAHJA B, o FHFY B 4 ()& HAZR st AE
A FE 8,8 8,04 AEe & ul, 7P $& AUEE 3=t ol & |48t Gaylor
and Sweeny(1965)v HHAXEHYA £FE 7158 WS oA 7 52 AEdA #5879
b e AEHAFEY 2 FF
(S Mg & &
£ f3te], 2EHA

1)

FEYE WY wEA ﬂ"*?«ﬂ & Mg B AEYL FE
A FES) e g Az s 2RToEA 4849 F ok o]

el
& 5o dg ®EssT Fasit

& 1m

XE ~EHA 2 S9 4}t (extrapolation factor)BnE 8t oA F& AEHA
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[o]

(G IA AFehe AR BIEE 70123t T 4 ()8 HAZ 3t 7,8 T3d e n

75}‘3}.
N X
L= 2XULil (3)
AZNM Xy = X(Sy) &, AHEZRANA Y 9itlate) ),
2% 7R ei. ololsel 4ol

ol 7tA = Aldotelle] £Ho] AT ELE e B S
golEEXE WE AfE 23 22 /Mol €t

) ER2EHA £2 SolA ololdg £ T JolBET Weib(, n(S)E WET &

. =1—exp{— _t oy
F(t,S)-—l € p{ (n(s)) }7 t>
8 #@A 7 9,

= AEdS $2% AR A

i) BYAEUL £ sIM HERS n(S)
Y4Es pr 2EAS 23 Bl AR F,

Innp(8)= v+ 1S,
&, ey 2B fE FAEHC O WX RSoln
i) 2429 2EdHA £F oA BE Al¥ololyle] £9 & FAFLE Sont

olyel, AHEZZAAM A 100pBEHF FHFY EA4S

4 e dFFgY BE ¥
Hasets 299 £70] Jo|BEEE WEE FPAE HF & AT

@do] Qe FAfodE A FEAAFE AZE F oEg AE5FTIAHo] dng
015}. 1“54 FEYHE MY FEAFC) FAAE ALF BEFFD(HA D o] F&3} ¢
e AlF BEFDFEA FDHHHE /M8 A2F #S5FHFHSF 5D 3% st
+ Escobar and Meeker (1986) & Menzefricke(1992)7} |7 gt}

ol = 2 FE HHAIAEL

TE HAAN DA G M ] A EYRS e 2ok

3.2 #5F<
AF BEFH(REA D AR AT 2

a) AEE vlE A #5FD AA oM FES

b) 7HE ®& AEHUE FE(SHS 1 o, HHAAVE we 7Hg FE AEHA

FES) T S0l Aldehe AR 3] 7, & FA %)
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o) PR B yg,y AT o (O] BEEY AS )] th o) L7} ol 3
AZE, FAHES AlEAtE £ ouAY 2o 5& AT 5 AoH, 4, v, o (@)
e FREoeE 059 FEE ol&shs Ao "l

Py AHEERZA SyolA #5FD A t ol 1ol E &F

I
¥
Ay
%
=2
x
r =l
N
of¥
U
>
ki
",
X,
2
ke
o,
2,
i
deb
1t

Py 7V% B8 ~E¥

gt ERe A% Y=In(7) ~ NulS), o*)ola, SolER8T] A% u(s) = :
o= 1/t ¥ Y=1n(7) ~ SEV(u(S), o) °1EE, Y, (Sy)& th&3 Zo] ®dd +

}/II(SU) == '70+ Y1 SU+ ZPO',

Py

714 eatgel 23E 2= V1Y GEEE] WE A 100pHEAFIT. F

. = {¢_l(p), ofolgle] Fgo] AFEAFEELE WEE B¢
P AUn[-Wn(1—p)], olelde] o] FolEEXE WEE 45
VA 1.0 HEFFRFE 9,70 o3, V,(8,) HASFHF 2L 2ALE

Ab(asymptotic variance)S th-&3 go] Bg g}

i}p(SU): :}\’Q"’ :)\’1 Su+ Zp&
Varl¥,(s)1= [1 S, z]5h Sy 2,)7,
VGT(’;Q) va{’;’o:")\'l) Cb'U(%ONf;)

= CO’U(&O,’}]) Var('?/x) va(';']_’&) .
Cov(yy, ) Coulvy,a)  Var(o)
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Y, (5,9 #A$F3% BA varlY,(S,)]& HAx=2de HAHANYAAE Nelsond
Kielpinski(1976), Nelson and Meeker(1978), Meeker(1984), Meeker and
Hahn(1985) 5°] 738t} <X 1> KS A 5608—2(2006) ¢ AAIE o AREA 9}

olBRE3 X  HALAZE UYEd Aot IESFUAFY AL, duiFe=
Meeker(1984) Nelson(1990), Meeker and Escobar(1998) So] Al&3}= tt&3 22
38 AEHLASFEES ARSI

S—SU
SH_SU.

X' = X9 =

(IR 1] AHg22A 50T oA B10 £3& 533171 Astel 10074 ¥ FS 6749 S A
gatna @k h54ol AUt AUAEAS £FS 120 T & LA YT, FPLEE
ol ERE, FH -2 WAL HU$22AE BEUT, 50 T A4 6718 F A
Mg W ] & FEL 0001013, 120 T oA 6749 X ABNS W) nFo] & &8
2 092 uat. 2 £F AFNEALS A%

|

<E 1> 9] 9 AL 2 & NAEFIANYY HALA (X, 7y
PU
p 0.0001 0.001 0.01
PH
0.25 (0.716, 0.717) (0.588, 0.780) (0.223, 0.939)

0.40 (0.728, 0.725) (0.614, 0.785) (0.326, 0.911)
0.60 (0.736, 0.731) (0.633, 0.788) (0.399, 0.888)
0.01 0.80 (0.739, 0.734) (0.643, 0.788) (0.444, 0.868)
0.90 (0.738, 0.735) (0.644, 0.787) (0.461, 0.853)
0.99 (0.727, 0.734) (0.635, 0.780) (0.473, 0.821)
1.00 (0.705, 0.731) (0.612, 0.770) (0.464, 0.785)
0.25 (0.729, 0.663) (0.619, 0.697) (0.361, 0.791)
0.40 (0.740, 0.674) (0.643, 0.710) (0.423, 0.802)
0.60 (0.749, 0.683) (0.660, 0.721) (0.468, 0.808)
0.05 0.80 (0.753, 0.690) (0.670, 0.728) (0.497, 0.811)
0.90 (0.752, 0.693) (0.671, 0.732) (0.507, 0.811)
0.99 (0.743, 0.697) (0.664, 0.735) (0.509, 0.807)
1.00 (0.724, 0.697) (0.643, 0.735) (0.492, 0.802)
0.25 (0.733, 0.641) (0.629, 0.663) (0.394, 0.721)
0.40 (0.745, 0.653) (0.652, 0.679) (0.454, 0.742)
0.60 (0.753, 0.663) (0.669, 0.692) (0.497, 0.757)
0.1 0.80 (0.758, 0.671) (0.679, 0.701) (0.524, 0.767)
0.90 (0.758, 0.675) (0.682, 0.706) (0.534, 0.771)
0.99 (0.750, 0.680) (0.676, 0.712) (0.537, 0.775)
1.00 (0.732, 0.681) (0.657, 0.714) (0.520, 0.775)
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[Z0l]l p = 0.1, P, = 0.001, Py = 0.9 0|2 <X 1>JA X; = X'(5,)= 0.682, =,
= 0.7062 78 & Aok ek P, Py 9 22 o] gluld, olo) s 2% o g Ads
ok & ®WFo] gtk TN AEHA FEE oY ABALCE WHEshd U3 gt

1 3 B 1 _
55375 = 0003096, Sy= s = 0.002545

Sy = 120+ 273

olA <X 1>oM T BFEHY AEUAFE X, = 0.6822FE 7}F 22 AEYA F
Z2(85)E FIY. F, X, = (5,-5,)/(Sy—8y) olB=,
Sy = Sy+ X; - (§4—5,) = 0.00272

webA G AFREE (1/0.00272) — 273 = 94.6472 C = 95 T o|th d8Fo=
95 CelA 70 7§, 120 TellA 30 7/HE 6704 T AlFste Rol H3olh

3 & SEolAw Agss] W
2o Aol Ut MY FE AEAL Alold o3 o|4Y PR G| hF BFA of
o the Aol Brby & ¥ v oheh We AEA £zl gl 94 wus} 2 B
B 5 AT EH RS AR FEAM BEFY AUAN 1Y dolH g 9A FoA ¥
X0 B4 243 7154 FE 59 B0 2rbsad + Utk od# AAAYY wHL B
7] Aatel R ABUAALETY £ AEHALEAl] NWFES St o Erbee
3 4% ABARe) 2T HEHL 3 £F AGAYelE JFEEA YA (best

standard plan), #H#FHZAY A (best compromise plan), FHF FUAdFTH A A
(best equal expected number failing plan), 4:2:1 %] A#AE(4:2:1 allocation
plan), Z3 ¥ 4:2:1 4] A& A& (adjusted 4:2:1 allocation plan)o] Uttt HZEZFAE
AR Agz2A oMo FHELY A 100pWEYSs == d55He A 100pRE S
Y,(Sy)el e A9-33%29] Fae HAR s MY B 2EdA £E(5)E A8,
2} N85 AHstE A2 vE&Fd AEGA £59 4L FY&A st AFo|t
HPAZANEAG L NPete AEHA 59 714 FY4A s, $U 2EHA 50
st AlEY HES 00< 7, < 0322 3t 2ot AMExH A EX o] HES S
o FAE HAR 3te MY W AEHA FESOT €34 n, 2 A8 HFEEFAE
A2 & Meeker and Hahn(1977, 1978), Meeker (1984), Meeker and Hahn(1985) %]
ATt A% FUFIY AEAYL 4 A8 AEHAFEAAN BEFTEA AR 2A3Y
= olol¥l gyl BUSIE S vk A Use HFAFAYAY Sdsic), HF FAd5L0A
Al 8 A 82 Meeker(1984), Meeker and Hahn(1985) So] @7&Ah £ AFojxE= 3F
T ANYAE F P dutd o2 AlgslE 4:2:1 @90 AEAES 239 4:2:1 FFH] A
A E hste] FAAEQ =& gt 4:2:1 g8 AGAYY 2L 4:2:1 3w A
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A8 & Meeker$t Hahn(1985)7} Atk WO 2 o] FL 7FEFHA A o] Fojx|E= o
=9 F 7HA 94 nEsisith

AEUA G4 ASFHAGANE AR ZANG B AEAA £2oIM AGsto] ALE
zQolM g £9& 290} ol JUES} 242 AL 2PN GE DAAAUSOR
ol WAY & Utk £ 4ol T4E 232 FUEs} o), o)A ABYA 24
& a7 Aa shsd 49 deld AHE xR Frke 2R ABE e Aol whg
s},

A 9 B SEAL FEAM €S 2T 7 A o2 A7E ikl
th 100p% v1gtQ] HlolE| & Al 100pHEAFE FAHHEA AU AL AL A2
of 7I7hE AEHAFEANA Alste B¢ AL 1R olHE A3 BB o] & H}I)
AAXE 7t B2 LBUIHE L F e FTEAA AFE ok ok

2E#A Jaa Al e Mz AFHEY, 53] A A4S nEd AlEAF] 4:2:1
gdu] AlgAGeIn), 4:2:1 By AEAHANMY AL v 2o,

a) Sp» Su Sﬁoﬂ ABE 4:2: 19 8] EZ2 g

b) NEEAo] ALgzANM A 100pREA4 FHolgn 7HF3T, = (S,+ Sy)/2
AN P,z 2p7F BAEY, §),= (§+ Sy)/2 22 A3, ofHE Py= 2p7} HESE
Sy EUh

¢) b)Y ZAste] ALEZANMY Al 100pBE S FHF FAs HAR 3 5 F
Se gt

ZAE 4:2:1 @gu) AFEAZ L AEHX 4t} A7 A4S FAlel ma g AP A Eol
th 239 4:2:1 98] AEAYANME I AIFE 5, 4:2:1 30 AEAZAA A
3 5ol AT v&L Foto] AMEZR A F o AHFA FEG o] W &S BE AEHA 7
& %A 8] (proportion low stress)2t3ty YWrA OS2 0.9, 0.8, 0.79) ko] AHEETh A
100pBENFE A8 3%, $& AEUA £30A 1383 §§ P> p/3% =d% @
& AEHA FFANY /WA F Eln -7, - P2 5% 28 A2 TR UFEE ¥
A @F& AEHA FF 2P E A A 5 U
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2 Zo]qE ALTA 7 PROZ o880l 71453 EAYE U5t $9¢ avfet

;- Stresg Information
Stress Count i 1 >
Stress Relation Use Stresy Highest Stress
Stess 1 |Arhenius ~] e [s23.38
Test Input ' '
1 Use Level Unrehabiity Criterion o1
. Distrbution (et «1 Beta [E]
. TestPian {2 Level Statstcaly Optemum Plan ~1Q
WW» e . B [ e - - P - -~ . B
| W Units on Test Jeo0 ;
 TestDuraton [0
! p{Test Duration, Use Stress) ﬁS.ooos
! P(Test Duration, Mighest Stress) B .

Stress Level Portion Units Units on Test  Probability of Failure
Low Stress Level 443.09 0.69 138 0.1412
High Stress Level 523.16 0.31 62 0.8000

<a¥ 2> 2 £F AFANEAEY HE

[GIH 2] AF&270] 50 € (323.16 °A) 3l MOS AHMAIE S 10 HEAFE F4387] A
3 200708 ABE o] e HARE AT Yok AU e Bk wEH Alg
LxoA opZlE e nAMAUEH 8 DAMAUFT] 7HEFEA AN 2k RS W

A&7 98k, A& 250 T (523.16 °K)E gA ook &k 50 T oA 300413 Tk

15—33&‘% v 13 BEL 0.05%°11, 250 CTeolA 30041z Bt AERE o 28 &&

2 80%E AFE FHEEE JolEEE, FH-A2EHA FAE ol BAE UF
fﬂt‘r 7B AE AAE AAsteh

[Z0]] <29 2>& [dA 219 A EAEE ALTA 7 PROY Test Plans 259 39 99

A JE3 AaE Jebdo <1 2594 JolEBE XY FYESFA g @Y UdgE 27
ok, YA RS 3 AEIA FEY §3u 0 AP E 4L 7AX geth ol Ao &
&2 71&E0] HE 24F HFAHANAMY 24 29 AEH HHHAY o8 2ASY 4diF
&Y AAte] T Roltth
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B3 Test Plans
Stress Informationy ~ -~ - - - -
Stress Count i ~]
Stress Relation Use Stress tighest Stress
Stress 1 {arhenius vl p23.16 52316
TeSEInput - o s e B R ;
Use Level Unreliabiiity Criterion }o.x
| Distribution weibul v Beta B
|| TestPlan {31evel 4:2:1 Allocation Plan 1O
! Praportion Low Stress !
| W Units on Test

-Probabilty of Falure - oo
%I’utDwe&on
| P(Test Duration, Use Stress)

i P{Test Duration, Highest Stress)

i

!

s
l Generate i Cancel | tielp l

Stress Level Portion Units Units on Test  Probability of Failure

Low Stress Level 429.14 0.5714 114 0.0881
Middle Stress Level 471.51 0.2857 57 0.3198
High Stress Level 523.16 0.1429 29 0.8000

<13 3> 4:2:1 89u) APAZ L

2 & HANGAYLE B2 AEYAFFES 169.93 T (443.09 RS2 A&ty o]e
AA A g 20078 Fof 138705 wjE3l= Zolt}, o] 7%, 300AI17F A1E L 8= S 13870
9] 14.12%%) 19707} 130l & Zo] dAdtt UM A 6270 7M&4d0) Aete /Mg 2
2EY A £F4 250 C (523.16 K)ol viA gt} o] FFAE 49714 50/MF XS] 1
A8} oA Aoz AiEct 2 £F FFAANEAEY FHE AuRd, @2 AEHL £
F(169.93 T)F AH82d FF(50 TIAteld zbol7k 23, £3] A 10 #E 5 FHS
A8l ¥ AEHAA FEAN dE 2F A8 AYAA grhe #Bdo] Mo gt FH &
EAFES 18T oo AZRE A s Zol 89 Zoln olF s 4:2:1 @3y
ANEALE Ags Ba <a2¥ 3> o]Y Aol

4:2:1 8] AFAYE FL3H, FH2 AEYA £5& 15598 € (429.14 K282 A
g3t ole AA Alg 20070 Fol 114708 w231, 300A12 A8 & ste ¢ 114719
8.81%<! 10707} g Ao ¢ddn) F7F 2AE-HA 52 198.35 C (471.51 K=
Aesty olo MA A|E 20071 Fo 5708 wl&E3std, 300A1% Al@E & F<F 57709
31.98%%1 18717t g Aol ATt UmA 2970& 7tEAo] AYste 71 & AE
HA £EA 250 C (6523.16 *K) ol sjA sttt o] FFEoAM &= 297) FollA 2370 A= T
AAa7t dojd Aoz ANET, P> 0.033(= p/3) T B AEHA FFAY g1
AT Eln-ny- P)= 58 HAACE BEes HYdA 2HE 4:2:11 34 AEAIS
AGuA3d, <IH 4>9 Po] ¥ AEYA =5 Z48]) (Proportion Low Stress) ¢l
A= v&S 4dgErt <aY 44 3L AEHA £F ZAHE 097 YL uw, B

t_.
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2829 0.033& wnF3tH, o|wf o] 7| L@+ 7} 67)

Y 1ost Plong
Stress Information
. Stress Count i1 =
Stress Relation Use Stress Highest Stress.
[ Stess1 jAnhenus ~l BB 5318
 Testingut--- e S : - ~ -
1 Use Level Urwelabiity Critesion N
Wbl - Beta B
{3 Level 4:2: 1 Aiocation Plan ~1O
S ————
Proportion Low Stress 0.9
feon’ -
= .
P(Test Duration, Use Stress) fE.ooos

' P{Test Duration, Highest Stress) ;S.a

(o] e | o |

Stress Level Portion Units Units on Test  Probability of Failure

Low Stress Level 41551 0.5714 114 0.0533
Middle Stress Level 463.16 0.2857 57 0.2568
High Stress Level 523.16 0.1429 29 0.8000

<ad¥ 4> 23E 4:2:1 899 NEAYY H{

A7 A = FAg S v 89 A FAAQ At &) vl dFH Ak 7P EA
t}h, whek vl g $9 Aol Azslx] Yvtd, FAESFE £ H X (precision) o] BAEFE
2, 7vsd A sk Ao) wiglsitt, <Y 559 #HEHL 2 =& HAANEAY L L9
w, HHe AEdHA £EH iR & vebd Ado|t) 2439 7, @2 AMREZA Y A
100pBEASFS] oS ghoich 2582 7,9 4% XFWAPo|t $52 Foix AIFAHY
EFAasyd #98 FZ(precision) & &7l A% E(panelolth. 97|dA e AsE
(confidence level), 412 7te] Aetzt &4gte] vl @AH] (bounds ratio) & FA BT 99
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B 3 . . Mainy I(.‘mments]
[ T S S e e e - 1 RIS
. P P A\ VUGN USNIBVDE S R ARUOIN S )
1 input B3|
2 TestPlan ‘ b Evaliate Test plan
Use Level Unrellabliity Criterion Solve for
4 Distribution & Confidence Level
6 Stress Count
7 'Test Duration 300 ¢ semple Sze
8 Allocated Units 00 Requirements Input
190 Stress 1 Level {Wgs ;
11 [Stress Relation Arthenius Seruple Size 0 :
12 !use Stress 323.16 Result '
A3 *H‘Qheg Stress 523.18 ¢ Bounds Ratio 3.5704 i
o e 2 > ]
15 | Probabiiﬁ%offamre L ]
16 zP(Teg Duration, Use Stress) 0.0005
__|P(Test Duration, Highest Stress) 0.8 E
15" Resutts
W0 Stress Level Portion Units Units on Test P|
.2 Low Stress Level 443.0873 0.69 138 0
22 High Stress Level 523.16 0.3t &2 0
23
24 Tp (Time at Unreliability) 1785.0663
25 Standard Deviation of Tp 579.5527
<I¥ 5> 2 7% AHAIAE A& B, FAEF d Hrt
Main ‘cgmnents] Main ]Ccmmentsl Main iCommmtsl
@;“ Accelerated Life Test Plan ] “ Accalerated Life Test Plan I @J l Accelerated Life Test Plan
i
Solve for . {Solve for Solve for ;
£* Confidence Level . 117 Confidence Level & Confidence Level
& Bounds Ratio © | € Bounds Ratio € Bounds Ratio i
" Sample Size % Sample Size * Sample Size 3‘
Reguirements Input ¢ iRequirements Input Requirements Input ;
Confidence Level !0.95 : | Confidence Level ]0,95 Bounds Ratio !2 -
Sample Size f300 | Bounds Ratio 7 Sample Size f300
Result ! iResult Result
Bounds Rato p8 || | semplesie 74,258 Confdence Level ‘

(a)

<1¥ 6> FANET FHe

(b)

A% &5

(c)
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