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ABSTRACT

This paper studies item-life test plans with the specified item mean life 7', (MTBF) — Producer’s risk «
and item mean life 7, (MTBF, 7, < T;) — Consumer’s risk § when the probability of item survival follows
the Weibull distribution (known shape parameter) as a expansion of [1].

And Operating Characteristic Curves and Average Life-testing Times of item-life test plans are computed
for this paper and [1]. Cost analysis procedures are same as [1].

These results are computed by using computer program written in Level II Basic for Apple II Plus
Micro-computer.

Both this paper and [6] reduce the life-testing time for Weibull distribution in comparision with Expon-
ential distribution, but results of [6] were computed for different criterions from this paper.
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(Table 2) Summary of Computer Program results when Weibull slope varies from 0.4 to 1,0

(i.e. exp. distribution).

Producer’s risk (&) = 10%, MTBF of Producer’s risk = 10,000 (hr)

Consumer’s risk (§) =

5%, MTBF of Consumer’s risk = 1,820 (hr)

Weibull slope |Acceptance #  Test-hr B8 @ Opt #of Itemg Opt. Cost
16 | 480 - 490 0.049-0.06 [0.104- 0.119 9 |10283-10394|
17 | 505 - 520 |0-044-0.059 [0.093- 0.113 10 |10550- 10700
0.4 18 [ 530 - 545 |0.043-0-058 [0.083- 0.101 10 |10800- 10950]
19 | 565 - 570 [0:043-0.047 [0-085- 0.099 10 |11150- 11200 |
20 595 0.042 0.081 10 11450 |
0.5 10 | 710 - 720 |0.052-0.058 [0.106- 0.113 11 12505 1259¢ |
o6 7 [1160 - 1220/0.041-0.059 [0.097- 0.119 15 [15983- 16383
8 1300 - 1340/0.041-0.051 [0.088- 0.099] 15-16 |16917- 1717¢ |
0.7 5 [2000 - 2050]0-045-0.053 0.102_0.111 19 [20976- 21234
0.8 4 [3600 - 3850/ 0.04-0.059 0.08 - 0.1 26 |28146- 29107
0.9 3 [6450 - 6900[0-041-0.059 0.082- 0.098] 34 - 35 [37671- 38964
1.0 2 11500 0.049 0.11 46 50300 |

(Table 3] Results from [6]

(1) Life testing time that significance level is 0.1 at each MTBF. (Acceptance # = 1)
(2) Life testing time that a failure rate A(t) is assured at t = 10® (hr). (Acceptance # = 1)

MTBF (hr) A (%/103 hr)
Weibull slope
10* 10° 108 5 1 0.5
77 390 778

1/3 6x10° Chr ) 12x10°Chr) 22x10°Chr) §><103( hr) Txma(hr) > x10°Chr)
77 390 778 '

1/4 10x10° 28x10° 90x10? —2—><103 =5 x10° ‘—2——><103

[ 1 38x10° 390x10° 3891x10° 77x103 390x10° 778x10°
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( Table 4] Example of OC curve and ALTT curve values Weibull slope =0.7
a=0.1, MTBF-IOOOO( ) g=005 MTBF—-1820(hr)

6. 2 E
£ d7e AaE Q7 1) Aot vlwste
B, el 943 Alslz Weibull &

o] FAE AEe Aol AL a, Ty,
B, 2Elm T,o ZA3kiA 57 A8 A 7o)
Weitull slope 3gfo] 1Xrt} Zropalel] wjz} =4
ot g & 4 glAlch =jF, #HAA54 Fdx
B Ag A7 FAE 7 Edbe] o g 4
FALY Foll A FHAGA b FH A F ol
g3k Aol A Sl Wi wlEa el
griojok wlvhe Mgl olgt A7k afa A
Abxbo} Avixbe] F BAIHAS] «, MTBF: 8,
MTBF 59 s&le] 2]s) 4 40111 ZAe] A
3&?‘5} T AE Ay A g Al
Fog ¥ oodvE a4 o elE AL
oldbH bl Akl mhel7) gl Ydoll ZHARE R

RS
& malvh

=
fLs

‘16_

= = 2 of
+ Aol Ae AFE FHAHE F3 3k vl

2 wE Wl AnE 0
Aol Eae &

glol4] Fuo] A|FEE
A E2] MTBF7F Thal 34,
E 1—a(av 4= $19), AlF2 MTBI7}
T3l (T >Ty) 7% Al S99 25 B
(Bt 4vAk $1¥) & 3t o] Weibull -3
(Shape Parameter& ¢ g% )& =&
ol gaksiglct, =3, FHAYE I AU A
AFEAFA (0C curve)sh 3 75 A3 A 7 (Av-
erage Life Testing Time )& T3 8 gtc} ¥
S8de (1] Y& a2 FEsigch 9
o] A 22 Level [ Basic Language® Pro-~
gramming 5}¢4 Micro-Computer& o] #6ko
AArstgel, B od 7ol ol A4 Weib-
ull $3 0] g2 gA S cbginl (619
She 2% 2L W - A gz e ‘““I

HAlzkel A -o8 HASYES & T

=2
=



g £ X R

. FEH, YA fd ast v HE BE
a3 FPAHA Lz w24 1D, A3t
dHetm A aherled T4 =24 A 104,
1982. 6, pp. 59 ~66.

. Cox D.R., Renewal Theory, Methuen and
Co., Ltd., London, 1961, pp 20-22.

AR, AR FE Y Yol &, yEwa
1978. pp. 173 ~203.

. Mood AM., Graybill F.A., and Boes D.C.,
Introduction to the theory of Statistics, 3rd
ed, McGraw-Hill, 1974, pp. 442.448,

. Kapur K.C., and Lamberson L.R., Reliability
in Engineering Design, John Wiley and Sons,
1977, pp. 291-340.

6. MR (HITAYE 9), A5 43)#,1976,

__17..

- FEH,

pp. 173 ~176.

. Taub T.W., “Minimizing Life Test Cost”, IEEE

Trans. on Rel., Vol. R-20, No. 2, May, 1971,
pp. 84385,

. Meeker W.Q., and Nelson W., “Optimum

accelerated Life-Tests for the Weibull and
Extreme Value Distributions”, IEEE Trans.
on Rel.,, Vol. R24, No. 5, Dec., 1975,
pp. 321-332.

, “APPLE II-PLUS Micro-Computer
Level II Basic Programming”, Unpublished notg,
1983.



