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Abstract

This study considers reliability growth management as the excellent method for
construction equipment development with the effect on decreasing COPQ(Cost of Poor
Quality Cost) of new products. MIL-HDBK-189A(1981) and RADC-TR-84-20(1984)
standards provide a general concept of reliability growth management including to
reliability growth test, models and FRACAS(Failure Reporting and Corrective Action
System). There is no study how to apply reliability growth management to construction
equipment(or machine) development. This paper propose the method to apply it to
construction equipment development process from the reliability target setting for
developing products to launching them at market. It is expecially showing how to set
target reliability for new developing equipment and the development risk to reach the

reliability target in detail.

Keywords: Reliability Growth Model, Reliability Growth Test, Reliability Growth
Management, Reliability Growth Target, Duane Model, AMSAA Model, MIL-HDBK-189A
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2.1.1 Duane® %

Duane(1964)0] A|¢tst A=A ddngd oz A=dd4d sigde] g 7F#] fFP o= Azl
Duane‘”‘ﬂ~ lT—Z‘i a1 4E (cumulative failure rate)o] %A@ A|ZH(cumulative test time)¥}

2 a17go] xolF ol wel A= Al ~wlol| A3 st o
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o] AT LA otk FAHAFAIRE Toh FH2GE A (T)E ©l8% Duane ¥
A(T) = X (T/Ty) € (1)

2 yekd 5 Sk o7 A= AFAAEE AIFAA TpelMe rHagEela, G= A
FAAGEEN 0< G < 1917, O' Connor(2007)%= 0.2914 0.67h4 2] AHER9IE At
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|G AIZE TolA AAre 724 A2 HAZHMTBE, mean time between failure)<
AT)olg &, MJ(T)=1/A(T) ola, M,=1/), o122 A (1)<

M (T) = M,(T/T,)¢ (2)
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21(3)9] #TAH o=
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= M(T)=1/X5t)=M.(T)/1-G) 7} €t A=
- #SA AN FAA A FAMTBFE t -t 584 (log-log
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2.1.2 AMSAAERE

AMSAAE Y-S AMSAAA 5 Crow(1974)¢ ofafiA e 23
H& Duane®R ¥ e EZFH ol zZ+ ANIGA A Aol vHEFZHH _‘\,i_o} HAHo =
WA Et s AS 71 ZEgolth AMSAAR A 8L A ESS 9 R4 (parameter)
of wz} tikdk Feg= 712 S Yl Dimitri(2002)= @3 Eo] ol EHA S w2 T
AP Tol el Frsts
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2 Yetdllth o714 pol pE 247 golEdg e o
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] |
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P{N(T")=n} = . n=0,1,2,... (7)
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2.2.1 AFAZAZT AYDA

<aF 1>oA ] “AEAAZFAG S AFNLE 7)ol FHEH, AAF] A=A
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<3 2> NI A

oAz | maEA) AGE 27 DRV A4 FDRV
7tsAB) | MAEEC) | (D=-BxC) | #A&(E) |(F-Dx(1-E))

N E==11 1.5 0.0857 100 8.57 0.25 6.43
Al 2=E12 2.5 0.1429 80 11.43 0.35 7.43
Al 2=®13 3.5 0.2000 100 20.00 0.25 15.00
Al 2~ El4 45 0.2571 20 5.14 0.23 3.96
Al 2~"l5 9.9 0.3143 30 9.43 0.16 7.92
A 175 1 54.6 40.7
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2 Z2Ee} o]REANZ o] 2'dAZ AFgS AT
%fs}o:] 7] AAFATAE A F Adsta, 1 fAF Fd
& g o9 2 ExHe] ¥k 6}1 2o AANAS slo] LEA ||
Hhdsto]l b Aol HAFsr] fsiA otk ZF dn] AAIF A Duane®R ¥ S A &35t A
Goll A=A F AFAILF TE 2(2)5 HEd
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2 &

1/G
T To(l\l\/ﬁ)) (16)

2 Rk o714 Tk M2 FAA A} 2 AIZbel A 4 MTBEO] v

(1) ZREZHAIY: A48 A2AE T = 4oz 100 Aoz v A=A A4
& vgo Aarh TEN AAYZE M, 3

&
=
ne
=4

FE Gv 02~0600A 774
i

Mol NHABE Myt AEAEADR FDRV, 42

(100—FDRVy)
= 17
M, = My X 100 a7

of Agsto] et 9je] ZREAN S MTBFE% M, ¢ /Hd7dn o] MTBFS 3% Mg #

A & A9 o9 Xﬂ%ﬂ%%‘@ﬂ% FalA gelE WEgow e HAAZFASFE
= AT FHAF FHAFE] My et HFE A kol nlEste] vtas F1H 3
i o]E AE A Ao lE‘r 232378 ANFARE T olAe] MTBFY M, &
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Mg, =M, xXm (18)

%

S o) gste] ZREAN Y AFAAEE] M, o dARER gt o7IA e AFMNLA
AEFEARS 1#ste] 012 b dZH, Mg =1,000 At G=0.5 2 7143 44
M, = 1,000 % (100 —40)/100 A|zFe] =31, My, = M, X7, = 600(0.1) =60 Alz+o]c}. 99|
A 7Hel T, = 100 % (600/60)"°° = 10,000 A 7+o]c}.

B=)

o

]

Ayl 2(16)S o]&3ste] ALtdE A
o] FtolA HdAge Aule MFPER My=HE Z2Eu|o] AIFHdEE M, ¥ A=A
A7 A ZA oA 2l M, 9 AAgHae MIL-HDBK-189A(1982), RADC-TR-84-20(1984)%

7|8t oy AN NEASE vg e R AyE ot

it

(2) o2 E FuAIF: Fo]ZEAH| O] NG A LAIZE T, E 100~ = &bar, 21
HAAE GE 0270604 AFALARES vigto g otk Ty,olA MTBFS M=

M02 = M2 X Ty (19)
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