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ABSTRACT

Purpose: The conventional predicted METBF by military standard has a wide discrepancy to that of real-world
operation, which leads to overstock and increase operation cost. This paper introduces a analyzing frame
using operational reliability and cost data to overcome the discrepancy, and provides reliability improvement
process employing the analyzing frame.

Methods: This paper suggests Reliability—Cost Matrix (R—C Matrix) and Operational Reliability & Cost Index
(ORCID) as a tool for reliability evaluation.

Results: KOREIP(KAI's Operational Reliability Evaluation and Improvement Process) is developed employing
Reliability—Cost Matrix and Operational Reliability & Cost Index.

Conclusion: KOREIP provides a process and its activities based on Reliability—Cost Matrix frame. The process
and activities leads reliability improvement of aerospace electronic equipments by means of categorizing and

follow—up action based on the concept of frame.
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Electronic Equipments

@ Received 16 October 2014, 1st revised 17 November 2014, accepted 28 November 2014

¥ Corresponding Author(sclee@gnu.ac.kr)

(© 2014, The Korean Society for Quality Management

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-Commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.



634 J Korean Soc Qual Manag Vol. 42, No. 4:633—646, December 2014

1. A/ &

T

e,

Selbetel B AIQe 1990 WEFAYIE BAL O AUeaANE B oR wis] Adsdr,
20009 el = U] 7] AAGAZ ASERIE DA A, GESfe] oAl T KirolA] L4 B
7)o 4YE FUAA AR AFol At g3 1 HEE A% Fhsha 9)

AAo)e. $elviete) oleja
153

= =
o Arelel WSl A, nasks BAlehs £ B4 2ege $84 S0 ), 93719 194

& ),
3k MRS dSstoryn udo] dsh=s FHS =
(Mission success rate) === 7Hs-E(Availability)2] #HdoA] g A %E Axtslal BE)sld = =g Eo] 75 o]F
o™ o et al., 2012), el Ao 5a) sHE A= MIL-HDBK-217F(1991)9F MIL-HDBK-338B(1998)
o} 22 dEH g A Military standard)o] Al F3hH= #hES 7|WEe 2 o] Fo| 2] Shth(Park et al.,1997). 12 &%

=
sk o] A4 gu) o) REES FE B4 D Aol Tobdn FHE thpshE g i, 9

r

7F A4 "olA L gl FAlolth(Jeon, 2009).
G719 Mt 9] Aapt Lol Al 7] 28 ARE FHE e I AT EY 4
TAE A8 A= dS5e Al A48kl 9lom(Kern, 1978), o]8 g A==
o I 2 29 BAE TAANA SEZNHAE AsA7AL & FHFIN S

T3t tHCougan & Kindig, 1979). B¢k o]&et dAE nekslr] 91 theket W Ee] Ma(1988), Miller &
Moore(1991), Jin & Su(2005), Jeon(2011) ol &3l AA = o, Lol = A & 2p52] g1t 3
A& A tHRaghuram, 2008).

HZo= W 3 AdeAE A A5 dAE SESE e e d97F AAH A ArkKim et al,
2009; Jo et al., 2012; Jo et al., 2013). 53] Jo et al.(2012)& = &&7] A o] A7 &8 A5 E ALg3to]
SEFHEs FAs QYHYAE AFEE S5 Hlasto R, Tl A dSeE ) AA S-EF AR

3 o
o AR FYelgon, 70700 et al, 201DE Fal 4 FI7INN AF8HE FFARA
Q

2 A7t e 3
o &8 wE FAS AetaL 1 AuE Foke] =l 7] AR E &8 ARE AR AlEY 240 48
g Alfolghs HE FAskIh

A = e A2 wes] Aekar Abske] WiEsks @Al Bev19 &87beES FASkL AlaLE
23t 9 A7) A 58 B ERANE] Had 5o 299 agde Aashs @R el F
DA ] el i FEE &8 AR Surt ofes] A Algehs AdARl Asu Bt
2ol elEstar glo, o) HEF Aare] BiE st e Ao F5E o5 WA Xdhs 5 &8A
Hlgo] By aet S7HE o] Al7IaL gl AAolth 2y Sl FE7deME &85 e #3717 1A
S7ketaL Qlo] Sl el 8 AR FHIF A Golsf Aa glem, ueh & ARE 28 BAe
sokol e w9 adA Aas AU wrh Holval ddEn

Bt F7IAAIS] df AH T, A, e s st AR WHE AblE SAHYun & Lee, 2012),
7] azke] AlFol7] wiEell w9 a8 FerI7E 2o ) AREE o e o R Ta3 2419
), o= 7|9 7heER WY webd 8 ARRRE AEAEE Hriete] 719 249 sl IR
ok IS v 42 o] Zhesith A, whef e FEo] of Ao M E NEHA FES R A%



o~
ne

olt}. 53] 8% 2Ee] 710l

: A Study on Reliability Evaluation and Improvement Process of Aerospace Electronic Equipments using Operational Reliability—Cost Matrix 635

Jo et al,

mo W N o ® W o o< T oo T B oW 2 :
o n Q — —~
T o= o T F oy T o n__/uoaﬂmmﬂm muavm ET < =)
L iy we ELLW HT X = & S
or X ok o] 9 m Lo m e X § NS ol
~y o _— S o= ey < oty S = —_~ . =)
= OE O X < m TN X0 W= o B o= S B o=x
) = & ) g
o RO OB — VIR S H= R SR 9 o
Sl TR R AN o 5 8 0 X 3 % P ="
%%o?% T %%mmaﬂm z = )
i o B X B oy o o %0 ~ & -
7 o ~ ~3 . - — < o)
spEr T FPra ERLITEom = L Ew
— o = =
- bu il = o o B =R R 5 WW N:.;‘_ g ® 5o A R
T i o 2 MR = — < A‘.ﬂ =S N .S < oY T = = o|
mhpTre FHaTIZodfpeagr A rg DRI
==y 90 ES o= T = RUNC- X X 5
_1_] — O o a lornl 0
=2¥Tr T¥iscrsfziEs W OEC LEE
- 2 7 7 ol H — X 8 -~ T X & Xow o=
PSRN HEER I YL R MO HsT
ol o o T o= = o > o p—t— — 3 =N
PHplwmHT W iﬂﬁfrihm%me_a K do < O N
b i R RN LRI Z R &0 T © £ &
ooEUrmo_ai dlﬁrﬂ,o#erﬂ.wxﬂ%liov% 0 or_o. Vo&ﬂﬂ
Mmoo o T A B PTG 2T o 98 X ol » bo
j %o TR oo O @ X H o ~ B e
= B N o s E . o HM g N =~
TELPLIE DaaZridieisid o 9 bE o
e Lt wlaowoESprzwgd O i BoE N
o = xo o0 = oy ‘I‘W oot N R ,,wA|l L m o N ol g0 g ob =0
X oo WP o oy g B W T g 4§ o X T g 0 3 o ~ = M N
T o —_ OT._ o, — EE X A o) e __io mmE
]_&L%w_uoﬁb modoﬂ.Mo#EWr %OVJ‘%L:' of) T W W5 o
° BN Xoop Xk oo TG e B m o ~ N S = o [
do K N T E g Lo AN =) Ky
GxFitgsriictofregry T LI TEp% B
104_6; ﬂmwﬂ_ o»ﬂﬂV&.‘_l_ﬂ_‘C&ouﬂ &oﬂ‘_ Y S WMHI] M
M%MATzj#ﬂwugmwwmwmoﬂaﬁwu Zo Ty m&ﬂoﬂw
) —_— —_— — 70 — [o] IS =
258232 isTRESTILLCY & 2% w nETC
o < < — B al T e
ﬂmwﬂﬁ. Mw D) J)) ﬂh@ p L RERE wﬁ_ | & © o R ﬁoﬂﬂ.ﬂ
~ o~ SR C o T . —~ X7y e 3
mWﬁN7m%mmﬂﬂmowmwmfﬁ_z%qu Ho &% H o oxMx <
RLw L wm®Pw 7 B o o ! g N
N T o oy < W 11 MR i do o o W
ey e He R HoLw L ™ Poop® Q@ oH X WO My ob xo o JF
ﬂl_o_aaf._hﬁ%ﬂmﬁﬂol,wr%_aﬁ@R%& B = oH ﬂﬂ;ﬂw
e <X = = = — 0 J— . — 20w
= jva 0 ~ [ze I 0 o) & o o
TEE Cwg o Dk YeW 2w g =RT B LEew
Pl ERrsRILEEr AT ¢ PHOOE o 5om T
~ % LN = e UE o = o & oo 8§ % 8
=T %o Ha TGS ~ = ol U gy gy B9 < X
HTWrnManumm_mmmd ﬂrE%urDﬂozom 1 g0 =
o) ]| ) e E PR oE o QP 5} T o= = ojo 5T
W g — o oF woo o o N & = = 02 LTS
== 2 Gl > R R SRFL (IS o o o = = 3%
T P AT Tty My R L 2 Pl e = 2T
zhud T T R p R T LR 8 w25 N WD
o+ o A o < &
oo mx Sd  Www 5% o 8 q = 8 2=

200 o|mL& o] AH]

SHA=Hl L Abolell 5¥o] o] Wb 1000/5

S

10004175 AHE-

=

o AT B

A2 5



7}

L
.

J

S
"I

127

vz A

A

)

T
Lins

gt
o

Q

o, AAS HFL2 Jo et
1, 7HA

s

Rl

oJ H

Q
)

o)
=

dl oju AR

MFTBEF7} i 2]

e
274

o

3}

)

of whe} AA| &9 MTBE7} wij$- v

3}4o]

afjoF

)

p
e

512
WA 2]

3

]

)‘\_}__

g

L

fu

MTBFE.T}

i

1

Al A

AREETE wpEbA AIZHtime)S W FAIZHFlight time) o &

2000] Hch
al.(2012)0)| A 2

L

2.2 &% A&

714141 €]
(Gilmore & Valaika, 1992), o] % Al

636 J Korean Soc Qual Manag Vol. 42, No. 4:633—646, December 2014

o] MTBF
vepdtl, whabA
MFTBFe]™(Kim, 2009),

ofpy

o

27|

=

|

.

oJu] &l

=

A oy B2

43

E

=

p
.

el

REH],
R-C Matrix9] 7133 si< 71

gkol A A Aojar age] Bol

pu

R

3}

5

=

o)

o ofu, 71Ede 2719

=
=

-
-

o

=

b1 9
2] &

A Aow it utebA of 5 7k 2.<91(Factor)2l

7] A e)

(o]
H}k
=

o
T
%
:

3.
o &7

=

2]

o] 13] 't w 1 FE

Al 2~

Xo]_
—H|-& W EZ2A(Reliability—Cost Matrix; R—C Matrix)

pu

L

= 1

i
55 99 NS ol

k
3}
=

R-C Matrix

A

=
-
=
< &83P4A Figure 13} 2o] AA 7|4

]

atc]

ofpy

wir
o

el
:,E

3} .

o
=]

o

L
L

l

L
L

3

[

ol z+ 715 gkel <jn]

Np
i

Ty
ﬂAro



Jo et al : A Study on Reliabilty Evaluation and Improvement Process of Aerospace Electronic Equipments using Operational Reliability—Cost Matrix 637

Operational reliability cost

High Inventory Control Area Design Improvement Area
Low General Control Area Availability Control Area
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Operational failure-rate

Figure 1. Reliability—Cost Matrix
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Table 1. Failure Rate and Repair Cost of the ltems

Item MFTBF (A7} Operational Failure rate (<10~ °) Average repair cost
A 2,237 447 $2,454.5
B 4,717 212 $3,454.5
C 839 1,192 $12,727.3
D 1,498 668 $1,818.2
E 523 1,912 $17,272.7
F 562 1,779 $33,636.4
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Operational reliability cost

. Design Improvement Area
High Inventory Control Area
4 (Item C, E, F)
Low General Control Area Availability Control Area
(Item A, B) (Item D)
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Figure 3. Positioning Analysis of the Items using Reliability—Cost Matrix
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Figure 5. ORCI Trend by Years of B

Figure 4. ORCI Trend by Years of A
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Figure 10. KAl's Operational Reliability Evaluation & Improvement Process(KOREIP)
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Figure 11. Design Improvement Feedback System(DIFS)

4.2.2 Performance Upgrade Feedback System(PUFS)
AR L 10 BEH L8 A8 A5AYel WaF FRE BEse 45NF 2EWS £uUsn

HEsl7] A% FAA=A 0}3194 o] 4 "rk(Figure 12).
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