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A Study on the development quality control by application
of QFD and Stage-gate in defense system
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*DTaQ(Defense agency for Technology and Quality)

ABSTRACT

Purpose: The purpose of this study is to propose adoption of QFD and Stage-gate in order to analyze the
quality of korea defense system.

Methods: Drawing change data of initial production phase in korea defense system were anlayzed and a prac—
tical method was proposed.

Results: The results of this study are as follows; Off line Quality Control should be introduced in development
phase. Specially, in case of defense system, the best method is QFD(Quality Function Deployment) and
Stage-gate process. At first, QFD 1 step defines product planning from VOC(Voice Of Customer), QFD 2
step specifies part planning from product planning, QFD 3 step defines process planning from part planning,
QFD 4 step defines production planning from previous process planning. Secondly, Stage-gate process is
adopted. This study is proposed 5 stage—gate in case of korea defense development. Gate 1 is located after
SFR(System Function Review), Gate 2 is located after PDR(Preliminary Design Review), Gate 3 is located
after CDR(Critical Design Review), Gate 4 is located after TRR(Test Readiness Review) and Gate 5 is located
before specification documentation submission.

Conclusion: Off line QC(Quality Control) in development phase is necessary prior to on line QC(Quality Control)
in production phase. For the purpose of off line quality control, QFD(Quality Function Deployment) and

Stage—gate process can be adopted.
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U4 (Taguchi) = F2HEE 21 9J(Off line) F2 &9} 2121 H(On line) FE#H 2 T8 tHLee, W.
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Figure 1. F-35 maturity level(2011)
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Table 1. Engineering Changes in initial production phase

The numbers of The numbers of ECP

Item name drawing in in intial etc.
development phase production phase
OO0OO missile 5,377 3,922
AN observation device 452 274
The
0000 radar 546 396 percentage of
ECP in intial
OOQO flare bomb 101 68
production
OOQOO training flare bomb 92 60 phase :
AANA combat system 6,494 5,715 72.5%
OO0 IV 4,328 2,164

ojg} 2 FAKE sy A M=o Af 71 wokell e =g rtel tmo] Alx okl tid A
ER)7LE Bl 2 WA F8 oaf AAdd Eakal lom Sl = Lok JA] AEeAel A 7]%/‘3—?5}17}
(TRA : Technology Readiness Assessment)$} #2244 5= 7HMRA : Manufacturing Readiness Assessment)
£ AAskal AeHDoD. 2009; DoD. 2012; DAPA. 2014; Sauser et al. 2008; Mosher 2000).
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Figure 2. Procedures of QFD
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4. ZvlEol Stage-gate B4 Hlol
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4,1 Stage—gate TEZAA

Stage-gate TEA|Z= A4 AFE /g Sl ofojt]o] WONE A SAMA AlFE N A A4S e
3= R&D T2 A|~ZA, Stage®t Gate, Gatekeeper® AU} Stage:s H X9 /M /o Aiy HEZo=
FESE AAEE AAAR] HHe AEH R Faste= dA(Stage)E TokH, Gatew 1 HAIES Hlske ©
Al(Gate)EHA <Figure 3> o] @ 79 dAEZ 7823 4+ rHwww.stage-gate.com).
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Figure 3. Outline of Stage—gate
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B PR TR 2R AAPLEANA F, TAATL, TYIEELL F UL

i 3 W Te Sl A
2elelo] olstol WAHEDR, Design Review) SHES 743 Hof Qlout, Wkl A2 Holo) vhat
F42lo] gl Alo] AAo|v] Tl ol f WE 3o A9 Folk ARAY el glek. 55 AAUE A=
g Bslue Aol Agstel FoIAER el HEge AAYEL HE ok 3t o

A
A1) A AARE AR VA 9 urt ] 9 Bt olMEy Edteldz sasta

A, Stage-gate 7S #-83ko] gatekeeperel g SJAMAA o] FQsirtar Azt

4.3 FHEof Stage—gate A& W<t

E4E Q“—i?‘}ﬂ O]f‘é ]%{?’\16341?‘ g = 2] 7
W2 715928 A, A AaA, AlEE A A R FEste] 2dsty], R e S0l whet AlE A
Ak 2 ¢ i o s o] ok Ed A10132(YRE FAAAA TS AP e 9] 71 dxhe] w2 2| A
Al A “7)% A @ AHFI(FCA, Functional Configuration Audit) % 22218 AFek1(PCA, Physical Configuration

T8kl JTHDAPA. 2014).

3 n) R gl =B MIL-HDBK-61(Configuration Management Guidance)oll w2 7dekA] a4k A
£ 715332 A(FBL, Function Baseline), 333324 (ABL, Allocation Baseline), 712332 X (DBL,
Development Baseline), #|&34-2184(PBL, Product Baseline)$} Zro] W] @A 2 F838t1 98-S & 4 9ot
(DoD. MIL-HDBK-61).

H EdlA e oAb HE g v S RS Fharste] AATPLAA A Wl wA o] P E A e A A
M wpA et gl A 7154 /EE A FAER] 9AE et T Sl Fo1A Al 48 & Stage-gates
<Figure 6>} o] oAl dhAlZ A|QtstaA} dief

After SFR After PDR After CDR After TRR Before Spec.

Figure 6. Stage—gate in korea defense development

A A Gate(Gate 1) 715342184 (FBL, Function Baseline)Z B2& 4= gl&= A2 A4 =9 Hof AA
W AN AALTFZAFAESRR, System Requirement Review) % A A7) 57 E(SFR, System Function
Review) ©]% @A Gate 1o|A= @7%710] A7l B FAAR 5 AHEHN=A o5 elshs vl

WA Gate 1914 F8 AEES 870714 A(0CD, Operation Concept Document), <8274 (ORD,
Operation Requirement Document) %=+ AF&2F2 74 (URD, User Requirement Document), A4 2 F-AA
AX(SSS, System and Subsystem Specification), ¢lE|#Ho]~ QA MRS, Interface Requirement

Specification), Q1E|#| o)A AA MM A DD, Interface Design Document) 50| Za 5 ojo} dit},

= A Gate(Gate 2)= 333 A21H A (ABL, Allocation Baseline)E A8 4 9= wAZ A =4 o} A
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AL A A 7|2 AAERPDR, Preliminary Design Review) o3 ©HA|Z Gate 204 AlA 2 44 &
49 we] 712 AAE REHAEA AFE SRIskE dAlolt

WA Gate 29014 FQ AEEL =0 LAY HAIA(HRS, Hardware Requirement Specification), 223
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