ISSN 1229-1889(Print)
ISSN 2287-9005(0Online)

J Korean Soc Qual Manag \ol. 46, No.2: 193-210, June 2018
http.//ax. doi.org/10. 7469/JKSQM.2018.46.2. 193

A Study on the shift to the reliability-based defense quality
policy

Jeong, Younggkwon™ - Yoo, Hanjoo™ - Song, Gwangsuk™

“Acquisition Planning Bureau, Defense Acquisition Program Administration
“Division of Business Administration, Soongsil University

ABSTRACT

Purpose: The purpose of this study is to escape from the existing defense quality policy focused on govern-
ment-led quality assurance for mass-produced items and to secure quality reliability of weapon systems
through a defense quality policy paradigm shift based on designing a verification systems anchored on reli—
ability through the enhancement of military supply quality control in the development stage, the enhancement
of quality responsibility of the manufacturing contractor and other methods.

Methods: For the shift to the quality—based defense quality policy, the status and the problems of the status
quo are analyzed and the direction of future defense quality policy is suggested based on literature review
of the concept of reliability and reliability in the field of defense, on case studies of global corporations
and their quality policies, on the background on quality assurance in defense, and on case studies of quality
policies in other government organizations,

Results: Based on the case studies of quality policies in global corporations and other government agencies,
the importance of preventive quality control from the early development stages, quality control based on
the reliability of the materials and parts, and shift of the quality policy to a certification system to achieve
these objectives were highlighted.

Conclusion: To secure reliability of weapon system quality, the quality policy must be shifted to a system
focused on reliability—based design and verification and there is a further need to enhance the operational

efficiency and capacity of DTaQ based on studies and evaluation of weapon system reliability.
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Table 3. Status of Governmental Quality Assurance by type(‘14~'16)

Year type I type I type I type IV
2014 9.7 4.6 83.2 2.6
2015 8.1 7.3 81.4 3.2
2016 8.7 5.0 82.6 3.7

A% ARFART PPERE, VDL 0358 A2 59 5% 272 1ol
Z

2,714

2,375
C— 2222 2212 2258 : 436

EmNumber of Researchers

——Number of contracts(IV)

= 321 =e=Number of contracts(ll1)
i : 293 I I
2011 2012 20132 2014 2015 2016

Figure 9. Status of Governmental Quality Assurance by type Il & IV(‘11~"16)
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Category of
Firearm
Ship
Parts/Material
Firearm
ISR
Maneuver
Air

Weapon System
Guided Weapon

Table 4. Quality Problem of Domestic R&D Weapon systems(2011~2016)
Main Contents
Explosion with in K11 Individual Combat Weapon
Fracture of K11 Individual Combat Weapon Firing Control
Unstable Image Quality of TAC-EO/IR
Fracture in Center Fuselage of Surion Helicopter

Damage of Guided Missile Patrol Gun Boat D/E Reduction Gear D/E Quill Shaft
Dissatisfaction with Initial Production transmission of K2 Tank

Failed Strike of Initial Production Red Shark due to insufficient impact resistance

2013 | Fabrication of Military Supply Grade Certificate by 241companies over 2,749cases

Year
2011
2012
2012
2014
2014
2016
2016
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+ Collect acquisition Technology
Information in domestic & over:

# New tasks based on Legal basis
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* Technology Information Trends Analysis
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Analysis and Integrated repository

1

+ Defense Material Commercialization

+ ACTD Planning
+ M&S Results Validation

+ Fiing Test & Tesiing Ammuniion Monagement
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1

+ DTIMS Implementation/Operation
« Military Aircraft Airworthiness
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Technology Survey and Analysis
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of Military Firearm

+ Combat Support Systern R&D Monagement

* Overall Management of 5/W Quality
Assurance/System Certification for
specialized area

« Initial Production of Missile Weapons

t 1

* Technology Readiness Assessment
(TRA), Manufacturing Readiness
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[+ Ammunition Stockpile, Chemical

Materials Stockpile Evaluation
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Figure 11. Changes in DTaQ personnel & Budget(‘'06~'18)
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Table 5. Defect causes of defense item for quality assurance type Ill (2010~2017)

Supplier Item Type Item Defect Cause
Geoho Screw Screw, Cap, Hexagon Head Assembly/Processing
Youngwoo Screw Screw, Cap, Hexagon Head Assembly/Processing
Chungwoo Bracket Bracket, I-type, Non-rotating shaft Assembly/Processing
Woosung Tech Screw Fixed Screw Delivery of Incorrect Item
ChangjinENG Bracket Bracket, Shaft Bearing Assembly/Processing
Hosung Technics Co. Cable Cable Assembly, Special Purpose, Electric Assembly/Processing
Hosung Technics Co. Cable Cable Assembly, Special Purpose, Electric Assembly/Processing
Boryung Eng. Nut Nut, Self Locking Assembly/Processing
Ninetech Nut Nut, Self Locking, Dodecagon Assembly/Processing
Samsung S&S Cable Cable Assembly, Wireless Frequency Assembly/Processing
Geoho Nut Nut, Flat type, Slotted, Hexagon Assembly/Processing
Samsung S&S Cable Antenna inter connect cable Shortage of Parts
Geoho Washer Washer, Locking type Assembly/Processing
Sunghwa Elec. Bracket Bracket, Auto Parts(Right-side) Delivery of Incorrect Item
Milyang Screw Screw, Cap, Hexagon Head Mixture of Incorrect Item
Woosung Tech Bolt Bolt Assembly/Processing
Seungil Screw Screw, Cap, Hexagon Head Delivery of Incorrect Item
Geoho Bolt Bolt, Connector Mixture of Incorrect Item
Taekwang Cable Cable Assembly Assembly/Processing
Woojin Cable Cable Assembly, Special Purpose, Electric Assembly/Processing
HanhwaS&C Screw Nut, Machine Assembly/Processing
Hyundai Wia Nut Nut, Assembly Assembly/Processing
Seungil Nut Nut, Flat, Round Delivery of Incorrect Item
Hyundai Rotem Bracket Bracket, Assembly Assembly/Processing
S&T Heavy Ind. Bolt Bolt, Wheel Assembly/Processing
Sungjin Nut Nut, Flat, Hexagon Assembly/Processing
PATech Cable Cable Assembly, Special Purpose, Electric(W113) Assembly/Processing
CNSpring Bolt Bolt Assembly/Processing
ChangjinENG Bracket Bracket Assembly Assembly/Processing
Yeonhap Co. Cable Cable Assembly Assembly/Processing
S ok FEAA ] dadt EAlS aokEAE B taat dh 94, FE0 tigk rbiel] SlojA s
Z7)HE FAlEo] A= AEY AEE FAOE ofe WhRore] AAl(dhEd s gl i Fopoll A= Gk
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T8 Apolol7]| & s}, wiAwtow FHA S A3l ATEel ik S A3 v s FE4vd
o} A ZE3E Fshe Rkl 2 FIAAY S48 S Axe BEEEE AR, A4 s E
3 FAA T wA Bl AR AFLE QE dibdst H 283t 58 s @ dEAR A
FARTY WAS gk FAT o S ApolellA ZIlstittar & = AT



206 J Korean Soc Qual Manag Vol. 46,No.2: 193-210, June 2018

ol

Ay

of

of

B =
T

g

x

&l

%

d

1

th2 ) ob 7 400]

o=

B

a4

K

Aol A A

A oS

T

o] A}
k-
=

O AakeA e 9l
ot A

£, v
P

2]4Z( LQM : Level of Quality Management)e] 2Xo] &g

ks

ol

il
22
—_
N

ﬂn_wo

Table 63

371 ot

High
LQM II
LQM II
LQM II

o

=

el 39

Technological risks
Middle
LQM I
LQM I
LQM III

Eo
Low
LQM 1
LQM I
LQM I

Table 6. LQM Evaluation table
al-5gsl U AT BASE] O F7107) de] ARAAL AlHel A )

High (over 100 billion)

Category

ks

Low (less than 20 billion)
Middle (over 20 billion)

o A RE A4 AEES

P50l 4

5

9

Total Cost

AR,

A FE7EH S HES 9] & R S8 ol

3}



A Study on the shift to the reliability—based defense quality policy 207

Jeong et al,

Z el o

of

ofy

N
Kl

=5 5(QPL ¢ Qualified Products List) A%, FHJSAEAEZ(QML : Qualified

[e]

=

229} o}

=

<)

]

o
pis

3

I3

1

Manufactures Lists)A]

Aoz

Wess Ed= 1

3lal Figure. 133} o] A=A 7]

o«
[e)

|

=

ok A
o

=

=

Al
=

o

H)

9
el

1o
EB

A

L Z]

3L
™

=

A o] A

S

o o
ARl o

At ASAAR F2

14

2o FANA E FAkst
=

7151_ o
S|

o Th?
o= F4

J

=
ARFE ARl FIHow

A, A=A 7]

]
oA AL

A

Al F

9

7

1
=<

glel A 7y

-

%
K

N

A

‘q

‘o] ol 4}

o

A%, QPL, QML 22

Aoy

]

AgAgel o

L

fu

)

flof &

o

:T_L

[e]

a

3
il

o,

3tafjoF

=0

il

£

—

7171

[e]

]

l
ElgReigy

7N

AR

Qb

}

3
&

ZIA A o

=
-

1

=]
=

AN

1:101—

s, %

of| A

15, KOLASSE AAIRE =7

= 3L
gk E491

ofp

rvze)

o
o

hud

@ WA

ofel] th?

o

=]



208 J Korean Soc Qual Manag Vol. 46,No.2: 193-210, June 2018

~ ~ N\
[ From ] [ To ] 4 [All stages]
( Development Y[+ Review of development ) (+ Management & Improvement of | Secure &
uality Status(iQuality t
Stage \ dOCU ments J \ 8ppcrt}l"ream Quality C,ucarlgcl C?;taegemer J Enhar..‘ce
quality
"+ Public posting followed by N (. ) ) . 7 reliability
Contract verification of partial contractors’ rAgfpm::LOf fndquaﬁtycemltamnsyslsn
L stage L production capability y \ (QPL, QML etq) y Prior
e , ) s -\
Initial »  Focused on verifying +  Performance check + verification of Quality govte.;n"?nt
Production performance of final product Reliabiity (CAE, HLS etd) erti ‘C_a ion
\ J \ J \ J QUallty
assurance of
[ M. N ( L h (" SKip government quality assurance )
pmdjifion + Focused on verifying Eﬁgntra;tors prgviou?certiﬂed Contractor
! it suEroos sy e gse)
L Stage )L performance of final product ) L. qusgeraﬂéigtmyto eri'\an:elc?aa'm/reiww )
N N Localization
( (. Handling User Complaints (. Reinforcement Evaluation of Standard
Operation +  Explore aspects of quality contractors’ qua[ity reliability Fostering
<t improvement (Centered on fterms exempt fromgovemment qualky) Defense
age = Valuation of storage reliability +  Bapansion of storage refiability evaluation Indust
\_ JAN (conventional ammunition, supplies "c-cused)J \_ (including guided weapons) ) \ naustry /
Figure 13. Quality Policy Paradigm Shift based on Reliability
BA0l A% S0 F PANYRE T 5090 F ATIR) 2 A AT GG S 02| Aok 9
& ‘= R&D 718 AA WA, ‘H7F R&D G 247, ‘R&D 7|} S FRUE 02 Sl T R&D
A% 34 Foll AT RED FA7I-AL e FHelE FUIIEEAA AT o MaE A
Rlow, oz FUIILFANE o) T RED AT EE s P FAAA 050 FARF A
A &ujsto] Figure 148F o] F71A17 A2 Aok |7F T4 derjdoma] qadusts =xsof & dart

Development Initial-Production | Post-Production | Deployment
‘ Involve Development Stage Initial Product Quality Contractor’s Independent
Goarmat Management Dispatch to field
. Government Quality Assurance (Focuses on Quality System/Process Stabilization, (Eliminate Government (On-site Support)
Quality Object Identification Techmical Data Productuity Improvement Product Examination)
Paiae
Quality Reliability Products Quality Reliability Confirmation | Field Quality Patrol Activity
Identification |
|Evaluation/Validation/ -—Notlce of Evalugii-(_)_ﬁ""'--u
T Test & Analysis — | & Confirm Results
| Reiabilty Evaluation (Support) || Reliability Evaluation || Reliability Confirmation
Refiability ‘ RAM Validation ‘ RAMDB Management & Feedback
Task : :
Technical Support of Government/Contractor for Test Analysis
(Test Standard Set-up. Test Implementation, Result Validation, etc.)

Figure 14. Changes of DTaQ’s role
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