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ABSTRACT

A Study on the Design of Evaluation Factors and
Data Codification Methods for Measuring the
Quality Index of Weapon Systems

KIM YONG
Dept. of Defence Acquisition Program

Graduate School of Kwangwoon University

The quality index evaluation method, which 1is actively
implemented from the perspective of customers and markets for
various products and service activities produced by private
companies, was used in this study to evaluate the evaluation factors
for measuring the quality index of the weapon system as a way to
strengthen the quality improvement activities in the operational
maintenance stage of the military weapon system. Whether it 1s a
defense or a private company, the commonality of quality control for
products 1s to wuse low-quality fundamental blockages and
high—quality products.

First, in order to improve the quality of weapons systems, the
existing research data on the defense quality field were reviewed,
and the military’s defense quality certification system currently in

effect was identified and the required direction of development was



sought after comparative analysis. Second, in order to develop the
weapon system quality assessment index, the case of automobile
quality index evaluation, which 1S a representative quality
assessment by the private sector applicable to the military, was
studied and the applicability to weapons systems was suggested.
Third, 74 experts were asked about the evaluation factors for
measuring the weapon system quality index based on the automobile
quality index evaluation case, and the identified evaluation factors
were stratified and the importance(weight) was analyzed using the
AHP technique. Fourth, by applying the importance of each
evaluation factor, the evaluation factor was applied on a pilot basis
to the maneuvering weapon systems with similar conditions.

In addition, in order to support quantitative measurement of the
designed weapon system quality index evaluation factors, the
application of data coding of 00 aircraft to the data of field operation
specifications, which 1is currently the only one wused, was
investigated, and a method applicable to the field of maneuver
weapon systems(K2 tanks) and ammunition was studied. In order to
suggest the data coding plan, 1,140 K-LOG information system data
and the Integrated Information System(DELIIS) data were used for
the K2 tanks, which are mobile weapon systems. In the field of
ammunition, 750 three-year data such as the ammunition inspection
result record table and the result of ammunition malfunction were
collected. For the data collected in this way, a data coding plan was

proposed by extracting important keywords required for data coding



using the KrKwic 2.0 program, a word frequency analysis tool, and
applying the classification rules suggested in the case studies of
aviation weapon systems. In this way, the study on the design of
the evaluation factors for the quality index of the weapon system
and the study on the data coding plan are the studies that have the
connection for the measurement of the quality index of the weapon
system.

Given that the military’s weapon system has special characteristics
such as various operation requirements(ROC), operation rate guarantees,
lifespan maintenance, and total cost optimization, it is expected that
the current quality improvement requirements will be linked to the
current defense quality certification system to strengthen quality
improvement from various perspectives, enhance quality certification
when exporting defense systems, and more actively reflect quality
requirements in the defense sector.

Through the data coding method, it 1s expected to improve the
reliability of the measurement index by increasing the utilization of
data by standardizing the current unstructured data as much as
possible for the evaluation factors measured using the data entered
into the integrated information system of the Defense County.

Further research and development on the application of wvarious
cases of evaluation factors for the measurement of the proposed
weapon system quality index and quantitative measurement of

evaluation factors are necessary.

_vi_
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<Table 3-8> Comparison of National Defense Quality Certification Systems
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Weapon System Quality Indicators(Draft)
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<Table 5-9> Research Model by AHP Hierarchical
Elements of Evaluation Factors
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<Table 5-12> Survey Scores for Pairwise Comparison in

Deriving Importance of Evaluation Factors
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<Table 5-13> Results of Importance and Priority of Evaluation Factors
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<Table 5-19> Importance Derivation for Weapon System
Application(Example)°?
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<Table 5-20> Summary of Application Methods for Weapon System

Quality Index Evaluation
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<Table 5-21> Fields and

Grades for Weapon System

Quality Index Evaluation(Example)

<3E 521> %7 2 WA

3

AA g H7PE(el)

F
F71A A 271FA A 5 (DEIQS6) | 7712 A 773 ¥ 2 5 (DEDS6D)
A5 4 BE 3¢5 7 BE
§1 <Table 5-21>9] Al 7}A SHEH ST, ¢F, BE)L SH4 F

& TAFE AeHH 77 A f5

FAAA FAA G FIPEH 2 <Table 5-22>% #-&3atx, AW A&
= S8 FIIAA FRA gl dE a8k g7k <Table 5-23>8 4
Rlasy

<Table 5-22> Evaluation M

ethods for Initial and Durability

Quality Indices(Example)

<% 522> FHAF HUt8 A A5 HIHeH
7 & 5 %
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= 7] o s o 28 7|7F 1 ol FYIAAE Yoz
a
= 2 Ao 9 e FHAE5H
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LH —‘?_ 9']]]] = =] = et 1 % 3= 1
=z s vl 2 FAAF] £253
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g | ¢ VA VA S B T el AR 52 2 e
° sl PAEY £ 2 wEzs oY HA 58 WY
60) Defense Equipment Initial Quality Studye] o]
61) Defense Equipment Dependability Study®] 2Fo
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<Table 5-23> Draft of Scoring Evaluation for Quality Index
Evaluation Factors
<3 523> F7IAA FAA T HrtaA Hast
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H Z &
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* 714 @4
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8 0085 | 85 i omj Y ()R
. . 59 o] : 09 +
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7= <Table 5-24>¢} o]

<Table 5-24> Scoring of Evaluation Factors for

71 A A

3%l o3
A%s 8

Weapon System Quality Index

O
)
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DX
il
)
o
o
i)

<E 524> FUIAA FAA S Bres A
A% 1 a2 54713 Brhds
S HE4AZ ® (® x ®)
i)
FE | Fe® | FE | FoE gg A B C A B C
o - .| 078 061 065 | _ _ -
2B |05 | US| GiA) | esa) | 897 | 7015 | 7475
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gajek | 0310 X 0100 | 109 | S| (i) | (sivp) | SUI8 | 9047 | 9047
= ) 080 | 09 08
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27 6763 | 9.682 | 8372
o5& 0.90 09 0.9 a
g | 0129 [ 129 | oo | o) | (os) | LL6L | 1161 | 1032
- LA 0.92
2 0.304 Kﬂi‘tﬂ 0.099 99 | (929 (9%%) (9%52) 9.108 891 891
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csp 0.30 0.32 0.32
= 5 - -
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dE= B 08 | o086 | 086
e 0.048 18| oron | @6%) | oo | 408 | 4128 | 4128
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~ . 0.92 0.9 09
%97t | 0071 L | gog) | 00k | (1% | 652 | 639 6.39
51
0.185 <4§;> 2| oos | ez | W 0.9 09 | 612 | 612 | 6188
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7 - 0.93 09 09
o Rve) A .
AREA | 0044 14| gaoe | @00 | ooy | 4092 | 396 3.96
eS| 16.744 | 1647 | 16538
FAASF FRAFEHMLAY 7 5434 | 5743 | 534%
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<Figure 6-2> Example of OBD-II DTC Codes
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<Table 6-10> Summary of DTC Code Descriptions
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<Figure 6-7> Comparison of Reference Documents for Collecting

Field Operation Data by Military Branch
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<Table 6-12> Codification Criteria for Field Operation
Specifications for Aircraft 00

<E 6-12> 00 & 7] ofd-&Ad

=3l 7=

T8 o3 Ax= A 9
What A 5 WUC 571 &I == AF,
a =
(Work Unit Code) / A shY As 2 G4 E Al
AN EHE 5 TMC AE 2 v AE Au &
Where 3 ]o].:/H‘T“—S’— C 17H ?al’—‘ﬂ"ﬂl | ] ]; dn] Z
(Type Maintenance Code) Zelo] e A
GATIHE 5 VA EE AAE S0
Why —]:,‘O:FLT»Q-. HMC 3748 47 ALy O—joo 1‘?]‘ =
(How Malfunction Code) ol & ==3}
o XA A EE-S ATC 171 &=bw Ay Fe=2 2Ey
ow -
(Action Taken Code) / A FE 8 A A
Wh GAA 7|55 WDC 171 &= Ao} v &
en N
(When Discovered Code) / A Aol WrA" AlA
o) AABA RS NSS4 dole Lt 74
HottoRs U HE R = AFARRT TR AlERES UHAZIES
5Kt 1Xt2] EYS = 11Xk Xz
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Subsystem SRU(Shop Replaceable Unit)
30 C B A

System L LRU(Line Replaceable Unit)

<Figure 6-8> Example of Task Unit Code
<% 6-8> HAPEET A=)

00 FT71e A AARTE T4 AEAA F 00 AFOR BFY
of gtk APAREI Y AY A FA o] Brlstm FEH 1%
3 B L ARE/ANE B4 Sl Adt 4999drE Age
BE U W9t WS FE AR EE 52 485kl <Table
6-13>9 A2 WaAshe] A4 .

<Table 6-13> Selection Procedure for Codification of Task Unit Codes
<% 613> AAdHEF s z=s HAgAdxt

wuc 49 24

S74A 7ol GE wue 2o 22y 77|

Y

WUC 2 4N 9 gA 237 wuc UWiE =9l

enEs | ugss

v v
A 237l wuc 7|t 0] 2AHFAM e
wuc 204 A/ As HE
v
AL ES /U 371 B85 1Y
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gazlel AEEa FAELS oF 360,000/ o]E FAdEers A
gk 2F 800~1,0007 2 A sto] &85 Q.

2. AY) Y e 535 (Type Maintenance Code)

AU EETE= 00 Fe7ldA s=a8H= oA 7 e de 54
of Wl RR/ATRS] mEaE OB 14E GE A= ARG@h
00 &&7lel A&¥a A AuIHT S =3k <Table 6-14>¢}
Zow AHFHTS =7t FAS A A6 A, HAE, AT
W NEAN F) ANE B4 Fo] o Foj A4 gt

<Table 6-14> Type Maintenance Code(Example)
<E 6-14> APt s =3t BF3E()

A: Service

B: Non-planning maintenance

C: After flight, interflight inspection......

Q: Supplies for future support

R: Window maintenance

S: Special inspection...

3. 1FFEF 3 (How Malfunction Code)

DATRREE FUAY A bl 1Y TE s At $9 oF
g mua Ao 34¢ 24 TSE AASEY nPFRIEE S
Aol FEom AU 00 FE7odA &&E L e 2T
9 A=+ <Table 6-15>9F Zon w3 2 22 23 ddolete
A% Al wed A, fE, FEATCE ERHERE FE AR F
e D=E Folstelof el
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<Table 6-15> How Malfunction Code(Example)

<E 6-15> DFTFREE sk WFE()

* Type 1 - Inherent, an actual failure of the item
HMC : 001, 006, 008, 020,....., 988, 989, 991, 995, 996
+ Type 2 - Induced, the failure of the item was caused by an outside influence
HMC : 069, 086, 105, 167, 198, 201, 210, 211, 212, 230, 301, 303, 476, 477, 478, 479
480, 481, 482, 553, 602, 622, 698, 731, 874, 942, 948
» Type 6 — No defect, no actual failure
HMC : 002, 300, 483, 632, 672, 676, 793, 796, 797, 798, 799, 800, 802, 803, 805, 806
812, 813, 866, 867, 870, 872, 875, 876, 877, 878, 879, 880, 881, 911, 921, 944

HMC Defect Type Definition

001 1 Tube, transistor, or integrated circuit defect

002 6 Service(may be used with WUC items)

086 2 Improper handling, transportation, or maintenance damage

<Table 6-16> Action Taken Code(Example)
¥ 6-16> XGRS 738 EFHE(A)

0: Functional check
= NRTS Warranty Items: Non-repairable,
Items under warranty status
1: Functional check — NRTS not repairable
2: Functional check — NRTS equipment,
tools or a lack of equipment......

8. Functional Check — Window Return......
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<Table 6-17> When Discovered Code(Example)
<GE 617> 2 AR ZE3 FF3%)

1: Magnetic Particle
2. Failure analysis during operation
&Records of equipment/subsequent data analysis...
8: Ultrasound
9: Fluorescence penetration......

A Before the flight-Give up the mission

B: Before the flight-Mission performance......
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<Table 6-20> Draft Classification of K2 Tank K-1L.OG

Important Keyword Extraction

6-20> K242 K-LOG 8 7|19 *
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<Figure 6-9> Example of Task Unit Code for K2 Tank
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<Figure 6-11> Example of Fault Classification Code for K2 Tank
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<Table 6-21> Draft Codification of Mobility Weapon System(K2 Tank)
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<Table 6-22> Draft Extraction of Important Keywords from

Ammunition Technical Data
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<Table 6-23> Draft Classification of Important Keywords from

Ammunition Field

/=
i

i
_zT
Wl

oF

Nfo

0
il

T i -
o n c3 X %
i < : ,
ol T = < -
< W o 1+ M Mﬁ blo
,ﬁ, _zT E_ H:rL R HT._ _:__.E N X
© o 2 D3 R B
_H ﬂ _,dﬁ ‘mW = ¢ ,N_la ﬂo ME iH ri g ~ ;
i = W R Hr ~ — = i
il < X X %o i s - o < b
R B N - S VR [ VI (2
) Mg L D w < | 5
o R T R #o
oF o = ~ — T ga - = dr j2al - oy
— o Ey N X N o o= N 2| g
~ N N Moo of o w R o
% i A e T <
A T A A . T .
I T T - S ! N
T - - | WO | R
. MM O B N~ ﬂw o= I mo 1 =o
o U Rw o R AROB| WO E K| W
ok X ;ﬁl or _ZT,: _z..* \H_Al = | "~ ~ o ey &o ﬂAro
¥ 4w Bomowm | R B oo | N om | ® x| W
__o._ _E __o* _E _E _E
& ) T 0 (:d ~
> i In < Eo| %
i & = 0 X o f
i R & N ® | @

- 134 -



AAdER o GV SZAA R HAE =AEF FE 2EE F

o]
gatol 12ke dapslom Jaietsivh AA TS <Table 6-24>9

<Table 6-24> Example Codification of Ammunition Task Unit Codes
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<Table 6-26> Example Codification of Ammunition
Fault Classification Codes
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<Table 6-28> Example Codification of Ammunition Root Cause Codes
<HE 6-28> woF AR E S =3k(d)

iy

e

iz

2= S 2= S 2= 0 &

=
Eloll
oy
ws)
b
&)
@
>
o
B
o
N
lo

)
rh
i)
e
o
ey
o
il
i)

y DO0k
8| vge ei'wswleilt‘ﬂﬂ‘ Yawa (TN R
o1 [ | \ i
. (277 735 00 | 0016 | \\ A (7300 L0104 LY
1 |
-t 1852 HE) 011 | 21002 | 001 G 2% By gy
on
‘: an REAS R LOIT | 013 | VAT B 2 B B
3 |
ol 2F (010 | 2001038 FAO 5 SO 2 B M
] |
1) |t W
= 478 seld { I U DL L3 RRHET N
Al
" '
;‘ L] i ! :,', 1 U" 4u) :J""lr-}:_\
2 "
2} 34
< WAL e 4 “i i 0 Drjaysy s §
- .
'\
% ; iR -
g [& A I 1} | 0B = :- 2N J
A
T il WY 5o uzxd 2080 I4E 1824
L L () 00140 HUL AR ESFa ] LRk 1)
- L
i A H I
3 7] B ¥, T n‘y”,‘..w I g c 4
3 = Stvsoreneed HUFY FF ACY |.....uu
34 | 3y a0 f R PP T 0oL | —
s L8 U 314 b
2 {
: [ |
pat 192/ 1 fF ETUE |y, e 3gos & L TIR TS
2 k
2 }
,
g ‘ agh o [an Wl TS S TR TP T

- 139 -



<Table 6-29> Example Codification of Ammunition

Discovery Timing Codes
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<Table 6-30> Draft Data Codification for Ammunition Field
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<Table 6-31>

<Table 6-31> Codification Plan for Mobilized Weapon Systems(K2 Tank)
and Ammunition Data
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