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Abstract Recently, the development and production of weapons systems for military products have been increasing.
Therefore, there is a need for an efficient quality control method suitable for limited resources and manpower for
the manufactured military products. Military munitions are characteristically developed and produced as business
contract units. In addition, business and quality control are done by contract. For this reason, many contracts are
concluded in one producer and similar products are often produced. Business and quality control also require extensive
manpower and effort. If a company produces several similar products, a more efficient management approach is
required. This study therefore examines these problems in an attempt to present solutions by analyzing the types of
munitions contracts and the characteristics of products produced by one company. Based on the results, a method is
proposed to manage the contract-specific management methods by company, that is, by business site. The method is
applied to an engine manufacturing company and the integrated management plan is verified and its effectiveness
confirmed. The effect of facility-wide method was a reduction of QA manpower and an improvement in maintaining
quality assurance and stability through management of the workforce and contract grouping method.

Keywords : Engine, Facility-wide, Quality Assurance, QA Activity, QA Plan, Process Review, Product Examination,
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2.3 2HH HATh AFe) Fele F¥7] A T 29 A, TF
A7) AgE FA BE 9P ARAMe AlgE vy, 7] 7IEE A B F AREERSHAA(APU -
AA B2 garel 127] AF Alekel el zkzke] AlekA Auxiliary Power Unit), $748 Azl 29 A, FE57]
AE, F2 Bz AYA A4, a8a 2 AZe w2 g Azl 2o] Tk d ARl < w5 =9 A
A EA BF QRE Ssor gk Aok A4 121 = WAHATH AL, 28 R E At
olu} Al FEL X BE 7 B9 Ackorn Az A A Fokel tEl AAH dert Bad AFE Ak
=2 70097 o) dolth. o FHEL Awnw, s, Ol A FE e 5% =Y Agh do] F4 1T d
A, 71EH R BF FA AFS0] T Ay, B ok ARSsAE A T v AlEe] A
AT FHA 240 QY Yo Fa oo Qo] &R 0 B Fd WT ko] Ak A o
2853 9tk o]d FEES dA Q% sF(flowyell  FE VRIZHAR Avithe] @] sk 5d 1S gt
o] bl B A7k B4 280 agth A ° &7
Fd Ao F4 BT NS sAetiA Al w
2 A 9 WA S AEES] BE AV SR 2 4 2.5 JHM ot
T 3% 9y s5eE 54 #l v 5 A F4 251 5 RAL IS AEE HRe FEE
294 247t 2 5 vk & et ob
A W A s e AE S B o A
2.4 EHE 24 Aol Basirh. A A 2 ARG U 1270 Al
ol T AT Falol ddt BAHE A8 Bk 2 ARl S A7 Abe A Ve HE 2L
ANA L] AREART & P A 1270 Aok A Stk
Ak et F1AA 71E o2 BistAch Al 4 AHd(ASh 2 F71AA GEl7E AR Rk 2 Al
F7E AR Alkshis B, B FARE A 9 o 71 Aol Ekle] ¢F Hu A F BT
At ARAGE AL AL BN BAR Akshz Al AF S #e] WU]E Sl ofHuk
A Ak 37} 58, TAHE, RS T A FEEer dEAg ARleR Eid aa
AREEE FIIAAL 37k V)EeR s HEokth Engine OO Engined ®IEo] Aofelul A9 HA AL

(Tablel. #) oI Bz uish o] 271AA % Ack o2 wwl 71Ae] Feiwk Aol7k 9 &, A7 A
eje] el $4 fAL Ak Ao 27 5 e TRe  FNE Aot gl ¥
2 Rl B9l e, o 891 Hgtk A FRF B A2l LM2500

OEHEZE AE Yo 7% wa fALEo] gl a Module, LM2500 b Module, M2500 ¢ Module®] A|

Table 1. Contract Grouping by Weapon

Weanon System Government Government Commercial

W ¥ Eng. Contract Supply Item Contract Contract

. F-4 Engine
AN AN
Engine 179) APU
Aircraft OO Engine F-5(J]§l;§)gme 0O APU
KF-16 Engine
(F100)

LM2500 a Module - -
Ship LM2500 b Module - -
LM2500 ¢ Module - -
STS Missile Engine
TSG Missile Engine

Missile
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Table 2. Comparison between Process & Contract

Engine Type KF-16 Engine F-4 Engine F-5 Engine Remark
Support, Fan drum,
Vane, Rotor, Seal, Blade, Seal Seal, Blade, Case,
Product Case, a Ict 2 ) Pin & others
Pin & others em (7 Items)
(69 Items) KF-16 Engine’s Product and
- Process covers
FPI, X—Rax, Coating, FPI, X-Ray, Coating, F-4 & F-5 Engine’s Items

Brazing, FPI Brazing

Process Heat Treatment, (1 Ttem) & others

Etching & others 20 Ttems)

(40 Ttems) e
E EAE oA 7]Eo] & LM2500 AlE]=E ab,ec 3 Engine(J79), F-5 Engine(J85)2] &+ Al¢katdl Eio] g
A ERS)S AN 548 R0 tigh G xfo]2 A iR FRl HQITE wEkA o] 8719 F5o] titkre] A
ok AAAR wEE AR 7leA ol 8EAl of F5o] &3 8= KF-16 Engine(F100) E% 7Fs
erth ok AR ARl AA APUSH OO APU &3R5 891819tk o] & Seal, Blade, Case & &%
= A ZHEFH AA Engine®} OO Engine A9} 70| o7 "W A E4 FAHo] &-"o] glo] KF-16
Fogoll= Aol7t Qi T Fdo® Ax 22 ¢kl Engine(F100)0A4 3= 55 34 Welo] Lol
APUZ Q1 Hu}. =] Aok vt 4 A 7 159t} (Table.2. Contract Grouping by Weapon

A )

11 KF-16 Engine(F1

e
Z19] el F-4 Engine(J79), F-5 Engine(J85) 12|
ol

00) 2% % A5 % I 5 A

A= 71w Aozt &dldnt

#z) 2822 F AeF 712 KF-16 Engine(F100) 7]&
of FH BF AY 9 2 F4 BF &5 Y] 7tF

g w3 el H v

=
O% wF 3% Table. 3. Contract Grouping for

59| Z47he] 7)&d BAe] EelEo] 5§ 4ol Quality Assurance®} 2T
7hedA 71w A4S g9l & vt A W Al A2 Vel HE 2 Y did A
7 AES) 7144 S4o] setslolopit TS J1F  Ao] gnslv, 1o e A 2 AF £y solo}
ow F4 B35 A FH% F4 B5 & gol 7k gt} F3E 1Fs wE FE A8e] /b F3E
ST $H GARESS Aok o B L 1M 5 B4 0T PES 44 $99T. 98 A 25E 9
A& sefel B A3 370 AAG Al AA 770 5 F A5 25 OEF o Aol He fARE
KF-16 Engine(F100) ¥ EFEo] 697]o]m Vx| F-4 & ZF & UolX thfold dert gk #ate ¢
Table 3. Contract Grouping for Quality Assurance
Wea Syst Government Government Commercial
eapon system Eng. Contract Supply Item Contract Contract
RO LR 7 F-4 Enginc :'.---.-A.A.A:P.U-.-.-.-'
: R ¢ 479) K :
. . . e F-5 Engine 1B .
" . L} L]
Afreraf A | (185) |
. . KF-16 Engine . )
ceeemacaaeaaa | (F100) .
« LM2500 a Module * - -
Ship + LM2500 b Module - -
+ LM2500 ¢ Module - -
Missil R ' STS Missile Engine .
e ' TSG Missile Engine .
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TrE F449 2838 A% AGF 99 4 25 A e a7
T E 2FS AR A" 2 3 29 A B3 4% 534S 98 284 A9 24 w7t aF
1 5ol 53] Fasith Al okl aist HAA AW HAKel FF A
#d FARZ Uoko @ Aj2~ul HIKSystem Assurance  AlFAL] 1EIHE AT AR W B AlEol g
Audit)$} ZZ2A 2~ 71 E(Process Review) 53 53] 7] A BEQS 6] getstar 1 Al wel g7 %
gt fr2 3R

X]— /‘a H]—Oﬂ 01_0401: ] _‘fl% Z—Er-.g_
thke] AAkEol uidk A% &1 (Product Examination)
o] ZAzx¥rh[6] A AF s AT FAAJA FH

]o}: E_}H AP

ol o g MZ (Samplmg)“"t”[ 19 22 Weks B3 = A F
ANste] FARFANG ARk 255 4 AY ARF 9990 584 99 2do) Basith Al 1
< Fig. 1. Contract Grouping Concept I} %t} A FIIAA, FA8RAE, A e(HE/AR),
ARS Fol, FHEYH/AT), AEE T3 AEE 1
A B c ALES At ok ik
contr Contr Contr
—act —act —act - - -
CFNAA A, e, =R, 71E 5
“ Growing CBARAE AN FAGE A, 29, S
D 59l 414
[A+B:C] _ _
Group QA Plan - AH(HFAR) - AFHEH R
L - AEAA - FE R AAY TY4 BE A
D 222 917, FA-50 17
e (ell, 2l <z, FA-50 <17 7-2)
Group QA L EZA R 1.2 4 3 Bx
Activi ?E (<) oF’H 5 ’3, S T
p [Poduct GRS BE 54 A
Process Review,
System Audit]
ool e meNES Felael Algl 15 A9l
Fig. 1. Contract Grouping Concept 3 geFo)n AWA Qe I L o]F 2= glo
22}k o
252 A\ Etelo] EF HE YR £™dS flst
S5 Q™ = HiX| 2.6 M =1}
2B E XX O Iy} olo] 3L = = = =
Iw3tE T 5T AR AmaE AR &9l F 261 Zx HX HE=0| 58 L3 FMi
] S 0 3L 2] - -
42T Y el Y, BEeR AF @Rl B oy Ay B 0F ARA AE A B A 5
Table 4. Result of Facility-Wide QA Method Analysis
Task Before Application After Application Remark
Contract 8 M/H x 12 Contracts = 8 M/H x 5 Group(12 Contracts) = 96
. . Review 96 M/H M/H
Administration
QA 10 M/H x 12 Contracts = 10 M/H x 5 Group =
Plan Set up 120 M/H 50 M/H
Product Final Inspection 4M/H x 12 = Final Inspection 4M/H x 5 =
Examination 48M/H 20M/H
Field Process 35 (KF-16 Engine Process) + 35 (KF-16 Engine Process covers F-4 & Supply Part
QA R 1(F-4) + 20(F-5) = 56 Processes 56 x 4M/H = F-5) Processes Cp(‘)’nfmct
Activiti-es 224 M/H 35 x 4M/H = 140 M/H
System 4M/H x 12 Contracts = 4M/H x 5 Group =
Audit 48 M/H 20 M/H
0,
Total 536 M/H 326 M/H R:c?ufe d
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Table 5. Effect of Facility-Wide QA Method

Before Application After Application

QA M/H | many times needs a less time needs

Usage of
QA

Activities

It is possible to verify with and

limited .
apply to other programs in group
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