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Fig. 1 Korean air (a) Kimhae factory of aerospace division
(ASD) and (b) Korea institute of aerosapce
technology (KIAT).
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Fig. 2 Korean Air aerospace division organization diagram.
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KIAT
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Fig. 3 Korea institute of aerospace technology organization
diagram.
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Table 1 List of equipment for manufacturing composite

component
Equipment Name Dimension Remark
?utomate Ultrasonic
1 canning System NDT
(AUSS-V)
Mobil Automated
2 | Ultrasonic Scanner NDT
(MAUS-ID
3 Air-Cooler X-ray Radiographic
unit (SPX 800), Inspection
4 Wz?ter-Cooler X-ray Radiographic
unit (CSD 160)) Inspection
Stationary Magnetic Magnetic
5 | Equipment particle
(H-830, H-530) Inspection
15'dia x 30" long
(800°F, 200 psi),
12'dia x 40" long
6 | Autoclave (600°F, 200 psi),
8 dia x 15' long
(400°F, 200 psi)
Curing
Conveyorized
Automated CNC 1 56 115 table
7 | Composite Ply Auto nesting
Cutter function
8 I Core Forming Oven | 120"x264"x180"8500F Oven cure

" feet, ": inch (=2.45cm), lpsi= 6.895kPa

Fig. 4 Application of composite materials for B777 aircraft
(1995).
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T RIS AN3E Uey FF 52 w50 25 @
2o R FFIAE HAs FFe] FFUAHY A
Axk AL Fysta Aok

Haag A gel Efsln Je SRAE FERE

Fig. 6 Automated CNC composite ply cutter (G.G.T. USA).

ARz #AAY FQo Au|(Table 1) 2= 273 45m Hol
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9.1m, HNLE 425C (800°F), H Nt 1379MPa (200psi)
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Fig. 7 Automated ultrasonic scanning system (AUSS-V)
for NDT of composite structures,

Fig. 8 Clean room for dry lay-up of composite.
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ok JAZAM KF169] F3 F FAE Aisldden £
WEA 78 vdEFig 1) & F2EF H5FAEE Y
o 8¢ Aotk HFAE FEF YAo2E MD-117]9)
A AR (P&W 4000)8] Mid Fan Cowl (Fig. 12), 2%
A} (Boeing Co, USA) & B747-4002] flap track fairing (Fig.
13(a))2 wing tip extension (Fig. 13(b)), B737-700/800/900¢]
Flap Support Fairing , 2|32 B777-200/3002] Flap Support
Fairing (Fig.14(a)), wing tip assembly (Fig.14(b)) 5= 434t
gt A3 FIANERE ARries IF G2 EUst vt
HHAT. A=y SFAE FEFEES UEE Nomex o
o frEldf o3 AFER FAE] don, BYA EF
e 559 Asos By aFEE AA 2 #E
9 AR E 27ANE 2 RS2 (Fig 158 FA4E

Table. 2 Chronicle of Korean Air experience in manufacturing
composite structures.

Year Customer & Plane | Component Mat'ls
Duct, Interior Panel,
78'- Douglas, MD-500 LandingGear Fairing, GF/Ep
Fuel Cell Liner
85'-  |Northrop, F-3 E/F | Dorsal Curver GF/Ep
87'- Boeing, B747 Flap Tracking Fairing | GF/Ep
87'- Boeing, B747 Wing Tip Extension 811:://112;
87'- Douglas, MD-11 | Fillet KF/Ep
89'- Douglas, MD-11 | Spoiler CF/Ep
89'- Rohr, P&W 4000 | Mid-Fan Cowl CF/Ep
90'- Boeing, B777 Flap Support Fairing SE/S;)
91'- Boeing, B777 Wing Tip Assembly [GF/Ep
92~ |MM, Koreasat |Body, Solar Panel %/g;
92'- MM, PW-4168 |Blocker Door CF/Ep
95'- Boeing, B737 Flap Support Fairing SOI;/]EE’
98- |Boeing, B717-200 |Nose Radome GF/Ep.

MM : Martin Marieta

T AEE concurrent engineering™ CATIAS 9] A MA A4

239 2 JEYI A2 (Fig 162 EYste A2

HE7He 53 49 538 F2EL PNk
I MD95 (A B717-200) AFH sWgat of2d &
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A7 AFE A2 (Fipll@) ©ol JFH R e, 53
‘\C":f’c]“’“ =93 EA o} 75Aol aFHE
7154 FEA ﬂEr b7 BEAE dlo]E(Figli(b) &
T 3 gk B #olge 7I&9 fluted type

Fig. 9 Ultra-light ChangGong-1, 2, 3 (85~89) with
metal/composite structure.

(b)

Fig. 10 5-Seater 200HP ChangGong-91 (a) under full scale
test and (b) in flight (88 ~93).

(b)

Fig. 11 KF-16 (a) all composite leading edge and (b) horizontal

stabilizer with compesite skin.

Fig.12 MD-11 P&W 4000 mid fan cowl
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solol & AdA A A1EA ARE PIAY T
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% S WA 243 ERIAAES vhasd FF fAR
A Faol ool FEslol YulnE AL viAIsd DAl
Saol 584 % AAHE FPHE Aok
5. B3Als AT 7A]

tghatFol A AA A} F Hzeo thEF BIYE
7191 Z3-91 9 engine cowl, wheel pants, door, wing ttip,

Table. 3 Korean Air experiences in manufacturing
composite structures

Items d- | Cure T
esi e 4.

(ordered amount) Prep. HiC ve C B

B747 Flap

(Tgrggl;mg Fairing GF/Ep | Nomex Ep |250

B747 Wing GF/Ep,

;l'ggofxtensmn GF/pe | Nomex Ep |[250

g(l))(;)“ Fillet AF/Ep | Nomex Ep |250

(héi(g“ Mid Fan Cowl CF/Ep | Aluminum | Ep | 350

MD-11 Spoiler 250 &

(100) P CF/Ep | Nomex Ep {350

B777 Flap GF/Ep,

Support Fairing CF/Ep | Nomex Ep | 250

B777 Wing

aigoi\ssembly GF/Ep | Nomex Ep |250

Blocker Door CF/Ep | Glass Ep [350

KoreaSat1,2,3 CF/Ep, - 250 &

Solar_Panel AF/Ep Aluminum | Ep 350

717-

(B3010) 200 Radome GF/Ep, | Foam Ep 250

RoreaSatd, Amtenna | cFpE | Korex | Ep | 350

]])(()T(;rl Large Access CF/Ep | Nomex Ep 350

Aluminum
KE-16 C ted 350
Horizontal Stabilizer CF/Ep R?g-rgggre Ep

CF :Carbon Fiber ,
Ep : Epoxy Resin, Pe :

: Glass Fiber, AF : Aramid Fiber,
Polyester Resin
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@ )

Fig. 13 (a) B747-400 flap track fairing (FTF) and (b)
B747-400 wing tip extension (WTE).

(a) (b)

Fig. 14 (a) B777 wing tip assembly (WTA,91~95) and (b)
B777 flap support fairing (FSF, 91 ~95).

{, CONTRACT

!  QUALITY REQUIREMENTS

1S0 9001

i DI - 9000A (LEVELT)

i DQS-100

i MIL-Q-9858A
MIL-STD-45662

: MIL~1-45208A

i CUSTOMER/GOVERNMENT

’\\ SPECIFICATION

Fig. 15 Korean Air quality control certification diagram
acquired for composite structures.

Fig. 16 Korean Air aerospace division network system for
engineering.
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@) ] b)

Fig.17 (a) B717-200 front fuselage with radome assembled in
Kimhae and (b) its foam cored composite Radome.

Fig. 18 (a) Multi-purpose Korean Mu Kung Wha satellite and
(b) its composite sandwich solar-cell panel fabricated at
Kimhae.

(a) (b)

Fig. 19 (a) MD 11 and (b) its spoiler under FAA certification
test.

3. Z4 FMAM(optical fiber sensor) & SEME
7z

19934 52E 1996747 ¥ =2] UTC(United Technologies
Co)r ket 3o $-8% OFS (optical fiber sensor) Aol
A BgAa 72E Wi 2 2 7AE B33 433
oz Hgate FAF AME U AA F2RE A 2
ge A7t 39 £ e ATY TRE $871eE AL
&gt UTCoHe] 35 ATHAS Aoy £ A7 39
270 2Abe] AT 1Yol UTCY FF3 EFAa +
ZE ol FAFANE FEste Uy 2 ARTH
monitoring®]l B3 AT E AA SikorskyAt2] UH-60 Black
Hawk tail rotorE Atgste] A elol st & A7

o ABn=A BHAR W FHRANE Wdske 33
=
N

(a) (b)

Fig. 20 AH composite antenna system (Ka-band) for
Korean satellite (a) CATIA 3D model (b)
Temperature field for thermal analysis at space.

Fig. 21 Blended Winglet Test Fixture Set-up.
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6. S4Y SEME et THEAIY

Fig. 202 Ka % Ku W=S] 33 A9 SFAA=
telu} RMALE ZEEA, 3 FLY 2 AAr)eE 8T}
T FEoE g7 5FAE FEAGAA FHH 1E€S
Hlgro 2 @Al tgIA A A Fo ik el Alx
2 FAste AAW 2 F 2 FuALY (main and sub
reflector)®] A2 WY 54o] ul§ 5% F2dHy
e HAZE Korex 5§ YT LA8 A3}

7. 747-200 Blended Winglet 7HZAIH

APBALE] E3FESEN 71E WingletTEE 7] o)
& high aspect ratio, large bland radius shape, slender
design 522 298 F 9t} blended winglets Hz2 2 4
E3t A7 FF71= B Business JetE 2H I U=
GS-lIol™ o 80%2l GS-I7F MEFEATH AAHQ oL
wing induced dragg ZAAIA F 6~7%S A5F TS /1A
2 F Ak g4 ui3kstF-2 B747-200 blended winglet 7§
&Y A9 (Fig. 2 S 8 Foln AA, 34, AE, Al
Z+ 3 FAAQLS 7HA) Bl Al stoll 38 o Folth

6. A 9% B

A AAAH oz TE7IY A8 RFve] Afs
ol Fo # B 5 F2 FRES EYASE A4
o AZAstE Aol YuksiEo] 9lon Beech Starship 7 7
of AA 71A TEEE EFRASE AT all-composite
airplane = oln] Qg Aol AR 6 vk wEAq &
37 FFY Afole EFAE @™ EA A} 7]€°]
olm gHEe] g FHlolH, AAs AALE 1T F
Azt 7)ego] &¥stA AP vk wide] P
719 Aol ATAA Fig. 4914 HE ule}l o)
fairing, fillet, engine cowl, radome, door, interior 52| H]F
%28 BE 099 vertical ¥} horizontal stabilizer, %] 9]
spoiler, alleron, flap 53 Z& 23 FZ2EJ AR &
AAE7 ALEEol gtod, floor panel beam ©]i} torque
fin box® #2 12 TFRE EFAIEIL AHEHI A7
2 o}F HIY ot weA AAMAE P FF 7|
Ay EgAse A8 AA FE2E F 10-20% ©f
I e AAojrt ol AL FME E W FF o
t MEEokes F9 AA, unpressurized & pressurized
fuselage ol o]zlo] @A HW AX FE oF Hw
ARE EHAE7 AAsA 2 Aoz ddgch Table 4
E Boeing ¥ AirbusAlol A A2g gFo)d HLd E3F
Mgl FF A olo mE FA HAPFE EAIS ez
MEE 2ol YEFE EFAE AMFH 2 HE W4
7v ZA gdiFEE A¥E Holn don F3 AirbusAt
7} v =2 BoeingAloll HlE] EiAES FHLo] BT} A=
A AL 5 & 9

g T g8 EFAR AL %L x5 v
ke olF wmgk Aoty wE FFUE HiAA=E
29 FW AL 4 An2EgdA sUE, g F
ojulell M ZejX g MEdte 9F FF7] A} A
& @535 od S F3718 SRR Fa7 AT
A0l B olE S FHo §t
E3] 91§79 AeolEe A W Fo=F

ox & 1o

2 o

3 A7

Table 4 Weight savings for civil aircraft by using composite
materials

Model Eﬁii'pé?ﬂl‘"’?ﬁi? 3232%2';‘5 (kg)
B737-300 681 m

B757 1516 676

B767 1535 636

A320 ] 1050

A340 - 2600
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