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Plastic (CFRP) and Thermoplastics applications

_." CFRP Vortical Tail Plane
Upper Deck Floor Beams / .

Tall cone
;\:'-.-*— -
Je=ea | <
CFRPOuterFlaps =\ 4
\ - Q

Un-pressurized Fuselage

~— _
- T —
-~
N Horizontal Tail Plane

¥
il . N
: .I.I “""‘}?’F}s‘;‘r’}?ﬁ;’i‘ 1 Landing Gear Doors Engine \‘\
(1) o .- Cowling S
1“ v - _"‘h_'" \_\\
Center Wing Box N\
Flap Track Panets  sgae 1 7755 . 3774 Rear Pressure Bulkhead
1 ™ ‘1 . o i .' E-
* CFRP(S&fax) 7t M 8= &3

37| Z|A oE(AA])




Jr
i
=
N
o
m
v
0K
0K
0
'\
om

- CFRP ¢ GFRP, QFRP % @&37]olt Tdd EFaA47 A5 S
S EZ &Y AHE o] &35t CFRPY t& E-3d4A(GFRP, QFRP) 7}
Ao 2871%. =3 Honeycomb Core$} o] 71&o] oj#& Ao 7}

Aol A g0l 7

REYARCYA
O O
3 3L
>

A380-800 MATERIALS OVERVIEW
7] GFRP (glass)

I aFrP (quartz)
I cFRP (carbon)
B metal
[ | Glare

« 370 A= cfeket

19 3 Prepreg Charge Trimming Sthd & 7153 A B of 8o A]




Jr

B =5 = 012 2F_JHg
~
2 | EXREE HE=3dZE
2-1. 22 88 HE3¥1Y
0 223429 A8
KIR &I A Strin Stinger | o inger End
& < |lay up =& oer Side finger =n
Cutting Mz o Trimming
Trimming
As-ls TS TS TS T3S T3
To-Be ZHR| ZHR| 28 =83 ER

e He N Stringer 4% ", | Stringer Side Cutting |
(Hand Layup) = (Stringer Former) L (3% =M 712 =)
vy
OPB Mandrel A
Stringer Loading ;:

5o X
{Hand Layup)

Stringer 4%
(Stringer Former)

Stringer Side Cutting

OPB Mandrel
Stringer Loading

(3% 2| 7tz 2l)

[ Prepreg Charge Trimming

WA 1%
gErd 23] 34 2ET ]



Ju
=
I
O
o
o
0K
0H
ox

] Al2=" A
[(E2ZAEY AzE T4
H/W Ab 2 Ze 7s
EtQl: 2 chad - ety UjolAMel gr=d
%= X E: 6-axis Uz FX
28 7t8tstE: =i 275kg - Ho{A|AETLe] S/W T EHA
HEM AT + 0.05mm - FOo{l zH &AM Tt
2l x[: = CH 2,701mm S WA
I TI mE Zref o
Efol i%-ﬁ" E':._UI : = b O‘” I' = d-
{l Eted
20KHz _
- AlE2A|ZEZ2 1E{5to] oflof
7tE E |- 2000W(220V) Jix] 2
Il = me: ol < e =
== T”’” 1.Omm(_u_11|EF.=.) B EEHB 2t '?‘lili xE-“:._l'
of o ZHH| 3 A - ~s
7ts
—_— SAlgkal ol - X321 HEU|et S8t Jts
T sy 2 sam s |- sEmeAcY oS Aof
EE HdE Z2£ Hof7| 22 E HOo7|
I I
& e
ER E2H ERE s =

[ A X282 &8&3F Prepreg Charge Trimming &4 T4 |




o

Jx
(U]

ol

0H
0
0

om

-

[ Prepreg Charge Trimming &3 A4A = ]

O &#¥12HY - A aFixture)ol] AE 14 9 232 75 - ZAGA}

@ AFE 1A : AES A2Fixture) 2 Clamping, 24 $1x] g2l - ZAA}
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71eA oldlE ERd= 1 HHo S

(1 &4 Ao[Aste B3 Egl™, Cured Laminate Trimming]
O EgW(Trimming) Aol X2 7tgoly == 71y 522 A4kd A
EZ o3 HFYY HAEFn & Zg UAY guo AFES AR
?‘Q%HO]:;{%—%X* Reo Mo =RA-E37E A8H
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Q Cured Laminate Trimming - FSF(FLAP SUPPORT FAIRING)

- FSF(FLAP SUPPORT FAIRING)+= Boeing B737/B747/B777/B787 71&< =+
ol A2E ol A HAste FEHS AN S FEREolH I
7] 715 wet 67 == 8/H7F ARME (191 FE]

- FLAP(E#)2 37171 &2 BF2AAE o|5T &+ U=F &
A2 7 fZo 29 kg (high lift device) &2, 25 7 $-o
= e 594 2AEAYE 9

- FSF= FWD FAIRING, AFT FAIRING, TAILCONE ASSY =LA 37}A TE=Z
T =™, GFRP(Glass Fiber Reinforced Plastic, f2l4dfF74d3st&Eet22H)2]
B34 (Composite) &A= ALH[1H]1 =]

- GFRP &34 449 FSFo| 2zt eV} 4 A o]+ 7pdAe] F&
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Toolin . 5= Rough | Delami
g Part | Clampi 91 L-Pin o EOP 9 )
= | Loadin N Hole T S 2 Al ness | nation
g e sz | FF | sz HAF | HA
As-Is TS TS TS TS TS TS TS TS
To-Be TS TS TS TS =83 TS TS TS

Part Loading
(Bonding completed)

Clamping
(SM-SP Clamp)

Delamination 2 At
{Nondestructive Testing)

¢

N—

Roughness Inspection
(125 Micro-inch RA 0| 8f)

i

\‘:__E

Tooling Hole Jt& — L-Pin &2
(9.2600, 3,300RPM Drill) | l—,) (Tooling Hole 3ea)
I
EOP Inspection A HE a4 N2
(Fixture Guideline) Q.r— | Cured Laminate Trim_ Manual

Part Loading
(Bonding complated)

Clamping
(SM-SP Clamp)

Delamination 2 At

Roughness Inspection
(125 Micro-inch RA 0181)

. Tooling Hole 712 . =N [ L-Pin &8
(0.2500, 3,300RPM Drill) — (Tooling Hole Jea)
T;_L'
N
EOP Inspection <—-| ER AN IEB
(Fixture Guideling) || cured Laminate Trim_Robot
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] Al2=" 74
[(EFFAET A 2EH FA42H]
H/W AL 2k IR 7|s
- Etgl: & chzd A kA UollAel HrEMAUE
- & X7 6-axis X
=S - 7tdtstE: =[oi 275kg HOHAI AR Dol S/W S8
- B2 T £ 0.05mm FO T 2HstAA L Jts W
- 2| X[: = 2,701mm =M
- Ef! : Servo Spindle
3|l [l X0, &M 7ts] A=l Xtz WA
(T;mm‘;] V| Max Speed : 15,000 RPM xIdol 2 EHo 7|5 7|t
MG _ power : 3Hp (2.2kW) o 7}z, Ao}
= - Torque : 2.6lb—ft (3.5N-m) Speed, RPM 7118
- Weight : 28 Ibs (12.7kg)
] S AlSAL ol Trimming TooI?P EEF 71%
| of gt CERAM 9 s Jls TCP Auto—Calibration 7ts
St A A" AS H o

B2 Ho7|

o
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EE BN

E2Y &

E2|Y & Hoj7|
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E2Y & 2UE

[ AlZz22& &83 Cured Laminate Trimming 34 T4 ]
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O gHAHd=ZE

@ ZE o] z# Y
Q® EfHE

@ AF k= A2

@© AF <k=k = (Fixture)ol] #|#(Cured Laminate) 14 - 24 =}

@ +v1&Y - A 2(Fixture) Clamping, Tooling Hole 7}, L-Pinatd - 2=k

© 7t BHERR Z2e EdW &= Cured Laminate Trimming 2}
A% - 22

@ ZA} : EOP, Roughness, Delamination - 24 A}

® A Z(Fixture) Un-clamping @ A= &7



A0 e LA L 7Hke g OLP(Off-Line Programming)2-

2dg 7uke] AEdge] wE 2HEE-8s E"(Trimming) Tool
PathAAd 2 2 24 Ao o|F 258 22w 3d A

O AAMH =X =279 FAS B2E Alor]dl] sty 75 AEREA ELH
E(Trimming Tool) TCP Calibration %! Tool Path % - Al 24 ©o]% Az To
N 23 Aol SE2 89

oLPo| M E 3D2HEY Y=Y OLPH0|A Trimming Tool Path 44

Trimming Tool TCP Calibration Cured Laminate Trimming
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Ils n 50| MAUL A=l EF =HH0| [HE TCP Auto-Calibration
wlidbe kel 3 A B 24 7[CHof| e S8 ARA|1ZHCycle Time)ZX{2}
mRobot Tool Path AtS4d 3 3DAIEZ0|MS {et OLP S/W
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= TCP Auto-Calibration Stage

nCHES A SkA0| M2 OLP 7|8H| Easy Programming + A=Y

Auto-change
Sy ds  wOPY|Eke| 22X Z2 oz 2R 2F9| 7tag}

» SIH|OJ&PIXIMO] 7H5%t M2 AHS B2 FF 2fHo| fHY

w CH el Qo 220 FH FX|7t eHAE|o] HX| % Ols 80|
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ER IR AAE 65 CHAHE ER
7HeE = 275kg
HEER MY S ] o 2,700mm
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7| Et -
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282 E m Max Speed:15,000 RPM/Power:3Hp(2.2kW)/Torque:2.6lb-ft (3.5N-m)
nET Xt WA
X m XY OHERE Fixture + TCT Auto-Calibaration Guide Pin
S/W = OLP7|g}2| Easy Programming & 3DA|Z2{|0|M
FH dH| ALY X017] -
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7|E} 1
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7|El 4
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1-1. 2
O B ulNUL FE/ 2ATH ANL AP AZRE FERD FHL &)
sha, Axzdol AgE ¥37) 29 ¥ Fxs 2 A 482 AW

[ &4 Aolso] H3H 2L A, Core Beveling & Sanding]
Q %‘4(Bevehng or Chamfering)®t &2H&2] BAg e 745 vl2EsH Fhe
< oujshy APHSanding)2 S-S AASL BHES wj11EA 3] Yl A

U]-ZHE ARESH] EAE2E Ao e dEEokrEeAREEAAN 2RAEE}
PAZ AR

7} A8" WHBeveling L AMHSanding) &AL BdTF2E FA 9} o
SN A 5 A5 Cored] A F4 7<= AT 34 744
1-3. H2lY
[ 28573
Q Core Beveling & Sanding - Sandwich Structure
- MESA FxE(Sandwith Structure)el& A FEFAQA Coreoll gk @
gk Skin A& ¢ WoE BAJ FREE AHYT T Jor AR OE
54 7M1 F A olgel Alne THE 24T BF 249
- Corex &Ale] wel %l 2o FHEY wE oS} go
kel

=
AR e e HAeZ gRo] AN Fo|9t o] wlE Ea)g REd
om B ujwde okgtrl= 442 Core ©
- &-F7] Skin YHo CoreE EAdEHEAHSZ A, HFAA
EVl 52 45 2 AGAEE THAES §

ig O_l.,

- Core2] W3 (Beveling) ¥ AFd(Sanding) 342 M= X F+F2E A2
3k Core 439 miAIY @A R, Cored] HF Fde WHe7] A% 25
Z1gre] A9 7ty 38



Sandwich
panel

= SR - . — .—-—'_:_ : : et )1}"‘"-'\..
Sandwich StructureZ7l} H-&% FLAP SUPPORT FAIRINGS| =&

1% 1 Aramid Core, Sandwich Structure, FSF(Flap Support Fairing)




o] ALEE AEE, Core Beveling &
k) el A FSF ofF ¥ ot}

o) 2 go] 7Hsd

Coree= Bt 714 FAFEF
Sanding 2% A&371&L 9

e 714 SEL Alx A

ATR 72 - COMPOSITE MATERIALS

B Carbon/Nomex sandwich

— ’ . Carbon manclilic siruciura

. Kavlar/Momex sanchwich

. Kevlar/ Momex sandwhch
wille stillening carbon plies

| Fibreglass/Nomex sandwich

CABIN FLOOR FANELS: Carbon/Nomax sondedch
PROPELLER BLADES : Fibreglass | pohyurelhana foam | Carben spar
BRAKES : Garbon
* Sandwich StructureZt M8=l= &37| 7|& mE(A])
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MY T APAAE dg A

Assres B e r &

i
2
N

TR Aluminumi G5
By cowsh i

Sumlwuch Panels |

Lanumate Compasde

* Core Beveling & Sanding

13 3 Core Beveling & Sanding &t




Y PXES 0 FR_LIHY s
b ara | dl
2 2R HFIyTY
- = ol
2-2. = &8 HEIZEIE
0 2234 2d e
Vyon .
Sr{eet Part X Core Core EOP Angle | Radius
. Loading | & [Beveling | Sanding | Z At 4 At A At
Loading
As-lIs TS TS TS TS TS TS TS TS
To-Be TS TS TS 2R =S TS TS TS
. mh_hfn Di_l:m:iun M (oLT)
/l
mm - =
Part Loadi Vi It! EOP & Chamfer Jt3
VyDI'I Shist LDﬂ.dirlg K> iHnr:ﬂ:omll c:?ei "_‘"> blﬁ(:::::a Seal) r‘> Core Sundhn_ﬂnt::nt Test
b
Round Sandin R Sandi Chamfer Angle & At EOP & Al
Thr:iiusaﬂh}g <::| Gml;:r':d?m_:ol:or:gm <:| :;E.‘-‘IQ]B <:I (MAHE X8B3 DLT)
Exvlienor in Flight
HSREAN AIR

Core Sanding : Test Process

d Test Process

/V

* Ribbon Direction 52|

Vyon Sheet Loading

Round Sanding
Radius Z At

A

-

Part Loading
{Honeycomb Core)

* Ribbon Direction HAt

Vacuum D%
{Air Groove Seal)

Chamfer Angle Z4Ab
(ZE7)

EOP Z 4
(WA HBF oLy

KOREAN AIR PROPRIETARY

£

* EQP{End/Edge of Part)

* DLT (Developed Layout Template)

EOP & Chamfer 7}
Core Sanding_Robot Test

o

<

Round Sanding
Core Sanding_Robot Test

MA 1%

[ Core Beveling & Sanding %=

k)
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d FAXE A0 F_CIHE Of

i

H/W Ab 2t 2e Jls
- Efed: 2 ch A Adtd UoMel drEdYUE
- & ARk 6-axis Al

EX - 7tgtstE: =i 275kg HOAA A BLe| S/W S 2ty
- dEd YL + 0.05mm FOo{ 7l AhetdolMel JtE U
- 2/ x[: =[Cf 2,701mm =4

[*IXIAM O, A TIs]

Bse;’sg?fg/ - Max Speed : 15,000 RPM olxlFol 2 B IS Ilu
Tool - Power : 3Hp (2.2kW) o 7t&, Ao}
- Torque : 2.6lb—ft (3.5N-m) Speed, RPM 7118
- Weight : 28 Ibs (12.7kg)
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