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HE 457 £ 2ARE CFRP(G2H §485826)

- 2EZ &Y 7 e
T & B3k glo] AUsA JhEE 4 9o s1Ee] o8& Honeycomb
Core 274 5 7} Z7o] 728 37 BE 7} Zofo g 2 go]
7be @

Major monolithic Carbon Fiber Reinforced

Plastic (CFRP) and Thermoplastics applications

CFRP Vortical Tail Plane

Upper Deck Floor Beams Tall cone

Un-pressurized Fuselage
—
Horizontal Tail Plane

N

Center Wing Box &
Rear Pressure Bulkhead

Flap Track Panets g+ “"‘{‘?a ‘_‘f.‘ =
) L3 TN <

T S

Engine
Cowling

* CFRP(Seta )7 M= &37] 7| ZE(HA)
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O & 7ts &%

- CFRP 9] GFRP, QFRP & #&7]oll+ 3t Ed4&A47F AHEHL U+
<=Eg &Y ABE o] &3t CFRPS & H544A(GFRP, QFRP) 7133
Ao A 871%. =3 Honeycomb Core$} o] 71&o] ol#]& AW 7} 3F&
Aol Hgo] 753

A380-800 MATERIALS OVERVIEW

7] GFRP (glass)
I QFRP (quartz)

*» &tZ7|of] A== clekst S84 2 Honeycomb Core EEHEA MR of| A|
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Stringer Side Cutting
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Stringer End Cutting
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[Prepreg Charge Trim] 3HE4E

© Part 7IE MAAEPNEE =3
H= HEe3 28| 7ts | mE | BA | [ | AZE) (2R m) =HE 55 | 52 i a2 [2en
1 £k 2 (CFRP Fabric) v -
2 |Ply Cutter= 0|5 v 15 30
3 v 5.0 (3%}
4 v 20 30 V(3R
5 v -
(] v - 25
T v -
& |Layup B Tool2 0/ v 20 55
9 |Stringer Charge Lay up (252 = v 300 v v
10 (Index Condition & Vyan Bed Z A+ v 30
11 |Forming Tray® Load v 25 73
12 |Stringer £% (Forming) v 50 vizRty
13 | Visual inspection v a0 vR)
14 |Former TrayE Trimming Table®] Load (Vacuum $71) v 5 4z |2 * ;m::nﬂ ‘}n‘mmm T gTEe V2%)
15 |Stringer Side Trimming (35 24 743 &) v 200 i V(2R
16 |End Trim Tooi® Load v 20 65 V%)
7 v 15 VR
18 v 15 Vi1R)
19 |Stringer End Trimming (5 21) v 100 3D Mangral 135 V2R V(TR | VETRE
20 |Inspection (B4 - B2t v 50
21 |Aluminum Tray= 28 v 0 20
22 (Install Y£= 2 v 30 540
23 |OPE Mandrel® Stringer Instal (inspection) v 200 (173, 25%)
Total 120 88

*Part1ea 7| &

axgYn
(1.5min)
Cutting (5min)
(2min) w2
[ion Rk
AW 2
D 42 22 (12h)
N S

(2min)
Lay-up (30min)

Forming Condition Inspection (3min)

(2.5min)

Forming (5min)
Hab g =a
2 A} (3min) aara =g |

: | (1.5min)

Side Trimming (20min)

(2min)

End Trimming (13min)

Y, Sl A (5min)

(4min)

30 Mandrel ZA} (20min)
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D) AR 13 78 4nE AANE SR A2 Avsha el T



0K
Ju

&t 8 S Z_Prepreg Charge Trimming 28 =<

@ B3 A Y5 W -18TA B Hof 3 A A 124
7GR,

Q) 22 7tE  AE H AE 5 7IAZF 54 wA Lay-up= stal

o UPHI 7H& &

(4) 7“} 2% 7hEo] ¢RE AFS N D FAE AA

odh
ah

]_

ol
kl
Y
1

[ &8 €44 3 7id 284

O dA 34 AH
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@ (A ¥4 Cutting (Ply cutter)) & 7‘3 Zol9] gt AL Cuttingdtal AHIE HH 24
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214 &4

© (Stringer Side Trimming (3% 21X 7} 1)) ©] 24 Al, CERP Side cutting
Line< Cleaning 3floF 3, 78 W3F wjZol Cutting Path 43} 3=

@ (Guide Tool(2o1¥&H< Stringer Aol Load Z Mark) 2rd=ke] Sko =2, ZalA]
2Rl rdsly| wiigell ek WA s e

@ (Guide Plate(ZH)E 71 ¥ 2Rl B4 Load) Trim 3785 27 = &2ls) 2
A3kl 1o, Loading/Unloading/ %A I3F 4871

@ (Stringer End Trimming (52t4)) 72t Ao & I3l, Stringer Z°l/ 34 94
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gl 2} o7 A} B}
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*Part1ea 7|1&
LRI i

axxen

(1.5min)

Cutting {Smin} *

(2min)

v

{2min)

Lay-up (30min)

Forming Condiliaé Inspection (Imin)

(2.5min)

Forming (5min)

e L N

Side Trimming (20min)

{2min)

End Trimming (13min)

2Y, 5ol A (5min)

A YD

*Part 1ea 7| &

HT
H

POAERE ZEE
Y Y N

i (1.5min)

Cutting (5min) }

{2min)

Lay-up (30min)

{2.5min)
Forming (5min)

SOt HA (3min)

L) A s emin

Forming Condition Inspection (3min)

{1.5min)

Poaxpopm i

Side Trimming {20min}

{2min)

End Trimming (13min})

Y, FH B (5min)

{4min)
{4min)
3D Mandrel Z A} (20min)
3D Mandrel S A} {20min)
=g
=g
W g 3E =ME e 7 3d =ME

[AA] &4
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—o R e e Lay up e Stringer S’fsrlir;%er Stringer End
- Cutting B Mg o Trimming
Trimming
As-ls TS TS TS TS TS
To-Be 3| 7| £ 25 B

2 xs Stringer A% E.> Stringer Side Cutting
(Hand Layup) (Stringer Former) (3% XM 712 H|)
OPB Mandrel

Stringer Loading

sSed xE
{Hand Layup)

OPB Mandrel
Stringer Loading

Stringer A8
(Stringer Former)

22 A5}
(22 + =20 EEH))
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- Etel: FActad - ZtlErE UjolAlel HrEE
- & AR E: 6-axis AT 57X
28 - ZtetstE: =i 275kg - MOA| A" oo S/W T 2HY
- BEEH YT + 0.05mm - Folzl =mAstZolMel Tt
- 2[X|: |t} 2,701mm = WA
- Bt - =31 | - Zg oizo s g w
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sz = - 2000W(220V) - AISA|ZEE 112{5101 of of
= _
° — Zheh S 1 Omm(mAEFY) | ZH =4
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- 2set s T
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@
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[ AlZzZ22 & &83F Prepreg Charge Trimming &4 +4 17
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[ Prepreg Charge Trimming (Side) &3 EdA = ]

O W2 - Aadigell AE g 2 28 s - ZA

@ AZE 14 AEFS A2(igE Clamping, 24 99X el - 2=}

@ Side Cutting : tFHd 25 A2d EEZ &9 EZ Stringere] End Cutting
e 53 - 2R

@ ZA A} : EOP, Roundness, Dimensional precision &<l - 2}¢iA}

® A 71(Jig) Un-clamping ¥ A& A
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QO ¥&ERY A4 A & A Uee 7lvre g OLPOff-Line Programming)-<
g5t 3DEAY 7|Nke] A|FP o) e 2R 83 Side Cutting Tool Path
A, B 2A AEYClA ol 2R ZETgY ol 44

O AAdd B =279 ds 25 Aojr|d EHst g5 AERTA Tool
TCP Calibration 2 Tool Path 7% - v|A] 24 o]|F AR 28 FHZF 9| &

(BEAE3E N2=H 75 4>

O &JFolA ZHA7} Prepreg ChargeE A 1o 1A

@ Z2E AEEHNA 253 Ad7] AAA(ES3 A7) on)
@ 2Ly HW7]E A3l Prepreg Charge Trim (Side)

@ GAEZE ¥ JHE olF

© FANA ZAFA7E A A A =Y
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2 838 3™HEE USI|E [Prepreg Charge Trimming(Side)]

MY L as | S oo x| OB SN Prepreg
fop o3 A==, M= HE83H Charge Trimming(Side)
(C31322) _ =
- 7] A dojwtgko g7 M HE Rzl Stringers A& st= A 9
dr= Prepreg Charge FE(ESA A5 = A3t A DA
a2x HMo| Flange(Side) -5 ZAAtHo] HEE 43P (Trimming)st= 3H &
ST T 3 AEEY 2Y/A2de AR F9Ea Prepreg Charge
AAFAL oHd 25E o] &3 dade Fd AEE, AFA,
AL g 2 AL A 58 AEE e
8 =) n 47}1“4 Prepreg Chrage Trimming(Side)
_'7'?;_ TEFS AEE, AFA g1
° '7}1E° ALk, ALkal AzE
m 239 HAer] 9 A oA
Y 1d  wOHd 65 25 P HEET
w2 AR kS fg WM
s OEF 2P B0 mE OLP 7|¥ke] Easy Programming
A M5 | wOLP7|vle] 23 mZgagigow 23 299 7143d)
n T Zy o] 2EI FH X7 bRE HX] Y o]F §0]
_ [ A& H]
o EER =AY Py
A
2 P A FL AWA e edEE EA P
o/ BV} EFE A
m T REE Qo 7]Q1%H I/‘M\}H] xRy
22 2= F3 m AL
s AR F=AA ZAE A%
TE Before After
=5 "
‘ ‘I Table (END)
glojop2 ﬁ% ‘ ||||| m |
=i =) \ |||
bl SID)‘
%z;xlue y 7 lllll B
,__\/ A
rtse FEAL 29 — Wtse FEAL 29 —
M A LS o] &3 AHZHAD A (250 dd7]+258)

- A= g A4 LR
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N2 &8 3¥2d d37|&E (&3 SX £E Stringer / Prepreg Charge Trimming(Side)]
ZETHF YL 65 HE 2R
7HiE sl | 275kg
HERR MY 2k H{k7 | 2,700mm
£ dig 1
7| e} -
n T MY 250 AEE A A 2 EG FA
qAd &
2R E s F 9 oo HAdY 2FS 5 257 AH
2 A o
m 253} 252k 1000W, 20kHz, 2132
21 m 24 ¢kzHg Jig + Air compressorE o] 83 ¥ A1
9 AH| ARt .
T dlu M SIW » OLP~]%}Fe] Easy Programming & 3DAlE & oA
mEln . KR C4 (2R HEE)
A o] 7] m 37 2 FA 960 x 792 x 558 mm, 150kg
m USB3.0, GbE, DVI-D, Display Port
m AC 3 x 208v to 3 x 575v
A Adu] meokd AMA(FHEAA EFH

nOEST WS 7
m 2R o] 7] Zel LS
w ZG 2L FHS 1 Hojolk A

~
ofr

2EEY WY = REEIFM DED AW 4 Z2a9 44 8 AEdeA A%
LV =71% WY A AT L FaAs) g9 =
s EW HETAE VIAL S Ye FH 4
CASEY ED LAWY T
3 AFI =9
220]4 « FAHH] 350 W 9(P RS AT 1758k o)
Ed A R A2 RGEATYE ALE AJdAdTH & 054-279-0441
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TR0l BXA7 %)

Benefit flow
Benefit Drivers 2022 2023 2024 2025

S& 21t (Tangible Benefits)

- F MY T #0 #108,000,000 108,000,000 108,000,000

- XpAH HIE HH #0 0 #0 W0

- MMEZEMA SO #0 #22,500,000 #22,500,000 #22,500,000

- =LA 2ot W0 ¥0 ¥0 0
Total annual benefits ¥0 #130,500,000 #130,500,000 #130,500,000
Implementation filter 0% 75% 85% 95%
Total benefits realized WO #97,875,000 110,925,000 123,975,000

Cost flow
LH& 2022 2023 2024 2025

E|MH|€ (Direct cost) i

o= o7 b|e 24,300,000 W0 W0 ¥0
3|y ZHEH|] (Temporary indirect cost) )

_XEHE (RHAF ROjH|D) #¥264,500,000 0 0 0
& ZHHH|E (Continuous indirect cost) )

o #3,500,000 6,000,000 6,000,000 6,000,000

- ns 8 /X2

Total #292,300,000 6,000,000 6,000,000 6,000,000
Return flow
L= 2022 2023 2024 2025

Annual benefit flow ¥-292,300,000 91,875,000 104,925,000 117,975,000

Cumulative benefit flow ¥-292,300,000 ¥-200,425,000 ¥-95,500,000 ¥22,475,000

O 7(-] /\-] X-] E#(x{]}_@_%]—

A = |
=A=]
ZAAke] bd gE g 9y
2 b SR
=4, A, AdE T
A8 Az
A w2 A7} 222 AAA 25 A9
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- 34 EAel WA AA - A BAH AN ¥e
- gAY R ABAFE e b4 AR 8.
O 34 34 =EAF3ol| HH3)
- 23 Al Hagk HIAA
- 23 &9 Azt oA Fr
- OEFF US 7HeetEE i 34 AA e
- FEFAHE 3DER 7|6k Jhy 2O AAE D AlEdEHolAd 28

O AfdA & E% alg
- 22X A 484 18 28
- Prepreg Charge Tr1mm1ng(S1de) T4 =9 AdA AH HoHEHA A
A2 B71al5 02 Ahl gl O]J&” L X -T%Ll"i
- AlE F7F A derbe shEE QA AR ag A 28
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	표준공정모델 매뉴얼_항공_ㅁㅁㅁ_Prepreg Charge Trimming(Side)공정_한국로봇융합연구원
	개요
	(내용없음)
	(내용없음)
	(내용없음)
	(내용없음)
	(1) 자재 1차 가공 : 입고된 자재를 알맞은 크기로 제단하고 정리함.
	(2) 보관 : 자재는 냉동고 내 –18℃에서 보관하게 되어 있고 사용 전 12시간 상온보관함.
	(3) 2차 가공 : 강도 및 경도 등 기계적 특성에 맞게 Lay-up을 하고 형상에 맞게 가공함.
	(4) 검사 및 포장 : 가공이 완료된 제품을 형상 및 두께를 검사하고 조립 후 포장함.
	(내용없음)
	① (Ply Cutter로 이동) 원자재 ROLL 무게가 있어, 다수의 작업자 필요
	② (자재 형상 Cutting (Ply cutter)) 일정 길이의 한 면을 Cutting하고 장비를 멈춰 작업자가 분류&운반 후, 다시 커팅 작업
	③ (작업 테이블에 자재 분류 및 운반) 작업자가 형상에 맞게 한 개씩 쌓아서 분류하는 단순 작업 多 (Stringer Part : 51개)
	④ (냉동고 보관 (재료 저장, -18℃이하)) 냉동고 내 -18℃ 이하 유지 필요 
	⑤ (상온 보관 (12h)) 상온 보관 12h 필요
	⑥ (Stringer Charge Lay up (수작업 적층)) 육안으로 Tool Scribe Line에 맞춰 적층하기 때문에 오차 발생 가능성 있음
	⑦ (Forming Tray에 Load) 작업자가 육안으로 Marking/Tape Line 위에 파트 Loading
	⑧ (Former Tray를 Trimming Table에 Load (Vacuum 유지)) Former Tray를 작업자가 직접 옮김
	⑨ (Stringer Side Trimming (3축 직선 가공 장비))  매 작업 시, CFRP Side cutting Line을 Cleaning 해야 함, 커터 방향 때문에 Cutting Path 최적화 힘듦.
	⑩ (Guide Tool(길이방향)을 Stringer 위에 Load 및 Mark) 작업자의 육안으로, 플랜지 라인을 마킹하기 때문에 오차 발생 가능성 있음.
	⑪ (Guide Plate(형상)를 기 마킹된 라인에 맞춰 Load) Trim 공정을 2가지로 분리해 작업하고 있어, Loading/Unloading/운반시간 소요가 큼
	⑫ (Stringer End Trimming (수작업)) 수작업 절단으로 인해, Stringer 길이/형상 일정하고 정확하게 Trim 불가, 3D Mandrel 1~3호기에 맞추어 Tool 갯수 동일해야 하지만, 작업 여건 상 불가
	⑬ (OPB Mandrel에 Stringer Install (Inspection)) 3D Mandrel에 검사한 후, 추가적인 Net Trim으로 인한 과도한 M/H 발생









