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Belgium* Greece* Malaysia Slovak Republic*
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(1) FAA Modernization and Reform Act of 2012
=2 2012\d 2€ &EAI2" AdisE 54 o0& “FAA Modernization and Reform
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o 2010 06¥€ FAA H

TE 5
Noise) Z2 13 W FF& vlo]2As H2EE 3
o 20101 10¥ FAAS} USDA7} && & HIo|LAEE AT feedstock 7Rl 52
o 2011'd 07¢¥ ASTM International &3 8§ Ho]2dAE F<l
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oo dm AAHAIRS 5 13- FHo AA
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A 180 | 184 185 187 185 185 185
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o|F 7|FEo R FFV] FUIFEAE EAS A3 g dSFAY T FUHES 2.8%,
AN SFTA FEY) ZEL 88%2 FAHYO, A G ZHEE T5% =
o7 FAHTG
Q) = FFA AvAAY dg 9D Awk
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o=, FZWBEF), Landing gear, €& E @ o] =A(Slide raft, Lift vest, Oxygen bottle,
Fire bottle), Cabin, 7]Al % 7](AGB), Dynamic component(Hub, Transmission, Rotor/Blade),
Thrust reverser, APU &ofo|t}.
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Avionics #ok= dFHA AF, A7 AE, TH¢ A%, Landing gear AlFeol oigh
e} k13

71€S Birsta lo] Wzt &) Avldd A&

# 20 237 FEZOF II|E Gt

U Jle & | 7l &2 Jtsd TRL Bl

Avionics
SHEH E A
O H O —
A 7| &
7|
IFE 2 &
=g
FeAS
o=
s /AMEH
Reservoir
L/G 2
H& =Z A S
HA=AHS
S =]
EEC

AzE=

G DR ) Y
N |[—= W=
0|0|®|0|0

NDIWWlWwW|—
WA IN

Fuel Nozzle
oZEig
SeE=
ACM
Cooling Turbine
09 2F &+ X|

- H =
STHHEF

W= IN|—=|W
N ===

Landing Gear
2 & Bgol=3
Eto[ O]

HI MR
Escape Slide
Slide Raft
Life Vest
Oxygen Bottle
Fire Bottle
Cabin
I HE7]

AGB 1 1
Dynamic Comp
Hub
Transmission
Rotor/Blade
Thrust Reverser

AIOWWIN =N

NINNININ N

ANlwlw|s(o|=|—
O|0|0|0| |0l |O0/00|000 e wewe®d0 |@®©0ele ©eee

1
1
1
1

N —=|—=|—

U J|EFE 7|E2EE JtsY 1 1-ofF Yol 2-Hc) -2 5, 4-=C}, 5-olF=ct
* TRL(Technology readiness level)EtAl 1 O(173EHA), O@ 5EHA), @675 ), @(7782HA)
(%EXH @ ga3™y|7|2 7ie 718 2ASETAM, 20114)

_32_



vl AW A147(Title 14 of the Code of Federal Regulations - CFR)S.&2 &-F
HE At o ek dely) AdEE =9 Yye&e o3 2ok

O

AEsHe A7) A= Aol FAASY 4SS wolopstal olE A=
al

A A4 CFR § § 21.21 or 21.29 w+A ) we} FAAS 2%

of
tlo
17
29
[}
o
o
)

o [
s
ghd
»
o
fu
W
>
2
e
H
lo

\l
o
ook
oft
Hd
o
i,
o?‘:
FiF
HHN'
iy

b

AWH A14%e] CFR § § 21.21 or 21.29 7AHS WEA77] Heixs 234,
Aircraft Noise, Fuel Venting, Exhaust Emission & Q3 %74L WEAZAS BY

T = Type Design(874S AT 4 A= TH, #4844 5), AFEIA 9L 3

A7 5& AFsteor 3w FAA Type Certification Data SheetsE %3l 37
of SAE AAFAE 75T
FE7] 8 FFo U gAY NES gl TAF

- FAR Part 23  Airworthiness Standards; Normal, Utility, Acrobatic, and Commuter

Category Airplanes.
FAR Part 25 Airworthiness Standards; Transport Category Airplanes.
FAR Part 27 Airworthiness Standards; Normal Category Rotorcraft.
FAR Part 29 Airworthiness Standards; Transport Category Rotorcraft.
FAR Part 33 Airworthiness Standards; Aircraft Engines.

- FAR Part 35 Airworthiness Standards; Propellers.

gugtes 71EXZEF(TS0)FH 43 vl 7] (Part 23)S ALetd =3} 37 F3
FEAddA ol AdE YA 7] UHfOH Tl Add FE7 FEE AT
2 U3t



= st ol & fEuEt AR A “11%01] sotth WA 3 A= dF

AAE FFHE Bote]l FFUAL FuFUE FUE Yot 479 FFUYL HE

o 2 2

ek Bl FdTel BTl U ZHH AF ¥l g © A% vk an

Azue] AP A4 FF7) ARZRE BEoksts P
=

"o o]Est7] Mo FAYPAE FET Aol oI

U= ool Aakd dgr] 3 FFel gk IS ¥eke “AC 21-23B, Airworthiness
Certification of Civil Aircraft, Engines, Propellers, and Related Products Imported into
the United States”oll WAIstaL At vl=o] FT PGl ool 27HA F/7F AoH
ddi=e] Ads7le e TR F Ae Y EHFgoRF, F3d 2 #d A AA

gk HAE Sl tid e AH a3 dAde A2

O BAA (BilateralAirworthinessAgreements)
(O BASA with [PA (Bilateral Aviation Safety Agreements with Implementation Procedures

Agreements)

IPA= BASA-IPA 3SlollA FAAE tiElsty Auls = oldst= AS 7159
A oldoll ek AEHE AT AR FEFo wet JiE IPAE AAsto oF s W
&2 o5 AES ZIe

O Design Approval

O Production Activities

O Export Airworthiness Approvals

O Post-design Approval Activities

(O Technical Assistance between Authorities

BAAS} BASA-IPAS] AAR Sl iAo T& e a3t 2o gofdn
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# 21 €37 USHE AT DpH o] A7 ZE T

Scope of Agreement Coverage BAA BASA

(1) Airworthiness approvals of civil aeronautical products @] O

(2) Environmental approval and environmental testing
- noise characteristics, fuel venting, and exhaust Facility X O
emissions

(3) Approval and monitoring of maintenance facilities Applicant’s

and alteration or modification facilities Facility X ©

(4) Approval and monitoring of maintenance personnel Routine X O
o Approval &

(5) Approval and monitoring of crews Monitoring X @)

(6) Approval and monitoring of flight operations X O

(7) Flight simulator qualification evaluations Qualification X O

(8 Approval and monitoring of aviation training Training X 0

establishments

(Remarks)

BAA : Bilateral Airworthiness Agreement

SIP : BAA Schedule of Implementation Procedures for airworthiness approvals
BASA: Bilateral Aviation Safety Agreement

IPA : BASA Implementation Procedures for Airworthiness

(3) BASA-IPA &4 Az}

FAA9}e] BASA-IPA 4 dA+= o3 2o, v} BASA-IPA A Ao a3 <l
o1z g}= FAAS 7143 (Technical Assessment) W-&o] Z&st= AR 7|€H7 94
Aol 4 Qo 7] BASA-IPA F318 $lsiA= &~] Shadow Certification Project

qS B3 25t9 IPA 43 FAASl AA|5<(design approvaDA & 5o] &g 3ttt

O Step 1. BASA-IPA A2 & A2H8t7] 913 2w @A n s
T Fe AdAlE 2ae ekl Bt

ol
rlr

S [e]
£ 93] % RES A
I<1

- Department of State)ol BASA-IPA A2 oA S A

o
Bl o
A
>
utl
2
jiu

3l o)A
- FAAE JuEAE HEZ & BASA-IPASFZ oF 9 wlote) )k oA NZ.
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- FAA+ 7]1¥%7HTechnical Assessment)E F33t7] 1 ZFU 87| H(Interagency
Group for International Aviation)2] &<%1-& Hdojof 3k

- AF #9H 7|Hol= Departments of Treasury, Commerce, State, Defense, the
U.S. Trade Representative; the National Transportation Safety Board, and the
Federal Communications Commission &°] Z3H.

- AR D7)V BASAIPA AATo] ) p] G o mA AT R
sfo] elol g AR,

m[o

HE

- FAA= BASA-IPA A =r& WEstd A= &a7] ASAI2H A7 del,

- FAAE (1) ARl AgsEe @37 2 REl mFos £ A5
BASA-IPA7} H83HA ofF-9} (2 Aol 7gterto] A E o] AHZ FEY
A7, £F, A2 2 HXH(National Aircraft Certification Standards, Practices,
and Procedures)oﬂ AARAE B 7 AsAE FEH

- BASA-IPAAIZ S Q&A= AA =] ICAOZE ¥ 7ES WHE3=AE YE

o]

15

it
Ak

=
rr

FAA®] TASAP(International Aviation Safety Assessment Program) 7]<&

i

44 (Category 1 Rating)= A8kl Qlojof &

P

O Step 4. 28 B{EF FA 2 Fo](Reimbursable Agreement Negotiation)
- 1997'd o] %] A5f BASA-IPA AZA £8 HE2 AAF BEdAg).
S A2QN 8L J)EHILE 915 FAATE BUSHE AT ogug 58 2
- FAA7} 2113 goAjo] Al o] AuHS doax AAad.

O Step 5. 7]+ 7HTechnical Assessment)
- 719871 F2 WE2 AT AF Ve s T 7 e TleEFe 2 AR

B 231 JEAE BrsE 29,

- 71E%87Ee] 28 7Rbe A=Y S AlzHle]l vl=d fARdO wEr B4 3

- BASA-IPAS] AAH ol we} Shadow CertificationS 4-3Y $F.

O Step 6. BASA o] @A Al &/F(Negotiation of the Executive Agreement)
- FAAE= 7137 ¥ BASA P AL 913 Jugde =55 F4.
- THFEE FAAY 7|sAds wol oFHel 37 BASA ©] 3 A A (Executive
Agreement) HFwEHS AAH =TI P4
- BASA |87 7IAAR =7to] v = o] A& AL Step 79 IPA
¥4 Az 4.
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O Step 7. IPA & 34

- BASA ol @G Aol thdt FAF7H Aol FAASH CAA(Civil Aviation Authority-
A= AFg=)e IPA 3L A43 g4 3.
- IPAS] e AA =] AaFEa Adg=e A5 vyl thd BrHEade] o

2} gehA.

O Step 8. BASA-IPA 52
oF =7}7te] BASA ol H A IPA AH Hol
BASA-IPA A2

Shadow Certification Project’} &2 o=

SUAAE LA

e}
T

S

- FF AAH=TY IPAE U E FHoE U As
43} =83 Shadow Certificatione 3 3f| oF g

o] ol ok .
FHFY A% BFE o F Er|E o] Foix,

A+ IPAMY ¥ FAA= 27

axste A4S At PA ¥

Model of the Type Certification Process

Conceptual Design Requirements

Definition

Complance
Flanning

Familiarization |20 Interim TCEM for |<
Briefing Cenification Basis
2-3a 2-4f 1 Interim TCBM for [2-58
1 Cerlification Plan
- )
[l i i
1

Process
Crientation

Freliminary
TCBM

t
1
i
i

Implementstion

Post
Certification

Aclivities
Pre-flight 269
TCBM
Final 2207
. TCEM

]i
2-3b i
s Pra-project Guidance
Regulatory & TC .\'-'q:u:.l||:-an:hr|?“"6
Folicy Discussions Certification Plan to FAA 2-3d |

irectorate

Establish TC Project 2-40
Certification Project Notice (GPN} &€

Form Certification Team

Certificalion Project Plan (EPP)2-4€

Project Specific] Cert. Plan |2'4" (project level). 2-5d (detail level)

k2-49, 2-4h

[}
i
FAA Project Work - ACO, MIDO, AEG. D

[

L
1
[
1
i
[

“issue Papers, Issues Bool
Certification Basis <~

@ FAA Involvement <52

14 Oversight and Delegation
. Engineenng Conformity Plan

2-5b
2-5¢

Legend:
|

& Milestone

B sa

Prolonged Activity

Formal Coordination Event
‘with Applicant

See Figure 2-9
Implemerdation Phase

Continuad
Airworthiness

2- 7

:Changezs 10 ICA

L 27q
Evaluations

2-6x
\2-7a

i 2-7b
» N4

.
1

Data Retention

5 =

Jry

Al
all

[}
[==)

% 32 FAAZS

0l

&}

(4) FAA &7 ¥ 25 (Type Certification) &=}

FAAS] &F7] @22 HAats
AAE %3] olsdhe
Guide)o] HAH et e 2o 98 BLsi.

sle ags o, 7
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(5) FAA2] 9] (Delegation) A=

FAAE JIZSZ2AEQ 3379 o] TUist dFS Fv ARy &5 thsiA
= FAA 2190] 24 Fo3s Yo7 FAA 199 A Foo] axpy) gl A=
A #HDER: Deligated Engineering Representatives)E A A 3te] g A3S AUsts=
e dFoF 33 Yt FAAE 4 fddd 2 984 #YE 8 Fgol 37
FAA PM(Project Managers)e< ZZAE ®YUO 2 FoAAA vlgetde] ZFUig A=
< A5t AHES FoaA HEdFol] 23] §IES 3tk FAAE A% 949
Ao e 22 AF2HRIY T8HE adste AA g

o]¢] ojxe] ZBAE HYPOSFHE FAAZ} DERS| de] BN~ A9y, =
2AE9 Z+E3 DER 75 2 FAA 899 A4S 93 5ZOo=2% FAA 29%
2 A E 2H A ok FAAE E€38<2 AS5AH 9S #1349 Engineer,

1. EASA Q15 AA

(D EASA 1% =A% Aa, 71+

EASAS] J1Fx22 AFF LA ofgfel 225 Hd =3, A4AF Id =4, 7]
#HYEA A FEoE Uro] TR QUth ST et EEE #Elsta 9l
= Zo] EAZ oIt} 7|3l "ig AT HAE v B AL, gA =& 7T AF
AA4e By 8&H 02 FYPT 5 UokeE Aol 2ol Aok ALHFA dig AFH &
A JA EE 7)o e J1ES HPFoay W A= W= Aol oflg e
ATo 2 ALFS AT & e AFE 5T F dvhe= Ao gt



Certification
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= Design

Production

— Maintenance

—  Large Aeroplanes

Small Aeroplanes

Rotorcraft/Balloons

Propulsion

Parts 8. Appliances

Flight Standards

——Environmental Protection

——Applications Certification

Programme

— Programme

= XX
S =%

2l

1%l 33 EASA

= &

—

3) 719

sled=3 EEA

THAT

EASA¢] 277 2]

(European Economic Area) 44%1 2499], olol&

3=l Sd=o = 7Fdstar Aok dA, JAA=

7]%s2 EASAC o] &7t Adejoln, A 427) 3=
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Ak 132 e & UES stk ol ofd A T 2H|EA UAF/|BOE
AdE F e A4 oy, B57E S Be 5 e Aol ofde 9udt. d&
Eo] Design Organization Approval®] 79, Z7PEE BEJF3te] IAluict st AAHE
gt AA =2 A5 Qo U HEE Foste] Asta o, oleh AAI 4
< v 3 9
Basic Regulation
(EC) No 216/2008
| |
Implementing Rules Implementing Rules
(Reg. 1702/2003) (Reg. 2042/2003)
Part 21 EAGA Eoims Part M Full Document
1 Part 145 Appendices
I I Part 66
— Certification et . J
Sl |part M-Continuing Airworthiness
AMC/GM ir i
i (All\ggcli‘teh;;ess Continuing Airworthiness
Management Organisations
|
. [Part I35-Maintenance Organization
AMC : Acceptable Means of Compliance el
GM : Guidance Material Maintenance Organisations
1
Part 66-Certifying Staff
Maintenance Personnel Licensing
Part 147- Training Organization
Reguirements
Maintenance Training Organisations

2 35 EASA el&d 7=

) ASAF 2 AR

(h) DOA (Design Organization Approval)

EASA ¥AZH(TOE 7] faiAde 2AHAE F3] A=A SAMDOA; Design
Organization Approval)& ®rolol gt} A AF A A EASAE AFAAS A lA
_]
o

1=
DOA2] #jgfotzf o Zd‘ﬂ&’-ﬂ ASe FHSESE st Jlon, Fa7)ee] 4
o

HI
L

=
=

[e)
s BasAL A7E AE 5o okl s AFNECHA U ARHL 27
R

gratth. o] 8 DOA @x}% ko] 73 o] EASA Part 21 2 gghA ol
E =S Ho o

e
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E! A Design Assurance
System (21A.239)

A Handbook
(21A.243)

The RIGHT PEOPLE, 2
in the RIGHT =3 PRODUCT
W PLACES RE f)
with the RIGHT g2
MEANS 2 ﬁ

PART

(21A.243 + 21A.245)

* Terms of Approval
~(21A.251 + 21A.263) *

FART PART

1% 36 EASA DOA E Xt

o]#1¥t DOA= vl= FAA CDO(Certified Design Organization)e} 7yttt TCCA

ADO(Accredited Design Organization)e} #o] AA| 2o BE F4 AAAE o tis]

A AH, ZEA 2= A P A|2" #APd 24 Foh =3 A G2 ZEAE 9

|28 #e]E 433t Routine projects®] A5 B=9 FoA7t A AZHA7E AH3
o

AN =S F3L F Aok

>
>

4
Ay

(\}) EASA 325w A}
EASAS] &= HxKHType Certification Procedure):= th-&3} o] 471x @A Z

"
2ot

O 194 - 71& &<l 2 A8 57+ AA
- Technical Familiarization
-4z 7z 4% 2 )2
- AlA
O 294 : 9= ZZ2 7% 3 dA
S AR Qe 2 AL Ay
S AF A B AF Y 94 B

- 24| (Type Design) 789
- Advle T4 538

- ASAE LA

- ASE e AFA el

- AA/NDAE A R AlE

=~
- AEAE B H 59l
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(th Non-EU A& o3t 44
ARl AYEAS 93 FAE=we IAFe A9 vlolw, A5 F A (Bilateral

Agreement)o] U} ¥ 2F(Working Arrangements)oll 2|sj wra =),

O Type Certification under a formal agreement with the State of Design
- EU 3d=3 nl3d=3te] 34380 Aol AAHIUS
1592/2002¢01 weh) o] oFg-e A7

2 7 %-(Regulation(EC)
A5 Azatoll osf Hek Bl Ha.
- °] 3% EASA 152 fFESIA, U8 AT EU d=olA AAHT A2E
A3 vlaste] 5 £ dHAY FH.
- THAPANAM A4 FAHe AEUWYA Fe 7P Y2 Non EU 4590l
38

:{o
UQ‘J

O Type Certification under a working arrangement with the State of Design
- EU =3 dFFAo] 2AH o] 4-Fol= Basic Regulation 18% 3ol ©]s}
o, fol AFE P25 WAE wE,
- AR AHo ZAS PCME EASA UZ=71F 4420 938 w53 7o 9=
A% Nz® A4 Ths.

= Roge A% e

<
rb

(8} 71e} &Z(nterface with Other Activities)ol] 3+ 4
EASAL A7) % o) /B 25on ed ¢e AREe s Ut

AN

O Aircraft / Engine / Propeller Interactions

- @BF BAEY AAAE 7] 9459 ARl wet A/ ZeAeie] Mo

=
WE At FA B A/ TeAY ] FAFH el W AFHL UF.
- EASA $37] 9% 9o avd RENe M An4e U5y BAd <
FHAL A4k @

O Equipment Approval
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- AlFe] AR obd FEFo slol thd AzA Hdsto] ETSOE 85 28
&

- ETSO Authorization ©]& EASAe°| 93l HdesdEHE T84S USFE SHS
e 9

- FAEH AAHAE ALY AF AHEE EE BEF S i 2E Add
A4 Ao Adol U=

- BEF QUL AHEe At wet e ZEA AR XF.

O Design and Production Organization Approval
- PCM& A AHALe] & 5Qlo] A&EAH o7 Fasl==E TC "ol o] A" A3
Are w1 E3l7] 984 DOA/POA ® Bt} JAAES A

(O Maintenance Interactions
- A A= Part21A619] A &5H 233 Ao & AFSAEA FH.

- A8 AE BE CMR(Certification Maintenance Requirements)dl] ©i. =

N o
oot
e
o
>
=
s
e
=
=]
o)
&
oy
3
)
o
2
)
@)
<
rlr
rO
olN
o
=2
lo
ol
ol
£
ot
ofN
o,
N
M
o

- MRB Z2ZAN| A= EBE2 Hg7|E FUE 93] A3,

(O Operation Interactions
- 212 OEB(Operation Evaluation Board) A& & Q73 0H, EASA CM
EASA B3 7|E #E|ApollA <ok &
- EASA CM< %135 "o 2 RE M3 OEBE Ald.
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A451%, 2014.11.21)

AAY JFAH (FERLFH FH A527%, 2015.5.12)
T &9 A2013-56%, 2013.4.15)

2SNz
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+ BIY/ VSUNBZ/ ZIHABAE

- ZENST gL VIS

ZAAIBAA B EFYEZEDER 14 A2015-3103, 20155.12)
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Component
23%

Key parameters:

*+ MTBUR* / MTBR**

*  Repair & Overhaul costs
Costs split at:

* Compoenent level

*  Part number level to identify drivers

*Mean Time Between Unsc heduled Removal
**Mean Time Betw een Removal

Source: Air Business Academy 2013

O 45 FHE/FES

k|
it
0x
=
=
0f0
(@]
<
e
=
Mo

FEe ABFo 2N, fEve FFFRIMROAIYEC] 228 AAES Aad + 3

ATA 25 An] 31 &A1 n| e} ZFAAAS(B&B ol £33

#* 30 I 37 s

T = 17 ‘18 ‘19 20 21 22 23 24 25 26
= U 358 385 414 445 472 498 525 554 582 603
s 2 L= 252 266 281 296 311 326 341 356 371 386
==LCC 510 545 581 618 657 697 739 782 827 875
A 1,120 1,196 1,276 1,359 1,440 1,521 1,605 1,692 1,780 : 1,864

¥ &X : Flight Global DataBase(‘17d 7| =)
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® 31 U S3AF MUl A2 5070 E5 =AF 23164 7| F)
‘ No ’ ATA ’ Part No Part Description 2185 | ] ’ AT E
1 32 537-24 HEAT SINK 777 600 TIRE/BRAKE
2 49 3800702-1 AP.U ASSY 737 100 APU
3 32 537-4 KIT-BRAKE HEAT SINK 747 300 TIRE/BRAKE
4 32 537-3 KIT-BRAKE HEAT SINK 747 300 TIRE/BRAKE
5 32 537-122-4 HEAT SINK 330 300 TIRE/BRAKE
6 32 537-113 HEAT SINK ASSEMBLY 74F 200 TIRE/BRAKE
7 32 537-3 KIT-BRAKE HEAT SINK T4F 200 TIRE/BRAKE
8 32 537-4 KIT-BRAKE HEAT SINK 74F 200 TIRE/BRAKE
9 32 537-114 HEAT SINK ASSEMBLY T4F 200 TIRE/BRAKE
10 32 537-25 HEAT SINK 777 200 TIRE/BRAKE
11 32 APR06912 TIRE-A380 MAIN WHEEL 380 1,900 TIRE/BRAKE
12 31 4086850-922 DU-DISPLAY UNIT 737 100 2|F
13 32 APR07700 B777-300ER & B747-8F MAIN TIRE 777 2,500 TIRE/BRAKE
ADIRU -OBLS- AIR DATA INERTIAL REF
14 34 HG2060ADO01 UNIT 777 100 o F
15 32 APS06015 B737 MAIN TIRE 737 5,500 TIRE/BRAKE
16 32 161W1000-42 MAIN LANDING GEAR ASSY-RH 777 10 o
17 32 161W1000-41 MAIN LANDING GEAR ASSY-LH 777 10 ol
18 30 C145531-3 VALVE-ANTI ICING 330 100 2| F
19 34 HG2050AC07 ADIRU-AIR DATA INERTIAL REF UNIT 737 100 2| F
20 21 810209-11 MACHINE ASSY-AIR CYCLE 777 20 2| F
21 32 APS01482B TIRE 747 3,800 TIRE/BRAKE
22 32 APR06911 A330 MAIN TIRE 330 1,800 TIRE/BRAKE
23 73 1853M33P06 CONTROL UNIT-ELECTRONIC 737 100 o
24 32 537-154-2 HEAT SINK 330 100 TIRE/BRAKE
25 32 APRO07631 B777 MAIN TIRE 777 1,800 TIRE/BRAKE
26 32 APS01482-B B747-400 TIRE 747 3,000 TIRE/BRAKE
I 27 32 161A1100-40 COMPONENT ASSY-MLG 737 20 2| F
28 21 21191602 VALVE AY-CABIN AIR OUTFLOW 777 20 ol
29 78 74M200-079 DOOR ASSY-BLOCKER 330 100 ol
30 78 70M000-515 REVERSER POS -FAN#2 ENG LH 330 5 7| Ef
| 31 32 161A1100-39 COMPONENT ASSY-MLG 737 20 2| F
32 31 39061341 CRT,EQUIPPED 330 100 MI|/AH 7]
33 32 GA32034R1 HEAT PACK AB3 100 TIRE/BRAKE
| 34 32 163U1000-64 BODY LANDING GEAR ASSY-RH 747 10 ol
35 32 162W1000-15 NOSE LANDING GEAR ASSY 777 10 2| F
| 36 32 163U1000-63 BODY LANDING GEAR ASSY-LH 747 10 2| F
37 32 201490002 MAIN LANDING GEAR ASSY-RH 330 5 2| F
38 23 180717-101 DSU-D3, DIGITAL SERVER UNIT 777 100 2| F
39 73 50J482-001 FUEL INJECTOR & SUPPORT 747 2,500 el
| 40 32 161U1000-89 WING LANDING GEAR ASSY-LH 747 10 ol
41 32 APR07632 B744-ERF TIRE 747 1,200 TIRE/BRAKE
| 42 32 161U1000-90 WING LANDING GEAR ASSY-RH 747 10 2| F
43 21 810208-9 EXCHANGER AY-DUAL HEAT 777 100 27|
44 32 163U1000-93 BODY LANDING GEAR ASSY-LH T4F 5 2| F
45 32 162U1000-89 NOSE LANDING GEAR ASSY 747 10 2|
46 32 161U1000-120 WING LANDING GEAR ASSY-RH 74F 5 2| F
47 73 52A193 TRANSDUCER-N1 PRESS & TEMP 330 100 2| F
48 73 1317M47G01 NOZZLE-FUEL 737 500 2| F
49 32 APS06015 TIRE 737 2,700 TIRE/BRAKE
50 32 163U1000-94 BODY LANDING GEAR ASSY-RH T4F 5 2|F
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IAEE | 2AHA Lk | 3AtHL | 4XMdT | SAHHIT A
sflel el
s xlz 50 75 100 150 125 500
- FAA AlA
o T ESH| By 90 400 400 110 1,000
A=Y 20 40 772 110.7 143 390.9
M|t 71 2| 40 60 80 120 160 460
A 200 575 657.2 490.7 428 2,350.9
ol= 188t 202 |ol= 188t 20 (ol = 298 31Y
32l 13| 32l 13| 32l 13|
2ol E AT oI 3o 58l | ol= 3w 5@ | alR 3w 59 |0lR 16% 188l |olR 12e 142
29l 23] 29l 43| 32l 13| 32l 15| 29l 13|
ol 3¢t 59 | o|F 3% 5 | 0| 3¢ 5
291 23| 39l 23 3¢9l 43|
Mlo|L} SHAlH| =28) Miolut 22| Miojch 33 MiolLt 43 Mo|ut 63 Mlofut 83
FEAN 2 ASAMO) =4 F2AdAAGS AT ASAA 75 2 ARASTS A
& gtk F 10094CEFEA 1000z 24 AFAAE A72sHg 9 Heod o
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L Agtd 71e e

"de7] AFFEA sddERvEe A A AHlEor] =7HE JISAA T
A

T g23E 9& ZoE AddEn. oF, ofA7tA] FudlA Hl&E

bz A ARHAAE TS
& (part)d] A ¥)u]7F <YL (Component Maintenance Manual, CMM)
ARzt 71E CMME 24 - 238t A

Sis
d A AFEAE Hx HE&3F v 71
%

S

2574 AE(Lnading Gear System, ATA 32)& A 25432 FZE(landing
gear structure), ZFAA| YA S (landing gear hydraulic system), H&HE#o]Z=E

TEHH, = REES oA ED)H skel FEEE)eR FAdH

- BRACKET
~o, INSTALLATION

NOSE LANDING GEAR
RETRACT ACTUATOR ™.
(CMM 32-33-12)

£ =X

HARNESS
INSTALLATION
Customer End ltem
(P/N: 001A6103-K)

BRACKET

INSTALLATION

(CMN 32-21-22)

DRAG STRUT IRy
(BN:162A2100-xx) o !

JUNCTION BOX

Side Strut Assembly
THSTALLATION

i /(Pf"I 161A2100—xX)
7 PLmBTNG

INSTALLATION

HAANESS S
- STALLA
SHOCK STRUT — INSTA, FTII?AI A
(CMM 32-21-12)
N 162

SENS0R -
= WHEEL, TIRE, AME
TNETALLATION BRAKE INSTALLATION
| Lo 32-11-17)
BRACKET
INSTALLATION AP/N:277 ABDOD-XXKK)
& HOSE -

WIRING HARNESS i INSTALLATION - p ¥4

(CMM 32-21-16) ! WHEEL AND TIRE ) -

P/N: 28TA6203-xx) =T (o 32-21-17) e

VN2 TTAGD00-xxx
s
/
SHIMMY DARDER
d/)“"" (oo 37-30-22 B S
 COMPOKENT
INSTALLATION gsseMBLY
(o 32-11-12) /
Nose Landing Gear Instal lation Components (LEFT GEAR SHOWN)
u0728 SR0M40RTTTR. N Main Landing Gear Customer End tem
= = M o C(Xl=
% 58 ==7(0 #AME O3 59 mel7[of M E(EE)
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Main Landing Gear Component Installation

Main Landing Gear Side Strut Assembly

Main Gear Customer End ltem

Main Gear Wheel and Tire Installation

Nose Gear Installation Components

Nose Gear Component Installation

Nose Gear Whee /Tire Installation Components
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o CMM ¥4 S Hojd gy 7en
- OEM ZZ=FYFAH(CMM) 4 #E58 Fe 34 71/

S NEA NG L GBI AEAF
FUAE S AE NEAR A4 8 AGIT 59

- ZHAY AE Y tAZIEHVOR) A8 - @A BARAS A8 7
AFHEA N FEA AEHE AEEY 7€ HVOFE diAsts, U+
T AHEdRE 9%

- AEAd JlEAE 2 AERTE BT

- HVOF 2l&7 AulzAdany A 2 4dd= <<

Cooling

Water Spray Deposit

Compressed Air .

Fuel
— S \\ Spray Stream

Oxygen
Jpowders "
arrier Gas

Oxygen] -

FuelGas © 77 gl

Compressed Air
Substrate

9) HVOF(High Velocity Oxygen Fuel Spray System) : 7}~(Oxygen/Propane, Oxygen/Hydrogen) T A
A= (Kerosene) 5& AMESto] & AL T4, AEES vAsta 7Y Z®se 7E2 vvlkE, Ui

EECE T
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o AU ZZAAF(AMO) 28 ZFAFAH LHAE +9
- APRRJISAZ A AAE AlF B FEAIFEAH A8 B4

- AN o - 29 == AA AEAE +Y

« ZItA T NS o et FH| s AlY FoiA ALY E

t=}

- Z% A ¥ (operational test) &Hlo] 3 F= A - & 7
g a9 2 A=sda <

*

Tz g AlEE
?.

*

+ M2 MROYAHE Hu|- 27t HEE SIS 37| Iatelol MY/RY
ESY S2 SYUNo=2 Ikl ASFLE Holsts 2YAIHMY 2R

25 Al & (Swing Test) 1] Al@F7F 2 A5AHA

- N@R7EIE0 wel Ve © AdRTE 3

N
=

% AR ATEE

R AR Zle/iE e e 2.
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(2H1%) B87| HSFA TESWIE HE 1RHEE (974 E) AEE(PRE) | SREEN2AE) | AAEEIAE) | SRHES(027E

TASK K5 TASK 12 |3 (4|12 |3 |4|1(2]3]|4

HRETR TH . 2 FYTTEHELUSAMO) 7|24

SE=XUS

BI2(8737
S/a3202) 2T
7 g .22 22
e

HHEAHOEM) BH/SRME RETE 7127E

TETA TH 53 SRTT ¢ SIDYRA 75

BHEHAZT SR8 A U52  HE MEATFY
HIZ=E(8737
S/A3203) HET
X mH| - 22 U=
EoENY

CMM ZE Z[HYE Hojg D2 2|27k

DER H|EZ SE/ETTE| AZUE ZE7 |2

o

HEZQIZAMO) £0 S 2T THA=HE =2
T AZLY
(Dperational Test)
eS8

]

24
=

Al (Swing Test) &H| 7§y o 7=

Ho

B A (Swing Test) BSAIFAITE?

a
0
or
[
=

HO

ag 61 &371

S A% L84k 5%t oF 133d(HF-E=A=
[e)

HE 3 2018 2019 2020 2021 2022 el
A Qlod 713 63 63.0 226.8 226.8 226.8 302.4 1,045.8
ol el 48 48.0 691.2 691.2 576.0 384.0 2,390.4
ral AT 32 32.0 230.4 230.4 230.4 153.6 876.8
“ HATE=x 24 24.0 201.6 201.6 172.8 38.4 638.4
lds] A 167 1,350 1,350 1,206 878.4 4,951.4
A A A =2H| 0.0 3,000.0 | 2,000.0 0.0 0.0 5,000
AT g-ZH| 35.0 935.0 735.0 235.0 220.0 2,160
o 2y 31.3 45.0 45.0 511 59.3 231.7
A 33.4 270.0 270.0 241.2 175.7 990.3
2| oA 99.7 4,250 3,050 527.3 455 8,382
I EFRd 71 7Y Ly 0
ZHeH| 0
ATHl B 266.7 5,600 4,400 1,733.3 1,333.4 13,333.4
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4,500.0

40000

35000

3,000.0

h,
[ |

Moo
o

2,500.0 +

20000 -+

oo
i

|
A

1.5000 -+

100000 +

5000 T

@371

o WIF8(B7379/A320%) HEAX Y] - 78 &3 ZEA ME

E 53 Y& (B7378/A3205) SR HMH| - 2| EESHEX}L g lAH|
M5 TASKE elzH|
= = = - . _ H| D
IAMAE | 2AHA T | SAHHAE | 4AHHE | SARIHAE A
A olod Lol F
(5% 0| A} 63 75.6 75.6 75.6 100.8 390.6
Molod el =
(TR 2H 48 288 288 288 0 912
oAl Z(chal) 32 115.2 115.2 76.8 512 390.4
o L H =2l (AF) 24 115.2 115.2 576 0 312
Al 167 594 594 498 152 2,005
o HIF8(B7379/A320w) 54 Y| - g vxEFHEAA AT
¥ 54 U3S(B7375/A3208) EEEX HH| - 2| HHEZESYEX} Jig ol
g i i m%119@;ﬂam i b3
IAAHE | 2AHAE | 3AHHE | 4XIHE | SARIAE oA
Holod el F
(2 0] ah 0 75.6 75.6 75.6 100.8 327.6
Melod el =
(ZhRH- A =H 0 288 288 115.2 153.6 844.8
oAl F(chzl) 0 115.2 115.2 115.2 76.8 422 4
oA H = (AY) 0 172.8 172.8 115.2 0 460.8
A 0 651.6 651.6 421.2 331.2 2,055.6
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m

o T AlgAdn F4kst
¥ 55 B AlgAdd| IZ4AsE elAy|
= &
e ! ! k”_'j TASKE-?_I?_-ltll _ b7
1AEdE | 2AHAE | 3AMAE | ARAE | 5RIHE 2 A
2 olod Lol =
(22 o] A} 0 75.6 75.6 75.6 100.8 327.6
Meld el =
(TR R} =H 0 115.2 115.2 172.8 230.4 633.6
oA 2l Z(chal) 0 576 576 115.2 76.8 307.2
oA E = (AFY) 0 0 0 115.2 76.8 192
Al 0 248.4 248.4 478.8 484.8 1,460.4
7] ARA FATHAE Al BaF AR AT D AR T
3 2.
E 56 a7 AEEEHX FEI3YIIE Y AFEH|/AEH] A
AR ZEH| 2 A = H
T8 H| 2
1XMAE (2APAE |3RAE [4AHAE |5AHEAE | A A
Al__li_x.l o of B4 CMM 7I=
S° WS zHg iz
HE7|0f per iz 358 2000 2,000
MEel [Ee
o JLAtH =
._—_r; l—i—%/\lﬁ"éﬂ j;nlc. SWING TEST
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A 2| = bt u)
CMM 7= EZ
ST Eh| [P ANE AN
et E)IE%R ;lgtaglvifg 500 500 1,000
|=t= =
Al 0 3,000 2,000 0 0 5,000
t&7] ZEAAA] FElFATE Mdo Q3 MFEZQA AFEEH AL e
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g57| AFEA T3 MY AFESH WY
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pN3
=2 &0 29l 23| 20l 23| 201 23| 29l 23| 20l 23|
Engineer Engineer Engineer Engineer
ME7} 22| M7 12 X[ ™Me7h 12 X [ ™Mert 12l X | Mert 12l X
s o 3002kl x | 3002k x | 3008k x | 3008HE x
5712 570€ 5712 5712
g7 AERAA FEFA7E ME L84 F 13B3GLAH FZAT 5%, Tzt
no 5% 0% 7t ARGAE AFSEUE D 9ol ule} 23 ungo}ggq,
58 37| HEEX FTElSHI|E MY L0t
(Eh9l : kel
1XHd 22X 33X 4xHA 54 oA
7£
e | oz | ye | ey | g2 | az | ge | e | ye | ez | »8 | el
BA & 200| 66.7| 4200( 1,400( 3,300 1,100| 1,300| 433.3| 1,000| 3334 | 10,000| 3,333
=
ISR
2| 5 200 66.7| 4200 1,400 3300| 1,100| 1,300| 4333| 1,000f 3334| 10,000| 3,333
Ql=R| 7=
ARAIR
10) =LAETH|(SFR ofd|7d 68 IF 28X 7|F) : &3 3002H, 2H| 1 26 USD, Ad| 1 67 USD, == 18+ 258t
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44, GARIA)FT) 99 BRA $2T471E AL

L /AZod 7l 7He

37 Fl(wingle) visiAg A% 2L Asv§ S

Z]
271%el Hgo] gEE 7]A F-F(component) 2. =
AETAC] wek AF B e oA ARTFEIE A8 9.7%H st
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o
K od
>
2
Al
=
1z
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ik
o
>
N
N,
>4

a7 63 57| &l (winglet)

&) Wing Tip7+Z&E&-2 Raked tip, Tip fence, Spiroid 5 9% &&
f o8 FHE e, HT - FEUIY A TFESVF iR AdEAE &

7 Hold WingletH el o] F-x2=0] Tkt 7| Foll A-&Hth

® Wing Spiroid

@ Raked Wingtip @ Wingtip fence
a8 64 cheFst Wingtip + ==
NFggFrle] 1A Jgoes EF/E= B747-400 € MD11 71€9 A% 94588 5
717 2.5%~3.0% HE=R o, AEHH NEs T3 A= 5.0-80% =R ARES
o T7h=a A

1) ™ MA el AE2 2016HE 7[F22 299 9708t 22 Fib=od i—?— 54 Sot g 53 MEE(CAGRIOl 9.7%= 2022 A
o = 59 58902+ Zafoll e HMato|cHStratview Research, 2017). S4F &2l F2|nX T2& AMES| 5%=2 FHECH
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A320 Family B737 Blended A350XWB B737 SSW Citation X Elliptical
Sharklets Winglets Winglets Winglets Winglets

A330neo B787 Raked B737 Max AT A380 Wingtip A320 Wingtip Bombardier C
Sharklets Wingtips Winglets Fences Fences Series Winglets

(Source: Boeing, Airbus, APB, FACC, Bombardier, GKN Aerospace)

a2 65 s il FEE oAl

Aerospace Winglets Market Classification
By Aircraft T By P T By Winglet T By Munufaciing By Regi
y Aircraft Type y Program Type y Winglet Type Brocess Trge y Region

~»Narow-BodyAireraft . B77____ . plended Winglets . Prepreg (Hand. -+ North America
e — | W| e Layup) e
. Wide-Body Aircraft ‘ —4 B777 |~  Sharkets | Prepreg ‘ .| Europe
VI— 7 B787 i | riar __(Automated) ‘—
oy Lo Arerart| | EvEMa | L e || AsaPaciic
_4_\,3“ et ‘ - 5777: i ] ‘—ngigg _'J\ Others ‘ —
=% Raked Wingtip S T
. RegionalAircraft . A320Famiy R | — el
-+‘ — A330/A340 | |+ Wingtip Fences |
-+ General Aviation \ — | e
—> | 1 AT Winglets
- | Eliptical Winglets
: L. Others |

(Source: Stratview Research, Primary Interviews)

ag 66 MAESZ| winglet +&71&

A A AN AV o7 B 4 we) Br3TH ojoju 2 A320 Aldoln,
WG EALCONA Asate 2uAe wAdd RYHT go], duigel B Ha
B737 MAX<¢} A320 NEOZ w2 AMtiuA|7} o]Fojd Aol =uUdaA A320 ¢
B737 A€ ZF 168tl= tighard 100th(A320 NEO 50ti, B737 MAX 50t ‘151d Al<h),
ofAlol}alx- 59tH(A320 AlE 340, A321 NEO 25t 2019~25d =<1), olojFA4F 9tfj o]ty
AA MA AR A320 NEO 42000, B737 MAX 3,072th7} =&l o3 A1z 2 &
A} B0l dA=o k.
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Airbus A320 Family Airbus A320neo Family
Sharklet: Optional Equipment Sharklet: Standard Equipment

Boeing B737 Boeing B737 Max
Blended / SSW: Optional Equipment Advanced Technology Winglets: Standard Equipment

(Source: Airbus, Boeing. Composites World, APB, FACC AG, Korean Air)

12l 67 Best Seling &7 €& (winglet)

27 9d AL 169 71 49 R DA A 92.0%S desm o),
SEvete] digkgdE(As) HIAeDE AA 29 AFARE A AA wingletA 2] 27.5%
2 A3k Qo B737 MAX, A320 A, A320 NEO Ald, B747, B777, B787 &7
of YEls FEat o], FHl HFA Aok =2 AAYS FHsta gk

Introduction Growth Maturity Decline

Blended
Elliptical Wingtips Winglets Wingtip
Fences

Raked Wingtips

Split Scimitar Winglets

Advanced Technology Winglets

Different Stages of Industry Life cycle

(Source: Stratview Research, Primary Interviews)

Og 68 MAHE=E2] winglet Al &2 Industry Life Cycle

12) FACC AG 42.5%, Korean Air Aerospace Division 27.5%, GKN Aerospace 6.8 %, Ruag Aerostructures 15.2%
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nere)) Haﬂ 61194 A= FAo
A Festel 4EaUT

ojN
o
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e,
1z
0

=52 Tt A])

37l HEdAE ALV 748 HlES AT A AA Az 9 64%7F FEA
AHQA & Inspection)®} A=A 2L 2 2(JIG) ¥ AH|(tooling) Bl-&S A gt whata 7]
A B4 EFHAS FdARE AnE/1as FHvles N e A JGC "
ZHl(tooling) AA71E Bie HIA Fel7ledd oA BAY FHo I g4t
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The Cost Breakdown for CFRP Asrostructures

Raw
Materials

QA & Inspection 14%
32%

£\ Tooling and Jigs

32%
Assembly & .
9% 4

2% 71 #37 SEn Mx BYL TAES

- The Market for OOA Aerocomposites, 2013~2022

HT EFA FeVlee AP FA7ES tEoE B&ARE A F&7E Aol
o]Fojxa 9lon, E3] YA E A §831E 93 ATL(automated tape laying)3+
AFP(automated fiber placement)s¢] A-&3} 7|<o] 7= Utk E=ZF -2 A A
= 37 5EA s ug “viexEs” £ all 1 9} -’Fﬂ 2QAE =
o]7] 913 =¥& star ok OEM A, &34 MROYA, 534 A&7 |HEE2 7449
CACRC (Commercial Aircraft Composites Repair Committee)l] /H% ‘Repair Technique
Task Group’ = &3] MRO Repair 7|3 48] 2F3E F3 3L At}

5344 48 e A ddvlee %FFJ MY 7e, s AD B Je, s
JIG AA 7=, 88 &2 Ad 7=, ¥ w7t 71 N leE FEE 3
om, ofz uyetoAe olH T o@ﬂq Zledo] gRHA & Adeoltt. AA Yl
AZFG ] 27.5%E Hfste dddee FHsd 7l 348 AssE AT Al
M 52 A" UAA @3 Ao AR, 53 AAAEEE o AFYFE o
F HgR o A A Il EFA FEdd BE JAsesY mFgRE T A s
Uz 2&5d 5 o

a=v ‘16 =W AW S AHC] 2B E) o] Az %‘Oﬂ/ﬁ A gk 7]X4I(H§JXH) 3

oft
=
2
il
o

g8ttt =3 wid 5.7% FEH st oo FH A Yol MRO AAe aHE

sR7IHeRZE &7 HHA ol o AR FRE e Jor HAn &
AR AR oRA JA, AR S M AEH A DHA A SFEIE EoF A
Aokl te g maket A JiEE 7l %%”01 2 ZeE dHA U
olFolA ZIA HIA FElVle FHRE vt 258 FEUE FHLE = 1
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T FFAE AR LS A% A AT =3 FU AV A RRS BgA JE

Z Y 7tsAe] =& VeE dAuHg.

EE “UIdF7] BEFA 4¥9 1 S8 vl AR 3 opdE
d §RE 93 “Ig Alfé Ald Hrr 2 859 DB 757 9.

o o T
a2|7|=/ of Il b
T |_
HIlEe (FeMy) =X - s E x|
M7 = D42 25z
Falgel(=d)” mm 1000 2 100 of 4+
il S 750| & 75 ol 4t
o 3 =2
T S lesze % 90014+ % 014
21
—/ AL
2adE 9001 & Allste |90 ol
2fa| ol EF mm 3 ojgt 7 ol4
X s
7t B IBEE rpm 20,000° 30,000
CE v
AT B mm 3,600 3,600

* DOT/FAA/AR-00/46 “Repair of Composite Laminates”

* DOT/FAA/AR-03/74 “Bond Repair of Aircraft Composite
Sandwich Structures”

* ASTM/ISO/MIL-Handbook-17

1) ADL (Allowable Damage Limit) 7]&

2) ADL 71 ol =7]d tig 8 Hs

I FET TE TE

4) M4 &-F7)(Single Aisle Type) 54| 274 4X

437 9 BgA $271% AT BE DAL AT AR ATUEL 2 B
g Estel, o8 soz Yo By FUE AT AF 279 1B

& Felol oe APBI 2

FEFoRA T BB BYA A Azt 25 2 A% AAY S BesnA Sk

>
ﬁ
i
=
i
QL
K
P
et
oo
ol
£
of
=
i
rb
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a7 99 24 Faed71€ M) & 93 ARAFTYES F5EE 243
of & Al7)4 @ A(CTE; Critical Technology Elements)E AAslgom, oo that Axpd
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1$4 4 =(TRL; Technology Readiness Level) B4 Z2®ZE thS&3} o] =%3%th

12y |
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1 TEA ’ “—
SEA ) - upn
. 5EA ) - ARE oI5
—.  lagn | - unm  ©HES
- yuy | UBUBA
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K

U. TRL =3 : T36ESEAD

g7l 99 B3dA #AE g JlE FES ARGA “ERA 27MZ FEivie AT
(CTE D7, “&A% 2713 7+33x /AHCTE 2)7, “Fh & g A7 @ 54
Element DB 7%(CTE 3)” E5F T2(d3 ©@ADA AFste 7|& /ME T8 AI-AA
TINZF dADE FR2E doh B AFAYS FalA /idstes 7€ "SEus R&D
FAE ZledsE BY T "FRIIE F370l ddd

E 60 7 (CTE) ¥ 7|2M==(TRL) 2%
3Z7] g3l ZaA ]
(=27 | 1 BEH EH
ol 7 247 o p i) Py =71
e fAE 2% TR
Py
TRL | 1AAE | 2AME | 3RHAE [ 4RUE | SRME
CTE No. 7=y
_ _ T1 T2 T2 T3 T3 T3
25 AFt= 2|7 gt
CTE 1 b 2ob= 2202 W oo | gean | aea | e | o=t | et
_ _ T1 T2 T2 T3 T4 T3
RE AztE JpREA Ny
CTE 2 |Xt& 27t8 718 3A 7 QEHA) | (BEFA) | (4HA) | (BEHA) | (6RHA) | (BEHA)
CTE 3 Sof T g Alggop 2 T1 T2 T2 T3 T4 T3
42| Element DB 72 @A) | (BEFA) | (@sHA) | (BEHA) | (6EHA) | (BEHA)
CTE sta7| el =&A T T2 T2 T3 T4 T3
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O 5&A 271= Fe7le A
D B34 e € 314 7|2 Vs N
O Laminate, Sandwich Panelo] t3t =712 S=g] 7]& X1

B Laminate 2 Sandwich 3| gdel] BEAH 3t == HFo] @A P 4F
SEE wASHA &1 AEAE dET FElEA AFEstE T ndWd-F(FAA) =

A Bf “TEE el AAGRM” BL
- FAY AR w2 AR NS4S T 52 FHA SRM Fu

- &Y HEvteE =W 55 53 5FA 78 38 A" 75
O A% 22 sHCuring) H& = /& . dsHcuring) cycle 23} A+
- Bagging =71 2 ¥
_]

- A3 curing) HZ = FH 0 &%, ¢H, cycle time

HZF F2E9 A3 Curing) A=A AL . A3HCuring) ¥

O
N

A3t . Hot Bonder(Heat Lamp, Hot Air Gun, oven)-Heat Blanket

A3}t : Vacuum Bagging Autoclave
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Sogin glass py o siruchtal (e
b

-— Vacuum Line
~— \acuum Valve . Bagging Film
Ereather

_ = Barrier

Spglant f s=esssssssssmssmsmssnssmsesan Bleader
— =— Relsase

I < —— Pt
-— Tool (Mold),

Cosmetic Repair

Batarminmtion

Cauge

Vacuum
Receiver

Autoclave cart

Flush Structure Repair

Autoclave Curing

a7 73 Autoclave &3t (Curing) =22 of
- Nash Pumps for Processing Composites in Autoclaves

Q) &E3A A w2 2 sy Js A

7
St 2] B £xES F2 2w Laminate?} Sandwich sj@ & o] Fojx lom,

Hlols| WY
Aol Al qxa a4 #—91/ HAR Sl s A

544 39 \ =
1) (s

&4 NS % Ane

179 wE

-5

Repair size 2% &9 AA
_4 L g5 2) 224
e = e —— o] s
Hr"—r——n \_// T ad
e NI
Bagging / Cure Laminate Patch 4%

Scarf Repair $F&

% 74 Laminate ElEX &%
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@) EA 2 A" A 2 72 ARt 7 TS0 BE - 23 59)

O BH/=A Laminate, Sandwich i@ ¢] Egta A A=+

AN AR NN 2Y B Aofsta, AEel FEE FAHsY Aw Thy BZAl
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Fe 71ee ARHY, FFRAUEFENS
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3 EEo] 2AFHER WA Azt 34 2 FY HHE AT 22
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Patch

Og 83 wAl e 2
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AW AR 3R AR 8 AP NEYAE BT AW AL
- B ABE B4 2 dolglels PHE A% AW B 9% AY F
-7 AEE HEE B4
- AY WS 2 W Y uEYs Ho
61 AlE M o EEA(0)
. . ) Overlap | Patch
Repair Prepreg patch |Defect size|Thickness-to-scar
Test method . length length
method type (mm) f length ratio
(mm) (mm)
1/10 5 64
Cured prepreg 6 1/20 7 116
Patch | Tensile test| patch with 1/30 5 160
film adhesive 12 1/20 5 118
1/30 5 166
- AR 3 AR 9 Y ESAE Bdw A" A%
2 FEL 98 AW 99 A% AP 53

- B34 588 24 9 oo

O FEME 53 F

FEMZ 3}

Predicted Fiber Failure Load (MPa)

As

EERN

FEM Result

——Applied Load |
——Ply by Ply, No overply
- = Offset, No overply

500

400

600 700

Applied Load (MPa)

% 85 wetead

Predicted Fiber Failure Load (MPa)

800

12 -

400

Test Result

» ——Applied Load

Ply by ply

== Offset, with Overply

with Overply

500 600

700 800

Applied Load (MPa)




(100 &34 47 Element DB ++=

g. UPT-ND_1

= UPT-ND_2 49.08 744
- 30

3 UPT-ND_3 50482 764
32

UPT-ND._4 5224 802

10 | UPT-ND_S 5386 a3s

o Average 5123 7.79

9 L 3 3 A 5 # ? A 9 STOEV 1.86 0.39

Displacement (mm) J o 0.04 0.05

a2 86 Al Z2a gal

O Laminate, Sandwich panel E&x] #jx] 2] Al g FR2APES AHH o=
Fstal, 2 B9 743 ¥ DBE FHAS e, I3 Adr|FoE &8

12

08 - 4
0.6
0.4 -
0.2
o | . ; ; ; "

Non-Defect Test Sample Test Sample Test Sample Test Sampie Test Sampie
1 2 3 4 5

QMY =HE
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et 79
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7 AR ATEE D AR /LN e e 2
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20210l 72.191 4, 2022'd9ll= 39.799 2] Hl-&o] FAHHT

@) HAE FAFH w2 Arrle # AS7e MEvle 4 T

=7} R&D ARIVIE 735 uestal I 548 aefsle] Akl 5 15 sle] 8-
AREAE 100%, AHl71E A2 ¢ Agieh Rkke 525524719 719 = 5050714
713 HIERE 4SS Av AR 2889 A8L7%), RITHFEAF 64.32194(18.3%) 0.2 FHHCE

I 87 MELM Y FXtedefof wE JHE HE FH B
(Ebgl : wiokel)
- 14 2 3atd 47t 5AHd EEl

= 5 [ ozt | g% | ozt | g% | ozt | g% [ ez | g% [ ol | 8% | ozt
s 1,700 | 313.3 | 9,200 |2,421.6| 8,400 |2,0159] 6,000 | 775.0 | 3,500 | 474.3 | 28,800 | 6,433
1M 2 800 2,100 2,500 2,500 2,100 10,000
BT
2| AlooH
S 9B | 800 2,100 2,500 2,500 2,100 10,000
oIHP 7%
2 AROS
2MI 2 200 66.7 | 4,200 | 1,400 | 3,300 | 1,100 | 1,300 | 4333 | 1,000 | 3334 | 10,000 | 3,333

si| 2=l

T2 | 200 66.7 | 4,200 | 1,400 | 3,300 | 1,100 | 1,300 | 4333 | 1,000 | 3334 | 10,000 | 3,333
74

3MF 700 | 246.6 | 2900 | 1,021.6| 2600 | 9159 | 2200 | 775 400 1409 | 8,800 | 3,100

a2y 700 | 246.6 | 2900 | 1,021.6| 2,600 | 9159 | 2200 | 775 400 1409 | 8800 | 3,100
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B &34 CD sA4v &% oiv] NB(Narrow Body)w 2
WB(Wide Body)%L RS ?‘éﬂl—?ﬂ 6 d 135 7IEo=m wrgsty AEEH, A AL
AARE 9 ol o& T ofAloh} Ald WBE & 98 A& F§371(B767 #H
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g me o 22 | ety =2
bl
= xf
T8 mezr | 2017 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
OfA| oL}
56 o1 | 23 | 23 | 24 | 24 | 25 | 25 | 26 | 26
c/D M| AL NBE
sat LCC
) ) 68 48 | 84 | 86 | 88 | 9 | 91 | 93 | 95 | o7
(3 =l 2 XA NBE
Z) ofAlofLt
26 4 5 5 5 5 6 6 6 6
Ad WBS
Hat 124 73 | 112 | 114 | 117 | 119 | 122 | 124 | 127 | 129
ofrforLt 56 4 4 4 4 4 4
R CE; e
Hu|22
: LCC
Cch = ) 68 8 14 | 14 | 15| 15| 15 | 16 | 16 | 16
A NB2
2to| g
1=) OFAl ofLt 26 1 1 1 1 1 1 1 1 1
Ad w2
ESSIEE ST 124 13 119 | 19 | 20 | 20| 20 | 21 | 21 | 21
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N
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19
gi
1%

b &7 FEAFAA FE7]le 1Y
FE7) AFAA A A obAloht FFelME AR B

stal e, U LCC @& At A A7 s 25 o|E3)

filo

CEEIOE CES

o], Aulrie A

&11

7] FEAA o thak @yl NBNarrow Body)E9 749 349k &), WB(Wide
Body)el A4 125% geisl Aulvlgol £ase dom $As0, 1 Ngez A

JH o] AHEFS wrEst] ARE FUHANESAES AEstR o 83 F 9659 A 9

T 2 g37| HEE 7l MY Azt wE ofE F=H

(Eb9l : Wt

1z
i

)

Y flzgqz 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | =
ofAlofLt
882 900 918 936 955 974 994 1,014 | 7573
ALY NBE
|
LCC M=
PN - 5698 | 5926 | 6,163 | 6,409 | 6666 | 6,932 | 7210 | 7,498 | AR
oSy NBS
OfA| Of L}
A WBS 4242 | 4327 | 4414 | 4502 | 4592 | 4,684 | 4778 | 4,873 | B4R
T of &l 10,823 | 11,153 | 11495 | 11,848 | 12213 | 12500 | 12,981 | 13385 | 96488
T3, &3] FEAA AHle A ulE gid] YUk AQF = H]Eo] 88%(A7M]

65%, A=H 2% Aol FAWA) wek BAHE HE fu) Byl S wAT F
4e wgstel +UtABI o R A 4T A 87 11691 9e] Hojo] FHHT

o

E 93 237 A5 F27E MY FAUME FANS U Hol =3

Folmel £ 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | &
OO 1 ioe | os | 110 | 12 | 115 | 17 | tie | 122 | oo
e NB
M|
LCC M=
H ot - e84 | 711 | 740 | 769 | 800 | 82 | 85 | 900 | 63
o NB2
oAl ofit
500 | 519 | 530 | 540 | 551 | 562 | 573 | 585 | 43®
e weaE
ol olEel | 1209 | 1,338 | 1379 | 1422 | 1466 | 1,511 | 1,558 | 1606 | 1158
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Rog F1En, o] 7|Zog Yl AuEFS
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NFESHA o, 897t F 97.59 99 mEdo] FAHHTH

|

of

o
® 94 g8l Fe|7|s st e olE FH
(b2l : wipre)
FH &7 2029 2030 2031 2032 2033 2034 2035 2036 Z M
ofAl ot}
271 276 282 287 293 299 305 311 2,324
AL NBE
|
LCC XA
CH At NBZ 833 850 867 884 902 920 938 957 7,151
oll = ol =
b= oAl ofL}
32 33 33 34 35 35 36 37 275
HE wBZ
AT H ofEH 1,136 1,159 1,182 1,205 1,230 1,254 1,279 1,305 9,750

S
)
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0_1_4
ol
£
(o
N

=3 Y Y] A WiE el Qb 289 = WS 70%
< REgstal, ol& AgHl FAUA wiE dinl TPl gS iy
% A= A, 81dzE 293999 Wejo] FAHT

* 05 Bl 27| A EDe

TolHal F3 2029 2030 2031 2032 2033 2034 2035 2036 =
OfA| ofLt
81 83 84 86 88 90 91 93 696
HE NB=E
|
LCC ™A
CH A NBZ 250 255 260 265 271 276 282 287 2,146
A0l =
B oFA oLt 10 10 10 10 10 11 11 11 83
AL wBE
oAy folmol 341 348 354 361 369 377 334 391 2,925

(th A EFel B FquAEs JYA) %
7] AulZls A A mE FAdA AH wEol
14591 49 #Holo] FAH =T}

15) 827 S Wing Let 48527 MY 2 7|8 & J|=FT=AL
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= 0
45,775
12,931
32,84
14,075
3,975
10,10

2036
6,435
1,818
4,617
1,884
532
1,352

2035
6,216
1,756
4,460
1,847
522
1,325

2034
6,005
1,696
4,309
1,810
511
1,299

2033
5,802
1,639
4,163
1,775
501
1,274

2032
5,606
1,584
4,022
1,740
492
1,248

2031
5417
1,530
3,887
1,706
482
1,224

2030
5,235
1,479
3,756
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1,224
5111

3,887

3,756
1,201
4,957

3,630
1,177
4,807
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371 B¥Zle il w




2 Heols TFEAT A3 8%t 57459 H 9] Helo] FAHTL
#1100 AgH = B
(EF9l : wphel)
sl lElesrd, 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | &
7;!
A | SchsEel | 1640 | 1,686 | 1,733 | 1783 | 1,835 | 1888 | 1942 | 1,997 | 14504
b
g!
z | colzEo 4807 | 497 | 5111 | 5270 | 5437 | 5608 | 5785 | 5969 | 4294
EI-
Sk 6447 | 6643 | 684 | 7088 | 7272 | 74% | 7727 | 7966 | 57448
nh bR 34
(1) #7k7HA el
371 Al Ao wE AWAY wjEFA R thHl FU17kR] el FHEA
A3 8z 26,599, HYA = 173992 FHHAT
B = FU ) &5 AT (WA T E) X R/ D7) o1& < R/ DAY 3 58
IR E X AP 7 oA &
E 101 HEY Sopobx wel B A E3
(b9l - wgtel)
oo | B G R&D R&D Atist 27} Abed 217k | ®I4HA
T | 7 Ey 7l g HZE Iz & 704 g ol Heol 37}
2029 | 11,959 35.4% 42.6% 57.9% 28.6% 299 195
2030 | 12312 35.4% 42.6% 57.9% 28.6% 307 200
2031 12,677 35.4% 42.6% 57.9% 28.6% 317 206
2032 | 13,053 35.4% 42.6% 57.9% 28.6% 326 212
2033 | 13443 35.4% 42.6% 57.9% 28.6% 336 219
2034 | 13844 35.4% 42.6% 57.9% 28.6% 346 225
2035 | 14,260 35.4% 42.6% 57.9% 28.6% 356 232
2036 | 14,690 35.4% 42.6% 57.9% 28.6% 367 239
s | 106,238 35.4% 42.6% 57.9% 28.6% 2,653 1728
2 AFgAAd BAS 5 AAH a3 +4
AFAHEA S oA AHE Aol AT ERE o] &5t EAHAYEH & 4 Alol
o fgadfsE AVYEes WHOEA #HAZ(W. LeontieDel oJ3] W& AoE &
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)
N
7}
1°
ok

i

Heol St 2029 2030 2031 2032 2033 2034 2035 2036 M
ESRS| TRACHA 1,640 1,686 1,733 1,783 1,835 1,888 1,942 1,997 14,504
e olzHo 4,807 4,957 5111 5270 5437 5,608 5785 5969 42944
EESEEEE 6,447 6,643 6,844 7,053 7272 74% 7,727 7,966 57,448
FIEbxE 299 307 317 326 336 346 356 367 2,654
Mobges ot 75,189
nE=Ed - 208Y
HErdau 261
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4 AAH BFY B4 A
7t AAA B B4 e

(1) BAH g4 249l o) 9 27

AHELZA FAb A =7AMA S BAZ 7HAE Hrlshe B2E ARAde g
=& St

Gt ARA AAE 4 AAHS Tl FA iRl AArE AR oer Z AYS wet
st HE AFY B}l REF ST

2010 719 A H Rletg A 2=A E8AF 340 oA, duletdd A AR
o] AAA BA AAxAAAH o7 H]-LHEA(Cost and Analysis)o] AF8-FTh

ItH o2 AEEHE vl EAEHA = EHAZFXHNPY), HFE4EHIRR), BC
H]-&H(B/C ratio method) 5°] AT

O

2 AAA 8gagd &4 48
H g0 &40 F5t1 dHEtdA 24 28RS mEve ¥l BC ratios
W o g Hesin NPVE ®Walsle] A A, 73 A) 20161 SRl b AL

& Ch
AR S F838t EAE2 55%E A&, ZIEdEe w40 FdHe dA AR

_lﬂ

E 103 887 253 ¥ g3 S f27s Y HE 2 Hel Zo}
(ghel : atgl)
oz bl 8 Sl H el oIz el Hol St
2018 2,0134
2019 11,621.5
2020 10,415.8
2021 7,208.5
2022 3,974.2
2023
2024
2025 ~ 2028 = 2 7| 2t
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2029 1,640 4,807 6,447
2030 1,686 4,957 6,643
2031 1,733 5111 6,844
2032 1,783 5,270 7,053
2033 1,835 5,437 7,272
2034 1,888 5,608 7,496
2035 1,942 5,785 7,727
2036 1,997 5,969 7,966
EA 35,233.4 14,504 42,944 57,448

F&7] AFRA-LY FYsA7s 2 FAJDSAA AL HAol il AL 5.5% =
HhgRt HEdrE 4 2 3173949, "ejdrt 242 2186dderE =EFHILS
), o]& EtiE NPV= -38.89¢, B/C Ratio 5748 A3 0

E 104 g7 H5FA F U YN FE7[s WL BIC 24 Z 2t
H| S 3 7HH 2H) Holp TH(H akY) NPV(2 2t3) B/C Ratio
31,734 27,856 -3,878 0.88
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