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Compaosite Flaw Detection Experiments
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O 79 ZUket vEo] dxe AfFATE] oF 53%°]ar, 2015 7] US $ 279
Billion(~30%) TR 2 &% 2025Wd0lE Hal7l&Ee] H34 <zl PW 1000 G,
LEAP-1B, LEAP-1A, GEnx 7} 30% <3N S A Ao dFaim, o] AH 4
A A2 oF US $ 46.8 Billion(~50%)% <44,

d
of

Forecast Year and Forecast CAGR
Alframe =Engine -« Component - Line

2015-2025 Glpbal MR Market Forecas! by MRO Segment 2015-2025 Enolne MRO Marke! Forecas! by Engine DEM
CAGR
20
$1 QEM . ik . 2020 | 025 | ams.ans
g $100 yien GE Aviation §82  $102 S5 15%
$83.2 15% 5178 i i
s 580 CFMinft %53 §T8  SMD0 10.3%
2 $67.1 4.0% $15.0 47% s19.2 . . 4 !
- Rolls-Royee $2 W3 89 56%
E 0 | $123 4.1% 51537 P | 1 i |
£ . IAE #8574 %1 25%
1] 1 i i 1
i Praif & Whitney $31 54 550 14%
"] - . :
§ w0 L 1.0% GE-P&WAlance = $02  $10  $12 20.9%
5145 §$159 $16.7 ! | !
50 Horeywel $01 | S00 | S00 -26.9%
2018 20152020 2020 2020-2025 2025 i H |
GR
A Fezsiin Grand Total $279  SIT1 $468 5.3%

& 29. 2015 ~ 2025 &-&7| Engine MRO Market
- Global Engine Fleet and Market Forecast 2015 ~ 2025
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- Global Engine Fleet and Market Forecast 2015 ~ 2025.
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- Composites in Commercial Aircraft Engines, 2014 ~ 2023
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O @&719 9% &&2 BPR(Bypass Ratio)Z A4+t BPRY &2 o] 2 Ao
AW FE a8l won, e AV AXY KAV FIkste] o] HE s o
2 AFsts A 534 W AL AFAGA 6 FFA FFe] 7Hg wol HEH
A

O &&7]9 dA Turbofan BPRS AR H oz 5loA 10:12 S71EW F2 g8 %
gy7o]l A&, ote) g} o] Fan A7} FAl F7tE 93 ALsES 95

[e]

HEAHe 53 Aol 40% T4 7S Ao oS54,

Ben

a2 32, &&57| Turbofan QX BPRIf Engine Dry WeightOf CH3t

Composite M& - Composites in Commercial Aircraft Engines, 2014 ~

2023

3. &%7] Engine A +4 &% ¥
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a8 33 @37 AT HE Sun £E o
- Composites in Commercial Aircraft Engines, 2014 ~ 2023
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O B3AZ Aed A FFo 4y HEAd= 19 349 5. 53] YA (Nacelle)
& FAE Dinlet cowl, @Fan cowl, @Thrust Reverser®Z TA%o] ¢li, o]F

Inlet cowl®} Thrust Reversers= 234 F+x=2 Ho]glo] 42 %L Au|dygrt E4=

Z-(Specialist Activity) 2 =57 4.

gyrle] Bata) REAYE V]SS 1960-1970d ) A vkl (Boat Building Industry) €]
wet lay-up 7]=°] Agd $ 1980t wHEAA 9 Q&AM o] 7153 hand lay-up

71Eo] EdE A=

1990 o] % A}&3F Al2~®l (Automated Tape Laying, Automated Fiber Placement)
7ol 43t Hol dAl= AEst Azl o3k FFr] EA Az AdFol
50% ol Ab&EH, of&e dA FF7] HFA FEO 1% WY 7IFE VT 73

7198 SEZHolH Aol FHE o= o
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- The Outlook for Thermoplastics in Aerospace Composites, 2014 ~ 2023
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e — Db
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[- <15 = Wacuum-assisted BTM
= <18 = Compress o Moldieg

<14 = Lubomated Fber Placemen|
<% — Themeplastic Farming

a2 36, 37| X =2uM M2 HX 3FH

- Composites in Commercial Aircraft Engines, 2014 ~ 2023
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- The Market for OOA Aerocomposites,
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O 20154 7]<& 19,000 tHEF&&7]17F 2034 38500t = 28] o] 458 $ UDT) S 7hsta,

©)

ofe] wWE <lxle] ok 20159 50478th (27.9 $ USB )ollA 20259 70,563tH(46.0 $
USB)&2 ZF7Fato] ofdl] thet =93} gu] R 2|27t S7skal 3+

o = ;_l(lx =

e Sl e Q27 %
(&4, spare ¥3)

)] 5+ 5} 500 ea CF6 2 CFM 56 :

O]'}\] O]»]/]- : § 340 ea 739%

LCC (Low Cost Carrier) &-& 154 ea
Za7 16 ea PW, GE90, TRENT
A 1,000 ea 900 : 27%

FRAAR A ZAFl vl= MRAS(Middle River Aircraft Systemsiit)e] <=2 #i 7|5
2 3 9FAEA e F F71E FA4sH SuUls Ed 5949 T2 et dash,
o= Il Al AE&T A Azt =l AFAAA Y d= oF 169ea(1,000ea/5.9
W=169ea/ W)/ =Z U] 52 F 17%.(169ea/1,000eax100=17%) o] ¥

- MRASjit= 72 #i 7eo2 FAe &g7]e 44 18000 ~ 25000 flight hour,
A Fg71e] A5 6000 ~ 13000 flight cycle 715 5284 el & A3

- U 3 At 9 &)Y A4S uid Agd oF 2200 flight cycle, &7
FE71e] A At °F 3190 flight hours YER] °o]& AR 9F A9

Bt A7 F71 5949 o F¥.(25,000/3,190=7.8\, 13,000/2,200=594, + @ 5 H
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Fuz AFAAA #d FH FEAd NAEELZE FAA AD 2005-22-12¢ "FAA
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H 9. FAA AD 2012-05-02

e A A

1. MODIFY THE THRUST REVERSER INNER WALLS.

2. INSPECT FOR DAMAGE OF THE INNER WALL INSULATION
BLANKETS.

3. MEASURE THE ELECTRICAL CONDUCTIVITY ON THE
ALUMINUM UPPER COMPRESSION PADS.

4. INSPECT FOR DISCREPANCIES OF THE INNER WALL.

7l =Wl 3389 (29 ¥ x169ea), oFAlol A7 36669, AAAEE 17,1119 0% o5,

2015 Engine Fleal Forecasi by Englne | !i‘?l ‘“‘“Tfﬂ ”E‘HE

Model[50,478 units]
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20.000

TIR BRUsfans2us/sense
E

10000 | I
v nmcc
ST/R 2 Fl) | i 10,830 50,478
=T/R -ai‘_l#ﬂrl:lm 165 [ L33 . B.555
C s i [ = | 3,66 | 17,111

a8 39 IFTFA| 2| ol AlFEAR
- Global Engine Fleet and Market Forecast 2015 ~ 2025 ZLYSIE A} AfZ
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B 12 ofQ GETIA FAMLUH L 25 - FUY FIA HF
FE AT A A A A <2 Engine Type T2 ¥ /Capa.
) CFMb56-3, CFMb56-7B,
Triumph
] V2500, PW2000, )
Airborne Akansas[US] Over 225 units/yr.
RN211-535, CF6-80C2,
Structure
PW4000
Alabama,
) California, ) )
Goodrich All Airbus and Boeing, .
Scotland, France, Largest Provider
Aerostructure ] ) B787, A350
Singapore, Dubai,
China, Brazil
CFM56-3, CFM56-7B,
Spirit PW2000, PW4000-94, ]
Kansas, Scotland Over 100 units/yr.
Aerosystems CF6-80C2, PW4000-112,

GE90

CFM56-5A/-5B,

SR Technics Switzerland 50 Units/yr.
CFMb56-7B, PW4000-94
CFMb56-3, CFMb56-7B,
CFMb56-5A/-5B/-5C,
Lufthansa .
) Germany V2500-A1/-A5, 150 Units/yr.
Technik
CF6-80C2, Trent 500,
Trent 700
Air France KLM
Engineering & | France, CFM56 Family, CF6 )
. ) _ 150 Units/yr.
Maintenance Netherlands Family, GE 90 Family
Group
) ) Trent 500, Trent 700, .
Aircelle Dubai(UAE) 75 Units/yr.

Trent 800, CF 34 Family
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B 13 ofQ ETTA WY SN ATYAS BREY - ALY SHO/A

A A Q7H/AF B&
ISO 9001;2008 & AS 9100C, EASA PART 145(CN:EASA
Nordam 145.4699,FAA FAR 145(CN:EZ22812K), IS09100C

*CF6,-6, CF6-50, CF6-80A, CFM56-7

Triumph Aviation

Services—Asia

FAA 145(CN:EM7R096]) FAA(USA), EASA(EU),
DCA(Thailand), CAAC(China), CAAS(Singapore),
CAAB(Bangladesh), DGAC(Indonesia), CAAV(Vietnam),
DCA(Malaysia), DCA (Philippines) ISO/AS9110, 100 approved
DERs

*CFMb56-3/-5B/-5C/-7, CF6-80C2/-50, CF34-3B,
V2500-A1/-A5/-D5, PW4000 Series

Lufthansa
Technik

ARC(Airframe Related Components) - The trademark in
composite repairs

*CFMb56-3, -7, CFM56-5A,-5B,-5C, CFM34-3,-8C,-10E,
V2500-A1,-A5, CF6-PW4000, JT9D-7R4, Trent 700, Trent 900

SR Technics

EASA PART 145-CH.145.200, EASA PART 147-CH.147.0009,
EASA PART 21 APPROVED ENGINEERING, 14 VFR
145-SWRY3221, ISO 9001;2008

*PW4000-94/-100, CFM56-5A/-5B, CFM56-5C/CFM56-7
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Aol w33l w2 & ZAstoR P AA FEV]eES FAH FE1 59
H dx FEgAd FEE FdstH, FEF7l= Wide-body Hwt 78d F71,

Narrow-body #it 6-7d F7] A FeAbd A71F Hvt 374d 712 2 g8

O ¢ IFHHFA2] S A=A = FAA/EASA Part 145 Repair Station <17}, 715
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DELAMINATION / CYCLES " IMPACT REPAIR COST " OPERATING RISK

Disiarmaticn. Truatewe? Procets (Costh) v Opcles
UNSCHEDULED REMOVALS

E . r ¥
= &
] i i ]
F as # £
. - M
- a.a._..-" - - #

-

7 e ] i Long Range ot MRAS PSE recommends that the following Fan Reverser
Segie Sarge Arah Lrrgh Overhoul Sample Schedule be followed to help an wirhine
Fst 10,000 hours iilops | establish itz Fan Reverser overhaul interval, If an aidine's
& Fa e
’]fﬂf Fnt _‘;Em 'J::_;"fm mircraft utilization is a mix of both long and short range, the
L oo S N 20 Cyoes . .

Foulh Thrd % 100 haurs 0000 voes girline should establish separate Overhaul Sampie Programs for
Fourh E 17508 cpoes its long range mircraft and for its short range alrcralt

0F 4L QRN ZEUY AL 2FFIY 2y

- Engine Nacelles-AIRFRANCE INDUSTRIES KLM



O BE7] AFAHA et e8FI} ALAre] At wAN LT W F7)E ]
PN

iin

Fom shed AR d ot 357 S7FE S S CMM3t SRMe| @AIE e
|7} 2718k e Sl A) 7] 7 Eolxm| 4l Asle]

A eEFdoln S % FewAel F7] dHom felulgol Frhsh: A%E

O AFAAA ] SN EL SN F7] 2en FNEd we wgo] US $
200,000 (~29))ellA US $ 1,000,000(~1091) 0.2 d3F gaAke] Fol] e FEH &
o Zrhele FAolm, FelAATL B4 Ropz AW AEFAUAAAN W FelE &

ke 729

9
B
Ak
2
N
N
)
)
o
it

B 14 A% BY ¥ ARNEK | G - FUY FEN HF

Engine Body Type | Popularity Interval Cost[US %]
V2500, FC 12,000~20,000
Narrow body Good 200,000
CFMb56-5B/-7B FH 18,000~ 30,000
Smaller Wide FC 6,000~8,000
CF6-80C2 Popular 180,000~ 300,000
body FH 35,000~60,000
Smaller Wide FC 6,000~8,000
PW4000-94 Unpopular 300,000~ 400,000
body FH 35,000~60,000
PW4000-100 Wide body Unpopular - 450,000 ~ 600,000
Trent 700 Wide body Unpopular Shorter Interval | 500,000~ 1,000,000
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O F8l&dE2 Hydraulic and Pneumatic lines 23k cowls skin F2]/1%F composite

materials 5~2]/13} Cascade 8]/ 5O & o] FoH,

O We FFAES ¥/ 4FAHY An #ey L £82 FRsn Qov], oo o
# FA W oHE2 Foly] 8 AFAAANS AHHoR WES FY 5 F ode

B 15 AUE Do & AFXIMX| Q| Spare H|E - FLf SSAF HEF

[ = =
. CFMb6 CFMb56 CFMb6 PW4000 Trent
Engine Type V2500
-5B -5C -3 -94 700
Spare Unit
Price 1.572.0 1.8725 0.1570.2 3.0735 1.2716 3.874.0
[US Mil. $]

2. 9453 ZA FHEA 2 AF/A7F AR

O 8-&7] Enginedl 9F2#x9 4= FAA/EASA Part 145 Repair Station <17}<}

AMO RI7F22 S ztFojof &tm, I7td =23 AdS wgez Ferle T 4F

CMM3} SRM 3HAIE Hioju+= F28l%= DER <l o&f &1 7153

=

7, 72 gAY FAE 25 5 v e Q4L Awew B8] A o

- 47 -



H 16 4FTYK 42| A7yAS SRuE

- SJAHE ZI0/A]

AA

A7H/AFH

Nordam

ISO 9001;2008 & AS 9100C, EASA PART 145(CN:EASA
145.4699),FAA FAR 145(CN:EZ22812K), ISO9100C
*CF6,-6, CF6-50, CF6-80A, CFM56-7

Triumph Aviation

Services—Asia

FAA 145(CN:EM7R096]), FAA(USA), EASA(EU),
DCA(Thailand), CAAC(China), CAAS(Singapore),
CAAB(Bangladesh), DGAC(Indonesia), CAAV (Vietnam),
DCA(Malaysia), DCA (Philippines)

ISO/AS9110,100 approved DERs

*CFMb6-3/-5B/-5C/-7, CF6-80C2/-50, CF34-3B,
V2500-A1/-A5/-D5, PW4000 Series

Lufthansa Technik

ARC(Airframe Related Components) - The trademark in
composite repairs

*CFM56-3,-7, CFM56-5A,-5B,-5C, CF34-8C,-10E,
V2500-A1,-A5, CF6-80C2,-E1, GE90-9x,-1xx, GEnx-2B,
PW150A (blades)

PW4000,JTO9D-7R4, Trent 500, Trent 700, Trent 900

SR Techics

EASA PART 145-CH.145.200, EASA PART
147-CH.147.0009, EASA PART21 APPROVED
ENGINEERING, 14VFR 145-SWRY3221, ISO9001;2008
*PW4000-94/-100, CFM56-5A/-5B, CFM56-5C, CFM56-7

BCAR(Boeing Australia

Component Repair)

FAA FAR 145(CN:ToQY719Y), EASA PART 145(#EASA
145.6160)
*OEM Certified, Trent 800, CF6-80, CFMb56-7, V2500

DAS(Dallas Aeronautical

Services)

FAA Part 145(CN:CR5#XQDR264Y), EASA Part145(#EASA
145.6160)
*GlIIL, GII, GIV&G400

AMES(Aerostructures
Middle East Services)

EASA, GCAA(UAE) MRO Facility Approval, EASA Part
145

*AFI KLM E&M(AIR FRANCE KLM Group):
Aircelle(safran Group)=50:50 JV

CF6-80C2A, CF6-80E, CFMb56-5A/-5B/-7, Trent 700,500,900
& GP 7200, CF6-80C2D, CF6-80C2B, GE90, CF34-8E

Hawker Pacific

Aerospace

A59100C, A59110B, FAA Part 145(CN:RJ3R817L), EASA
145-4518, 1S09001;2008, CAAC(No:F00100042), CAAB
*V2500(A320 Family)

Evergreen Aviation

Technology

FAA, EASA, JCAB Part 145
xEvergreen Groups’'s EVA Air: General Electric(GE) JV
CF6-80C2, E-V2500
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H 17.

FAA/JAA Requirements for Material Allowable

T3

W&

FAR 25.613, "Material Strength

Properties”

- Statistical basis
- Environmental effects accounted for
- MIL-H-17B

FAR 25.615, "Design Properties”

- "A" basis for single load path

- "B” basis for redundant structure

FAA AC 20-107A

- Composite Aircraft Structure

JAR 25.613, 25.615, and 25.603

- Similar to FAA Regulations

# 18.

FAA/JAA Regulations that Govern Structural Materials

4

W&

FAR 25.603, "Materials”

- Suitability and durability established by tests
- Conform to specifications that ensure strength

- Takes into account environmental conditions

FAR 25.605, "Fabrication Methods”

- Fabrication methods must produce consistently
sound structure(repeatability)

- New methods must be substantiated by tests

FAR 25.609, "Protection of

Structure”

- Protected against deterioration or loss of

strength

JAR 25.603, 25.605, and 25.609

- Similar to FAA Regulations

# 19

FAA/JAA Advisories that Govern Composite Materials

- Composite Materials for Aerospace Structures

74

W&

FAA AC 20-107A, "Composite

Aircraft Structure”

- Presents an acceptable-but not the
only-means for certifying advanced

composite structure

FAA AC 21-26, "Quality Control
for the Manufacture of Composite

Structure”

- Presents an acceptable- but not the
only—means for complying with the quality

control requirement of FAR 21

JAA AC]J 25.603, "Composite

Aircraft Structure”

- Similar to FAA AC 20-107A Regulations
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X
L=

st FEE e dEVE d5e FAA AC(Advisory Circular) 65-33

Development of Training/Qualification Programs for Composite Maintenance

Technicians”ell MRO AH]| 2= QA= SFA 8 AE7Fe] S 2 a5 sk 9 A

ol

20.
FAA

=

sl FAAol W EE Axstal gle

Saix| M2 X7 L 49 18 T (AC 65-33 0f)

AC 65-33 Development of Training/Qualification Programs for Composite

Maintenance Technicians

Course Curriculum

1. Objective: Understand the Basics of Composite
Materials Technology.

2. Objective: Understand the Basics of Composite
Materials Maintenance and Repair.

3. Objective: Understand Other Critical Elements of

Basic Knowledge of Composite Maintenance and Repair.
Composite 4. Objective: Knowledge of Composite Maintenance
Technology Research and Industry.

5. Objective: Understand Roles and Responsibilities.

6. Objective: Identify and Describe Information in Required
Documentation.

7. Objective: Describe Safe Handling of Advanced

Composite Materials.

Inspection, Damage 1. Objective: Recognize Composite Damage Types and

Detection, and Sources.

Characterization 2. Objective: Describe Composite Inspection Procedures.

Composite Repair

Process

1. Objective: Describe Composite Laminate Fabrication and
Bonded Repair Methods.

2. Objective: Preform a Simple Bonded Composite Repair.

3. Objective: Describe Composite Laminated Bolted
Assembly and Repair Methods.
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O

olof e | wSH ZE o] ik o= E 199 #Zom, #HdH As+= AC
20-107(Composite Aircraft Structure), DOT/FAA/AR-09/0(Regional Laboratory
Development Composite Maintenance Education, Including Repair Manual, Dec.
2009), Society of Automotive Engineers(SAE) Aerospace AIR5719(Teaching Points

for Awareness Class on "Critical Issues in Composite Maintenance and Repair)”7}

[e)

v .

32

F714 2.2 PMMA (Professional Aviation Maintenance Assn.)¥} SAE Institute = 3t

q
7] BgA el gE ARt AFS Agsn g

O 37 gF4A 9 FE = OEM A AL . #d A3|ALE Al Qg 7] Aud
HAEAA 7|=o2 % 209 #o] A AAASZ Triumph Airborne Structure’} 47F

225789 el eE e Basta ARl s Fdska s

a2l 42, B =8| - Lufuthansa Technik
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B 2L ofel QTN 2| MY U A5 - FY FEM HT
FTHYATGA A A A A 4 Engine Type 42 % 3 /Capa.
CFMb56-3,
Triumph Airborne CFMb56-7B, V2500, .
Akansas[US] Over 225 units/yr.
Structure PW2000, RN211-535,
CF6-80C2, PW4000
Alabama, California,
Goodrich Scotland, France, All Airbus and .
] . . Largest Provider
Aerostructure Singapore, Dubai, Boeing, B787, A350

China, Brazil

Spirit Aerosystems

Kansas, Scotland

CFM56-3,
CFM56-7B, PW2000,
PW4000-94,
CF6-80C2,
PW4000-112, GES0

Over 100 units/yr.

CFMb56-5A/-5B,

SR Technics Switzerland CFM56-7B, 50 Units/yr.
PW4000-94
CFM56-3,
CFMb56-7B,
_ CFMb56-5A/-5B/-5C, _
Lufthansa Technik Germany 150 Units/yr.

V2500-A1/-A5,
CF6-80C2, Trent
500, Trent 700

Air France KLM
Engineering &

Maintenance Group

France, Netherlands

CFMb56 Family, CF6
Family, GE 90
Family

150 Units/yr.

Trent 500, Trent

Aircelle Dubai(UAE) 700, Trent 800, CF 75 Units/yr.
34 Family
) ) ) CFMb56 Family,
American Composite | Florida[US] _ -
V2500, CF6 Family
CFMb56-5A/-5B/-5C,
. ) , CF6-80, Trent500, ,
Iberia Maintenance Spain 60 Units/yr.
JT8D-200,
RB211-535E4
. CFMb56-5A/05B,
TAP Maintenance &
. ) Portugal CFM56-C, -
Engineering
CF6-80C2

- 52 -



i BPRo]
inlet/outlet Cowl® J-A & o] ¢l o

Typeol A& &85 <.

ESh gol @F7] /1% beel A

oo o]

I dFA B |
T/R Type T/R Engine Type HL7F . 5 i
Engine Type
CFM56-7, CEM56-3 B737
PW4062, CF6-80C2B5F, RR -
RB211-524G/H, GENX-2B67
PW4077/4098, RR 877/892, _—
GE90-77B/92B/94B/115B1/110B1 CF6
h M
Clamshell 1 e e0E1. PW4000, Trent700 A330 CIMD6
and/or V2500
FM 2 A321
Cascade CEM 56, V2900 3 PQ4000
GP 7270, Trent 970/972 A380 GE90
CFM56-5, V2500 A320
CF6-80C2/30A,
PW4056/4052/4060/4062, RR B767
RB211-524G/H, PW JT9D-7R4

O 9FZAA9] Fg= dwkd oz SRM(Structure Repair Manual), CMM(Component

Maintenance Manual)®] WAl ® F]dztel |yl wet Fad7F <17t 814
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ggHl o] QI7tE Fa Fasta o, g A A 9
21439 42l:= DER Approvals %ol FastAY, G333

2] AE A7F AN A el 7t o] Fof A,

2 $EsE 2 Algs ofAlolu} dFo]l Al wire mes

7o),

’

w5
2
M
n
Ak
>,
e
1o
=)
fz
Ho

rr

DER Approval %=+ Hardware 2 & 3}

= 527} AwAal.

ASIAN 221 M5 R29 vs Els 29
2el2ty -Hs WS
2 Blocker Door (no size limit), wire

mesh _(no size limit), cowl _sleeve(12.0
inch 2] 27] A%, DER 21§ 9 &

o

T 4P s-TRP 2227 21 8 2(Ms)
A = elof] w2 hardwear 5 (CDU,
Actuator) 2] H % 75— MS

HEaog sl Ho)
A} 51 Core Cowl Fire Seal 48] 44|, work
jig fixture 0] 55 s )

ot
ok
N
o
e
)
2
ax
ofo
oy
Jm
ol
2
2
.l
i
ofy
12
>
)
o
N
lo
e
o
2
o
fu(c]
lo
-+
AL
b
=]

A7F AIAEY ) ol2 st FEl7|Ee] My o7t Vst oer FUkslal e
Abskel el 8] Aldl= shr] 19 44, 45, 467 #o] wire mesh <&], Skin %

Honeycomb <2}, Patch 8] & 31l U2
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H 23 9ENEA 2 227)% 27

25 A 57 & e dn])
B 7 40%

A e vls e v
He 4T 0%

7= xT st 40%

7% Jig Fixture Azt 0%

& Tool A& 714

Bonding Tool/ Mold | %+ 0%

&% (Damage) AAH 1= A 40%

=4 el H9 FEM 84 0%

T2 Hs 7= T8 AsAE 4 AT 10%
A B 7ls 10%

Fe 79 A 3 e Ve 1253 0%

A7F A EF=3 30%

FE7lE 2wt A7t B5 Tl AT 30%
FEJAMGA A7rE 5 AL 30%

T mp————_ |

OF THE WIRE MESH (ACOUSTIC :
i
BF APPLIED DN THE FOSES GMLY, 2
12 44, SEZIREK| Wire Mesh 2=2| 0f

- Thrust Reverser Translating Cowl Wire Mesh Repair-CF680F1
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Bonded-TR Translating Cowl, Shark Bite

Manfacturing of Precured Fills  Fillers & Coupons afier aulocie
and Travaling Tes! Cowpon (ILS curing and rewarking

Tes) reproducing ofiginal matial

& ply lay 1

A

Banding The (s 10 dw
Iranubaling ceol

+ CFé-80 Thrust Reverset Translafing
Cowl

« Sandwich Panel made of Honeycomb +
CFPF Sking

+ Dlamage caused by blocker door release

New Honaycomb in applied Looal Bonding of the Assmmisly
&l 45 AFEZXIZEX| Skin B! Honeycomb ==2| 0
- Lufthansa Perspective on Applications & Field Experiences for Composite

Airframe Structure

Large Area
Trans-Sleeve Repair

Through Penetration  Several Stages of Core Repair  Innovative "Cavity” Repair  Perforate Restored

12 46 AT AETEK Patch 52| of

- Bonded Repair Service Provider-Service History and Substantiation
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Repair Arma = 33 and 35 wy fr (LH & BH)
2B.000 cycles, B0 D00 i, on the oldest repab

Peelaomned 6792006 thia 42008

. 4 ||
- :

Meste Eq'c.:'m T ""';w_-rn.'.m' vi Oine Large Arsa

1g 47 HENO AN ARTIYK HY 2| Jig Fixture 0

- Bonded Repair Service Provider-Service History and Substantiation

3}

[e]

ol

7] BobA REo] WR4e]7|4 S laminate repair, sandwich panel repair, doble
side repairs©] A+. FAA2 DOT/FAA/AR-00/46 “Repair of Composite Laminates”
¢} DOT/FAA/AR-03/74 "Bonded Repair of Aircraft Composites Sandwich
Structures”& &3 FE7iE F ol gk AlAAZ B HAL AR ol s Yl

=
sl s

T -
= Benrf
Eepair msiercinl M s
I e — Ay
[—
= Stwpped lap b Bap P
iz mourrial Base lnminair o 1 [
,:ﬂ_q-:,' e — [y
- -~
Fapger Fasm o Fiwn 8 dhgmire
Vaummg _| LE
* Uniform lap Yo _,__h__l fan sty
e g Fmw s
Bepai marerial e _ £
l#: ' Pfgegrirgepafiefedt
Laminate Repair Sandwich Repair

12l 48. Laminate & Sandwich 2|31 Sl =2|A|H
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J&e dutx o
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SEEREE

ro

l

N

e o
Fyud

o

HEol s 5.

Loads are distributed through

the repair via a lap josnt into
the undertying layers

The resulting repar sits above the surface

- i -
Shear stress distribution in a stepped repalr
Mote peak siress concentrations al edges of each step within
e repait
— | T : : 1 o
I W |

2l 49. Stepped Repair

2 SRM, CMM<| HAlH
Matr|ss Hexor ofge] gy 7o

giakol o
Stepped repair, Tapered Scarf Repair, Wet Layup Repairs, Bolted Doubler Repair

EEET I

el

Fhes were removed n steps
useng o kule jo cu hrough
each ply and then scrape off
i ply 1o e Correct kel

First rermdee dammagid meabenal and pregans ares 1o rapain

Losadds are translerred directly throwigh the edges

of the repair plies, in plane, on axis, in shearn, UG
ther underlying strocture [

The resulting repalr s flush with the surface
-;%ﬁ.-_. ._-Z_ﬁ_zrl

Umsfonm shear stress destnbution frowgh e lepered scard joml

= —— ?z/.

Losads are transfermed directly throough the big ply laid

dorwn first, fully loading this ply in the axis of its
of lentation prior to transferring lead to mﬂm enl pliss

2l 50. Tapered Scarf Repairs
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Apply peel ply, bleeder, & breather matenals and vacuum
bag for cure

Wel-out the surface with = intarface
coat of resin - and [ayup each repasr ply
o match the onentstion of comespondmg
phes m structurs

After cunng, remove breather, blesder, & peel ply and
inspect the repair

2l 51. Wet Lay-up Repairs

il o ok Hyl Fasten as prascribed

patch
".‘-. T ARTE o R
L W i e T A,

Upte Ulinch A i 8finch § -1 T F

2l 52. Bolted Doubler Repairs

- Essentials of Advanced Composite Repair
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O Ty Azel BEA pESe AAL obdel mAweh g AAR FYsolAn,
duAoR 7 AW Fesde A% QtE AR A 24, gaels
basg

SHOP IN
|
Dlﬂ#SSlEMEL'\"
CLEANING

|
INSPECTION
|

REPAIR
|

PAINT

ASSE M BLY

RIGGING
| b

SHOP OUT

1% 53. CF6 QFTTA| S2/Bxt
- Y BFEAF Interview

O o] g #4 T CMM¥ SRM &AE Hloju= s2l= DER Approvals &3 3
7bestd, e Al I7kd el ek A, RS, FeviseAs HE Tolor

=13
.
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8l 54. Triumph Aviation Service Asial| CF6-80C2 Working Flow Chart

- CF6-80C2-Triump Aviation Service Asia, Ltd

Service Asia2]
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WOERESHEFT WORESHEET

1
Sl
T ErLT WOEESHEE] WORKSHEET
A LIARA A
X
'

PLPAT REPAIR

g F3 H

O FEAe 4FAFA A7) NFL Tk ohu] Sl gol 60% et ASE 7]

Foz Am glov, olgd Fest BAR A Qe MEos Feus 2 JEo
P9 S @+ Ae

o AAYE

nefste] GEAtelA e fel

F21422] Fan Reverser Support Assembly, Fan Reverser Blocker Door, Fan
Reverser Translation Cowl 8+ ¥ 23. CMMd 97A F8& 133

A5 Duct side walle] AE9 AE AHREA FHo A& 1.0
Ao 571 7hA F g5k FElsA T

M——L_

O & o= CMMY
inch(254 mm)= 3.0 inch (76.2 mm) = o] #]

o] o1} Bonding Tool2 Reverse Engineering A| 23 ¥ o] SPME& 3z 4%
stk g7t o] sl &EAbe] el JiEe] AR Ao s3E b gle
gl
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H 24. MARS CF6 YFZIZX| CMM 0f

T EF <3 Manual T F9 € I

Repair 023-Duct Side Wall
Fan Reverser Support

Assembly Doublers

CMM 78-32-02 | Repair 026-Core Cowl Skin and

Repair 012-Block Door Edge
CMM 78-32-03 | Repair 014-Blocker Door

Facesheet

Fan Assembly Blocker

Door

Fan Reverser Translating | CMM

Repair
Cowl 78-32-31/32

Repair 021-A Perforated Skin

Repair 009-T Hinge Wear Strip

O ¥ 56, 57, 58 AFXFA FAAFS 8 F9 FdolH, 99 xe 747
w2 MARS(Middle River Aircraft Systems)2] CF6 1z 93243 CMMY.

 WEAR BUMPER
8 PLACES

=TEE HINGE

SOUND PANELS
CORE COWL E-Kll'll

\..-f"? &

HONEY COiMB

LATCH HOUSING
ACCESS PANEL

SLOWOUT DOOR TRhNSLMl' ING COWL

2l 56. Fan Reverser Support Assembly-Duct Side Wall & Core Cowl
Skin
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FACESHEET

LOOMING AT BACK PLATE
LEADING EDGE DOWN

&l 57. Fan Reverser Block Door-Edge & Face sheet

CLEWES PIN

_____ — RETAIMER CLAF
-‘-\_-"“"-—\_\_ —= =
= e —
i B i,
i 19 EFPER
1 *\\: ! T oL G
- i B e -'l-._'l =
S | l 5 ! &-ﬂ Sieeom
PERFORATED SKIN | { | [lf e
] g I
/ B~ R R
f e L1 =£E Drvia 8 -
ol | _— I H
T HINGE et mmsta g -'-:,' i DETRIL &
':'-:"-"" — ———— L -':':I—.-,—' lll" [ a7
gl - 1

B — ﬁ‘“ﬂ- BUOCKER GOOR

ACUTATON —— HIMEL RiHE

o __ ~— BLOCKER DOOR BLADE

S )
A #LOCHEN ma—f"ji-' -
FEL HIREE —— S e e Py T
T BT —

TEL HiE P
RETABMING CLEP

LIBNTR SO o -

[e—

Z12! 58. Fan Reverser Translating Cowl-T-Hinge Wear Strip & Preforated Skin
- MARS CF6 GFXIEX] CMM

T T - O
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H 25. Environmental Effects on Cured Composites Structures

- Essentials of Advanced Composite Fabrication & Repair

2444

ALY E

Fuels and Oils

Cured Epoxy resin®l 2% % Chemical Attack< §lou
porous sking %3 core materialel #E-& glvirh, W&
49 Al bondlinel. & o]% A3t WAy

Hydraulic Fluids

a7l AR E =
AL resinol] &7 A<l
Skydrol brand %7+ cured epoxy resin®l # 4%
Chemical Attack®. 2 =3 RZ& k3l 7= AT
Ay

T T T8 Mil-5606/83282
A9 Gge FA govt, MYl

i

Deicing .
/Anti-Icing Fluids

Deicing &4 534 729 A% SFA 725

FolE 9Py

Battery Acid, Nickel-cadmium(Ni/Cd) #3252 cured

epoxy resin®l FEFS FA o} XA glass

Acids/Alkalis
) fibero] eFspAl7]L, @E7] AF W @ AHA 2AE
sandwich panel®] T%% foam< &A1 7)== 23 WHA)
o UIF& solvent™ cured epoxy°l W&FE FA Fort
Solvents N

Methylene Chloride:= 41 Z}3F AghS vk

Paint Strippers

Methylene Chloride paint 7 Al
HEA (hand sanding ¥ Blasting
Aar)

05 rr
O

Hﬂ

ko)

=

=)

=1

2

X

Hjokdlo)] o8l d3F O Z resin matrix2 brittled 4] HEo]

Ultraviolet _
crack At (EFY paint®Z 24 €% coating H L)
e Infrared light+ heat radiation® 2 t 7] % (air
Infrared temperature)7} 49C Y uf &F=Zof A% = heat
nfrare i i ) _
radiation< 107C= &3 7] 3l W AT A( 37
HiH 2 RE FAEY S white paint #3iL)
o FAFA O A FAAFe] AT dRS T} a2 At Frlel o A
gh 9fo] AA g&& CFRP E&Ad 23 F24 9 ¥ Fo &3t Damage’} &
A Qo Bl 3ol «fFA 3 ale AFHFA FAAF FE Al FE RO
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O Az oy F oldle 1¥HS Laminate Panel 4ol ZAdlo] s patch
repair SE|E AALZEE 2 AH O] patchs Abg3le] glsls WHoR ZtEE Fa1
THHE 7HEste] Sl scarf EleF FElW @S Fo] 83l step sanded

227} 9% overlap Z3F W e Agd e o] ulg} 2 g uojof g

s

1. Paich repair . g Exira piy
T
T — Fiepas pheg
el Fibrm il hoasive
I = |
I e
I — | - 1
Fi .
i
phes Back up piy

2. Taper sanded nepaie : - Extrn ply
(Seaf repair) = - Y
[ T Fepar ples
P i 14 Film sdhepive
¥
e pily Blsckiap ply
3. Step sanded repair Extras by
[ -
r— i Fepair ples
: = = Filrn adh s
L Wl
Blaeh iy piry

Filer piy

2! 59. Laminate Zsh $=2|2 o
- Composite Repair, HEXCEL COMPOSITES

ot

of

gl Aol el WF core o @77F

K

O ZAddH 7} sandwich Paneld 7%= 3

o

Lo,

% bonding 12]3 Laminate 23+ A3t patch repair el 2 24128 2

patchZ overlap 3to] =gt W o & scarf 2 step sanded 87} <.
O 2 F¥HE 19 60. one side 29 ¥ 62. double side &7} At &4 ol

et ¢ 7F o] FoixM 18 613 #o] OOA W29 Vacuum Hot BodingS % 3|

HRe FAse] FelE FR.
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ot

O A3 Autoclave, Hot Boding % Heat Blanket @& Heat Lamp, Hot Air

Gun, Hot Air Blower 5& %83t Heat Blanket ¥ 5] 5.

2 Tapas nances sepeir
{ecart repair)

{2} Pich rapar

b} Alornatha
ipaich nagair

3. Stap smnced smpuie | | ﬂ '

J12l 60. Sandwich Panel One Side Z% 428t 0

- Composite Repair, HEXCEL COMPOSITES

12 61. One Side Access Z%t =2| OOA ZA3z}H(Curing)dt o
- Composite Repair, HEXCEL COMPOSITES

- 67 -



1. Puncture damage 4. Bond new honeycomb

Feleaszlilm

fd:._:_-_-;;_::-— === tpeel phy)
ﬂfLﬂzD—_Lish':— 1
f:;__;::r'— R e

2. Remove damage

frprcally 18, Sovm
B
e M
= == I
|_,3;~"_‘_f-7£:f£__j o

3. Taper sand
—— fi:J_::j;:j-‘::_
_‘_'_,_,.,-—"

12l 62. Sandwich Panel Double Side Zdgt4=2|dtE O
- Composite Repair, HEXCEL COMPOSITES
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A=A 2P A zA AMO <71dx 2 &3

O AMO(Approved Maintenance Organization) 1% 78S A7 H(ICAO) &

oF ¥ 6(3E7] $9) Part 19 87 AMO sectionol A st A=<, SFFAHFA

A138%0 AU FZ NS AL

i
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o
ol
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el
lo
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o?‘:,
ol
O
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X
ol
_‘d
_‘d
rlr
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& T
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d, Al &, gl war

12

O FEINER H]2d= A (Non-AMO Maintenance Provider) A H]Z 2 ¢15(AMO)S &
A FFAe} FENEE o] M AdEHE FAHdoE HdFT AMO |AE &
TARNA AA o2 FEMNFHZ[FENTH H|AF AlFGA Ao SAIHFEH o

FRE Sel fdAE AAste] X fdFE AL F ds AM

O
Repair Station Q7R th= AlAd 3} 1E€ gl glow QI7HE YA s F A+

d

k.| & I AR )
=.E ] H O ] -
WasEE
o T T R LT R R
HETo i By
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B 27. =l AMO QT 9% - FELER 2015
Abolared (5 A2: T206H &737dv], &340 3 og7gn
B2: TIO540-AJ1A

(7)KTS Global

Al: B737, B747-400, B777Series, A300-600, A330, A380

+&4n T AdA4n], C5 C6

(F)etd et

AEUHAME

A2: TU206G &34 2 oA

Ao ~F e

C3, C5, C13

A o o}
A e v

=

A2 C172S (&&4v = A4

A

Al: CL604, CN235, C-212, HAWKER 750

2~ 3 5 0]
A3: S76 , BK-117 series
Al ghf- AT C6
L Al: B737 Series Base Maint’, B737, A320 AW %%
F=gET-F4
D1: NDT
ZEA S A2, B2, Cl6, D1

Al: B737-800

(=ZAH)

Al: B737 series, B747 series, B767 series, A320 series,
A330 series (374 H])

Al: B737, B747-400, B777 Series, A300-600, A330, A330
, C6

of o] 2 1] A3, Bl, C5, C6, C12, D1
o] ~E}a}E Al B737-600/700 (&&74]), C5, C14, D1
P Al: B737 series (&4H])
C5, C14, C20
358 =19 C6, Cl4, D1
shar 33t Al, A2, C6
oo
22;}:: =t Bl, B3
s Al: B747-200/300, B747-400, B737-600/700/300/900,
o 1 o o] A7 o] B767-200/300, DC-10, MD-11, A319/320/321,

A330-200/300
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E 28. ZLj AMO

AF wY (AL - FEIEL 2015

Al E AR AR AL
Al o vk A2, A3, C4, C8, (19, C20
LG7dAL A2, A3, C3, C5, C6
N A3: H369D, Bell 214B/B-1, AS350 series, BK117 series
A2: C172 series, C210 series, T206/TU206 series, U206
o3 ol o] ¥ = series

B2: Lycomming 10-320/360/520/540, TIO-540, LTIO-540,
HIO-360, TCM 10-550, TSIO-520

frotol el

A3, C5, C6, (10, C11, D1

A E A
A 243

Bl: RR A250 Series
C7, D1

A3: Bell 206L-3/214B-1/407, H369D, Ka-32A,

&l g 72 of

Ka—-32A11BC, S-76C+, C3, C5, C6, C10
o &k
3F¢FAYE | Al, B3, C1-9,12-15,17-20, D1
J_?]_
32 5} Al: CITATION 560 (&%)
AAvgEEL | A2: CITATION 525 (ZAAH])

g H A

A3: AS350 series, AS365N2/N3, EC155B1, AW139, C5

ofAloht g

Al, Bl, B3, C1-9, C12-15, C17-20, D1

&}

=

o

of

Al, A3, B1, CI1-9, 12-15, 17-20, D1
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9. 932 & DER 27} ¥ Repair Station €17} dx}

O DER 138 Aul% el W9l 23} $29 Felyye] B DERSAS B3] 2
Fel 5Y gu R AAFYE B¢ 9F5eug 4487 9% DER Consultant

Feex 3,0005 A=o]l™, FAA 8100-3 Form ¥+ EASA Form A® 7%, H& A&

7F5 Multi Time 7%+ FAA Repair station 217} ©]%& 7} 3

O dwtdow ez T FEWHY ZIFse] AFA L FAA o A, AEHEHoR
Certified MRO 22 A|ZALRE o] o AS Ha 3o ug} FFALEo] HA14

Designated Engineer Representative(©]3s
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TY ¥, AFH o= OVHL 588 st 9g
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23| oF | IR (22 b
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A

12l 68. DER Approval =X}

1}. Repair Station <17}

o

O Repair Station ¢17F= FAA9Q Certificed 14 CFR Part 145 "Repair Station” <135
g5sor & AsdA} 7l vFole Ity A F oy JAFE d5357

93 dx 7|22 FAA Order 8900.1 Volume 2 Chapter 11. Certification of a

4
o

_—

Title 14 CFR Part 145 Repair Station, Section 3. International Field Office
Procedures for Certificating/Renewing/Amending a Part 145 Repair Station Located
Outside the United States and Its Territories and not under a Maintenance
Implementation Procedure (CHG 215 - 6/8/12)&d=}ol] oA 19 699} o] 571A]
Ael AAE FalloF g

O E3] ma 9 AL 2F3)5S 93 “Special Provisons for Repair Stations located

outside the United States”& ®FE3slofof 3hw, o<} A H xRtz 9F 42 1 30,
31, 329 .

O &¢e] FAA Repair Station?l7}7}F d#3] ojg -4, OEM €4, OEM A7} |23}
= A39] A Ere EHATAA, FFAF Tl 44 A7E 5 e ¥

HE 714
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“Repair Station” Q17}7} 7@ A2 ey,

FilA FOREM ME00-4  Prepoplicaton Sumgment of Intert
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umw o Compieen Oy e foeg sl tioaton
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69. Repair Station Approval &EXt
- FAA Become a Certified 14 CFR Part 145 Repair Station
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Al
2

H 31. Repair Station 915 XXtz Y

)%

References Forms

e Title 14 CFR Parts 39, 43, 45, 65,
91, 121, 125, 135, and 145.

e AC 00-56, Voluntary Industry
Distributor Accreditation Program.

e AC 20-62, Eligibility, Quality, and
Identification of Aeronautical Replacement
Parts.

e AC 21-29, Detecting and Reporting
Suspected Unapproved Parts.

e AC 439-1, Instructions for Completion
of FAA Form 337.

e AC 120-78, Acceptance and Use of
Electronic Signatures, Electronic
Recordkeeping Systems, and Electronic
Manuals.

e AC 145-9, Guide for Developing and
Evaluating Repair Station and Quality

e FAA automated repair station

OpSpecs.
e FAA Form 8000-4, Air Agency

Control Manuals. Certificate.
e AC 145-10, Repair Station Training e FAA Form 8310-3, Application
Program. for Repair Station Certificate
e AC 187-1, Flight Standards Service and/or Rating.
Schedule of Charges Outside the United « FAA Form 84006,
States. .
Preapplication Statement of
* Volume 2, Chapter 11, Section 1, I
] ntent.
Introduction.

* Volume 2, Chapter 11, Section 4, Evaluate
a Part 145 Repair Station Manual and
Quality Control Manual or Revision.

e Volume 2, Chapter 11, Section 5, Evaluate
Part 145 Repair Station Facilities and
Equipment.

* Volume 6, Chapter 9, Section 20, Inspect
Part 145 Repair Stations Located Outside
of the United States.

e FAA Order 8130.21, Procedures for
Completion and Use of the Authorized

Release Certificate, FAA Form 8130-3,
Airworthiness Approval Tag.
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" 32 231 22

ol

S8 - FAA Regulation

AMO/REPAIR ADVISORY
ORGANIZATION REFERENCE
GUIDELINES CIRCULAR
DOT/FAA/AR-0885/5 | AC 145-11A
4 GUIDELINES FOR | REPAIR STATION MIL-HDBK-17-3F,
THE GUIDANCE FOR VOLUME 3,
FAA CFR DEVELOPMENT OF | COMPOSITE WITH | POLYMER
PART145 A CRITICAL THE SAFETY MATRIX
AMO/REPAIR COMPOSITE AGREEMENT COMPOSITES
STATIONS MAINTENANCE BETWEEN THE MATERIALS
AND REPAIR UNITED STATES USAGE, DESIGN

ISSUES AWARNESS
COURSE

AND THE
EUROPEAN UNION

AND ANALYSIS

EASA PARTI145

DOT/FAA/AR-03/74
BONDED REPAIR OF

AC 43-214
REPAIR AND

CMH-17(COMPOS
ITE MATERIALS

AIRCRAFT ALTERATION TO
AMO/REPAIR HANDBOOK)
COMPOSITE COMPOSITE AND
STATION VOLUME 3,
SANDWICH BONDED AIRCRAFT
CHAPTER 3
STRUCTURES STRUCTURE
FAA
REGUATIONS DOT/FAA/AR-00/46 | AC20-107B FAA CHAPTER7
PART 6 REPAIR OF COMPOSITE ADVANCE
APPROVED COMPOSITE AIRCRIAT COMPOSITE
MAINTENANCE LAMINATES STRUCTURE MATERIALS
ORGANIZATION
DOT/FAA/AR-06-10
GUIDELINES AND
AC 65-33
RECOMMENDED
DEVELOPMENT OF | MAG(MAINTENA
MIP(MAINTENAN | CRITERIA FOR THE
TRAINING/QUALIFIC | NCE ANNEX
CE DEVELOPMENT OF
ATION PROGRAMS | GUIDANCE)
IMPLEMATATIO | A MATERIALS
FOR COMPOSITE BETWEEN FAA
N PROCEDURES) | SPECIFICATION
MAINTENANCE AND EASA
FOR CARBON
TECHNICIANS
FIBER/EPOXY

FABRIC PREPREGS
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H 33. 23X £=2| 2S5 [A&] - FAA Regulation
AMO/REPAIR ADVISORY
ORGANIZATION REFERENCE
GUIDELINES CIRCULAR
AC43-10C
DOT/FAA/AR-03-19
UNITED
MATERIAL
STATES-CANADIAN
) QUALIFICATION AND
FE Al BILATERAL
EQUIVALENCY FOR
138z (g H =4 <l AVIATION SAFETY
POLYMER MATRIX
=) AGREEMENT
COMPOSITE
MAINTENANCE
MATERIALS
IMPLEMANTATION
PROVEDURE
PROCEDURES

DOT/FAA/AR-04/36
TITLE 14 CODE OF
FEDERAL
REGULATIONS PART
145 APPROVED

GEH AP

A 305% 2] 2

(BH| =2 <Q1F) TRAINING
PROGRAM-RESEARCH
AND
RECOMMENDATIONS
= B o] Q- LA FAA FORM 8310-3
wd7E7E REPAIR STATION
(67 CERTIFICATE

AND/OR RATING

7192 FAA Form 8310-3, Application for Repair Station Certificate

and/or Rating 7]|+°o% Airframe, Powerplant, Propeller, Radio, Accessories,

Limited®] class 174 o2 A4 2 2FS 3 53d 4.

O SIFAAHe HYE  A7F<UA Repair Station Manual(RSM)¥ Quality Control

AF-Aee "AC 145-9, Guide for Developing and

Manual(QCM) &= A B e} =3

Evaluating Repair Station and Quality Control Manual”e] G5 o] S
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M7 FFHA=A “Repair Station” Q7H7152 ofeg] ®el o] <A77=

12 2 gusk FEselok dM, &5 2 FARAd 75

=

| =2l 27b7[E: 2=, AlE, SHI

- 2L SFEA}F Interview U FAA/EASA Part 145

T2 AR &
71 © Airworthy Regulatory(FAA, EASA)
e Accountable Manger -could also be the
workshop/production manager for a small set-up, usually
Manger
»  Workshop/Production Manager— interview with EASA,
S production/workshop experience required
*  Quality Manager- interview with FAA/EASA, need to
demonstrate experience and understanding of quality
systems, MOE.
* Signatories-Technical personnel releasing the ARCs/Eg.
Level III NDT inspectors, in—house welders
* Paint Removal Shop [ Bead Blasting Booth, Sanding
Booth, Paint Booth]
Al A * Repair Shop [Cleaning Room]
e Curing Shop
e NDT Shop
* Sanding/Blasting Equipment [ plastic media, Starch media
5]
e Damage Removal Equipment[ cutting, peeling, CNC
Milling & Routing Machines, grinding]
ZFH] * Contamination Removal Equipmentl[heat blanket, vacuum

pump, moisture meter 5]
e Repair Equipment [Vacuum Bagging, Resin Injection 5]
e Curing Equipment [Hot Bonders, Heat Blankets, Bonding

Oven, Autoclave %]
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H 35 GFTEK| =48 F=2|7|F & AlY, FH|
- LY SFEA} Interview
T2 SRR
Level 1
e CMM/SRM repairs
* Qut of manual repairs with no assembly tooling, no
bonding tool
Level 2
e CMM/SRM repairs.
e Qut of manual repairs that requires the use of
. assembly jigs (eg. Beam replacement, core cowl,
£ Repair 7]

sidewall removal

No bonding tools, no autoclave bonding cap.

Level 3

CMM/SRM repairs.

Out of manual repairs that requires the use of
assembly jigs (eg. Beam replacement, core cowl,
sidewall removal

Bonding tools, full autoclave bonding cap.

-2

Level 1

Crane : 4.5M floor to hook

Assembly Jigs

- Reverser - CF6 (3 ea.), V2500(4ea), CFM56-7 (2
ea), total 9(ea)

- Nose Cowl - CF6 (1 ea), V2500(1lea), CFMb56-7 (1
ea), total 3 (ea)

- Fan Cowl - V2500 (2 ea)

- Total no. of jigs 14 ea, estimated value of new
FXXM

- Faro arm (A] alignment)

Lifting equipment e.g. Stands / Jigs / slings

- E.g. TC turnover stands

Inspection

- Function tester (Hydraulic)

- NDT (Ultrasonic) -7 Boeing SRM repair

- NDT (ECD 80El beam SB

- NDT (Thermography) Boeing water egress

- NDT Level 3 for EASA
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A Al H|[[AE]

- LY BtE A} nterview

A8

Bonding Level I-II

- Heat blankets

- Heat blanket welders

- Hot bonders 1-6 zone

- Heat lamps

- Vacuum pumps

- Potential of building caul sheets
Ovens

- TR

- Blocker door

Freezer/fridge

Sanding

Blast cabinets

Torrit (downdraft) booths

Paint booths; MAZ25, Primer/topcoat/stencil
Welding (TIG)

- AWS for FAA

Hand tools; Boroscope, torque tester, etc

Level 3

Autoclave

- 40 ft x 12 ft (pit approx. 66 ft x 21 ft)

- Heat exchanges, cooling systems

- Recurring operating costs (utilities and nitrogen)
$10K/mth.

Bond Room
- AHU, Dehumidifier

- Positive pressure (particle count)

Bond Tools
- Laser Tracker (BAJ Alignment)

- Destructive Testing (Instron, Line Oven)
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A+ A =l FHAHA

O &u71e 534 F+A4F o A= dA Ae 29 49 o, dntxow =
W Akl el AEAl= okl 1™ 2ol ]2l In-house 9t 9% OEM
RS A ATFA Al e F oRE Adste] =3

O In-house ¢ AMOSI7} x#o] SRMz# CMMel <7 #<]& a7t SRM 4
CMMell 155 A & Fezte g FAA DER & 53 &5 T8, 9
Fele] 44 OEM Ay #d H3hA & 27t 9As g4 g5ste] At

< 8 FH=s I

Repair Structure & Component

| —

In-house Out Sourcing/ OEM
AMO,SRM 2| ST 7L H|

|
DER Approval

AMOSRM.CMM

SR E/915}

2% 10% ;_.E‘EEE

DER <<lo] o s w2 w38t sloy, dA dA 2
o] ol ofFstal . ol QA7 sfeFelu & el = <

g &7 v7EEAIE 7% A Fo] devle] H§A Fm S7ME VletE e
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O &= BAhed7IsdS B9 (Brading)dH], 22 # 9 (Spreading) dH] &

3D-Scan FH| & &4 FHIE E3F °F 25 T ¥ AHE &5t U+
Value 1 3-5 10-30
20
. DAY » EAET (- lhev | » SR
2z 24 - EIETY -UDAE . REME
- Al - Tow, TowPreg - Tape - S|4
-HE EF M - B - Iy - A7y
== - Milled ﬁb&.r » MEEl - Pultrusion
. ABajo}M - Chopped fiber -NCF Emg - Pressing
.oy 24 - Sizing -BXT Mat .Bc/asEe
A= - AP * Marix -AlE =
i ; «HEL S
f ﬂ.iﬁ‘ﬂ’i - e, Eojl - Braiding
st E7H -3Dmee - A Bt
AT ME . ; « 2lAl0IEY
Spreading Tow
" A
oot dEs dA - Binder fiber . CFRP Chip . 2IHof
« TEHEH
« ALY, W2
BMWISGL]
59 ol OJEHA | Toray, Mitsubishi Rayon, Tejin, Hexcel |

Fol=ntEl, FA20A,
Toyota, GM, 22 Cl212 | |

Dowilksa, Gurit, Hexion, Cytec, Formosa 5
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515 Boeingiit, B787 Wingtip, walelg~Eq, ¥agF,
s -
Airbusiit: A320 Sharklet & 2R AN 5 1270
< - B787 PBH, 3= 3}o v} 5\—°JEJEL&E=§X,
gt = & &| Boeingiil, :@}_ L} K 4 ]_ l
9 Vought, FHI 5 B767 FTE, S&K BT, FABFLA 5
o e ° B787 SEC11 & 2571

O 1 99 &4 HEdA FE2 A4S 7HE wiEgd, A-s28 $=(Hood), HlAAC]
E(Tailgate) & B2 F¥Fo] v¥d 42 /MEs A /A2 HAorh obz 4t

of Agol AL e A,

O AT AAAA AF AL B AT D Ade] o= HE FAHIFo e
BgA AF ¢ Repai) L AZ1E BFA AF] ALERecycle)d] B ATE
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O 20149 1F FU FFEFA A 201299 29009 tin] 52% F7ha 45009
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54d. =W FAAPart 145 "Repair Station” <17} A

O 2016 715 =W ol FAA Repair Station¢!7}d A= oz ®el % <

’ )
ULD(Unit Load Device), &¥7] FEl71&€=Z U AL}t 9 F23AF 2 =) 7]
o] FAA Part 145 “Repair Station” ¢171E H-F3t1 L.
H 40. 2L FAA Part 145 Repair Station QI7}iN| - FAA
A7 A FAi Repair Station ¢17} ratings
. Classl Class2 Class3 Class4 Limited
Designator : ZZLY
2840 WOONSEO-DONG Airframe N N N N Y
< < JUNG-GU
ASIANA AIRLINES INCHEON. 400-340
Ks ) . *Limited Ratings : Non-Destructive Testing Y
82-2-2669-1661
Classl Class2 Class3 Class4 Limited
Designator : KADY Accessory N N N Y
55 TECHCENTER-RO i
KOREAN AIR ; o et o Airframe N N N N Y
AEROSPACE DIVISION | ' Instrument N N N N Y
82-5-1970-6810 Radio N N N N/A Y
*Limited Ratings : Non-Destructive Testing Y
Emergency Equipment Y
Classl Class2 Class3 Class4 Limited
Designator : KALY
. ?Slgnd . . Accessory N N N Y
260, HANEUL-GIL, Airframe N N N N Y
GANGSEO-GU «
KOREAN AIR LINES ‘ Instrument N N N N Y
SEOUL, 157-712 Power plant N N N N/A Y
KS Radio N N N N/A Y
82-2-2656-3175 *Limited Ratings : Non-Destructive Testing Y
Emergency Equipment Y
Designator : GOKY Classl | Class2 | Class3 | Class4 | Limited
GIMPO AEROSPACE A N N N Y
INDUSTRIAL COMPLEX ccessory
GE ON WING 210 CHEON-RO, Airframe N N N N Y
SUPPORT KOREA INC DAEGOT-MYEON, Power plant N N N N Y
GIMPO-SF,
GYEONGGI-DO 415-839
KS
82-31-961-1740
Classl Class2 Class3 Class4 Limited
Designator : K6JY
CAMP HUMPHREY BLDG 2_@:350“’ E E E N i
858 ANJUNG-RI, rirame
KING AEROSPACE INC PYONGTAEK, 451807 Instrument N N N N Y
KS Power plant N N N N/A Y
82-214-227-9741 Propeller N N N N/A Y
Radio N N N N/A Y
Designator : SZXY Classl | Class2 | Class3 | Class4 | Limited
ROOM 324, AACT CARGO N N N N N Y
SHARP AVIATION K | TERMINAL orame
47 CONGHANG-RO,
INC INCHEON, 400-717
KS
82-3-2744-2382
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O H3tady 5 U FFAE A3 FAA repair station 917F dAZE GE ON
WING SUPPORT KOREA INC, KING AEROSPACE INC, (5)AF3Z o] o] o]of o] 41 7] o]
S 3 QAT Ad=dl, vls Az 2AE & KING AEROSPACE INC= 3
a5 el ) Aste] mlate] Tg-7lel didk gulE H@ists dA.

O GE ON WING SUPPORT KOREA INC: A7 3d] a-27]<z AzAL Zo shel
GEiite] &7 dxe gu ¢ BEE gaata d= GEile AsjAz 0] &3

7] AR e W ooket FobAlol FUE 5o AWFAA AL s 9

gl 72. GE ON WING SUPPORT KOREAS| =&
- GE £

O (F)AkzZoleln]e o] A A oljit = L= A 3|A7E obd FYd =l JAZ 20139 7|+
o oF 49099 A 4 oF 90047 o] AR 20061 FAR - 145 repair station

QA7HE ol FT7] Au] AHIS Qs 9.

O (F)rpzofoluoo]ldA ot 7] 2kl(Line) AHlel did =E wE 5 AMO,

FAA 2 EASA®| AH] 7bs 22 § &&718 stz @9 @4 &7/ ULD(Unit

Load Device)oll thet 2] /A7HE F7hH o2 2580 slfe] gt deAE A
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A
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KIPO

e
USPTO

HE
JPO

Gl
SIPO

[
'lT

EPO

A

- WA g H A

[v=, 4, T3]

((aircraft* airplane*) and
composite* and (thrust* adj
reverse* or nacellex)) OR
(((aircraft* airplane*) and
composite* and nacelle*) and
((inlet adj lip) or cowl* or
(access adj door) or (acoustic adj
liner) or (pylon adj fair*) or
blocker or (support adj barrel) or
(thrust* adj revers*)))

[3H=, €&]

(&3 7]* v 7] aircraft*
airplane*) and (&A=
composite*) and (A Z* nacellex

3% (thrustx adj reversex))

646

2,249

1,936

454

390

5,675

- v & 7lg 74 "AA4

(v =, =, 4]

((aircraft* airplane*) and
composite*) and ((fan adj
((spinner adj cone*) or blade* or

spacer* or platform* or
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ot
of
N

N3
Ll
N

or (containment adj case*) or (bypass
adj duct*) or (stator adj vane*) or
outlet or (guide adj vane*) or bracket*
or (cable adj tray*))) or (compressor
and (oil adj seal*)) or (compressor and
(turbine adj shroud#)) or combuster* or
((pressure adj turbine) and (exit adj
case*)) or (exhaust adj nozzlex)) NOT
(((aircraft* airplane*) and composites
and (thrust* adj reverse* or nacelle*))
OR (((aircraft* airplane*) and
composite* and nacellex) and ((inlet adj
lip) or cowl* or (access adj door) or
(acoustic adj liner) or (pylon adj fair*)
or blocker or (support adj barrel) or
(thrust* adj revers*))))

(&=, d&]

(&3 7]* W] 3P 7] aircraft+ airplane*)
and (¥ A+ composite*)) and (3
47l A4V HHl =F (fan adj
((spinner adj cone*) or blade* or
spacer* or platform* or (containment
adj case*) or (bypass adj duct*) or
(stator adj vane*) or outlet or (guide
adj vane*) or bracket* or (cable adj
tray*))) or (compressor and (oil adj
seal*)) or (compressor and (turbine adj
shroud#)) or  combuster* or
((pressure adj turbine) and (exit adj
case*)) or (exhaust adj nozzlex*)) NOT
( ((&&7]* vl & 7]* aircraft+* airplane*)
and (¥ A% composite*) and (thrusts
adj reverse* or nacellex)) OR
(((&37]% ¥ 3 7]* aircraft* airplanex)
and (¥ A+ composite*) and (1] Al
nacellex)) and ((inlet adj lip) or cowl*
or (access adj door) or (acoustic adj
liner) or (pylon adj fair*) or blocker or
(support adj barrel) or (thrust* adj
revers*))))

1,245

1,871

3,071

437

327

7,451

T A

1,245

1,871

3,571

437

327

7,451
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Fg7] HFA 71l dE FRES AW VIES vhdste] A& e. TR

b

&

fadoely Asx
/TR LT @z | m= | 98 | 32 | %9 |,
KIPO |USPTO| JPO | SIPO | EPO A
T (AA) 1 953 32 40 61 | 387
=]/ (A) Az WH(AB) 1 56 9 17 12 %
g YHAC) 2 277 8 5 14 56
2 A 4 336 49 62 87 538
TEdYH AF
NEF/TER a'F #2 | W= | 9w | 2= | & )
KIPO |[USPTO| JPO | SIPO | EPO aA
=27 (BAA) 0 69 2 17 22 110
o} F2~g
0 47 4 10 14 75
TZ(BAB)
) 72 (BAC) 0 28 2 1 9 40
(BA) A= (BAD) 0 % 0 5 7 37
9 2 (BAE) 0 12 0 1 1 14
s A
o F#(B) - 1 56 3 4 4 68
71 E}5-# (BAF)
E g o]=(BBA) 0 18 20 7 11 56
Bl = (BBB) 0 2 2 2 0 6
(BB) =]
8 1 34 6 6 8 55
71 E}5-#(BBC)
71 A _
71 A (BCA) 2 45 10 9 11 77
(BC)
2 A 4 336 49 62 87 538
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B 46. £E5] 44X} Landscape
e F9 IPARE(A%,%)
FE |29 T3
e 2o}
. #% | W% | 92 | 3% | 49 |PART
KIPO | USPTO| JPO | SIPO | EPO | =@+
AIRCELLE 4 50(15%) 24(39%) | 6(7%) u= |BAA
ROHR INC. | m= 32(10%) 4(6%) [19(2206) W= |BAA
GENERAL | o= 25(79%) | 11(22%) | 4(6%) |14(16%)| W= |BBA
BOEING | "= | 1(25%) | 34(10%) | 24%) | 1(2%) | 7(8%) | w=* |BAB
UNITED
TECHNOLOGI| & 30(9%) 12%) 10(11%)| ®= |BAF
ES
AIRBUS | & 23(7%) 3(5%) | 3(3%) | W= |BCA
SNECMA | &9 9(3%) | 5(10%) | 6(10%) m= | BBC
[HI CORP. | 9= 5(1%) | 12(24%) 9% |BBA
G iR | 93%) | 36%) | 2(3%) | 33%) | W= |BAA
ROLLE"ROYC| 4.4 12(4%) 4G%) | T |BAA
SPIRIT
AEROSYSTEM 1= 13(4%) 33%) | ©= |BAA
S
HEXCEL | W= 7(29%) 58%) | 2(29%) | W= |BAB
« o5 2ol 2o 7 7 Fo 2HFNY FHHE & 5% o9 FHAEF NG ¥
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Tool /Mold 47/ | Tool/ Mold 21 Mol el Tool/ Mold
Mock-up %+ Ol e A nzs 1z
*  Damage o FEHSAA o FTEF9
= AAZ 170 Coupon 7§+ ASH A= T/
T7H}§° o FEH-9 FEMS |+ F2AA Coupon | T H7F 71+ Ew8) A8k
34 Tool && Al Jig 2 9 Y (Documentation)
a2 ik Al g7t 717‘*”4
R * Out of Manudl, Bo ‘jj mﬁﬁ@fﬁﬂe’ 2714 EEs
< I P Autoclave PR — [FAA/EASA
Negzs | olE EES 22)7)% wzs slEEeat M R Station
71N 72 7t o FEEA B HS o]
T NERES NEAY TTE
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U 7y 29

AFY 71 2E
'17 | ‘18 | ‘19 | ‘20

AR 71e dATEE

L 337 93334 5FA Ad 271 AL

1-1. A&A g dx | 1-1-1. 58 @3 Manual 24
e (In-Manual) 1-1-2. In-manual ¢ 71& A ¥
1-2-1. &4 4 7€ /I
23T M | 1-2-2. 5 B9 9 we B4 A7
(Out of Manual) 1-2-3. 78] &4 HAst A4
1-2-4. O0A & 7= 4H
1-3. 3=&A 1-3-1. Co-cure/Co-bond &|7]< A+
Fd@71€ /e (Autoclave) | 1-3-2. A HAH3 A4
1-4-1. 5e)7]% 43 49 2L £A3
1-4. 7128 %3 i 1ot
1-4-2. 13} A7MAAE 2 v 5
2. 43F7] 9FFAZA BEFA 2 FF Tool 7
2-1. 2% Jig Fixtare | 2-1-1. 2] 3l ©& JIg Fixture 47,42
A= AR 2-1-2. M4 A% 2 7k E PE

2-2. Bonding Tool/ | 27271
Mold A& & A& (999

3. &&7 9FAFA EIA
3.-1. €4 (Damage) | 3 1°L.
HAAZ = A 3-1-92.

3-2. €4 Fgxq |21
FEM 3|4 7% 3-9-9.

3-3. &8 AZA 4

P A

3-4. N1g H7 71g |41
A 3-4-2.

3-5. 7 9 AF 301
2 TS 71E BE8 | 359,

F
o

4. &7 9F37ZA EFA

4-1. A7t A4 7E (4171
2 EFES AL 4-1-2.

4-2. FAA/EASA 5% | 421
Repair Station 917} | 4-2-2. ¢l

95 SEAT 423 9
4-3. FFAALdA |43
A7H8 5 A Y 4-3-9.




A 4 % e EUH

14, d7AH 2 F0FAA S

FRAHAA ] “TVExTs P FAA/EASA 559 T8t "Repair
Station” {17} 7IRbS 918 Al 2 AH] £ “Repair Station” 17Fs F53dkaxt
7124 17HE g Ald 9l

=
ge gl A A 2L FeAtE A 0E L wrke] guHe Rt

8 0§ ¥ 2

= 7| GAA

jai
N [e] e
Facilities w7 FERE/ ) ek
ERE RGN

_ =  Sanding Booth, Paint
General Equipment » AR/
Booth, Ovens, NDT etc

=

» AFHH FEE 2 %

T L EL -
Assembly Tooling _' ] ° = » FARA L/
Jig, Fixtures

A
i)

= Hot Bonding, Double
Bonding Tooling g‘ = AR /70
Vacuum Debulking &

= Qut of Autoclave %
Autoclave ) Ex AR Y/7)ak
Autoclave, Curing Mold &

O 9ZAFA e Fel FAAEASA 55 7% HSabojof s A4 A% “Repair
Station” E1to] A ow Wess, oo FA wi AM R T HEIAT FA

31 sho ok,

O “71%¥%+3} 9 Repair Station” <17} 7]9+S 93 AJd 2 AH] FUE& “Repair
Station” QI7F& g 53taizt st F3 QA9 7Nk dash A AR 53], &

EFdelBe 7F Hadg A4
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ERIER ED)
139 = 22 = A= 471 =
ag (2017) | (2018) | (2019) | (2020) 7
Z o = = Z o
5 3,975 2,475 2,850 1,950 11,250
o A= 795 495 570 390 2,250
Sz
] A& 530 330 380 260 1,500
g 7 5300 3,300 3,800 2600 15000

* 9o
29 7%
60%, &= 40%)2.

*EYHET B AFNEH EA JT
Lfz|g el g2 & A0/ 50 ME OfLf

)t H o 60m ME OfLf
AW EtH|of 75I M E Of LY
o) gol HE£0 329 10/at0 ZHL:

7 &7/ go 27
Lf. #o7/gol 2+
of. #a7/gol 2+

A

5H47/80 39 & o

s27/82 &

L

Ofy 0

o .
T-

L

of. #07/go] #g8ez FA&EHa I F

o

& A7NE e 60HME Oftf. CfE, &

af

o FLE A0/7/g0 BE F£I/20 FR(FE
X 29Fx 33H=Z ZE dAAH 24A HEZ20/

O0/40 R & FAFWe /9 750 HME OfLf

o 32 g Ze &
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oo 50HME Off

aEHE £

=
57

2 AP LNEY
75%, Bl7F 25% (& F

aqolg & s27/89 HE0 3£9 2



1AYE | 289E | 3dE | 4RdE
7B (2017) (2018) (2019) (2020) 3
29 | 79 | 29 | 29
Q171 580 361 416 285 1,642
AT-gH 2 A5 H 4,300 2,677 3,083 2,109 12,169
8 2 71E 420 262 301 206 1,189
g A 5,300 3,300 3,800 2,600 15,000

CoHY ME JE 48 2 718 (HgF - 218, 4T 328, 2T 189)
- IMEE 248 (YT (68, HYF - 118, T - 75)
- 24E 168 (4G ¢ 58, 78, 85 49)
- 3MEE 179 (4EF - 5, - 88, 8 : 48)
- A EE 149 (4T - 59, 69, 85 :39)

F}L

R
T

X
N
Ty Ty Ty

K

T

rx

F

%

EH X C/E =20 £8 ZEH EE

g ZHbHE 2%, 1Z 5/9’2/ g&7 EeM To/EE FH X HAE(27p)ofA
o1z 8 CACRC (Commercial Aircraft Composite Repair Committee)Of =Zaof Q=
WZ27[201 Abaris Training Resources, IncOfA] +&io}= AC 65-339 AT =
= 9/0/

a2 2%, 3&, Lf. o2/ ErE SH50p)0] “Basic Knowledge of Composite
Technology’, “Inspection, Damage Detection, and Characterization”, “Composite
Repair Process” 522 0/0f LJgF B2 Lf£L H 19.0f 215

* Abaris Training Resources, Inc.8 &R, &Xl ZA ALF O wfef E2tE =+ X
of, 527t 0|20/ X/ = “Advanced composite structure : damage repair 1-2” I} %
O MIYHE HOB £ A2HLL 0I5 T2 2200(USD) HE= 9728 190]
28 I8 AA SYE FZofE FL 9 11,000(USD)Z 0f 4L

Iy

|~

%
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8 o

X} 3}

1l O

I
=

7h AR el Ledid

i

=

T2

(1) 37 9FAFA EFA 4 FE71€ AT
ool Rkl
T & 1}3d= 22 = 3= A= 3HA
o174 1] 290.0 180.6 207.9 142.3 820.8
Agn] L A =] 2,150.0 1,338.7 15415 1,054.7 6,084.9
Hdn 2 71E 210.0 130.7 150.6 103.0 594.3
st Al 2,650 1,650 1,900 1,300 7,500
(2) 37 9FAFX EFA 28 FF Tool /M
cHel: wikel)
T 5 139 = 27 = A= 4733 & A
o1 71 4] 77.3 48.2 55.4 37.9 218.8
AAgH] = A = 573.3 357.0 411.1 281.3 1,622.7
7+ 2 7]E 56.0 34.8 40.2 275 1585
g A 706.6 440 506.7 346.7 2,000
(3) &7 9FAFA EdA S8 AF 7IENL
o] wiaked)
T & 1I3d= 22 & A= A& 3HA
o174 1] 58.0 36.1 416 285 164.2
Agn] L A =] 430.0 267.7 308.3 210.9 1,216.9
e 2 7]Er 42.0 26.2 30.1 20.6 1189
st Al 530 330 380 260 1,500
(4) &7 9FAZA BEFA FE7|& ‘BT AL
ool ekel)
T 7 1Ad= 23 = R AR A= 34
o174 1] 154.7 96.3 110.9 75.9 437.8
AGAH = A FH 1,146.7 714.0 822.1 562.5 3,245.3
7w 2 71E} 112.0 69.7 80.3 54.9 316.9
g Al 1,413.4 880 1,013.3 693.3 4,000

- 133 -



3. QA

(1) &&7] 93372 EFA g4 s871« ML
(ke kel
- & 1IA9E | 239 % | 3R |43 % A
1-1. A& Fyda A 435 27.1 31.2 21.3 123.1
1-2. &4 9 71+ N 101.5 63.2 72.8 49.8 287.3
1-3. HAsEdFY71E AL 87.0 54.2 62.4 42.7 246.2
1-4. 71 x+3} 58.0 36.1 416 285 164.2
2 A 290.0 180.6 207.9 142.3 820.8
(2) F37] 9FAZA EFA 8 BF Tool /M
(ks )
T 2 1IAEE | 209 % | 3xEE | 4x0d % A
2-1. 4% Jig Fixture 7/ 2 A= 46.4 289 33.3 22.8 131.3
2-2. Bonding Tool/ Mold 7Qgt 2 A=t 30.9 19.3 22.2 15.2 875
A A 77.3 48.2 55.4 37.9 218.9
(3) F¥7 9FAZA EFA 8 AT 71N
(ko] ekl
T % IA¥YE | 22EE | 3AYEE | 4REE A
3.-1. £ (Damage) HA71E 7 11.6 72 8.3 5.7 32.8
3-2. &4 FE 59 FEM 84 7% 174 10.8 125 85 49.2
3-3. 8 AFAE 9 AT 116 72 8.3 5.7 32.8
3-4. A1E E7t 71 N 116 72 8.3 5.7 32.8
35 e 9 AT 2 e Ve it 5.8 3.6 4.2 2.8 16.4
a2 A 58.0 36.1 41.6 28.5 164.2
(4) F37] 9FAZA EFA 7€ ‘EF3” AT
(ke weked)
T % IA¥YE | 2xEE | 3AYEE | 439 E A
4-1. A7} BA mFEs AL 61.9 385 44.4 30.3 175.1
4-2. A7} F5 JlEAT 61.9 385 44.4 30.3 175.1
4-3. Q7P A AT E A 30.9 19.3 22.2 15.2 875
A A 154.7 96.3 110.9 75.9 437.7
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ot FH) Y2EGIARY o)

o

(1) 87 45:3FA 534 44 7= A

13

(9] gk
T & 1IA9%E [ 239 =E | 3xEE (443 = A
1-1. A #8943 e 20 200 200 200 620
1-2. T4 8 71¢ M 260 300 300 400 1,260
1-3. HFz&Ed3rere e 1,800 600 900 300 3,600
1-4. 7l&x2+3) 0 0 0 0 0
2 A 2,080 1,100 1,400 900 5,480
T8 A8 o A
A 4= oA v&
FE 59 PAINT REMOVAL &H] T2 59 paint A A 2.0}
2491 DAMAGE REMOVAL %H] A9 A7 3.5
NDT 4] e R o S ASAA 109}
HOT BONDING % H] 3= 913 O0A 159
DVD(Double Vacuum Debulking) 35 ¢ O0A 1.89
AUTOCLAVE #H] AT Ak A 369
2 A 54.89]
(2) &F7] 9FAFA BEFA 58 B F Tool 7|
(b9 gk
T 7 1IFEE | 239 | 3xdEE | 4xd = 3HA
2-1. A% Jig Fixture 7 2 Az 200 0 0 0 200
2-2. Bonding Tool/ Mold 7 2 A=} 0 0 0 0 0
A A 200 0 0 0 200
T8 A8 oA A
2 4= o v&
#1252 =4 Movable CMM T2 dFAH4A A 2 Py FA 2.09]
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o

3) FF7 9

3

32 BFA Fe71E BN A

]

%3

4) &7 9

olyg} repair station ¢17}E

HH
R

254

3
oF
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2 AAF AF H2EQARTY o)

(1) FF7] 95:33ZA 534 d4 s71< A2

AL s+

ol

(2) &7 9F3FZA EFA 28 4% Tool ME

ol

ofl

1

= [e)
At gl

(4) F&71 95332 E3A 7€ ‘B3 AT

P oo

ol
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o ARTAA-ATL o))

(1)

ol

7] 9FIZA &

o

A A Frle AL

(2) FF71 9FAZA EFA 52 dF Tool ML

A Sl

o,
d
o
2
4
i
™~
ol\
N
%
=
(2

(3) FF7 933

(4) &7 9FJAZA BEFA 7| ‘T3 AT
(9] ke
T B 1IAEE | 2xd% | 3AEE | 4319 = A
4-1. A7t BA &3 A 1,500 1,500 0 0 3,000
4-2. A7} 5 7EadF 0 0 0 0 0
4-3. A7 A <A71¥Y 5 XY 0 0 0 0 0
2 A 1,500 1,500 0 0 3,000
FL 28 o AR
4| g 4= o g v &
‘ i VeExd HE & g AF
4 e A28 9204 oo see 30
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1

9 60% ool 7lE=s LT

H
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TelHE

7=

Repair

=
.

=
o

o

il elel <]

=
251 10049 €Y PR R

o

FAA/EASA

2 60% o]

[©)
7] MRO A2 159 6719 Eefo A

2749
%

7]

o

g

5}

Bonding Tool/Mold 7§ ¢
Fe7l=
Station

0284
®

AlA 3918 Tt

~o

0

X

=
B

B/

o

R

2, ohel A e AA Aol o 2%, Br), HUL ol

73

2%E AA ek

SR ERETIE

& 7] <11 MRO
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o
il
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PN
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i+
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A
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o
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]
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Ho
e

_61_

gyt 7]

Ao AHH o Anslol o, g Aol B 3

13 MRO Al &+

ko)

O uehA

A =l A B

Eil

A7t - Eom,

o REE

=i}
=

Al ;gwg

H} o
= -

7h

2=
=

)

7°
Ho
A

N

7] A8 vEe wid 7.7% 7}

Ho

O 1990 o] % gt

o

571¢]
] Z\_]XJ o]

2

g on IATAE
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7}

1

“

o] w)Zo] AA 20159 7]F 33 ~ 40%E
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==
=
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L

B/
o

el

ToR

Ho
~

2

O old OEM A,

MRO &7]s=9 “7]

gl

star 9low, CACRC (Commercial Aircraft

T

2 ‘Repair Technique Task Group =

Composites Repair Committee)
3 MRO Repair 7| &3 4

o
N
2!

At ez v

-(:51_

A=
™
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il
N

wK

],

A
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=
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2], A32] OEM
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7N &

e
R

[In-manual]

==z 2~
&4k

T8 7= N

[Out of Manual]

A5

Te7le e

Paint ¥ Damage Removal : Skin % Core

Inspection : NDT

N

Repair : Repair Az}, 2] 2], A3y 7]
Laminate % Sandwich [one side, double side]7-%
- Top Skin Damage Only

- Top Skin and Core Damage

- Damage through the Laminate

Co-cure/Co-bond 48] 7)<

[Autoclave]
] TE7sdA 2 FA 5
7= EF3}
@ 24 48 AF Tool M
e FEe 9 ¢ d4S 133 =¥ Jig @ Fixture
7} 7%
A

A 29 Jig ¥ Fixture mock-up Al Z-XF-AHE A=

A B 2R ] b A VIS 7S

74 #F Bonding Tool/

Mold 7 5t A=}

Bonding Tool ¥ Molde] A 2 Az
Bonding Tool/Mold mock-up A Z-X¢=-A1& A=

e A AEY AMNE T
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Q@ EgqA F8 AT 7ML
i 7N 8
o &R wWl &EAFLA o] In-manual, Out of Manual 7 A7
& AAIE A =
o RS FE AF HAAIE 2 xFEsh
JRR o =4 V)& 71538 Out of Manual &4 7i%
=4 1 FEM _ -
L T T - -
8H;7Ht" 719 Y (B AF FRE A=A TRE 5]
- = _
o 7]} 314 Tool & 4]
o & HEW S AJH AY ZE A2 A
a4 2 A=A | 34 AF 7 AE AlE AT AA 2 A
Coupon 7NdF 2 x|« HIA AZF g AA9 +x AlF
TR AR EIF 7 e A= AW xEgT A ¢ A%
o 1-
€ 7 - AEAR 9 AR T2 D B AY
o SA W A AF vuEA Y o]y wo]x G5
o Y H Fx Add HAE A
2ea] Mol A= w2
FE F9 Hs 2 el B o] = W malm o = 2 2
o YWY % VE BTE wAg

@ E3A FE71& ‘ZES AT

e

LI_L

A8

8] ME7]4 9 In-manual, Out of Manual, Autoclave <
2171 ¥+3 ¥ DER Approval 2171 #53H7] 913 4
zkok A st 714 AA

g e sl 2 %9 Jig ¥ Fixture,
Bonding Tool/Mold 217} 85 Axjel 4384 71F A A
Tg 21 FT(Jig 2 Tool)
2 A FAR QI7F g5 Aol EA43 7EA4 AA

49

NE7e HAS AgAE, A9

FAA/EASA %
Repair Station <17}
g5 7ed+ #
T A7 Al

A7h8 5 A9

Ul FAA Part 145 “Repair Station” 17} A o dig <l
7 85 Ha 2 7|55 Case StudyEs 53 U 933
A 7lexes B AvbEa 2 ek A

AFG2 FE7lE AT 2 A7 FE AF T]Ho
FAA/EASA %% Repair Station ¢171E @53 &+ 9=
27 AAp, A7 FAA 2" AA 5 9 Q7 ARl E
T4 AF7IE st AAle A7 85 A [ FEl7lE
MIARFE 7exss 9 MeEs 5t EA38

= REAA
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O F8 /g 874

@ =4 a7 A
%) 43 BX

Fan Reverser Support
Assembly-Duct Side
Wall 52]7]%

w]
=

(1) Dia. 1.0 in, 3.0 in
(2) Lap Shear Test :
- Tensile Shear (after 10 min. at 121 C, 16.55 MPa)
Flatwise Shear (after 10 min. at 121 C, 4136.8 KPa)
OOM 7] : >Dia. 1.0( 254 mm) °]%

Void : <10 %

5 A e S

Fan Reverser Support
Assembly-Core Cowl
Skin and Doublers

o<

e Q

(1) Dia. 4.0 in, 3.0 in @2 1071 7}# &
(2) Lap Shear Test :
- Tensile Shear (after 10 min. at 121 C, 15.85Mpa)

- Flatwise Shear (after 10 min. at 121 T, 2620KPa)

2] 3

a7 % - OOM 7]% :>Dia. 40(101.6 mm) °|4
- Void : <1.0 %
Q@ B34 3 3 F Tool M
SR R%H BE LE

Fan Reverser Support
Assembly-Duct Side Wall

e Jig Fixture : &3] 2 %=¢
7l 2y AAFA (+/-)

Fan Reverser Support

and Doublers

Assembly-Core Cowl Skin

qgu9 7E

CF6 7ls+ MRAS
CMM MR 92455
2 CMM 78-32-00

Bonding Tool : &3]
dHFAGF (1 -017-05
ppm/K: 534 71<%) 7)<

Fan Assembly Blocker
Door-Block Door Edge

3 L (Disassembly /
2L 2D YA E A Assembly) A%
(+/-) S¢S 7F -

EdE

=i

A7 wellek =9 Jig R

Fan Assembly Blocker
Door-Blocker Door

Facesheet

Fixture, Bonding Tool/Mold

w73
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Q@ EIA 9 HF 7leMd

R AFH B 7 H] 11
A= FrE 759014 A7/
AY HE FBE(%) ol 2} 7% 7}
qE x5 90%0] At HE7H/ « DOT/FAA/AR-0
A= A= IEE(%) e 24 A 7¢ 0/46 "Repair of
= LRI RS Composite
05 0] A+ o
?—;g_ 701_5_:— 9‘—}%(00) 90%0] o X}_;—(ﬂ j%] 7}_ Laminates
] = Z B2 B2 |x
e "'7:: :';'LEO . 909 0] A+ ;‘j“ 7\3‘;‘%/ * DOT/FAA/AR-0
b}-—‘ﬁ_ O - »J—X]—'ﬁ_( 0) }'7(” 07]— 3/74 ”BOl’ld
a5 Fx2E 10% 014 A7/ Repair of
A W FE HEE(%) o 275 7} Aircraft
A=A FHE o | AR Composite
o .
4% 2w Axee) | OO0 | Aawn Sandwich
Structures” %
ME A Fx2E 90901 4 A7/ e
#3 A= FEE(%) o 2475 7}
A== F2E 90% 0] 4 A7/ e ASTM/ISO/MIL
AdEF AT LAE(%) e Z}A| 3 7 -Handbook-17
A=A F2E 90901 A A7/
79 A= 2 A8(%) o 21733 7}
@ EFA 871« “EF3" A
QA7 AFH 5% H| 31
In-Manual, Out of Manual, Autoclave
o~ 2 ol B = = g=a W oo
Ijga N7HE 5 FE7le 158 9 AV C neg A=
- § 52 937
FAA/EASA % °
" .ﬁj‘°° A4 Aw 25 2 29 Jig 2 Fixture, )
epair Station i
P Bonding Tool/Mold 17} 25 Fa7]% ~ FAA/EASA

At A5 9

Fe71E F+3t

CFR Part 145

A% AWAE, AY
AEEEAOFOE
=

& X¥7(Jig & Tool) %
Aapel EA sk 7=

Repair Station

N
7t sETE
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-
L)
N
EhS
o2l
i)

- Fgd3 vy 241, In-manual

- FERe 2w 24 AT % ¥4 AH5

- O0A 71+ A+ 3 HAs3t

=
- FYvle A A4y #2438

R

A 48 A% Tool /M

dxd 58

- FYRFd wWE Jig, Fixture A4 2 A=
&

]_

|
N

4 AE D A7 N TR

- Bonding tool ¥ Mold A A #|Z

- e AF L A A 7E

- A A" AT AA R A Y Z2AS AY

i

-

—_
L
H

(

o
L
!

!

B~ 0w
22k
rf re
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Dv

L]

b

H AL E

A FE71E A

- 72t FE RS WE FedH AAE

- Out of manual Fg]7]5

- AN, T8, ASsES A4 digk e Ve AR 74

- AR A L HF HaA

S)
J%

@ E2&A 2 3F Tool M
- FE 5% 9 Jig Fixture A A H 1A
- Jig ¥ Fixture A&
- Bonding tool ¥ Mold A A H 31X
- Bonding tool % Mold A%

- AR R FHFE HIA

&)
e
Ac) E,O,EEE‘I
>xS g d
%N'ng—h
H_Hj‘j
N
>

|

9y

2 By 4 b
>

Y
f
]
>
N s}
B
ofN
[—n: jukcil
=
2

@D EFA FHe “BEI NT
- FE7E AV 95 A4 2 B i2F8 &
- 58 A tool A7} FE HAA @ #H xF3)
- AEAIE 2 A AT A7 E S dAA] "R
- FAA/EASA repair station =% <17}

- AAEAA B FHF RHAA

R

A
5} A

rin

N

® 718
- 8¢l MRO A% dAet JV A A AF Al Far)go] &9
MRO A#dAek F% A7k obd A5

0 2snA A%
O ARBIA : A FoF 7 A
o

0 A% nuA Wk FR AF

- 146 -




5. At 71 2 A A oAt

O 7712 @ 4d(2017 ~2020)

O a8 52

(ehe] @ wekel)
IAEE | 2x1dE | 3RUEE | 4REE
T 5 (2017) (2018) (2019) (2020) A
= 9 C = 9 .
45 3,975 2,475 2,850 1,950 11,250
A =l A= 795 495 570 390 2,250
E]L s A= 530 330 380 260 1,500
e Al 5,300 3,300 3,800 2,600 15,000
O A e A
1IA9E | 2349x | 3REE | 444 %
T B2 (2017) (2018) (2019) (2020) A
= 9 5 o T 94 ¥ 9
g5 1,9875 1,2375 1,425.0 975.0 5,625
azu | g Eih=y 397.5 2475 285.0 195.0 1,125
& 265.0 165.0 190.0 130.0 750
g A 2,650 1,650 1,900 1,300 7,500
@ E2&A 8 3 F Tool AL
1IA39x | 23d= | 3xEE | 4xd=
T8 (2017) (2018) (2019) (2020) A
= 94 = 9 = 9 = 9
A5 529.95 330.0 380.03 260.03 1,500
Gy 105.99 66.0 76.01 52.01 300
AFul | Rz
qE 70.66 440 50.67 34.67 200
g A 706.6 440 506.71 346.71 2,000
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= JlEME
19T | 2819 E | 3x ¥ E | 49 &
(2017) (2018) (2019) (2020) A
= 9 = 9 = 9 7 9
3975 2475 285.0 195 1,125
= 795 495 57.0 39 225
A& 53.0 33.0 38.0 26 150
530 330 380 260 1,500
@ BFA 871« “FF3” AL
1A3d% | 239 % | 3x¥YE | 4x1¥Y =
(2017) (2018) (2019) (2020) A
= 9 = 9 = 9 = 9
1,060.05 660.0 759.98 519.98 3,000
= 212.01 132.0 152.00 104.00 600
35 141.34 88.0 101.33 69.33 400
1,413.4 880 | 1,013.31 693.31 4,000
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A 5

A ALY &M

24.

A (Thrust Reverser) &34 &4

]

7] 952

g3

HAE I

Hr

ATNE

7},

—
1o

Fevlgel AAA Bow

FEA

e

9

TelH g 71 60% o]

2lHlg 9 60% o9

), =+4HOut of Manual),

PN
T

(In-manual

=<4 (Autoclave) 8] 7]

H{7152 CF6 %

= s

w8} ) F9 A GFAGAY A EFH JE A B I)F

tX| CMM =X 0o

NP,
- MRAS(Middle River Aircraft System), Goodrich

3 104. CF6-80C2 Y7

Aircraft Structure
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o3
X

o 9 4

& A

TA3% & Fan reverser support assembly, Fan reverser

translating cowl, fan reverser blocker door 3 #&o thsh gl7]=S 7|

al
=

. aTAT HE

e

;r_L

A&

Y
FoA e

[In-manual]

o

b
O>~

== 2~
=&k

T 7lE N

[Out of Manual]

A&
T 7E N

[Autoclave]

7] % 35}

Paint ¥ Damage Removal : Skin % Core
Inspection : NDT
Repair : Repair @4}, 48] v, A4 7]

Laminate ¥ Sandwich [one side, double side]T-%

=z
il

- Top Skin Damage Only

- Top Skin and Core Damage

- Damage through the Laminate
Co-cure/Co-bond 2] 7] <

TH7leda 2 £A435)

A% B3R
O 97 CMM,
of M

/‘\31—

O CF6 7|+ &

SPM/ SRM/ OEM Repair Manual 8]7]% 7]%& % Out

anual 2] A59AA FEl7l= N

of 3t In-manuallCMM]AH4 HXE 7|To=2 AA

YA BE

Fan Reverser Support
Assembly-Duct Side

Wall §~8]7]1%

Q

]
o .

=

(1) Dia. 1.0 in, 3.0 in A 57 A S8
(2) Lap Shear Test :

- Tensile Shear (after 10 min. at 121 C, 16.55 MPa)
- Flatwise Shear (after 10 min. at 121 C, 4136.8 KPa)
- OOM 715 @ >Dia. 1.0( 254 mm) °]*

- Void : <1.0 %

Fan Reverser Support
Assembly-Core Cowl
Skin and Doublers

el 75

Q

]
o .

(1) Dia. 4.0 in, 3.0 in €}zl 107} 7}#] 4213
(2) Lap Shear Test :

— Tensile Shear (after 10 min. at 121 C, 15.85Mpa)
- Flatwise Shear (after 10 min. at 121 C, 2620KPa)
- OOM 7| :>Dia. 4.0(101.6 mm) ©]*

- Void : <10 %
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ZleNd B8 2 WE
559 %4 2

Fan Assembly Blocker
Door-Block Door Edge
T 7+

Fan Assembly Blocker

- Any Length
- Void :<1.0 %

- Any Length
- Void : 1.0 %

Door-Blocker Door

Facesheet 2] 7]

Fan Reverser Translating
Cowl-T Hinge Wear Strip

- No voids, & wear strip edgeZ% & 0.030 in ©] W
£,
T 7+

porosity = 3]

Fan Reverser Translating | (1) Dia. 4.0 in, 3.0 in @1z 107) 74A] 48] 3] &.

Cowl- Perforated Skin - OOM 7|5 : >Dia. 4.0 o]%
T 7= - Void :<1.0 %

* Llap shear test= matrixS/ interlaminar strength(bending load)8} In-plane Shear strength
(torsion load) Z<

* FEZIE LIZFBIE L2 R/ AXIIE S CMM/SRM & JjE OOM Z|F 2z FEE SF# A/
V&I, Ef /&S AE YGFEXEAC J|£8 2 JfE Al Bt J/EE JfE

A28 AL

7} A8 Ak

GEER )
12AHd = 2 = A= A=
F B (2017) (2018) (2019) (2020) A
29 | 24 | 29 | 29
A5 1,987.5 1,237.5 1,425.0 975.0 5,625
A= 3975 2475 285.0 195.0 1,125
AE] | Rz
SR 265.0 165.0 190.0 130.0 750
& A 2,650 1,650 1,900 1,300 7,500
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HAE II: &7 95334 (Thrust Reverser) 284 8 A% Tool

T
(deformation) Al ©], aerodynamic J7 2 geometry T3¢ T2 = 44
TS @ g de AE ek =9 Jig ® Fixture, 71213l A9 Bondig

Tool 7) &

op
ot

Ny

fru

Lo,

ol ol
o

e 2 e
"N
oo

&
S

7] % Engine 71¥¢] 15 o]ola, g3 AL el =<}
o] &olgt FFFA By HIA AFFA T =53t 2

oo
Ho

o ol

2 Falol =9 Jig ¥ Fixture, Bonding Tool/Mold 7H%
A9 FGE A G AEE S

O 9FXHx 4% & Fan reverser support assembly, Fan reverser

- 152 -




translating cowl, fan reverser blocker door 3 #&o] W3t ST & 93
Reverse Engineerings &3 &3t A &Fallek =¥ Jig % Fixture,
Bonding Tool/Mold 714t

] cowl X]9=(H % Laser projection =74) =4

% Jig ¥ Fixture, Tool/Mold®] 3174 Bolting®] 9 *-&x 2L Fa (+/-)

%
e, 29, Feldd g2e AAVieE 9 A R

T 1Rt RS
ol 7} 711 o FE BE A H YAS mEst 29 Jig ¥ Fixture
> A7, Az A AABA 9 s

« A% =9 Jig ¥ Fixture mock-up A &-AF-A& A5
o Az B z2H/EE g A AT e S

ol 7 71 F * Bonding Tool ¥ Molde] A 2 Az
7 % Bonding Tool/ |* Bonding Tool/Mold mock-up #|2t-%]4=-At-& %
Mold 71 2 A=} o T MR AT e E

% 434 2%

+ Jig Fixture : ¥3a] % %¥
7% 1A JAETA (+/-)

Fan Reverser Support
Assembly-Duct Side Wall

Fan Reverser Support

) _ F6 7]+ A
Assembly-Core Cowl Skin | * Bonding Tool : % 3}) CF6 7] MRAS
CMM MR 92455

and Doublers dHGAF (1 -017-05

ppm/K: 2@ %) A% |~ CMM 78-32-00
Fan Assembly Blocker AAALE W FAke A B (Disassembly /
Door-Block Door Edge (+/-) &l ame 7= Assembly) A=}

2 7lE 2

Fan Assembly Blocker . AY Bas 29 Jig ¥

Fixture, Bonding Tool/Mold

Door-Blocker Door

Facesheet
3

« Z37)E OIS S P/ AXIES CMM/SRM & I OOM J|E 45 B2x 21
HAIZKS S0, B 7JES AIF GEFIBKC F|SE I B IEE s
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GERE L
IAEE | 29E | 3RYUE | 4A4dE
78 (2017) | (2018) | (2019) | (2020) &7
29 [ 29 [ 29 | 29
45 529.95 3300 |  380.03|  260.03 1,500
. A 105.99 66.0 76.01 52.01 300
A7) | W
A% 70.66 44.0 50.67 34.67 200
& 7 706.6 440 | 50671 |  346.71 2,000
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22 A X (Thrust Reverser) 234 8 AZ

Br

wK

Hr
ol

Nl

7},

jn

il

Out of Manual 58 7]

—~
o

ol

4

wK

Tool 74, A]

=]
>~

. Al Jig

Az 74l Hojglon 13

Sk

ol

AH(FEM)

o Fzo uwet v

A

b

gl Al

Al g7 (Jig B Tool) A< A1 23

coupon A&

A

Y2

=]
=

4]

d XS+ O

2| A[EHS| 7= A[HE Al

AL
e

gl 107.
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O M= F+2E2 F2 35 de& 94 (Tensile), &= (Compression), &
©@(Shear), w3 (Bending) & & ——rL-E* T uew g&E Y E, Zo TR
Hoo7g FEd A 2 Aol Hest, ste FH 9 AlE Pt whet
Alge Age Aldy eld$ ¥ gy (NDT) Algd3s 53l &4
A 23 1WA

T2 A8
o EA4FEY H E&A43AY  In-manual, Out of
&% (Damage) #7174 Manual 7&*}7]% 7HHE]—
o NS e AF HAAIE B ZEs
o =4 ’\\’4715711‘:”01] 7153 Out of Manual =4
&) 2= B 9] FEM &) A /)t el A Vel Y (B3 A Tx2E, AE
[Out of Manual <=2 %< d AA 2= 5]
71 ] « 718 a4 Tool [INASTRAN/ABAQUS/ PATRAN
)28 &4
o U REM S AlE AY ZRAA A
o HYA AF FE AP AE A AA 2 AR
&4 (Damage) el AFAW | ¢ wHA AT 7 AR T2 A
Coupon 7B¥ 2 AFF 742 | o MR AlA A&7 AA 2 A=
Al |7 7l i o ME=9x ] AW Tz AY
o T AHe A AY
o A 2 AR A3 v EA 3 dloE He] =
e Y B9 7z AAA HE #HE
i—ﬂﬁi—j} AR S R B v R e - g it
T . FEMe R E mEs £A
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s AHFY 5% 37k H] 1L
4% TEE ey | SENR
A A% 3 BE(%) o 27 3 7}

- e « DOT/FAA/AR-0
AT TE= A7) .
A 909 ] 4+ _? / 0/46 "Repair of

ot A= 3 EF(%) 2} 7 H 7} .
Composite
AT TEE 909% ] A+ AE713 Laminates”
ol AE QA& (%) ZFA) 5 7}
HE L 9096014 AE1H/ |« DOT/FAA/AR-0
- (0]
45 AR 248 (%) ° 2% 7} 3/74 "Bond
A5 T2E 0% 0] 21 AT 72/ Repair of
[e]
A% V2 A% HEE(%) e 24 % 7} Aircraft
M= A] 2= 90061 A A7)/ Composite
otE 7w 3 EF(%) orhe 24|53 7} Sandwich
NE9 x| TRE . AR/ Structures” &
o/ o] A
39 2% 355 0%) 0%l 4457} w7
M= A FZ2F A7/
9g0] 2 e ASTM/ISO/MIL
NE JE O 2HS(%) 90%e173 214 5 7} 150/
N -Handbook-17
WES A T EE ooy | AR
8 AT QA8 (%) e 244 5 7}

© FEOIZY PSS S
Mil-Handbook-17 Z|F9/ &
g 54 B IFE s

HEIT|ZOf CMM/SRM

gt/

g OOM Z|FE ASTM

;Eé/

HEN 2E WSO, B F)FY AF GFEFFAS )%

28744

7F. A8 4 Ak

(1

(k9] @ wigk

1d= | 2xd= | 3xdE | 439 %=

T B (2017) (2018) (2019) (2020) 3 A

= 9 = 9 = 9 = 9
A5 3975 2475 285.0 195 1,125
A= 795 495 57.0 39 295

A | R

A& 53.0 33.0 38.0 26 150
st Al 530 330 380 260 1,500
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HdAE IV :

olf
l-J
s
18
"
N

3} X (Thrust Reverser) 234 =87<&

¢

717

=2
4
3

e
M| FN o
as
=
e

R
op

7 AT

4
e

AdA 9] 7l NS AA Su 9 8
= FAA/EASA %% Repair Station 5% & <]
ERE AA 7y pEriee] HA8sE f

f
o
~
n
2
12
i

Nl o
of\ N
> 0%

%

Wm
=
=
mzr

b oo

MN
=
i
i
=5
it
i)

AC)
N

otk
ol
>
>
e

Rt B IF2#XA9 In-manual, Out of Manual,
Autoclave F]7|& 3 +39t DER Approval, FAA/EASA "Repair
Station” QI7Fe E53at7I9gk Q17b7le 9 7]uke] digk A Fej7)s, <
7EAA, Q17k1E, A7tE S A A9 AA 5 A9 olF VIRte R
71 7139 FAA/EASA %% Repair Station 3212171E IE53E=
T HE7F 17F pool T8t A st As HxEE T

0
-
N

A77F ZulQl7kel s9] FAA QI7FE BYF dAxoz 53
=l Az JI7PIE Ve SR Ao R, e ARt
A AE g A9 collaborationel] o3k 217} 7|¥ke &

- [ oo |
_ [ osoomeima |
- | PR [ RASE Y M1 NPT B |

Accreditation Process

18 109. A7telS S Qg Bxt
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oA e

A&

o &Y NE7]& 9 In-manual, Out of Manual, Autoclave
T8 7l% ¥+3 % DER Approval 271 35357 3%
Azaket A sk, 7= AA

e oAt Al AR Fel 2 =9 Jig ¥ Fixture,
Bonding Tool/Mold 17} &5 Hdzate}l A3} 7144

A Al

o T MrlE HSs AIAHE, AE AFF(Jig 2 Tool) H
AgAz A7} 85 dapet EA8 7IEAA AAl

i

?.

N
-

e
AN
ﬁ‘ r_{u
= X
(N
N
pI)
L]

e ] FAA Part 145 “Repair Station” €17} A Korean Air
Aerospace Division, Korean Air Lines, Sharp Aviation K
inc., Asiana Airlines, GE On Wing Support Korea Inc.,
King Aerospace Inc.ol th3t 27} 5 dAx 9 7|&55%
Case Studyg &3¢ =Wl A4FHFA 7esxiest 9
A7FE A 9wt E Al A

e Thrust Reverser(9F33x]) =27« /& 2 A7}

FAA/EASA 5% FE5 AF 7]#o] FAA/EASA 55 Repair Station

Repair Station ¢17} A7HE S5 ¢ e AA AR A7 FAA 26

JE J)FAF 2 AAd FE R Q7 Ay A ARE A

Z=a) ol 71ed )| Arek Q17 g5 A [—’F_El I A FH

VNedsst @ A7 E 58k 43

7 A AT

* FAA CFR Part 1459 ¢/A FAA Order 8900.1 Volume 2

Chapter 11. Certification of a Title 14 CFR Part 145 Repair

Station Section 3. International Field Office Procedures for

Certificating/Renewing/Amending a Part 145 Repair Station

Located Outside the United States and Its Territories and not

under a Maintenance Implementation Procedure (CHG 215 -

6/8/12)

A7 5 A9

A 434 B8 H 32
In-Manual, Out of Manual, Autoclave e
#e71% AEE FuvlE wEe 2 Az |- 28
A 5} T 9
49 4% 29 2 29 Jig 2 Fixture, A
Bonding Tool/Mold 217} 85 &7« - FAA/EASA
T Al CFR Part 145
A@AE, A A E T (Jig B Tool)
Ax Q7y 85 dxet A sk
st % A3t
*FEZIES LIIBISE R/BF HEZIEFS "GFELEA] Repair Station” Z|F A ZfESHE, Ef
Z|&8 Jlg B2 JfE Al Bt JIFE IS
* ZUY 23] MR OIHUN &9 ~2/ IV X B9 collaboration EX}LX] I|Hl2Z=

N
= olN

FAA/EASA 5%
Repair Station
A g5 A

=
Fe71E £33

oX oo

7

=5

AN e ofN | FN

2 Repair Station

=i
% T >~ =
?_]_7]' oo T

FRl > o
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7} A8 oAk

(& LR
IAYE | 23EE | 3RUE | 49 E
T (2017) | (2018) | (2019) | (2020) A
= 9 = 9 = 9 = 9
AR 1,060.05 660.0 | 75998 | 51998 3,000
- A3 212.01 1320 | 15200  104.00 600
A H | R
dE 141.34 880 | 10133 69.33 400
1,413.4 880 | 1,013.31| 693.31 4,000
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E5 917}
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S EEFSE B2 RE Q) FAAD, G2 RE AR L AL Fo
a1 2117} Nadcap, FAA DER % #AHE 7Y 55 185

* Nadcap(National Aerospace & Defence Contractor Accreditation Program) : ] =y
FegFEor 34 R BYA FANG o B A7

«* DER(Designated Engineering Representatives) : 7] FAA 4t} ¢17td 7]&A]d 2
Pel A7)

2. 44974 A $H=d

b FR Eel Fue] thael FTAL Fel ARG BAG A it THEAT YA
o A% b e,
L. AS/ISO/NADCAP 1% 259 7H4.

o AAA AATE (A 9 AA 5)Ad BFAA AF A MR

7 gElrh AR TEADFEA D AEAL AZE 5]
g, 93082 o) FeAe) Fese Fulgerd A%,
. et A Ae 2 A7
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BA BE 1 Y5
o A S5 JlE2 R 72 =7} 0l=
gfodo| of Apparatus and Method for Making a Tubular Composite Barrel
i ) 2008-052968 )
ER=le (2008.03.21) TUHAFZHZT

2009-0236779 7640961

I S E2Ws

SHH= (2009.09.24) s A (2010.01.05)

2ol ROHR INC. ] 5 ALEf 27H() S2(0) 29()
= =

A 360° tool for making a one—piece composite tubular structure, such as a skin of an acoustic liner, is
adjustable between a molding position and a non—molding position. The tool includes a base, a fixed
segment mounted to the base, first and second doors hingedly connected on either side of the fixed
sector, and third door hingedly connected to the second door. The third door has a circumferential
extent that is less than one—fourth that of either the first or second door. Sealing members are provided
between the doors. Collectively, the fixed sector, and the first, second and third doors have a
predetermined shaped surface that corresponds to a portion of the contour of the tubular structure to be
formed. After composite material is applied on the outer surfaces of the fixed sector and the doors, a
vacuum bag is formed to surround the composite material and also the joint areas on the inner surface
of the tool. The entire tool may be placed in an autoclave for curing. The tool may also be used for the
layup and bonding of an acoustic core sandwiched between pre—cured skins.

HaHel 1

A 360° tool for making a 360° composite tubular structure, the tool being adjustable between a molding
position and a non—-molding position, the tool comprising: a base;at least one fixed segment that is
fixed relative to the base, the at least one fixed segment having a first circumferential end and a
second circumferential end;a first door having a first circumferential end hingedly connected to the first
circumferential end of the at least one fixed segment;a second door having a first circumferential end
hingedly connected to the second circumferential end of the at least one fixed segment;a third door
hingedly connected to the second door and configured to fit between the second door and first door
and complete the 360° circumferential extent of the tool: anda sealing member between the at least one
fixed segment and each of the first and second doors and also between each of the first and second
doors and the third door; wherein:the third door has a circumferential extent no greater than one—quarter
of a circumferential extent of the smaller of the first and second doors.

™

cH

K

ez g2 EP2450171B1, EP21034048B1
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A 5352 JEERF: 2 =7} 01=
wioiol o SYSTEM AND METHOD FOR FORMING PERFORATIONS IN A
=52 5% BARREL SECTION
2013-012243
Er (2013.08.28) SMATRHS
) 2015-0063932 )

I S EEHS

sHe= (2015.03.05) s=E2

20l Tgirf;’aer'{;g ] & AL ZH(O) E=2() 29()

= =

A drilling system may include a plurality of robotic drilling units. Each one of the robotic drilling units
may include a drill end effector positioned inside a barrel section. The barrel section may be
configured as a composite sandwich structure having an inner face sheet. The robotic drilling units
maybe operable in synchronized movement with one another to drill a plurality of perforations into the
inner face sheet using the drill end effectors in a manner providing a predetermined
percent—-open—area of the inner face sheet.

FaHLA

A drilling system, comprising: a plurality of robotic drilling units;each one of the robotic drilling units
having a drill end effector positioned inside a barrel section configured as a composite sandwich
structure having an inner face sheet; andthe robotic drilling units being operable in synchronized
movement with one another to drill a plurality of perforations into the inner face sheet using the drill
end effectors in a manner providing a predetermined percent—open—area of the inner face sheet.

HETH
: - EL _|—.-11'
; :'. pEnRE N m
o -!j W |
—
“ Loy -'r__a—
r
y JP2015-061736A, CN104417761A, KR2015-0026804A
e 38

EP2842672A1, CA2857827A1
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A 33 JeER0{RAE 27} ol =
dtod of of & SR X A S35 Iilge 28 X gy
2001-129425
W5 (2001.04.26) EEE
S 2002-321238 SEus
(2002.11.05)
e KAWASAK] HEAVY iy 5 ALEf 2H(O) E=2() 29()
IND LTD
= =
Ct28ol HIE Al, Y s£D|8 T8y C2¢HEe =20 A& SCE 29 2 M5 Z0|0tH ol
g J12to] Ash Al Z2|Zd 0 2o RE0| Z2lZy 2 X0 2ol XK == 6t &
2EOF BUCSOH E2 FYS OIF 2| AX UM B3 HHEE OHBEHES HIsHs ¥WS MBS
25 g MEH <X 529 5| 2 NS HAAD D DYIUES AF K4 NS 3, 0
MEst Ty QHTN HAN oo Ch2=29 RYES 020 T 0222 0| s e |Zd ] Ct2dus
S0l W8 SO0l 286 SAS, MRl =S 01 WO AW, To 1 204 WEES Mol 3o
S8 BC Foiol HUNE Sof A0 OI0IA WEE LS A2 Bl 0/ 25 ¥ wEES xNa
To|Zy 0 Ch2SHEo E*OI YO WAHH MEH ot E=2H 4 S E0IL LESH0IE S0 €0
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A £54 2R RO FAE =7t =&
gtojo| of & Using a stiffener to repair a part for an aircraft engine
2008-251481
Eaus (2008.04.22) | PHMAFTHS oot ot oay
_ 1985538A2 _ 198553881
DAINH & E=EHS
s = (2008.10.29.) SHE<2 (2012.06.20.)
United
E2lol Technologies & ALE] 370() S8(0) 24H()
Corporation

=

Ju

A method of repairing a part (10), which has a first side (10b), a second side (10a) opposite of the
first side (10b), and an aperture (12) that makes the part susceptible to cracking, includes the steps
of forming a slot (28) in the first side (10b) of the part near the aperture (12), inserting a stiffener

(42) into the slot (28), and attaching at least one repair ply (50) onto the first side (10b) of the part
to cover the stiffener (42).

H7E9 1

A method of reinforcing an acoustic liner (10;110) of an aircraft engine having an acoustic side
(10a;110a), a non—acoustic side (10b;110b), and a large aperture (12) in the liner that makes the liner
susceptible to cracking, the method comprising: forming a slot (28;128) in the non—acoustic side
(10b;110b) of the liner, wherein the slot is located near the aperture (12) and has a bottom;securing

a stiffener (42;142) into the slot using at least one adhesive; andattaching at least one repair ply (50)
to the non—acoustic side (10b;110b) of the liner to cover the stiffener.
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The invention relates to a method for making an acoustic attenuation panel, comprising using at least
one foam block (1), coating at least the acoustic surface of said foam block (1) with a fresh

composite material (9), and making perforations (27; 27a, 27b, 27c, 27d, 27e) in the resulting
coating.

BT |

A method for making an acoustic attenuation panel in which at least one foam block is taken, at
least an acoustic face of this foam block is coated with a fresh composite material, and perforations
are made in the thereby achieved coating.
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Method of making a composite bond cascade for a thrust reverser
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A composite bond cascade for a thrust reverser unit of an aircraft engine nacelle and a method of
making the cascade. The cascade made of continuous fibers used in forming vanes and beams of
the cascade for reducing weight and improving the overall strength of the cascade.

HaHL

A method of making a composite bond cascade made up of a plurality of parallel vanes and
intersecting beams, the steps including: using a plurality of angular metal frames stacked one on top
of the other;inserting the frames around a metal tool mold, the mold having an opened top and
bottom and openings in the sides and ends of the mold;securing continuous first fibers on one side
of the frame and extending the first fibers through the openings in the sides of the mold across to
the opposite sides of the frame and securing the first fibers thereto, the first fibers disposed one on
top of the other forming a wall of the vane;securing continuous fibers on one side of the frames with
the second fibers disposed in a spaced relationship from the first fibers and extending the second
fibers through the opening in the sides of the mold across to the opposite sides of the frame and
securing the second fibers thereto, the second fibers forming a wall of an adjacent vane:securing
continuous third fibers on one end of the frames and extending the third fibers through the openings
in the ends of the mold across to the opposite ends of the frame and securing the fibers thereto, the
third fibers forming a wall of a beam;securing continuous fourth fibers on one end of the frames and
extending the fourth fibers through the openings in the ends of the mold across to the opposite ends
of the frame and securing the fibers thereto, the fourth fibers forming a wall of an adjacent
beam;inserting a fabric around and along the sides of the parallel vanes and intersecting
beams;inserting a plug to fill the cavity between the first and second fibers and the third and fourth
fibers; andheating and curing the fibers and removing the plug therefrom.
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The reverser includes a partition (28) exhibiting openings (19) and separating the cavity (16) which
exists, when the doors (2) are in the closed position, between the front part (7) of the internal panel
(11) of the door and the stream of gaseous flow (15) flowing in direct jet mode through the jet pipe
CA, thus overcoming the aerodynamic losses which result from the presence of this cavity.

7S 1

A thrust reverser for a jet engine, especially for an aircraft, of the type having pivoting doors
articulated to a cowling surrounding the engine, said reverser comprising: an internal panel delimiting,
together with said cowling, a jet pipe in which a gaseous flow flows, said doors being movable from
a retracted cruise position in which they are in the extension of the cowling and allow said gaseous
flow to flow in direct jet mode, to a deployed reversal position in which said doors at least partially
close off the jet pipe and open a flow deflection well formed in the internal panel of the cowling and
allowing the flow to escape radially toward the exterior and toward the upstream end of the engine,
said doors being equipped at their upstream end with a deflection spoiler and having an internal
panel which, when the doors are in the retracted position, is separated, radially toward the exterior,
from the surface of the internal panel of the cowling, an empty cavity thus being formed, in the
region of the deflection well, between each of said door and an external boundary of the gaseous
flow determined by a surface of the internal panel of the cowling, wherein, to avoid, in direct jet
mode, disturbances due to a presence of said cavity, the cavity is separated from the gaseous flow
by a partition attached to the internal panel of the cowling and pierced with openings placing the
cavity in communication with the jet pipe.
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The patent refers to the field of 'jet—propulsion plants'. The invention relates to a grid—-type thrust
reverser comprising: a fixed structure (1) on which a rear frame (3) bearing said grids (5) is mounted:;
a mobile structure (7) comprising an outer wall (9), an inner wall (11) at least partially formed by at
least one acoustic panel (13), and at least one partition (15) connecting the outer wall (9) to the
acoustic panel (13); and actuators (16) placed between the fixed structure (1) and the mobile
structure (7), extending through openings (17, 19) formed in the rear frame (3) and the partition (15).
Said thrust reverser is characterised in that the rear frame (3) and the acoustic panel (13) are
sufficiently radially close to each other to interfere mutually and in a controlled manner when said
mobile structure (7) is in a direct jet position.

FaHLA

A grid-type thrust reverser, comprising: —Fixed structure (1), which is provided with the supporting the
arill blade (5) of the rear end frame (3); —A movable structure (7), which includes an outer wall (9),
at least in part by at least one baffle (13) forming the inner wall (11), said and outer wall (9) is
connected to the baffle (13) of at least a separating element (15); —An actuator (16), is interposed
between the fixed structure (1) and the movable structure (7) between, and extending through to the
rear frame (3) and the separating member (15) formed in the orifice (17, 19); Characterized in that
the rear frame (3) and said baffle (13) sufficiently close to each other in the radial direction, so that
the movable structure (7) is located in the forward injection state, the rear frame (3) and said baffle
(13) coherent each other in a controlled manner.
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The invention relates to a beam (1b), in particular for a cascade thrust reverser, including a skin (21)
made of a composite material and defining a closed section, wherein said beam is filled with a core
material (23).

HEHLA

A cascade thrust reverser for a beam (1a, 1b), which comprises a casing (21), the casing is
composed of a composite material and defining a closure portion, is characterized in that, the beam
is formed by a core material (23) is filled.
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A method of manufacturing an inlet assembly (17) for an aircraft engine nacelle comprises the steps
of: providing an inner barrel (39) and an outer barrel (41) which is radially spaced from said inner
barrel; forming at least one zone of deformation (71) in a rear support (35, 101) by forming an
arcuately extending energy absorber (67, 113) in said rear support (35, 101), said energy absorber
being located in said rear support such that said support is deformable in said zone of deformation in
response to an applied force during a fan blade—out event to prevent fracture of said rear support;
and attaching said rear support to the outer barrel (41) and the inner barrel (39) to form a closed
axial end of the inlet assembly. According to the invention, said method further comprises, prior to
attaching said rear support (17, 101) to the outer barrel (41) and the inner barrel (39), forming a
plurality of circumferentially spaced ribs (61, 107) in said rear support (35, 101).

F7HA

A method of manufacturing an inlet assembly (17) for an aircraft engine nacelle, said method
comprising the steps of: providing an inner barrel (39) and an outer barrel (41) which is radially
spaced from said inner barrel;forming a plurality of circumferentially spaced ribs (61, 107) and at least
one radial stiffener (63) in said rear support (35, 101);forming at least one zone of deformation (71) in
a rear support (35, 101) by forming an arcuately extending energy absorber (67, 113) in said rear
support (35, 101), said energy absorber being located in said rear support such that said support is
deformable in said zone of deformation in response to an applied force during a fan blade—-out event
to prevent fracture of said rear support; andattaching said rear support to the outer barrel (41) and the
inner barrel (39) to form a closed axial end of the inlet assembly.
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A method of forming a sector for a nacelle lip skin from a sheet metal blank comprising the steps of:
providing an arcuate or annular punch (7) or mandrel having an inner surface, an outer surface and a
leading edge, said punch (7) substantially corresponding in shape to an inner surface of at least a
sector of the nacelle lip skin, placing the blank (13) against the outer surface of the punch (7) and
clamping a trailing edge of the blank (13) in a clamping means (11,12) to hold the blank (13) against
the outer surface of the punch (7), said clamping means (11,12) gripping said trailing edge of the
blank without slippage: gripping a leading edge of the blank (13), opposite said trailing edge, in a
gripping means (8,9), at a location axially spaced from said punch (7) adjacent and in front of the
leading edge of the punch (7), said gripping means (8,9) gripping said blank (13) with sufficient force
to permit the blank (13) to flow therethrough in a controlled manner without tearing or wrinkling:
displacing the gripping means (8,9) in a first direction, substantially radially with respect to the punch
(7), towards the central axis of the punch (7) while drawing the blank through the gripping means
(8,9); displacing the gripping means (8,9) in a second direction, substantially axially with respect to
the punch (7), towards and past the leading edge of the punch (7), to draw the blank (13) over the
leading edge of the punch (7) while drawing the blank (13) through the gripping means (8,9).

H7HA

A sheet metal blank to form a nacelle lip covering method, the method comprises the steps of:
Providing arcuate or annular die or mandrel, the said die has an inner surface, outer surface and the
guide edge, the said die shape substantially corresponds to the outer nacelle lip edge at least one
section of the inner surface; Bear against the stated the blank resettlement the outer surface of the
punch die, and the trailing edge of the blank in the jaws of the clamping device, so as to maintain
the outer surface of the punch die arrives depending on states the blank, the holding device does
not skid states the pliers to clamp the states trailing edge of the blank: With the said die and is
close to the axially spaced and located at the said die leading edge at the forward position, the
opposite edge of the blank the states trailing the leading edge of the clamping in the clamping
device, the clamping device with sufficient force to grip the blank, in order to allow the blank in a
controlled way and no tearing flowing through front clamping device: 1st direction relative to said die
towards said die along the central axis of the clamping device moves states substantially radial
position, at the same time drawing the blank after the clamping device: 2nd direction relative to said
die towards said die along the guide edge moves states substantially axial position of the clamping
device and the leading edge of the said die, thus the drawing punch die on the leading edge of the
blank, the blank at the same time drawing the clamping device.
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A method of forming a sector for a nacelle lip skin from a sheet metal blank comprising the steps of:
providing an arcuate or annular punch (7) or mandrel having an inner surface, an outer surface and a
leading edge, said punch (7) substantially corresponding in shape to an inner surface of at least a
sector of the nacelle lip skin, placing the blank (13) against the outer surface of the punch (7) and
clamping a trailing edge of the blank (13) in a clamping means (11,12) to hold the blank (13) against
the outer surface of the punch (7), said clamping means (11,12) gripping said trailing edge of the
blank without slippage; gripping a leading edge of the blank (13), opposite said trailing edge, in a
gripping means (8,9), at a location axially spaced from said punch (7) adjacent and in front of the
leading edge of the punch (7), said gripping means (8,9) gripping said blank (13) with sufficient force
to permit the blank (13) to flow therethrough in a controlled manner without tearing or wrinkling:
displacing the gripping means (8,9) in a first direction, substantially radially with respect to the punch
(7), towards the central axis of the punch (7) while drawing the blank through the gripping means
(8,9); displacing the gripping means (8,9) in a second direction, substantially axially with respect to
the punch (7), towards and past the leading edge of the punch (7), to draw the blank (13) over the
leading edge of the punch (7) while drawing the blank (13) through the gripping means (8,9).

HTHS

A method of forming a sector for a nacelle lip skin from a sheet metal blank comprising the steps of:
providing an arcuate or annular punch or mandrel having an inner surface, an outer surface and a
leading edge, said punch substantially corresponding in shape to an inner surface of at least a sector
of the nacelle lip skin;placing the blank against the outer surface of the punch and clamping a trailing
edge of the blank in a clamping means to hold the blank against the outer surface of the punch,
said clamping means gripping said trailing edge of the blank without slippage:gripping a leading edge
of the blank, opposite said trailing edge, in a gripping means, at a location axially spaced from said
punch adjacent and in front of the leading edge of the punch, said gripping means gripping said
blank with sufficient force to permit the blank to flow therethrough in a controlled manner without
tearing or wrinkling;displacing the gripping means in a first direction, substantially radially with respect
to the punch, towards the central axis of the punch while drawing the blank through the gripping
means.; displacing the gripping means in a second direction, substantially axially with respect to the
punch, towards and past the leading edge of the punch, to draw the blank over the leading edge of
the punch while drawing the blank through the gripping means.
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The invention relates to a method for making an acoustic panel (12) for an air intake lip (2) of a
nacelle (1) that includes the steps of obtaining a perforated de—icing assembly (14) including at least
one array of conducting members obtained by a photolithographic method, said de—icing member (14)
being secured to a structure with a cellular web (13). The invention also relates to an air intake lip
and to a nacelle.

7S 1

A method for manufacturing the engine compartment (1) of the air inlet lip (2) of the baffle board
(12) of the method, comprises the following steps: Manufacturing A. for re—construction of the air
inlet lip (2) of the surface of the middle layer is mad the generatrix (20); B. in the outer surface layer
(20) is fixed on the conductive layer (22), said conductive layer (22) comprises an electrically
conducting element; C. in the conductive layer (22) is fixed on the photosensitive layer (26), the
photosensitive layer (26) comprises at least one photosensitive element; Using perforated device D.
(27) the piercing material forming the same, and therefore, in order to form the acoustics hole (28);
In step E. D obtained by the end of the photosensitive material layer (26) laid on the cover (30), in
order to form the conductive element array, the conductive element array will not be blocked from
step D the hole (28); F. using photolithography exposes the array; In step g. F the surface of the
array of electrically insulating; G H. by the end of the steps of the de—icing assembly (14) on
structure fixed cellular shape core (13); In step H I. therefore the end of the de—icing assembly (14)
laid on the 2nd layer (16), so as to form a sound absorbing plate (12).
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An outer cowl panel (24) for an engine nacelle (20). The outer cowl panel (24) includes integral
track fairings (30) at aft side edges of the outer cowl panel. The outer cowl panel (24) also
includes a chamfered leading edge having outer face sheets (88A, 88B) that extend over the
leading edges of a stepped stack of prepreg sheets (88C, 88D, 88E, 88F).

Y7 f
A method for making a composite nacelle engine outer cowl panel defining an aft edge comprising:
fabricating a track fairing for extending around tracks for translating the outer cowl panel, the track
fairing formed integral with the aft edge of the outer cowl panel.
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A method for covering an end of a housing for an engine. A cover is positioned relative to the end
of the housing for the engine. The cover comprises a structure, a flange comprised of a deformable
material extending from the structure around a circumference of the structure, and a retaining feature
configured to extend from a middle portion of the structure such that the retaining feature and the
flange form a channel configured to receive the end of the housing. The cover is moved in a
direction towards the end of the housing for the engine such that the retaining feature extends into
an inlet of the engine through an opening of the housing to form an interference fit between the
retaining feature and a portion of an interior surface of the housing.

FaHA

A manufacture comprising: a secondary retention system for a cover configured to cover, such that in
operation the cover covers, an opening of a housing for an engine, the secondary retention system
comprising a Darkscrew comprising a manual operation feature connected to a sealing feature
connected to a capture feature connected to a contingent retraction feature connected to an
engagement feature configured to connect, such that in operation the engagement feature connects,
to the engine housing.
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A composite base structure (70) and end fitting (26) are secured together by a composite joint to
form a graphite—epoxy composite nacelle diagonal strut (20). The elongated base structure (70) has
a wall (72) formed of a cured epoxy reinforced with layers of graphite fibers (100, 102, 104, 106)
extending in elongated and transverse directions. The layers of fibers in the elongated direction (100,
104) and transverse direction (102, 106) extend onto a large diameter end (52) of a conical end
portion (46) of an end fitting (26) and terminate on the conical portion adjacent a small diameter
end (60). The layers of the elongated and transverse fibers (100, 102, 104, 106) are interlayered
with layers (110, 112, 114, 116, 118) of graphite fibers generally circumferentially wrapped on the
conical portion (46), the layers on the conical portion being impregnated with the cured epoxy. At
the small diameter end of the conical portion (46) a transverse shoulder (60) extends outwardly and
the fibers on the conical portion abut the shoulder.A method of joining an end fitting (26) to a fiber
reinforced base structure (70) includes forming an elongated base structure (70) by applying layers
of elongated fibers (100, 104) in the elongated or axial direction and applying layers of fibers (102,
106) in a transverse direction on a removable mandrel (90). The layers of fibers in the elongated
and transverse directions are extended onto large diameter end of a conical end portion of an end
fitting of large diameter end (52). Layers (110, 112, 114, 116, 118) are circumferentially wrapped on
the conical portion so as to be interlayered with the layers of elongated and transverse fibers, the
fibers being impregnated with an epoxy, and the epoxy being cured. The mandrel (90) is removed
after the epoxy is cured.

7o |

A base structure and end fitting having a strong joint in which the base structure and joining
structures are made from fiber reinforced material, comprising: an elongated base structure having a
wall formed of a cured epoxy reinforced with layers of fibers extending in an elongated direction and
in a transverse direction:layers of said fibers in the elongated direction and transverse direction of
said wall extending onto a large diameter end of a conical end portion of an end fitting and on the
conical portion to terminate substantially adjacent a small diameter portion of the conical
portion;layers of said elongated and transverse fibers being interlayered with layers of fibers generally
circumferentially wrapped on said conical portion; tensile or pull apart forces applied axially to the
end fitting being resisted by hoop tension in the circumferentially wrapped fibers;said layers on said
conical portion being impregnated with a cured epoxy; andan annular transverse shoulder extends
outwardly from adjacent a small diameter end of the conical portion;fibers on said conical portion
abutting the shoulder, the shoulder being adapted to receive compression forces in the fibers.
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1.0 Repair Station Manual
Sections 145 207(e), 145.2004), 145.200(k), 145.211()4), 145211(d), and AC 120-7%

The repatr staticn shell operate 2 staton management system too
g) mantan manua remsion(s) ad notfy the CHDO,
b) identify and control sections of the manual,
) prepare @ organzation chartto;
« jdentfy each management positon
« define the area efresponsibality assigned to each management posihon
# define dutes and responstbilihes
d) prepare rosters and procadure(s) for their maintenance and revision,
¢) describe operatons including houang facilites, equipment and matenals,
f) prepare acapabilities list and procedure(s) for (if applicable):
«  TEVISION
CHOO notification
self-evauaion before revizion
methods
frequency
+ reporhing Results,
g) prepars aframng progran and procedurss br
*  reviston
*  smubmuathng to CHDO,
k) prepare procedures governing work performed & another locaton,
1) prepare procedures for mantenance, preventive mantenance or gteratons for air camers,
1) prepare contracts and procedures fior
« mantairng and rewsng the lig of approved mantenance finch ons. including
submitting remaons to the CHDO
+ mantamng and revising the lig of contract mantenance providers, incduding submithng
rewistons to CHDO, and
k) mantan requared records and recordikeeping system.

1.1 Revision Centrol

The Cruality Manager 15 responable br making manud revigons and shall subout rensons to
the Federal Asnahon Administrabon (FAA) for review and acceptance. Rewvisions to the maral
shall be distnbuted and made avalable to the FAL and dedromc or manud sysems. The mpar
station shall not incorporate changes to mamial rewsions thet are unacceptahle to the FAA or do
not conform to applicable regulations. Maintenance andfor admsmstratrve achons performed
under manual rewsions that were found unacceptable to the FAA shal be corrected. The repar
station shall ensure that each manual holder or desgnated locad on recerves each rewgion

LI
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Eewzions to the manua shall bedenhfed by averhcal bar in the marpn or other suitable

method to indicate the revised portion of text

Thisis eccomplished by

a) selecting the revizion number, the date ofthe revizion, the pages revized and a place to sign
orinitial for the person making the revizions to the azagned manual,

b) rewizang the manual and notifying the Certifi cate Hol ding Districy Office (CHDO) of
rewnsons, cuding the method for notifying the FAA of revisions,

¢) manual control number and ssgnment. Each manual shall have a urgque numb er asagned
to it and the name ofthe indiwmidual, department or grovp assigned to each manua, and

d} idennfring who wall mantain a master distnbuton list that contans the manoal mumber,
asagned individud and rewision gaus

HOTE: An acknowledgement form mey be used for tracking the receipt and inzertion of the

revigion by the manual holder to ensure accountabality. After recesving a remaon, each manual

holder shall ingert the revized pages wto the manual, record incorporaton ofthe revasion 1n the

record of revisions and return the signed acknowledgement form to the person responable for

manual contral

1.2 Electronic Farmat

Manual () may be maintaned on a computer network or other electrom ¢ mediurm, such & a
lloppy disk or compact dige. [f the manual 15 mantuned on anetwark server, the repar stahon
shall prowede for the followang
a) Secunty
The repair staion shal ensure that only authonzed personnel make any changes.
The Cuality Manager iz authonzed by delegetion fom the repair station manager to make
changes to the manuad (3)
b} Access
Employess shall be traned to access the marma on the netwrorls Access shal be protected
by pasgwords. All superwisors and inspectors shall have access to the manual,
c) Rewsions
Uszers shall know tha the manval has been rewiged and shall be aweare of the content of the
resnsion(s).
d) Availability
The repair staton shal ensure that corrent revi son marzl(s) are avalable for all shifts

If the mamual 13 mantained on a foppy o compact disk, the repair stabon shall prownde for the

follownng

a) The manval and @y subsequent reviaons shal be distnbuted Receipt of each revision shall
he documented.

b} The software used for wnting the manual shall be compatble wath the softaare used by 4l
manual holders, including the FAA
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c) All maneal holders shall be rained on the procedures necessary to access the manual & ther
wrkstah ons

d) Stahon personnel shall venfy the revision lewe ofthe disks before use.
MNOTE:

All repar stahon document submiszons, regardless of the mediaused, shall be signed by an
eppropriate manager and shall be accompanied by & cover letter that descnibes the subrmizsion
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2,0 Organization
Section 145 209(a)

2.1 Organization Chart

An organzaion chast shall identify (by tile only) each management position wath authonty to

act on behalf of the repair stahon. Postone desenbed in the orgamazanona chart shall be

included in the duhes and responsibilines section 2.2 When the repar stabion performs work

for air camers or ar operdors under 145 205 and 15 performung RIL the chart shall reflect the

separahon betwesn the maintenance and inspechon departments.

This 15 accomphished by

a) en organirehon char,

b) descnbing tides and the reporhing structure for the argamzaton chart that are appropraate for
the repadr staton,

¢} recording only posihon titles on the orgasuzation chart,

d) 1dentifinng each management posthon that has the authonty to act on behad fofthe repar,

and
£} designatng an accountzble manager.

2.2 Duties and Responsibilies

The repar staton shall ensure that the dubie: and responsibalibes are appropnate and the
positions exa st within the facility. Dubies and responsiblities that are outside the scope of
menzgement but are part of the regulatory requirements shall be desonbed {eg, equipment
mantenance, approval for rebumn to servce, applications for repairmen, etc} Only ttles, not
names, shall appear.
This 13 accomplished by
a) defining the areas of responsiblity assgned to each management position,
b)) describing the reportng struchure (to what other position does each report),
) describing the job funchon(s) that personnel perform (e g, calibraton, franing, personnel
manag ement),
d) ensunng that dubies and responsibilities of supernsory and inspechon personnel are
performed 1n ther sheence,
&) deterraning i a supervisor orinspector 13 qualified for any delegated duties,
The following conditions shall be considered when assgring duties and responsitalities withan
the repasr staticn
Iz each supervisor certi fcated?
Do the inspectors understand, read, and wnte English?
Are persons wath approva for retumn to sennce authonty cerbficated?
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3.0 Repair Station Personnel Roster
Part 145, sechons 145161, 145 209(k), 145 161 (a4} and Part 65

A personns roster shal be mantaned that lists individuas wathan the facility thet are
authonzed to perform certan functions such a spproval for retum to sennce, siguing off
required ingpection ttemns or tha hold certain management and supermsory poations. The roster
shall be accesable for rewew and inspection by the FAA The repar station shall mantan a
personnel roster or rosters that b2 managers, supernsors, inspectors, including BRI winspectors,
and those indisndual = authonzed to approve an atce for rebeen to sennce

This 15 accomplished by

a) descnbing the locaton ofthe roster,

b dezcribing how the roster wall be chenged wathin 5 buaness davs of the termenation,
reassignment, change in duties or scope of assignment, or addition of any personnel,

c) providing when appropriate, a combinaton roster, to include imitials signatures, stamp
numbers, certficae numbers or any other information used to dessgnate the suthonty of
mapection of supervisory personnel that can @ gnfstamp work docoments or approve aricles
for reburn to service,

d) providing emplovment simmanes for each person whose name appears on the roster,

e} defiming the pnmary and albemae responable authonty (by title) for mantamng the rosters,

fi descnbing the authonty to approve an arbicle for retum to service,

g) descnbing who 12 responsible for designahing “retum-to-sernce” individuals and how the
individuals ame dea gnated and certifi cated,

h) defiring the menagers, sapernsors, ingpectors and persons that are authonzed to spprove
articles for retarm to gervce, and

i) debning the type of cerhBeahon for supernsors,
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4.0 Operations, Housing, Facilites, Equipm ent, and Materials
Part 43 and part 145, sections 145 101 through 145109

4.1 Operations
The repair station shall operate a quality management sy stem to control:
a) remgion procedures and notfring the CHDO,
b) gqualifring and survellance of non-certificated persons perfomming maintenance,
preventabive mantenance or alterabion for the repar stahon,
¢ establishing and mantamng profGency of inspechon persommel,
d) establishing and mantamng current techmacal datg
e) inspechon achvibes:
+ mcomng raw matend inspechon
+ preliminey inspecton
+ hdden damage inspecton
« final mspechon and rebirn to gernce
£} cdibration of measuring and test equipment, including interval s of calibration,
g} correchve action, and
h) inspecton forms and instructions fortheir completon (may be a separate meanual).

4.2 Housing and Facilities

The repair stahon shall make avalable a desenption of the houang and facahties md reference
to a dravang shovang the door plan The drawing may include the entrance(s), paking areas
and street locatons. The drawing and descnphion may include the type of hesing, hghtng
equipment locahon, shop aress, electncal and compressed ar outlets A desenphon of any
fanlities wsed for spray painhng avionics, engine or arframe rep air or any other work that
would have special requirements shall be induded

4.3 Equipment and Materials

The repar stabon shall have the equpment, tools and maten 45 necessary to perform the
mantenance. The equipment, tools and matenals shall be locaed on the premazes and be under
the repasr stahon s control when the worl 15 being done Equipment shall be obtaned by lease,
rental or other means as required to perform the mantenance The locahon that equpment is
uged and the specd handling for sensitive tools and equpment shall be desenbed

A description o f the equipment uzed to perform mantenance shall be prowided wath sufficient
i formation to prevent a manual rewzion. The equipment, tools and matenal s shall be thoge
recormmended by the manufacturer ofthe aticl e or shall be ar least equvdent o those
recommendead by the manufacturer and accepted by the FAA The st shall be avalable for
review by the FAA

431 Equivalent Tools and FEguipment

When the repar gahion uses equpment, tools or maten ds other then those recommended by the
manufacturer, the equivalency of equipment, tools and matenals shall be defined and
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documented by companng the technica requirernents ofthe specid equipment or test apparatus

recommenided by the menufacturer wath the proposed replacements The equaprment or test

apparatus shal be capable of performing &l necessary tests and chedong all requared

parameters of the amticles. The level of accuracy shall be equal to or better than that

recommmended by the manufacherer of the equpmentfools. Eeverse engnesning shall induds

the data drawngs testing or reports necessay to deterrmune that the arhele 12 eguivalent to the

article recommendsd by the manufacturer, The bazs of equiva ency shall be that the aticle

meets the menufacturer’s standards and specificatons in all respects regarding tolerances,

repeatshility and sccurscy. Each prece of specal equipment or test spparatus shall have a

umgue part sumber and senal oumber to identfy it wathin the inventory system for calibration

and trackeng puspoges.

This 12 accomphished by

a) adescnption of how the repar sahon operates,

b} a dravang of the repar station that identfes the vanous work areas wathin the bulding(s)
and a narrahve descnphon of the construchion of the housing and fBalibes

c) identifring areas wnth special requirements,

d) a genernic overview of the equipment,

e) dezcnbing the leasefrent process and respongibulity for manapng the program, including the
required calibraton/enficaiong

fi ensunng that the equpment 13 i place and under the repar stahon’s control when the work
15 performed,

g} deterrrinang the equvalency of specia equprment or tool s other than those recommendad by
the manufacturer, and

h) descnbing the gock momfarea how inventory 15 requisihoned for parhcular jobs and how
shelf life inventory 15 mantansd
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5.0 Capabilities List
Part 145, sections 145.209(d), 145.215, and 145.215(c)

5.1 Limited Certification Services

When the repar station performs limited certificah on sermces of maintenance, prevenhve
mantenance ar alterabons on an atice, 1t shall be listed on a current capability list acceptable
to the FAA The rewsed list and any other necessary techn cal data shall be submatted wath a
cover letter within 5 buzness davs to the Procipd Inepecter (FI) & the CHDO, The latest
rewigion of the capability list shall be shown by alist of effective pages or equiva ent document
that 13 sagned by the authon zed representative of the repar station and the FAA F1. When the
repart gation no longer wishes to mantan an aticle on its capabilaty List, the article shall be
deleted The repar sahion shall have the necessary tools equpment, housing, facnlites and
trained personnel to mantan arhcles on the capability list at the ime the work 15 performed
The reparr stabhon shall audit the capatality list on a regular basis to ensure that 1t conbioues to
have the housing, faciities, equipment and techmcsl datathat meet all necessary requirements
to mantan the articdes listed in the document Whenever equipment, tooling, personnel &nd
data st be obtained in order to perfomn the maintenance or alterabon on @ arbicle thakis
going to be added to the capakahties hist, the repar staon shall explain how it will ensure these
iternis will be @ralable when the work 15 bang performed, When the capablity st i3
mantained on electronic media, the repar station shall work with the CHDO to ensure
compahbality ofthe media equpment and soffware.
Thisis accamplished by
a) revising the list and penodically nobfring the CHDO,
d) documentation of approval by the company as well a5 acceptence by the FA A
e) revising the list and performing sel Fevaluaion,
) rewizing the list and notifinng the Certificate Holding Distnct Office (CHDO) of the ttle of
the person responsible for aintaning the b and commuricaling any revisions,

g) deleting articles from the list md forvwar ding the revzed List o the FAN for acceptance,
h) defning the title ofthe person that will mantan the capabaliby list,
m i defining how ttems will be added to and deleted fom the List,
n) defining how changes are cleary indicated an the document,
o) informing the CHDO sbout hardware and sofhware companble,
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6.0 Training Program {due 4-605)
Part 145, sechions 145163 and 145 209(e]

The traamng program shall address whe wall be rezponsible for managng the raimng program

and who wall be responable for ensunng that rewisions are submtted to the PI at the CHDO for

rewew and approval Procedures shall indude the instructions for approval by the repair staton

before submismon to the FAA a8 well as prowmsions for the FAA PI°s approva ofthe program

and 1ts remsions. The tramng program shall address how often the program wall be remewed to

determune 1f it 12 current and adequate for the type of mantenance being performed at the repair

station. A penodic review of trammng needs shall be performed. The procedures shall include

who wll be responable for planning recurrent raining and any new traning that may be

necessary. The repatr stabons management resiew pro gram shall include rewiew ofthe traamung

program. The traning program may be documented &= a section of the RSM or a5 2 separate

document within the tnarmd systern, 1 the trairng program s a separate docurment, the

document shall indude the procedures for submaseion to and approval by the FAS

This 13 accomplished by

a) definang who 12 respongible ©r sabrsthng the wratial ramng program and ks revizions to the
FAA,

b) defining when the revision be subrmtted,

¢l defirung how the reasion be pproved (nclude facility spproval as well as FA ),

d) defining how often the tramng program be reviewed for currency and completeness,

2] defining who wall perform the review,

f) defining how revizons be recorded and impl emented, and

Z) defining how the remzed text be 1dents fi ed
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7.0 Werk Perfoermed at Another Lo catien
Part 43 section 439, Part 65 and Part 145 sechon 145 203

Work may be performed away from the repar stahon’s hxed locahon on atemporary bais
under two arcumsances: (1) when aspecid circumstance anses, or (2) when it 15 necessary to
perform such work on a recumng baas. Mormally, work performed & another location does not
include wortang outside the repair stahon's conntry where the repar stahon 1= located, howewer,
work performed outside the country as a pecial arcumstance may be authonzed under sechon
145.203(a) To perform work outside the repair gaon’s country, the repar station shall obtain
arry required approvals from the country where the work 15 to he performed  The repar stalion
shall notify the local CHDO to obtaun the FAA"s approval for each instance

A procedure shdl be edablished for ident ring the Customer and desenbing the waork
requested or anticipated, the locaton & which the work will be performed, the type of matenal,
equipment end personnel that 1= required to perform the ant opated work, the way the material,
equipment end personnd wall be transported, and the precaubons that wall be taken to ensure
that the matenal and equipment are adeguate for the work that acusly needs to be performed
The foll owing shall be detemnined

a) the title of the person who wall notife the CHDO,

b how the nohficaton will be made, and

¢} how the approva/demal will be recorded and stored.

Section 145 203(b) permuts work awey from a repairstabon’s Axed locahon when 1213
necessary to perform such work on arecuming basis, A procedure shall be estshlished for work
perfommed & another location on a recurring bass

This 13 accomplished by

a) determining the method for accomplishung masntenance, prevenhve mantenance, alterabions
or specidized services at aplace other than the repair stahon’s fxed locahon.

b) descnbing the preparstons and conditions to be met before performang any work away Fom
the repair station,

) defining who 12 responsible for mpernaing the maintensnce performed & enother location,

d) prowiding the appropnate sectons ofthe RSM at the remote ate,

e} deterraning how the repair station ensures the avalabulity of adequate housng facihhbes,
taols, equpment, personnel and current techracal data at the site and 1f matena 5, tools and
equipment mud betramsported, how will thear cahbraion be ensursd,

f) supervising persons unfamliar or un-certificated for the weork to be performed,

g defining when and how the article 5 inspected and the inspector’s qualiicahons end
authorzanon and listing on the roster,

h) definang how the work iz recorded and the records needed to meet the requirements of part
43, section 4 3.9,

1) prowiding orme fom the cepar stahon for wee at the other locaton,
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1) defning who 1z responnble for trengporting and stonng the records and where they wall be
stored,
k) defining how the repar stahon ensures that each locaton stays in compliance wath its
manual end part 145, and
The actiwity shall not dlow continuous, uninterrupted operations at another locat on wathout
applnng for & repasr station or satellite certificate at that locaton, A combanation of gonng
efupment, tools, parts etc, and hanng repar staon personnel permanently positoned & a ate
and perforrmng mantenance on a daly baz s away from its permanent fixed base indicates a
conhnuols, uminbermupted operabon A repair station that operabes in this fadhion no longer
meets the intent of section 145 203 1fthe repar stabon conbinues its operations in this manner,
then it shal apply for cerhficaion as a sateilite or stand-done repar staion. Addifondly, waod
that i3 to be performed at ancther location does not include other authori zations, such & hawing
alme mantenence suthonzat on to perform work for an @r camer. The repair station shall
mantain apermanent Bxed location even if the ma onty of their work 13 done & another repair
station
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c8.0 Maintenance, Preventive Maintenance and Alterations Performed for Air
Carriers under Parts 121, 125, 129 and 135

Part 43 sechan 43.13{(c), Part 145 sechon 145,205

The reparr station shall descnibe the procedures to ensure that maintenance 12 performed
according to the ar carrier’s program and mantenance manua The procedures shall engure
that the air camier has prow ded the repar gabon wath the i formation necessary to ensure
comphance wath this requrement. The repar dahon may use the gplicable sechons of the ar
camer s mantenance program or manuals at the time the weork 15 perfonmed. The purchase
order or other contraciua documents fom the ar camer shall clearly stae the spurce ofthe
data (manufacturer’ s or air carmer’s manual) used to perform the requested maintenance aslong
wnth any other requirements of ite progrem or mantenance manual When the repair stahon
performs an ingechon for a cerm ficate holder conduchng operations under part 125, the facility
shall ensure the ingpechons are performed according to the operator’s approved ingp echon
program. The procedures shal identify who 13 responable (by utle) for keeping all of the
operaors’ data curvent and where these manualafzechions wll be located 1fretained at the repar
staton. he procedures shall also explain what ar carmer or commercia operator informat on
mitst be available to mantenance personnd when the work 15 performed. Additona procedures
may be required to ensure that purchase orders are thoroughly reviewed. The rewiew shall
ensure that the sr carner has deady speafied what technical data to use for performing the
mantenznce. Employees shal recesve additonal training to properd y perform the review.
The traveler or work-order system may be uzed to integrate the information into the quality
control system The procedure shal cleardy explan how to transfer requirements from the ar
carrier of commercia operator to 1ts mantenance personnel wsng special instructions on the
whork order or traveler. The repar staton performing mantenance for an ar camer shall have
an orgamzaton alequate to perform the work, which includes the ability to distingiosh the wark
performed for dafferent operators. Additondly, when the repair stabion performs Rl
inspections, the organiza onal structure shall prowvide separstion of maintenance and inspection
personnel, The repar station shal not determine the mantenance actions that are RIT
When repair staton inspectors are authonzed to perfom BRI for the air camer, the ar camer
ghall enswre tha the imspectors are tranied on the camier’ s RIT procedures, including how the
inspechon 15 performed and recorded.
Thiz1s accomplizhed by
a) reguinng inspectors that are performung Rl for the canerto be qualified and authonzed in
wrting by the caner
b) defining who wall mantain alist of current RII inspectors, how an tnspector 15 added to the
list and where the list iz located,
¢) requesting information fom the @ camier of commercial operator pertaning to the
following 1saues:
RIL
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- tramang requirernents for the work bang performed on the operator’s behalf incduding
wha wall provide the ramng
mantenance duty time requirements,
specia mantenance or alterston instruchons per engineenng orders, build lists and other
methods, techniques and practices in the operator’ s mamisl, and
recordikeeping requirements, including who 18 responethle br mantaining the files

The repar station may perform line mantenance for an ar camier conducting operabons under

pats 121, 129, and 135, prowded that

a) the repair stahon performs the maintenance acoording to the op erator’s manual, of applicable,
and approved mantenance program

b the repar station has the necessay eguipment, tramned personnel and technacal datato
perform the line maintenance, and

c) the repair station’s OpSpece include an authonzation to perforn Iine manntenance

When the repar gation performs hine mauntenance, it shall ensure that the necessary equpment,

techrn cal data and traned personnel are avalable before the rmantenmece 18 performed

The repair staton shall define who, by utle, wall be responsible for ensurning that the necessary

equipment, techmcal data and traned personnd will be sralsble when the work 15 being

performed. The repair station’s traning program shall be conducted in coordination wath the ar

caner. The speafic traimng an employee receives shall be recorded in the employee’s raning

record. The procedure shall include who, by hitle, 15 responable to ensure tha tramng 15

conducted and recorded. The repair stabhon shall mantsin alist ofindividuals who are tramned

by the ar camner to perform line mantenence. The repasr staion shall followsts ramng

program requirements with respect to conduchng the trasmng, recording the traimeng in

ernplovee traning records and qual fring those indimduals authonzed to perform line

tnantenance for an @r carner, Adr carner trann g shall not relieve the repar stabon from the

rEqurement o ensure its persommel are traned for the mantenance 1t 15 rated o perform

This 1z accomphished by

a) defining who is responsible (oy tifle) for keeping a Ble ofthe air camer’s procedurss,
incuding the neceszary technacal dag

b) defining who 1z responsible (by ttle) for review and amendment of purchase orders for
complete and comect instructions and the training ofthe responable person,

¢) defining who will mantan the list of current R inspectors,

d) including procedures to ensure that the necessary equpment, traned persormel and techmcal
data will e avalable for hne mantenance,

e) defining who 15 responsible Bbr coordinating the traming program wath the ar camer,

f) mmduding authonzation for indsnduds performang line mantenance and Rl on the roster,
anid

g) defining how the repar stah on ensures personnel comply with 1ts manud and spproprate
sechons of the ar camier’ s manual - regardiess of location
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MOTE: The authorzaton to perform line stabon maintenance for an asr camer is not arahing.
A cemtificated repair station roust have establi shed housing and faclines Cily the requirement
to provede antable houang to encloge the largest type and model @rcral for arframe-rated
repar gations has been waved by sechon 145 205(d)

&
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8.0 Contract Maintenance Inform atien
Part 145, sections 145 20%h), 145 21 1{c), and 145.217

The repair station shall establish procedures for mantaning and ewmang the contract
mantenance information required by sechon 145 217 Thus informaton shall be prowvided for
contrachng to both cerhficated and non-cerhiicated faalities, whach shall incdude the
information required for the spproved maintenance functon to be contracted and the name of
each outside repair station that the repair stahon has contracts for mantensnce. When the
contracted rep ar stabion 13 certificated, the informanon shel nclude the type of cernficate and
ratings, The repar stafion shall have the matenal ad equpment necessary to perform the
furictions appropriate to ots rating, howewer, it does not need to have the tool 2 and equ prent for
Burichions b1z suthonzad to contract out pursant to ot: FAA-pproved Lst o mantenance
finchons. The repar stahon shall acquire FA A spproval to contract mantenance funchons to
Fad cerhficaed Gacilibiss and non-FAA cerhificated sources. The repar stabion shall reguest
approval before it contracts for amantenance funchon. When the FAA spproves the contracted
mantenance funchon, the repar station shall detesmne who will perform the mantenance.

The repaur stabion shall bet the types of contracts that must be contracted because the repar
station does not have the housing, faclities, matenals or equipment avalable on its prefrises
and under its control, These may include platng, heat treatment, specid NDT ormspechon or
the mantenance or dteraton of cornponents or sub-assemblies, The list shall be categonzed
broadly, such as speaalized servces or comp onents of aticles for which the repar station has
the overall raing. The repar stahion shall also histthose mantenance fanchions for which 1t has
the housing, faalities equpment and matenals “in-house” but may nesd to contract to another
repar stehon becanse of worldoed or emergency situsions. For example, an arframe rated
repair station may have the capahility to perform maintenance or alterat on on landing gear but
if the in-house repar stal on cannot accomplish the work scope wathin & spec fied time 1tmay
want to contract that work to another repair stahon, The repair stabon shall not contract the
wark unless the mamtenance funchon 15 on s FAd-approved hst Additionaly, the repair
staton shall prownde a method for which a mantenance funchion can be added to 1t FAA-
approved list on an emergency basis Thas shall be accomplished by ecplaning how the
mantenznce funchon would be added and how the FA S approval would be obtained 1n a shart
penod of tme. The repair stahon shall coordinate closely wath its Pnncipal Inspector (FI) and
its local CHDO regarding these emesgency procedures,
Thigis accommplished by
a) establishing procedures to obtan approva for the mantenance fnch on,
b) establizslung procedures to quali By the contractor,
¢ establishing procedures for sirvaillance ofthe contractor 1£1t 15 not a cert B cabed repair
stahion,
d) establishing a list of confrectors and procedures to properly maintan the his,

Your Company MName REV CASE |DOCE 2112
Yaur Procedurs #

- 197 -



Hmﬂmh i Lo of eprohares i milode o maprrt oy TIr v e B S0m: A Tegre e of i Couparraih e wrhairio v

&) establishing techmeal trasmung on contracted functions for recernng inspection personnel,
and

£} establishing procedures br recaving inspections that prowde enough technical detal to
determune acceptability of an arhcle.

When the repasr gation confracts amantenance funchion to another FAA-cerh B cated reparr
station, the repar station performang the mantenance functon shall be responable for approval
for return to sarwice of mantenance performed on each artide. The ongnaing repair station
shall determane that the contractor repar station 15 properly rabed to perform the mantenance.
[tems receaved from a cerhficaed repair stahion shall be properly processed through the repar
stahion’s receiving inspection procedures. The on@nsing repar stahon shall be responable for
all the worl performed on parts used in the mantenance of the article being approved for return
ta service When the repar stabon contracts to non FAA certificated facilities, the repair stabion
chall engure that:

a) the non-FAfA-cerhficated repar sation foll ows a quality control program equivalent to the
FAA cerbhcated repair station's sy sem with respect to the work bang performed for the
cerh B cated repar stabion,

b)) the worlc1s sansfackory by venfied teshng andforinspechon, and

c) the article 1s arworthy wnth respect to the work performed by the non-cerhficated source.

The repair station shall be responable for approving for retum to servce any article on which
work has been performed and shall ensure itz srworthiness. Inspection procedures shall enable
the repar station to determane the arworthiness o fthe work performed on each article recesved
When the répair station cannot determune the quality of the contracted work by inspection or
test, the work shall be contracted only to an FAA cerhheated repair stahon that 1 able to
inspect the work performed for compliance with part 43, Procedures shall include the hitle afthe
person responsible for the contract masntenance program. The procedures shall d so includs=
proviaons for mamntaning the contracting information in a format acceptable to the FAA

The information shall ident fy:

a) the name of each outside contracted repair station,

b) the mantenance funchon(s) contracted to each repair stahon, and

¢) the type of ceruficate and range, 1£any, held by that repar stabon.

The procedures shall descnbe howthe non FAA cerbifi cated reparr stahion 13 tmbially quahifed.
The pracadures shall alzo desonbe how the repair stahion ensures that the non FAA certificated
repalr station continues to follow the gquality control program for the work being performed on
the repar station’s behal £ Procedures shal bhe esablished B coordinating communication
between the repar gation and the contracted source. When the repair tabon performs any
mantenance for an ar camer, the procedures shall esplam any spead requrements such as
performung the work according to the ar camer™s program.

2rmsx N
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Procedures shall describe how the repar station would address any problems that relate to

guality or delivery. Any recumng problems shall be addressed in the correcive ach on program.

Maintenance contracts with non FAA certificated Eanlities shall incude provizions that allow

the FAA to make an inspecton and observe thenon ceraficated repair station’ s work on the

arncle The repair stabon shall include procedures to ensure that contracts contun the prowision

for FAk inspections The indiwdual 1n charge of the confract mantenance program or a

delegated assistantauditor shall be required to accomp any the FA A dunng the inspections

Theinmpectons shal deterrune if the repar stalion 1= able to conbinue to contract the

mantenance funchonds) to anon-cerhficated source.

Thiz s accomplished by

a) defining who, by ntle, 15 responable for the contract mantenance program,

b} defining what 15 the tifle of the person responsible for mantaning the hst of contract
mantenance funch onsg,

¢] debnmg wha 15 the hitle ofthe person responable for mantanng the list of faahtes @
which mantenance funchons are contracted,

d) defining wha 15 the title of the person responsible for forwarding rewisions of the lists to the
CHDO,

e) defimng how wall the CHD'O approve additions to the list of maintenance functions,

f) defining when wall the CHDO be noti fied of rewisions to the list,

g) defining how wall the CHDO be notified,

h) determaning the CHDO has companhble hardware and so frware to resn ewd'refer to the contract
mantenance list and procedures when the 12 15 mantaned on electromc media

1) defining who wall mantan current copies ofthe fur Agency Cemificates and OpSpecs for
the certifi cated contract facilifies (imbdl as well as revi mons),

1) determaning ifthe contract prosnsions for non-FAA-certficated Golities incude provisions
for FAA inspection,

k) defining how non-FAA-certficated mantenance contract prowiders wall be qualified,

1) defimng how often the repar station wall perform surveillance of the non-F AA-cerhficated
SOUICES,

m)determamn g 1£ the auditors that inspect confract mantenmes sorces are franed,

n) defining how recaving inspection 15 performed on articles retumed after maintenance fom
ceort Ecated ad non-cerhi & cated sources,

o) determaning 1f the receiving ing ectors are properly traned,

p) determaning ifthe receiving ingp ectors have the appropnate techricd data to determane
arworthiness,

i) determomng what entenato use to deterune 1f the contracted source 15 meeting all
requirements, and

r) determamng if discrepancies wath contracted sources are included in the repar stahon's
correchve action program.
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10.0 Required Records and Recordkeaping
Part 43, section 43 9, and part 145, sectons 145 209(1) and 145219

The reparr station shall deterrmne the required records and the recordkeeping system to use to
obtain, store and retneve records. The records shall be in English and comply wath part 43,

The record content shall include a descnphon of the work performed, the date the work was
completed and the name of the person performung the work. The record shal alzo include the
signature, cerificate numb er &nd type of certificate of the person spprowmng the words for return
to service The repar staton may use the Customer”s work order to record the repar oruse
Fiéuh Form 337 for major repars made according to an FAA-sproved manual or other
approved data The repar station shall use FAA Form 337 to recond major alterations Records
may bein different formats depending on the type ofwork performed Samples of the vanous
forms that are part ofthe repar stahon” s records shall be avallable. Maintenance record entnes
for an air camner shall be completed according to the air camer’s procedures. The entnes may
include the use of forms specibcally required by the ar camer The procedures, forms and
records may differ from those normally ussd. The procedures shal descnbe the contents ofthe
repair stzhon’s work package, 1f applicable Thes wark package shal indude atraveler or router
tha descabes each step of the mantenance or alteraton performed. [t shall contaan areas for the
signanires or identifiers such as stamps, bar codes, badge numbers and slectronic & gnatures of
the person performung the work and of the inspector, When the repar statson performs sircraft
ingpections, the records shall indude the checklist used to perform the inspections, discrepancy
L stz and corrective achons needed andfor taken, including compliance wath any ADs andfor SBs
When the repar stabon performs repars according to DER spproved techmced data, a copy of
Fas Form £110-3 shall be included 1n the records package. DER approved techm cal data shall
require additional FAA approvd when used for magor alterations. (See FAA Order £110.37,
Designated Enpneenng Representatve (DER) CGudance Handhool, for DER authonzan on)

Supplemental forms in a work package may mclude, but are not lsnuted to;

a) alistof repl acement parts,

b)) inspection methods sheets,

c) BB andfor AD compliance sheets,

d) copies of manufacturer’s technical data and

&) funchond test andfor cdibrabion results

The repair station shall prowide a copy ofthe maintenance release to the owner/operator
When FAA Form §130-3 12 used a2 amantenance rd ease, the records shal indude a copy of
the cornpleted form The procedures shal describe who would review the records for accuracy
ind completeness before spprowal for return to serwice Records shall be made aramlabl e to the
Fius and the Matona Transportation Safety Board (NTSE). Records shall be orgamzed for
easy retrieval Procedures shal descnbe the onsite andfor offnte | ocahons of the records and
the system used to retneve the records.
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The retention interval and retneval process shall be determuned. Storage provisions shall
include eninronmentd protection as well as secunty.

The procedures shall include the tide of the person responsible for mamntaning the records for
the repar station and where the recards wall be located The records shall be mantaned for at
least 2 years from the date the article was approved for retum to sernce. The customer purchase
order or contract may require storage for a longer period of tme

10.1 Electroenic Recordkeeping Systams

When an electronic recordkesping gvstem 12 used, dirctions ahout how to use the system shall

be available to each person using the swstern The electrons ¢ system shall ensure confidennality

ofthe information and ensure that ot 15 not alterable in an vnauthonzed way

This 1z accomplished by an operah on mamual that contans a procedure for:

a) making required records available to the NTSE andfor FAA personnel.
An emplover or arepresentative that 15 famali ar wath the computer system may need to z=sist
MTSE or FAA personnel in accessing the computen zed information. The computer system
chall be capable of producing paper copies of the m ewed information at the Administrator’s
request,

b) conduchng areview of the computenzed personal ideanfication codes system t prevent
password duph cabon G Eapplicable),

¢l penodic audit of the computer system to ensuce the integnty ofthe svstem and sach
workstation,

d) ensunng that any records ©r en zeronaoh cal product are transferred to the ovmenoperaar
wnth the required informaion in an acceptable format, either el ectromically or on paper,

e) describung the raning procedure and requirements needed for access to the computenzed
Fyatem,

f) addreszing penodic backup ofrecords and files,

The repair stabon shall address g delines and requirements for electromc a gnatures according

to AC 120-78 and shall provide a copy ofthe procedures for mmplementing an el ectronic

recordkesping systemn to the CHDO

This 1z accomphished by

a) defining who (by hitle) 15 responsible for maintaning the recordkeeping system,

b) defining wha documents are included 1n a typical records package and defining what
addional forms may be included,

) defining where the records are gored,

d) defirang what method 12 use to organize the records,

&) deterrrining the retreval process for onsite and o ffsite records,

f) defining who (by title) reviews records for accuracy and compl steness before approval for
return to service and the traning requirements for the indavidual,

g) providing a completed copy 0f FAA Form £130-3 in the records package,

h) esteblishang procedurss for secunty, baclup and refrieval of Gles,

1) converting recards to English according to section £3.9,
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1) determuning wha records wll be prowided to the owmen/operatar,

k) determining how the repar staton will process records received from contractors,

) prowmding procedures for dismbution end storage of FAA Form 337, and

m ) defining how the repair stah on documents specia ingpechons such as hydrostatic tests,
funchonal tests, etc
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110 Definitden of Terms

a Acceptable

Dratas acceptable when b meets the requirements of the appli cable regulations

b Accountahle Manager

The person designated by the cerhboaled repar stahon who 15 responsble for md has the
autharity aver all repair stahon operabions tha are conducted under part 145 This person’s
duttes include ensinng that repar stahon personnel bllow the regulations and ssrving as the
prmary contact wath the Federal Avishon Admsmstraton (FARA)Y,

c. Approved

Approved by the Admanistrator unl ess used with reference to another person.  Approva 12
grinted to arepar station when the information, such as a process specificabon or raing 15
listed on the operations spec iicatons (OpSpecs)

d. Artcle

An arcraft, airframe, arcraft engine, propeller, appliznce, or component part

e. Contrachng

Entenng into an agreement between two or more persons forthe performance of mantenance
funchons on an arhicle

f Correction

An action taken to elinmnate a detected nonconformuty, For repair stabons electing to uze an
Internatonal Organization for Standardizafon (150 9000) quality system, & correct on ma
invalve repasr or rework and may be made 1n comunchon wath a correchive achon

g Corrachve Achon

An achon taken to eliminate the cause of a detected nonconforrm ty or other undesirable
condition to prevent its reoccummence. Forrepair staions eechng to use an 150 9000 or aimmler
gystern, the undearable condiion may include potental regul atory wiol aons, which differs
from a noncon formd by requanng correchion

h Desgnated Engineering Representative (DER)

A pnvate person desgnated by the FAA Admir graor 1o act a8 if3 representative for examimng
mspechng and tesing arrcraft and related data A DER may recommend approval or approve
data withon the hrmitahions o fhes or her cerhi B cate o f authonty.

1. Durectly in Charge

Responahle forthe work of a cerhficated repasr gahion that performs mamntenance, preventive
mantenance, dterations, or other funchions affecting ercraft arworthiness A person drectly i
charge doesn’t need to physicaly observe and direct each worker constantly, but must be
available for consultation on maters requinng instruction or decia on from higher authonity.

1. Lane Mantenace

(1} Any unscheduled mantenance resulting from unforeszen events, or

(2} Scheduled checks that confain serviong and’or inspections tha do not reguire speaalized
traimng, egupment, ar facthbes.
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k. Mantenamce

Ingpection, overhaul, repar, preservanon, and the repl acerment of parts excluding preventive
mantenance

I, Mantenance Funchon

A gtep or senes of steps in the process of performang mantenance, preventave mantenance, or
alterahons, which result in approving an article for refum to service

m. Major Alterstion

An alteration notlisted in the aircraft, arcraft engine, or propeller gpecificabons that

(1) Might sppreciably affect weight balance, structural grength, performance, power plant
operahon, fight characteristics or other qualines affectung arworthimess, or

(2} Is not done according to accepted practices or cannot be done by elementary operabions.
n. Major Repar

A repar that

(1) If improperly done, might appreciably affect weight, balance, structural strength,
performance, power plant operabon, Sught characten s cs, or other qualines affeching
arworthiness, or

(2} Isnot done according to accepted prachces or cannot be done by elementary cperabons.
o. Operaions Spectheashons (OpSpecs)

The official document that descnbes the avthonzatons, rangs, and Liontations of the repar
station.

p. Preventive Achon

An achon taken to eliminate the cause of a potential nonconformaty or other potentdly
undesirahle ssuation. For repar stanons electing to usze en IS0 5000 system, preventative
actiom 15 taken to prevent an ocourrence, Whereas corrective action 13 taken to prevent a
reaccurrence, For arepar station using an Amencan Socety for Quality (ASQ) system,
preventat ve ach on 12 taken to TEMAVE of IMProve a process o prevent potenhal fishuire
occurrences of anoncon formance

g. Preventive Mantenance

Simple or minor preservaion operaions and the replacement of small standard parts not
invalving complex sssembly operations

1. Frocedure

A mecified way to perform an actiwity or a seres of steps, such & aprocedure that describes
the methods, steps or means to cary ouk policy

5. Quality Control Manual (QCM)

A manud tha descbes the mspechon and quality control procedures used by the repair dakion
t. Ranng

A statement that, as apart of the repair stabon’s certi Bcate, descnbes the special conditions,
privileges, or linutanons 1 ssued under part 145, sections 145 59 andfor 1435 61

u Repar Stanon Maa (RSM)

A manual that deseribes the procedures and policies of arepar station’ s opersions.

. Regured Inspechon Item (RID -
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Antem ofmantenance that, 1fnot performed propedy or if improper parts or matenals are
used, could resudt in & Balure, malbhmetion, or defect, endangenng the safe operabon of the
arcraft An Ell must be inspected by atraned, qualified, and authonzed inspector. The

ingp ector must be listed on the repair stabhon's roster but can't be the same individual wha
performed the worle (See parte 121, 125, and 135, sechons 121,371, 125251, end 135.429 for
details of this requrement)

W, Supernsor

A person who directs the work performed under the repar #aton's cemtificate and Cp Specs
(Seepart 145, sechon 145 153 for superwsory persormel requirements )
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Record of Action Repar
For F AL Use Only Statinn inspection For FAR Usa Oniy
B BERERL A ﬂP!}'El’ﬂ.‘H: el i Ol WOV O AT T AR hl.i!'ﬂ'.l'll‘l‘l‘l]l PENEE |

Place an =" inthe | ) as spplicable
{01 lvave nevieswed and aflached the PASL, and (e EVID Form
00 hvarve prosided thi: AR with the Tl FAR Designaton numissn, | aee nevbesed and approwed thie ARD FAR
Supplement in accordance waith the MG Section C Appendix 1, and | hawe conducted an oversight sadid for complianoe
with P Special Conditions and the F AL suppleament. The ARMO doss not haee any outstanding fnding s of
mon-comgliance from AR oversighi audils.
{ pV have approved the kst of funcitons {o be subcontractedicontracied on behalf of e FAR as listed nBlock 4.
[ b1 have completed FAL Annes io EASA FormiG for the applicant 880 recommending approsal.
[ Az applicable, for Op Spec AT01, a lisd of the additional fiped locations that will vee the ARMO's FAA certificate
privilepes & aflached. The I inciudes the address of esch becation, the FAA llsison teophone member and e-mail
address, if svailable, and identifies the A8 office with oversight responsibility. | haee included & separate FAS Snnex to
EASA Formb and a sigrved recomrmeradation Mo esch additions] Tived location thal will wilize the 14 CFR part 145
iy hegpes,
[ )is applicabie, for Op Spec 0107, a kst is attached wish the Hame of the & Camer, the &ir Camier 4 hetber F
dessigmation, the Aircraft by Bake and Boded, the BCAO Adrport dentiier and Harme of Sirport; the plyssscal sddness whee
e Line Peladnl enand & e being performed 1o ine lude Strest, iy, StaleCountny, and Postal code, and the Line
Madmienance Limstations. These line statibons are uder the denect surecilfance of an &A listed in Annex 2, &ppaediy 2 of
thes Agressment and hiold sn EASA Bne station approval. | have incheded s separsie FAA Armes o EASSE FormG and &
signed recormmendaion Tor esch ling elation that wall wiilize e 14 CFR part 145 privileges.
[ Az applicable, attached i= the applicant”s lefter certifying that iz employess, contractons, and subconirsctors have
veen trained inthe transportation of dangerouws goods in accordance with 1CAQ stendands. (Onby applicable if the R0 is
imuoived with the Uransport of dangerous goods, including shigping and receving. An updated certifising letier must
accmpany the application on each renseal of amended certifican)
{ )& copy of the AMO s A4 Cortficate and approval schedule, EASA Formm 1, is attached
[ b §have retainesd oo corent copy of thie FARL Supplemesrt to the BOE inothe English Language.
[ Az applicable, for Op Spec AD2E, Elecinonic Feconds eeping, | vave indcated the neguired infommetion:

{ pParagraph A&: Eleconsc Recor deceping Procedure is Located o F A8 Supplement Section___ Page

{ i Paragraph B: Digital Segnature, Procedure is Locsted in FAS Supplement Section. . Page

[ pParagraph C: Electonic Repsin Station Manual, Procedure is Located in FAR Supplermend Section____ Page_
[ )Asapplicable, for Op Spec D100, Work Awey FromStation, | have progided thie: requned infonmmation Debows:

Procedure is Located m FAA Supplerment Secion_ Page
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o o] 3

1. Cascade [AZ=AE] F @ 9 FAH9 19 WS WA= ¢ JE|2 Translating

cowlo] H & o]% & qxe &9 F7]Wek(cold stream)S W Block Door® o} & 7] 2]

doz2 3274 3+ Cascade(PMlFEeH)d 2] Vanel & F7]2 YR Y= uhal

FRAGA L F BEFS MAsts 3 = Clamshel(Z 717
1

ot
il
o

Aol &< F7]WaF(Hot Stream)S W4 Block Door® ol

3. Bucket Target & 9 F{Ax9 Fxg WS WHASE 3 gz A3 Edd

Bucket(WFFH) & el o] 7} BAHAHA X9 5 F7]We(Hot Stream)S 2ol &7]9] &

% (Translating Cowl)<S A A 3}+=

7. Fan Reverser Block

ojufe] ¥F7] & BPR(Bypass Ratio)= % & 3Hch,

10. Thermal Impact [EF 4] : 29 d¥ 7] o3 IFHFA Fx2d HA= E454
11. FOD[Foreign Object Damage] : 2] E 2] o3 Ad}/u}&
12. Honeycomb[3lYF] : IFGA] Fx2E YFo HHYEY o}

13. CFRP[Carbon Fiber Reinforced Plastic] : 842X 72 Z et ~g B

rr
2
I

14. Water Ingression or Intrusion : &% E/FE 5o &4 +2&E & Fo} &
ATzl HEFgE Age] FH
15. Shark Bite : o7} Eo] RAUZE k] A3 H

16. Delamination : + 7l¢] A% So| w8 = @4
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17. Laminate Repair : 53412 =3+ 23t 2| WH
18. Double Side Repair : & & A2 < Wl patch =+ Doublers HE F2lste= HH
19. OOA[Out of Autoclave] Cure : E35tAle] Fx2& Ax 2 FEd A& 14T

Hl el Autoclaveo] €] 9] A3 WAS =3

ok

A}

20. FAA Repair Station : 7| Federal Aviation Authorityoll Al ¢17}3F A& 8] %22 9 A
-]

21. PPM[Product Portfolio Management] : A4 ZFHdS Ad 54 A &2 A F o
3 AYPS AAE] 9% AFS FEZF S W (Portfolio Strategy)olet &tn, £4S& ¢
s gxd 2d 5

22. Cash Cow, Dog, Star, Question Mark : BCG(Boston Consulting Group)¢] 71¢1¢] A
I tstd ARASTdES A A EN AREFE VIEoR 09 AT
(Cash Cow, Dog, Star. Qusrtion Mark)o. & J&3l+= AZA-HAF& WEYH 22 AFEXEL
2] 2 72} (PPM: Product Portfolio Management) 7% % 3Fu}

23. MRO[Maintenance Repair Overhaul] : &3 7] #3359 ], 2, Es5els FHs=
s

24 ATL[Automated Tape Laying] @ 534 F+2ES AlZste 2oz Jdwubdr =gy
71 Tape (3 7 12 inches : &)E& A543t A

25. AFP[Automotive Fiber Placement] : &4 7x&5 At WA o8 s e 1
o] A9 creeld] HE T ZY 1 tow TEE FE Tape(0.125 ~ 05 inch: )& AF 4 =3}
= A

26. EASA [European Airworthiness and Safety Administration] : 7|29 FAA &3
el A3

27. DER [Designated Engineering Representatives] : 7] FAA 4Fs} ¢171d 7]&xd 2
e, A7)

28. Off-set (AF): =i EF FTYA Fvjst= Fo] FE3t W7tE 7IEods 3+
A #d B35S FadTdA 29ste AS o

29. LCC(Low Cost Carrier) : A7} 33 A}

30. Cosmetic(Non-Structural) Repair : E3A] Fx2E] F 4o digh vjiie]g 2%
2

31. Resin Injection Repair: &3 A +2=(ME=EX5)9 #x + 2 ¥4

32. Structural Bonded External Doubler Repair : B34 F+ZE(ME=EYX5)e o Fo =
FA 2 FEAAE HdTEste A e ® Fd(uniform)sHAl FHiFstAY FEl el Y
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(step)& Fof 9% BAZ HFahe 2

33. Taper Sanded Repair(Scarf Repair) : 234 7+ZE(WMEHAS)Y FHEHE 9429
HZ Zoldl & AZ5E A% sd3 2 5o el Fee 5d HWo] HEE
gl W

34. Permanent In-house Developed DER Approval Repair: FAA/EASA Repair Station<

o

-

N
N
=3

2 oA CMM(Component Maintenance Manual)/SRM(Structure Repair Manual)
of 7l&skAl & Al s FEl7les Jidstel DEROl @78 QI7MWEE FF
Y 7=

35. Narrow Body : Wz7t&d37]9 A7]|E F&8s= 7|2 A4 ] B=7F 171 1 &37]
2 B B737, clejm = A320 Aol =

36. Wide Body @ Rzt 7]e] A7lE Fwshes VIwor ALY 57t 27) ol de7]
2 Y B747, BT77X, oloiw = A380 ALl A+ .

37. AMO[Approved Maintenance Organization] : GH|ZAJA7}-= A WIZHa}E§ ool whe}
FoFIAA A AR7E e 4ol FyT|E AHlstal HF Fstoof dEUE &
T e FEdEe A AFE A A

38. FAA(Fedral Aviation Administration, 9| Q% &F3) : 743% wfo= IJFuserd

o

SHAANIIE ALE zte v AW AE wEg o 7T

39. CACRC(Commercial Aircraft Composite Repair Committee) : &4 % 7]&, nS9]
xEwsts T4 WEY] @A FxEY FEulgs dietaa wEold 7 AN &
27 AR, REAGLA SO T4,

40. JAA[Joint Aviation Authorities] : F+Hd& At

41. PAMA[Professional Aviation Maintenance Association] : 33 AHHE 3 w9

1

ool
o

Aol AEAFIE DG AF AF

o

43. AMOPM[Approved Maintenance Organization Procedure Manual] @ A4 %z 217}
Az 4 u

45. Spring Back @ B34 4@ &7 oa) wAlel: 5% (shrinkage) @ We] HEH
of 9% WPoz WAHE I

46. RTM[Resin Transfer Molding] : &7 +x%

o
2
Bt
ol
o
rr
O

w2l o 2 fabrics el #%
[e] ==
= T

47. Wingtip/Sharklet : 3 7] 9]
dol A=n] JE Fx2E

48. DER Temporary Approval : CMM(Component Maintenance Manual)/SRM(Structure

inss

Sl R

Mo
ot
M
AC)
S
re
ol
ol
o
o
H
)
N
Ho
ol
e
:\l:?
m
2
o
Y,
i
rr
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Repair Manual)ol] 7]538t#] &S Adte] tal AMO % zelAH] 27l dFAtso] 87|
=S Mol FAE Sgol tha] DERol A H oz Qlyhwtol S2g]dts F )

49. OOM[Out of Manual] : CMM % SRMel %715 A ¢ FE7]le 4 FHel/3

50. OOA[Out of Autoclave] Cure : H&Ae 7+x= Ax 3 Foo ALY = 1A IH
H] ¢l Autoclaveol £1¢] A& WAS T

51. DVD[Double Vacuum Debulking] : °©]%%137¢ B2 A4 34y

52. CMM[Component Maintenance Manual] : 743 <] BH| %] A A

53. SRM[Structure Repair Manuall : 7% & g thak x I A

54. SPM[Standard Practices Manual] : 7Z& g dist A5 22 2 14, AH
A

55 Interlaminar Strength @ &34 A& =71 4=

56. In-plane Shear Strength (torsion load) : &3ta] A5 gkel] st HEH ZF=o st
Ay Aed =

57. Starch Media Blasting : 534 725 2 WFAFc] LA A FEF 3171938 3
S E FAJNE st Wy HJEE A A= B

58. Heat Blanket : H3@A FEEY one side FEA AFLEE AATE F= 9l
Thermocouple©] “&2t= o] Fe 9o FAd3 7t19S & F Ade 7 A E

59. CTEI[Coefficient Thermal Expansion] : 2#2] 1 EAH o2 2%o t9 w3t uj
g Alm Ao Wt vER 5A HE 2 AFA AR EE Tooldl MRS HAststew

ArAAel 7z

of

rr

60. FEM[Finite Element Method] : &3 24314 ¥

61. NADCAP[National Aerospace and Defense Contractor Accreditation Programl]:
SAE(Society of Automotive Engineers) 4}Fsl PRI(Performance Review Institute)ell A A4k
2 Az, AFG7LEY] F7F R ASE Fdcte ZEafeR 53 E3A A H Ax

AN AR 7 s Eokell As Ak ooty &) oA ob-F= IAA wddoem AE AT
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