MINI PACK

Model

Radome

Serial
000309

Part number
284T0052-41

Condition
REPAIRED

TSR0CSR 0
TSN 23,016 CSN 2159

Trace to
Etihad (Last operator)

Tag by

Société Air France

Tag date
05 JUL 2019

Location

AJW Group

The Headquarters,
Maydwell Avenue,

Slinfold, West Sussex,
RH13 0AS, United Kingdom

Additional details

For additional details on this unit please contact the AJW Major Assets Team.

AJW
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CERTIFICATE/FORM



1o Approving Tompetent AuthorityiCountry

DIRECTION GENERALE DE
LAVIATION CIVILE { FRANCE

AUTHORISED RELEASE CERTIFICATE
Certificat d'Autorisation de Mise en Service ‘

EASA FORM 1 — Formuiaire 1 de 'EASA

3. Form Tracking Number
Numéo da tragages du fonnolaire

I

i

4. Urganisation Name and Address
Mom et sdresse da Tomanisma

AIRFRANCE #45 e de Paris

SOCIETE AIR FRANGE

D747 ROIESY CDG Cedex

5. Wark OrderiContract/involce
Bon da Commande/Cantrat/Fachaa

TH2H53
FRANCE
6. e | 7. Doscription 8. Part No / Mumdro da fo pides | 8, Qty. 7 Qfé 110, Serial No. / Numsio sdris 11, Status | Wark Etat 7 Travaux
i HADOME Asgy SBGTOAL2 -0y 1 BUB3DY REFPAIRED
1% Romarks
imarvalions  BOEING DEEuWaLY S8H 53-10-T72 REVEEH HAYLY LAY SRR ST | DU Y DUPET S [N GNP e !
REFAIR PERFORMED FOLLOWING AJW RUOITIZS33 DATED O0S5/7APRAZBIY SINCE HOBRS CYDLES DAY ©A
AHD WORKSCOPE NUMBER AJWIONGZ019 DATED 10/APR/ZD1Y. HEW besuls 215w 3
SEE CSDR HUMBER 77/853%/000346 DAT:A. OHALL !
REPAIR i
i
For work details, see Work Shop Report with same number as mentioned in block 5. é
The work ddentified in Block 1! and described Barein has been accomplished in accordance with 16 OFR part 63 and g
in respect to that werk, the items are approved for return to servise under certificate no, ONFYOLPD TCOA CERTIFICATE Hef97-28 !
A3al O ' ' : 14n. {x] Part-145 A 50 Relesse to Sarvica X Othar requlation specified in black 17 |
e Pastie T45.A.50 Romise o servine Autry rtglamentation visse & la case 12
Garsfas thal unless olhersise specified in block 12, the work ideniBed in block 19 and described i block 12, was acoomplishsd w
accordance with Part 145 and in resperct to that work e tems aes considered eady for relase o servics, !
0 Centifie gue, sauf tisposiions contralies mentionndes dans ia cose 17, les fravaus ndiquts dans fa cose T et déenils dans Ja cose 12, onf |
appﬁms:«d tiwgn gals *‘}F‘&,E{'mii i biocic 12 : 618 nucomplis confrmbment & fn Pardie 145 el comple teny de ces {mwstu fos dldmenls sont contilénts comme prdts A Sire remis oo
Catix cfcm,néfw ﬂ’{.’ UGN on mﬁpmzweg md!f;u m B vhise: fa BIVIDE, ]
: 14h. Autherised Signature T 14e. Certificate / Approval Ref. Mo, 3
.Szmsafum esutmm Signaturo aulorisén N* de Certificat 7 dagramen!
1
i
FR.145.0010 ;
4
A Nema § Noin 14d. Nama ! N e, Date (dd meam yyyy) { §f srnm asaa)
FAVREAYU Christian anJULZRLY
H
USER JINSTALLER RESPONSIBILITIES / RESPOMSARILITES DI LUTILISATEUR F INSTALLATELIY
Tiis ceridmale duos nol aulomabcatly constitule authondy o install he demis)
e cerifical ne vawl pas sulomaliguemen) sidorsation disstalier fe oy s gidmantz
Vil s useimalalior padonms woik i necosianes with rogulations ol an arworhingss authosty dilfurent than U aivworlungss oulbanly spectied n Bock 1,1 iz essental thal the userdnstalior ensures fhat hisfher ainvorihiness authonty socepls Hems
frem the alnwonbiness authanty specified in biock 1
Lorsgue fuliisalawrinsiaialor effectun des imvaus conformbment & 1a réplomantation dune auliité mspoensable de navigabitd, awire que Faclerits responsable de la navigalitils indiqurie dang la case 1, est essenfisl gue Nitisalaudnsiataionr
SAssue que SReinme responsatile de ja navigabiilg dent i midye argepls oy dédments approms par lawloritd esponsable da navigaksigs insenie B lp case
Slatemanis in blocks tia and 14a do nol constitlule nsiatation cenifinalion Ir all cases sircralt mamlenance recomds must conlain an Instalialion coeificaton issusd Iy pocordanes with the national regalations by e userfnsialisr belors the airomit sy D
Howrn,
Las peptions guraal dans fos coses 133 of 140 08 consiivon! pas ine corificalion dinstafiation. Dans tous o 0as, i dessior dentiolion do Padioned doll conteair une cordification oinstalislion dtivide confordment mux réglementalions nationales pa
felilisalearinstallatenr avant que Fabrone! puisse tecollsr

A4 o} MEAWE ¢ Famlasy 1 oia TRASA MEJES o losun 21 Fidtion 2

HECH




AIRFRANCE

FAX : 33 €03 141 B&o i85

|45 rue de PARIS F-95747 ROISSY CHARLES DE GAULLE CEDEX L TEX : RSYLOGAF

WORKE SHOP BEPORT Ne: BaB3asg
Customer...: AJ WALTER AVIATION LTH Bossier........: 1917480
Work drder.: T32533 Reguizition Mo.: GRazacsy
Gesignation RADOME ASSY
Part Humber...: ZB8470052-21 TSR, LUNKHDOWN
Serisl MNumber.: [0B309 CEH. :  UNKNOWH
Removal from A/C.: A&-LRC Fosg,: UHKMNDWH Time,..r UNENOWN
Adrcraft Model...: UKKNOWN Cveles,: UNKNOWN
Eemoval Pate.....: 0OBAPRLS Ltgecation.: CDG
Removal Type.....: UNSCHEBULED

Removal Reasen...: PLEASE QUOTE TO TEST / RECERT - IF IT FAILS TEST FLEASE 4uaorv
E TG REPAIR AND HOLL FPR A RESPOMSE. DEFECT : REMOVED SERVIC
EABLE

Condition as received.......:

Work requested.....: REPAIR

Warranty requestad.: Harranty Accepted.:

Shop Finding...... ¢ SEE USDR NUMBER 77/53/000346 CAT:A.

Confirmation of Removal.: FAILURE FQQNG - REMOVAL Rﬁﬁ%ﬁﬁug?ﬁ?gﬁﬁg?m B

Hepair Text.......: REPAIR

Bocumentation Reference.: BOEING DE34WZ10 SRM  B3-10-72 REV4S MAYLS

Modif/Remarks.....: REPAIR FERFORMED FOLLOWING AJW RO:T33533 DATED O0B/AFPR/2019
AND WORKSCOPE NUMBER AJWIOO42019 DATED 10/APR/201%.
SEE CSDR MUMBER 77/53/000366 CAT:A.

Mew Part Number...:
Mew Serizl HNumber.:

Parts replaced : KONE

Issue Pate....: 0BJUL1Y Mame : Repair Shep
FAYREAU Christian

Revision dste.: O5JULLS ChOE HEDZ

Fage 171
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STATEMENT



SN
ETIHAD

AIRWAYS
ABU DHABI
Date: 16 January, 2019
To: Altavair
Non Incident / Non Accident Statement - Airframe
Aircraft
Registration MSN Type TSN CSN
A6-LRC 36302 B777-200LR 44123:53 4796

To whom it may concern:

During operation by Etihad Airways from 06-Febraury-2014 until 16-January-2019 of the above Aircraft, we hereby confirm

that the Aircraft:

> Has not been involved in any accident or serious incident as defined in Chapter 1 of ICAO Annex 13

> Has not been obtained from nor operated by any government or military source.

»  Has not been subjected to severe stress or heat outside of normal operation and maintenance.

> Have not been submerged in salt water or otherwise exposed to corrosive agents outside of normal operation and
maintenance.

B777 Fleg Management Manager: 7

+9712511 5459
NAnsari@etihad.ae

P.O. Box: 35566, Abu Dhabi

United Arab Emirates

Tel: +9712 511 0000

An Etihad Aviation Group Company
From Abw Dheabi to the world

o (SCAR) vernor
alj ZAYED

etihad.com

} r €T
oi/ w

:al-uU'

AVS
ICAI.BECORDS

PreparedBy:
Renz Estiva ?
Technical Record
19712511 5324
REstiva@etihad.ae

q}

S\l

wtbol 35566 o

6aaiall el ciljlodl

+971 25110000 :ail s

olpbl sbbidl degoao ulﬁ}m cS-'ﬂl
adlell 1 DJ.bgj' g0
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Air Salvage International, ID: 18-074-793

Part No: 284T0052-41

Desc: RADOME

Serial No: 000309

Qty: 1

Notes: 100-5431 TO 100-5432

As removed from B777 MSN 36302
Registration A6-LRC On 01/04/2019 11:43:05

AS|
3



ETIHAD AIRWAYS
FLEET ENGINEERING

OCCM TIME STATUS
Unit TSN: |44123:53 Unit Name: AB-LRC
Unit CSN: [4796 Item: B777-200LR
Unit DSN: (4231 Serial: 36302
Unit MSN: (38302 Status AS AT: 14-Jan-18
ATA ltem Desc Item Number Serial Number Position 1 lled Date d I lled COMP |COMP
Aircraft Aircraft TSN CSN
TSN CSN
53-00 SNUBBER B7020-2 1322 SNUBBER_2 24-Jul-07 0 0 44123 |4796
53-10 NOSE RADOME AY 284T0052-41 000302 RADOME 20-Apr-16 34046 3919 23016  [2159
54-20 FAN COWL RIGHT HAND 314W1086-10 000457 FAN COWL RH_2 24-Jul-07 0 3] 44123 (4736
54-20 FAN COWL LEFT HAND 314W1086-7 000458 FAN COWL LH_1 24-Jul-07 0 0 44123 [4796
54-20 FAN COWL RIGHT HAND 314W1088-8 000446 FAN COWL LH_2 24-Jul-07 0 0 44123 (4798
54-20 FAN COWL LEFT HAND 314W1086-9 000445 FAN COWL RH_1 24-Jul-07 0 0 44123 (4796
55827 ELEVATOR 183W0061-15B HDHB33 ELEVATOR_LH 24-Jul-07 0 0 44123 4796
5527 ELEVATOR 183W0061-16B HDHE32 ELEVATOR_RH 24-Jul-07 o 0 44123 4796
568-00 WDO AY,RH, 3POS TMPRD GLS 141T4004-22 07024H3613 WINDOW ASSY, RH NO. 3_RH3 24-Jul-07 o] 0 44123 4796
56-00 WDO AY,LH, 3PCS TEMPRD GL 141T4004-21 14067H8061 WDO AY,LH#3PCOS TEMPRD GL_LH3 3-Mar-15 27899 3328 16223 [1468
56-11 WINDOW,PQ 2, RH,GLASS 1417400142 06331H8458 NO 2 WINDOW ASSY RH 24-Jul-07 o] 0 44123 |479%6
56-11 WINDOW AY No 1 LH 141\W7400-33 07032H4583 NO 1 WINDOW ASSY LH_LH1 24-Jul-07 0 0 44123 |4796
56-11 WINDOW AY No 1 RH 141W7400-34 07032H4582 NO 1 WINDOW ASSY RH_RH1 24-Jul-07 i} 0 44123 |4796
56-11 WINDOW,LH, 2PC OPEN FRAME 141T4835-89 000059023 NO 2 WINDOW ASSY LH 17-Jan-16 32562 3787 11555  [1007
5743 LESLAT?7 114W2100-107 000649 SLATNO7LE_7 24-Jul-07 0 0 44123 14796
57-43 LESLATE 114W2100-108 000631 SLATNOBLE B 24-Jul-07 0 1] 44123 |479%
57-43 SLATNO2LE 114W4120-107 000631 SLATNO2LE_2 24-Jul-07 0 0 44123 4796
57-43 SLAT ASSY FINAL NO 13 WING 114W4120-112 000629 SLAT NO 13 LE_13 24-Jul-07 0 0 44123 14796
57-43 SLATNOZLE 114W4130-107 000631 SLATNOBLE_S 24-Jul-07 0 0 44123 14796
5743 POSITION NG 12 WING LE 114W4130-112 000829 SLATNO 12 LE_12 24-Jul-07 o] 0 44123 |4796
5743 SLAT ASSY FINAL NO 11 WINGS ON 114W4140-112 000829 SLAT NO 11 LE_11 24-Jul-07 0 0 44123 |4796
5743 SLAT ASSY FINALNOC 5 114W4150-111 000628 SLATNOSLE_S 24-Jul-07 0 0 44123 |4796
5743 POSITION NO 10 WING LE 114W4150-112 000628 SLAT NO 10 LE_10 24-Jul-07 0 0 44123 |4796
57-43 SLATNOGLE 114W4160-103 000628 SLATNOGLE 6 24-Jul-07 0 0 44123  |4796
57-43 SLAT ASSY FINAL, NO 8 114W4160-108 000629 SLATNO 9 LE_9 24-Jul-07 0 0 44123 |4796
57-43 POSITION NO 1 WING LE 114W5110-10 000628 SLAT NO 14 LE_14 24-Jul-07 0 o] 44123 |4796
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TARMAC ARAGON

44396 Teruel - Spain
VAT # ES B-44241933

CTRA A-1512 DE ALBARRACIN KM6&

Order Ref.. WO- 58433

Title NRC - 36302 - 539 - 050 - RADOME DELAMINATION
Date 22/10/2018 8:46:08

Y/Ref
ATA 0000 [INTRODUCTION
AIRCRAFT I COMPONENT WO-58433
Mandatory (Y/N) Y ETOPS (Y/N) N
Reg. AG6-LRC WP-409
Type B777-237LR NRC : WO-58015
GE90-110B MNT.PROG:
MSN 36302 oR
(@ ™ EG‘-’ERP:‘
P d b Sonia CANALES
LIMIT = 549 n 1 repared by a IALES
FC UE\N\“P“ Received by
Date “E‘K‘ ©
s
[ COMPLAINT / REQUESTED WORK I TASK PERFORMED ]

NRC (2) / Origin WO-58015

DURING INSPECTION, IT APPEARS TO BE
DELAMINATION INSIDE THE RADOME

PLEASE, INVESTIGATE

Ref.

SRM 53-10-72-1A-1 Rev No. / Date : 78 / 15 Sep
2018

log n® 11751690 -

ReepiRed TAU SRV 53-10-12RR-O0

Comsbmdde Mstinpes

EY 394 Mg

PMS 4-3

5 -y - 201%

7

note: see next page if there is not enough room here

Engineer ID  hh:mm Engineer ID  hh:mm | Deferred DEF | NON ROUTINE NRC . Complied With ~_C/W

#1 F\)Q #5 I:I : (NRC possible) |Z|
# HMP 46 Eef. Ref: |
#3 #7 § i PIN - DESC SIN VALID UNTIL
#4 #3 :.‘g E PIN - DESC SIN VALID UNTIL

COMPONENT REMOVED DESC ... COMPONENT INSTALLED  DESC .........ooovcccc

| 57 /! R — L27] SRR, POS PIN s SIN o POS ...

RELEASE REF ....ccccoviiiiiiiiiiiinnns

DUPLICATE AUTH No DATE TRIG SIGN/STAMP

We certify that a duplicate safely inspeclion has been carried out and

the identified control system of the aircraft / component funclions l

carrectly, and in respect of the maintenance performed, the control

system is assembled and locked correctly.

CERTIFICATION TRIG /’ /. reserved

DATE & HOUR {04/ /5

for administration

PART-145 App No ()efe (U5 . 3243

PLACE

vey/

SIGN/STAMP

\g85/

Form AMS/WWO/MRO/001 REV 2 dated 20APR2018




TARMAC

ARAGON

£

Reference: WO- 58433 Tite NRC - 36302 - 539 - 050 - RADOME DELAMINATION

Date 22/10/2018 8:46:08

ATA 0000 INTRODUCTION page 2 of 3
COMPLAINT / REQUESTED WORK (FULL TEXT) COMPLETED TASK & RESULTS

DATE/ID / SIGN

NRC (2) / Origin WO-58015

DURING INSPECTION, IT APPEARS TO BE DELAMINATION INSIDE THE RADOME

PLEASE, INVESTIGATE

Ref.
SRM 53-10-72-1A-1 Rev No. / Date : 78 / 15 Sep 2018

log n® 11751690 -«




TARMAC ARAGON

'é‘_*(d TAR MAC CTRA A-1512 DE ALBARRACIN KM6

44396 Teruel - Spain
VAT # ES B-44241933

ARAGON

Order Ref.: WO- 58433

Title NRC - 36302 - 539 - 050 - RADOME DELAMINATION

(

COMPONENT REMOVAL

P/N NIL DESCRIPTION

SERIAL REASON

POS

COMPONENT INSTALLATION

P/N NIL DESCRIPTION

SERIAL CERTIFICATE

POS

MATERIAL ISSUED
QUANTITY P/N DESCRIPTION FIN IPC




RKLX

P.O. Box 025283, Miaml, FL 33102-5263 « Tel: 305.925.2600 + Fax: 305.507.7191
Plant Location: 10000 N.W. 15th Terrace, Miami, FL 33172 « SITA: MIAMMCR
www.KLXaerospace.com

shipped From: KISDORFER WEG 36-38, 24568, KALTENKIRCHEN, GERMANY

Material Certification

The items set forth on the purchase order referred to below have been visually inspected

and the dimensions thereof have been measured by us, and based on the aforesaid, as well
as the representation made to us by the manufacturers of the items subject of such purchase
order, we hereby certify that such items are in conformity with all current governmental

and manufacturer's requirements, specifications, drawings, and conform to the purchase
order requirements. Said items are in new condition and have not been obtained from any

U.S. Government or Military source and are traceable to KLX Aerospace Solutions.

FIRM: TARMAC ARAGON

PURCHASE ORDER#: PO - 209711

NE#  QUANTITY U/M PART-NUMHER CUST RBF# LOT-HUMBER BANUPACTURER CCODE REE Dnte EXP DATE

H 20 KT PS 090 B1/2 SK654 i BZ8 19048 SEALANTS EUROPE FBEKY 08/16/10 05/31/19
'

sjonmorelal PNy PE B90 B1l/Z BR654 \)U O b 8 q 53

lontainer Bizeq"E00~ML/OEM

faterial size) [100 “I'.?%QH\;.E“EA (_y A I{M H @ QAV&

COPY MADE OH (DATE) .. 15 14472018 .
UNDERA BATCH SPLIT OF ... PARTS GIST OF ATOTAL OF .
CONCERNED SERIAL NUMBERD £ v

NAME‘ STAMP & VISA
WA —#
11/06/10

- Jasofi Lewi&~
Senior Director, Global Quality

Inv ¥ 11/06/10

Form 67 Rev 1.0




HKLX

Page: 1 of 1

P.O. Box 025263, Miaml, FL. 33102-5263 - Tel: 305.925.2600 - Fax: 305.507.7191
Plant Location: 10000 N.W, 15th Terrace, Miaml, FL 33172 - SITA: MIAMMCR
www.KLXaerospace.com

Shipped From: 2617 N. GREAT SQUTHWEST PARKWAY, GRAND PRAIRIE, TX 75050

Material Certification

The items set forth on the purchase order referred to below have been visually inspected

and the dimensions thereof have been measured by us, and based on the aforesaid, as well

as the representation made to us by the manufacturers of the items subject of such purchase

order, we hereby certify that such items are in conformity with all current governmental

and manufacturer's requirements, specifications, drawings, and conform to the purchase

order requirements. Said items are in new condition and have not been obtained from any

U.S. Government or Military source and are traceable to KLX Aerospace Solutions.

FIRM:

PURCHASE ORDER#: 209640

LHEE QUANTITY U/M PART-HUMBER CUBT REFR

TARMAC ARAGON

LOT-HUMBER HANUFACTURER CCODB Eff Date EXP DATE

1 1 KT BY-3804 A/B
Commercial PH1 EY-3004 A/B
Material Size: "2,375 LD/KT (QT KIT)"

wo: S§Y33

TARIMAC AERUSAVE
COPY MADE O3 (BATE) ?7’/ 20{{ —

UNDER A BATCH SPLIT OF ...40° ... PARTS CUT OF £ AL OF .. s
CONCERNED SERIAL HUMBERS ...

Inv # 11/01/18

00006074360000607410 H.8B, FULLER 5HO67 07/22/18 03/05/19

11/01/18

Jasof Lewis”
Senior Director, Global Quality

Form 67 Rav 1.0



] Nufiez de Balkoa, 118 1 £

Jume  EHem 28005 Madric)
o i THen Teléfono: 915.61 :
V'FGVRhair.luF:d i Elgcen Fax: 515,634 .

TN s o tom

S C.LF: B-81358147

CERTIFICADO DE CONFORMIDAD

CERTIFICADO N°: 3382 — 20181107

Cients | Customer: Tarmac Aragén, S.L.LL
' Medido f Purchass order: PO - 209651

Fooha Pedido [ Order date: 05-11-2018
Sardn N°/ Waybill n®: 3382

Feoha slbaran | Waybill date: 07-11-2018

tongh CHenter 43000463

ebiigacion de INP 96, S.L.. INP 86, S.L. se reserva el derecho & actualizar sus hojas [&cnicas. Rogamos se ponga en contacto con nos
lualizada.

6, &L, se diskibulor of vacuum bag materials CERTIFIES lhef the maleriais dalailed above conform io our curren! data sheets. Within the scope of fis frade secrsts, INF 86,
" vetas the right to select or aiter its sources of supply and metheds of manufacturing. No customer purchase order shall alter iNP 96°s obligalion hareunder. iNP §0. S.0.
e arvas the rgint fo update s daia sheels. Please conlact us if updated infarmation is required.

ins materiales que sean da aplicacion, INF 96, S.L. (Albus ARP approval Number 267086) como distribuidor de materiales auxiliares para meldec por vacio de la em-
‘Tygavac Advanced Materials, Lid, CERTIFICA gue: Los materiaies detallades a conrtinuacion esién de acuerdo a los requerimisnios féenices ¢ Iz espacificacion de Alrhus
¢ fjua han sido almacandaos de acuerdo a dicha aspacificacion.

nfion imaterials INP 86, 8.L. { Airbus ARP approval Number 267088 ) as distributcr of vacuum bag materials of the company Tygavac Advanced Materials, L1, certifies
sanials detalfed ahove comform to technicel reqiiremants of Althus Espafia specification and have heen stored according te that specificafion

7 : Fecha Fariha
Unidad Cantidad Lote n® S L
i F LT o sk
Material Unit Quantity Batch n° hiigation Latubiisg
Manuf, Date Expify ifato
m 10,00 85M2081818347  10-07-2018& 10-01-202

10,00

3 TF870

w
3 :gaﬁ o

A
X

Andres Vazquez Perez
Departamenia de Calidad

" En cumplimianio de lo eslablecido en fa Lay Orgénica 151998, de 13 ds dicizmbre, de Proteccidn de Dalos de Caréacter Personal, le comunicaros aue los dalos que

i 2 quedaran incorporados y serén tratados en 1os ficheros titularidad de INP 86 5.1.. con 1a Gnica finalidad de gestionar y mantane:
zar fas opriunas cuminaciones que se preduzcan some consecuencia de fa relacién que mandiene con [a empresa o algunos d
3 arantiza la posibilidad de ejercifer sus derachos ds acoeso, rectificacion, canselacién y cposicién ai fralamiento de los dalos, dirigie
asorifo a la diraccion Nufiez da Balboa n®1 18 1°C, &n la que constan clertamente sus datos de contacto, y debera acompaniar la fotocopia del O
redite su identidad. Sief receptor de la comunicacion no fuera el destinatario, le rogamos nos lo comunique de inmediato v proceda a sestr

Inscrita en el Registro Mercantil de Madrid, Tomo 10,562, Libro , Folic 195, Heja n® M-166730, Inscripcién 19, C.LF. B-81355117. VAT, ES 81355117

Pagina N° 1 de 1




NDT REPORT
ZA G2METRIC Tarmac Aerosave
B777-237 MISN 36302

CR181434A
Ver: 00

0
AERROSAAVE

Bondmaster Inspection of
Radome

31/10/2018

B777-237
MSN 36302

CR181434 Ind 00 Page 1 sur 5




NDT REPORT T
ZA G2METRIC Tarmac Aerosave e il
B777-237 MSN 36302 '
CONTENTS
1 Introduction ...ooeveveviiiiiiiiiiiiiinnns 3 3.1 Progress and environmental
14 Airof measurement ..o...o... 3 coNditionNS ......ccuvveeeevirieiiieeeeeeeee, 4
2 Measurement DEFINITION.......... 3 3.2 Problems encountered.......... 4
2.1 Methodelonycowmsmammmman 4 4  Results & CONCLUSION........... 4
2.2 Technician qualification ......... 4 4.1 Bondmaster Inspection.......... 4
3 Measurement progress................ 4
RECORD OF REVISIONS
Version Modification Pages
0 1st official issue 5
QUALITY CONTROL
Written by Approved by

Quentin Vuylsteke Mathieu Chaigneau s s
K
31/10/2018 - 31/10/2018 —

CR181434 Ind 00 Page 2 sur 5




NDT REPORT

ZA G2METRIC Tarmac Aerosave
B777-237 MISN 36302

CR181434A
Ver : 00

1 INTRODUCTION
1.1 Aim of measurement

We performed Bondmaster inspection on the Radome of B777-237 MSN 36302 in your
. Tarmac aerosave hangar in Teruel (Spain).

Reference documents

¢ Contractual documents

G2Metric ref. quotation D181948

Purchase Order PO-209348

e QOthers documents

Work Order WO-58433

Procedure NTM 51 01 01

2 MEASUREMENT DEFINITION

In accordance with your request, we performed Bondmaster inspection on the Radome of
B777-237 MSN 36302 in your Tarmac hangar in Teruel (Spain).

Area of inspection:

Inside part of the radome

CR181434 Ind 00 Page 3 sur 5




NDT REPORT " i
R181434A
/ls. G2METRIC Tarmac Aerosave e
B777-237 MSN 36302
21 Methodology
The instrument used is:
Ultrasonic Tools S/N Validity
Bondmaster 600 60009161598 09/2019
Bondmaster 600
2.2 Technician qualification
Name Qualification Level Validity
Vuylsteke uT 2 05/2019
3 MEASUREMENT PROGRESS
3.1 Progress and environmental conditions
Date G2M Agent Time slot Temperature
31/10/18 Vuylsteke 8h-12h 10°C

3.2 Problems encountered
N/A

4 RESULTS & CONCLUSION

41 Bondmaster Inspection

Results: DISBONDING FOUND

See following pictures:

CR181434 Ind 00

Page 4 sur 5




AGZMETRIC

NDT REPORT
Tarmac Aerosave
B777-237 MSN 36302

CR181434A
Ver: 00

Disbonded
Area

Inside part of the Radome

CR181434 Ind 00

Page 5 sur 5




1, PART OR MATERIAL CERTIFICATION FORM

2 Seller's Name:  [Unical Aviation Inc.,

4. Organization:

Ref. ATA Specification 106 (2001.1)

3. Reference / SO #: 970675

FoR VN Tn::aNL
680 South Lemon Ave.
City of Industry, CA 91789
United States of America
Ph: 909-348-1700, Fax: 909-598-8091

ASA-100 ACCREDITED

A A

AVIATION SUPPLIERS
ASSOCIATION

5A. Seller's Contract/ Invoice #: 1069735

. |5B. Buyer's Name : TARMAC ARAGON SLU

e

£ ™

13A. Remarks:

Buyer's PO#: PQ-211825
6. Item | 7. Description 8. Manufacturer & Part Number 9. Eligibility | 10. Qty [ 11. Serial/Batch # 12, Status
1 CABLE TIE MISC Various 100 SN: NSN NS
SL#2 PLT1MM

5 OF ATOTA
\“f‘:—\‘\“i(m\ (R .:‘ |

" i B VPR

The above referenced part(s) or material wa

our
water (as in a major engine failure, accident, incide
place of business. ) £

13B. Obtain From: ¢

s/were not obtained from any Government or Military Source, and based upon
information provided to us and to the best of our knowledge, was/were not sub

nt or fire). All appropriate documentation regarding

|

jected to severe stress or heat or immersed in salt
this material is on file at our

ETIHAD AIRWAYS ENGINEERING (PO# P295865)
ETIHAD AIRWAYS ENGINEERING
14. New Parts/Material Verification:

The following signature attests that the part(s) or Material(s) identified
above was (were) manufactured by a FAA Production Approval Holder
(PAH), orto an industry or commercial standard. :

13C. Last Certificated Agency:

18. Used, Repaired, Overhauled or New Surplus Parts
Verification:

The following signature attests that the documentation

specified above is
accurate with regard to the item(s) described. ;
5. Signature: 19. Signature: B,
'6. Name: 17. Date: 20. Name: : 21, Date:
5w ! Jeffrey Darmadi 11/26/2018

NOTE: The seller makes no
be made by installer, based
Advisory Circular 00-56,

ORM # UAI-009

independent representation that the part is airworthy, or that it is acceptable for installation, These determinations are to
upon an inspection of the part and of the documentation

that has been fowarded by the seller in accordance with FAA

REV. 15, 4/13/18
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FIG | PART NUMBER NOMENCLATURE EFFECT FROM TO | UPA | TQA
ITEM
FIGURE 53-12-01-01: RADOME 001-999 1 1
INTEGRATION-NOSE
-1 |MODREF138349 RADOME INSTL-NOSE 001-006, RF AR
SUPPLIER CODE: 021-300

1 MODREF461799” -

|1 |MoDREF 631634

5" 141778642

10 |141T77864-3

15 |0450013HN

20 |PLT1MM

25 |MS24665-153
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'RADOME INSTLINOSE -

81205
MODULE NUMBER:
141W0019-6 REV A

RADOME INSTL-NOSE -
SUPPLIER CODE

~“SUPPLJER CODE: -
81205 .
MODULE NUMBER
~ 141W0019 GVREV C

WASHER T
SUPPLIER CODE:
81205

*WASHER
SUPPLIER CODE:
81205

NUT
SUPPLIER CODE:
13764

.STRAP X “4

SUPPLIER CODE:
06383

SPECIFICATION NUMBER:
BACS38K4

OPTIONAL PART:
TOR180,53421

MAINTENANCE MANUAL REF:
53-12-01

A

*PIN
SUPPLIER CODE:
81205

SA-sf z.c (0 FTUR

STANDARD SUBSTITUTION:

‘001-099
001-999
001-999
001-999

2

N A

001-999
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30

35

65

G5

70
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ANIBE0C416

BACN10JD4AU

254T00562-39

284T0052-41

284700511

1417T7820-21

BACP18BCOZACEP
MAINTENANCE MANUAL REF:
53-12-01

“WASHER
SUPPLIER CODE:
88044
STANDARD SUBSTITUTION:
NAS1149C0483R

NUT
SUPPLIER CODE:
81205

‘RADOME ASSY

SUPPLIER CODE:
81208

MISCELLANEOUS DATA:
DELIVERED WITHOUT CUSTOMER

LIVERY COLOR

ACCESS PANEL NUMBER:
T11AL

REWORKED BY S8:
53-0063

MAINTENANCE MANUAL REF;
53-12-01

‘RADOME ASSY
SUPPLIER CODE:
81205
MISCELLANEQUS DATA:
DELIVERED WITHOUT CUSTOMER
LIVERY COLOR
ACCESS PANEL NUMBER:
111AL
MAINTENANCE MANUAL REF:
53-12-01

«+SHELL ASSY
SUPFLIER CODE:
81205

+STRUCTURE INSTL
SUPPLIER CODE:
81205
USED ON:
284T0052-39
FOR DETAILS SEE:
53-13-61-01
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80

85

90

95

284T0053-3

284T0084-2

BACZ7TEX3698

425

+GROUNDING INSTL-LIGHTNING
DIVERTER STRIP
SUPPLIER CODE:
81205
FOR DETAILS SEE:
53-12-03-02

«ELEMENT INSTL-DIRECTOR
SUPPLIER CODE:
81205

++DECAL
SUPPLIER CODE:
81205
PLACARD CONTENT:
GLIDESLOPE ANTENNA
DIRECTOR BAR-M1330

«sE{ EMENT
SUPPLIER CODE:
26066

¢01-999

001-999

001-999

001-999 -

Issue Date: 06 sep 2018
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1. Applicability

Sefected 203

A. This repair section is applicable and approved for the repair of radomes as delivered or approved by Boeing
for use on this model airplane. Repairs that are made from this repair section are not approved for radomes
that have been modified, rebuilt or re-ringed using processes and materials that have not been approved by
Boeing for use on this model airplane.

General

A. This subject contains repair data for X-Band radomes with honeycomb core.
B. On the inside of the radome, keep a record of damage and the extent of the repairs that are made,
C. Electrical Test Requirements

(1) A new nose radome has the transmission requirements as given in RTCA/DO-213 for a Class B radome
(the transmission efficiency is 87 percent average and 82 percent minimum). A 777 Class B radome
can be repaired with the methods which follow in this document. A Class B radome repaired with the
Alternative 2 repair in Figure 203/REPAIR GENERAL or the Alternative 4 repair in Figure 205/REPAIR
GENERAL agrees with the transmission requirements given in RTCA/DO-213 for a Class C radome
(the transmission efficiency is 84 percent average and 78 percent minimum). The interpretation of
weather severity will be correct with a Class C radome and the standard 777 waveguide installation.
Thus, post-repair electrical tests of the radome are not necessary. An operator can, however, do an
electrical transmission test as given in Paragraph 2,C.{(2)/REPAIR GENERAL to show better electrical
transmission efficiency.

(2) A Class B radome repaired with the Alternative 1 repair in Figure 202/REPAIR GENERAL or the
Alternative 3 repair in Figure 204/REPAIR GENERAL must be tested for electrical transmission
efficiency {Refer to Paragraph 2.C.(3)/REPAIR GENERAL }.

(3) If an operator thinks there is a question about the electrical performance of the radome, then it should
be tested. Do an elecirical fransmission efficiency test as given in the Minimum Operations Performance
Standards (MOPS) for Nose-Mounted Radomes, Document No. RTCA/DO-213, Paragraph 2.4.7.1.

An operator can get a copy of this document from: RTCA, Incorporated 1140 Connecticut Avenue,
Northwest Suite 1020 Washington, D.C. 20036-4001 U.S.A. Telephone: 202-833-9339 Facsimiie (FAX):
202-833-9339

{(4) The radome that was repaired and has the primer, decorative paint, antistatic system, the rain erosion
protection applied, and the lightning diverter strips installed, must have the transmission efficiency
requirements that follow:

(a} The average transmission efficiency for any continuous scan of the antenna in the radome window
area must not be less than 84 percent. The radome window area is between + 80 degrees azimuth
and t 20 degrees elevation.

(b} The minimum transmission efficiency at any point in the radome window must not be less than 78
percent.

NOTE: Thicknesses of paint which are more than 0.010 inch can decrease the necessary
radome transmissivity. Use the correct anti-static paint (BMS 10-21, Type Il). A radome
wall that has been repaired should be put back to its initial thickness. If this is not
done, radome transmission efficiency will be decreased.

For repaired radomes on airplanes that have Predictive Wind Shear {(PWS), and

that are finished with CAAPCO erosion and p-static protection (Caapcoat B-274 as
specified in BAC5880 and Caapcoat AS-P108), do a transmission efficiency test. The
efficiency test must show the radome to be Class C or better,

D. For moisture removal from X-Band radomes with honeycomb core, sea Paragraph 6./REPAIR GENERAL
E. For repair of damage caused by electrical discharge, see Paragraph 16./REPAIR GENERAL
F. For small repairs, see Paragraph 17./REPAIR GENERAL

G. For wet layup repairs, see Paragraph 8 /REPAIR GENERAL and Figure 202/REPAIR GENERAL
(Alternative 1 - Wet Layup Repair) or Figure 203/REPAIR GENERAL (Alternative 2 - Wet Layup Repair).

Boeing PROPRIETARY - Copyright ® - Unpublished Work - See litle page for delails Page 1 of 23
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H. For repairs that use preimpregnated (prepreg) material, see Paragraph 9./REPAIR GENERAL and Figure
204/REPAIR GENERAL (Alternative 3 - Prepreg Repair) or Figure 205/REPAIR GENERAL (Alternative 4 -
Prepreg Repair).

I. For aerodynamic smoothness requirements, refer to 51-10-01, GENERAL.
J. For investigation and cleanup of damage, refer to 51-10-02, GENERAL.
K. For a list of repair material sources, refer to 51-30-03, GENERAL.

L. For repairs to the lightning strike diverter strips and the glide slope director element, refer to AMM
PAGEBLOCK 53-12-03/601.

3. References

Reference Title

51-10-01, GENERAL Aerodynamic Smoothness Requirements

51-10-02, GENERAL Inspection and Removal of Damage

51-30-03, GENERAL Sources For Non-Metallic Repair Materials

51-30-10, GENERAL Resins and Adhesives

51-70-04 REPAIR PROCEDURES FOR WET LAYUP MATERIALS

51-70-04, REPAIR GENERAL  Repair Procedures for Wet Layup Materials

AMM 53-12-01 P/B 601 NOSE RADOME - INSPECTION/CHECK

AMM 53-12-01 P/B 701 NOSE RADOME - CLEANING/PAINTING

AMM 53-12-03 P/B 601 LIGHTNING DIVERTER STRIPS - INSPECTION/CHECK

AMM 53-12-05 P/B 401 GLIDE SLOPE DIRECTOR ELEMENT - REMOVAL/INSTALLATION

NDT Part 1, 51-05-01 Tap Test Inspection of Honeycomb Sandwich Structure

NDT Part 2, 51-00-01 X-Ray Inspection for Water in Honeycomb Structure

NDT Part 4, 51-00-04 Inspection for Water in Honeycomb Structure

NDT Part 4, 51-00-05 Bondtest Inspection of Honeycomb Structure and Metal-To-Metal Skin
Structure

NDT Part 6, 53-10-01 Inspection of Repair Areas of the Radome

NDT Part 9, 51-00-01 Inspection for Ice or Water in Honeycomb Parts

4. Repair Limitations
A. (Refer toParagraph 16./REPAIR GENERAL , Paragraph 17./REPAIR GENERAL , and Figure 207/REPAIR

GENERAL )
5. Find the Extent of the Damage
CAUTION: DO NOT USE CHEMICAL PAINT STRIPPERS TO REMOVE THE PAINT FROM THE RADOME.
DAMAGE TO THE ADHESIVE RESIN SYSTEM WILL OCCUR.

A. Examine the radome visually to find the level of the damage and look for the entry of oil, fuel, dirt, or other
unwanted material.

B. Examine the radome for delamination and moisture as given in 51-70-04, REPAIR GENERAL. Some of the
Non-Destructive Inspection (NDI) procedures that are available are as follows:

(1) Moisture can be found by instrumented NDI procedures as given in:
(a) AMM PAGEBLOCK 53-12-01/601
(b) NDT Part 2, 51-00-01
(c) NDT Part 4, 51-00-04
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(d} NDT Part 9, 51-00-01.

{2) Delaminations can be found by instrumented NDI procedures as given in NDT Part 4, 51-00-05, If
instrumented NDI equipment is not available, use the tap test procedure as given in NDT Part 1,
51-05-01.

C. Examine the radome for damage to the lightning strike diverter strips and the glide slope director element
(Figure 201/REPAIR GENERAL).

6. Moisture Removal from the Radome Honeycomb Siructure

NOTE: There are two moisture removal methods.

A. Remove moisture from the honeycomb structure as given in Paragraph 6.B./REPAIR GENERAL or refer to
51-70-04, REPAIR GENERAL .

NOTE: Paragraph 6.B./REPAIR GENERAL gives a moisture removal procedure which adds
a fiberglass repair ply over the damaged area. Paragraph 8. A./REPAIR GENERAL and
Paragraph 9.A./REPAIR GENERAL give a skin replacement procedure. The skin replacement
procedure is recommended. The skin replacement procedure does not add a repair ply.
Thus, it does not cause a decrease in the transmission efficiency.

B. You can remove moisture from the honeycomb cells of the radome in an area with a maximum diameter of
3.5 inches.

{1} Find the level of the moisture contamination as given in one of the references that follow:
(a) AMM PAGEBLOCK 53-12-01/601 '
(b) NDT Part 2, 51-00-01
(c) NDT Part 4, 51-00-04
(d) NDT Part 9, 51-00-01.

{2) Put masking tape around the area as given in Paragraph 7.B./REPAIR GENERAL (2 inches away all
around from the moisture contamination).

{3} Remove the Tedlar cover (moisture barrier) from the internal surface 1 inch more all around than the
damaged area, Use No, 240 or finer Scotch-Brite abrasive. Do not damage the fibers on the surface of
the inner skin.

{4) On the inner surface, drill a 1/16 inch diameter hole into the approximate center of the of each cell that
contains moisture. Do not damage the outer skin when you drill the holes.

{5) Apply a heat blanket on the outer surface as given in 51-70-04, REPAIR GENERAL.

{6) The use of vacuum over the 1/16 inch diameater holes will increase the speed of the removal of maoisture.
Refer to 51-70-04, REPAIR GENERAL.

{7) To make sure the area is fully dry, do a check for water in the vacuum line with a desiccant indicator.
{8) When the area is dry, clean it as given in Paragraph 7.C./REPAIR GENERAIL.

{9} Put down a layer of fiberglass fabric and resin as given in Paragraph 8. /REPAIR GENERAL , or ane
prepreg ply as given ih Paragraph 8./REPAIR GENERAL Make sure the ply is a sufficient size fo go
over the damaged area plus 1 inch more all around. This layer can be a maximum diameter of 5.5
inches.

{10) Apply pressure ta the layup as given in Paragraph 13./REPAIR GENERAL

{11) Cure the fiberglass fabric and resin as given in Paragraph 14./REPAIR GENERAL Cure the prepreg
as given in Paragraph 14./REPAIR GENERAL

(12) Apply the finish to the repair area as given in Paragraph 15./REPAIR GENERAL
7. Removal and Preparation of the Damaged Area

A. Remove the damage.

(1} When damage has occurred to the skins only, remove the damaged laminations to a circular or oval
shape. Use care not to damage the undamaged plies, core, or surrounding material.
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NOTE: Remove only the damaged plies.

(2) When the core is also damaged, remove the core by trimming to a circular or oval shape. Refer
to 51-70-04, REPAIR GENERAL for the core removal procedure. Use care to avoid cutting into an
undamaged skin on the opposite side.

(3) Areas that are contaminated by moisture and cannot be dried out by heating (the temperature must not
be hotter than 180°F (83°C)) must be removed with the other damage.

. Prepare the damaged area (Refer to Figure 202/REPAIR GENERAL , Figure 203/REPAIR GENERAL ,

Figure 204/REPAIR GENERAL , and Figure 205/REPAIR GENERAL ).

(1) Determine the number of plies that have been cut. Use masking tape to isolate the area around the
cutout allowing 1.00 inch for each ply that you replace.

NOTE: When the damage is through the two skins, the repair patch overlap for each skin must
be offset to each other (Refer to Figure 202/REPAIR GENERAL , Figure 203/REPAIR
GENERAL and Figure 204/REPAIR GENERAL ).

CAUTION: SANDING OR ABRADING MUST NOT EXPOSE OR DAMAGE THE FIBERGLASS
FILAMENTS IN THE UNDAMAGED SKIN. THE STRUCTURAL STRENGTH OF THE SKIN
WILL BE REDUCED.

(2) When damage has occurred to the internal skin, remove the Tedlar cover (moisture barrier) from the
interior surface plus 1 inch more around the damaged area. Use No. 240 or finer Scotch-Brite abrasive.

CAUTION: DO NOT USE PAINT STRIPPERS FOR FINISH REMOVAL. THE RESULT WILL BE DAMAGE
O THE FIBERGLASS RESIN SYSTEM.

(3) Remove the exterior finishes. Use No. 180 or finer sandpaper.
(4) Protect the exposed core with masking tape, metal plate or the equivalent.

WARNING: DO NOT BREATHE THE DUST MADE WHEN YOU ABRADE THE COMPOSITE
SURFACES. THE FINE DUST CAN CAUSE SKIN IRRITATION. BREATHING AN
EXCESSIVE AMOUNT OF THIS DUST CAN CAUSE INJURY. OBSERVE PRECAUTIONS
FOR SKIN AND RESPIRATORY PROTECTION.

USE EXPLOSION PROOF EQUIPMENT WHERE THE POSSIBILITY OF VAPOR IGNITION
EXISTS. INJURY TO PERSONS CAN OCCUR.

(8) Put a uniform taper around the repair with No. 180 sandpaper. Make the taper 3 inches (1 inch per ply)
for the Alternative 1 wet layup, the Alternative 2 wet layup, and the Alternative 3 prepreg layup. Make
the taper 1.5 inches (0.5 inch per ply) for the Alternative 4 prepreg layup.

NOTE: For sanding, use a flexible disk sander, a belt sander, a rotating pad sander, or sand by
hand.

(6) When damage has occurred to the skins only, remove the damaged area of the skin only and lightly
sand the core where possible without reducing the core thickness.
CAUTION: USE A BACKUP FOR THE UNDAMAGED SKIN WHILE SANDING TO PREVENT
DELAMINATION.
SANDING MUST NOT CAUSE EXPOSED OR DAMAGED FIBERGLASS FILAMENTS IN THE
UNDAMAGED SKIN. THE STRUCTURAL STRENGTH OF THE SKIN WILL BE REDUCED.

(7) When the core is damaged, but the opposite skin is undamaged, sand the core bonding surface using
No. 180 or finer sandpaper to remove resin fillets for the replacement core to seat properly.

. Clean the repair area.

WARNING: EXPLOSION PROOF EQUIPMENT MUST BE USED WHERE THE POSSIBILITY OF VAPOR
IGNITION EXISTS. INJURY TO PERSONS CAN OCCUR.

(1) Remove all the sanding dust by applying oil-free compressed air and a vacuum cleaner.

WARNING: WHEN USING SOLVENTS, AVOID BREATHING THE VAPORS. USE MECHANICAL
VENTILATION OR RESPIRATORY PROTECTION WHEN WORKING IN A CONFINED
SPACE OR AREA. AVOID CONTACT WITH SKIN, EYES, AND CLOTHING. WEAR
APPROVED GLOVES, PROTECTIVE CLOTHING, AND EYE PROTECTION. IT IS
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HAZARDOUS TO BREATH VAPORS OR PERMIT SOLVENT TO TOUCH THE SKIN OR
EYES.

KEEP AWAY FROM SOURCES OF HEAT, FIRE OR SPARKS OR AN EXPLOSION AND
INJURY CAN BE THE RESULT.

CAUTION: DO NOT IMMERSE THE PARTS IN TRICHLOROETHANE OR PERMIT STANDING |
SOLVENT ON THE PARTS. DAMAGE TO THE PARTS WILL OCCUR. ‘

(2) Wipe the surfaces with a clean cloth that is moist with a ketone based solvent. Allow the solvent to
evaporate before proceeding with the repair.

|
8. Repairs Using Wet Layup (Refer to Figures 202 and 203) |

NOTE: The repairs given in the steps of this must put the radome back to its initial thickness as
shown in Figure 201/REPAIR GENERAL. Failure to make the radome that is repaired the same
thickness as the initial thicknesses will decrease the electrical performance of the radome. If
you do not know the thickness of the radome, measure the thickness as given in NDT Part 6,
53-10-01.

CAUTION: DO NOT USE PAINT STRIPPERS FOR FINISH REMOVAL. THE RESULT WILL BE DAMAGE |

O THE RESIN SYSTEM. |

A. Repair the damage that is a maximum of one skin in depth (Figure 206/REPAIR GENERAL, Layups B and
C) as follows:

(1) Find the level of damage as given in Paragraph 5./REPAIR GENERAL

(2) Remove the damaged plies and prepare the repair area as given in Paragraph 7.A./REPAIR GENERAL
(3) Prepare the repair plies as given in Paragraph 10.A./REPAIR GENERAL

(4) Apply the repair plies as given in Paragraph 10.B./REPAIR GENERAL

(5) Apply the pressure as given in Paragraph 13.A./REPAIR GENERAL

(6) Cure the repair as given in Paragraph 14./REPAIR GENERAL

(7) Finish the repair as given in Paragraph 15./REPAIR GENERAL

B. Repair the damage that is a maximum of one skin and the honeycomb core in depth (Figure 206/REPAIR
GENERAL, Layups E and F) as follows:

(1) Find the level of damage as given in Paragraph 5./REPAIR GENERAL

(2) Remove the damaged skin and core and prepare the repair area as given in Paragraph 7.A/REPAIR
GENERAL

(3) Fabricate, clean and install the replacement honeycomb core as given in Paragraph 12./REPAIR
GENERAL

(4) Prepare the repair plies as given in Paragraph 10.A./REPAIR GENERAL

(5) Apply the repair plies as given in Paragraph 10.B./REFPAIR GENERAL |
(6) Apply the pressure as given in Paragraph 13.A./REPAIR GENERAL

(7) Cure the repair as given in Paragraph 14./REPAIR GENERAL

(8) Finish the repair as given in Paragraph 15./REPAIR GENERAL

C. Repair the damage that goes through the two skins and the core of the radome (Figure 206/REPAIR
GENERAL, Layups H and |) as follows:

(1) Find the level of damage as given in Paragraph 5./REPAIR GENERAL
(2) Remove the damaged skin and core as given in Paragraph 7.A./REPAIR GENERAL
(3) Make a plaster backup mold as follows:

(a) If the external skin is to be repaired first, fill the hole with a wooden plug (or the equivalent) so the
inner surface is flush with the honeycomb core.

Selected 203 Boeing PROPRIETARY - Copyright @ - Unpublishad Work - See title page for details Page 5 of 23



777-200—SRM ETI D834W201 Printed by Toolbox: 30 Nov 2018 11:55:08 CET
Rev 78 - 15 Sep 2018 @__ﬂﬂﬂ”ﬂ DO NOT USE AFTER 30 Dec 2018

53-10-72-2R-0 REPAIR GENERAL - Nose Radome Issue Date; 15 May 2018
EFFECTIVITY: ALL

NOTE: It is best to repair the internal skin first. The backup mold can be formed on the
internal skin surface and the procedures reversed accordingly. When necessary, the
backup mold can be made from a comparable area on another radome.

(b) Cover the area with a parting film on the internal skin.
(c) Make a dam around the area to give a mold thickness of 1 inch minimum.
(d) Pour a water and plaster mixture into the dam.

(e) When the plaster has hardened, remove it from the radome and dry it in an air circulating oven at
120°F (49°C) for approximately 24 hours.

(4) Remove the plug and the parting film from the internal skin.

(5) Taper sand and clean the external skin as given in Paragraph 7.B./REPAIR GENERAL and Paragraph
7.C./REPAIR GENERAL

(6) Cover the area with a clean parting film on the internal skin and secure the backup mold in position with
clamps, props or by lashing.

(7) Fabricate, clean and install the replacement honeycomb core as given in Paragraph 12./REPAIR
GENERAL

(8) Prepare the repair plies as given in Paragraph 10.A./REPAIR GENERAL
(9) Apply the repair plies as given in Paragraph 10.B./REPAIR GENERAL
(10) Apply the pressure as given in Paragraph 13.A./REPAIR GENERAL
(11) Cure the repair as given in Paragraph 14./REPAIR GENERAL

(12) Remove the backup mold and solid parting film from the internal skin.

(13) Taper sand and clean the external skin as given in Paragraph 7.B./REPAIR GENERAL and Paragraph
7.C./REPAIR GENERAL

(14) Complete the repair as given in Paragraph 8.A.(3)/REPAIR GENERAL thru Paragraph 8.A.(7)/REPAIR
GENERAL

9. Repairs Using Preimpregnated (Prepreg) Material (Refer to Figures 204 and 205)

Selected 203

NOTE: The repairs given in the steps of this must put the radome back to its initial thickness as
shown in Figure 201/REPAIR GENERAL. Failure to make the radome that is repaired the same
thickness as the initial thicknesses will decrease the electrical performance of the radome. If
you do not know the thickness of the radome, measure the thickness as given in NDT Part 6,
53-10-01.

CAUTION: DO NOT USE PAINT STRIPPERS FOR FINISH REMOVAL. THE RESULT WILL BE DAMAGE

TO THE RESIN SYSTEM.

A. Repair the damage that is a maximum of one skin in depth (Figure 206/REPAIR GENERAL, Layup A,

Alternative 3) as follows:

(1) Find the level of damage as given in Paragraph 5./REPAIR GENERAL

(2) Remove the damaged plies and prepare the repair area as given in Paragraph 7./REPAIR GENERAL
(3) Prepare the repair plies as given in Paragraph 11.A./REPAIR GENERAL

(4) Put down a piece of adhesive film on the honeycomb core that has been sanded. The adhesive film
will bond the prepreg repair to the honeycomb core. Refer to Figure 206/REPAIR GENERAL, Layup A,
Alternative 3.

(5) Install the repair plies as given in Paragraph 11.B./REPAIR GENERAL
(6) Apply the pressure as given in Paragraph 13./REPAIR GENERAL

(7) Cure the repair as given in Paragraph 14./REPAIR GENERAL

(8) Finish the repair as given in Paragraph 15./REPAIR GENERAL

B. Repair the damage that is a maximum of one skin and the honeycomb core in depth (Figure 206/REPAIR

GENERAL, Layup D) as follows:
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{1} Find the level of damage as given in Paragraph 5/REPAIR GENERAL
{2) Remove the damaged plies and prepare the repair area as given in Paragraph 7.A./REFAIR GENERAL

(3) Fabricate, clean and install the replacement honeycomb core as given in Paragraph 12./REPAIR
GENERAL

(4) Prepare the repair plies as given in Paragraph 11.A/REPAIR GENERAL
(5) Install the repair plies as given in Paragraph 11.B./REPAIR GENERAL
(6) Apply the pressure as given in Paragraph 13.A./REPAIR GENERAL

(7) Cure the repair as given in Paragraph 14./REPAIR GENERAL

{8) Finish the repair as given in Paragraph 15./REFAIR GENERAL

. Repair the damage that goes through the two skins and the core of the radoma (Figure 206/REPAIR

GENERAL, Layup G) as follows:

{1} Find the level of damage as given in Paragraph 5./REPAIR GENERAL

(2) Remove the damaged skins and core as given in Paragraph 7.A./REPAIR GENERAL
{3) Make a plaster backup mold as follows:

(a) If the external skin is to be repaired first, fill the hole with a wooden plug (or the equivalent) so the
inner surface is flush with the honeycomb core,

NOTE: Itis best to repair the internai skin first. The backup mold can be formed on the
internal skin surface and the procedures reversed accordingly. When necessary, the
bhackup mold can he made from a comparable area on another radome.

{b) Cover the area with parting film on the internal skin.
{c) Dam the area to give a mold thickness of 1 inch minimum.
{d) Pour a water and plaster mixture into the dam.

(e} When the plaster has hardened, remove it from the radome and dry it in an air circulating oven at
120°F {(49°C) for approximately 24 hours.

{4) Remove the plug and the parting film from the internal skin.

(5) Taper sand and clean the exiernal skin as given in Paragraph 7.B./REPAIR GENERAL and Paragraph
7.C./REPAIR GENERAL

(6) Cover the area with a clean parting film on the internal skin and secure the backup mold in position with
clamps, props or by lashing.

(7) Fabricate, clean and install the replacement honeycomb core as given in Paragraph 12./REPAIR
GENERAL

(8) Prepare and apply the repair plies as given in Paragraph 11.B./REPAIR GENERAL
(9) Apply the pressure as given in Paragraph 13.A/REPAIR GENERAL

(10) Cure the repair as given in Paragraph 14./REPAIR GENERAL

(11) Remave the backup mald and solid parting film from the internal skin.

(12) Taper sand and clean the internal skin as given in Paragraph 7.B./REPAIR GENERAL and Paragraph
7.C./REPAIR GENERAL

{13) Complete the repair as given in Paragraph 9.A.(3)/REPAIR GENERAL. thru Paragraph 9.A.(7)/REPAIR
GENERAL

D. Repair the damage that is a maximum of one skin in depth (Figure 206/REPAIR GENERAL, Layup A,

Alternative 4) as follows:

{1) Find the level of damage as given in Paragraph 5./REPAIR GENERAL

{2} Remove the damaged plies and prepare the repair area as given in Paragraph 7./REPAIR GENERAL
{3) Prepare the repair plies as given in Paragraph 11.A./REPAIR GENERAL
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{4} Putdown a piece of adhesive film an the skin that has been taper sanded as given Paragraph 7.B.{5)/
REPAIR GENERAL The adhesive film will bond the prepreg repair to the taper sanded skin. Refer to
Figure 206/REPAIR GENERAL , Layup A, Alternative 4.

{5) Install the repair plies as given in Paragraph 11.B./REPAIR GENERAL
{6) Apply the pressure as given in Paragraph 13./REPAIR GENERAL
{7) Cure the repair as given in Paragraph 14./REPAIR GENERAL
{8) Finish the repair as given in Paragraph 15./REPAIR GENERAL
10. Preparation and Application of Glass Fabric Repair Plies {Wet Layup) (Refer to Figures 202 and 203)

A. Prepare the overlay patch.
{1} Cut the repair plies from BMS 9-3, Type H (or H-2 or H-3), Class 10 (or 11 or 13 or 19) fiberglass cloth.

(2) Cuttwo pieces of parting film that are approximately 3.0 inches larger all around than the glass fabric
cloth, Tape one piece down to a smooth surface.

NOTE: Use PVA film or other parting film.

(3) Spread a layer of BMS 8-301, Class 2 or BMS 5-28, Types 15, 17 and 19 {prepared as given in
51-70-04, REPAIR GENERAL) over the parting film and put the glass cloth over the resin,

NOTE: Resin that is approximately equal in weight to the glass fabric cloth is necessary to
impregnate the cloth.

(4) Cover the cloth on the parting film with a second piece of parting film.

(5) Press the resin through the cloth by working over the parting film with a sweep or a roller, This will
impregnate the cloth and remove entrapped air.

(6) Cut the impregnated cloth to the necessary sizes for each ply of the patch. The parting film on the two
sides of the cloth will reduce fraying at the edges while you cut the cloth. The direction of the lengthwise
parallel yarns in the patch must be in the same direction as the lengthwise paralle!l yarns in the repair
surface,

NOTE: Cut the first (smallest) ply patch 1,50 inches larger (for the repair in Figure 202/REPAIR
GENERAL ) or 1.00 inch larger {for the repair in Figure 203/REPAIR GENERAL ) all around
than the preceding inner edge of the taper. Cut each ply that follows 1.00 inch larger all
around than the ply before it. Refer to Figure 202/REPAIR GENERAL and Figure 203/
REPAIR GENERAL .

(7} To avoid excess resin huild-up in the core cells {which would have a bad effect on the electrical
propetties), the area corresponding to the exposed core on each patch should be swept before the
layup. Remove approximately one-third of the resin in this area.

B. Apply the overlay plies (Refer to Figure 202/REPAIR GENERAL and Figure 203/REPAIR GENERAL ).

NOTE: When damage has occurred at a lap joint in the initial plies, it is not necessary to make a
comparablie lap in the repair plies.

{1} Remove the parting film from one side of the smallest ply of the patch. Put the exposed face against
the repair area, with the lengthwise parallel yarns of the ply in the same direction as those of the repair
surface {(Refer to Identification 1).

(2) Use a sweep over the parting film that covers the ply to remove wrinkles and entrapped air. Do not apply
excessive pressure which would cause the patch to be deficient in resin.

(3) After the parting film is removed from the contact faces, put the next larger size ply of the impregnated
fiberglass cloth over the ply on the repair area with a 1.00 inch averlap all around. Refer to Figure 203/
REPAIR GENERAL.

(4) Put the subsequent plies of the patch in place as given in steps {2) and (3) above.

(B) After the last ply is in place, cover the entire layup with a piece of parting film extending about 0.50 inch
over the edges of the patch.

(8) Sweep the excess resin o the edges of the parting film. Fair the edges of the patch to the contour of the
of the repair surface. All the loose threads must be embedded in the resin.
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(7) Wipe off the excess resin that has squeezed out at the edges of the parting film.
11. Preparation and Application of Preimpregnated (Prepreg) Glass Fabric Repair Plies (Refer to Figures

204 and 205)
A. Prepare the repair plies.
CAUTION: THE PREIMPREGNATED MAT ';';‘11'\1 MUST REMAIN FREE FROM ('Oi‘\l"l'f\iml‘if\'l'iihI

DURING CUTTING AND HANDLING. WEAR CL!
TOUCH PREPREG M/ 115,|,tﬁ\l.,.

EAN GLOVES WHEN YOU NEED TO

(1) Cut the required number of plies from the BMS 8-79, Style 1581, Class lll fiberglass prepreg material.
The lengthwise parallel yarns in the ply must be in the same direction as the lengthwise parallel yarns of
the repair surface (Refer to Identification 1).

NOTE: Cut the first (smallest) ply patch 1.50 inches larger (for the repair in Figure 204/REPAIR
GENERAL ), or 0.50 inch larger (for the repair in Figure 205/REPAIR GENERAL ) all around
than the preceding inner edge of the taper. Cut each ply that follows 1.00 inch larger all
around (for the repair in Figure 204/REPAIR GENERAL ) or 0.50 inch larger all around (for
the repair in Figure 205/REPAIR GENERAL ) than the ply before it.

(2) Refer to Figure 204/REPAIR GENERAL , Figure 205/REPAIR GENERAL , and Figure 206/REPAIR
GENERAL , Layups D and G for the application of the adhesive.

B. Apply the repair plies.

NOTE: When damage has occurred at a lap joint in the initial plies, it is not necessary to make a
comparable lap in the repair plies.

(1) Apply the repair plies starting with the smallest.
NOTE: Remove the polyethylene separator sheet before placing each ply.

12. Fabrication, Cleaning, and Installation of the Replacement Honeycomb Core Plug

A. Fabricate the core plug.

(1) Cut a plug from honeycomb core material that is the same as the initial core. Cut it to fit the repair hole.
Keep a maximum gap of 0.06 inch between the initial and the repair core. (Refer to Figure 202/REPAIR
GENERAL , Figure 203/REPAIR GENERAL and Figure 204/REPAIR GENERAL ).

B. Clean the core plug.

WARNING: WHEN USING SOLVENTS, AVOID BREATHING THE VAPORS. USE MECHANICAL
VENTILATION OR RESPIRATORY PROTECTION WHEN WORKING IN A CONFINED
SPACE. AVOID CONTACT WITH SKIN, EYES, AND CLOTHING. WEAR APPROVED
GLOVES AND PROTECTIVE CLOTHING, AND EYE PROTECTION. IT IS HAZARDOUS TO
BREATH VAPORS OR PERMIT SOLVENT TO TOUCH THE SKIN OR EYES.

KEEP AWAY FROM SOURCES OF HEAT, FIRE OR SPARKS. AN EXPLOSION AND
INJURY CAN BE THE RESULT.

CAUTION: DO NOT USE CHLORINATED SOLVENTS. DAMAGE TO THE CORE MATERIAL WILI
OCCUR.

(1) Clean the contaminated core by dipping it in a keytone-based solvent bath for 1 minute.
(2) Locally contaminated areas can be washed with a keytone-based solvent.
(3) The core must be fully free from solvent before installation.

C. Install the repair core.

NOTE: Make sure that the core repair plug has a slight interference fit in the core hole after you
apply adhesive or potting compound.

(1) Install the repair core with the steps that follow if you use wet layup materials:

(a) When the damage does not extend through the two skin layers, prepare one ply for wet layup to
fit the repair hole. Put it on the inside surface of the skin that is not damaged. Refer to Paragraph
10.A./REPAIR GENERAL and Figure 206/REPAIR GENERAL , Layups E, F, H or I.

(b) Apply the potting compound to the core plug as follows:
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1) Coat the edges of the initial core and the core plug with BMS 5-28 potting compound. You can
use BMS 5-28, Types 15, 17 or 19.

NOTE: Mix the potting compound as given in the manufacturer's instructions. The gel
time is 60 to 90 minutes at 75°F *5°F (24°C %3°C). The full cure time is 7 days at
77°F *2°F (25°C %1°C), or 5 hours at 125°F £5°F (52°C +£3°C). The BMS 5-28 must gel
at 75°F +5°F (24°C £3°C) for 60 minutes prior to the cure.

2) Install the core plug with the honeycomb cells aligned with the initial core.

(2) Install the repair core with the steps that follow if you use preimpregnated layup materials. Refer to
Paragraph 11.A./REPAIR GENERAL and Figure 206/REPAIR GENERAL Layups D and G.

(a) Cut pieces of BMS 5-129 film adhesive as necessary to make one layer around all surfaces of the
repair core.

(b) Remove the separator sheet from one side of the adhesive.

(¢) Wind the adhesive around the repair core.

(d) Remove the separator sheet from the second side of the adhesive.

(e) If the repair core is a honeycomb structure, align the core ribbon direction with that of the initial core.
(f) Carefully put the repair core into the core hole.

13. Application of Pressure

A. Apply the pressure to the repair.
(1) Remove the masking tape and clean the bonding area as given in Paragraph 7.C./REPAIR GENERAL

(2) Apply the bleeder cloth all around the area. Lay the cloth approximately 1.0 inch away from the repair
area. Use masking tape to hold the cloth in position. Refer to Figure 208/REPAIR GENERAL.

(3) Apply extruded sealing compound fully around the repair area and tie in the vacuum probe and the
thermocouple wire.

LAR, PVA, PVC, OR NYLON FILMS DO NOT TOUCH THE
JIALS. THESE FILMS MUST BE SEPARATED FROM THE

PREIMPRI 3! :RIAL WITH PARTING FILM OR TEDLAR FILM.

CAUTION: MAKE ¢

(4) Put a piece of vacuum bag material over all of the repair area and make a seal with the sealing
compound. Make pleats in the bag so it will conform to the radome.

(5) Evacuate the space under the vacuum bag. Keep a minimum vacuum of 22 inches of mercury.

(6) Apply a thin layer of petroleum jelly or oil on the vacuum bag to aid in the sweeping.

CAUTION: DO NOT EXCEED THE HEAT AND TIME RES
OF 5 MINUTES) GIVEN FOR THE SWEEPING
LIFE OF THE RESIN.

AXIMUM

 (180°F (82°C) FOR A |
. HEAT WILL REDUCE

IE POT

(7) Sweep the repair with squeegees or rollers, The sweeping motion must be slow enough to permit the air
inside the part to move to the front of the wave of excess resin (and thus be swept out). The sweeping
must be done carefully to prevent displacement of the fabric. Continue to sweep until all of the air
bubbles and excess resin have been removed. Where repairs have been done over an exposed core,
make all the sweeping passes in a direction away from the exposed core. Prevent the excess resin from
entering the core cells. Do not sweep the exposed core area. Heat, not hotter than 180°F (82°C), can be
applied for a maximum of 5 minutes.

(8) Use care to avoid puncturing a hole in the vacuum bag. If holes occur, do as follows:
. Wipe the area with a rag that is moist with acetone to remove the lubricant
. Seal the hole with tape '
. Sweep the area again to remove the air.

14. Curing the Repair

NOTE: Heat can be applied with an oven, heat lamp, heat blanket or autoclave. The rate of temperature
increase should be 8°F per minute. When you use an oven, begin the cure with a cold oven.
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Refer to 51-70-04, REPAIR GENERAL for the cure times and temperature ranges. Remove
trapped air bubbles as they occur during the cure.

CAUTION: DO NOT APPLY HEAT THAT IS HOTTER THAN 180°F (82°C) WITHOUT THE APPLICATION

OF PRESSURE. THE RESULT CAN BE FURTHER DELAMINATION OF THE SKIN-TO-CORE
BOND. IT IS RECOMMENDED THAT WHEN YOU ACCELERATE THE CURE WITH HEAT,

THAT YOU INSTALL A VACUUM BAG OVER ALL OF THE RADOME, OR APPLY 3 TO 5 PSI

PRESSURE TO THE REPAIR AREA WITH SHOT BAGS OR BY OTHER MECHANICAL MEANS.

A. Do the room temperature, heat blanket, heat lamp, oven and autoclave cures with a vacuum of 22 inches of

mercury minimum.

B. Cure the repairs with the materials that follow:

(1) For the repairs with BMS 8-79 and BMS 5-129, cure at 260°F +10°F (127°C +6°C) for 90 minutes. The
rate of temperature increase is 8°F (4.5°C) per minute maximum.

(2) For the repairs with BMS 8-301, Class 1, cure at 200°F £10°F (93°C £6°C) for 220 minutes. The rate of
temperature increase is 1°F to 5°F (3°C) per minute maximum.

(3) For the repairs with BMS 8-301, Class 2, use one of the two cure procedures that follow:

(a) Cure at 150°F £10°F (66°C +£6°C) for 180 minutes. The rate of temperature increase is 1°F to 5°F
(3°C) per minute maximum

(b) Cure at 70°F £5°F (21°C £3°C) for 5 days.

15. Refinish After the Repair

CAUTION: DO NOT SAND INTO THE INITIAL STRUCTURE. A DECREASE IN THE STRENGTH OF THE
PART CAN BE THE RESULT.
A. Lightly sand the edges of the repair area. Remove the resin burrs and mold release that remains with No.

B.

180 or finer sandpaper.

Clean the repair area as given in Paragraph 7.B./REPAIR GENERAL and Paragraph 7.C./REPAIR
GENERAL Do an inspection for defects.

NOTE: The repair area must be free of pits, blisters, void areas and excess resin deposits.

. Seal all the fibers that are open to the air with a thin layer of BMS 8-301, Class 2 or BMS 8-207, Type I. Mix

and cure the resin as given in 51-30-10, GENERAL, Table 1.

. In areas where Tedlar (moisture barrier) on the inner surface of the radome has been removed, apply a thin

layer of BMS 8-207, Type | or BMS 8-301, Class 2. Mix and cure the resin as given in 51-30-10, GENERAL,
Table 1. Remove the excess resin before it gels.

E. Apply a finish on the exterior surface of the radome as given in AMM PAGEBLOCK 53-12-01/701.

If the glideslope director element (pressure sensitive aluminum foil tape) is removed or damaged, install it as
given in AMM PAGEBLOCK 53-12-05/401.

16. Repair of Damage Caused By an Electrical Discharge

Selected 203

CAUTION: DO NOT USE CHEMICAL PAINT STRIPPERS TO REMOVE THE PAINT FROM THE RADOME.

B.

C.

DAMAGE TO THE ADHESIVE RESIN SYSTEM WILL OCCUR.

A. Clean the inner and outer surfaces of the radome. The radome must be free from all moisture and dirt.

Clean as given in AMM 51-12-01/701. Refer to Paragraph 6./REPAIR GENERAL for the moisture removal
procedures, if necessary.

Find the amount of damage on the inner skin surface. Remove the exterior finish from the outer skin that is
opposite the damage sufficient to show all of the damage. Refer to Paragraph 7.B.(3)/REPAIR GENERAL

A leakage test with positive air pressure can help you find defects in the outer skin that are not easily visible.

(1) Apply a layer of uncatalyzed resin film to the defect area of the outer skin.

(2) Use a flexible type funnel which encompasses the inner skin defect to apply a positive air pressure (not
to exceed 3 psi) to the area.

(3) Bubbles in the resin film will show the outer skin defect.
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NOTE: The maximum repairable size for a single damage caused by an electrical discharge is
1 square inch. This includes punctures to the inner and outer skins and the delaminated
area.

The minimum spacing permitted between adjacent repairs is 3 inches (edge-to-edge).

For damage that exceeds these limits, refer to Paragraph 8.A./REPAIR GENERAL (Wet
Layup) or Paragraph 9.A./REPAIR GENERAL (Prepreg).

D. Drill a 0.06 inch diameter hole in the center of the defect. Insert a hypodermic needle through skin the and
fill the core cell with BMS 8-301, Class 2.

E. Insert the hypodermic needle between the delaminated plies of the skin and inject with BMS 8-301, Class 2.
F. Apply a thin layer of BMS 8-301, Class 2 over the defects. Cover the resin with PVA or other parting film.

G. When the resin has gelled, remove the parting film.

H. Apply the finish to the repair as given in Paragraph 15./REPAIR GENERAL

17. Small Repairs

NOTE: The small repairs given in this will not require electrical testing if the thickness limits shown in
Figure 201/REPAIR GENERAL are not exceeded.

M 5 TO REMOVE THE PAINT FROM THE RADOME.

M WILL OCCUR

CAUTION: DO NOT USE ICAL PAINT STRIPI

(A RS Il

A. Repair the surface scratches that do not penetrate the glass fabric as follows:
(1) Remove the scratches by sanding with No. 180 or finer sandpaper.
(2) Clean the area as given in Paragraph 7.B./REPAIR GENERAL and Paragraph 7.C./REPAIR GENERAL

(3) Apply a layer of BMS 8-301, Class 2 or BMS 8-207, Type |. Mix and cure the resin as given in 51-30-10,
GENERAL, Table 1.

(4) Sweep the area to fair in the resin and remove all the trapped air.

(5) Cure the repair as given in Paragraph 14./REPAIR GENERAL

(6) Apply the finish to the repair as given in Paragraph 15./REPAIR GENERAL
B. Repair the surface scratches that penetrate one ply of glass fabric as follows:

NOTE: This repair is applicable only when the damage does not exceed 2 inches in length and 0.125
inch in width and in one ply only. Damage that exceeds these limits requires replacement of
the plies.

(1) Sand out the scratches with No. 180 or finer sandpaper.
(2) Clean the area as given in Paragraph 7.B./REPAIR GENERAL and Paragraph 7.C./REPAIR GENERAL
(3) Fill the scratch with BMS 8-301, Class 2 resin, prepared as given in 51-70-04.
(4) Cure for 24 hours minimum at 70°F £5°F (21°C +3°C), or cure as given in 51-70-04.
(5) Apply a layer of BMS 8-301, Class 2 or BMS 8-207, Type |.
(6) Mix and cure the resin as given in 51-30-10, GENERAL, Table 1.
(7) Apply the finish to the repair as given in Paragraph 15./REPAIR GENERAL
C. Repair punctures that are less than 0.25 inch in diameter as follows:
(1) Remove the damaged material from the area of the puncture.
(2) Clean the area as given in Paragraph 7.B./REPAIR GENERAL and Paragraph 7.C./REPAIR GENERAL

(3) Putthe BMS 8-301, Class 2 resin, prepared as given in 51-70-04, REPAIR GENERAL, into the
puncture.

NOTE: As an alternative, use Presto Paste Resin made from 98 parts of Resin No. 49X2 and 2
parts of Methyl Ethyl Ketone (MEK) Peroxide by weight.

(4) Cure for 24 hours at 70°F (21°C) minimum.
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{5) Sand to fair the resin even with the surrounding surface.
{6) Apply the finish to the repair as given in Paragraph 15./REPAIR GENERAL
D. Repair delamination of glass fabric plies as foliows:

NOTE: The repair given in this is applicable where the delamination is confined to an area that is 1
inch in diameter and where skin distortion is not excessive.

If the delamination damage exceeds these limits, repair as given in Paragraph 8.A./REPAIR
GENERAL or Paragraph 9.AJ/REPAIR GENERAL

(1) Find the amount of delamination. Use the tap test as given in NDT Part 1, 51-05-01.

{2} Inject BMS 8-301, Class 2 between the delaminated plies. Use a hypodermic needle to inject the resin
as given in Paragraph 16.D./REPAIR GENERAL and Paragraph 16.E/REPAIR GENERAL

(3} Apply the pressure as given in Paragraph 13.A/REPAIR GENERAL
(4) Cure the repair as given in Paragraph 14./REPAIR GENERAL
(5) Apply the finish to the repair as dgiven in Paragraph 15./REPAIR GENERAL

Figure 201. Thicknesses for Nose Radome

Sheet 1

Figure 202. Alternative 1 - Wet Layup Repair

Sheet 1

Figure 203. Alternative 2 - Wet Layup Repair

Sheet 1

Figure 2G4. Alternative 3 - Prepreg Repair

Sheet 1

Figure 205, Alternative 4 - Prepreg Repair

Sheet 1

Figure 206. Nose Radome Repair Layups

Sheet 1

Sheet 2

Figure 207. Nose Radome Repair Sizes and Classifications

Sheet 1

Figure 208. Application of Pressure During Cure

Sheet 1

Sheet 2

Salected 203 Boeing PROPRIETARY - Copyright © - Unpublished Work - See title page for details Page 13 of 23
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53-10-72-2R-0 REPAIR GENERAL - Nose Radome
EFFECTIVITY: ALL

Issue Date: 15 May 2018

RADOME THICKNESS
EXCEPT AT OVERLAPS

GLIDE SLOPE

DIRECTOR 6.368
ELEMENT L
FRONT VIEW

NOTES

«  THICKNESSES ARE BASED ON CURED
SANDWICH THICKNESS BEFORE APPLI-
CATION OF FINISHES OR RAIN
EROSION COATINGS

»  RADOME THICKNESS AFTER REPAIR
MAY BE MEASURED USING THE PROCEDURE
GIVEN IN NDT PART 6, 53-10-01,

1.25

BS
92.5

el

BS
131.87

1.50

1,95 (TRUE) OVERLAP  —nf fet—

FROM EDGE BAND

Fig Issue Date: 01 May 2004

- FOR LIGHTNING
DIVERTER STRIP
REPAIR REFER TO
|| AMM 53-12-83/601

[~ HONEYCOMB CORE

A g

i/

NOSE PIECE
HONEYCOMB CORE

0.314
0.308 Hick [a]

@.3e2

[e]

Figure 201. Thicknesses for Nose Radome

6.314
0.30
308 0 THICK

lb— SOLID LAMINATE

EDGE BAND
8.338 0.318
8,352

SIDE VIEW

FOR REPAIR PURPOSES, CORE MATERIAL
0.68a5 INCH THINNER THAN ORIGINAL
THICKNESS IS REQUIRED

IF THE GLIDE SLOPE DIRECTOR ELEMENT
(ALUMINUM FOIL PRESSURE SENSITIVE
TAPE) HAS BEEN REMOVED OR DAMAGED,
REINSTALL AS GIVEN IN AMM 53-12-85/481
F27192 S0006716030_V1
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53-10-72-2R-0 REPAIR GENERAL - Nose Radome Issue Date: 156 May 2018
EFFECTIVITY: ALL

Fig Issue Date: 01 May 2004

ONE SKIN REPAIR OR
TOP PATCH PLIES OF
DOUBLE SKIN REPAIR
(REFER TO FIG 286

N/ LAYUP ||B||‘ ||CI|’ uEnJ nFu‘ an‘ OR nIn)

CORE SPLICE ! | |
I
ADHESTVE ~—__ | |

BMS 9-3, TYPE H,
H-2, H-3

REPLACEMENT CORE m

(REFER TO FIG 206

LAYUP “E", "E“, "H", OR "I")
3 3 ]

BMS 9-3, TYPE H, H-2, H-3
(REFER TO FIGURE 206
LAYUP "E" OR "F")

BMS 9-3, TYPE H, H-2, |

H-3 (WET LAYUP)
BOTTOM PATCH PLIES
OF DOUBLE SKIN REPAIR
(REFER TO FIGURE 286
LAYUP "H" OR "I")

3.00 INCH
[—— TAPER i I 3.68 INCH
1.0@ INCH TAPER
f=—— 1.58 INCH —s=j= OVERLAP
REPLACMENT OVERLAP 1.80 INCH
CORE 1 OVERLAP
____,j——
_._—-—'_"—_——
:
§ [

;

| e

I e e——

q

SYH 1.@0 INCH 1.08 INCH
—=={l=— 3,06 INCH —— 1.50 INCH ~——#®=y=s~ QVERLAP ~¥#=p=s- QVERLAP ~¥=|
MAXIMUM GAP OVERLAP
SECTION THROUGH REPAIR
NOTES
CELL WALLS MUST BE ALIGNED IN THE SAME
DIRECTION AS THE ORIGINAL HONEYCOMB
+ AN ELECTRICAL TEST OF THE ALTERNATIVE 1
REPAIR IS NECESSARY. REFER TO PARAGRAPH 1.C F27193 S0006716031_V1

Figure 202. Alternative 1 - Wet Layup Repair

Selected 203 Boeing PROPRIETARY - Copyright © - Unpublished Work - See litle page for details Page 15 of 23
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53-10-72-2R-0 REPAIR GENERAL - Nose Radome Issue Date: 15 May 2018
EFFECTIVITY: ALL

Fig Issue Date: 01 May 2004

BMS 9-3, TYPE H, ONE SKIN REPAIR OR
2y M3 TOP PATCH PLIES OF
DOUBLE SKIN REPAIR
(REFER TO FIG 286

v LAYUP “B", "C", “E", “F", "H", OR "I")

CORE SPLICE
ADHESIVE 1

REPLACEMENT CORE
(REFER TO FIG 206
LAYUP “E*, "F", “H", OR “I")

BMS 9-3, TYPE H, H-2, H-3
(REFER TO FIGURE 206
LAYUP “E" OR "F")

BMS 9-3, TYPE H, H-2,

H-3 (WET LAYUP)
BOTTOM PATCH PLIES
OF DOUBLE SKIN REPAIR
(REFER TO FIGURE 206
LAYUP "H" OR “I")

3.e0 INCH
l——— TAPER 5
1.80 INCH
1.8 INCH — =it OVERLAP —ejet———— b= — 1,00 INCH
OVERLAP ]  overLAP
REPLACMENT _:,//‘?'—f
CORE i
; I
4 1.8 INCH —-—-—L_ 1.00 INCH_—I-———i.ea INCH
SYM OVERLAP OVERLAP OVERLAP
—fl— 0,06 1NCH 3.80 INCH —b=
MAXIMUM GAP Sbed
SECTION THROUGH REPAIR
NOTES
[A] €ELL WALLS MUST BE ALTGNED TN THE SAME
DIRECTION AS THE ORIGINAL HONEYCOMB F27194 S0006716032_V1

Figure 203. Alternative 2 - Wet Layup Repair
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53-10-72-2R-0 REPAIR GENERAL - Nose Radome Issue Date: 15 May 2018

Fig Issue Date: 15 May 2013

EFFECTIVITY: ALL
ONE SKIN REPAIR OR
PREIMPREGNATED TOP PATCH PLIES OF
FIBERGLASS REPAIR DOUBLE SKIN REPAIR
PATCHES BMS 8-79, | (REFER TO FIG 206
STYLE 1581 OR 7781 ! LAYUP “A", "D", OR "G")
1 ADHESIVE FILM BMS 5-129,
1 TYPE 2 OR TYPE 4, GRADE S5
(REFER TO FIGURE 286 LAYUP

OHE BB | : A%, "D”, OR "G")
e T REPLACEMENT CoRE  [A]
! (REFER TO FIG 206
Eo LAYUP "D" OR "G")
-

ADHESIVE FILM BMS 5-129,
TYPE 2 OR TYPE 4, GRADE 5
(REFER TO FIGURE 206
LAYUP "D OR G)

BOTTOM PATCH PLIES
OF DQUBLE SKIN REPAIR
(REFER TO FIGURE 206

PREIMPREGNATED FIBERGLASS
REPAIR PATCHES BMS 8-79
STYLE 1581 OR 7781

LAYUP "G")
3.8 INCH
TAPER 3.@0 INCH
1.0 INCH TAPER
let—— 1,50 INCH ——=j=t- OVERLAP
REPLACMENT OVERLAP :q t— 1.80 INCH
CORE OVERLAP
\| ————
L
1
;
| e
I — e S
¢
SyM 1.00 INCH 1.00 INCH
-a=fle—0.06 INCH le—— 1.50 INCH ~——®=f=t- OVERLAP ~=j=a~ OVERLAP —i=
MAXTMUM GAP OVERLAP
NOTES SECTION THROUGH REPAIR
CELL WALLS MUST BE ALIGNED IN THE SAME
DIRECTION AS THE ORIGINAL HONEYCOMB
+ AN ELECTRICAL TEST OF THE ALTERNATIVE 3
REPAIR IS NECESSARY. REFER TO PARAGRAPH 1.C F27201 S0006716033_V2

Figure 204. Alternative 3 - Prepreg Repair
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53-10-72-2R-0 REPAIR GENERAL - Nose Radome Issue Date: 15 May 2018

EFFECTIVITY: ALL
i
ONE SKIN REPAIR OR
PREIMPREGNATED |
FIBERGLASS REPAIR TOP PATCH PLIES OF
PATCHES BMS 8-79 DOUBLE SKIN REPAIR
)
STYLE 1581 OR 7781 (REFER TO FIGURE 286
LAYUP "A")

ADHESIVE FILM BMS 5-129,
TYPE 2 OR TYPE 4, GRADE 5
(REFER TO FIGURE 206
LAYUP "A")

Fig Issue Date: 15 May 2013

1.58 INCH
TAPER

@.58 INCH

08,58 INCH _-—‘—l“ OVERLAP ¥ .50 INCH
OVERLAP I OVERLAP

SECTION THROUGH REPAIR F27203 S0006716034_V2

Figure 205. Alternative 4 - Prepreg Repair
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53-10-72-2R-0 REPAIR GENERAL - Nose Radome

EFFECTIVITY: ALL

Issue Date: 15 May 2018

Ty T T T T T T 77
0000000000000 0 ——

LAYUP “"A" ALTERNATIVE 3
(PREPREG) FIGURE 204

LAYUP "B"
(WET LAYUP)

NOTES

* ALL FACE SHEET REPAIRS MUST BE TAPER SANDED.

« THE WARP DIRECTION OF ALL REPAIR PLIES MUST
PARALLEL TO THE FORWARD/AFT DIRECTION OF
THE RADOME.

Fig Issue Date: 15 May 2013

LAYUP "A" ALTERNATIVE 4
(PREPREG) FIGURE 205

LAYUP "C"
(WET LAYUP)

LEGEND
®e @00 BMS 5-129, TYPE 2 OR TYPE 4, GRADE 5
ADHESIVE CURED AT 25@°F (121°C)

1 LAYER OF BMS 9-3, TYPE H, H2, OR H3
IMPREGNATED WITH BMS 8-361, CLASS 2
RESIN CURED AT 158°F (66°C) OR CLASS 1
CURED AT 200°F (93°C)

1 LAYER OF BMS 9-3, TYPE H, H2, OR H3
IMPREGNATED WITH BMS 8-361, CLASS 2
RESIN CURED AT ROOM TEMPERATURE

INITAL BMS 8-79 FACE SHEET
3 PLIES BMS 8-79, STYLE 1581 OR
STYLE 7781 CURED AT 256°F (121°C)

3 LAYERS OF BMS 9-3, TYPE H, H2, OR H3
IMPREGNATED WITH BMS 8-301, CLASS 2
RESIN CURED AT 158°F (66°C) OR CLASS 1
CURED AT 200°F (93°C)

3 LAYERS OF BMS 9-3, TYPE H, H2, OR H3
IMPREGNATED WITH BMS 8-301, CLASS 2
RESIN CURED AT ROOM TEMPERATURE

NN BMS 5-28 TYPES 15,16,17,18,19, OR 28

|I|I] SAME AS INITIAL HONEYCOMB CORE

F27204 S0006716035_V2

Figure 206. Nose Radome Repair Layups : Sheet 1
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EFFECTIVITY: ALL

lssue Date: 15 May 2018

Fig Issue Date: 01 May 2004

Fesene

LAYUP "D”
(PREPREG)

LAYUP “E"
(WET LAYUP)

LAYUP "F"
(WET LAYUP)

P F P F I ITTITITITTFIFTTFTTL
[ ITTYTYINTYNY

sveésacsrescne
| FE T ITIIIITIITIITIETIITTNIII I I I I IS I

LAYUp "G"
{PREPREG)

S858008

LAYUP "H"
(WET LAYUR)

Figure 206. Nose Radome Repair Layups : Sheet 2

LAYUP "1
(WET LAYUP) F27206 SDO06716036 V1
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EFFECTIVITY: ALL
Fig Issue Date: 01 May 2004
LAYUP TYPE REPAIR SIZE REPAIR
U METER
REPAIR TYPE MAXIMUM DIAMET CLASSTFICATION
FIG. 202 |FIG. 203 |FIG. 2084 |FIG. 205 (INCHES)
- i
5] m up NO LIMIT PERMANENT [2]
0-4 PERMANENT [2]
FACE SHEET ugn 1-30 PERMANENT
30-50 TEMPORARY
nen @-15 TEMPORARY
“g" “p" NO LIMIT PERMANENT [2]
EACE SHEET AND 0-4 PERMANENT [a]
CORE “g 4-25 PERMANENT
25-48 TEMPORARY
upn 8-15 TEMPORARY
TS ng NO LIMIT PERMANENT [o]
TWO FACE SHEETS i 8-10 PERMANENT
AND CORE 10-20 TEMPORARY
L e-10 TEMPORARY
RADOME REPAIR SIZES AND CLASSIFICATIONS
TABLE A
NOTES

+ TWO SMALL REPATRS NEAR EACH OTHER CAN BE
MADE INTO ONE LARGER REPAIR AS GIVEN IN
TABLE A.

+ A REPAIR SHOWN AS A TEMPORARY REPAIR MUST
HAVE A VISUAL AND TAP TEST INSPECTION OF
THE REPAIR AREA AT EACH '2A' CHECK.

REPLACE A TEMPORARY REPAIR WITH A PERMANENT
REPAIR BY THE NEXT 'C' CHECK.

« THE MAXIMUM DIAMETER OF THE DAMAGE IS EQUAL
TO THE MAXIMUM DIAMETER OF THE DAMAGED AREA
AFTER CLEANUP OR THE MAXIMUM CUT OUT DIA-
METER BEFORE TAPER SANDING. THE DIAMETER
OF THE REPAIR IS MEASURED ALONG THE CON-
TOUR OF THE REPAIR.

Figure 207. Nose Radome Repair Sizes and Classifications

ElEl

=2

KEEP A MINIMUM DISTANCE OF 3.8 INCHES
(EDGE-TO-EDGE OF THE LARGEST REPAIR PLIES)
FROM ANY OTHER REPAIR PLIES (ON EITHER SIDE
OF THE PANEL).

INNER AND QUTER FACE SHEET REPAIRS WHICH
ARE OPPOSITE EACH OTHER ARE NOT PERMITTED
EXCEPT AS SHOWN IN LAYUPS “F" AND "G".

MORE THAN ONE REPAIR IS PERMITTED.

TWO OR MORE REPAIRS IN THIS CATEGORY ARE
PERMITTED BUT ALL REPAIRS ARE THEN CLASSI-
FIED AS TEMPORARY.

ONE REPAIR ONLY OF THIS SIZE IS PERMITTED.

ELECTRICAL EFFICIENCY TESTING REQUIRED.
REFER TO PARAGRAPH 1.C.
F27207 S0006716037_V1
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EFFECTIVITY: ALL

VACUUM BAG

EXTRUDED SEALING
LOMPOUND

INSULATION

(4 TO & LAYERS)
VACUUM TUBE
g SURFACE BREATHER
SOLID FEP PARTING FILM

SURFACE BLEEDER
HEAT BLANKET

CAUL PLATE
PERFORATED FEP
PARTING FILM

THERMOCOUPLE

REPAIR PLIES

SECTION THRU HONEYCOMB PANEL

BAGGTING SEQUENCE FOR CURING SKIN-TO-SKIN OR SKIN-TO-SKIN AND CORE
OR CO-CURING SKIN AND CORE REPLACEMENT

VACUUM BAG \

2] O
INSULATION . | EXTRUDED SEALING COMPOUND

(4 TO 6 LAYERS) ——— ™
HEAT BLAMKET [a}— “——tHermocoupLE  [a]
CAUL PLATE

VACUUM TUBE  ——
C rt——— SURFACE BREATHER
THERMOCOUPLE ~ SOLID FEP PARTING FILM
N, T ———— SURFACE BLEEDER
"“_\P\_’bv\\ THERMOCOUPLE
PERFORATED FEP

REPAIR PLIES —
PARTING FILM

T B e —1
X

IR

[ 1Y
€ 3

SECTION THRU SKIN-TO-SKIN AND CORE REPAIR
NOTES

Al USE ONLY IF HEAT BLANKET IS USED AS A

Figure 208. Application of Pressure During Cure : Sheet 1

Fig Issue Date: 01 May 2004

THERMOCOUPLE

HEAT SOURCE F27209 50006716038_W1
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Issue Date: 15 May 2018

VACUUM BAG

EDGE BREATHER

{OPTIONAL}
INSULATEON

VACUUM TUBE (4 TO 6 LAYERS)

SOLID FEP PARTING
SURFACE BREATHER

PERFORATED FEP
PARTING FILM

THERMOQCOUPLE

HEAT BLANKET
(IF ACCESSIBLE)

BAGGING SEQUENCE FOR CORE REPLACEMENT

VACUUH BAG
INSULATION N

(4 T0 6 LAYERS) ~——0
I |3

HEAY BLANKET m\_ NG
THERMOCOUPLE

S0LID FEP PARTING FILM ———

e " SURFACE BREATHER
VACUUM TUBE E ¥

[~ REPLACEMENT CORE PLUG

THERMOCOUPLE

[
X

(TR T

HEAT BLANKET
(IF ACCESSIBLE)

Figure 208. Application of Pressure During Cure : Sheet 2

EXTRUDED SEALING COMPOUND
THERMOCOUPLE  [A]

EDGE BREATHER (OPTIONAL)

REPLACEMENT CORE PLUG

THERMGCOUPLE

THERMOCOUPLE

Uet— EXTRUDED SEALING CCMPOUND

__——— PERFORATED FEP PARTING FILM
EOGE BREATHER {OPTIONAL) e ————~a—— EDGE BREATHER (OPTLONAL)

THERMOCOUPLE

l * THERMOCQUPLE E
N [a]

SECTION THRU CORE REPLACEMENT REPATR F27211 S0006716039_V1

Fig Issue Date: 31 May 2004

FILM
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% . AIR FRANCE

Defect and Repair Description @ P INDUSTRIES

Informations : CSDR Number : 77/53/C00229 Arrival Date : 22/02/2016
Engine Type: B777 Flight Hours : 12939 Cycles : 1282

SN Component : 000309 16130275

Departure PN Component : 284T0052-41 Compiled by : CHEVAL

ExhibitnNe:1 ... 00000000

Defect

Describe View RADOME

Description of On inner skin ,1 disbonding area
the defect : :diameter 120 m/m at 520 m/m from
edge
On outer ,1 gouge and a disbonding
: diameter 120 m/m at 520 m/m from
edge

Repair Repared IAW SRM 53-10-72
Description :  Alternative 2 Wet Layup repair Figure Repair
203

Approval Data  spM B777-300 CHAPTER 53-10-72
REV 55

Issue Date : 18/03/2016

Defect and Repair Description Page 1 sur 1



DESIGNATION: NOSE RADOME ASSY

PN :284T0052-41

N° KEOPS : 1712939

AC TYPE:B777

SN :000309

DS: 1000380483

DAMAGES and EXISTINGS REPAIRS

%

AN

INTERNAL EXTERNAL
DAMAGES SIZE
EXTERNAL

DELAMINATION

Item 2: Disbonding @120mm at 520mm from edge.

INTERNAL

DELAMINATION

ltem 1: Dishonding @120mm at 520mm from edge.

MOISTURE

NIL

REPAIRS

EXISTINGS

No existing repair

l Défauts cadre: 1 clip + 1 latch HS.




DESIGNATION :

PN : 284T0052-41

SN : 000309

NOSE RADOME ASSY

A/C TYPE:B777

N° KEOPS:

DS: 1000380483

FINAL REPAIRS+EXISTINGS

INTERNAL

T

EXTERNAL

ITEM

SIZE

ITEM

SIZE

$290mm at 400mm from edge.

NOTE : Skin+honeycomb wetlayup ANITA cure




'ﬂ Approving Competent Authority/Country | 2, AUTHGRESED RELEASE CERTEF {CATE 3. Form Tracking Numbaer s o ,,.q.
i DIRECTION GENERALE DE Numeio de fragage du formuiaire 2 S

, Certificat d’Autorisation de Mise en Servi o8 108 G EE
CASA FORM 1 = Forir et R |

4.  Organisation Nama and Address : SOCIETE AIR FRANCE 5. Work Order/Contractinvoice
¥ Nom et adressa de lorganisme AIRFRANCE #45 nie de Paris {  Bon de Commande/Contrat/Faciure
85747 ROISSY CDG Cedex
FRANCE . 1600380483
‘6.ftem | 7. Description 8. Part No / Numéro de la piéce 8. Qty. / Qié [10. Serial No. / Numéro sarie 11. Status ! Work Etal / Travaux

2846T0052-41 ' 1 ooe309 REPAIRED

" 12, Remarks
Qbservations  popryng D6364W210 SRM 53-10-72 REV55 JANLG

REPAIR PERFORMED FOLLOWING REPAIR ORDER NUMBER
1000380483-3000069176-REP DATED O0LFEB2016 AND WORKSCOPE NUMBER ETD-23022016
DATED 17MAR2016. - TSN/ 12939,9689 CSN/ 1282
SEE CSDR NUMBER 77/53/C00229. TSO/ 12939,9689 Cso/ 1282

- The work identified in Black 11 and described herein has been accomplished in accordance with 14 CFR part 43 and

In.gespect o that work, the ilems are approved for retum to service under cerfificate no. GNFY312C. — — =
eriifie s thal tholla s S 1 14a. [X] Parl-145 A 50 Release to Service Other reguiation specified in block 12 -
e IS Ba ST \bﬂve i Partie 145.A,50 Remise en service Autre reglementalion visse & ls case 12

Certifies that unless otherwise specified in black 12, the work identified in block 11 and described in block 12, was accomplished in
accordance with Pari-145 and in respedd to that work the Hems are considerad ready for release to sevica.

Certifie que, sauf dispositions contralres menfionnées dans fa case 12, los fravaux indiqués dans la case 11 et décrits dans Is case 12, ont
eté accomplis conformément & Ja Partie 145 el comple feru de ces fravaux, Jes Slements sont COnRSiiGas comme préts A éire remis en
service.

14b, Authorised Signature /A e 14c. Certificate / Approval Ref. No.
Signature auforisée LA, N* de Certificat / d’agrément
14d. Name / Nom 14e. Date (dd mmm yyyy) / f mmm aaag)

TQ e }3! T 17MAR2016

. USER / INSTALLER RESPONSIBILITIES / RESPONSABILITES DE L'UTILISATEUR / INSTALLATEUR.

This cerlificate does nol aviomalically conslitute authorily 1o insiall the items).
. Co certifical ne vaut pas automatiquament autorsation dinstalier le au les éléments.

Where the userfinstalier performs wodk in accordance wilh regulations of an airworthiness authority different tharn the airworthiness Bulhorily specified in block 1, it is essential thal the userfinstalisr ensures that hisher airworthiness authasity accepts ilems
-fromn the airworthiness authority specified in block 1., _ - '
Lorsque Futiisateur/nstalateur effectus des fravaux confarmément & g réglemantation dune autorlfé responsable de fa navigabiide, aulre que laufonté responsable de ia navigabilité indiquée dans Ja case 1, If est essenfial que fuliisateurfinstafiatour C
- §'8S5uUre que lautoris responsable de ia ravigabilité donf il reféve acceple les édments approuves par fautorité responsable de la navigabilité inscrite 3 ja case 1. ‘

Statements in biocks 13a and 14z do not constiiute instaltation certification. in all cases aircrafl maintenance racords must contain an instaltation certification issued in accordancea with the nationat regulalions by the user/installer before the aircraft may be o

fiown — '

Les mentions figurant dans .'eé_ cases 1da el 14a ne conslitvent pas une certification d’installation. Dans tous los cas. le dossier denfrefien de fasronef doit contenir une centification dinstaliation délivrse conformément aux réglementaions nationales par
futilisateur/instaliateur avant que I'aéronef puisse ddcoliar

SA. Form | MF/145 / Formedairs 1 de IEASA MF/HAS - tssue 2 £ dilion 2




FAX : 33 (8) 141 560 165

G5 rue de PARIS F-95747 ROISSY CHARLES DE GAULLE CEDEX TLX : RSYLOAF

WORK SHOP REPORT No: 9113223
Customer...: ETIHAD AIRWAYS ENGINEERING Dessipr........2 1463130
Work Order.,: 1000380483 Requisition No.: (0483255
Dasignation : RADOME ASSY
Part Mumber...: 28470052-4] TSM.: UNKNOWRN
Serial Number.: 000309 CSM. : UNKNOWN
Removal from A/C.: EAEQD Pas.: UNKNOWHN Time...: UNKNOWN
Aircraft Model...: UNKNOWN . Cycles.: UNKNOWN
Removal Date.....: 17FEBLé Location.: CDG

Removal Type.....: UNSCHEDULED

Removal Reason...: REASON FOR REMOVAL: FOUND DENT ON LEFT SIDE OF RADOME WITH
DIMENSION: LENGTH 82 MM, WDTH 82MM AND DEPTH 2 MM. DUE TO

BIRD STRIKE

Condition as received.......: REf 00683295

Work reguested.....: REPAIR

Warranty reguested.: Warranty Accaepted.:

Shop Finding......: REPAIR PERFORMED FCLLOWING REPAIR ORDER NUMBER '1000380483-30
DATED 01FEB201é AND AND WORKSCOPE NUMBER ETD-23022016 .

Confirmation of Removal.: FAILURE FOUND - REMOVAL REASON CONFIRMED

Repair Text.......: SEE CSDR NUMBER 77/53/C00229.

Documentation Reference.: BOEING De34W210 SRM 53-10-72 REV55 JAN1S

Modif/Remarks.....: REPAIR PERFORMED FOLLOWING REPAIR ORDER NUMBER
1000380483-300006%176-REP DATED 01FEB201& AND WORKSCOPE NUMBER ETD-23022016
DATED 17MAR201é. TSN/ 12939,9689 CSN/ 1282
SEE CSDR NUMBER 77/53/C00229. TS0/ 12939,9689 £s0s 1282

New Part Number...:
New Serial Number.:

Parts replaced : SEE PART LIST

Issue Date....: 17MARLS Mame : '_‘ S @ A_ ? ~ Repair Shop

Revision date.: 26MAR1E Sighed : CDG HEG2

Pagsa 172

YediH



AIRFRAR

o

FAX : 33 (02 141 B&0 1é5

BhHEAM

45 rue de PARIS F-95747 ROISSY CHARLES DE GAULLE CEDEX TLX : RSYLOAF
WORK SHOP REPORT - HNo: 9113223
-~ Parts replaced --
Part Number / Alt " | Description aTy U
ASNA2397-10L WASHER FLAT CARBOM STEEL 20 EA
EPOCASTL617AB KIT ADHESIF EPOXY 1 EA
EY3806AB ADHESIF /EY 3806 A/B 2 EA
MS21042L3 NUT 30 EA
NASE14P1032-12P SCREW -180¢ FLAT HEAD 15 EA
NAS514P1032-14P SCREW -100¢ FLAT HEAD 15 EA
NAS514P1032-18P SCREW -100¢ FLAT HEAD 6 EA
NASED1-7P SCREW PAN HEAD | 90 EA
PS870B2KIT25 MASTIC KIT 25 4 EA
S1417782-26 LATCH AY | 1 EA
Issue Date....: L7MARLG | | _ Repair Shop
Revision date.: 24MARIS ’ | . CD& HED2
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BILL OF SALE

Know all men by these presents that National Aviation Company of India Limited (the
"Seller"), having an office at Old Airport, Santacruz (E), Mumbai 400 029, India, is the
owner of the title to the following airframe (the "Airframe"), the engines as specified (the
"Engines"), and all appliances, components, parts, instruments, appurienances, accessories,
furnishings, modules and other equipment of any nature incorporated therein, installed thereon
or attached thereto on the date hereof and all records, docuinents and technical manuals
related thereto (the "Parts").

MANUFACTURER OF AIRFRAME: MANUFACTURER OF ENGINES:

THE BOEING COMPANY GENERAL ELECTRIC COMPANY

- MODEL:  777-200LR MODEL:  GE-90-110B1
MANUFACTURER'S SERIAL MANUFACTURER'’S SERIAL |
NO: 36302 NOs: 906302 and 906303

REGISTRATION MARK: VT-ALC

The Airframe, Engines and Parts are hereafier together referred to as the "Equipment”.

That for and in consideration of the sum of $1.00 and other good and valuable consideration,
receipt of which is hereby acknowledged, the Seller does this L"ﬁiay of Weverd2r 2007 hereby
grant, bargain, sell, convey, transfer, set over and deliver all of its rights, title and interest to
and in the Equipment to the following entity and to its successors and permitted assigns for ils
and their use forever;

Golden State Aircraft LLC (the "Buyer")
Rodney Squarer North

1100 North Market Street

Wilmington, Delaware

19890-0001

The Seller hereby warrants to the Buyer, its successors and permitted assigns that it has on the
date hereof good and lawful right to sell, deliver and transfer title to the Equipment to the
Buyer and that there is hereby corveyed to the Buyer on the date hereof good, legal and valid

UK/1482540/02 224026/73-40080581
MSN 36302 Bill of Sale



title to the Equipment, free and clear of all claims, charges, Liens (other than Permitted
Liens) and rights of others and that the Seller will warrant and defend such title forever
against all claims and demands whatsoever.

This Bill of Sale is executed and delivered by Seller to Buyer pursuant to the Sale Agreement
dated even date herewith between Seller and Buyer (the "Sale Agreement").

Terms used herein bear the same respective meanings as are ascribed thereto (whether directly
or by incorporation therein) in the Sale Agreement,

This Bill of Sale shall in all respects be governed by, and construed in accordance with, the
internal laws of the State of New York, United States of America without reference to
principles of conflicts of law other than Section 5-1401 and Section 5-1402 of the New York

General Obligations Law.

IN WITNESS WHEREOQF, the undersigned have caused this instrument to be executed by
their duly authorised representatives this 06"day of Len&s2007 at 5 Pf4 '(:New York time), at
which time the Airframe and the Engine bearing MSN 906302 was located at Johm F.
Kennedy Airport, New York, New York and the Engine bearing MSN 906303 was located in
international airspace.

UK/1482540/02 224026/73-40080581
MSN 36302 Bill of Sale



Accepted:

o

GOLDEN STATE AIRCRAFT LLC
by Golden State Statutory Trust, its Manager
by Wilmington Trust Company, not in its individual capacity, but solely as trustee

Name:
J. Christopher Murphy

. Financlal Services QOfficer
Title:

Bill of Sale MSN 36302



—h. 7. /&2

NATIONAL AVIATION/COMPANY OF INDIA LIMITED
Name: H-T. M EHTATI

Title: <40 cua

fonevnce 8 THe covfd M‘MAW’

ULA § (AVADA

Bill of Sale MSN 36302












Sl
ETIHA

AT RWAYS

BILL OF SALE

By this Bill of Sale, ETTHAD AIRWAYS P.J.S.C., (the Seller) for good and valuable consideration (the
receipt of which is hereby acknowledged) confirms that pursuant to an aircraft sale and purchase agreement
dated &3 September 2014 (the Aircraft Sale and Purchase Agreement) made between the Seller
and UNION 23 LEASING LIMITED (the Buyer), the Seller did sell, grant, transfer and deliver to the
Buyer at Abu Dhabi on d3 September 2014 at_07:05  a.m./pam. (Abu Dhabi time) all its right,
title and interest in and to:

1. | one Boeing 777-200LR aircraft bearing manufacturer's serial number 36302;

i one GE90-115B engine and one GE90-110B engine bearing manufacturer's serial numbers 906275
and 906376;

3 all Parts; and

3: " the Manuals and Technical Reéords,

(hereinafter referred to as the Aircraft),

and hereby conveys, transfers, sells and delivers with full title guarantee to the Buyer such title to the
Aircraft and all its right, title and interest in and to the Aircraft free and clear of any Security Interests, other
than Permitted Security Interests and the Seller hereby agrees to warrant and defend such title forever against
all claims and demands whatsoever.

In this Bill of Sale, words and expressions defined in the Aircraft Sale and Purchase Agreement (whether
defined therein or incorporated by reference) will bear the same respective meanings unless otherwise
defined herein.

This Bill of Sale is governed and construed in accordance with English law.

IN WITNESS whereof, the Seller has caused this Bill of Sale to be duly executed and delivered as a deed
this /3 day of September 2014.

SIGNED, SEALED and DELIVERED
asadeedby ) ;
JAHES RIGNEY

as lawful attorney for and in the name of

ETIHAD AIRWAYS P.J.S.C. _ L e, /lﬂ/\

in the presence of: /h
Witness' signature: ”
Witness' name: A 14 ZAMAKR(SHVAY

Witness' Address: _
ETVHAD ArrwAMS 17-7<¢,

A‘Eu D[M@I

. P.O. Box: 35566, Abu Dhabi, United Arab Emirates
Tel: +9?1 ..2'51 ].0000, Fax: +971 2 5111200,
www.elihpiyg5g959000032 BK:29082066.2

National Airline of the United Arab Emirates

S N SN N

e Ayl LWl i atsedd Y00 s e
SRS AR AR R R IV S PRLLA T oF-R B I | IS
www.etihadairways.com
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BILL OF SALE

By this Bill of Sale, UNION 23 LEASING LIMITED (the Seller) hereby confirms that the Seller grants,
transfers and delivers to ETTHAD AIRWAYS P.J.S.C. (the Buyer) at Abu Dhabi on 1 Qctober 2018
at_4:13 a-/p.m. (Abu Dhabi time) all its right, title and interest in and to:

1. one Boeing 777-200LR aircraft bearing manufacturer’s serial number 36302;

2. one GE90 115B engine and one GE90 110B engine bearing manufacturer’s serial numbers 906275
and 906376;

3. all Parts; and
4. the Manuals and Technical Records,

(hereinafter referred to as the Aircraft), as originally granted, transferred and delivered to the Seller pursuant
to an aircraft sale and purchase agreement dated 23 September 2014 (the Aircraft Sale and Purchase
Agreement),

and hereby conveys, transfers, sells and delivers with full title guarantee to the Buyer such title to the
Aircraft and all its right, title and interest in and to the Aircraft free and clear of all liens, claims, charges
encumbrances and rights of others and the Seller hereby agrees to warrant and defend such title forever
against all claims and demands whatsoever.

In this Bill of Sale, words and expressions defined in the Aircraft Sale and Purchase Agreement (whether
defined therein or incorporated by reference) will bear the same respective meanings unless otherwise
defined herein.

This Bill of Sale is governed and construed in accordance with English law.

IN WITNESS whereof, the Seller has caused this Bill of Sale to be duly executed and delivered as a deed
this 1st day of October 2018

SIGNED, SEALED and DELIVERED )
as a deed by )

) John Curran
as authorised signatory for and in the name of ) Director
UNION 23 LEASING LIMITED )

)

in the presence of: ( X \.)/Q TS
Witness' signature: ,\" L ck)\ e *\r\x\&
Witness' name:
Witness' Address: Michael Byrne
Unit C1407
Level 14, Burj Daman
DIFC
PO Box 506734, Dubal
United Arab Emirates

0012789-0000187 BK:45873243.1 1
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Kemble, UK 10:06 AM
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Bill of Sale

By this Bill of Sale, SFTS EY-777 Airframes, LP (the “Seller”) does hereby sell, grant and transfer to
A J Walter Aviation Limited (the “Buyer”) free and clear of any and all Security created by the Seller,
in accordance with the terms of an Airframe Sale Agreement dated 7 September 2018 (the “Sale
Agreement”) and made between the Seller and the Buyer, all its rights, title and interest in and to:

1. one (1) Boeing 777-200LR airframe with manufacturer’s serial number 36302;

2. all equipment, accessories and Parts belonging to, installed in or appurtenant to such airframe
to the extent title thereto is vested in the Seller on the Delivery Date; and

3. the Technical Records,

(the “Airframe”) whilst the Airframe is located at Kemble, United Kingdom at 2 s D?[ pry ( / zeed

The Airframe is sold “as is where is” to the Buyer for good and valuable consideration, receipt of which
is hereby acknowledged by the Seller.

The Seller hereby warrants to the Buyer, its successors and assigns that the Seller has conveyed to the
Buyer, subject to and in accordance with the provisions of the Sale Agreement, good marketable title
to the Airframe free and clear of all Security and the Seller agrees with the Buyer and its successors

and assigns that the Seller will warrant and defend such title forever against all claims and demands
whatsoever.

Capitalised terms used but not defined herein shall have the meanings given to them in the Sale
Agreement.

This Bill of Sale and any non-contractual obligations arising out of or in connection with it are
governed by English law.

e
Dated the l l{ _day of January 2019

IN WITNESS WHEREOF SFTS EY-777 Airframes, LP by its duly authorised representative,
executed this Bill of Sale.

Timothy D. A. O'Hara
gy eﬁ President

L g v

For and on behalf of

SFTS EY-777 Airframes, LP
(by Shooting for the Stars VII, LLC, its general partner)

Kme)
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