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The sole objective of the investigation of an accident or incident
shall be the prevention of accidents and incidents. It is not the

purpose of this activity to apportion blame or liability.
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1.  To further ensure that all Maintenance, Repair, and Overhaul (MRO)
facilities are incorporating the new 2C18118G01 tool GE Aviation

has taken the following actions:
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® Revised the Engine Shop Manual (ESM) for both the CF6-80C2 & -80E1
sections 72-34-00 to:

Clearly identify that you “must” use tool 2C18118G01.

“Tool 2C18118 must be used”

Addition of CAUTION NOTES stating the consequences if the tool is
not used.

O  Engine Manual revisions dated April 15, 2020 and can be found on the
next slide

ONONO

® Field communications to re-enforce the requirement to use tool
2C18118G01 will include:

O  Fleet Highlites article(s).
O  Timing is end of 2" quarter (end of June 2020)
O  Regional conferences and / or Working Together Teams (WTT’s) calls.

2. Engine Shop Manual 72-34-00 Revisions Dated April 15, 2020

®  Subtask 72-34-00-220-187
® * * SB 72-0349 ( INTRODUCTION OF NEW REDUCED-DIAMETER
CDP SEAL AND ASSOCIATED HARDWARE)

AE. Do a check of the No. 4R bearing stationary air/oil seal seating. Use
gage fixture 2C18118. Refer to Figure 1026 and as follows:

CAUTION: TO ASSURE PROPER ASSEMBLY OF THE NO. 4R BEARING
STATIONARY AIR/OIL SEAL, THE GAGE FIXTURE 2C18118 MUST
BE USED. FAILURE TO USE THIS FIXTURE CAN RESULT IN
MISASSEMBLY OF THE NO. 4R BEARING STATIONARY AIR/OIL
SEAL AND ENGINE DAMAGE.

CAUTION: USE THE GAGE FIXTURE 2C18118 CAREFULLY TO
PREVENT DAMAGE OF THE SEAL INNER DIAMETER SURFACES.
INSTALL THE GAGE FIXTURE ONLY ON THE NO. 4R
STATIONARY AIR/OIL SEAL POST SB 72-0349 CONFIGURATION.



CAUTION: DO NOT APPLY FORCE TO THE AFT GAGE TO PUT IT IN

1)

THE NO. 4R BEARING STATIONARY AIR/OIL SEAL. THE AFT
GAGE MUST MOVE FREELY IN THE SEAL WHEN IT IS INSERTED.
MAKE SURE THAT ALL TOOL SURFACES ARE CLEAN.

Insert the aft gage in the No. 4R bearing stationary air/oil seal (01-100)
to do an inspection of the aft diameter.

CAUTION:DO NOT APPLY FORCE TO THE FORWARD GAGE TO PUT

(2)

©)

IT IN THE NO. 4R BEARING STATIONARY AIR/OIL SEAL. THE
FORWARD GAGE MUST MOVE FREELY IN THE SEAL WHEN IT IS
INSERTED. MAKE SURE THAT ALL TOOL SURFACES ARE CLEAN.

Insert the forward gage in the No. 4R bearing stationary air/oil seal
(01-100) to do an inspection of the forward diameter.

If one of the gages does not move freely inside the No. 4R bearing
stationary air/oil seal (01-100), do an inspection of the seal diameters
and do the installation of the seal again.

***END SB 72-0349
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# # 2 | RWI105£271 18 p A®107 8% 14 ¢

3 2 | amW110£278 17 p A 1122874 13 p

" R W 2 O£ ¥ TR R TR R

® i+ p | m108£7 % 31p 2 ®108# 8% 31p

s K & opBp g 1 18,403 /| B 41 & 4,496 -] pF 51 &

¥ o AP O P R 2,015 /] pF 13 & 544 ] g T A

BT 12 B % Bwmp R 614 -] pF 32 & 513 ) pF 10 &

BT 90 p p B R 160 /|- pF 2 & 186 -] ¥ 47 &

B if 30 p p RmpERF 56 ) pF 2 A 60 /| ¥ 17 &

BiT 7 pp KPR 12 -] p& 49 2 11 /) pF 17 &

T & 24 ) pERRER 5] pF 30 A& 5] pF 30 A

MR FEERDRLYEF? 13 /] ¥ 45 » 13 /| ¥ 45 »
151 = E% R

YEARA L ERE YRR ARS8l E 12 AR, G

# <% (UND) #F7'°Y R BELAFHLFIHR AR 8 £ 4
PRYEPERPF T ERANAEL L Fhu A IR
MD-11 5 > AR 85 & 1 7 = L3713t » * 3 =l X
R A9 E S Y i Al sE # B (cruisereliefpilot) o %
BO0# 10 % iz @ = 2 A340-300 #4542 s % B > 3 F 92

DAL T 00 FRAB R EET D PEIFAFL ML
2 R4 ﬁPF'&I‘*#FHL‘EmJ_g%‘ ‘rblti'gﬁ*ﬁ,ﬁj ’rﬂﬁ/’i%ﬁfﬁ/{/}ﬂl l/?ﬁ/z——iﬁfg&J°
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EF6' A EFZAW L ERA AR ET P BE LY T 1 A340/A330
BB ERE T o B4 B EE L 18403 [ B4l A 2O 2
o= 1 A330-300 A8 EFF 5 2,015 ) FF 13 & o

EERAFFG P EAREPARERER I RGE RTID R
hzZodrie s T s s S PR Aeroplane, Land, Multi-Engine,
& % ¢ s Instrument Aeroplane A-330 A-340 5 & 5 *t &z B A RT
i 15 Foar 2 8T Privileges for operation of radiotelephone on board an
aircraft > *ULHF R 2. 2xe 5 T 29 NIL p HF 2P ERFPN 21
2T EMT A EESR L0 4 (Y- M-D) English Proficient: ICAO L5
Expiry Date 2022-02-26 | °

TERA TR ARG R AFI08E P 27
Wi TS5 Tis R (satisfactory ) |5 #if- *kﬁfii PERILE
PERFLARI08E 17 3p 2% s T ¥ (normal) | &if-
T ERFWTHIAEI0TE 67 11 Pl o AT ERE B A
RET RS BRI EF IR MRV HFR -

PERAMREKRLAEETEERE > P AWKk D AR 108
£ 1715 p o M2 REUIFN 235555 TR FREREST
(Holder shall wear corrective lenses. ) | o ¥ s iE 5218 » >t F4nf B 15
FREIRAFFESENF LIRSS DO ES R o

152 #¥ %

PEARMS P ARERBE T ERAARE Y RPN T -
2P #EEERIFI0ASHERE > AR 108 #HEEse, 99 %
A3 w1 A330-300 ) 3 ST BB SR 1S 0 T2 B
IR ERE o B AR RBEFL 449 [ pFSL A AP 29 7L
A330-300 3|48 # ¥ 5 544 ] pF 07 & o

BIEREF P EARUPRF*ERABITE RIIIHM 2
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iz s TS > 0 5 3 54 Aeroplane, Land, Multi-Engine, % &
{ #e Instrument Rating A-330 ERJ-190 > & 5 *t 4z B P @ T 7
it 2 &' Privileges for operation of radiotelephone on board an aircraft |
SLHFE P 2 3x3e 5 (T A-330F/O; ERJ-190F/O > #F 3 3 @ £ F P L
i T EAT AT EFEE XN 4 (Y-M-D) English Proficient; ICAO L4
Expiry Date 2021-12-26 | °

BIE SR Bif- S E RGP BT AR08 E 17 260 i i
FT&E% & UL (satisfactory) ;5 Feem i - =0 & R BER
PER LR I08 & 1% 27 p » 8% 52 T2 % (normal) ;s &iF
- FERPWIHARI07TE 9 19 PHE - HAABERE VR
BERSE BEAFEFL RN M BN PR

BIEREMEGRABG S THERA kP 5 AR 108
£ 200 15 p W2 REUHHA s TR ZRARESD
(Holder shall wear corrective lenses. ) | o ¥ st T 7515 » 3t &5 g B 1%

BB 3R RS L
153 &g g ©

g B T (109 # 87 ) # 44 Kk AEF il
2 B 3 #> %47 %] (engine category repairman ) ¥ T % » #14 § % CF6-
S8OE1 2 C2 A %]z #8813 1 iFo e » Fodum | _{phj_;?_ LI
EHTOIGARM L (T 3 E o N BB AAF I PR BB LI R
(T GAEESF SR > fF PWA000 SigAn b 1 155 2 & > 2 1
T Tgerrdgz &5 3 1 E4#CFOEl A F S Ea £ 2 P
» CF6-80E1 I 7 » M EHUF B EH Y 11 £4 0 1 & 1 T F 7
ATA 72-02 % ke ~ 72-32 HPC (high pressure compressor, HPC ) %

S L EHF B RFFWML A TiFE2 1T AR § F CF6-80C2 £ EI A% 648 & Ffilie 2
e TEEE wERB i e
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72-34 B 45 % {6 ¥ 16 (compressor rear frame, CRF ) -2 3 4p B 413
TR ITEEFAP (AFEI08 & 057 30 p ) o > CF6-80EI 7

FH#PH CRF freadhaB g%~ M3 41 58> T35 25 €75 4
I 5Ex% K CRF ®¥Ea1 iro

154 #i3 R o

AP BE oM (109&8 83 ) E39 & F 2 APRIL6Z > 1B §

# C130 & %]%}% CE2 R E A ERMEH R LA TR
%%@%ﬁﬁ%%&a%ﬁglﬁﬁgg,i@ﬁ@gﬁ@@,&@
FAL B o B3~ EaupE o a3 3 Faug 3 CF6-80 & 713 #1844,
KT BT REE PRk ﬂﬂ2ﬁ§’ijéﬂﬁ%ﬁ(TG&L®N%
BT T o 2 R 1 R S oo ice s CRF B phl iz 1 iF
LS H2E G bR RTRFEPF A ZTHEIIDAR 1 E 0§
AR OE G 35 CRF % %2 55 ig 4 2 EHYRIFN 5 & chp
BPRF A PEAE 10 & CRF 2 25 (v ¥ o w5 o b fpisr g 2 7 p
?Mﬂﬁﬁﬁﬁilﬁg%#%(ﬁg%lﬁiﬁﬁAiﬁﬁ)%?
B A1 lE‘“fﬁ, F*ﬁ;;xga erF T YRR A A

\

1.55 it f 3

AR FAIM (109# 87 ) E 52k A2 FWRERTH LY
2, B3 2 @FSPRAgRaiz v 10 £ 5% o 19T E
ERUF R AN EFIRGEN 13 F P EI IR ERF

ﬁ4ﬁ’ﬁ¥@i%@%iézai$HWﬁi§ﬁ7ﬁ’ﬁﬁﬁ
BIQ2 2 RBYPFL 2L P ERPBPHE = p o1 (Fik
”lﬁﬁﬂmCMWwﬂ’EB&ﬁBﬁﬁﬁﬁ’lﬁé T3P A

-

> M

$

%

iy

N

s

CRF # v gh 2% S4 1 i BOE X ]3*[’{ r’r})“v i# CRF % ¥ X% %‘tl
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16 #z BFH

161 #s ERFH SRR TR

Py BAATHE FRPAATE

30 > 4c#k 1.6-1 2 & 1.6-2 -

1, 3k 3

AR 108 & 5 ®

% 1.6-1 a7 BA A TR £

iy BAATRE (RFIAR108#57% 30p)

® # P EAR

T BRE LA B-18352

i EY A330-302

#l % Kk P Airbus S.A.S.

I S S 805

N R BB AR £ 2% 8

# Kk B ¥ AE9% &2 9p

L ; A Whitney Leasing Limited

1 * A PoESL R
RA&EFED R 96-1038

BT R %R 108-02-025

i b d o4 o p AF 108 F 27 1p
i d 3 oo AR109# 17 31p
T RRE T Pk 36,985

By B E R Xk 15,316

P X kAN A3 C8
X 2 @ P | ARI8E3Z T 25 | ARI07TE 9 20p
PR TR R PR 531 2,080
SRS FEE S S 256 912
- S A S 507,058 &

Bt Frii 407,851 #¢
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7 1.6-2 FHWA ST A
FEPA AT HA
u i3 R i General Electric Company
Yo B / [l i Engine #1 Engine #2
3 & CF6-80E1A4 CF6-80E1A4
B 5 811630 811614
gl ] P | AEIOLE9® 27 p AR 101 & 57 25 P
+ = ?’M}Eq PRI 3 18 2,952
taxEBREBoR T Gk 12 1,301
B 14 * 2 & 20,165 13,003
¥ ® * ¥ ¥ K 6,503 3,027
162 g## {4

THBERIEARHPL AT

( General Electric Company, GE)

4 &2 CF6-80E1 F 3 do ot A b8 5 b v HFhERRE &
N dh s MR (low pressure, LP) #ih (N1)> o 1 p BligEdh i 27 > &

SRR SEY 4
- PP G B

R 4R RBEESZ

BMBRRGEE B

(R4

G5 R T S T
/& (highpressure, HP ) i (N2 ) tad 1 ¢t Bl b i 2 5% -
3 2B BRIERE o

F B ﬁj,}?ﬁﬁ—} ,];xrrli-uzm,m; IIBJ,LJ%ﬂ,%ﬁ%@X{ng
REgES fﬁ%é_i“miv ) S i 405 1B N2 BhsRds A 4 H o7
T2 BARBREAZF AR EE1.6-1 2 B 1.6-2 -

16




1B B B a2 A= BERE

LP COMPRESSOR COMBUSTION - HP TURBINE
CHAMBER |

BEB&H

LP TURBINE

AEETEA
—— VARIABLE STATOR
‘ VANE

vy

HP COMPRESSOR
BB R
ACCESSORY GEAR BOX

Bt - e Ra

] 1.6-1 CF6-80EL % # 4 i it

FAN
- MODULE . LP
CORE
;’;0033311 MODULE JPARERE
pdigh p - Mopoa4
5 ;"2‘_’0%_%22 72-00-04
7 D
. ssds EEEaE
.1 ZiiEsH

MODULE
ACCESSORY ~~  MoDO03

DRIVE .l 72-00-03
MODULE SEES
MOD 05
72-00-05

iRl 1.6-2 CF6-80E1 -3
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1.6.3 CRF f§ it

(RF%@%ﬁwﬁﬁﬂv&ﬁ*ﬁﬁ%%%@ﬁ$1§’$—&
HP i #h 2% 2 % > 12 % YRag SR e 548 3 ST o HP
Hi% 4 CRF 372 % 4 5.8 41 (roller, 2T A R) $hik ~ § 4 5577
sk (ball, T f4£B) fhik > 2 SRhkpis L L HF oS5 8
BHnitz - o A @iphe 2 S | 13 M RLE R 2 B4 - CRF
2F - ARFG AR FHITEASHEE BRI FACRE AR -

—\

1
-~

CRF s xfiddek p HPC 3 B MR/ v (212 1 WEZR » &

SRR REFMALEL T HIC L AT AR
Yeg b s~ 3 CRF P 3520 3 P 2 2.5 s KBRS 8 e

@

&RuEE v B4 § #(compressor discharge pressure seal, CDP seal )~

¥ bt ( vent seal ) 2 4R § /id 3t (air/oil sea, A/O seal ) * #ifid
] I U .Ad';f* E B R R Ao o CDP 3 IR

HPC ! v 5 %2 HPRecoup® (HPRC); # & #hit i & # i 5[5 4 HP
Recoup 2 LPRecoup(LPRC)F ## ;4R # /7% 3+ & # it 5 IR 4t LPRC
2 BICi 32 dm %

CRF ¥~ 3 - fi—ﬁ‘ B/C % % (sump) 2 F2# 3 S
WL R o AP ER BT B N2 4R 2 4B k0 2
fexh Cob F N2 SR gk o

o

AR FHE . B s F R REERE S 2R SEY LT ERN AR PTG E g

ir”b&Fm'&r"/l _[ﬁf'_gﬂ‘;‘b’w%% /ﬁ%-ﬁk’ﬁsw#kﬂ!&’ﬁ\ﬂw e Tﬁ*é. "%"‘.?5&&. )uj;—w

EEEREREPN A2 e B RN ER e F R P AMO R F8 0 PIAAF SR B3
TR R T B BT o

5 Recoup air e * » F A h ARGFEN v 2 SpE S éﬁ%#ﬁ#ﬂ:%ﬁéﬁﬁij PR F
% > p HPC ) &2 CRF B 2 & jZdhit (labyrinthseal ) fe3l 4} » B 48512 T EiF et -
aﬁéﬁ" #- A& (thermal gradients) #1772 » FE#E Hui %EF R TR URN RLE 3 oh D 1

Hl:
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] 1.6-3 CRF #1

164 &8 Fn

¥ B E s 8148 i & 45 (technical logbook, TLB ) » 3% # >t 4
B HA BT R IR e e T 6 B Y BEAE 4 A BT 4B R 4R
Eo BRNEE -

TLB % 487 £at>> 108 # 5% 26 p (E &% 4p ) { #
H1B36H  RITEF2 P E 22383711 280« p BT 1 =
M iSRS PF > ¥ BCI2 K o

WAL 1 5L B4y M dndp S ARG P ST XA %wEE
EARR i Adg £ R 9 A 0 BV 5 5 T AR ke 1 PR
T HRAB AR PITERPE > BRHGF o

Fofte | PR IR RPLEIFRF LN p
W AEAR o Frk 1.6-3 R R B R ) EEL .
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Start Date: 2019/5/1
End Date:  2019/5/31

%163 F g B R

Engine Oil Consumption Report

Page 10f 1
Run Date : 2019/6/3 F404:54:51

AIC No: B-18352 Engine S/N: 811630
Position: ENG1 Remarks: Engine INSTALLED AT 2019/5/27 F407:36:00

FLIGHT NO DATE TSN TSI FLTHRS | DELTAFLTHRS QTY(ats) ‘ RAW ‘ SMO
[cioe16 201915727 2015038 | 288 | 140 | 288 | 050 | o | 017
[ciog04 2019/5/28 2015314 | 564 | 133 | 276 | 0.50 08 | 018
Clo163 |201075728 2015731 9.81 210 417 1.00 0% | 020
Cl0704 2019/5729 20,163.99 16.49 168 6.6 250 0z | 027

AL 1 5o 4%
Al

4, X

i 4
TYEE

clamp broken ) °

WMi2ix2 E£X3124% 3

% 164 ¥ &gk x

B p 2ATHRD ¥ R
Hadrd 1640 T aiT | I FHHBIER
M AR&LH & # R CRF § # # 4 #4f (BSI-CFR air tube

P ¥ TSN | #5/% R %) B | =3
Dec. 05, 2012 5.83 R TS B-18359 | No.1
Feb. 25,2013 | 922.37 | 7 * HPC # % 5 # B-18359 | No.1
Apr. 20,2013 | 922.37 T % B-18310 | No.2
Aug. 22,2015 | 9203.86 | 47 '% QT32 B-18310 | No.2
Jan. 28,2016 | 9203.86 T % B-18356 | No.2
Jan. 17,2019 | 20147.50 | 47 * BSI-CRF § # 4 % L4 B-18356 | No.2
May 26, 2019 | 20147.50 % % B-18352 | No.1
Jun. 02,2019 | 20166.19 | #7 * | ifi & (HKG) 3¢ M ¥ | B-18352 | No.l

KBALL R PR AS S 515 &

FmaAag § G
T FE B w40 (performance restoration) #%5 % i3 IT e 4p e
i oo B LIEP PRt l o HY ¢ 7 CRFsiz 1z

=t CRF #wi2 (v% > i3 A B eypZiuirgd # 2 1 I H 575 5
8E009843 » >* X R 108 &# 4 * 15p % 108 &# 57 2 p HpRF 9% » 42
Fi&ixyp GE 22> ® 107 £ 9 % 15 p 3 # 2 CF6-80EI engine

20



manual ESM® % 47 st %2 % » % 518 C6E-723400-A001 » H 1
H4t6 2 4 F 4o 2 CRF 2 %1 B2 15§ 300 % % 4R 5 § /i
312 138 37( £ B CRFseals -] L 5/ M ) 1 H % &-4rB) 1.6-4~5-

wwm a1 Hag R rié * i % £ E (precision measurement
equipment ) 2. BN SEL s LRI PH - FARPHE T XR%P D

.:‘!“':l;‘a? ) gi“&f’%\' 1.6—5 o

%165 HpeeFrt

gy
;n%: - REPH | Foxpd | FIPY | TARKP /RS
Torque Mar.21, Jun. 21, Apr. 18, Jul.01,2019
EM36V v o
wrench 2019 2019 2019 A e R
Torque Apr.15, Jul. 15, Apr. 22, Jul.18,2019
EM35H v o
wrench 2019 2019 2019 A e Fp
Inside Mar.11, Sep. 11, May. 02, Sep.12,2019
EM419 . v
micrometer 2019 2019 2019 A e Fp
Digimatic Jan.02, Jul. 02, May. 02, Jun.26,2019
EM29P i v o
caliper 2019 2019 2019 A e Flp

6 Engine Shop Manual, ESM, % &> 4% sk £ » b L 42 i CF6-80El $# %% ez Aig %4
v HY & R RFLAF WL X (heavy) 2 RE w4 (overhaul) BB 425 o
21
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74 CHINA AIRLINES %)

CF6-80E1A4 Engine
Work Procedure Sheet
8 3

COMPRESSOR REAR FRAME - ASSEMBLY poveiss 34 X 116 3 (ot
ITEM REF DATA SCRIPTION
No. PARA. | STEP DE
29 |Subtask Subtask 72-34-00-440.122 B
723400440122 | AF. Install the No. 5 bearing air, oil stationary seal (3R air/oil seal) (10-
010. 72-34-00). Refer to Figure 1023,
Note: Relier 1o ESM lur detail process
{ 1)Lubricate a new preformed packing|0-030 with lubricant C02-019
{7)Torque the 18 bolts { 10-020, 72-34-00) with the crisscross method 1o
340-360 Ib in. (38.4-40.1 N.m). AN
Actual: __J€°  Ibin. Tool: _&M 36V . m h
Subtask Subtask 72-34-00-400-056 9
72.34:00-400-056  |(B)Safety with wire 18 bolts {10-020, 72-34-00) in groups of tw fler 18
TASK 70-11-00-400-001 (70-11-00. Fastener Retention ).
30 |Subtask Subtask 72-34-00-440-123 B
72:34:00-440-123 | AG. Install the 4R bearing stationary air/oil seal (4R i ) (01-150,
72-34-00). Refer to Figure 1024,

Note: Reter to ESM for detail process

( T)Remove guide pins and install remaining boles 184S 160, 72-33-00),
(n)Torque bolts (01-160, 72-34-00 60 Ib in. (38.4-40.7 N.m).

Actual: __I% Ih in. Tool:

Subtask (81 Do o check of the seal seatin ) A
72.34:00-440-123  [Ref. Figure 1023, e w'twmﬂu:l!rﬂ
Note: Refer to sub items {a) il detail mmdure“.ng..
Subtnsk Subtask 72-34-00 A
T2e3da0-400:057 [ AL TIONDO X0 N ADLE 0N BOLTS (01180, 7234000, SAFETY CABLE
© AN BRFAK OR tAT THIS LOCATION,
(d)Safe W bolts (01-160, 72-34-00) in groups of two. Refer ﬁ
o T 001 (70-11-00, Fastener Retention Procedures). | ' %
Subiask Sub =440-124 JA
73.34.00-440-124  |(9)8dark 1 irrail seal (01130, 72-34-00) at the 12:00 o'clock ‘ 5,
Q with a marking pen C05-003 . SEFESEN.
3 |Subtask ubtask 72-34-00-440-125 A
72:34-00-440- SEL Install the heat shield (01-180. 72-34-00). Refer 10 Figure 1024,
1)install the heat shield (01180, 72-34-00) over the outside diameter
and studs of the 4R air/oil seal (01-150, 72-34-00).
(2)Install nine nuts (01-170, 72-34-00) onto the studs of 4R air'oil seal |
{01-150, 72-34-00).
{3)Torquae the nuts (01-170, 72-34-00) to 33-37 Ib in. (3.7-4.2 N.m). ""PF 53¢
Actual: __E_Ib in. Tml:_m '
QPOSAIHOOSFIRI
i 1 ACCEPTED BY: [¥DEX X0.: C6E-723400-4001

PREPARED BY':::

B 1.6-4CRF 221 ¥ % &% £ 4R 5 /4 3¢
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CF6-80E1A4 Engine
Work Procedure Sheet
COMPRESSOR REAR FRAME - ASSEMBLY ENGMod. S5 %xnﬁ’b WONa: ‘Fé"’"?g‘*?b -

{5 CHINA AIRLINES %)

ITEM REF DATA
No. | PARA./STEP

A7 |Subtask Subtask 72-34-00-220-088
12-34-00-220-088 | AN. Measure the minimum radius/clearance of the CRF seals with the
gage set 2C14681. Refer to Figure 1028 and Figure 1029,

Note: See subtask 72-34-00-160-056 for gage set 2C14681 installation.

72-34.00-220.089 | Mensure minimum radius at seal locations shown in Figure 1028.

Record the measured result: A
B30S = &S37 »(limit: 8.555". Bovs = A M1 " (limir: 46117 0 '1.\

B69S.11 - = 56| “chimit: 4.561% . 5725 - b, 30~ (limit: 6.380; :
B21S = 43T “(limic 4247, R3S = < 323 * (limit: 4.3 @

Toolk: C"qu €

B23S - & o8 | _"(limit: 5.051"),

37-1 |Subtnsk :
7234004401 [ the seal does not meet minimum radius requirements.

(a)Clean the mating surfaces of the seal.

T2-34 (b)Measure the minimum radius again. Refir to SUBTASK
72-34-00-440-088 (paragraph 3.Q.(6)).

72-34-00.440-134 | - If the seal is still out of limits, replace the seal.

NOTE:CDP and 4R vent seal may be rotated 180 degrees when reinstalled
= Remove the gage set 2C1468 1 alter measurment.

QPOSMHODSFIRL
PREPARED BY:::

ACCEPTED BY: @ INXDEX NO.: CHE-T23400-A001

| pare: 0ct,032018  DATE: Oe, 032018  DATE: 0223018 PAGENO.: 150F 26

(AR =2 Rises27TRY

B 1.6-5 CRF 2 %1 ¥ % &8 7] 4R § /0 4t
23



165 RPFARERSEFAIH

ZAR F /X K1 H e s EHFI02F 21175 278 (72-
34-00-440-123 (8) Do a check of the seal seating. Use gage fixture
2C18118)> 1 HAgm3%1 (T A & * 28 2CI8118 2 Hrk B R58 (1
TRALRE L ) kERU SRR BTGRP > Ry AT RS
P H 46 RIS TR R2 FA VTR L A (seating check) 0 &
S B R T GE 2P AR I EEEn AR ZRIEFFAS K
FHAFIO7TE Y 2p HFGE 2 P4 HEZABL TF kD - K

($45%) 23 e FE%12 v h o BERYIFELT .

Questions 2) ANY ALTERNATIVE METHOD TO BE USED FOR
NO.4R SEAL SEATING CHECK?

Answer 2) In order to ensure no workstoppage occurs while the new
tool is on order/manufacture, it is acceptable to use the previous manual
revision process. The tool was introduced in order to simulate 4R Bearing
Rotating Air/Oil Seal assembly and to check for any misalignment of the
4R Bearing Stationary Air/Oil Seal. 4R Bearing Stationary Air/Oil Seal
inner diameters are checked during piece part inspection per ESM 72-34-
04 Inspection. It is recommended when installing the seal in accordance
with previous EM revision until you get the tool, take special attention
during installing the seal to omit any misalignment, check runout of

diameters M and N in accordance with ESM 72-34-04 Inspection.

24



SN

FAL2) R 3 M 4R 23 F /et R A1 F 5 187

bl
-

\%)

\

Answer2) 2B~ i3 L AT L B AR o SR IRF E S A
1AFEAXFP P ELRBY - RAMEIPN BB EEEFT o1 E
A UHEERARBE S F /9 32 AR 25 5 /0 ifﬁ?‘éﬂﬁf{@”ﬁ EREE )
% M (misalignment ) ik /% o 4R 25 5 /i 3t ¥ - B 2 A PF A%
% ESM 72-34-04 & &2 (7P St & > Byt &2 iu;':#g\au S SR N R0
LP R FAR B F /% £ DR g X KR ;%—ﬁg(?
oM Ag S E P kR > i dp ESM 72-34-04 & & § &R (7
MZ NERl/kmeRikd o

>

—\

.
N

{

Txl

16.6 4R Z =+ ;f/‘}e" Hkh
12:47*5 ESM 72-34-04 7;‘. ?fq*% T2_ 4R % 3 75?/‘/“517 it H A2 B #%ﬁj"—;ﬁ-
<2 YT L
5. 2 <t#&3%
+ 1 %3 B 72-34-04-220-063

B. 2 /&M
Bl 4] 19,123 v (23172 A R)
BB H 4] 19,125 v+ (23177 2 %)
B i2ILe4] 1 9210 +4 (233.93 2 &)

i 38> 5% 0 kg TASK 72-34-04-300-805 (72-34-04, 232
002)

+ 1 ¥35 P 72-34-04-220-094

C. eiEMiKBAE
B R s o

25



Bo< M F T3] 1 0.002 v+ (0.05 2% )

ﬁ,‘—tll}}@“qﬁ . l _?g__

i 3% 2k 0 kg TASK 72-34-04-300-805 (72-34-04, i3 12
002)

+ 1 {35 P 72-34-04-220-065

D. 2 /&N
Boo] v ra4] 18223 v (208.86 2 &)
Bo4 B 4] 18225 v+ (208.92 2 %)
Bt BI04 8310 v (211.07 2 %)

i 382 % 0 kg TASK 72-34-04-300-805 (72-34-04,i3 312
002)

+ 1 iv3 B 72-34-04-220-067

E. 2/ ENiKZ
SRR
Bo& #1341 0.002 < (005 &)
B 234 T

i385k kg TASK 72-34-04-300-805 (72-34-04, 232
002)
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DIAH

MATERIAL:
INCONEL 718 5021127-00

Figure 802 No. 4R Bearing Air/Qil Seal Dimensional Inspection Areas

Bl 1.6-6 4R =+ 5 /4 3ti& & & &

1.6.7 4R 2.5 § /3 #15% %

R F A LR R 72-34-00 F ARA 440-123 78 5 #4 (7 4R T
F b dtz &k XA §42 fieT
AG. % % 4R TF # /i 41 % PR W] Figure 1024

(1) ¥ CRF #ozggp + ¥ % %5 3 B E314 > 7 505 037524 *
PR CREm 2 p Sl o

(2) 3% 4R %3 § /i # (01-150, 72-34-00) ** CRF } > f& %
4R %F F /i 3TE Y SRR 0 E FaE L Lo

L kil BAFEEF AT RERLE
(3)i¢ * e ¥ (C05-003) -1 4R T+ 5 /7 7B 349 o m % o

27



ARG AR T T AR /b AR T

() * A (C02-019) B — B ATF Wy B (01-190) -
FoH % A AR F /i H R o

(5)#-% 7 B4R 5 /i 3§ » CRF & -~ H3l 49 » % % ¢
CRF -

(6)3‘33L {* ¥ B _‘l'i’—:lié‘ ERA +&|1W£4R$//ﬂr 3t o
(7);@,% Wl is Bl (01-160,72-34-00) %+ o
(a)* 12 340-360 v-F (38.4-40.7N.m) 2z 3= 4 ¥74% +

(8) i * i85 2CI81I8 #£ 1 FF3n 4R 25 § /b #4% £ 8 F 1 /¥
FRbL e SR Sheetl -

AR L@ BB OCISIIS $ WA G RS F /b4
T

i, "F T T A 19-?)»5}’3‘77 #HE ~» 4R 7 % /i ’
fSEFLI - L 4R T3 F /W3 i BIEEE & 4R
R F Y B R E R A BB

Lp=} Qq\

1

(Q)BEEPFIE AR TF F/HHEFEEN SR A -
AR I mAES REFIREE » AR F /R4 R
- 2B 4R F /4 A IR B 4R F /0 P B
ﬁ'% ° \?—'Pﬁlﬁ‘—l %i—?ﬁgng ™ /F //ff o

by EF1 % » AR TF F/REFHEPN S b o

(C)E- #H1 & F AR TF F /W HP R1emy BH > G A

T F /A p L TEATE L K AR § /4 e
F 1 1F42 B 72-34-00-400-057

AR IR FRF S Y R % (safetycable) s k& &ttt A ¥ F

ﬁ‘g ;4 %l“o
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(d)4-37 45 & & 12 55 46 S (safety wire) & (7 %% (T4 > 3
SR 5§ 70-11-00-400-001 6 % 42 5

3 1 o2 72-34-00-440-124

(9) & * {5 (C05-003) i 4R # /i 442 12 BL4 =% o

168 FHPREFELBCH 35§ nbBRE

S AL PR SR B B R AR BIC 8 E 0 H
BEAZFEA A RTF 0 B R4 (sumppressure) Kk i MR
BB REEF Wov A LB F HZREL F 2@ 2R F (sump vent)
T i BT ?];’u" U Ao 1.6-7 rom o

- e P
o J leaking out of the sump.
‘ Sump pressurization also creates heat
) barrier around sump.
=
m\ e
Al L\_-ﬁ
Sump Vent -\‘ .Imn q ""
i A _

v = o
Sump pressurization prevents oil from

i

b,

169 1545 FBAdefiesz e

Tl 1 BG4 282 BELA W L CF6-80E1A4 2 811630 »
GHEBPT AT RS- TRRAB P EARI08E 1 25p 0 &
i H = 5 B~ ¥ CAA/EASA/FAA 3482 008 $ 8 018 1 - 125 B

_L

WA I08 & 52 21 PRI LEFERD SRIE - PRBEEFDER
ORGSR LR E?‘;i‘fq‘{rﬁr3°€§%}“§%#§*’?5’\l§] 108 # 5% 22 p >
PR g AR Sy k(0T ﬁ?f@%ﬂ’@%)%ﬁ#?é‘;i%
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E 324 > & & $23% CAAForm 1 (Authorized release certificate ) 4
b4 o
OB AR R IOE 1 EAR N2 T 0 S b 2 BES  E g B ik
e in O b 50 FE R o
(1)# CRF % #p + (5 # & 72-00-02-430-077 » 5 7 1(15) ) o
(2)%* CRF = #7 HPC .+ 7/ 8 (wax check ) » 3* % &
HPC #+ # #pF HPC #% FZ 5 » £ HPC T+ # 7
HPC #&+ g2 /5.2 £ » HPC #&~+ i@g?’/‘%i& i 5 77
2 T BPIZ R e(F £ & 72-00-02-160-055 0 7 P K.
(15))

I

(3)% # HPT #=#2 CRF 2 /¢ » HPC #.#2 3" CRF 7 % » HPT
frie € X3 CRF 5273 e 2 @gas 754 HPT &+ £ HPC
##F 12 PTCN (pressure tube coupling nut ) 24 » Z# £ F 7
BRI K E L2 oo FolE A HPT 4 2 &
wRE PR EZFTA(0.00017) F E 3 HPT gt
BRI Gkt P T A N2 B o (F E 4 72-
00-03-420-101 -7 7 (10) % 72-00-03-420-420-114 7 F E )-

16.10 € 82 4=
% 1.6-6 2 T L T HmAp B AL o

T B BELR# > high pressure turbine » HPT o
30



% 166 £ TGk

- S I B S 381,396 7
FPEEREE 352,798 7
B e 507,057
FREAHRL 389,216 7
2 f B 36,419 &
Bt E R BE 407,851 7
SRR I N % 371,885 7
= A 28.5% MAC
MAC : mean aerodynamic chord, 327 § # 4 % &
o FERiREE N5 13%1 33%

17 = FFH
24P B SRAL
1.8 B~ WHR
& AP B SRAE
19 @1
AP B SRAE
1.10 3=
24P B SRAL
111 B s E
1111 R4§3E 3 B4 F

Tl FAENE4EE S L8 F (cockpit voice recorder, CVR) »
@i F 5 Honeywell = 7 > #5.2 B 5o % 5 980-6022-001 2
CVR120-07370-3% CVR & & 2 /] 5 S ékF sedkac 4 -2 ¢ 3
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FRFHRE 30 A48 ST BhAS rTEREER B
ESE S Ah RHALEAL T | 5 2 LB STES K
Bk p ARgEEESRE 0 FZCVR Y F 1 42 | FRFWS > Bk
kpeZrERASLE RIERRE SR ZERIELR

7% CVR T 445251 F » &5 5 4% o CVR #7382 354 T

%125 2167 F) Fl A F @ iT2 )25 6 248 5 MR 2

E’xl% » 3 189% CVR & f4aF 44 % % (flight data recorder, FDR ) 32
P2 MAEE 2 LAEBPERFRFH A F o

1112 #AFHEHE

%% 2 FDR> Wi FH 5 Honeywell & & > 5.2 B 54 4
5 980-4700-042 % 7461-3% FDR &35 27 /[ P56 4~ 37 ) 4o Fale
T A A g RIpESUE B2 Alrbus f23f ¢ 22 733 CFDR &
345 882 I Sdc T SEM R ERERRE (UTCH) = A - &%
#eip B 2 FDR jasf 7L 4f g™

1. 0630 F > FDR F¥ 4% & -

2. 0836 PF > 7ibf BB OTR saifdcds > S PAE M HE 95
19qt8 (15 degs) 2 20qt (2 5L b ) > HFd i R4 5
G 56psi (1 B d ) 2 58psi (2 B3 #0482 & 4% N2 B iR
ip #% (N2 vibration display cockpitunit) & < ¥ 0.3 (1 5L% &4 )
226 (288 4).

3. X 0842 FF > iz 3 9,000 R i A4ET o LA R Y
L18qt (15 48) 2 19qt (2BLE B 48 ) HH B F 0 B4 &
% % 50psi (1 B35 #o48 ) & Sdpsi (2 555 #0148 ) » 4 #4% N2 o3k

8 ¥t FDR “rieft2 i £ 8 =3 USQG Bw Az - Fqlien 2 F BiRE 0 United
States quarter gallon 2_ g% > &~ & * qt 5 < H = ﬁﬁﬁ,
32



Boipihdex 9 1.0 (15L& 48) 2 2.6 (258 B 48 ) -

0843:38 P53 0850:53 P> 3248 % B p 9,000 v fe 2L 3 23528 ¥ >
BREEFe 3R NS 18qt (15 $48) 2 19qt (2 3L 48 )
Fh e R Bx X S2psi (1 3L d48) 2 S6psi (2 5% 85
W) BFBEEFSERER S GI30FENE (158 048) 2 1244
TR QBEFE) FE i N2 KR s < 5 2.0 (1 5Ly #
#) 2 23 (2588 4)-

0850:54 P& 3 0852:28 P » 3% 4% F A Te 2l 3 25448 v » JM ALk
MFE S s 18qt (1 5L 4% ) % 19qt (2 5L 4% ) > W d 48 0F
WA 450 T S2psi 2 B (1 BLEF B %) £ 52 % S5psi 2
(25Lgd i) SO IEge @R ERFT A 283 142
W R N2 BB 3.0 1 5.0 2 5 2 5E s F
HAEAF R 1231 125 A2 RF N2 ERSHIRaF 203
222 FF o

0852:29 p* 1 0852:30 p% > 1 5L % 2 5L d 7k w & & 9 5 18qt
2 19qt > 1 5L d 0 B4 et 1§y p Slpsi # 4 T 60psi
0852:30 % » 1 BugF 8 F B AL 139 &< & » N2 kb ik
775250 b b R4 S5psic o B RH e D 124 S R 0 N2
B 4 1 2.0 -

0852:31 pF 3 0853:10 p* > %48 % & fe 2 T 26,288 vk » pL IR B | 5
FEWAS R I18qED Iqts AR AR T 150 XA
A B4 B 68psic N2 BRIES M1 01 HB L E
# § 8 B (exhaust gas temperature, EGT ) :§ & B 836 &< & 3 4
D OBSAHEN R 2ME R R A 10q R4 e b
53psi & S56psi 2 & o b B R AHAF A 124 1 125 X R 2 B 0 N2
ﬁ}i«‘f/%ﬁéifﬁ EadF e 2.1 1 222 F > EGT & 245 & 845 1 848
TR o
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10.

11.

12.

13.

B >

0853:11 P¥ 1 0853:37 P » 3% % R e T 26,652 % » 1 5.3 2 5
FEASH P AR AT RED 33 R 0 IR LB BN F
® Iqt> b B4 p 6dpsi LT 10psic FRE AR KT 135 3%
R N2¥J~%Ef“«‘fg’faﬂ 902" 1% 74>EGT E R p B49FE &
HAcL OI2 8 A& 2 5Lg &80 3 & 45 10qt > i B4 p
53psi " T Slpsiv B R EIF A 1241 125FE A F > N2 ik
f’?ifg’@%—ﬁ 21 %1% 1.6 EGT # & p 86 FE r'2 M1 773 ¥
LR o

0853:39 p¥ » 3% 1 ¥ £ 4% (master warning) 14 2 1 B4 &+ 48 L
gL ma > PR B 07R B A e L2 9 88 L
B B 26,672 % > 7 ik 304 L/pF > Biuw 89 B o

0854:33 pF> 2% 4% 1 5% §° #% 2§~ £ 4w (master lever ) i %7>0854:34
Pl 5L P8 N2 -F}l;f/fgﬁéiﬁﬁ-ﬁ 1% 5.8 EGT & "8 1 3 841
TSR AEL BN R I EFHPLEEL EM R 3 R 27,080
RO iR 273 /P e 91 R o

0856:50 F¥ > %48 1 L do s L EE 2 iags  FRTER R
2ATE PR EWEH OTRBBE LS A2 9 107 L B A
26,468 *X > 7 ik 210 L/pF 0 B Aue 360 B o

0931 BF > %4830 4 B 3 07L §a3g % 5 o
0952 p# > FDR & it % &k o

B L1112 B 1112 5 % & g6 #p M 2 FDR H4aF L%
B 1.11-3 2 B 1.11-4 5 ¥ 248 QAR &Ly 55 B -
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FireFir Engine.1 Fire Fengl (1-grA)
”'ej E Engine.2 Fire Feng? (1-grA) \I

*

9
frie}
Lz

o
°
L ENWAND N

80
60
40
20
20
16
12
8
a
3000
2000
1000

s mnaub

neb ey Bress OBt (o) I

Low Pre
E E S Bress

Oil Quantity Eng.1 (A340 Rr + A330 Ge Pw (Usqg) \

1
Eng 1 Master Lever Off Mstlal (1-grA) 1 ‘
Eng 2 Master Lever Off Mstla2 (1-grA; ;

Qil Quantity Eng.2 (A340 Rr + A330 Ge Pw (Usqg)

N2 Actual Engine 1 (%rpm)
N2 Actual Enaine 2 (%rpm)

N1 Actual Engine 1 (%rpm) ﬂ,——'\Jw
N1 Actual Engine 2 (%rpm) o
N1 Vibration Engine 1 (Cu)
N1 Vibration Engine 2 (Cu) ol A, A

N2 Vibration Engine 1 (Cu)
N2 Vibration Engine 2 (Cu)

Throttle Lever Position Engine 1 (degs.)
Throttle Lever Position Engine 2 (degs.) nn

EGT Engine 1 (degs. C)
EGT Engine 2 (degs. C)

Selected Oil Temperature Engine 1 (degs. C)
Selected Oil Temperature Engine 2 (degs. C)

Displayed Altitude (feet)

Computed Airspeed (knots)
Groundspeed (knats)

Q © © By o 9 © © ¥ o
° = o b4 ke o ) S N ¥
& A © ) - & [ ] S &
X 0 e o ] X i 2 N o
~ N & < & & < > I >
S S S S S S S S S S

B 1.11-1 ¥ 4% FDR %8 B (2 A45T)

09:45:00

FireFI" Engine.1 Fire Fengl (1-GrA)
‘m} . Engine.2 Fire Feng2 (1-grA)
Low Prege
- Fess
ngb kv Bress BRb (-9 ] EF™
ff-
O'P}:‘l Eng 1 Master Lever Off Mstial (1-grA) [
- EniZ MasTer-Cever Orr Meraz- tI=gral 30
20
Oil Quantity Eng.1 (A340 Rr + A330 Ge Pw (Usag) Em
Oil Quantity Eng.2 (A340 Rr + A330 Ge Pw (Usqg) 0
0 N2 Actual Engine 1 (%rpm)
; N2 Actual Engine 2 (%rpm)
2
100
‘—_VMM N1 Actual Engine 1 (%rpm) 75
1 N1 Actual Engine 2 (%rpm) 50
25
N1 Vibration Engine 1 (Cu) o
N1 Vibration Engine 2 (Cu) J\_M\MM
N (NN NN
10
8
N2 vibration Engine 1 (Cu) .
N2 Vibration Engine 2 (Cu) >
7 o
B f
H
Throttle Leve ne 1 (degs.
3 Thrsie Lever Boslen Engine 3 (55929
1
100! -
80
601 e/
40 EaT ERge b (@ Y
20
20
1a N
12
8 Selected Ol Temperature Engine 1 (degs. C)
A Selected Oil Temperature Engine 2 (degs. C)'
3000 00
Groundspeed (knots: 00
Computed Alrspeed (knots) A
2000 300
1000 200
i 100
= Displayed Altitude (feet) o
© A © = © hay © = © = ~
< '} [rs] (=} S o - o~ o~ ™ o
~ S & N S ] © 2] N v @©
™ ~ ~ b o L2 s} 3] S ) S
@ @ @ @ @ > @ @ =) ] [
S S} IS) S} Q S IS S S S 3

B 111-2 £ =i FDR 238 B (F =82 P F)
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30.0+ 400.00
-350.00
ENG 1 FIRE (0-,1-FIRE)
FIRE25.0 A |
, -300.00
0.0
250.00
1 OIL QTY ENG 1 QTS
5.0 -200.00
1 1 NACELLE TEMPERATURE DE I N
— —150.00
10.0+
N2 ACTUAL ENG 1 % RPM
, — B e N -100.00
5.04 OIL TEMP ENG 1 DEG C___ 1 — [
F I-50.00
- N2 TRACK VIBRATION (ACCLRM B) IPS
N2 TRACK VIBRATION (ACCLRM A) IPS, - -
—
- 0.0 . 0.00
w 0 ol w0 [l bl el Lol v el
- o] @ - 0 © -~ 0 @ -~
o Ky © o o ~ [} ~ () o
b ~ ha 5 ~ b2 '} s} 0w o0
i} s S S S S s (s S S
S < S S S S S S S I~

B 1.11-3 %445 QAR 28 B (T L B 155 48)

30.04 400.00
-350.00
25.0-
- -300.00
20.0+
M—zso.oo
15.0- -200.00
1 NACELLE TEMPERATURE 2 L
. ) ) - 150.00
10.0-
N2 ACTUAL ENG 2 % RPM
h — s — 1-100.00
5.0 OIL TEMP ENG 2 DEG C I R |
o 50.00
N2 TRACK VIBRATION (ACCLRM B) 2 IPS [
N2 TRACK VIBRATION (ACCLRM A) 2 IPS
0.0~ ¢ 2 0.00
w n sl w ['e} bl w Flel Fol o
2 8 8 3 2 8 3 2
o = © @ > ~ ™ = © @
¥ ¥ - ¥ ¥ 5 Q3 ) 5 I
o =} S =} 1=} i=] =} =} (=] =}
oS S S S S S S S S =

Bl 1.11-4 % QAR S 8cg Bl (TP B 2508 o4 )



112 AR RE ol ERFTH
4P B TRAL -
113 FRABE
4P B RAT -
114 % %
1.14.1 & LIk
Sl SR LD R ¥ it

Frg g (15) = flY £ Fng 1 2305 RIAXS gy AW
L14-1 2> 4 )P & Bon g F 2305 R BT 3 FF o T LG 0 id A
BT el 1.14-1 & o
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HRAGFEA LR FRANT PHERE B A EEE BEREAP
4ol 1142 ¢

1142 H @ LR

H 6 fifiml jﬁ;ﬁ—b}% 1.16 3 # #3712

ey
% >

1.15 4B 7%
AR B R AL o
116 RiFFEF R

Tt 1 g s (235 0 CF6-80E1A4 » B 5 811630 » 1577 49 25
1.16.1-1) *» X B 108 & 6 * 10 p *»r &#F&HgF B R (745f3 > 22 e 3
GE 20 @ (B Bz & 2 1 4RFF )~ E8u Rdh 2 A ¢ > 7w

drts o
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1.16.1 #FH B HEEITiFHRAAR

11611 &~ 5 ¢

24

o mh BREBECAG CELADERIRAER
%; ]])\ fEIJ)%%K”ﬁ ﬁﬁ%}%’fé‘ g’ b ?‘;,ig] 1.16.1'2~4 °

E:0
4
T
=Ry

&

CE : LIBICATE ‘

Bl 1.16-1 # o8& 25 v PAlie 4
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11612 kb $¥#E

IB 2+ f/4t~12 258K RING £/ ART ) 25F
Fdh K P AR R b o L] 1.16-2-1~6 ©

1B BFE/im
1B stationary A/O SEAL

1B WFE (ABE )

1B BRG HOUSING
(A SUMP HOUSING)

2R BRG HOUSING

B 1.16-2 b S hedr4r 2 p AL 2
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L1613 B %™ 28 » & i

BoHiE® 7 B E SHEASRE - 9L 2R 0 BT AT R
SERERE ERBERT L (inlet gearbox, IGB ) - i /4 % %
B4 hG L - AR 0 EF 1.163-1~6 ¢

B 1.16-3 b 548%™ pIR4E G KR
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1.16.14 Bt & B A 18 ip| B

PR e e IE ¥ S 24 S 42 N2IRE 30903 v b
A ERN BRIE L FRA EREF B E DA R 1.16-4-1~2 ¢

Il l'

’(‘ l‘AI l l/ Lt ( |

o
SCAV

SCAV &
INLEJ. ™ \NLET S
A" SUMP SN
AND "TGB" 5
SCAV INLET -
T

B 116-4 it & B A 4R Bt B
1.16.1.5 # & 2 ¥ &

BRU G AH K ’%%%WP‘mﬁ‘iﬁ% N
g’iiﬁﬁ*ﬁﬁﬂgﬁéﬁr %ﬁﬂg’iﬁiﬁﬂﬂ
ek L AE 0 SR 1.16-5-1~4 o

B 116-5 sd 2 i ¥Rt 4
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11616 Y ¥Rz R4 5P

NE G R BEAN AT SRR 2 RS RS TRER 0 R

1.16-6 -

B 1.16-6 -\ & i jp| i

1.16.1.7 P25 /P49 B 4 4 %

P25 /P49 & 4 g %74 > AR 1.16-7 -

B 1.16-7 & i plie 2 2 R4 ok F
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1.16.1.8 B/C i 3 # § #

B/C i 3% § 3 Bha 5 87T 5 2% »f > 32H 1.16-8-3~4 o {%
FEL R0 12 SRR T 0 3 S %Y 4 159085 0 1
FEEL RIS 9 1.2%02 74 3R] 1.16-8-5~6 ¢

1 2 AS

SEE DETAIL A )

Bl 1.16-8 B/C i % %1l % %3
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1.16.1.9 6 B:48 LPRC # ¥

6 Bhéd LPRC ¥ ¢ F 254~ $* 47t — %) 1.8%0.5 v '& % A3t o & p 3
- X 1*%03 v & Bt > FH 1.16-9-1~2 -

Rrcowr TWE
LR

1 1.16-9 6 B-45 LPRC % 3 %%

1.16.1.10 7 8:4 LPRC %%

7848 LPRC ¥ ¢ F 25384 $ 47 ) — 9 4*1.2+1E 5 L3t 1R 1.16-
10-1~2 -

Bl 1.16-10 7 2t4% LPRC ¥ ¢ &%
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1.16.1.11 9 848 LPRC ¥ ¢

O Bh45 LPRC ¥ ¢ } Predhd- 47 — 9 2*0.8 w5 kit - F P # 1R
- X 25%08 = £ B o FEE 116-11-1~2 -

TN

B 1.16-119 B:48 LPRC %% %3
1.16.1.12 @ 8 & #i 4

B % % # 45 (transfer gearbox, TGB) r 383 & % b ik 4 > 58 1.16-
12 -

B 1.16-12 TGB p 3872 F 4 ik
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1.16.1.13 AGB &% &

" i % # 48 (accessory gearbox, AGB) I #t § B3R F T8 d 5 AR 7
B WA RS RIETHE R 116-1320 kS 1Y 2 - ®
B3 184 & (thermal barrier coated ) 7 4e 35 3K 35 =% o I 4% K 47 18 44 7
BOREAE P % 0 W 1.16-13-3; AIREA Y RIVEE > TEING A MR P H
FAR$t =% 3 £ BEAFERI 2 F7) 0 EH 1.16-13-4 -

Bl 1.16-13 ABG Fi £ & & 18 “&4f
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1.16.1.14 B/IC # 2w i ¢

B# 3% /é?(ﬁ116131~2)]7\’?5&p/€uﬂ£$¢—,f'd§§'§£”3—ﬂ116-
13-3;Cgzwid g pMigikies wd W2 > 2H 1.16-14-4 -

‘E

<j ,.

FORWARD

ﬂ" P‘I.l &tuﬂl?&ﬁ" h
age 1D | 9'7:& ‘
B ety 4

SR scaval §T
Ap siamty

---------

1.16.1.15 LPT #

LPT fh 4§ Lk PR AR T > L PALRREH B Y o KRE
#Hdh? £ bumper journal % 38§ ¥ v A B o H AR LR dE ik
fhe 2 % o b i BrdRR gt o> 2EE) 1.16-15-1~2 ¢

BUMPER
JOURNAL
SPLINES \‘
‘ @\\n

EXTERNAL ,,/ By
THREADS — \t\\‘

EXTERNAL
MOUNTING THAEADS

FORWARD FLANGE

TORQUE SLOTS
AND TANGS 10443003 ©

) 1.16-15 LPT b 4F
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-

1.16.1.16 % 1 & HPT

N

B 1.16-16 % 1. HPT 2.3 4

1.16.1.17 % 2 % HPT #& 3

Y S
Rd
OES
B
A&
Qe
5
s
gt
P
pu

b

25 HPTHF 2HFEL 25 8%7 258
L1

% (platform) %4 ~ jF##% (disk) 2@ 3 P EF %53 FHaLH > 1z
£ 7 A (retainer) &% 3 Bdkmp > 2@ 1.16-17-1~2 -

Bl 1.16-17 % 2 % HPT # 3 4f §
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1.16.1.18 HPT 5 * § 3t =2+

44

% 2 % HPT * B 2% § #F (interstage stationary airseal ) 2_ ¥ & % 7
P TR BT R 2] 1.16-18-1~4 ¢

N/

o

&4
PARASITIC AIRFLOW; COOLING, PRESSURIZATION
i 1
o)
2 z
LN
1 2 i—

B 1.16-18 HPT #5 § 15 = § #1374 £ 2445
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1.16.1.19 HPT {5 * § 3@+

%25 HPT ¥ B f #1837 #1152 § 417 % > 32§ 1.16-19-1> 3 %7
BEEEdI3E 2 A4 0 0-11 BRéa = B 5 dHkleg B F 520 58] 1.16-19-2-
24 % HPT § 3476 > T 4 i3 gz ko 2 2 2 BAe € k5 B4k
2B 1.16-19-3~4 -

B 1.16-19 HPT # 3 # 4114 = § &3
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1.16.1.20 B %%

P ARELE > 5 - s HP B EEF # 7 (inlet guide vane, IGV) sk iw
U F - s g E o B A S LG ER] 1.16-20-3~5¢

RGEEHF 2 I 2 EPLHE52 T2 RBBEEG > 2 D57
Fi o~ g0 2 B PR 0 bR AR T R B SRR A
Bof 0GR 116-20-6~7 0 BRAFEM S pot § AR H L I PR E L 2 F
R BRI AR 1.16-20-8 - £ 5 # 7 (outlet guide vane, OGV ) w5 3 7
BEA G B AL A 0 EH 1.16-20-9 -

1 £
%
& i B =
BATEEREL(GV) = B
SETIEEFEE (VSV) Z x g
# 8 i B
! - 0
G = G & f
\ 1 \' -
Rt g A8 s .5 / v L
S0 San I
J!l@ I AT L[‘
“r%_
% B 4 4 OES
P oo om Mo
og Sy im
= O iE4H - ;‘; ;‘g
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1.16.2 CRF & itk & 4 &

THpP RSN RR A c et 2312 g ¥ 1 RRHGE 27T
VA AT G P A AT R TS CREF MET 22 (40 1.16-1) iF
- AR 108 & 127 19p RN EDEIRLY X109 &6 1 p 4t
HH? 17T Epatedt RN EHRL 0 LR F B2 APMME24 B
Bl il ol 1.16-21 977 R4 P TR A BRI R L2k B SRS
.

F 1.16-1 R4 F 2 2303 $4% CRF 2 /p B = % ¥

1 HPC spool 13 4B outer spanner nut
2 Stationary CDP seal 14 4B oil nozzle

3 Roatating CDP seal 15 4B bearing support
4 4R rotating vent seal 16 FWD sump housing
5 4R stationary vent seal 17 Thermal blanket

6 Thermal blanket 18 Thermal blanket

7 4R stationary air/oil seal 19 AFT sump housing
8 4R rotating air/oil seal 20 5R bearing

9 4R bearing 21 SR stationary air/oil seal
10 5R inner spanner nut 22 5R rotating air/oil seal
11 4R/4B oil nozzle 23 5R rotating vent seal
12 4B bearing 24 3R bearing

9 Metallurgical investigation report, Log No. 2019-18807
1 GE Aviation Final Investigation Report (China Airlines A330 300, CF6 80E1 ESN 811630, Engine Sump Fire
/ Commanded IFSD, Event Date May 30, 2019)
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1.16.2.1 4R &3 § /3 &

AR 5 § /i 3o B 4R B 4 A AL Bt 6 7 & 5 - &l

%y

WL R - 0 R 1.16-22-4 > FIREXJF R 5 WA
FER 5L 1370MS5P01 %2 E 5L RAT02815-B @ #£-1] 1.16-22-5 > 4 + B 4f 14
BERE P23 0% 5 R 1.16-22-60 S XML a7 KA RRAF T
T oppat gk A bl EE] 1.16-22-7~8 5 fi £ 7 M § dhe AT S SRS 4

A7 B IR PORLEAE 0 FRE S LN B L Y
W 2 825 0 8 1.16-22-9~10

GE 2 P4F 2 AT 4B S Z ¢ FhoT

® Part severely damaged (4 B 3F 3% )

® Forward seal teeth rack missing ( #° £ § 34 i% £ 38 )

® Aft seal teeth rack intact, but reduced in axial length by plastic
deformation and loss of metal. (& B o 446 i = & > {adhe £ R F|H
B85 e § 58 B )

® The fracture surfaces were coated with metal splatter and could not be
observed (%7 4 o %17 £ HUEBRPF R FHFZEFTEER)

® The part deformed radially outward from overheating/CF force. (7 %]
RATEE s S g A2 [T w2 BA5)

® No material-type discrepancies observed (EDS ! | hardness,
microstructure) (AL & 7 # &R F2 4T (KF A7~ H R - MR
)

5 @ % - energy dispersive spectrometer > EDS o
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Bl 1.16-22 4R $ 5 7 /3 +H4F 6§ 5 %

1.16.2.2 4R 23 § /3 4

PORRRESFZ BERMSFF 0 384 4R TF F /M 0L &
FHREW > ¢ g0 RF HIERN HT 54 FHe (rubland) JFEK - £ 1Y
FHEF IR TR o B 1.16-23-1~3» T ENF A G R E S
FHREL > T OHRP D AFIL AR > R 1.16-23-4~6 -

1‘}']/%9-‘1% S EERG AV E R G AR R o Brike 3 S H
Aoz AR &3 F /i 37 ®Anf o] B2 4 0 2R 1.16-23-7~8 5 & 354 4%
S5 7T 3% 'ﬂxzﬂ £ 280105 2 L RGHE (backing strip) A R >
REEFEEHGK/ = PV LG HT %Pﬁ # (airplasmasprayed ) 4c1 >
FEH 1.16-23-9 ¢ 3 B - B ARZ AR T F /i 3180 A EERe ARE
PR BHEFEINA G ARG it %o T IRk & BT e iR 2E
] 1.16-23-10~12 -

GE 2245 2 A 78R 2 3 & R 40T

Part severely damaged with evidence of fire ( 2+ 3 & VA 2))
® Both Outer (Air) and Inner (Oil) portions of seal support fractured ( Z_
S F e (R LR S P ERGEIE) AR HIORIT)
® Evidence of heavy rubs on both seal lands (Air and Oil) (& Jeuf 35
o (F &) 3 L By %)

® Evidence of incipient melting of rub land backing strips (pre-fire
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damage) (Bt 20 2 KGHIETF A= 40% F IR R (L w0 243 ))

® Thickness of Nickel-Graphite bond coat conforming in undamaged
locations ( AF KN E 46 42 % k5 R - R)

® Signs of melting with inter-dendritic separations observed. ( & &K% Tﬁ_
o RTER b B4 82 i )

® Thermal shield almost entirely missing (fE# ¥ &5 % > 4 35)

® [iberated fragments of part located in cavity under rotating CDP Seal
bore. (ZFF%dp2z P FHF > CDP#ESF § 323V F 2P )

AR

&0 £t
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1.16.2.3 4R #&3 3 § dhit

AR $#+ 5 fhit > A ¥ fuo@A2 Y R S A 0 4R #3 25 i
St CDP =+ f 411 » F st 104 304 Mas Mg §50 Rt ke 1
¥ CDP # 5 f 3¢ » H H 20 A 12 Sl ik e §i71% > 3ER
1.16-24-1~6 ; A A% 8 P F IG5 A 42 B A%k (damperring) ALEE 5 35
1.16-24-8 > ~ Mo ¥ o P RE X MENEFE N £ FF R AR EF £ 5
fhit v ¥ L2 EL 5 1782M21P01 0 A 5L 2 75 H 2 {22 2 AR T+ 5 /i@
RIS LI R E O T 5T 6 R R B R EE 1.16-24-
7~8¢

GE 2 24§ % A 4402 4 & Hh4T

® Part was reduced to fragments during the event. Portions of the flange
were still connected to the CDP rotating seal. (4R ## 3 £t 5 #h3t>t ¥ <
Pl fRHE G AR o INA Mt CDP # S 4 )
® All fracture surfaces were badly damaged by flying debris and metal
splatter. (7% $7% 4 6 ¥ ARG OBRBIC L HERP L BT
® No material-type discrepancies observed (EDS, hardness, microstructure).
(a3 @ ERFP2 N (et~ AR - BBREH))
® A section of the damper ring was recovered (lack of damper ring excluded
as root cause). (ARERT? FRG | EARL PR RE ¥ AT
BoE TR R B IR )
® No contact on aft face (P/N marking surface)->failure prior to rotor shift.
(# %5 (F5RER) REFAF Hr@s b@gS 28
£ 3% )
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1.16.2.4 4R 25 # § fhit

2

¥ fs RN 2 AR T P fhItA 0 2O 3 SRR L 82 K e

T E RN W - AR & EF CRF A2 S g m
— /P X

’

R 1.16-25-1~6 -
GE 2> 73§ 2 A7 2 45 & S5 4o

® Only fragments of the 4R stationary vent seal remained. No part markings
couldbe found. (4R T+ £ § fhdt WA F ML 5 > B R 2R v &
)

® No honeycomb was left intact after the event (¥ zxfs 4+ 2 8% ¥ 513
© )

® EDS confirmed the part was manufactured from IN-718, and where the
honeycomb was, a Ni-Si braze was present. This is consistent with the
honeycomb having been present. (%4 ¥ RAINZ R 2 4 £ EH
BIN-718 #7#3 BT K BTy B-F R E 0 B
T F xiéiéé‘féﬁ;i_ ° )
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1.16.2.5 CDP #3 # %

CDP # + # 3t 55 1569M73P02 > /& 55, NCE764JK > 58] 1.16-26-1~4-
F oAt m R R RGRR A o 7 W R R A s B3RS R B &R
By g kg o PR 1.16-26-5~6 ©

FROEEARE TFLG o BGFRBRINEET £ EmA
g ’T-?E*%QF%WEJ—EH%E FIRI YR SR LT X S UEE BIENE 1
#frﬁ*ifrrwﬂ 472 0] EH 1.16-26-7~8 o 7 # SN G o3 IR
- B RET FESL AR S P A F NI GE 2 7 R R E
CDP # 3t (78 % & 47 > FreTE sow 7 £ K40 M % R (damperring ) »
FEH) 1.16-26-10~11 P 2 FT 18 5 B 4 - 950k @ 304f > 5] 1.16-26-
12 -

GE 2 745 2 A 178 2 fF & 54T

® Forward side in good condition. (7 #5424+ )
Damage to aft side, including impacts and metal splatter. ({5 %5 4f
§o¢ FREE EBAR)

® Seal teeth in good condition with no geometrical defects. (i3 7 #
IR > m SR RA))

® Forward and aft damper wires present (& & 2 % H5F R ~ B R R
%)

® Cavity under aft seal teeth filled with debris. ({587 & F 3 2. 7 ¥
Wl AT )

® Copper-bearing alloy consistent with 17-4 stainless from the 4R rotating
air/oil seal adhered to bore of CDP seal. This indicates 4R rotating air/oil
seal failed before anything else deposited material there. ( ¥ % ** CDP
B3 FHEHN G 254 5 MRS £ 174 7 B H T
2 AR 5/ 34 BT AREF F/d v pF et E i iz
MFRZ L FLH A% )

® After the 17-4 debris, small pieces of cast IN718 were observed. These
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are likely from the 4R stationary air/oil seal. This indicates 4R stationary
air/oil seal failed after the 4R rotating air/oil seal. (17-4 & & #4 & 2 {5 >
FIRF LA IN-TI8EFERT > |7 i 5 kp 4R 25 § /0 4 7
AR T &+ F /W A sl F 220218 o )

® Rot Vent Seal bolt heads worn from rubbing contact with 4R Stat Vent
Seal after rotor shift. ( Flig =4 15 - CDP # 3 § 3+ F H a3+ 2§
ghit b 2 LT ER 27 AR T PEF dhdt A 2 R0 BAE o )
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1.16.2.6 CDP %3 § 4t

CDP 25 § #7hz S hin a4 g sz Bt 2/ - o 4% 2
PR LSHT AR AR WARLBHFG 5T LB
1347M28G02 » F % TRIFA477 &7+ > %@ 1.16-27-1~8 -

GE 2 P41} 2 A 454F 2 4F & S5 4o

® Apart from some light metal spray (debris), no major distress observed.
(7 22k (BA) Fl > AERPEDG)

® The honeycomb was intact with deep grooves from the CDP 5 #t
(uniform around circumference). (3% & =4 » £ 3 %] CDP #+
F AR eaE A (FEIRY P48 I ))

® Metal spray (debris) had accumulated on the aft end of the seal including
on some of the honeycomb. ( & vf % (Fh ) ff B e T+ ehfs 34
FAEIN I ehd K )

® Some of the aft end of the honeycomb was also damaged. (%> =%k

e B A G A
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1.16.2.7 HPC £ i

%%%&r”ﬁﬁ”HHMJW—WﬂDP@i%ﬁ%%%Wmﬁ
BB sLy > B i ¥ RT3 Uk s 2 3] 0 HPC $hEc 2
ARG A BT ik 0 ER] 1.16-28-1~6 ¢

o
e R
sIELAE
1

\m«

EXF %2 AR 4 45 & W4T

® The HPC Spool was examined from the shoulder where the 4R rotating
air/oil seal seats to the cavity forward of the CDP seal bore. (HPC #h
BArp X EAR B F /42 A e 53 CDP 5 § 3% kit @
2.7 M o)

® [n those areas, debris had accumulated at multiple locations. The debris
in the flange cavity consisted of a fine powder. ( &t it ®¥ ¥ » %

Bk AR P WG R R (e R RS )

72



] 1.16-28 HPC £ i
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1.16.2.8 3R $#h-K

3R FhAGK & 5 24F 0 R 116-29-1~5 0 “h &k bk G - g u?ﬁ
Srafent > BFG3d o mBg led T4 ) 3% HAplt
W 4§25 358 1.16-29-6~7 f T 2 Rk R < R E BT A
rarpEph e £ v BT BRI 0 o AR R 0 R E O R A
R R EGE R QBT wARA S EF IR TH S LAk
3R ghk g B 3B 8 3R bk b ok B ALK Ap $ 0B R 0 358 1.16-29-
9-10 - fihi *h 3k + 57 i+ 55 1459M41P01 % 5 5. TBCCE799 » 358 1.16-29-
11~12 -

GE 2 P4f 1§ % A 4747 2 3 & S 40T

® 3R bearing received oil-wetted with some slight heat tinting and a
fractured outer ring. (GE = & £ jcpF 3R bk #h & 17 § 388 Bk
s vh R AT S 2 IRALA )

® Roller exhibited end wear and micro spalling from hard contact with
outerring shoulders. (Jf+ %187 ¢k Fp £ %4 AT 35 7F IRz 8 4 B dp
Frdt Hed] 5% 2 )k w )

® No corrosion or hard particle contamination. (& /i 48 &% & 3f k% 47
%)

® Minor denting of inner and outer ring raceways and roller surfaces,
consistent with rolling over debris. (f Ffe?t Brigsg 11 2 R 4 o
TR K BRI P e & o)

No material-type discrepancies observed. ( & L #4413 2 ey in o )
® The outer ring fracture originated at the double radius on the anti-rotate
feature near the inner diameter of the part. Propagation was either
overload, or high amplitude fatigue. ( *} B %74 %k p dkp & F1T
b 90 BRE SRR A E T L FIET S B AR
B erik > 1B 1.16-27-8 < )
® Suggests 3R outer ring fracture due to loss of HPC Shaft support (after

74



4R, 4B, 5R Bearing failure) -> 3R 1s a “damper” bearing with clearance
between outer ring OD and housing ID. This clearance can generate an

impact load when shaft supportis lost. (3R ¢ 3k ¥ 5t d 304 4 HPC

hent Fa 955 (A 4R~ 4B 2 SR $hK ¥ % 2%fs )0 3R dhk s
R G R F P TRZF 0 B IR K R TR S
Lt L L T AP SRS o)
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250 mil
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500 mil

R 1.16-29 3R #h-ik
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1.16.2.9 4R $h-K

AR kM TR 26 F - FRF > T HERF AP LI RITZ £ 57

’

R0 AR R PR AFE > RRAAF RS R Hihe ﬁ;?a]:ilﬁfr(j, T
oo RS A 2 B 3R] 1.16-30-3~6 0 4R sk H R ALA 0 R S Bk

ﬁﬂi¢%a&amamﬁ“nv’IQXEfiam’*%aew*m
PR M A 2 B 0 sk B KA 4 A o2 B 0 ER 1.16-30-
7~10 o 4R -k p ¢H IR ¥ 72 R BLF £k 0 PR 1.16-30-9~10 ©

GE 2 P 4F i % A 4748 2 45 & S fcho™

4R bearing components were received “dry” —indicative of oil
starvation/overheating( GE 2~ 7 3 JcPF 4R $bk *F & & gz 25

R ks 2B 2 B R k)

Outer ring was fractured with two liberated fragments ( *t T aLH > 7

5O LA R )

The outer ring crack initiated at the highly distressed raceway surface
and propagated by fatigue ( PR B X433 B B RE A m o F

FIR S @ HE )

Inner and outer ring raceways were plastically deformed (hence, all
evidence of corrosion, spalling, sliding, hard particle contamination
were masked) (P FAreh BRIBE B 3 FERGRATF FA A E

H s AN P R R E R E ) o)

Rollers were barrel-shaped, consistent with sliding and/or stick-slip
motion. Rollers suffered from both wear and plastic deformation from
overload. (EHLF R E AR % » &R F f o 2 ZBF f & hpn %
P b Ry @ET A B o %) e )

The cage had fractured into multiple fragments and the fracture surfaces
were consistent with fatigue propagation. (JEf/a4FZE ¥4 = 7 &
Bt e BORF A i feer & o)

No material-type manufacturing discrepancies were identified. ( & %

L3 HEARM S B )
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 1.16-30 4R #h-i
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1.16.2.10 4B #h-k

4B $h-K B E AF 4 0 W) 1.16-31-1~3 > *h IR+ F T AB fh K E P 0 FER
1.16-31-4 5 775 M3F 2% FRi= > ¥R > 35F] 1.16-31-5; 4B $h-k p TR FIUR IR
E&iﬂ»*’& c iR N BB SN R £ BRI REH o R
= 2 44 Fi3 My (spannernut) &% & ¥ p 4B$dvk¢:ﬂv“/f » 218 1.16-31-
?F»z?ﬁil?f{ I £ BT 2B R E N FE S ER 1.16-31-7 -
4B $hkp P EAHREE B - KRS ﬁ%i%mlﬁ.ééfﬁ_’ﬁ FA TG > FHE 1.16-
31-8 -

GE 2 @451} 2 A 73R4 5 & Sl 4o

® Bearing components received “Dry” (not oil-wet) -> indicative of oil-
starvation/overheating. (GE 2> # 4T 4B bk * & § 0% (&
W) HA 0 R KT AL B R R o)

® Outer ring still installed in 4B bearing support ( *} & i § >+ 4B fih-ik
Fr o)

® (Cage severely distressed with all the cage pocket bridge sections
fractured and liberated. One cage side rail was intact, but the other was
fractured. (JRIRAIFZE PR3k > 75 BIRAIFEH i By
ST R R R G - RIPAFRE A T - RIETHIE
o)

® Inner rings were fused together by solidified ball material ( p Z 8 5%
AT AL b A o)

® The balls lost most of their mass with diameters significant under min.

CGRBRMRE B B4e > B2 TP BT R - )

® OQuter ring raceway covered with solidified ball material. ( *F B /% i
P RFSERMERE o)

® EDS confirmed that the inner and outer rings and the balls were

produced from the correct materials ( & EDS Fgzap 3 ~ ¢FIR 1L 2 R

e R R o)
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® Hardness measurements on the inner and outer rings were conforming

to drawing requirements( p ~ *P B R BRI B B AR o)

RHRBPE |
H b — 38 %

F 1.16-31 4B i
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1.16.2.11 4B/4R #-k

4B/AR $h-k 3 B E I o g 230 2 Felt L 4% (spring fingers) 2
ﬁ:tfl t‘-—vﬂ“zg%?;% “"f#.l}%ﬁ‘ f'g/w\’}i ,ﬁ T"K%&rbﬂ)k%ra,;fz_
BT R EH] 116-32-1-3~ 50 pkE b 4 At HAE S R4 44
Bl 0 FEH 1.16-32-4

B i
W IR
¥

IR F KR MR PR R RRERG AR £
BENZ G o RRBIFRRKTRFSART c BERRZABUH L
13 B e T B4 chp & Rp 7 B ekt d $ag g
TEE] 1.16-32-5 0 $hrik F & 30 B W24 PR LR 1.16-32-7~8 o

ﬂ

GE 2 @451} 2 A 73R 4 5 & Sl 4o

® Part was dry (free of liquid oil) when received at GE Aviation. (GE =
PR ABMAR fhk B v & R TR (R EF R ))

® All spring fingers/beams were bent and fractured. (#75 #&+ % 4%
o7 #)

® Thirteen of twenty (13/20) of the spring fingers had fracture surfaces
consistent with fracture during the event. (20 B4t L &¢ 3 13 &

(13/20) £ 3 & % deifeorag = 2 %74 - Renlitg o )

® Some had fractured during disassembly and small fatigue cracks on the
fracture surfaces. (%4 FI3Tarpr i > ¥ %o 5 i R F H o)

® The fingers appear to have buckled by an axial load. (#l+£ 4% § 3R
s 07§ 5 R o)

® The microstructure of the spring finger indicates that the metal exceeded
the austenite temperature (>1500F) during the event. ( #Et+ £ % i
BT & % & 5% AZE < #79 48 (austenite) £ & (>
1500°F ) - )

® The all four anti-rotation slots on the 4R bearing housing had sustained

damaged. (4B/4R k3 F 2. 4 @ob i+ 28 X33, - )
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1.16.2.12 4B i ¥ 7§ K &1 AR/4B i . &

AB b T R B L 9392MSTPO2  f o AR A B A B GG 0
e h RESRE T i:—{ﬂ?ﬁ PR ) o FIE i AR R > AR/AB i
W SRR 2 JE G 0 T SRR 2 B 5L 9302M64P03 - 45 91 1 SAe
xR e AT mPEE T, 0 B 1.16-33-1~6 ©

GE 2 P 4F i % A 4748 2 45 & S fhe™

® Both nozzles were clear of any flow-path obstructions. (# £ i i #f
WL T R o)

® External damage from impact observed on both oil nozzles. (# £
MR BRI g 5 IR ek RFHR )

® 4R/4B Nozzle exhibits gross distortion resulting from buckling of 4B
Bearing spring fingers under axial load. (4R/4B i i ¥ #f 7] 4B/4R
Pk E P X phe e B A A2 BRE ¥ o)
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] 1.16-33 4B/R % % & i o %
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1.16.2.13 5R #h-K

SR vk T 2 Bk i A @A 0 3 FRIF A 5 5 RERF 2§ X
BRI LR s Wt H B R A AP % 0 BN A R
WG OEME KR PEREX B FLASRAABR L R 1.16-34-1~6 ¢
5R sk g d C @3 HarT™ o kA7 LH 255 1327M77P04 » F 5L
MDALK400 > 5] 1.16-34-7 - SR h Kt @ P R B+ £ 185 - 535
HP - Rl ERF S22 HR o 2R 1.16-34-8

GE 2 P 4F i % A 4748 2 45 & S fcho™

® Part was oil-wetted when received at GE Aviation, but exhibited
considerable oil coking and varnishing. (GE = & $&JcpF 5R bk ¢t
R ERIR jad FARR LR RENT )

® OQuter ring was fractured at the anti-rotation slot with two origins (at
corners of raceway slot and shoulders). ( *F & # b #E 4 A A 4 BLA -
A A B AR A (iR e Sh e & )

® Outer ring fracture morphology was consistent with crack propagation
at high stresses (high amplitude fatigue) (P IR% 522 5 R4

(B RIGRS) TehB RIpER G £)

® Rollers were covered with oil coke and varnish. No evidence of
corrosion, spalling, or hard particle contamination. (;E4Lt % 7 #&p
Bpdomd BRI (coking) f R BRI > @ KA ~ B 7% A RE A0
P 5 o %)

® Roller surfaces covered with fine dents from rolling over debris (% 45
Zom FIRERE RS ALFS o WR)

® Inner and outer rings partially covered with coke and oil varnish. Fine
denting observed, but no indications of spalling, corrosion, or hard
particle contamination ( BLZ P ~ *h VA HF A G § LI Ffok
Ao LRI i R o 21T R5E S KA H SRS L i)

® Hardness checks on rollers and rings found hardnesses were conforming
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to the part drawing (;E 1187 *} TR KL k] B 46 & 9 0 IR 2k 2 Bl
“EFUAR 1)

I3 474

] 1.16-34 5R #h-ik
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116214 @ 2 2 e X

W R R G AR T F i 3R & 2 L (AR 1.16-35-1~11);
Frxis B obnppa Y vd R S FOREAY A5 9381 1084818
IR A R (Bl ® %d AR 5 122488 ) B 1.16-35-1~8 - p
PR ARG R R SRR R E R B 2 Bk
% 222, 0 3B 1.16-35-9~12 o

GE 2 #3515 2 A 54F 2 3 B S5 4o

® Sub-assembly of Fwd Sump Housing, 4R Stationary Air/Oil Seal and
Thermal Blankets fit-up to show overall hardware condition. (3 % %
M E R EE V4R T F F AR A T S BRI R
i)

® Apart from localized distress to Thermal Blanket, Fwd Sump Housing is
generally in good condition. (" Ff# % & FR4F 32 7F > Wb FAEHR

AT )

® [nternal cavity of Fwd Sump Housing is dry and exhibits evidence of fire

damage. (i Z A RG> £ 5 VAF R o )
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B 1.16-35 v jd ¥ % [ &

116215 @ 2 2 I8 %

S BB P8 SR XS F R HBRELAH BT LAY
Fh 933562 OB R W o MEAEHERIR > ER 1.16-36-5~7 9
RIS ACHAERRE I EREL > B 2L d £HF 282X
¢ Akw > 2XE 1.16-36-4~6~8~10-

1o

v%’i

GE 2 P4f 1§ % A 4747 2 4 & SR 40T

® Sub-assembly of Aft Sump Housing, SR Stationary Air/Oil Seal and
Thermal Blankets fit-up to show overall hardware condition. (3% %
B E R NSR T F /Ao E B S R R IR R
A

® Apart from localized distress to Thermal Blanket, Aft Sump Housing is
generally in good condition. (% Fe# § & 3042 7 0 (27 2 W
w A )

® Internal cavity of Aft Sump Housing is dry and exhibits evidence of fire
damage. (i % chp 3R - ¥ 5 VAF kIR o )
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B 1.16-36 4 % % [ &

1.16.2.16 SR 2 = § /i &%

TITPEE FOT 0 2 SR AT /f AP RT R TIE 2 i
" **#wfofﬁ’*fww -1 ghahie B f ﬁw&m 2§ SR 5 F /i
Ho Bl dsfct > BARRFE R R S RAEN > © EERFARY
3 584m 8 o

B F AR L L OREHE S 2t 6B R 9-11 Bhd G 2 fiud P3N
R R 0 P RSP ERE 0 £ 00K 9-11 B R R B T 3k
LoRGHG T 1 T B f S EHRG 9 35 8aE G & SR
F /b4ty ok Bz Ap o (LR 1.16-37-1~8

&
4y

GE 2 P4 2 AHF4F 2 4F & S f 4o

® Light rubs observed in 5R Stationary Air/Oil seal abradable. ( 23 ¥ &
B3 hEACERR )

® Thermal distress/burn-through observed in three locations: two
circumferential locations on seal land, with one location being

significantly more severe and one location in seal support. ( %3 i =

BRAIASET R B 2 Bt w T F B DR L

12 BR /% 417 oillairseal » 5 CF6-80E # $i3 £ o ¢ 2 L4l > &7 ¥ 4% air/oil seal - 5R 474 %
2 HE B e I E R R B 0 S H kf 2 BIC W % 4B (BIC sump
pressurization) 2. f e p HFA LS & B EpEEpN A AR T E 2 AR F 14 #H8HERI 4R F 2T BR b
I5 4t -
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Ho ] R FP R G BRE 5 T 1B AT L REH)
® Evidence of fire damage at aft side of sump. (¢ % & @5 V3p 5" % )

B 1.16-37 5R =+ # /4 3¢
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1.16.2.17 SR &3 § /3 3

SRS 7 /i #14 6 v L 25 1327M72G02 2 5 % TEJK1238 - # 5 %
bR T A4 5 (B HE R 7 M RIS km o SEE) 1.16-
38-1~4 o

B 1.16-38 5R # 3 7 /34 4

1.16.2.18 H 4g¥nit

The remaining hardware not addressed on the previous slides has been
evaluated by GE but was deemed to be not significant in establishing root cause.
(W7 2359 A{RIPHEAIREGE 27 75 Bk AFTF 0 B35 B

PO AR R SRS P BT E AR o)
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1.17.1 i f HFic L p

Fiaftile ARIFLIP DY > BTG ML P FHESAT

PROCEDURES
ABNORMAL AND EMERGENCY PROCEDURES

#4 CHINA AIRLINES :%)

A330-300
FLIGHT CREW ENG
OPERATING MANUAL

Ident.: PRO-ABN-ENG-00011798.0005001 / 28 SEP 17
Applicable to: ALL

The vibration advisory on ECAM (N1 greater than 5.7 units, N2 greater than 5.6 units) is mainly a
guideline for the flight crew to monitor engine parameters more closely.
The ECAM vibration advisory alone does not require engine shut down.

Note: 1. High engine vibration may be accompanied by cockpit and cabin smoke and/or the
smell of burning. This may be due only to compressor blade tip contact with associated
abradable seals.

2. High N1 vibration are generally accompanied by perceivable airframe vibrations.
High N2 vibration can occur without perceivable airframe vibrations.

3. High N2 vibrations may be experienced during the descent. It should decrease below
aadvisory level within approximately 2 minutes without necessitating crew action as long
as other engine parameters are normal. Report to maintenance.

ENG PARAMETERS.......ooo oottt CHECK

Check engine parameters and especially EGT; crosscheck with other engine. Report in
maintenance logbook.

W [f icing suspected:

An increase of N1 vibration in icing conditions with or without engine anti-ice may be due to fan
blades and/or spinner icing. Icing may be suspected if N1 vibration occurs without other engine

parameters variation.
ATTHR . oo oottt s OFF
THRUST (one engine at a time)...........ocovevenerinrcnencinennnne IDLE THEN INCREASE N1 > 80 %

Reduce thrust to idle if flight conditions permit.

If ENG ANTI ICE is off, switch it ON at idle fan speed, one engine after the other with
approximately 30 s interval.

To shed ice, it may be necessary to perform several thrust variations befween idle and a thrust
compatible with the flight phase. For efficient ice shedding, thrust should be increased to at
least 80% N1 if flight conditions permit.

After each thrust variation, vibrations should decrease, indicating the progress of the ice
shedding.

When the ice is shed, vibrations should return to normal and the flight crew can resume normal
engine operation.

Continued on the following page

3 Flight Crew Operating Manual (FCOM) - & 4]~ % : OZ-OL-008 » # »cp # 2019 # 2 » 26 p -
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S22 CHINA AIRLINES %) PROCEDURES

ABNORMAL AND EMERGENCY PROCEDURES

A330-300
FLIGHT CREW ENG
OPERATING MANUAL

M If icing not suspected:
@ |[f above vibration advisory and flight conditions permit:

THRUST (affected enging)..........ccocceecerernecne. REDUCE BELOW ADVISORY THRESHOLD

If flight conditions permit, reduce thrust to maintain vibration level below the advisory
threshold. If the VIB indication does not decrease following thrust reduction, this may
indicate other problems on the engine.

@ After landing, if vibrations continue : SHUT DOWN ENGINE WHEN POSSIBLE
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PROCEDURES
ABNORMAL AND EMERGENCY PROCEDURES

b
§45 CHINA AIRLINES %)

A330-300
FLIGHT CREW ENG
OPERATING MANUAL

ENG 1(2) FIRE (Cont'd)
(IN FLIGHT)

Ident.: PRO-ABN-ENG-EA-00011607.0003001 / 14 FEB 17

LAND ASAP
THR LEVER (AFFECTED).....cicuieeiiieisceiece ettt sttt IDLE
ENG MASTER (AFFECTED)......co oottt st sss s st ne s OFF
[&2] Associated LP and HP valves close.
[TIENG FIRE P/B (AFFECTED)......cociieireieecissiesiesssesssstesssssessssssssssensssssssssessssssssssssssssssssessssans PUSH
When pushed:

- Aural warning stops
- The light remains on, until the fire is extinguished, regardless of the position of the ENG FIRE

pb-sw
- FADEC is no longer supplied.
[LJENG BLEED (AFFECTED ENG IF NOT AUTOMATICALLY CLOSED)......ccniervreinrireirerineienne. OFF
APU BLEED (ONLY FOR ENG 1)...coiirrerieiieiireeeiscinsiss s iessessse s sssssssssssssssessessessnsses OFF
X BLEED (IF NOT AUTOMATICALLY CLOSED)........cocoiiiiiiniiiiiieieisceesseesiesie e CLOSE
WING ANTEICE. ...t OFF
The affected side is isolated from any source of air.
LTAGENT 1 AFT 10 Seiiieemree ettt st DISCH

The 10 s delay allows N1 to decrease, reducing nacelle ventilation, and thereby increasing the
effect of the agent. Automatic countdown on the ECAM.

[ETTATC et NOTIFY
[2l Notify ATC of the nature of the emergency, and state intentions.

@ IF FIRE AFTER 30 S:

AGENT 2.ttt DISCH
Discharge the second agent, if the fire warning remains 30 s after the discharge of the first
agent.
L12
ASSOCIATED PROCEDURES
[SHUT DOWN]

Do not attempt to restart the engine.

Continued on the following page

PROCEDURES
ABNORMAL AND EMERGENCY PROCEDURES

"
##47 CHINA AIRLINES %)

A330-300
FLIGHT CREW ENG
OPERATING MANUAL
ENG 1(2) FIRE (Cont'd)
(IN FLIGHT)
For the procedure, see the ENG section (Refer to PRO-ABN-ENG ENG
1(2) SHUT DOWN,.
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FPp g i fowiz A B 2 F 1 k9% QPO6MHO008 Section 5.1.1.1 & #
1T A R iEE %L 5[0], [M4], [S4], [I].2 Section 5.5 F o8 & ¥ & F ¥
FoARAE o ¥BCE TR/ 2 RPp 2 ¥ 447 2 17 & P Repair Station Manual
(RSM) Section 4.3.4 Qualification Requirements and Authorizations .4~ » & 7
BRE 2 PETRE TREL L6 o

1.18 3* Fi; 4 ?7},1
1.18.1 ;‘tg-;?c#ﬂ
1.18.1.1 & jg’,ﬁ ﬁ

TERBAT T kERARRRA- ¥ o
LANEINT logO llght14— I8 i’]‘f’\ﬁyg MR T FEPIF P o F iR

derate 2 » x A :HT ~ = FR 24 > 'ﬂii%.?%xﬁxﬁ}?b,f =

Ao#-4 4 K T i normal climb » 1P & PR AT T B

Hrrdiifa - FRBREZL CAETEINR | 23
"HIGH ENGINE VIBRATION | 2t & (advisory) > & & 3 & g % 7] &4
3R ARG ARG ) P - KRG B ARR TR P o & ® A
sz;im SR QRH =P REARF RAMERRERLP Sp
TERAEBAET BRI FFBT o 0 BRI 1 BE RS N2 kH
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TERARTT LR f?BT" #2 /A (ECAM action) » I v &g 4 4o &
WAAF g LREFR GRFEINFEYFBBESE > S mRIHEI AR
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1.18.1.2 Bl K 5 §

RIERE LT MEREBALEDREZARFT- 22 ¥ > X F R
;‘vm,ért‘f;t Lo 2 g R E ks m SRR R o Yy rdiiimgd g7 FwR 2w
ENVAR #eghiz @ > iz 4 1+ 3 "HIGH ENGINE VIBRATION 731 4, (advisory )
PR, tERAEELT e N FRIEFFBN2ERFENE 78S 0
FRABEFHERAANFQRHASG L RERAAREIP > L K
AP 1IEFHES N2IRS G- 23 #3e4 J normal climb g i< %
derate 2 > N2 4R BB — B T "% » (e e X Mg+ 2 T 9 BT 5 M
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CRF %3 § /i #f% %

iz R T AT ¥ 72-34-00 3 B CRF 2+ /@ #ten% X RAIL A B
Ao e REBARSEEREBAGE REALCAMNPAGER S B
LB R BREILE S RS AT HRE S ERL TR X
3124 - FEACRFIFF/WHFTEEFEFRLL NI EIF RTX
# o CRF 23 /3% LAY » = £51 84 (guidepins) T35% #3012
Pt ARSI EM AT EIL A IR L RAE T AT B
2 BRI EF A ?f,:ﬁ;%kmﬁfﬁt d S A S p /Wi P
HE fiFuEFrikRRSHEBRRE YRS

1\\

HEMFZ2 1E/EY B E >~ 2831 Faer g

THF BB X e d AR 9§ F item 37 BRIE ] X
B A RERF R L (b)) FT A 4R $k - 4B ik 2 SR gk o it &
A4k 2RI A BINA 0 bl4de run out B > FEEL seal 3 & KK 0§ run out E <
o TR A GRIE L > & - i seal MR runout 18 0 HEARITF S LA L
fazsEE > B E runout B o # “,4rf R B (Bgh) (& BIEF - i seal (1E T
hipieEEEy? 180 A%t e hELE BE & 0 frd run out B R fu 2,1*—\'—\&] L
& o) LR 'E AP RGN APR AR P TEw g  ig R e
(FRA)ZLEHEFAR AR " (REB)AEFESDHERL L Fo
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a1 ",% B * 2w P ORAGHESE h > AT RS 0 AT run out B AR
AR iRts 0 BB ¥ runout E 0 H (72 £ 4 4R TF F /i 4127 CRF
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Sk o 2 3 2 id P seal A_F seated B 1 % iF o kR o

AR IE BB g ¥

FHRHETHREA AT RG34 F 22 g PR Ap MR bl4oid & >

ok ELH R (startmgvalve) A Eb o 2P EEFTE S RFEmp g e
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CRF %3 § /i 3 seating # &

3 B 1 H ' item 30 subtask 72-34-00-440-123 (8) Do a check of the seal
seating. Use gage fixture 2C18118 Use previous EM revision per SR # 00737753 >
B R APl HEP ARFTERY - BHrR1 & (go-nogogage) ik
Lo FZ T EREABE NN IE AU RY K AEP 2 2R o ¥ H
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1.18.2 B AL % b

AY > ~ ) By I3 Ve pa 1}
GE 2> @3 H A A4F2 ¢ 7| BB AN & 0] 81996 & T 2019 & % 3+
24 A =3 2 ’
9 (7 x2%)> 3 dcd 1.18-1 #77
1.18-1 2 &7 17 % &
DATE ESN Model EVENT TYPE |[EVENT NARRATIVE REMOVAL REASON  |SHOP BUILD ETSN |ECSN |PTSN |PCSN |PTSI PCSI
CREW REPORTED EICAS MSG 'ENG 2
VIBRATION' AND FULL SCALE READING Rotor imbalance, oil
6/8/1996  [XXX-XXMCF6-80C2 IFSD ON THE HPT. INITIAL DATA REVEALED leakage, ignition Production 16,557| 1,917| 16,557| 1,917| 16,557 1917
diversion/significant fuel leak event at
0800 UTC 30 April 2012.
4/28/2012 | XXX-XXXCF6-80E1A3 |DIV High N2 vibs, RMO Shop 5,887 1,552
CUTOMER CONVENIENCE REMOVAL FOR
HIGH OIL CONSUMPTION. High Oil
8/17/2012 | XXX-XXXCF6-80C2B1F |UER SV upgraded to full Overhaul Consumption RMO Shop 40,151 5,738 8,719| 1,626,
build installing the HPT rotor after the Evendale Production
Assembly  |CRF. The HPT rotor normally is free to Assembly - CF6
2/5/2013 | XXX-XX{cre-80C2L1F |Finding rotate and this engine’s HPT will not N/A Workshop 0 0 0 0 0 0
Fixture 2C18118G01 Introduced to CF6-80C2 / -80E1 Engine Shop Manual (ESM) Assembly Process 72-34-00 in 2017
temp and low oil pressure during the test|Smell in Cabin, MCD
flight after D Check. The pilot decided to [finding, Metalin
5/12/2017 |XXX-XXXCF6-80C2B1F |IFSD retard throttle to idle and land safety. Tailpipe RMO Shop 98,995( 19,172 1 1]
7/31/2018  POXX-XXXCFE-80C2B4F |Shop Finding|N/A N/A RMO Shop 70,803| 32,805| 32,744|20,368| 1,440| 1,069
Event due to No. 1 Engine high vibration.
- The affected aircraft made an
5/1/2019 | XXX-XXXCF6-80C2 DIV uneventful landing with both engines High N2 vibs RMO Shop 26,932| 12,646 297 225
TPE/HKG ATB for ENG 1 fire & IFSD OIL PRESSURE /
Before ENG 1 fire MSG there are ENGINE FIRE / med
5/30/2019 | XXX-XXXCF6-80E1A4 |IFSD ENG 1 N2 VIB high finding / metalin RMO Shop 20,167| 6,504 19| 12
12/19/2019 |XXX-XXHCF6-80C2 IFSD N/A Engine Fire RMO Shap 31,584| 17,117 174] 134

1183 GE 2P 2 FL TR

BHGE 2P HAAFL FE L A4e™ > R EH 1.18-1~2 ¢
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® The 4R Stationary Air/Oil Seal installation process is sensitive to
workmanship.

® The possibility of installing misaligned seal can be minimized by
following good shop practices:
1) Cross-pattern bolt torqueing
2)  Shim check to ensure mating flanges are correctly seated
3) Verify seal min diameters after installation
4) Ensure no resistance on seal during installation of HPC rotor in
CRF
5) Ensure HPC rotor rotates freely after installation

® As an additional preventative measure, GE developed fixture
2C18118G01 to detect a mis-installed seal and added this fixture to the
ESM assembly procedure:

- CF6-80C Subtask 72-34-00-220-187
- CF6-80E Subtask 72-34-00-440-148

® This fixture simulates the 4R Rotating Air/Oil Seal to detect interference.
Since this fixture was introduced in 2017, there have been no confirmed

events on any engines that employed the fixture during engine build.
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CF6-80F Subtask 72-34-00-440-148
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Below and attached are GE’s responses to your questions.

1. Referred to P37 of GE final investigation report, apart from CAL
811630, GE is aware of 5 other significant events for this root cause dating back
to 1996 (CF6-80C & 80E). For the CAL 811630 failure, we don’t have direct
evidence, but lots of indirect evidence that is very consist with previous failure.
Can we know more about the evidence which supports those previous events

caused by the mis-assembly of stationary air/oil seal.
GE Q1 Answer:

As mentioned in GE final investigation report there were 5 other significant
events dating back to 1996. In these cases, the hardware condition was
comparable to ESNY® 811630, and due to the significant secondary damage
present, only indirect evidence remained. —However, in addition to these 5
significant events, there was also one Unscheduled Engine Removal (ESN XXX-
XXA) and one assembly finding (ESN XXX-XXB). (ESN XXX-XXA)was removed
prior to separation of the No.4 Stationary Air/Oil Seal (minimal secondary
damage) and the (ESN XXX-XXB) finding occurred during engine build (no
operational time). Therefore, these two cases provide the direct evidence

requested — please see attached summary for further details.

2. Referred to P9 of GE final investigation report, there were signs of
melting with inter-dendritic separations on the backing strip of 4R stationary

air/oil. Is it possible this kind of thermal damage occur during normal operation,

15 2 % % 5 5 > engine serial number » ESN o
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but it didn't cause further damage? If the thermal damage was there, can it be

found by current inspection ( full visual inspection and dimensional inspection)?

GE Q2 Answer:

This type of damage (melting/inter-dendritic separations) could not occur

without deep/hard rubbing into the Ni-Gr coating. Such rubs would (at a

minimum) require a strip and re-application of the Ni-Gr coating. Once the

coating was stripped, this type of damage would be detected during visual

inspection and/or FPI as required by the ESM repair procedure.

i
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# #1454 B GE Aviation >* 2 B 109 # 6 * 1 p#& &7 M &~ %2 4
He iz gei%f%%igar‘f :

1. To further ensure that all Maintenance, Repair, and Overhaul (MRO)
facilities are incorporating the new 2CI18118G01 tool GE Aviation
has taken the following actions:

® Revised the Engine Shop Manual (ESM) for both the CF6-80C2 & -80E1
sections 72-34-00 to:

Clearly identify that you “must” use tool 2C18118G01.

“Tool 2C18118 must be used”

Addition of CAUTION NOTES stating the consequences if the tool is
not used.

O  Engine Manual revisions dated April 15, 2020 and can be found on the
next slide

ONONO)

® Field communications to re-enforce the requirement to use tool
2C18118G01 will include:

O  Fleet Highlites article(s).
O  Timing is end of 2" quarter (end of June 2020)
O  Regional conferences and / or Working Together Teams (WTT's) calls.

N

Engine Shop Manual 72-34-00 Revisions Dated April 15, 2020

®  Subtask 72-34-00-220-187
® * * SB 72-0349 ( INTRODUCTION OF NEW REDUCED-DIAMETER
CDP SEAL AND ASSOCIATED HARDWARE )

AE. Do a check of the No. 4R bearing stationary air/oil seal seating. Use
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gage fixture 2C18118. Refer to Figure 1026 and as follows:

CAUTION: TO ASSURE PROPER ASSEMBLY OF THE NO. 4R BEARING
STATIONARY AIR/OIL SEAL, THE GAGE FIXTURE 2C18118 MUST
BE USED. FAILURE TO USE THIS FIXTURE CAN RESULT IN
MISASSEMBLY OF THE NO. 4R BEARING STATIONARY AIR/OIL
SEAL AND ENGINE DAMAGE.

CAUTION: USE THE GAGE FIXTURE 2C18118 CAREFULLY TO
PREVENT DAMAGE OF THE SEAL INNER DIAMETER SURFACES.
INSTALL THE GAGE FIXTURE ONLY ON THE NO. 4R
STATIONARY AIR/OIL SEAL POST SB 72-0349 CONFIGURATION.

CAUTION: DO NOT APPLY FORCE TO THE AFT GAGE TO PUT IT IN
THE NO. 4R BEARING STATIONARY AIR/OIL SEAL. THE AFT
GAGE MUST MOVE FREELY IN THE SEAL WHEN IT IS INSERTED.
MAKE SURE THAT ALL TOOL SURFACES ARE CLEAN.

(1) Insertthe aft gage in the No. 4R bearing stationary air/oil seal (01-100)
to do an inspection of the aft diameter.

CAUTION:DO NOT APPLY FORCE TO THE FORWARD GAGE TO PUT
IT IN THE NO. 4R BEARING STATIONARY AIR/OIL SEAL. THE
FORWARD GAGE MUST MOVE FREELY IN THE SEAL WHEN IT IS
INSERTED. MAKE SURE THAT ALL TOOL SURFACES ARE CLEAN.

(2) Insert the forward gage in the No. 4R bearing stationary air/oil seal
(01-100) to do an inspection of the forward diameter.

(3) If one of the gages does not move freely inside the No. 4R bearing
stationary air/oil seal (01-100), do an inspection of the seal diameters
and do the installation of the seal again.

***END SB 72-0349
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A
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1.

TR0 # 60 16 PREF M AR s e

EAR ST g p PR 1 £ 2C18118G01 7 o1 75 4 f 2 #CRF
No. 4R Stationary Air / Oil Seal /# ¢ zz32:

1.1 ## £ £ 0.001” 2 Shim #:&/ No.4R Stationary Air/Qil
Seal = #pFz seating H#,/Crrzs o

1.2 = 2" GE SR#00737753 +#r# % 7 # #pm4 & Mis-alignment
% Dia. M/N 2z runout #& iz~ 2z Bpmz5= 7L

® ## 1 £ 2C14681G02 (Gage- concentricity) % # # 7 £
g4 2 # P 4% /7 No.4R Stationary Air/ Oil Seal (Dia.
M/ Dia. N) runout # 2/ -

® AT 1B ghe o =R sE /7 No.4R Stationary Air/ Ol
Seal (Dia. M/ Dia. N) # /=(ID) # 7/ #z75% # No. 4R
Stationary Air/Oil Seal & «F & i~ » 7 & F]% £ 72 4 77
FEAUGE

® A uik B pEciE A ) L EAMin radius) LE o
7 ge # No.4R Rotating Air/Oil Seal 7 ¢ ks 7 % 2 /&
/% e

® ¥ X HeatShield &4 =& /740 10k # FEE K Z ]
LEEFE 7% Manual £ K fipiaciEsca B o

2. EsF B 2019 TLEe g pEE GE BRI E

2C18118G0L » Z #f A ATIKL §FF+ g B E L P # /7 CRF s g 4 7
B R TELf LM X T B e o B FE o % No. 4R
Stationary Air / Oil Seal .z &£ # £ #ELp £ K -

Ehng p 2 gt 2020 T L E g R E P GE kg2 E
2C18118G01 ¢ <+ /1 £ FH# 4 - % f]Z(Runout)+ & 7 #
B s GE EF Y F GOl # # H FFHR I BG F]F §#ER
EHFE] YA TR EF RJEFFTT EGO2 72 FAIEE s BT
1 e FF iz 1 fpin-house 2 ¥/ GOL 1 £ v 2 FlRl € + R p 0 T
Wil ikl f XAFt o g )1 e 7 EON £ 277
21 B2 K #CRF @7 £7/G01 1 £ ¢ <f 7745 45 GE 5/4&
#77)1 £ 2C18118G02 .zE £ & 2021/Jan 2 77 » Eiegh if 1 f;
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23

2020/Oct ¥ z#.77 #* 2021/Feb 277 GO2 #77/1 £ o Z4eg ¥ 1 i **

2020/10/6 = H 277t 4 =+ 3 £ El ## B CRF m# 425 ;*
FHEINZIHLE L AFREERF -

Ra & B

1.

CHHA ET BT 110 #£4 7 2] p R 142 4 (EO)
/EO 1 [tH #)77iv £ 425 ; (QPOSME099) 2 2 773 14 7 % » §
FREU R Rbagp LA 2 Tk FpE s P FRT B H G
1 /¥ H# (Ad-Hoc Task) » 1/ il i {71 IFX Fegtrz Rfg o

Vo gy ERTFF BRI 10 E2 P2 p A TFY
PEH e (B LR 2 R AF) 2 B FTE ) FE A
(OPOTMHO008) 2. 2 773 Jf 10 7 %+ §F 1 £ ZF DRATH & § st
FERAN T EHEFGLFE  GirA R o I B F PR
FAPHRIFEITFI RAZ L BEFELTP 2 BHHEIEH
FE~ 2 # T FRGEEF 7 0o
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ekl TEREFBBHERETIAED AL

NOMENCALATURE OFF (S/N) ON (S/N) A&gﬁwﬁi}zﬁn
X MOUNT - FORWARD ENGINE MMTG5709 | MMTG5709 Overhaul
Al FAN ROTOR EMU FRT811630 | FRT811630 Full Overhaul
A2 FORWARD FAN CASE EMU 22X11630 22X11630 Full Overhaul
A3 FAN FRAME AND CASE EMU 23X11630 23X11630 Full Overhaul
A4 FAN STATOR EMU 25X11630 25X11630 Full Overhaul
B.1 HPC ROTOR EMU CRT811630 | CRT811630 Full Overhaul
B.2 HPC STATOR EMU CST811631 | ©ST811631 Full Overhaul
B3 | COMPRESSOR REAR FRAME EMU 34X11630 34X11630 Full Overhaul
B.4 COMBUSTOR EMU 41X11630 41X11630 Full Overhaul
B.S STAGE ONE HPT NOZZLE EMU 51X11630 51X11630 Full Overhaul
C.1 NOZZLE ASSY - HPT STAGE 2 SON811630 | S2N811631 MOD Replacement- O/H
C2 HPT ROTOR EMU TRT$11630 | TRT811630 Full Overhaul
D.1 LPT ROTOR SHAFT EMU 55X11630 | 55X11631 L;g%ﬁi;?ﬂ;:ﬁ‘_’%ﬁ“
D2 ROTOR/STATOR ASSY - LPT LPT811630 | 56X11306 L;Toﬁ}é;fig&é‘z‘_’e&g“
D3 LPT. ROTOR EMU 57X11630 | 57X11306 N]I‘g; :t’;]i ﬁﬁt‘fﬁ;ﬁz |
D4 TURBINE REAR FRAME EMU 58X11630 58X11590 MI;)PE g‘: ;(lig;(:n?“ace‘;‘:’r’; 4
E.l INLET GEARBOX EMU 61X11630 61X11630 Full Overhaul
E2 GEARBOX - TRANSFER 63X11630 63X11630 Performance workscope
E.3 ACCESSORY GEARBOX EMU 65X11630 65X11630 Performance workscope
NOMENCALATURE ATA Work Accomplished
F.l HORIZONTAL DRIVESHAFT HSG. 72-64-01 Overhaul
F.2 HORIZONTAL DRIVESHAFT 72-64-02 Inspection
F3 HEAT SHIELD ASSEMBLY 72-66-01 Overhaul
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@ CHINA AIRLINES %)

COMPRESSOR REAR FRAME - ASSEMBLY

CF6-80E1A4 Engine

Work Procedure Sheet G
L 34X11630Q ~ sEeefia

olf

REF DATA
PARA./ STEP

DESCRIPTION

TASK
72-34-00-440-001

TASK 72-34-00-440.001 Dated: 08/1672017
1.General.
A This procedure provides the instructions for the assembly of the
compressor rear frame. Reler 10 Figure 1001
B_Prior to assembly. examine components for cocrect pan and senal
numbers
C.Always use caution when heating or chilling parts. Wear protective
clothing dunng these operations.,
D Protect sump and dbearings during asseubly. Use covers oo sump opentngs
and tbe ends to keep foreign material from contaminating the assembly and
possibly damaging the beanngs.
2. Tools, Equipment, and Materials.
NOTE: You can use equivalent alternatives for tools, equipment, and
consumable materuals
2C6163G02 « Shing. Frames. Lifting and Cleaning
201401 3G05 « Bracket Set - CRF 10 Subassembly Stand
2CT4073G0 3 - Adapter. Push'Count Torgque, CRF. AFt Sump Housing
20141766035 - Tool Set, Install Remove, No. SR Bearing
2CT4190G04 - Pusher. Sump Closure - No. $ Beanng and Mud Sump Seal
2014227002 - Dolly. Subassembly - Frames
2014615007 = Puller, Sump Closure & Scal, Stationary, No. 4R & *R BRG
2C14665G0 2 - Tool Set. Imstall Remove. 4B Beaning Outer Race & Spanner Nut
2C 14666001 « Pusher, Install Remove. 4B Beanng Outer Race
2014671602 - Wrench, Install’'Remove, No. 4B Bearing Retainer Nut
2014675603 - Suppoct. Sump Housing. Compressor Rear Frame, Al
2C 14631602 - Gage Set - Concentnicaty - CRF
2014682608 (s« Closure Set - Leak Check « Lube System
2C 14743001 - Retaner - 4B Ball Cage
2C14767GO1 - Fixture, Inspection - 4R'4B Lube Nozzle Depth
2015600002 « Fixture. Position Compressor Rear Frame Sump
2CIS118GO1 - Fixture, Gage Go - No. 4R BRG. Stationary Air:Oil Seal
MSE-24F « Torque Multiplier, 12000 Ib 1t

Note: Perform SIB 720523 by tollow the stems wath *oarked. comphiod
worksheet IND EO GECFGS0E 1720523 dunng assembly also

Subtask
72.33.00.440.05 1

J.Procedure.

Subtask 72-34.00-440-051

A Install the compressor rear frame (CRF) into the dolly 2C14227. Refer
to Figure 1002

A

Apr, 8 1)

Note: Reler 1o ESM for detail process
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W4 B G S B B S

L HEZRMEFRI/EER
Approving Aviation Authority/Country

CAA/TAIWAN, R.O.C.

W A 8

AUTHORIZED RELEASE Omwamnbm,.m .,

e

3. # %3 Form Tracking Number
CI-EM2019E005 02208178

CHINA AIRLINES Ltd.
Engineering & Maintenance Organization,

4. $4x % #% A& Mk Organization Name and Address :

No. 15, Hangqin S. Rd., Dayuan District, 337, Taoyuan City Taiwan, R.O.C.

5. T4F $/4-#/% % ¥ Work Order/Contract/Invoice

TS3RJ0081WEN

6. $ 8 ltem | 7. & & Description

8. 443 Part Number

9. #t3 Qty.

10. A 3/#L8 Serial/Batch No.

11. & &b /X 45 Status/Work

1 ENGINE ASSY

CF6-80E1A4

811630

REPAIRED

8E0097/8E0098).

12. {#1* Remarks 1. THE SUBJECT ENGINE TT: 20148 TC: 6492 WAS DISASSEMBLED, INSPECTED, REPAIRED,REASSEMBLED. THE ENGINE WAS TESTED AND FOUND ACCEPTABLE | AW. CF6-80E1
ENGINE MANUAL P/N-GEK 99376 REV.47 DATE SEP.15,2018. CARRIED OUT THE ENGINE 30 DAYS PERIOD PRESERVATION LAW. EM 72-00-00 STORAGE-001.
2. FOLLOWING AD WERE INCORPORATED: FAA AD 2000-04-10/CCAA AD 2002-04-006A(FAN STAGE 1 DISK, FAN SHAFT, HPCR STAGE 1 DISK, HPCR STAGE 2 DISK. HPCR STAGE 3-9
SPOOL. HPCR STAGE 10-14 SPOOL, ROTATING CDP SEAL, HPTR STAGE 1 DISK, HPTR STAGE 2 DISK, HPTR RIS, HPTR FOS, LPT ROTOR SHAFT, LPT ROTOR TORQUE CONE).
FAA AD 2016-06-14/CCAA AD 2016-04-001, FAA AD 2016-08-10/CCAA AD 2016-04-016 , FAA AD 2005-23-09/CCAA AD 2005-11-003.
3. DETAILS OF THE WORK PERFORMED CAN BE FOUND IN DOCUMENTS WITH THE WORK PACKAGE NUMBER SHOWN IN BLOCK 5. (NE SYSTEM REFERENCE NUMBER

R LEED CRTARHERNE:

l4a. [V] 4K 06-01A % 8 #kM.& Regulation 06-01A, Article 8 Release to Service
ifies that the items identified above were manufactured in conformity to: O 4 % 12 Mi# 3Lk Other regulation specified in block 12

RRRE 12 M2 eRAS - LKk 06-01A XAF 11 WA AR 12 MiAfie
Rz FEEFAAFRETH -
Certifies that unless otherwise specified in block 12, the work identified in block 11
and described in block 12, was accomplished in accordance with Regulation 06-
01A and in respect to that work, the items are approved for release to service.

13b. #EA R %2 Authorized Signature

13N A% 38 & 46 5% Approval/
Authorizatidndo.

572

.. .r
. Electr. Signature on Fie

l4c. 18 ¥ 43 Approval/Certificate Number
CAA-RS-001

13d. #5tA 8 4.8 Name(Typed or Printed)

13e. #aM(A/B/%)

m/dly) 14d. A R 2 Name(Typed or Printed)

14e. 4% 8 M8 (A/8/4)Date(m/dly)
May/22/2019

4 78 /% % % % User/Installer Responsibilities

This Certificate does not automatically constitute authority to install.
Where the user/installer performs work in accordance with regulations of an airworthiness authority different than the airworthiness authority specified in block 1, it is essential
that the user/installer ensures that his/her airworthiness authority accepts items from the airworthiness authority specified in block 1.
Statements in block(s) 13a and 14a do not constitute installation certification. In all cases aircraft maintenance records must contain an installation certification issued in
accordance with the national regulations by the user/installer before the aircraft may be flown.

CAA Form 1 (12/2008)
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5 F B 48 8 PR N2 bV 4 B RS

BEROBEE IRAERNETTZ N2 8T Free rotate ZHLHER

No. 4 Bearing Stationary Air/ Oil Seal 455 CRF 7% B TiEF T H 2C18118 GO1 (fit check of No. 4
Bearing Stationary Air/ Oil Seal ) / 2C14681G02(run out measurement & measurement of seal rub land ID,
calculated minimum radius of rub land )i7h, TILITFSE R 50T N2 B2 S8, ESEETE
SE CRF Fi58E 7 No. 4 Bearing Stationary Air/ Oil Seal EE5§¥ 5> HPC ROTOR _E 7 No. 4 Bearing Rotating
Air/ Oil Seal [EIfRIEE, EF FE CRF = HPC Rotor Assembly 3342[Eh, H HPCrotor 21 HPT rotor E&
BELRRRE.

Ensure no resistance on seal during installation of HPC rotor in CRF:

® TEIERSHE: 5 CRF TR T7ESE
® FEE 5T Rotate the tool shaft

® EM EEI{E{xiES: 72-00-02, Assembly 001, Subtask 72-00-02-430-077, item I. (15)

CAUTION: THE COMMESSON JODOK MUSY BE FASX 70 turs IN THE SUILDEP SYAND, o
F0RSIELY, OR AN BQUIVALINT STAND, THE COMPRESSOR RUTOR FORNAND SHAFY
NUST B2 L0000 70 THE SUAND TO MESVENT AULAL MOVEMENT, AND POSSIBLE
SRNGL T0 T BN,

(15)300d esti-rotation bar (iter 8) aod tors the sdaft (iten 16) counter
ciochrise. Uoe oo air gun (iten 23] or cotate by hand until shaft
touches stcp fiten 13},

116) Remove Ball lock pin (ftem 27) from stoo (ites 13) ard turn tie stop
ootmard, Tee o 050 incd (11,7 em| drive ratchet 4cd continos to turn
the ataft i3 4 comter clociwise direction until the dial Indicater
titam 31) moves off of 26r0 ané the irput torgue increasss,

il

y

’C

157) J3stall durpy compressor stator cases at the £ and 12 o'clock positices.
Toe X1 case domy.

(15) Reocee the fastallation/sengval flstore and the 2CI4E60 pilot {ixture

§
i

from the asserbly.

Figues 1007 Comprnsnnt Peal Trare Assnmtly Finturs

® IET T {EREIRWR/HT: C6E-720002-A001 / 9-1

ST CHINA AIRLINES 5 CFG6-S0ELA4 Engine

Work Procedure Sheet
e comE S ) P ‘g_x 116 eowm B EO0O058 33

'":" !m!!! ?‘u"n I DESCRIPTION
21 | Sarieek T AUTION THIE COMPRE 5SS DTON 3 VO barm I TIIT

220002420 PVUEL AN E S E AN 30 S0R00 1A O AN FOUIVALENT ST AND. THE
077 COMPRESSOR SOTOK TORWARD SHAFT MUST DE LOCKED TO T
AT AND TO PREVENT ANIAL MOV EME ST, AND POSSERLE DANMAGE O

P & SNCANE

HOE S M Bl vt ierotmtions bome Cotanmn 35 meel tuem e shalt Gitwm | 8) conmter
chockwme. Use om sir gom (ilemnt 23 or puslote Dy Dt wntil shia it tose hes
Aoe (s L)

PNOTE Atach the aw g (e 2 33 10 & Nisered. Tubocntest, 90 pe mar
cagprply

(16) Basmove Ball lock pim (e 27) Broen stop (e | 5) sed tarn the shop
s med. Use @ 0 50 inuh (12 7 o) deisv e raschet and comtinee te o
e shalt oo m wonmmes v ook e dbise tion ntil e Bl indicstor (e
S moves off of sero and e impul lorgue morenses

(1 7 lnsall dununy compeessar stator canes al the 6 und 12 o'clock
positions Use 2C 14103003 coane dummy

(%) Remove the insallanon removal fnee and the 20 1 8041 pilot Dsture

frown the sssembly a
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BHSURES TROAUS BTS2 N2 82 Free rotate ZHINTESY

Il.  Ensure HPC rotor rotates freely after installation:
O  TREVO%HE: FOCRF SERE® HPC Assembly wax check(-SER HPC rotor blade to HPC case land S HPC
Stator Vane to HPC rotor spool ) Z RIFE U RI(HPC rotor SEESE wRi = @AV S QTR Z
NS
® TEEY 53 Rotate the HPC rotor
® EM SRR T{E{RIE: 72-00-02, Assembly 001, Subtask 72-00-02-160-055, item K. (15)

Saboast 1-C-0-16-880
L. Beance the compoeaser cleasacoe 40 exanine the wat, Peles to Miqure JOM
oot | ad sheet 2, and Figure ML for the stater caee, aad Flpure 002
for e 20ta2,
BERLAL powitions wmw ot te ), A, ), d 1D o'zhock poritions,

EERL " e 3 aad o' clock peaitione tharn will be teo places of war pat alatae
BaLS, mating 4 total of four plas cow ot eath of the ( and 1) o'clock
peeilicne,

IEECTIT ERL IR 31 TG0, U PIRANL MMTTECTION BUINDNE, D4R

®  WHLT(EMERIR/ T C6E-720002-A001 / 12~13
" m' Q‘H.QW - LU ‘.'l..P

BIRAME ahmnt | il alonnt T il Fapuns 1REL Por ihe shntas soen. st Fiaguew
LR R v

PO Al T L R L R L

e L I e e e T L T L Sy S S
Shatew MalE, b & bnal ool Bone plve s o6 smeh oF s & s 12

Figure 1010 1theat 1) wan Surip Application

b b bl

- !“\I\Qu LA LAY L LA u FANNE A% TEONEE & M Y RN A
= PN BAM PN ERh AN AW AR SN AR A

e AMSEN A O AN IR AN T RS AL S AN =
LS MR INCI % (O T RIMIIIA T o™ & WO & SPUBRPNIN 4 SAN TIO40H, MR § 50 o

A MR A

1P 001 Mathy) Byt Ketone snd CO4008 Acorims 4 aa el |
L L )
stage of the sintor same where yous will appdy was

[ Ty [ T 130 0 I

T2OG-02- 220133 B A gty the CLOO0T Was SIcips s e stasor case hond of stages |
B I L el L R i
Mn-«l-.ulu«-t-hmh- Adsen, apply e sk sleigs ot the & I
s il Apply B was g w2 4 08 ORI
Ionﬂllu\-u-'ip-umuwll“lt L S v‘!-‘:’
» . D i ittt

[ L taid Ton Whn wv-hﬂim‘--l-mmﬂm-l-i‘-n—lr—l :

D A PR3 Sew Wil TN imarh b ol stmgee TEL abnger § 8 el stage £ 3 cma ruls Rl dhuring .

ek ol TEPC Blabe cune b lund clommsncs e o pravostonms of blade "w.b;-‘
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BRDSEN TRURAE S N2 8 Free rotate ZHIIM

Ensure HPC rotor rotates freely after installation:
® TUETISHE. ES HPT Module F°CRF 77 (HPC Module £I5>CRF ¥10#, HPT Module 5555 CRF

2=, W Module ZEEZLET5 HPT rotor B2 HPC rotor L PTCN(Pressure Tube Coupling Nut)é52;,
EEHRMBITENEIETRE B ORT, MLIFE) HPT Stage 2 disk 7% blades I LIRESR

M 5341(0.0001") B FRFS HPT after seal FHEEUAISTH, FHERIBRE N2 EIFSHE.
TEFZ 5=": Rotate the N2 §F (HPC rotor + HPT rotor)

EM 2978 T {E{=i8: 72-00-03, Installation 001, Subtask 72-00-03-420-101, itemn (10) & Subtask
72-00-03-420-420-114, item E.

P
e OO fatm TN OHIN
. = . W
e f alt Sy ot o tha peaise 104 £ Searprs 0 A Flewgs hasest alver the Presses S Detallatin
e ) ol o ’ " " 2 '
ful Toe The JIH oo firnew %0 memY T TRt 3 T A e ) ;: o I“‘l’:"::‘ I""": RS v —
wie e 5 L
1 Sk ot Lo Do e pesE D o oodias
b . o) il 3 .
po arily et O lacstin of e 190, feszet 19 ) 38 the dimemaice chorged By mine .?u G Sk Rl fre :h
Gasies radiog talet witd tie mmter mglisg M o powmtne Sl muling
Q e, ceplace the presnoe bibeloocpliog met. Dhe loeation of De muma
I el D Lzge @ D gy e gy e P2 mat et Change By meoe Dt 3 ey Jise Ll o Ow oY Cage
10 how De ZUEN raut Dtew I hesoe 2w LUK roeges flemyes

O MWEYT fEMLRSR/HIT: C6E-720003-B001 / 13~17

13 [Sublask Ubtask 7200.03-420-101
720001420101 F | 0)Measure the aft flange ramout on the pressure tube
(31Use she 214239 qunout (icture Lo messtire the et o the HPT seage
2 disk alt Nunge theough the preswure iube.

( SMWessTIR
FRIPARED Y DIIiIiiiiin

31 AccreTEo my) m IDEXNO  COK73000). 0001

l DATE Ow v 218 DATL OniL o PATL Owe 22, 2004 FAGE NOL TOFN

| MONPRESSLRE TURBINE MOOULE RMOT. INSTALLATION om0 3X 11630 486000833

(TEW] REF OATA T [PERFORM | INSPECTT
No ' DESCRIPTION BY ON
17 [Subtask tavk 72.00-0%.420-114 Te
720000420114 3E Meanure the AN Flauge Rewout nfter the Freswure Tube lnstallation
1l ve the 2C 14239 runot fabure to the k ol e
L FIR poisnt on the HI'T rotoc ot Nange,
coilt: Max. FIRQ. 0008 at B o'clock POS. Tool Taal! B m

INote: The previous mensired vakue ©.000) " (froo wep 1141) HH
KContpare with the IR curnent imanswoment " &, 01',. ,r
f )11 the dimension changed by more than G001 Logh (003 mim) from (he

rendling tukoen with dhe mmber coupling nut or peosues tube coupling ndAY OD ZOIU
replace the p bevonpleng mit The of the maxmmum I
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RSM
Sec.4.3.4

RSM
Manual ref. # EMO-QM-001

4343 A

a. Qualification
Requirements of Freshman
a. Completion of technical
education;

b. Sufficient knowledge of
the English language;

c. Completion of a
fundamental training course
including aircraft
introduction training;

d. Successful introduction
into the specific demands of
an aircraft maintenance
including introduction in the
tasks to be performed;

e. Completion of the
required parts of CAL-EMO

RSM/QCM, procedures and

RSM
Manual ref. # EMO-QM-001

4345A

a. Qualification
Requirements for Grant of
Category M4 Authorization

- Applicant shall be at least 21
years old.

- Applicant shall have
completed company’s
regulations and procedures
training.

- Applicant shall have
completed training in respect
of with specific engine work
skills and processes. A PTR
relating to the authorization
have being sought.

- Applicant shall have at least
18 months maintenance

experience relating to the

RSM
Manual ref. # EMO-QM-001

4.3.458B

a. Qualification
Requirements for Grant of
Category S4 Authorization

- Applicant shall be at least
21 years old.

- Applicant shall be the
holder of a valid CAA
repairman license with
appropriate rating or a valid
CAA Category B1.1 license.
- Applicant shall have
completed company’s
regulations and procedures
training.

- Applicant shall have
completed training in
respect of specific engine

maintenance work skills and

RSM
Manual ref. # EMO-QM-001

434.7A

a. Qualification
Requirements for Grant of
Category | Inspector
Authorization

- Applicant shall be at least
21 years old.

- Applicant shall be the
holder of any one of
certifying staff category
authorization.

- Applicant shall have
completed company’s
regulations and procedures
training.

- Applicant must complete
inspector training in basic
aeronautical technologies,

inspection procedures and
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technical documents;

f. Applicant must be able to
read, write and interpret
technical English of specific

aviation documentation.

engine maintenance.

Note: Experience from other
aviation organization can be
considered as an equivalent
or can reduce practical
experience time requirement
provided that the employee
can prove that he has gained
enough knowledge, training
and work experience from
previous employment.

- Applicant shall have passed
an oral examination held by a
qualified and authorized
personnel.

- Applicant must be able to
read, write and interpret
technical English of specific

aviation documentation.

processes. A PTR relating to
the authorization have
being sought.

- Applicant shall have
completed Shop Certifying
Staff training course.

- Applicant shall have at
least three (3) years
maintenance experience
relating to the engine
maintenance. And he/she
shall have at least 6 months
maintenance experience
within the preceding 2
years.

Note: Experience from
other aviation organization
can be considered as an
equivalent or can reduce
practical experience time
requirement provided that
the employee can prove
that he has gained enough
knowledge, training and
work experience from
previous employment.

- Applicant shall have
passed an oral examination
held by a qualified and
authorized personnel.

- Applicant must be able to
read, write and interpret

technical English of specific

airworthiness regulations.
- For aircraft inspector,
applicant must complete
practical training in
structural repair shop since
November 1, 2008.

- Applicant shall have at
least three (3) years
maintenance experience
relating to the aircraft or
aircraft component
maintenance.

- Applicant must be able to
read, write and interpret
technical English of specific

aviation documentation.
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aviation documentation.

BT A
RSM
Sec.4.34

RSM

Manual ref. # EMO-QM-001
4343

Freshman

Freshman who has been
trained with basic
maintenance practice may
perform aircraft or aircraft
components maintenance
under supervision of
authorized certifying staff.
The tasks to be performed
and signed-off by freshman
are restricted to certain
maintenance work which he
has been trained

and shall be certified by

authorized certifying staff.

RSM
Manual ref. # EMO-QM-001

4345A

b. Privileges of Category M4
Authorization

The holder of Category M4
authorization may sign-off
engine maintenance tasks
and associated processes in
any maintenance area, which
he/she has personally
performed. Their
authorization is also valid for
the repair, replacement of
engine and engine
components being controlled

by work cards/worksheets.

RSM
Manual ref. # EMO-QM-001

43458

b. Privileges of Category S4
Authorization

The holder of Category 54
authorization may issue the
following certification
documents for specific
engine type and
incorporates Category M4
privileges:

- Sign-off in any
maintenance area following
aircraft component
maintenance.

- Authorized Release
Certificate
(ARC)/serviceable tag
following engine/engine
components maintenance.
NOTE: RTS of complete
engine/APU shall be
performed by holder of S4
category of specific

engine type with CAA
repairman license or a valid

CAA Category B1.1 license.

RSM
Manual ref. # EMO-QM-001

43.47A.b1

The holder of Category |
Inspector authorization
may carry out and sign-off
the following inspection
tasks for which he/ she has
been authorized:

- Inspection tasks which
need DVI/Zonal inspection.
- Inspection tasks which
need duplicate inspection.
- Spot-check of the
technical documentation
used in aircraft
maintenance.

- RIl (second certification)
tasks if the applicant meets
the respective customer’s
(operator’s) requirements.
- Any inspection forming
part of the SSI or CPCP

programs.

155




4% 7T GE 2 P25 7w £ F| e L 23k
Conclusion

* Root cause
« Event Engine Hardware Comparison to Other Events
» Considered, but Refuted Root Causes

» Corrective Action

@ CAL 811630 Event Investigation January 21,2021 10

Root Cause

* Based on event details, QAR flight data, hardware condition and historical event information, the
CAL 811630 event was determined to have initiated due to hard rubs between the 4R Rotating and
Stationary Air/Oil Seals.

* The root cause of this condition was determined to be 4R Stationary Air/Oil Seal mis-assembly.

An incorrectly seated 4R Stationary Air/Qil Seal can cause ovalization of the seal inner diameters.
This can generate heavy rubs against the 4R Rotating Air/Oil Seal, resulting in failure of the 4R
Rotating Air/Oil Seal and secondary damage as detailed in the previous slides.

Apart from 811630, GE is aware of 5 other
significant events attributed to this root

cause dating back to 1996 (CF6-80C &
80E). 4R Stationary

Air/Qil Seal

4R Rotating
Air/Oil Seal

Ovalization

@ CAL 811630 Event Investigation January 21,2021 11
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Hardware Comparison to Previous Events

* Apart from CAL 811630, GE is aware of 5 other significant events for this root cause dating back to 1996
(CF6-80C & 80F).

« Of those 5 events, two have resulted in sump / engine fires.

* On the following slides is a comparison of hardware condition between 811630 and the previous events:

4R Rotating Air/Qil Seal

811630

CAL 811630 Event Investigation January 21,2021 12

Hardware comparison to previous events

4R Stationary Air/QOil Seal

811630

4R Stationary Vent Seal

811630 . -y
O O -
CAL 811630 Event Investigation January 21,2021 13
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Hardware comparison to previous events

e e~ - 2
CAL 811630 Event Investigation January 21,2021 14

Hardware comparison to previous events

3R Bearing

811630

5R Bearing

_

811630

CAL 811630 Event Investigation January 21,2021 15
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Hardware comparison to previous events

@ CAL 811630 Event Investigation January 21,2021 16

Hardware comparison to previous events

4R Bearing

@ CAL 811630 Event Investigation January 21,2021 17
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Hardware comparison to previous events

AGB TBC Plate

Compressor

@ CAL 811630 Event Investigation January 21,2021 18

811630 Teardown Photos

@ CAL 811630 Event Investigation January 21,2021 19
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Considered, but Refuted Root Causes

Two other known CF6 failure modes that have previously resulted in damage somewhat
similar, but significantly less extensive, to that observed on ESN 811630 are:

1) 4R Rotating Vent Seal failure — Lack of damper ring

+ The lack of a damper ring can result in fracture of the 4R Rotating Vent Seal, and
localized damage to surrounding hardware (but not to the extend observed on ESN

811630). This cause is refuted as pieces of the damper ring were identified amongst the Damper Ring
811630 debris material.

2) Sump Fire — Bearing failure

* 5R Bearing failure has previously resulted in a sump fire event. The inner ring fractured
axially and penetrated the sump cavity wall, resulting in exposure of sump oil/vapor to
hot air. This cause is also refuted as all 811630 bearing inner rings are intact. There are
no known cases of 4B Bearing failure resulting in sump fire.

e

5R Bearing

@ CAL 811630 Event Investigation January 21, 2021 20

Rotor / Stator Clashing From Bearing Failure

HPT Stg.1 Blade

Bolt head wear due to 4B
Bearing failure -> aft rotor
shift.,

No contact evidence -> 4R

Rot Vent Seal failed prior to 4B

Bearing failure/rotor shift
===

,_ . £ 5 - r § = 3 o)
/"—._ 7% 3 2 _ i . = L3'“-“““ I

Bolt end wear due to 4B ,
= Bearing failure -> aft rotor shift

Stg.1 Nozzle
inner
platform/vent

0 HPC Blade

CAL 811630 Event Investigation
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Corrective Actions

« The 4R Stationary Air/QOil Seal installation process is sensitive to workmanship.

* The possibility of installing misaligned seal can be minimized by following good
shop practices:
1)  Cross-pattern bolt torqueing
2)  Shim check to ensure mating flanges are correctly seated
3) Verify seal min diameters after installation
4)  Ensure no resistance on seal during installation of HPC rotor in CRF
5) Ensure HPC rotor rotates freely after installation

As an additional preventative measure, GE developed fixture 2C18118G01 to detect
a mis-installed seal and added this fixture to the ESM assembly procedure:

- CF6-80C Subtask 72-34-00-220-187

- CF6-80E Subtask 72-34-00-440-148

This fixture simulates the 4R Rotating Air/Oil Seal to detect interference.

Since this fixture was introduced in 2017, there have been no confirmed events on
any engines that employed the fixture during engine build.

CAL 811630 Event Investigation January 21,2021 22

China Airlines Assembly Procedure

| 30 [Subtask Sublask 72-34-00-440-123
72:34.00-440-123 | AG, Install the 4R bearing stationary siroil seal (4R arroi) seal) (01-130,
1) 4R Stationary 72-34-00). Refer to Figure 1024 AN
Air/Oil Seal Note: Reter to ESM for detail process AT,
Installation (7)Remove guide pins and install remaning bolts (01-160. ARy
(a)Torque bolts (01-160. 72-34-00) 10 340-360 Ib in. (38.4-40.7 N.m).
\awal %o Ihin Toul_ 6038V (P s:::;fgﬂ?‘:'m
2) 4R Stationary fvbu\k (31D cf ‘k of the seal seating] 3 . par et 00737‘753,
Air/0il Seal 2.34.00-430-123  |Rel Figure 1025 N
. Note: Refer to sub items (a) (o) q
Sesne shack bisbey A, Eug | ATR A
Subtask Subtask 72-34-00-400-057 A
723400400057 1AL TIONDO NOTESE SAFETVO ARLE ON BOLTS (01,160, "2 580, SARE I\ € ABLE R
CAN BREAN OR BECFRIORNTE AT THISTOCATION, AN
(dSafery With wirg the bolts (01-160. 72-34-00) in groups of two. Refer )
1o TASK. 70- 11-00-400-001 (70- 11-00. Fastener Retention Procedures) o
Subtask Subtask 7234:00-140-124 A %
72:34.00-340-124  |(9)Mark the IR air oil seal (01-150, 72-34-00) at the 12:00 v'clock N .
basitigh with a marking pen C05.003 . £ = Based on a review of CRF assembly
T e Subtack 723400390125 ra paperwork, it appears that China
YT 72.34:00-440-425 | NEL Install the heat shield (01-180. 72-34-00). Refer to Figure 1024 Airlines does not utilize the
J 4R ry (1)Install the heat shield (01-180, 72-34-00) over the vutside diameter 1 N
oo and studs of the 4R air/oil seal (01-150. 72-34-00) 2C18118G01 fixture, but applies a
ield Installation 2 4 2-34-4 e 3 0 1 ici 1
(-)l:;::.lll::;:\;:tl:lj&: 170. 72-34-00) onto the studs of 4R air oif seal o 9 prewous ESM revision as dlrected
o) & Am A 3w
() Torque the s 01-170. 72-34.00) t 35:37 b . (1742 Now. | App g by GE Aviation Product Support
Acvml: 3§t Took_ER JFH ' Engineering (Salesforce 00737753).
@ CAL 811630 Event Investigation January 21,2021 23
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Recommendations

@ CAL 811630 Event Investigation January 21, 2021 24

Recommendations

* Investigation conclusions determined that the event initiated from hard rubs between the 4R Rotating and
Stationary Air/Oil Seals as a result of a mis-assembled 4R Stationary Air/Oil Seal.

* GE recommends adherence to the latest Engine Manual revision, which requires the use of the
2C18118G01 fixture to improve the detectability of an ovalized 4R Stationary Air/Qil Seal.

« To further ensure that all Maintenance, Repair, and Overhaul (MRO) facilities are incorporating the new
2C18118G01 tool GE Aviation has taken the following actions:
* Revised the Engine Shop Manual (ESM) for both the CF6-80C2 & -80E1 sections 72-34-00 to:
o Clearly identify that you “must” use tool 2C18118G01.
“Tool 2C18111 must be used”
Addition of CAUTION NOTES stating the consequences if the tool is not used.
Engine Manual revisions dated April 15, 2020 and can be found on the next slide

O 0O

* Field communications to re-enforce the requirement to use tool 2C18118G01 will include:

o Fleet Highlites article(s).
o} Timing is end of 2 quarter (end of June 2020)
o Regional conferences and / or Working Together Teams (WTT's) calls.
@ CAL 871630 Event Investigation January 21, 2021 25
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Recommendations — Engine Shop Manual 72-34-00 Revisions —
Dated April 15, 2020

. Subtask 72-34-00-220-187
+  **SB72-0349 (INTRODUCTION OF NEW REDUCED-DIAMETER CDP SEAL AND ASSOCIATED HARDWARE )

AE. Do a check of the No. 4R bearing stationary air/oil seal seating. Use gage fixture 2C18118. Refer to Figure 1026 and as follows:
CAUTION: TO ASSURE PROPER ASSEMBLY OF THE NO. 4R BEARING STATIONARY AIR/OIL SEAL, THE GAGE FIXTURE 2C18118 MUST BE
USED. FAILURE TO USE THIS FIXTURE CAN RESULT IN MISASSEMBLY OF THE NO. 4R BEARING STATIONARY AIR/OIL SEAL AND
ENGINE DAMAGE.

CAUTION: USE THE GAGE FIXTURE 2C18118 CAREFULLY TO PREVENT DAMAGE OF THE SEAL INNER DIAMETER SURFACES. INSTALL
THE GAGE FIXTURE ONLY ON THE NO. 4R STATIONARY AIR/OIL SEAL POST SB 72-0349 CONFIGURATION.

CAUTION: DO NOT APPLY FORCE TO THE AFT GAGE TO PUT IT IN THE NO. 4R BEARING STATIONARY AIR/OIL SEAL. THE AFT GAGE
MUST MOVE FREELY IN THE SEAL WHEN IT IS INSERTED. MAKE SURE THAT ALL TOOL SURFACES ARE CLEAN.

(1 Insert the aft gage in the No. 4R bearing stationary air/oil seal (01-100) to do an inspection of the aft diameter.
CAUTION: DO NOT APPLY FORCE TO THE FORWARD GAGE TO PUT IT IN THE NO. 4R BEARING STATIONARY AIR/OIL SEAL. THE
FORWARD GAGE MUST MOVE FREELY IN THE SEAL WHEN IT IS INSERTED. MAKE SURE THAT ALL TOOL SURFACES ARE CLEAN.

(2 Insert the forward gage in the No. 4R bearing stationary air/oil seal (01-100) to do an inspection of the forward diameter.

(3) If one of the gages does not move freely inside the No. 4R bearing stationary air/oil seal (01-100), do an inspection of the seal
diameters and do the installation of the seal again.

***END SB 72-0349

CAL 811630 Event Investigation January 21, 2021 26
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