RNSEHAERS =
ASC-AOR-05-02-001

ERE 91 &£ 5H 25 H

REEMZENT) CI1611 P

BOEING 747-200 ZU#&

Bl 185G K = a0 5 B-18255
nREMHERBATERIL 23 BE L 5E 31K
1 ZEZErnfZES

THERINEZEERE

AVIATION SAFETY COUNCIL
hEREBN+HFRA



i



RMEFRALTERZAMEE—BERL

LG H AR FRL H L+ 54 AAA
FEHZ A FRE BT FIEE H 5 o

BEEMRANE T ZRMYE=ZEE 3158 :

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.

A RFERMFELAEFERHABRRMAL ST
ZHEME s KRPALERE R ERRZEAZIA ©

ARE—Xm > PHAFIRELET » AT
XHRE E °




i
7

\



BEERS

#ERE

KBl 9158 25 8 » FHEAHENS] CI611 T4k » KA B747-200 ° Bl
2 L ROR 054 B-18255 0 A X W M [ P OE B RS RAE A S A B R 0 A
& b g HBg M 1529 BF (#-FARERF M 0720 B ) B RA T ERBE SR H AT Rk
77 ¥ 23 (LR dp i FE KM BT AR F R 34,900 R (48 T RALH R A 35,000
R) BEAEPEE o R EEBA 225 A0 63 19 LA B R 206 L RE AR
o
RBFHRTHIPERBRAM T E S 84 AR G B K K A 4 4K
(International Civil Aviation Organization » ICAO) %87 Z B RALA 4 % 13 351
%1 (Annex 13 to the Convention on International Civil Aviation) » 7B % RAr 2 4 &
Ba (MMEAGT) AARASEENTERBLAIRAAE B RAF LI LB
FEWM > AFEBAR T RRARE T/ LB L BARAEIRY 15 FER
BARRAME R (MERAE) > FPEAENS] (HMHEER) FEBERERR
4 (National Transportation Safety Board * NTSB) % » X+ £ R E RiE %
BEABBRRMAHNE T ZRMBEZME S LR AR RE (Accredited
Representative * AR) » % B % % &5 £ B B A Av % 44 % ( Federa Aviation
Adiministration * FAA) ~ & & &2 3] (Boeing Commercial Airplane Company °
BCAC) A& &3] (Pratt and Whitney Company ) ©

g<

N

3

B2

S —F X FERAMREIN ) Z R4 B THMEEGR] ATEHE TR
REBATH R~ MALKRSE S MR3E » AR T LA IR~ 23 #4413 (Boeing
Materials Technology * BMT) ~ X i & ® 247 (Equipment Quality Analysis * EQA)
FEREIBAAIAN 0 BARERF6A3AIMAFRIEFTEHMRE (R

\m:\

Vo R MERBRAAKYT BE R RIEZARIMAIATE o



MM BNAERS

24 9% © ASC-AFR-03-06-001) °

AEIMEBRAFE EAREIA BB BIR AT SR S &
AETEOBRIVABRIERL AGARE Q2 F 11 A 48 RITEOR THTEEE
H1EABFLIARBN TS AERLEER) S EZBMEM - AEERM
B~ Fhs FRBEREMZAZREOFE T ALE Ttk > A€#A 9355/
21 B4 THRALHERL L | 7 A S HHMEN - ARMFRIREALEREA U F 2
AL1BAGH B REREGRERAE > 244 04F 2 A 25 B .EXMh o

/I‘_‘BB

ARAERER XN GLRBBEFERANGE 13RMLZAMAE » EAUAT TR
Z

%F%%Jﬁh BYBERERRIZE > TARYBERAIER B
AGHEIVREZBGRIFZ > FTRAERE TEFRTRERAMBERE > Mk [
EHER)RZ BHES A=K ATRERMAMIAESERN  RARAKMIAL
BR o REAEHEA o

&
i

FoE [ REAEEF] A0 REA MMM B EERI 4“%@?%7\9}
MR B CERRT T IR 2H NN ERE LMK IR KA 3
A F (Audtralia Transportation Safety Bureau * ATSB) R e & KiE# 24

(Transportation Safety Board Canada > TSB) ¥ LB K4 F] » 746 %+
HIPERD > AGREIREIRERAERML LB -

RAERELS R F—MAFICAERERZ S EASERMHREANEIE
R FoMARAEREZI MG AFERERBEFEAHREINANE » IR
HRSMAARNZFTEH 7 FEAHARARF6A30HKRE > AKE
RAGEFEEHRETF o

AGREI T EHRBEATIRAER AR RERR o



BEERS

ALBER

AN EPREAS A LEZTTEHNUABREEOIN BB UTZHZ
FAEER  THTRERAAMNIAESER | - THEARAMNIAEER & [T LA

H A, o
RERNAMIALTEAR

WHEALBAGECBEFTRE T TUETERARERBEAANZIEELR
Fo b ak: FRAEE S FRAKRARZERAREURZ RAHEF o

HERA M AR

WHAEBERAT ARMLEIBRR L R BEETHAREFREL AR
A B~ TG A B AR B P 2 ge bk kS R SR AR FR e HEY
AT IR E RLA 5 FE o

R )

A SRS EARERML LS S BRFHERNEFREZAERE - L P
DRAEBRERIZA MY BRABRERREE ZARREEXT  UMEE TR F -
ZAET S HRERAEXERMZELEZA o

RELTHRERAAMIAEHER

1. RIFEA BT 224 5 (Cockpit Voice Recorder ° CVR) $2 At B At &4k & (Flight
Data Recorder * FDR) #4% ~ HFE A4 ~ ZM@ A A MMM E - AR
W g AR LA R 0 CI61L MR RAn o BB » RTRER T R BRINR 4
R A E P AR 0 (1.8,1.11,1.12,2.1,2.2,26)

2. F¥MMARE 69F 2 A 7 B EFBEAEREEEENR ZEAE B AT 0 R
ZAMRBERE » KA TRY AR B G RAVIET » BAFRF5H 23 % 26
B30 B % A K 2B 3R o (1.6, 2.3)



MM BNAERS

3. FHMMARE 69 FRRAHFEFZ K XIS R MM 46 BT HREF
A4 HRBEIEBRARATRESHBBEZBE » RIS RET RGN EH
1532 F M2 A 4 o (1.6, 1.16, 2.3)

4, P H R BRI H 2100 56 F B UL A S48l £ S-49L At B A5 2 K
XRREFEAMREGRBEARFBG LT 8 A*%Blﬁ(i%ﬁ?%&
B A ARARZ % RABG R &0 BRI 09 98 & R d RIALR B B RE 69 F#
BB F A R FRR © (1.16,2.2)

5, MBERGBEMMERBT  IRFEERSRBEI LS CLEAERAIRE T
HEAmIERA (40°F) MERER—EGI LB - pH PR d > £EFR
EEBEHT > & LR EARE GG by » R L AR XK 58 E TR AT
AR o SR ARG AR AMA TR AARTEG LELORE > 12d ik
B LR RGBRBEERY > AB A @ ERD S B IR G A,
o RGAGEAMEAREA > MY LBE—EF 710 RERAE KT B
R Z G EE - (22,25)

6. ATRAEBERAEIHREFEBEFERZAINM > FHAZESRE > BRE

# B-18255 A K. B 69 F ML e R RMA TXRSEE - (16,23 24)

HARA WA ER

1. FHARE 82 11 A % — K ¥ B-18255 T 76/8 £k A B & 424131 % (Corrosion
Prevention and Control Program * CPCP) & & » d1 2% & T M 3R i 2 78 17 B4 4]
HERFEAFRER  AZBMES TR E RBBTAR RIEH G ERE
BMEE 86 11 A - MEMAR LKA 13MBAK » 7 TRKE - FMAMKE
BALE B MRATHRESBEBEEM A& RTAGIRIF/E R B SR E R
Foo BRUESLBIAZBRE o R HAZRIE A RRTAREIK 0 SEUR S M
PR MARBFETAG AR EIRENH > mERILARETRALALER
B EZ AL - (1.6,24)

2. RIS sk > B-18255 B KB 86 F 11 AAe » A 2978 H T A4l &



BEERS

AR AREMGERLFZERE T HEME S REAG AEFFEEREE > P
GMBP AR R AR R A R Z U T 1E4F © (1.6,2.4)

BB HEREHFEZEM 0 REHEIR B-18255 X & TA R4t EHh S
AR MR FRGE AL Z SR - (1.6 118, 24)

S 63 E (Repair Assessment Program » RAP) ATHLE sk KA R X
AT P > RIR P L@ %ﬁq’ﬁmigﬁé#ﬁ;ﬁ FRRAERMT  BARAFZESE 4
H TR BAME B AABR G E R F 4 # (1.6, 117,1.18,2.4)
%ﬁ%%%&lQ@?ﬂﬂﬁw%%ﬂ%ﬁffﬁﬁBlw% ﬁz%%mﬁ
BRI ANR - #2100 35 M F KRR LX A RB T HAMA RS
KT AR X ARG © (1.6,2.2)

FHAT  FRAREI RGN > TG BE T ARAE RGBS RETAR K
F1% - (1.6,24)

KB 87 5 B-18255 F el P AR &85 KA F — REMR E AP 7F FAE R B R
Brgsfl o RARAIEZ T > MEREBEBEAREANFELL T > UIERREAR L
B HiFtaird - (1.6,24)

EALEHER

1
2
3.
4

RALM B RZAEABFABEHER » FERMAFRAEMRAL © (15,21)

S MO RATE BUIRFS Z AT B R o (2.1)

ERH R B XA M E ZARERITE &M - (1.1,15,2.1)

mEH AT ZEARE A ?f]#&%}i’x AR~ BAEABR ~ HAR IR AL S
& AREMARAE - BEY - BRABRE - AZEOUARERYRFHE
P 288 - (110, 1.11, 1.12, 1.13, 1.16, 2.1)

R T~ RGN PRI 0 B T AR K R B A R R
3 (1.13,1.14,1.15,2.1,2.8)

G ERRARS AN REALEZAEZALE - THAA RS B 2 & e F4
B~ R EAE PR K E - T R E X TR B ER A &L B o (1.12,

h‘%

o
N
oW
2%

-y
i@?‘

ik 5%



10.

11.

12. 2

13.
14. 7%

15.

MM BNAERS

1.16, 2.7)
R G RBEBEH T oo Fill5 5 F HERE T LGS AR T 5B ik
Bl o > M RAC G B3 L BF B 5 B 1527:59 BF © (1.11, 2.6)

P EE AL REEE 0 BB GRS O AT R AT
A8 B8 o (1.1, 2.6)
R JEARTEF Rk B nsk R 130 BRI BB M » BB TEF L4 3B ¥ Rt
THEGEEERFAFE B IAL » GRR BB EERAWREA - (1.11,

MERERRABAEYEFREEZANIRY » THRERAFIFELHIRE=
Mode-C & & &4+ E# - (1.11, 2.9)
18 R AT A AR DT 3 CI61L & F MR 1% B A% & 1R BURER B4 o
B M BOAT &3 1 (111, 2.9)
o MAMBREKBATIE 4 1R - BMEF LI TREFAL AT o RBRBTRAT
I BE R AR R AR B BB
o 4 BBEMKTAE 1528:33 B 0 =/ #9 29,000 R B % & wT A 4 Ak
o MEBEMR (MIRAHEY) 92405 F U 35,000 REFRAEE S > 35
P s BAF 49 100 N BREEA G H I o
EEFHRAL RGBT EFERTETN > THEESTE Lo
o 38 AT EE R T £ R HAAE 0 (1.12,2.9)
FMRIGEHERELRBRARE AARGRI|BLEBREFIARETL(16,24)
B MR &) L E AT R R B 69 %R A M IR 5 L R R R o g B R
FRMAREG A AAE A FH R ER - (22 T T HMRE T HARA
MR R ER DY > BARAAREFH MG ERME S EEZRGKE - (117,
2.3)
A T E LR AR B S o M B A TR AR A S e Al R
T o FBAH R AR L IR E o B MM R BB B AR EZE B

y.\



BEERS

B TEZBAFRE c BN BE R EA R FFHRMBRR S & 0 ARIE
PIEREMREZREE - (16,24

16. B & R 77 AL R sk 2 3838 MR 3| R BRIE 0 KRR FHAEH =% R B EATH
%] » (1.13,2.8)

[e]

~

E

Rtk B2
B FEHRENET

1.%%%%%%%ﬁ%%ﬁ”ﬁ%ﬂ%%ﬁﬁzﬁ%%ﬁ%%%ﬁ’ﬁ@ﬁia
HA| ~ 25 AR RAENE £ 7 AMATHEG 4 - (ASC-ASR-05-02-001)

2@ﬁﬁ%ﬁ%ﬁﬁ%%’%%%ﬁﬁ@ﬁﬁ%%éﬁﬁ%ﬁo
(ASC-ASR-05-02-002)

3 BFAFET LA AN ZIARALT » B BSEEFEFE (Repar
Assessment Program * RAP) % ° (ASC-ASR-05-02-003)

4. WMAARFERELSF  ERFEEAMIBHAT > W BT A IEH
(Corrosion Prevention and Control Program * CPCP) 3 » 1 B A% & X 434 31
T A& > (ASC-ASR-05-02-004)

5. REBHEANBHAME BIMRA D E TR D BFZEF M > (TR T G188
Z ¥ A%48 4% - (ASC-ASR-05-02-005)

6. THIHEYLEHERREISEMNG  FESFREERERREI G EE
*o RAE®EMEEF B o (ASC-ASR-05-02-006)

£
£

XA RAMZER

1. HERMEREAABIATALAEAERMERA MR AMAB T » BA K
o A6 AR B AR H RAML 2 E o (ASC-ASR-05-02-007)

2. WMABESRERERT » HRME B AANRARALRE S LA ZERITA
M R IFH B E R X B #4T o (ASC-ASR-05-02-008)



MM BNAERS

A BB R R A AN 0w ARSI 3 2 (Repair Assessment Program,

RAP) » R A B EZARFARTEHRZIIE » EMFs A EE I RH

BAREZ LR EMAFIEEHRPIERZIEE - BRAATA AR ETE M

M2 5T B A Mk o (ASC-ASR-05-02-009)

B E B AAR LB E I ERA AGARE B G B A8 2 FNT R B

Hef5 ek o (ASC-ASR-05-02-010)

HEBMmERERAARTFIA LT R AT AAHMIERAE
(ASC-ASR-05-02-011)

AR RSB L ERAREREMZTARMEA LS » UAHERA

F U AL AL o (ASC-ASR-05-02-012)

A BRI RA T 5k B L H 0ék 5 8 o (ASC-ASR-05-02-013)
B iE & B R LA M ESCRAR B R AR T Kk o (ASC-ASR-05-

02-0014)

A Rtk 3

1

2.

FTHFEERAR AR T BIEAAZILSER 1A §E T HEBBERE BE
FAAA MR B AR IR B £ T8 2 P RE - (ASC-ASR-05-02-015)
B R Aok BA KR ZIEHIER B R AT Z R o (ASC-ASR-05-02-016)

HEABEBAREEE

1.

FERARMCHEEE L ERANEEMBBZTARMELER > AKERM
F U A E MK o (ASC-ASR-05-02-017)

SHAE A BAR R P RAT B Kbk B ] sTsk 4 3 o (ASC-ASR-05-02-018)
HA BB BEGEAAETR > @& HBEEF4E3E (Repair Assessment Program,
RAP) » #ERA B & ZARF AR T EHRZ PG > B4 AFEE I HE
BREZXTHERZ RN ZNANP T ERIVEBIREF o BEMTA R KT T
M Z AT B A M Ee sk o (ASC-ASR-05-02-019)



BEERS

BERZE ~ B3R AT

1. ACRGABGRETESEMES  EFHEERXLAET » BT =B HE
FE AR URERMFHAE AR IEFL o (ASC-ASR-05-02-020)

2. RGRWFAZFR  ABERLREAIIRINEEZT s UA X B FRAS
> (ASC-ASR-05-02-021)



RMBBAERS

P2

K




B &

BB BB S oottt i
H B ettt ettt ettt et et et et ettt et e et et et et eeete et en et et et et en e et enene Xi
) B ettt ettt ettt ettt et et et e et et ettt eaete et et et et et et en e e eeenennnene XXi
Bl B ettt ettt ettt et et et et et et et et ettt et et neans xxiil
B ettt ettt ettt et et et et e et et eee et ee e et et e e et eneenaeanes XXV
e S B B BB R ettt ettt ettt ettt ettt ee e XXX
R S o AT 1
T T X TS 1
12 A B E ettt 2
T == b /TS 2
R R e /TP 2
LT = I i TN 2
151 EEBE B (CM-1) et 2

152 FEF B (CM-2) oo eneseas 3

153 MAUEME (CM-3) oot 3

154 BHAEHLE oottt 3

168 ALE B Al ettt 3
16.1 AR E A e 3

R 5

1.6.1.2 BT747-200 B & 44 oo, 5

1613 MBI ZEBGETFRIE e, 7

1.6.2 FBMBEMHIE I e, 8

1.6.21  HEFEEASIL e 8

AR A X o 10

1.6.3 FHALBTA7-200 A 3E 21 & oo e, 10



MM BNAERS

1.6.3.1 B747-200 4 7E BAR EIFAL oo 11
1.6.3.2  EABEE oo 12
16321 HBHEETEZ e 13
16322 JRERTAFRIERFTE o, 15
1.6.4 B-18255 HEME AR ... 16
1.6.41 GEALAE AR HATIAIR oo, 16
1.6.4.2 B-18255 ¥ K455 4 ~ € KRG MAUK &dk ...
1.6.4.3 B-18255 &M EFTEREK coocvieeeeeeeeeeee e 19
1.6.44 B-18255 /%‘ﬁﬂzié W RAEH T EAR B LS e, 19
16441 IR oo 23
1.6.45  FALEESIER oo, 26
1.6.5  RAEIRBEZ SUAF oo 26
1.65.1 HASREEARB AT IET oot 26
1.6.6 B-18255 B M5 I 3TF oo 28
187 THARAEZ oot 31
1.6.8 AEJRARE — R ATIE oot 32
A A = O T 34
1.8 B N BATTEIE oottt 34
1.81 MEILRBFIEBLI oo 35
1.8.2  CIBLL FTIEATIF .o s s en s 35
1.8.3 BFRIEL W oottt 36
184 XR&E zi&?éﬁ“% ......................................................................... 36
1.85 Mode-C & /EH RATEHFH S B B o 39
1.86 % E m‘“é“ﬁ ......................................................................... 40
I T - OO 42

(IO 22 i RSO R 42



111

112

1.13

1.14
1.15
1.16

B &

T 42
1111 BAEZE T ELEED oottt 43
I o i - 3 44
1.11.3 FHAATIEZ IR G B AT oo 46
2 OO 46
1221 BB ettt 46
1.12.2 FIHEE ALUAAL B 47
1.12.3 HEH 46 BEIERE oo 48

1.12.4 B A8 BB B B EE R oo 52
1.12.5 B A A A et 59

1.12.6 ABLELAE AT oo 59
1.12.6.1 MRAAER BARIE DAL BAR AR oo, 60
1.12.6.2 FAEMGEA F oo, 62

S R 64

1131 BEEFHZFHE S ARIRILIETR e, 64

1.13.2 MRACLL B BB oottt 65

1.13.3 FEFEE ZAG R RE oo 65

o2 3L TSROSO 67

BUFKILIIE JE oottt s sttt en s et ss s s ettt an s aneneas 67
1.16.1 FH L EZBIBRAEBETRAT .oovooeeeeee e 67
1.16.2 A B R ZBIZKILFE T oo, 67
1.16.3 43K 640 BAEZ BRI ooovoeeeeeeeee et 68
1.16.3.1 FRIER oot 69
1.16.3.2 M5 FEAHF ARIR ovvoeeeseeeeees s es s sesssns s snsssnssnens 73

1.16.3.3 BB BT 2 BRI oo 76



MM BNAERS

147 HLERILE TD oot 80
1270 FHUIEZE B oot 80
N < 8 TN 80

1.17.1.2 FHUEE TR R oo 81

1.17.1.3 FRABRIEZEBR oo 81

117131 FFEAFTEI e 82

11704 FEEZTEBT oo 82

117141 HEIAZEF T oo 82

117142 FEEFEL e, 83

11715 EFFSERBR oo 83

1.17.2

1.17.3

117151 BEFRF e 85
1.17.1.6 RE 69 FEMIES BB ERF (e, 85
DG O OO 86
11721 FBIAARIT (oot 86
1.17.2.2 SR EFEFEIE TR ZZE e 87
1.17.2.3 KB 69 F I F HATRE oo 87
1.17.231 KB 69 F il & H MR A S %R A
FHZET e, 88
B R N A s RO 89
1.17.31 BRATEIE LB oo 89
1.17.3.2 BACET LR oo 90
1.17.3.3 BAEE E R oo 90

AT - - T 90
1.17.35 BAUFFZ T TS oo e o1
1.17.3.6 KB 68 FEARMEEMMALZIEE oo, 03

11737 BAAEBE BB Z B E oo 95



B &

1.17.3.8 RAEI BB E B3 E s 95
11739 EFEMM B FERAETEREZEIT e, 96

I s T 96
(ISR u 96
T 2 OO 96
11812 F—TEBAEERET oo, 08
11813 FZTEBAEERET oo, 08
11814 BZTEBAEEMETY oo 99
11815 F Wi M’E% T2 101
1.18.1.6 BB IFIEIEIE e 101
1A8LT FETEBRTR oo 102
1.18.1.8 FRBLE AR oo 102
12819 ZEFA oo 102

1282 BREE oottt 104
1.18.3 HARIS LI EIE (RAP) oo, 104
1A8.3. 1 T sttt 104
1.18.3.2 FIAME AN BIZEA (..o 105
11833 B FE T BHITIEF oo 106
1.18.3.4 HMHEIEIFAEFIEE TR oo 106
1.18.35 FAA ¥ EZ k& 747 AR FAEIE 5] oo 107
1.18.3.6 FHEFREFIEZH T oo 108
1.18.3.7 FMZEBISIEITFETE o 110
1.18.3.7.1 B-18255 X &5 METE o, 110

119 FBRBET I oottt 111
1191 ZHAEERE T oottt 111
1192 ZHEERBE TIHE oo 112



2.2

2.3

MM BNAERS

1193 ZHEIBE T oo 114
G /TR 119
FEEE oottt n et 119
2.1.1 2 ST 120
212 IR IIILEE oo 120
213 RESEZRILF oo en s 121
204 TEE oot 121
215 THATIEEE oot 122
N I = - . ST 122
217 BHEABIER oot 122
208 SLTRAT S0 oo 123
219 HABRKBATEA IR BEEZ I e 123
s S & | LT 125
221 RMEHKBAFTEETHETIE oo 125
222 FAEHARTE R oo 127
223 JEABFEFTEEEBE B oo 127
224 BEEDMILAREE oot 128
225 6C TRIMMAT L EI MG BHFETE (RAP) BHEA. 131
226 43 640 BAEZARB LD oo 132

2261 BEEBZARBRIEEEER oo 132

2262 FEBATBLA LB EE e 134
227 WA REBEEZIEEBBEEL e, 139
2.2.8  EEZR oot 140
R 69 F BB I TE oo 141
231 RE 69 FHEMBIEBEEZ I e 141

2311 A B B IR B A AR oo 142



24

2.5

2.3.2
2.3.3
234

241

B &

2312 BRI Z I E T e 143
B RE BZ D B oo ettt 144

A T R AE oo, 145
BT BT Z P B oo e eeer e e s e e e es e e e e een s 145

R TR 146
BERBAR S oot 146
2411 RA—REBEREBRE e 147

24101 FEIRTFEE oo 147
24112 BEEBRBYVRIT .o, 148
24113 BHEBEEI A e 148

24.2
243

244

245
24.6

Ko S 149
K ¥ o i i S 149

2431 FMIEBEEIFETE o 149
2432 RMEZEHIGIEFIETE e, 150
JEER TR RAE R T EARERIEA oo, 153
2441 FAHBRTALG RIERHFAEREZEIEETIE . 153
2442 JREEFAGBRIERGFEARNREIZE e, 155
2443 FEAAEHE TEZHK oo, 156
BRAUBH FAEE A TR EZIEIT e 156
BB TALZ IR oo 157

B R T . 0 T oo e et e et et er et e e r s 159

251
252
253
254
255

E 2 s SRR 160

BERE A0 P T VA ZLBEBRIEE oot 161
B B B 20 B e 163
BEEE A0 E 90t Z B BR T8 I oo 164

BE B sttt 166



2.6

2.7

2.8

29

MM BNAERS

JEARTE T ZCEEAR B 0T oo 166
261 MAAA LB LEMBFTREEIFIEFRE 166
2.6.2 MIBRABRAE M B IEZEE T e 167
2.6.3 MIEFFRZIEE oo 168
2.6.4 FAE 130 AT DM oo 171
y X 174
R BAE R AT ILE e, 174
271 MRBIZBZIFE I oo 174
G R T 176
2.7.3 FEIRAFHI oot 177

2731  EABJRFEI oo, 179

2732  THAEJBRFEII oo, 180
27D FEZR oo 181
FFBETRE ot 181
281 JRIEILK R et 181
2.8.2 BHEIRIT oottt 182
283 MBIEZ B ZARIR oo 182
FRIE I DT oottt 183
291 FEFMBBEEREIEIOILE (e 183
292 B EFECIHEEHTIRARE oo 183
2.9.3 CIBLL Z B IHIF ..ot 186

p e R R 187

2932 CI6L1L BEIIF DT oo 187

2933 BHEIIFRZ R oo 189

2934 ER e 190

X WR=E - B ke S 194



B &

BB T BER et 195
31 FEFEHTEHRERAMZABEIEI e 195
32 HIERAMZFAEIIL oot 196
33 HEMETEEIL oottt 197

ERush s < 5 201
I €< < OO 201

411 AT BRI e 201
o &= 202

42 CRREIEITFZ A EIE I e 208
Mi— ZBEBERERNCLEZECHAERNEEZZIGTEEL (v, 219
M= FERENNHAEREZZITEZT L e, 226

M= RAFRRAMEAHAEREZZZEWE T e, 241



RMBBAERS

K




W %

BT A Wk M 208575 Cle1L BE A RMF R AL R L L =M P o

M4k 1
M4k 2
M4k 3
i 4
4k 5
4k 6
Mk 7
4k 8
4k 9
M4k 10
Mk 11
Mk 12
MHék 13
Hék 14
Mék 15
M4k 16
4k 17
Hé% 18
MHék 19

AL B R AT

W T47-200 4% & 56

F A LA ERE (747) - AS062 L #

M & % 3% BFSTPE CI-TPE-80-22TE € 4%

& B-H200-17660-AS| 13 &

¥ 47 B-1866 (B-18255) #i 7% & & JF % K B 69 4 &4k
4% B-1866 (B-18255) KBl 69 4F 4% .45 3o F 48 Bl X 415 sk
RAKEH

Cl611 JEAE 38 & Kok B30

CI611 JE AR 75 & Rbk 5 B 4L

Cl611 ALK AT sk 5 S 8 &

CI611 MAT A H 25k B 5B &

Mg Cl61l A8 T4 &

A G p) e

A Bt A R AR A — Uk

K& BMT Bl £ B KM%

% 640 WA R AR E

HRARFEH@F 7 iE

ke

B



RMBBAERS

K

XXii




B &

B R ek < T2 . SO 2
A 161 FHAEBEERTH R e 4
R 162 BIBIEREHE e 5
& 1.6-3  B-18255 2 F RAEMSEERL it 17
R 16-4  FRIEFIL/BEIAE ER oot 18
& 1.6-5 CPCP T B AL oooeoeeeeeeeeeeere e en et nssns s 25
& 112-1 FBARHAGAF I DT oo 64
P I (oo 1R A =3 N R - O 71
& 1162 %% 640CL Z X AR EEEEBGET oo 72
& 1.16-3 AU SA9L BT R @R G RERE BRI oo, 79
£ 1181 HEEBRBEFBRIZRET TR s 100
& 119-1 3D SWRPS AT B B oo 114
& 26-1 Rl iR EAE P i AR AR BT M SRR SE AR M L, 167
& 262 SR T RILTRAAM AT e, 169

B 291 BT D & oo e et et 191



RMBBAERS

3
>
K3

XXIV



E

B
Bl
Bl
Bl
B
B
B
B
Bl
Bl
B
B
B
B

1.6-1
1.6-2
1.6-3
1.6-4
1.6-5
1.6-6
1.6-7
1.6-8
1.6-9
1.6-10

1.6-11
1.6-12
1.6-13
1.8-1
1.8-2
1.8-3
1.8-4
1.8-5
1.8-6
1.11-1
1.11-2
1.11-3
1.11-4
1.12-1

B &

B B 4%

AR AE BRI E T ZAL B oo 6
SRM % 53-30-01 8 Z E B B AL oot 7
SRM % 53-30-01 £ FIQUIE 2 ..o eeeeee st ssenee s essessneeens 8
CPCP % 53-125-01 BAEJRAR BB 3 w.oovvcveeeeeee e 20
% 2060 35 R Z AR R LG A EABBRIEZAZ BB oo, 22
THAK CPCP E RHATHGEH AT RALMER e, 23
By ) 2 ) T 29
F16FMA B (BARBEOF1LA 26 B) e, 30
F 16K AT (BAREQOF11A 26 B) e, 30
MR A DG GIHSTRBEAF S UGk A @EK EH S ERZ

e I N A C B U 31
MR REGHREBAAVBBREFRES  HFRABLE e, 32
347 B747-200 B ARBCH AR R 7 55 B B 05 36 IR e, 33
A B747-400 4 E A JE 5 485 8] B 5 B TR BT oo 33
B FE ~ CIGLL AHF B IR BEAE A B IR e 37
1529:15 Bf CI611 K 4E Bl KAE L FEI T oo 38
By & #E24 1528:03 £ 1529:31 B M Bl X A7 88 BIK 824K oo, 39
Cl611 Mode-C & E S AL A H 25K BB E B H oo 40
Cl611 Z AT SR BT BB oo 41
Cl611l YE# A9 F F P ~ MR FE @RI BEGEA B e, 42
WA ZBEAEBF LGB ZAKA R e 43
ZRRZRACEHILEE DB oo 44
THARMEA LB FTIFIFE BB RZ LB e, 45
BERE ZARAL B TR BB oo 45
e R = 47



E

5

g

E

1.12-2
1.12-3
1.12-4
1.12-5
1.12-6
1.12-7
1.12-8
1.12-9
1.12-10

1.12-11
1.12-12
1.12-13
1.12-14
1.12-15
1.12-16
1.12-17
1.12-18
1.12-19
1131
1.16-1
1.16-2
1.16-3
1.16-4
1.16-5
1.16-6

MM BNAERS

KID AUA2/44 B S BT B e, 48
R i = 49
BT3B (£B) B TAL B8 (BB ) e 50
BT 2019 FEBZ oottt 50
BBFR BAD BB oot 51
B 9% 640 FAEBATIRAR R oo et 51
Ml ABBARNERAELEHIHALE TER e, 52
A O RS 53
— B ARG A AR (A TH ) AKFRE@FILA

BRATER LHE BB (BB e 54
EEZTEEFIRBLRI 22 BBE oo 55
R 0 O R AN 56
R ol - 56
M A8 BB B IR LB T BB oo 58
QSR o R A T 59
i OO 60
o = T T 61
B HAR A FIAL B B oottt 63
BARHEARIEFUIT oottt 63
L& B - A 66
%% 640CL Z B I A ® (L) SAXRE (T) s 69
BT 6A0CL A TR BIRIE LR E oo 70
5 2080 36 BT Z BN IEVT IR oo 70
SBIFRAT IR T RZ 0L oo 71
% 2100 36 B Z B EARIBAGTETY oo, 72
BIARR MR FEZE T oo 73



&l
Bl
Bl

1.16-10
1.16-11
1.16-12

1.16-13

B
B
B
B
B
Bl
Bl
B
B
B
Bl
Bl
Bl
B
B
B
Bl

1.16-7
1.16-8
1.16-9

1.18-1
1.18-2
1.18-3
1.18-4
1.18-5
1.19-1
1.19-2
1.19-3
1.19-4
1.19-5
1.19-6
1.19-7
1.19-8
21-1

21-1

2.2-1

2.2-2

B

FT-IR DT 5 ettt nneeees 73
LR MO Tk & L E 380 &y 74
FRFAXBBERZIASEAE (£) BIRE (F) e, 75
B 1.16-9 X BRI E #1 BMAKE .o 75
1.16-9 XL B8 #2 BAMAKE ..o 75
BT @ ok R0 AT/ ST LR TR R T R EH (% 2060 £

2120 35 ) oottt 77
BT 5 @ ok R AT/ ST SRR R T R E (% 2120 £

200122 OO 78
RN SATHEEM 1,264 AR AE (£) 0 BREFH =553 (£) 98
RS T L 99
TN LS s T [ 100
i OO 103
FAA M B Z K& 747 BMAS G185 AR e, 108
RS TR e = = 20 A 111
Rl R N ) SV & 2= 112
SR EE (BRI BB e 113
SR EE (BF A s 113
BRBEALILBAL (SRR 640 ZEHL) o, 115
ZaEMEEHEESTE (BIRW A0 FERL) e 116
T OB R TR (EF AR 117
ZHERBEBRIRBEBEMERZILE e 117
Clell & ARl ek B (LEHBRETHANI0H) (e 124
SR R IR b g 3 (a2 ok 124
MRALICEE S ~ BB RAFTEEEERBILE e, 126

B T T B o 0 e 128



]

5

g

2.2-3
2.2-4
2.2-5
2.2-6
2.2-7
2.2-8
2.2-9
2.2-10
2.2-11
2.2-12
2.2-13
2.2-14
2.5-1
2.5-2
2.5-3
2.5-4
2.5-5
2.5-6
2.5-7
2.5-8
2.6-1
2.6-2
2.7-1
2.7-2
2.7-3
2.7-4

MM BNAERS

BRI ZATEAL E oottt 129
VARRAL 77 6] B 56 By JEAZZ BRABED T oo 130
12 3RRIABEBR » 4R EZRAGEHEE 131
5 20 FRAL L Z IR T BB oo 133
B 640 R T E B R R ARG L E LR KRB LE . 134
B A% G BB A0 R AT E B ZEAETEII oo 135
7tk 640 BB E @ EZ B AIHBED] B8 e, 136
%39 (£) RFHE+I5HRIL (&) HBREFRBREM I SEM B A 137
% 64 RA 65 FRAL M GEEB R SEM BH oo, 137
N CIEC ) iR R & = - ARSI 138
B Z RIREE ’\)f)'T ............................................................................. 139
AL A T 140
B747-200 % #% & zﬁ TRICFAERD e 160
% 2040 £ 2160 35 Z FEM B3R 4B oo 161
AT I MSD FIZ AR oo 162
HB A0 T VA ZIRIRTETE oo eeer e s e 162
5 IZAH I LRI B oot 163
HE A0 T A AN Z BRI E (BIRIETEARA ) e, 164
HE A0 7T E 90 " ZIRIRTETE oo 165
HAEMBBRIBRIRBEDITER e 165
L o e o AT 169
= RAT $ BAE LI .ot 173
o =y O 175
R TN 176
o O 177

S
b
R
3
R
b
¥
B
S
E
-
\l
(0]



2.7-5
2.7-6
2.7-7
2.9-1
2.9-2
2.9-3
2.9-4
2.9-5

2.9-6

2.9-7

B

B TR 179
o -~ 179
B B L K S 180
REGZWHFEERRGFE (BEHTHEHR) £EBE 184
REEMBEFERREEFE (F-KeTHER) £88 ... 185
REEMBEFE S REFERITEUEELEERE e, 186
FREAF B IZAEIEAEZ TR oo 190
BB BB AYIF KRB EA ~ B A ARRBATE

Z 2 192
BB = R PIT ~ REEIREA S TR A AR R ATH

ZE T 192
ERBTBNBEIIF ~ RECE ~ B E KR ARA N REFE

ZAB L B oo et e e et e e e et e et e et e e e et et e e et e et eee e et e eeanetee s 193



RMBBAERS

K

XXX




AATF
AAWG
AC

AD
AMP
AOR
APU
ARAC
ARSR
ASC
ATA
ATC
ATCAS
ATSB
BC
BFSTPE
BMT
BOECOM
BS
CAA
CAM
CDR
CKS
CPCP
CVR

%if’a@]

Airworthiness Assurance Task Force
Airworthiness Assurance Working Group
Advisory Circular

Airworthiness Directives

Aircraft Maintenance Program

Aircraft Flight Operation Regulation
Auxiliary Power Unit

Aviation Rulemaking Advisory Committee
Air Route Surveillance Radars

Aviation Safety Council

Air Transport Association

Air Traffic Control

ATC Automation System

Australia Transportation Safety Board
Ballistic Coefficient

Boeing Field Service Representative at Taipel

Boeing Materias Technology

Boeing Communication

Body Station

Civil Aeronautics Administration

Cockpit Area Microphone

Continuous Data Recording

Chiang Kai Shek International Airport
Corrosion Prevention and Control Program

Cockpit Voice Recorder

BH B A

RN EREREK

HE AR 38 A At
AR A T
R Ar

7 b
N

=
i
oF

(&
]
pulis
P

&
1k
b

AN

A B RAAE X B AR
W E B
RAL L kw5 &

=g
B

e AL A&
MR A 2B 3R 7 AR
EECREE 1

KA SR A

T E A A AL

K& Eg

W 55

R A%

JEAR B SR A LR
ML T TR
P E B Bk G

JRER TR R AyEH| 31 &

AR B bk B



DANTE

EMD
EO
EPR
ERE
ERP
EQA
ERE
FAA
FAR
FDR
FEM
FT-IR
GPS
IAAWG

IASA
ICAO
I[ESNA

IFSB
JAA
JAR
MAC
MM5

MM BNAERS

Data Analysis Numerical Toolbox and Editor

Engineering and Maintenance Division
Engineering Orders

Engine Pressure Radio

Engineering Recommendation
Enterprise Resources Planning
Equipment Quality Analysis
Engineering Recommendation

US Federa Aviation Administration
US Federa Aviation Regulation

Flight Data Recorder

Finite Element Model

Fourier- Transform Infrared Spectroscopy
Global Positioning System

FoA AL AT T AL S 9

Ev

-
By

53 TRk
T A2 4
B H R T L
IARER
SEFRELSHE
KA H 5T
TR
BB ALE 48 F
£ BB AR AL E R
RAEH s B
A RAFREY
18 5 3 4 ohap e st
IR TAL R B

AT

International Airworthiness Assurance Working Bl B 2% £/ 18 A TAF -]~ 41

Group
International Aviation Safety Assessment

International Civil Aviation Organization

.Fﬂ%‘m ‘R‘iﬁ’éy
B B R A 484K,

[llumination Engineering Society of North 3t & R A2 &

American

Interim Flight Safety Bulletin

Joint Aviation Authorities

Joint Aviation Regulation

M ean Aerodynamic Chord

The Fifth-Generation NCAR/Penn State

B P e id
B AR 4
B AL R
PR E Ty 5%
AR T RERZHA



SSID
SSR
STA

Mesoscale Model

Maintenance Planning Data

Mid Period Visit

Multi-Radar System

Maintenance Review Board
Multiple Site Damage

National Track Analysis Program
Notice of Proposed Rulemaking

US National Transportation Safety Board
Original Equipment Manufacturer
Primary Structure Element

Primary Surveillance Radar

Repair Assessment Guideline

Repair Assessment Program
Reliability Control Program
Required Inspection Item

Recorder Independent Power Source
Remote Operating Vehicle
Standards and Recommended Practices
Service Bulletins

Structure Inspection Program
Structure Repair Manual

Structural Significant Item

Supplemental Structure Inspection Document

Secondary Surveillance Radar
Station

RN EREREK

A =T & A
et

SFEAHR

WIS TR REB &
% RAA G

Bl KALIE 9 A7 A2 X,

AR R H) 2 18 4
FEBRRERNRSZ AT
R B
FTREHmAMN
4% FiE

ARG TSR RS 5]
ARG E

TEEETTE
b B AR B OA B
REEBWH TR
EEEERE
TR R AR
AT 38 R
BHmEdE
BARAG T F M
BHEEER
LR & E
R EE
5 sk



STC
SWRPS

TACC
TSB
TT™M
ULB
uTC
VHF
WFD

MM BNAERS

Supplemental Type Certificate
Software Wreckage Reconstruction and
Presentation System

Taipei Air Control Center
Transportation Safety Board of Canada
Technical Training Manual

Underwater Locator Beacon
Coordinated Universal Time

Very High Frequency

Wide Spread Fatigue Damage

HAE ) ok 5

Kb F AL IR R
AR 48 B ]

A2 =5 4R

F 98 5 4B 5



F—% FEEH

1.1 A48 18

RE 91 5/ 25 B » 34t CI611 JE#k » %A B747-200 » Bl &4 E A Bk
#5 B-18255 435 ¥ ¥ RE R AR E B M » b P EB %SG AT A E45)
R BB A BERG (AT HEEB®RT) -

130582 EEH B (CM-1) ZFfpm P EAGRE P OS] > H-LEHERE
BN SEMRMEREMMRMRALEZAEFR T -3 EREE (CM-2) &R
HAEME (CM-3) BIE & FEMRME F OREK » 7549 1330 BFIKE FEMEY ©

GHABHA 2 A RAME LA~ FH AT 16 AARF 206 A - 145706
B o CI611 ARALAL B 3 RKIFATFHT o 1507:10 B » AMIEAT 3 T o (4 H5 06 3838
AR o A RARF LB H o 1508:53 B » ML L 6 B4 © 1510:34 B
P E S35 & 45 7 2 B CHALI®. 1512:12 B » CM-3 B &3 At & o » 25 4= CI61L
Z A~ A RATAHRE A BRIGER © 1516:24 1 » SLEHRE H F o (TACC)
167 CI61L Jle F 4R RAt % & 350 > FlBF & CHALI %) KADLO® » sbif sk
#%h—k mipTRE > BFM A 1516:31 BF o

1528:03 B » CI611 A & b3k B H] b o 2 F 3 H K 1A £ 18 Bp & B - 1800
B s 2 Ho Ry 232X pd B R -

2 BRI AR B ARG LR A (AR M e 8 1) o BT BE I R B A b
MEl% o

3 ESSY —HESAAE P2 — T A28 0 £HAS 6 B4R 5K 038 18 ¢1/83 5T -

DAL Z A B S 6 B GPIIE R 241 K672 I o



MM BNAERS

12 ANEBGF

Cle1l % E 206 12 BB 1942 B A BB - G Ak 1.2-10

ik 12-15Thtk

HBEER | BERMai | EHa’ r%E F e AN
bR 3 16 206 0 225
15 0 0 0 0 0
215 0 0 0 0 0
i 0 0 0 0 0
43 3 16 206 0 225

1.3 MEBSBEHN

FHUMEREAL
1 4 7N /Naja\ %'r% lﬁa
TR o

1.5 A B F#

MRACLL B AR KA sk 1 o

151 EEEE (CM-1)

CM-1 A7/ KBE 40 F » PR EHE - RE 8 F 3 A 1 BHEANFHIELS]ESR

B8 F3AGHALEERE - RAUGEE CM-1 B ERAEEIRFTA

W BT RIRGEAHERT o

R CM-1 AR Z 5 FH BB 4k > CM-1 B BRI R4 » RBRAAEFTEY - R
EMAARIT  RERFLET c FRTHFR > AFFEZ R HEHKEK 254

ZE R o FHATIR BBF M 24 N EFA L o




152 K& E (CM-2)
CM-2 A7 KRB 394 PHEREE - RE 7952 A 1 B #EAFAIELS]ER
B o RAMEGHE CM-2 ZHARKREBRKEREMA > ZHRZEBERRESLERS o

& CM-2 A~ MAZFHERBERLE > CM-2 F B E > T4k > T°5iE »
AR FEARTEEY o T3 g B RAGEIK > T & 0700 BF » &3 MAC » ZACHEIEIE TR
BE B o LR o FIATKREFHAE 24 M FLE o

15.3 AL E (CM-3)

CM-3AARBEITH» PHEREAE - RE66F3 A 1 HEA
B RAMAEE CM-3XBEERBEERAZIREEA e ZEE

o

F AL IEAE A
% RARSEAG E AT

R CM-3 A A Z 77k &%k » CM-3 B4 % » RAK=ZF » 158 » RRAE
T2 o FHATIK LM 24 B E o

1.5.4 ZAE4 B

CI6ll A XM K 1IARME 15 A > 531 16 A © 39 % 8B Ffr, = RIR RALB) #
B Z A B o

16 MEEFH

FHARE 68 F 7 A G £k F RAEN GRS 0 BEF B747-200 T
E =R FEMEEEATH L L6-1HF o



MM BNAERS

%161 FEMTRARATHRE

A

P

o

B-18255

(884 5 A 18 A #] 53 % B-1866)

A WA T47-200

Wit T R B

ME BRI 21843

X8 M 6884 2H

g 687/ 15 H

AT R 68 7 A 31 H

£ FIA g 3 A E N 8]

BT A A 3 A N 5

TR X, 5B AR AL 221 T F5 AR AL A6/ 42 AR JE AT 288
B ALE TR S R 90-10-146/91 % 10 A 31 H
48 RAT B L 64,810

48 7% M BF B 21,398

ER¥EREA DI 82% 12 A
ErxD&#mELTITAN 8212 /18 "
EREFAITEE A BN 854 3 /

LR MPV &A% T B 881/ 10 B
rRrRCHmmELTAM 90 11 A 251
rrBHRELTAM 914 4 A 04 R
ERABKREZ AN 91454 03 H

LR ABKERILHKEZRATHR
PR B

REF 76 N IF/A6 T5HLR B

G Bw AL R JTOD-7TA B Ak > A A K EH & 162




k162 B ARETHEA

28 | B ZR M ZEBAR R | BARATHE | ARREK
1 695818 (90 11 A 19 H 1222 54014 13976
2 695746 |91 2 A 28 H 412 62258 15341
3 695829 [90F 11 A 21 H 1173 54451 12486
4 695793 |90 12 A 2 H 1122 56333 14581

1.6.1.1 RERTH

Cl6ll XK A b FEALEE T EMGE R B BAF - CI61L L £ REAHE R » Kk
T EH 444,487 7 > AR E T FK 509,287 7 (LIRHIFEA )
o RBEEF 744605 ;
o BMEEE 370027 % ;
o A E : 64,800 F o
RBITEZREEET R - AP RAGEEFT > ZERECEATFHRY
71 5% (Mean Aerodynamic Chord * MAC) & %% 256 (ZRFIFEE A ) o

1.6.1.2 B747-200 1 % & 4%

B747-200 W& X ~ M AIES ~ 4iH7 ~ T H B R Bt R F BB —RAKE A
o B747-200 4 G sh B otk 2 MY B E AN A L EELT

# & (skin)

RRMAE w88 & HARAR 0 RRFES T XNAHE (lapjoint) E#HE (butt
joint) WAE o WAEBRBEMRY KA Z QAL ERERET 24 MRS HIARE K
I @A BB ELE  BEEBANA EB B35 (spliceplate) A
AR &M G AT R bn B LR K o
HtHr (stringer)

HEMT R 75 AR BE B9 HE &) AR SR ALARME > BHM SN L b > 3 B 240 B AR




MM BNAERS

Bl Btk bn @ o

BEIEE (fuselageframe)

WA ERZEA BRI RO L BRYREERY 20 TEE—ER > TRA
W e g AR (tiffed web) ARIARR » LTk dmigphifab o« A THZRTMHE
A% R (fal-safe chord) o Lif iz RV WAL SLE & T %52 RA| R A4 -
TREAAUREREE AR TURBHZERXARZET ANRBR A (BRI EARSY )
Bl 1.6-1 &M & J&3EH 2100 HERE o

WAhaER (sheartie)

WHRERATABMT ARG ZRM 5 R RA LGS B E AR TH B R A K
TRY RGBS HARGRARBEERL AL LHER -

B My & (stringer clips)

Hidly Je e BAME RALGEHT 6 B E1E R LG -

.

1.6-1 AR SAE RILE A AL B



1613 #EEXBHEEHFLE

KBl 65 F 6 A 15 A hrik & #4815 32 F M (Structure Repair Manual * SRM ) %
53-30-01 ## A M & % XAB G E R E 40« i EFREAR R RIS - LB K
THRERBITERBHSRBEF AR BRERBZEZ 20% (8 162 /1) 2
FBERP SIEIL S 4TI R K F IR AR R AT AN R R Z 2048 o

B 1.6-2 SRM % 53-30-01 & % X 1815 BHFR2HE

SRM 53-30-01 Figure 2 TF#LE 248 B ARG A A TRF] 5 845 R E % £ 4 10.2

kARSI R AR ARG AR B~ B~ SR~ R AURRFIL 0 2R A5 TR o



MM BNAERS

W

v#r*] s BT EZ BERSIERERZEEZ 20% © 1815 K E 4ok 11 °T0A BB » BldT
FEERZRBEZ 15% > B 1.6-3 °

100
@ 90
Fél
é 801
T £}
T 70 [£)
s
Z 60
b
" 50
S
R 40 @]
x 301
i
o J N
té 10 B \
< G T sy ey g v e -v->
0

¢ 1 2 3 4 & & 7 8 9 46 w20
TOTAL LENGTH OF DAMACE Il A 20 INCH 3QUARE — iNCHES
B 1.6-3 SRM % 53-30-01 #¢ Figure 2

1.6.2 BB HIE Z G

FHMAAEARBE GO F2 A 7 0 AEBBEERGEFEERBBLES, -
T &0 B 7 R A% 2080 £ 2160 55 B % 2578 £ 2658 5k BB
#BEKEEE (aftdrainmast) k& A% AR RF LG K (outflow valve) 3F 4 JE4E o

RAF & PERAMAR B Z AR ZMARE EBBTHATIEE > AT BT A RE

BE o
R R E 69 FAMA H B AR A R EBBI G ERSE o
1621 R B P45 3F

FHRARKE 69 F 2 A 8 AR ERE (747) -AS062 3R LAZE Rk (M4 3)



IFEREEIE s R P ERRE

o FlwH A BEGTERZ A X B EITIEE

o XEF) 0063 "1E  HET015-T6 X A » G4 R 747 238 7 &
125 #f° » KA/ 4% 15 *f K54 f ;

o BEEWKREBE  EHITHFEAK

o ZALIRF G EIFT0 IE H X556 H 6061-T6 H AT H 15 R ) 557

o P AR BTAT SRM H AT X A IFE ;

e 60 £2 H7 ARFESEKEFAZZYIFIHFE -

GILBER LG LA FRATEGERASRIAIFOALE -

AR IE ARG FAT

g ERE (747) -AS062 SR LR A T AS TN » K& %I BFSTPE
CI-TPE-80-22TE E# T # =~ L5 6 X% (Boeing Field Service Representative at
Taipei * BFSTPE) & 414815 3F4& o

BFSTPE CI-TPE-80-22TE & N 24 {4k 4 AT T o

HE A B AR E 92 F 3 A & 49T B-H200-17660-AS| ( 4k 5) T A€ »
FH I HAR Z Y S T

BFSTPE (Boeing Field Service Representative at Taipei ) advised Boeing
that China Airlines had accomplished a temporary repair consisting of
temporary skin patches made from .063 clad 2024-T3. BFSTPE further

advised that China Airlines intended to complete a skin replacement or
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external patch permanent repair per SRM at a later date.
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We have found no record that indicates Boeing was advised that the

permanent repair had been compl eted.
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HAEZ o — B A EAKBETE S BEREFE (Sructure
Inspection Program » SIP) $2)& #2787 & 42 4|3+ & ( Corrosion Prevention and Control
Program * CPCP) ° B R#FZ MM o8  ME S - BB AL S AR Ha L
B R ARBHEA T IR TIREE AR EREAE R FIREITHEE T
1E o

F AR T TAT-200 BHEFT TR A T RG] R BEETET EH
(Maintenance Planning Data® MPD) 4 e MPD ¥ é,45 & BlB #Au % 488 (FAA)
éfif'“l’f’ﬁ %3t % B € (Maintenance Review Board * MRB) F7 7| X 45 T4F8 B &
RN EEZ Y T o

BEAETPF AL EHEGBE (Damage Tolerance) B4 » FAZ AT INE
B E RIBERAEELTIAL B UERRE REBI R BN - L&3ta7
AR RAG S BT BRGFEAEBETIYEMNATEHNRLE -

E AN 5] H 42 +%X@aawﬁ%@<ﬁlﬁ"'¢Mﬁmé%a
%% ﬁ%@%%ig%l o T AR BB IR TS R 30 5k M 4530 P AT o

1.6.3.1 B747-200 4:3% B i & 0542
Bofd fin = R MAn 0 B747-200 AR 4 E T T2k E -

RATE K E (Preflight Check)

# B RALAT » BALE BB BB AT RATHRE

#@FHE (Transit Check)

AE B EAT I T E A ERLFR 2R

! HRELSERGE AL R AR FETME  EREEBREERA B ETKRALBERAY B
P~ BB A FEINEGE L BB R -
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4 B4 #& (Daily Check)

HFABRAR 24 1R > BPUTHBERE - AETRA RAEFE R o

A %% (A Check)

4 350 AL BF A L AIAT ©

B #&4&%& (B Check)

125 X A oL A 3h AT

C &% (CCheck)

& 12 1B A A oL B AT o

D &#&%& (D Check)

4 25,000 AAT B A 5L I8 AT

P E (Mid-Period Visit Check )

P EARRD &REZH » LA rFiE)7 12,500 £ 14,000 MAT I BFZ
Fa] o

1.6.3.2 R E

MREERST RS HARABRR GG A L ERETRBRE - UMAL
i & (Supplemental Structure Inspection » SSI) K% » #7445 € B RISTH A
BAARE S AERIE 5 R o 815453t £ (Repair Assessment Program* RAP)
A HTEAEZ mBRREBEEZETEHREN HA L LA S (Airworthiness
Directive » AD) Fe# ilfi#& (Service Bulletin» SB) % #H#H4F & & 3 T4 & 3K
B 5 ARG o

AR ELHHELLBE R (Structure Significant Items) » 4% 4 &



BREGFHRAB AR S KRB 91 F 2 A 22 B £ BB IRACE 585 4% &0k &
D6-35022 % G R » REEM A LB E 7 5 ~ PR FIE KB RAE A 915 6
A 18 B 44 AD 2002-06-011 ° I 1% £ Bl Bf M An = 46575~ 93 5 3 /| 24 A4 AD
2004-07-22 & KA Z B 12 MABITH AR E - W AD A 93455 12 A A% £
Bl A BT A AR R B747 %2 B2 A > 7 AD FT3TZ AR B P18 » K3 AD A3
A—3FR > AP aehd & sy Mar » A5 & X D6-35022 1 & 4N RAL B A% 7T
ZHHFEF o A ZEB A ELFZ BN AD 2004-07-22 7 > AL B747-200 B
It R D] B B FAT IR BB AT -

MR GG bk » RGBSR A M Z AD 2 SB ¥ixsir 2 & -
PRt Z 9t ARG ERAFREBKREFHERF AL RIEHFER TR L
AR ERTRIST A GH AR o
1.6.3.2.1 “HmETE

“Hm Lt E (Structure Inspection Program » SIP) & /& HL#iAu =
ZBHRE R ERBBIAEN - FZREFZA 6GMEER  AF
AR FRET AT LA &

R

%ﬂ‘?‘\ﬁ&l‘ﬁ
A

m

o

@

T RAKRE R B EUERMT BB RIS BRI E TR
BN HBIERE 0 FAUE B747-200 A4 % B AT 154 B 0F » U T pu e IR
BHKE

KB 75 F 11 A ARk & MPD M it :

The preceding percentage corresponds to the portions of the operators
fleet that must be internally inspected for that particular period. Thereafter,
an equal portion must be inspected at each subsequent interval until whole
fleet has been inspected after which the cycle shall repeat. For example,
20 % @25,000 hours signifies the ONE FIFTH of the operator’s fleet must
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be inspected by 25,000 flight hours for that particular item. For a second
interval of 20,000 one FIFTH by 45,000. For a third interval of 20,000
ONE FIFHT by 65,000 flight hours and so on until 100 percent of the fleet
Is ingpected and the cycle will be repeated. However, after each inspection
is accomplished, future inspections are contingent upon the findings of the
current inspection. The basic interval of 25,000 hours initial and 20,000
hours subsequent between sampling is approved only if no deterrent
findings or defects are found. When a defect (including corrosion) is
discovered during a sampling inspection, that item should revert to a
100% of the fleet inspection item and the interval between inspections
should be reviewed/revaluated based on the operator’s finding

P ZE

B AFTH B AT BN A 3 e 2+ L JAIRIZ 7] X B 5 I #HR
BT o R IRKTIFELETFHFEL B E IR T A — FN
HRE » IR A FE LTI DL - X 20 5 @25,000 A4 H A 50+ &
7 U5 X AR 7% 25,000 A 4F 5] wb A H AT H B4z 25 7 = X 4% JF 48 20,000
AhF » FAFE 45000 A Hf 7j LS T T US BMEL L =X E
65,000 A 4F G HATH U BIKLZ e » B 7] FEEBIFY EHIT » AR
WEFBLITIEED o DT RE + T XKD 095 By #H 2L XA 249 4

45 20,000 A 1FZ RIS BHFIE » Gl BB LG E (8505 #%)
15+ BT B L SE W F IR AT + FARARLEATIREE » iF

TRt I » G FF T B 2B AFIE o

M2ADBAREHEE  FHAERMARBREL A U5 ANEHRIERE

HE o A MPD 2K S E MY AN BBREN S RS EIAE  EEHE
RAEIAT D Gk B IR — BT -



1.6.3.2.2 JEARTARy RIEH| G E

JE#ETA By R4z 4131 % (Corrision Prevenation and Control Program » CPCP) X H
MERBARNEEBERERMLERERIFEGAMRNS -1 EH BT I EEH
L (Principle Structure Element » PSE) BTN E AT BABHETALLE
TROE s AHERMZ BRI ZER FETERREBAIEFTRETA A 4
A EPHINA 47 ERE o

W E MK B S CPCP 1% 1k Bl IR # 4% 3 At T 4% <~ 4 ( International
Airworthiness Assurance Working Group * IAAWG) X 48 & f 4 K » st 44 5 kA
= R — 4%}*& H BRMEREAABIATERTAG ZfEHRE > ok
ALHHZ M s BRI BRI AR TR S B A > manikdt Koo M

7\**7}%”5“‘ Pefe B AT AR 0 AL E BRESIHFE A R ©

ﬂ»ﬁ

£ B3 AL E $8F X AD90-25-05 7 R Bl 79 5 12 A 31 B A 3% » 12 & CPCP
¥t E o REARAAEE AR AD 79-747-146 > Z R P ER B HE AT 18 AL
JAfE 80 F 12 A 31 A ATAF CPCP #4363t & » B HAITZ o FAUL T £
%% AD % » L BT T ERBEAS > 74 80F 9 A 9 AMAFMLT o

RAUEIAZ T AL 3T & A 47 78 CPCP R £78 B » L/ IRAE RALB A%
RZGHAZTFEIT  BRYEFRIGEA TR T GHMREER CPCP £
D6-36022 7% D M L » CPCP 4% & B M 12 A& 2 (Cdendar Year) &4 & T#
WEIERNGHEER TN A0 T ST SE TP REERERREH
R RRAZEHRETF o BldofpfFBARIT—RZ CPCPHRER R » AN 218 C
BRETOAPIT hEL5-6 R 8FIREEE > BN HED &KRETF
AT s WREAF—RZABEAR > Bl BT 2B PR E P IAT

B ARk 2 5] B B AR ML BT B AL B3 A Aging Airplane Corrosion Prevention and Control
Program, D6-36022 rev. F, 2001 °
O MR R R R A M 2@ R > # CPCP 14 B4 Ak £ 1 IE -
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RE 85 FH¥AM TG EHAFZTAER  BFEH X CPCPIREE B AN

VA M% BHRZ IR E DA O F HAT > T AL G AR CPCP AR &3 34T » B sbd

7 A3 4»#&9%4' M%‘P‘““P'um 1524 B A2 > r%‘%ﬁ%‘ﬁ*“?wﬁ" CPCP i &8

B 3R 2 By A2 e 15383t £ a4 CPCP TAE 6L B8 THAT - 5343t S &

Bl H2E 3t £ CPCP AR £ I b & MMk & B A2 PO RMR B S PEAZ 3B A A5 sT 2 e
FEHERMBAEE o

WARF IR M > S8 TALE T I45 % F 8 R # 747-200 CPCP 34T B 42 3%
0L cﬁ;‘ ﬂ%ﬁmlﬂ;ﬁ*ﬁﬁl%$ﬁ;&#§ CPCP 2| i& £ S HATIFAL o 152 F w0
ALK HRABBAFIIT—RZC s ARAF RAART K>
PCP#‘%%}H%ﬁizfjgﬁ A 4 7k 4 o

\

«»4

&£

@)

1.6.4 B-18255 415 4.4k
1.6.4.1 FAds A R H ATiA

WAL ZAR LS e dk » B ZEEAIE S (Airworthiness Directives » AD) $248
MZ ¥ Arid4R (Service Bulletins » SB) 3z i#iT 7 & o

1.6.4.2 B-18255 & K 45 BF #2 ~ & KIS 2 5% o4k

% 1.6-3 & B-18255 X & K 4150542 o



£-= FEER
& 1.6-3 B-18255 2. & K i f5mF 42

WS4 5| e B R B &R B BRE | RAT D | Bk E (HEREMBE| TRMB
1C 69/8/11 69/8/14 4132 947 395 H 392 A
2C 70/8/8 70/8/11 7604 1819 395 H 359 H
3C 71/8/27 71/8/30 10352 2635 395 H 381 8
4C 72/9/5 72/9/6 12268 3505 395 H 371 8
5C 73/9/12 73/9/16 14763 4319 395 H 372 8
6C 7419124 74/9/28 18472 5290 395 H 373 A
7C 75/10/7 75/10/12 21638 5962 395 H 374 8
8C 76/9/24 76/10/27 24054 6676 395 H 347 8

D 76/9/24 76/10/27 24054 6676 25000 M EF 24054 A EF
1C 771117 77/11/14 26761 7497 395 H 377 8
2C 78/11/17 78/11/22 30907 8565 395 H 368 H
3C 79/11/6 791117 34268 9803 395 H 349 H

MPV 80/1/31 80/3/1 34968 10065 | 14000 ABF (10914 A EF
4C 80/10/31 80/11/13 37260 10785 395 A 358 H
5C 81/11/7 81/11/24 41576 11853 395 H 360 H
6C 82/10/9 82/12/19 44818 12855 395 H 319 8

D 82/10/7 82/12/19 44818 12855 | 25000 MEF (20764 ¢ EF
7C 84/1/1 84/1/18 48306 14038 395 H 378 8
8C 85/1/30 85/2/7 51536 15322 395 H 377 8
1C 86/1/11 86/1/19 53743 16321 365 H 339 H
2C 87/1/15 87/1/23 56378 17623 365 H 361 H
3C 87/12/17 88/1/11 57943 18241 365 H 328 H

MPV 87/12/17 88/1/11 57943 18241 | 14000 MRBF (13125 M EF
4C 89/1/10 89/1/23 60088 19188 365 H 364 8
5C 89/11/22 90/1/4 61751 19954 365 H 304 H
6C 90/10/28 90/11/26 63638 20837 365 H 297 H
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% 1.6-4 A F it 2 B-18255 & KI5/ B & o

k164 FRISFHE/BZEAR &R

ABH/RE | ATA £ 28 it XHBIR
74/5/15 53/54 FTREE | AR F2T @RS FAA 337 &#
83/8/10 25 FRBE | AR P AL STC SA5779NM
83/9/8 34 FREE | 747-200 Bn A TIPS747-984 R1
84/7/31 23 F KKK | 747-200/SP #uATBP I B4 B T A 4 TIPS747-1004R2
L | HHEE P BE AL TCASI EALE ATCSH
86/5/6 34 FREE X2 R A EO 742-34-45-0001
86/6/16 34 TRICE | %EEPHIELL TCASII TIPS 747-932R3
I T sk 1548 Rt 5 6 ¥ 5 8 4iHT M £
87/12/30 57 FREE | o) 98-YUN-02
C ]
88/1/6 53 FTRIGHE |Gk 1265 K A =T PIEE 4 AR5 742-53-10-0001
89/3/2 54 T RS | R A RIBHILEAE 742-54-00-2001
89/3/22 57 TR | & AR SE 404 K E 742-57-10-0015
A EAT EART St ar AR Sh 3k 1465 R 4h #R
89/3/24 57 T RIEHE i 742-57-10-0016
Y w1532
89/5/31 57 FEREE | EEAERTHRA AR E 1465 R 46 8% 742-57-10-0018
89/12/11 57 TRER (SEELTERBGEABRE 1466 R Z 44k | 742-57-50-0002
89/12/11 53 FRIGHE |Gk 2508 IRAERT A 4% 248 742-53-10-0021
89/12/12 34 FTREE | FHREFHIFALTCASI F TR TIPS 747-1004 R2
538 £ E AT EARI5E 1370 £ 1390 MIARARJE
89/12/13 57 | EREE | . o 742-57-20-0003
89/12/16 57 TR (532 £ H AT AR L 1047 BB B2 742-57-20-0004
ERRMGESREBEMTSE 1241 R4
89/12/18 53 & KI5 ) 742-53-10-0022
b Mg A
89/12/19 57 FREE (538 £ AT EAR A 5L 839 AR AR 742-57-20-0005
§ i B My AR EMG L 12418 % K H
89/12/21 53 5 i gk = A 5® 742-53-10-0023
90/8/28 28 FTREE |FHROBERT AL 742-28-40-0004R1
90/11/12 54 FRISGE | ZRAMAE T ETRIE Z AR 742-54-10-0006
532 2 EATEARE N 3 570 & 591 M A& 610 &
90/11/13 57 & K152 742-57-10-0026

628 M Z & 35 £k




1.6.43  B-18255 &k £ & kék

B-18255 #4 K. Bl 76 S #47 SIP 5D5 ITAF &L » b T AR OFERER S EF
1500 2| 2160 > £ & 4l S40 AT XM 5 45 0 shdo MR 2 0 ~ BUAT LB 7 23 Ry
% BmEHEEF 2160 2] 2360 0 TAHMAT EMRRIE Y M - §FHE S
BEME LR EFHER -

Gk R B 82 F 34T SIPID5 IAF 6, » kékfa Tt /R FAER o

A7 B747-200 # % F E RAn = Bk & 58 % 1920 £ 2160 » £ & HiH7 S-40 vA
TS SR H AR > B-18255 AR 87 F 12 | 24 B AT HE RIS -
At & EFRR -

1.6.4.4 B-18255 J§ kA R i 43t T4 & o4k

F A BB 82 5 11 A #3147 B-18255 2. D %A & 0% » % — R #4T CPCP ¥ & »
BRAELERE— RSP 20E 54k > BB CARBEER TS T UGS -

F At RB 87 £ 12 A #U4T % =k CPCP % 53-125-01 A & » AR E 14
3C/IMPV T & TE AN - IR E AR OLIEHT 5 460 £ 1000 38 » £ 4 % 40
WHTAT A E NIRARE » BRI Y 5 1480 £ 2360 55 » £ A& % 42 HiHT A T 5 R 31
IR E - HARF W B ~ 40 ~ AR - BRRE - TR HAR AR F M
AT 2 B AR EY (Survelllance) » AEFE AR R R eR R B sy - it
RFARBAGI AL - REEHWE 1646 RBTT -

O o -tz A SR EETBEALHRNE » B2E 57 (SingleRework) SATERE ¥ Ok
W BREEREIAFRE (SRM ~SB %) > &2/ (Repair) % (Re-enforcement) ~ 39
RF A BRI -

Wowin 2 Bk B % A B B A AR B G AR SN ARSI B E R A
IE (RRESBT) B BEBERDFERERRBEGEES L AT R EFT 0T EH/KRE -
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w— SECTION 48 —

i~ SECTION41 — ... SECTION 42 - SECTION 44 o e — SECTION 46 — ]

1.6-4 CPCP % 53-125-01 A #8 Ak & B 3%
BREEREBREIEEARZPFLT
05. L7175 &

HEGIERET AR ST H R AH (Primary Sructure
Element * PSE) R KA A7 7] 445 » 17 # & H #4 2 (surveillance )
RN #ke 2, R R F EEHEAE G 5

B8 4258 » HAETAFEA B A FTF X 525 M btz » b JA4F5)]

2T

Bt o B F R F A+ L JE 5 I TR IT AR A ATV AEAE I
H #7577 5

FEIRBERE NG » JeH L FTHT MG FF 1+ FEIF NS T A o R
ARE GIETE

10. L X _ELAEFGF » T | T F bmbe & -

#5535 £ 1480 £ 2360 7 12784 L HEAT SA3 X TR ASNK #4% »
?%K‘%%‘”%‘%ﬁﬁﬁﬁ%ﬁﬁﬁ’fﬁiﬁfﬂﬁﬁ:

1. B 552 BT T 7 R A4k

2. HE i R IEHE 12

3. HEKAH ~ FRILIEI Ly S TN

4. FRILEZ Z LI

5. % ~ MEATIZ Lt fp bt ;



BRTH 1

o~ W DB

6. & ~ B EAFIZ FIE AT o
W BHATZERR (BB RIE S 640 TR BM K ) AR5 R W teAk & 0F »
17 A &M s TG

HEAM G B 1920 56 R HAAE AR R £%

HHRME G F 1920 55 £ 2160 35 HuAR 4 R R T8 4%
PTG % 2120 s S A Hk b O 3b R AR AR B4
%%%2%0%@5%%5m&#i&%uﬂﬁﬁﬁ%&;

& % 2060 3 L k& 3% % 51 4t IR Bk % % 51 4l LI R U B AT
AEE

W& % 2060 sk 1A% & o R MR AR R

HF % 2060 sk A AZ I O 3k X RMARFEARA H &

# & % 2000 £ 2020 3& F 4 3% 5 43 4kt TR AR JRJE £

M B 5 2025 b SLA% G PO AR X RE MRS AR A B 4 s

& % 1920 ¥ 1960 3k $L £ 3% % 50 4EHT IR R R R £k

W& % 1940 3 1960 56 2 25 3% % 49 HiHT IR R %

WH % 1920 sk 1t £ 1% 5 51 4EHT B A i 5 A8 HEAHT M A 3R B RUR AR
Mg F 1920 35§12 A 3 5 10 56 IR ZMEJE £k

HEAE G 5 2000 35 2 £ by 5 50 3 R Z MR AR A B
& % 1860 $2 1920 3 2 4 3% 5 46 4kt SRR £k

& % 1860 ¥ 1880 3k M 32 & 3% % 44 BT 3R M AR £k

. MG B 1840 $2 1860 56 M 2 £ % % 51 4iHT ~ Bk % 51 4iHr s & 3% 5 50 4 HT
J& B o

VA L BE 35 08 AT B A IR 5 RS AR o
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1.6441 @Azt

AEMAREH B-18255 43 bk » 3 b2 3] B747-200 43t 05 > B35,
FAARE 82 F 11 A % — Rk#4T#% % CPCP 3+ & 2 % 53-125-01 A X AR
50 B RBEMER 87 F 12 A MPVI3C R E T #UT - HHFE RN %A
b E O EERERR—K  GRKECAENTZEA -

H

S
pos

CPCP % 53-125-01 A B # T gt E MM X £ £ 408 1.6-6 AT & ©

16-6 THME CPCP T HRMATMGHF EMIML 2R

% CPCP % 53-125-01 *A %} » % 28 A CPCP #%: &8 B MiAi 443t Z X .t
R EAREGARE O2F 11 A 5 A4ttt MaAL 2o THREREMAL Y RER
AL Bt Z A B o M MATZ CPCP 8 B 243k & 1.6-5° X798 A F# m3tH 4
T :

1. 53-110-01: 4 6 FH T % 134 % 460 55 ~ £ 5 5 460 £ 1000 35 £ 4 % 40
“iHr A B ek & B 1480 £ 2160 55 M IRAEJE A & 5 A2 HiHT VA LAk G M 3R B

L2 xx ¥zttt (Delayed Implementation) 31 9 & & TAF 8 C IR » 12 @ 45 AT 22 5
#WM KM E (Overdue) Bl A E TS EALIAR » dd RPUTH o



10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
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53-125-01: 4 4 4 &% & 5 460 Z 1000 35 » £ 4 5 40 4EH7 A T 1% 5 M348
AL B 5 1480 £ 2360 3k 0 A& A2 HiHT AT S AR LM » R
R HEMT S ARAR S BB - R R AR S

53-190-01: # 5 SR YRR I L RABEL ML -  THRALRT AT &L
RERZREZL S PHATHII@RABER>TREIR R EEK
53-200-01: # 5 &M oMk @ » T % 134 £ 2360 35 0 £ t?ﬁ 34 4t VA
E G SRR g A8 BT A ShAR AR

53-210-01: 4 8 i S & M3 454k & % 134.75 £ 2360 35 X L 345454
53-210-04 : % 6 Fi EAF F 1241 sEX RIER S B

53-210-05: 4 6 & F A sha LR @R A MY % 1000 £ 1265 35 X 8 #H
AR BEMT $E AR

53-210-06 : 4 6 FAx &% F F 1265 £ 1480 35 Z B A HAR 4EAHT 45
53-210-07: % 6 Fin & L E M HAR K48 » 454 S % 1000 £ 1480 58 M X ik
AR~ B SBAR A HE

53-210-08 : & 6 FAREZAT] ~ 1EP] - WA FIFR S 584

53-210-09 : & 6 FAREZEAT] ~ BT & 1B ~ HAEPIF ARER
53-210-10 : & 8 FM & T 5% 2360 b X 1% m BRAETAAE T F 52 4545
53-221-01: & 8 4G % 220 £ 400 35 X BB AR NI 454 » Q362 ~ 4
M~ IEREIAR F 45

53-221-02 : & 5 F & BAAE L@ BT

53-310-01 : 4 5 F AR &M% 5 48 LRI 45

55-320-01 : 4 5 F4% é#&% 48 B IR AR

55-321-01: # 8 Fib AR MEMKIAMERAE ;

55-323-01: # 8 b AR MmA & ERM T HAH ;

55-324-01 : #5F b AR MEKKZIBLIRAE ;

55-330-01 : 4 5 FREKFLZE @I L@ ;

3

)



21. 55-331-01: 8 FMEKRFRLOELMNKIMERANG
22. 55-333-01: 4 8 FMEKF R @A LRM T EA
23. 55-334-01: 5 FREKF R MARGIHARAE ;
24. 55-338-01 : 4 8 F4& éﬂ@r«z@ BmEAMRMZ A
25. 57-131-02 : & 5 FARE T mA I LAE (dry bay) s
26. 57-500-03: 55 ERNEL B TIHBRREA TR R LEH
27. 57-510-02 : B 6 FHREB DM BE LRI LK HILEH
28. 57-540-02 : 4 5 FH EM A Z FAE ;
29. 57-540-03: 5 FHREREIMMA T ERZIE L -
% 1.6-5 CPCP #1178 B 44.%
AMP %38 | % — R#ATHFH | 3| IABF R B = RPATH H Ik A&

1 | 53-110-01 82 11 A 88 4 11 A B R FAT W B R AT
2 | 53-125-01 82 11 A 86 4 11 A 87 % 12 A W AT

3 | 53-190-01 82 F 11 A 87 11 A 881/ A AT

4 | 53-200-01 82 11 A 87 11 A 881/ A AT

5 | 53-210-01 82 % 11 A 90 % 11 A B R FAT N B R AT
6 | 53-210-04 82 11 A 884 11 A B AR AT W B R AT
7 | 53-210-05 82 % 11 A 884 11 A ) AR AT M B RFAT
8 | 53-210-06 82 F 11 A 88 11 A ] AR AT WA B R AT
9 | 53-210-07 82 11 A 884 11 A B R FAT W B R AT
10 | 53-210-08 82 11 A 884 11 A B AR AT WA B R AT
11 | 53-210-09 82 % 11 A 884 11 A ) AR AT M B RFAT
12 | 53-210-10 82 F 11 A 90 % 11 A ) AR AT W B R AT
13 | 53-221-01 82 11 A 90 % 11 A B R FAT W B R AT
14 | 53-221-02 82 F 11 A 87 11 A 881/ A AT

15 | 53-310-01 82 F 11 A 87 11 A 881/ A AT

16 | 55-320-01 82 F 11 A 87 11 A 88 F 1 A W HA AT

17 | 55-321-01 82 11 A 90 % 11 A B R FAT W B R AT
18 | 55-323-01 82 % 11 A 90 % 11 A ) AR AT A B R AT
19 | 55-324-01 82 11 A 87 11 A 88 1/ i HA AT

20 | 55-330-01 82F 11 A 87 11 A 88 F 1 A A AT

21 | 55-331-01 82 11 A 90 % 11 A ) AR AT W B R AT
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AMP &35 | % —R$ATeFR | 2] HeFR B = RINAT HF B Ik e
22 | 55-333-01 82 11 A 90 5+ 11 A AR AT W B R34
23 | 55-334-01 82F 11 A 87F 11 A 88 1 A A AT
24 | 55-338-01 82F 11 A 90 F 11 A ¥ R AT #H B R AT
25 | 57-131-02 824 11 A 87 11/ 88 1 A AT
26 | 57-500-03 82F 11 A 87F 11 A 88 1 A HHA AT
27 | 57-510-02 82 11 A 88 11 A ) AR BAT W B R AT
28 | 57-540-02 824 11 A 87 11 A 88 F 1 A HHA AT
29 | 57-540-03 824 11 A 87 11/ 88 F 1 A HHA AT
1.6.4.5 H 415 sk

BAGRBE 87 HF 12 A 17 A £8F 1A 11 A.EZ 3C/IMPV IAfkék » A&
B

o AL HBEMGBZ FFATHIAEREF > 10EEHRIMHE REHL

PR
e 26BETFALIFFUTHIAFE S » A 1378 TR EMHE RZH R4
e HOHEBHBIIEVITHIEEY 49 BFH 48 F R HK REARHH
I
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AERZAATT THA—RKRER > BAPTEEFRE EFRATHEEF S
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ESEAA ARG LGN SA0L 2R ML B % 0 HA—R K RS
(B 1.16-6) » My EAMEAGHOL S BMA T RE - BAL MRS LA K
SR EZ B IR AR L i — A AR 3 4 Sh R 3 24 (Fourier Transform
Infrared Spectroscopy * FT-IR) » iLEA1 T 2 RZ A4 K ERISRAA SR BLE &
EiRRER A S (B 1.16-7)

B 1.16-6 53R AR @G HE EEY
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Rl AEGEME W AB T AN S49L L 2 XET L @it % 2R I REZHERE
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WKL BEMGEME ARG 7 G H B » SWBBEBGEERIERT G
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AT E Lo A % 2061 (H+16 983L) £ 213235 (% 49 93L) Z B
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LEHBERLE > #HERSRETRDRE > B 1.16-10 & 1.16-11 & Rk
WX EMAKE > >R AR E #l B AZFZ 0 THER AR H
AR LM E B EIEN -
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Yilr SA9L 5 —BESPSTH R R R BT @ BB B R R ERFEE > B AR A
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Electron Microscopic * SEM ) #& By 3esk o8 X AR BT E @ i SR AP ST SR 4T
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R LR SRR o

MR B+IL RILEF - B 3BHEILEF RS A FIEF MRS L EE BMT
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k151"t BEFZX > 8% 10 3ILAEA E 5 25 53U o HERAUL B DR F
SRR % R4 (Multiple Site Damage® MSD) » o $LE & & $+14 £ % 51 3230
c BRI ERSEBAEN TARSELRERZIKRELHE 254 vF « RS R8H0Hh
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% 1.16-3  HEHHT SAOL 2B R RS AR KREREE

1ZE =E (1) RE (%)
1 +14 3B 7 0.04 20
2 +12 FRILAT 0.12 25
3 +11 LB 7 0.06 60
4 +10 FEILAT 7 0.11 25
5 +5 FEILAT 7 0.14 30
6 +3 3ILAT 7 0.14 60
7 +3XILE 7 0.03 30
8 +2 RILAT A 0.17 25
9 +2 ILE 7 0.12 10
10 2ILAT A 0.11 15
11 2K T 0.15 30
12 AFEILAT 7 £ 6 KA S 3.50 25-100
13 10 FB3LAT 7 0.47 100
14 10 LA F 0.15 25
15 11 3LA 7 & 25 9K L& 5 15.14 *05-100
16 26 JELAT & 0.20 30
17 26 JEILE F 0.22 30
18 27 E LA A 0.26 100
19 27 %ILE 5 0.39 100
20 28 FESLAT & 0.18 40
21 28 FEILE F 0.37 75
22 29 JE3LA & 0.03 5
23 29 ILE H 0.21 40
24 30 FEILAE A 0.26 60
25 30 FIE F 0.21 35
26 32 FEILAH 0.22 90
27 R FEILEF 0.09 40
28 33FILAT A 0.04 10
29 BEILEF 0.04 10
30 34 LA A 0.09 40
31 34 FIEF 0.17 10
32 35 JE LA A 0.02 5
33 7 XIEF £ 3BEILAF 0.50 50-60
34 3B FILEF 0.09 30
35 39 FILE F 0.14 50
36 41 FEILAT H 0.05 30
37 42 FEIFLAT 7 0.06 10
38 43 FILE F 0.13 10
39 44 FEILAT 7 0.23 20
40 44 FF LB T 0.26 70
41 45 FE3LA & 0.49 15
42 49 FEILE F 0.02 2
43 51 JE5LE & 0.07 5
*20 RILAT 7 LB R RE B 5%
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o 68 5 2 A 4t B AL ZME P EBR Y 0 BISF 5 A &4 TR B747-200 C 4 4

5aeE o
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O SIMEZE IR P 4537 B747-200 D S 4efs &% » 2 FAINRIMA K S ~ B AR atk
Z A5 FlEFIATRFA R 5 B747-200 4 & ~ Bk A L FI5ERE o

BB 71 ¥ 45 TR B LB E P BB -

BB 72 3 A5 T A B747 B E R GE R R E A TFRE T
BENE T4 2% D BIGHERT 75 5% 5 B747 4 D K415 % B747
Fo A300 B M ESFE &

o

RE 76 AR ASMAETN SRR G NS HRRAL » Aok
BB o

KB 80 6 A » 153 TR 24 » A% — 1830 P A5 3% R BT 4 4 — B3R 1Y o



KB 82 1535 TR W A BUM AL 48 (Joint Aviation Authority » JAA ) R &
A o e R E ARG B2 ABMEFARE  WB N A REBRE ~ TRARR
B~ o RAR T USRI AT HL ~ K AR R JE BRI AR R A 85 A o

RE 845 #AMEIITHERRZ TAKREE | 538 TR b s =18
PR RE BRI A5 TR ROH LR BRFERREE T2 13 BAF
Rlé~ %~ P8 o BRER A F 1SO9000 £ 7 o 1534 T 85 4 IAF 1SO9002
35 VA BB AL E A (Joint Aviation Regulations * JAR) JAR145 415 B #tU R » F
FHLBEAREXRETRERER o

KBl 87 FEMA RIS ENRFIEALA > BEZT AIPHMA BT R R

RE 88 MaBmER) Bk  BHEIREIBEANR ARENE LS
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538 TR LA 2 BA53E ~ L 153 - MR BH B EEFR» hm R B
BB TR RER SR O HE A FaaRRES o
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RS T 2w 18 B A < A3 ARIEFE30 ~ b 53830 ~ RIS 40 AR
o XAMBESLEREA K o



MM BNAERS

AP A S S AR R AL A R A TAR A S SR A R AR 2
Ko ABBAS R ZERE
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WA~ T RS BAD A RS A A 2 AR o S AR BB B
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AR TALEF R 7 > GHRIAL TREA FE2IUTIFFCARRIT - §
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o HTHRIEHRAESF ;
o HBEILFIRGFAXERFE IMA CFAA ~CAA M EE ~ HFHHR KU
HBIFREK
o ERHEHIFKFE ~AD ~ Alert Service Bulletin 7847 /R A Z A&
o RABRBEHEBELEGA T ABRE > LR ARATLAE
BABEHE
. DFBEFRE ERIERZ THALAEA
BB FAMTEEIEE S (Reliable Control Program » RCP) it » & 47X 7
AR ANRER » O BIRATANYFE CAA R LEAMIMELEZ
ZR-TEEEEATR—MARENERET BT REEE L B €L EUHERE

B AE X A ~ T S ALK

o

B

e R OB B AL ¢ AEAZA S R4~ MBI TG4 o
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30 Aircraft Accident Investigation Commission, AIRCRAFT ACCIDENT INVESTIGATION REPORT 96-5,
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81 DGAC India, Civil aviation aircraft accident summary for the year 1995, East West Airlines, Fokker F27,
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N5 8 K% A3. 285 M5 LR &/ Z & H £ 4 A7 & 3 (mandatory continuing

airworthiness information) J ° sbA& 4] A AR BR L 5 E%?F[t%ﬂéé,(fg»i’@b\§iﬁu‘ s 15 4
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Gl

BlIF RAVAS# 5 8 IRM & 5% 4.3.3 # -

The Sate of Registry shall, upon receipt of mandatory continuing
airworthiness information from the Sate of Design, adopt the mandatory
information directly or assess the information received and take

appropriate action.

P 3E
At 2 B F 7B T T B TR B A A A o JEEHIRIK

ITH & 7F &K IR & 76T IXHAT °

3 4.3.2 1% % - The State of Design of an aircraft shall transmit any generally applicable information which

it has found necessary to the continuing airworthiness of the aircraft and for the safe operation of the aircraft
( hereinafter called mandatory continuing airworthiness information) asfollows

432 X TP FARNEE 1 AT B RFTEBAL T F L4740 B H 47 @ AL A A X 8 245 R B4% - ABERR A

o

REOF7A%IMIBERAMNGSE 8HRMHT > FA3HX MHAFHEMRETR RLE
"mandatory continuing airworthiness information” is intended to include mandatory requirements for

maodification, replacement of parts or inspection of aircraft and amendment of operating limitations and

procedures. Among such information is that issued by Contracting States in the form of airworthiness

directives.

REQOF7A%IMIBEARRMAEE RMHAT » HAIHX THRMFHKEAMAAR] FEAS
MG AMER] REOSMREBEIBHGH S LHZAH - REIXBRERPNERZFIIEEAS

B g BB EMAE S BB ZF TR -
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BEERALN B 8T & H 422 8 -

The continuing airworthiness of an aircraft shall be determined by the Sate
of Registry in relation to the appropriate airworthiness requirements in

force for that aircratft.

The Sate of Registry shall develop or adopt requirements to ensure the

continued airworthiness of the aircraft during its service life.
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43 Some Noise Transmission Loss Characteristics of Typical General Aviation Structural Materials, J. Roskam,
C. van Dam and F. Grosveld, University of Kansas, Lawrence, Kan.; and D. W. Durenberger, General
Dynamics, Fort Worth, Texas °
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46 ANNEX 6, Part I1. International Standards and Recommended Practices, International General Aviation-
Aeroplanes. Sixth edition, July 1998 -

a7 ED-112 MINIMUM OPERATIONAL PERFORMANCE SPECIFICATION FOR CRASH PROTECTED
AIRBORNE RECORDER SY STEMS. 27 January 2003 °
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8 (a) John C. Clark, “Trajectory Study,” National Transportation Safety Board, Bureau of Technology,

Washington, DC, July 12, 1985.
(b) Hugh Oldham, “Aircraft Debris Trajectory Analysis,” 304 Lyonswood Drive Anderson, South Carolina
29624, August 21, 1990.

49 Aviation Accident Report: In-flight Breakup Over the Atlantic Ocean Trans World Airlines Flight 800
Boeing 747-141, N93119 near East Moriches, New York July 17, 1996. Report Number: AAR-00-03.
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The ASC recommends that Boeing reassess the role of the field service
representative such that a more pro-active and problem solving consultative effort

can be achieved. In 1999, Boeing undertook an extensive reevaluation of the role



of our field service representatives. This reevaluation did not change the
technical support role of our representatives, but rather expanded the role to
emphasize consultative support on larger and more forward-looking issues as
listed below.

A greater emphasis with airline management concerns involving complex
technical and business issues

* Advising customer personnel regarding cost of airplane ownership, safety
issues, and operational efficiency

* Facilitating changes to Boeing-recommended maintenance procedures,
operational procedures, or designs in response to technical and operational
problems observed at operators

 Above al, strive to recognize problems and trends before they have an

adverse impact on safety

We believe these changes, aready in place, meet the intent of the ASC

recommendation.
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Boeing's NDI staff researches and develops for operator use new non-destructive
inspection methods and tools that incorporate technological advances and
accommodate evolving inspection needs. For example, new ultrasonic methods and
tool were developed to assist operators with the inspection of repairs associated with
tail strikes in accordance with Service Bulletin 747-53A2489. These Boeing NDI

research and devel opment efforts will continue.
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e  Establish appropriate criteria (taking into account the size of the repair and
other relevant considerations) to identify those pressure vessel repairs to
transport-category airplanes that could be hiding damage that, if not
addressed, may lead to multiple-site fatigue damage and fatigue cracking and
could result in structural failure of the airplane. (A-03-07)

* Issue an airworthiness directive requiring al operators of transport-category
airplanes with pressure vessel repairs identified as a result of applying the
criteria discussed in Safety Recommendation A-03-07 (other than those
covered by Service Bulletin 747-53A2489) to (1) immediately remove the
repair doubler to determine whether hidden damage that could lead to
multiple-site fatigue damage (MSD ) or fatigue cracking is present and, if so,
repair the damage in accordance with the applicable structural repair manual

(SRM) or (2) perform repetitive visual and nondestructive inspections for
MSD and fatigue cracking at appropriately conservative intervals until the
doubler is removed and, if any cracking is detected, immediately remove the
doubler and repair the damage in accordance with the applicable SRM. The
results of these inspections should be provided to the FAA. The only repairs
that should be €eligible for exemption from these requirements are those that
are supported by credible and detailed engineering documentation
substantiating that the repair was performed in accordance with the

applicable SRM and only after a visual inspection to confirm that the repair



conforms to that documentation. (A-03-08)

e Inform maintenance personnel about the circumstances of this accident and
emphasize that improper repairs to the pressure vessel may be hiding damage
that allows the development of multiple-site fatigue damage and fatigue
fracturing that could lead to structural failure. (A-03-09)

* Require the manufacturers of pressurized transport-category airplanes to
include in their structural repair manuals, training programs, and other
maintenance guidance, warnings about the possibility of structural failure

resulting from hidden damage. (A-03-10)

EFRBAMEBEANT_F LA AUE LEBRRXENEAZTETERY
T :

* ToA-03-07

The Federal Aviation Administration (FAA) agrees that appropriate
criteria need to be established to identify those pressure vessel repairs to
transport-category airplanes that could be hiding damage. The FAA agrees
that if thisissue is not addressed, it may lead to multiple-site fatigue damage
and fatigue cracking and could result in structural failure of the airplane. The
FAA isworking with airplane manufacturers to establish appropriate criteria.
This effort involves independent discussions with various manufacturers to
determine what criteria are appropriate for their airplanes and consolidation
of the information into one general set of criteria. It is estimated that this

effort could take approximately 8 months to complete.
e ToA-03-08

In response to Safety Recommendation A-03-07, the FAA is working
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with airplane manufacturers to establish appropriate criteria to identify those
pressure vessel repairs to transport-category airplanes that could be hiding
damage. Once the criteria are established and the FAA has identified airplane
models that are determined to be at risk of failure due to hidden multiple-site
damage as a result of improper repairs to the pressure vessel, the FAA will

initiate appropriate airworthiness directive action.

The FAA issued AD 2003-03-19 later on.
* ToA-03-09

The FAA will issue a flight standards information bulletin to discuss the
circumstances of this accident and to address potentially catastrophic
consequences of improper pressure vessel repairs. The bulletin will ask
maintenance inspectors to emphasize to their respective air carriers during
required inspections that improper repairs to the pressure vessel may be
hiding damage that allows the development of multiple-site fatigue damage
and fatigue fracturing that could lead to structural failure. The FAA plans to
issue the bulletin by October 2003.

* ToA-03-10

The FAA is working with Boeing to determine what warnings might be
appropriated to be included in the Boeing structural repair manuals (SRM ) .
The FAA is aso working with other transport airplane manufacturers to
review their repair manuals to determine if additional warnings or cautions
need to be included in the SRMs. In those cases where there is ambiguity in
the repair instructions, the FAA will ask manufacturers to include clarifying

material or warningsin their SRMs.



The FAA is aso evaluating the need for general guidance relating to the
repair of tail strike damage or of the damage that can result from hidden
damage. | will provide the Board with any guidance material issued as a

result of the evaluation.

KEREA SR

Regarding improper repairs concealing damage:

Boeing issued SB B747-53A2489 ( origina release) on 26 Nov 2002 to

recommend inspection of repairsin the tail strike area of B747 airplanes.

Boeing issued SB B747-53A2489 Rev 1 on March 13, 2003 to add an optional

ingpection method.
The FAA issued AD 2003-03-19 related to the above SB.

In developing the criteria for the SB, Boeing evaluated the potential for similar
damage on other models and due to other causes that could lead to a catastrophic loss
of structural integrity. That evaluation included a review of several hundred reports of
scratched skins and lead us to conclude that only tail strikes are likely to cause the type
of damage that could be hidden by a repair and lead to catastrophic loss of structural
integrity. Boeing then evaluated each model for susceptibility to tail strike damage of
this sort and concluded that only the B747 required a service bulletin for directed

Inspections.

Since then Boeing has also been working on a different issue known as "skin
scribing” in which certain maintenance activities result in scribe lines on fuselage skins,
which act like scratches and can lead to fatigue cracking. However, this issue does not

involve improper repairs concealing scratches or other damage that was the topic of the
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NTSB Safety Recommendation. There have been a number of activities related to skin

scribing on various models.

Boeing has also been working with the FAA on their response to the NTSB Safety
Recommendation related to improper repairs concealing damage. Boeing has
suggested to the FAA that there are many similarities between this issue and the skin
scribing issue and they may wish to address both issues consistently or even

concurrently.
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Office of Aviation Safety

Attached are the final NTSB staff and advisor comments on the draft final report on the accident
involving China Airlines flight 611, a Bocing 747-200, B18255, which crashed into the sea near
Makung, Taiwan, on May 25, 2002.

The attached comments were compiled from the draft final report dated December 3, 2004. The
December 3 draft report incorporates the substance of the comments provided by the NTSB staff
and advisors on March & and August 6, 2004.

I would like to congratulate you and the Aviation Safety Council for conducting a very thorough
investigation that resulted in a comprehensive and execllent report that identifies many

significant recommendations that will increase aviation safety around the world.

Thank you for providing us the opportunity to review the Aviation Safety Council’s draft report.

Best regards,

Enclosure:  China Air 611 NTSB Staff and Advisor Comments (Final)
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China Air 611 NTSB Staff and Advisor Comments (Final)

With respect to the following sections of the draft report, the NTSB staff suggest the following
changes:

4.1.2 Safety Recommendations

To Aviation Safety Council. Ministry of National Defense. and Ministry of Justice
NTSB staff fully support these two recommendations. The NTSB has a Memorandum of

Agreement with the US military so that all available radar data can be utilized in our safety
investigations in the United States. In addition, NTSB staff have the authority to order an
autopsy, when necessary, in order to obtain this important accident information.

NTSB staff agree with the following comments on the draft report provided by the Boeing
Company.

Below are Bocing’s comments on the CI611 Final Report Draft dated 3 December 2004. In
quoted sections of the report, recommended insertions are underlined and deletions are shown

with steleeout.
Volume I

Executive Summary

Page i paragraph 1

The body of water where the erash oceurred is referred to as the “Taiwan Strait™, rather than
“Taiwan Straits”, on most maps, including those published by the Government Information
Office of the Republic of China (ref: http://www.gio. gov.tw/taiwan-website/2-
visitor/map/index.htm). The ASC may wish to revise this geographical name throughout the
report.

For readability, we recommend that the last sentence be revised as follows:

One hundred and seventy-five of the 225 occupants on board the CI611 flight, which
included 206 passengers and 19 ecrewmembers, sustained fatal injuries; the remainders-
were-are missing and presumed killed.

Findings Related to Probable Cause

Page iv Finding 2

In this finding and in other locations in the report, the aceident airplane is referred to by the
registration number it carried at the time of the crash, B-18255. At the time of the tail-strike
event, the airplane carried a different registration number. Therefore, we recommend that this
finding be revised as follows:

On February 7 1980, B-18255 (then registered as B-1866) suffered....

This comment also applies to sections 2.3.1 and 2.3.1.1, page 156, and section 3.1, Finding 2,
page 221.

Page iv Finding 4.
1 of 6
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This finding summarizes the results in Section 2.2.6.1 of the report. To more accurately reflect
the laboratory findings, and the text of section 2.2.6.1, we recommend that the finding be revised
as foll ows:

Evidence of fatigue damage was found in the lower aft fuselage centered about STA
2100, between stringers S-48L and $-49L, under the repair doubler near its edge and
outside the outer row of securing rivets. A cumulative length of 25.4 inches of fatigue
cracks, including a 15.1-inch continuous through thickness erack and some small fatigue
cracks (MSD) were confirmed. dfost-ofthemwereintiated-form-The 15.1 inch erack and
most of the MSD eracks initiated from the seratching damage associated with the 1980
tail strike incident.

This comment also applies to section 3.1, Finding 4, page 221.

Page iv Finding 3.

The residual strength analysis includes inherent conservatisms. As a result, the calculated
capability is somewhat less that the demonstrated capability. Therefore, we recommend that the
last sentence of this finding be revised to read:

The skin assembly was beyond its calculated capability limit with the extent of identified
damage during the application of normal operational loads.

This comment also applies to section 3.1, Finding 5, page 221.

Other Findings

Page vi Finding 4

This finding lists a number of scenarios which were considered and then ruled out by the ASC.
However, “cargo door opening” is not included in this list, although it too was ruled out (ref
section 2.1.6). Therefore, we recommend “cargo door opening” be added to this finding:

The possibilipossibilitics of a midair collision, engine failure or separation, cabin over
pressurization, cargo door opening, adverse weather or natural phenomena, explosive
device, fuel tank explosion, hazardous cargo or dangerous goods, was-were ruled out as
potentials of this in-flight breakup accident.

This comment also applies to section 3.3, Finding 4, page 225.

Recommendations to Boeing
Page xiv Recommendation 2
We would like to provide the following response to be included in the final report.

Boeing’s NDI staff researches and develops for operator use new non-destructi ve
inspection methods and tools that incorporate technological advances and accommodate
evolving inspection needs. For example, new ultrasonic methods and tool were
developed to assist operators with the inspection of repairs associated with tailstrikes in
accordance with Service Bulletin 747-53A2489. These Boeing NDI research and
development efforts will continue.

2 of 6
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China Air 611 NTSB Staff and Advisor Comments (Final)

Section 1.6.8

Page 36 Figure 1.6-12

The red line in the figure that indicates the location of the erack on B-182355 is located too far
away from S-49L. It is shown aligned with the second rivet in the shear tie between 5-49L and
5-48L. The actual crack location was closer to first rivet and is more aceurately depicted in
Figure 1.6-13.

Section 2.2.5
Page 145 Paragraph 2

We recommend the following revisions to clarify the location of the various stain marks visible
in the photographs taken in November 2001.

The photograph is taken from underneath the airplane looking up towards the fuselage.

This area of the aircraft belly slopes upward towards the rear of the airplane. When the

aireraft is parked. the forward end of the doubler is closer to the ground than the aft end.
There were several traces beerrobserved on the doubler and the skin around STA 2100.

Fhetraees-Traces 1, 2, and 3 arc s-brown in color and straight toward the aft of the
aircraft, suggesting that the traces were induced by the relative wind during flight. Trace
4 shows several curved lines of transparent condensate liquid that flowed from STA 2090
toward the fere-forward (lower) end of the aireraf-doubler, consistent with flow due to
grawtv when thc aircraft is parkcd ﬂm&r—k@—suggﬁ&ﬂg—ﬂﬂﬂhﬁ%@-ﬂ%—

8 : B th uad. The traces seen in the November
2001 photographs were not ewdent on the wreckage when it was recovered.

Section 2.2.6.2

Page 148 Paragraph 3
We recommend that this paragraph be revised as follows to clarify the findings of the laboratory

work:

g1 Frettmg marks were more

pronourn ced near the main fat:lgue crack area and fm—ﬂepless pronounced at #-both ends

of the crack. This pattern is consistent i-s-e-e#e-speﬂdeﬂt with the theory that the fretting

marks were causcd by the repetltwe opemng of the crack %@—met-s—al-eﬂg—the—eﬂek—

asulted-in-m etrettinedamageswereloonted : ons- Most of
the frcttmg damagc is locatcd ad_]accnt to fastcncr 10 catmns whcrc rwcts held the skin
and doubler in direct contact.

Section 2.2.8

Page 155 Paragraph 8

This paragraph states that “significant pitching forces ... likely led to the separation of the
engines at altitude”. We are not aware of conclusive evidence that suggests engine separation
was due only to pitching forces rather than some combination of forees in various axes. Indeed,
some of the pylons show signs of side-acting loads. Therefore, we recommend that the first
sentence of this paragraph be modified as follows:

3 of6
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During the breakup process, the abrupt change in pitehine—snesments acrodyvnamic
characteristies would likely have resulted in significant piteling—inertial forces that lileals

led to the separation of the engines at altitude.

Section 2.3.1

Page 156

This section describes the tail strike occurrence, ERE (747)AS5062 (Appendix 3) and the
subsequent repair. The ASC may wish to consider adding information about an inconsisteney
that exists on the sketch that accompanies the ERE. For the Section 46 damage, the ERE depicts
a temporary repair doubler 23" wide covering the area from $-49L to 5-49R. In actuality, the
distance from $-49L to 5-49R is greater than 23”. The doubler recovered on item 640 measured
23" wide and covered only from 5-49L to 5-51R. The ASC may also wish to consider adding a
staternent that the 25 May 1980 Major Repair and Overhaul Record (Appendix 7) does not
specify whether it is referring to the Section 46 repair, Section 48 repair, or both.

Section 23.1.1

Page 156 Paragraph 1

This paragraph discusses the SRM requirements for damage within and bevond the allowable
limits. The SRM allows blend outs when the damage is within allowable limits but does not
prohibit an operator from installing a doubler or replacing a skin in such situations. Currently,
the second sentence in the draft report could be interpreted to imply that the SRM does not allow
replacement or a doubler repair if the damage is within allowable limnits. Therefore we
recommend that this sentence be revised as follows:

Specifically, the Boeing SRM sequiredthat allows scratches in the damaged skin within

allowable limits to be blended out, e+4£. If, however, the damage was too severe and
beyond allowable limits, the damag ed skin had to be cut off and a doubler was to be
installed, or the old skin was to be replaced with piece of new skin.

Page 157 Paragraph 2
This paragraph mentions three repair doublers on the lower portion of the fuselage, one in

Section 46 and two in Section 48. A fourth repair doubler is visible in the photographs taken in
November 2001. Itislocated in Section 46 immediately aft of the item 640 doubler and appears
to occupy the area enclosed by the dimension lines on the sketch accompanying
ERE(747)AS062. The section of fuselage skin containing the fourth doubler was not recovered.
The ASC may wish to mention this doubler by adding a new sentence between the first and
second sentence:

A fourth repair doubler located just aft of the itemn 640 doubler is visible in the
photographs taken November 2001. The section of fuselage skin containing this fourth
doubler was not recovered.

The sixth sentence states no records could be found concerning the Section 48 doublers.
However, ERE(747)A5062 (Appendix 3) shows the temporary doubler in section 48. In
addition, as noted above, the 25 May 1980 Major Repair and Overhaul Record (Appendix 7)
does not specify whether it is referring to the Section 46 repair, Section 48 repair, or both.
Therefore, the ASC may wish to consider revising the sixth sentence to read:

However, no additional records can be found regarding the two repair doublers in Section
48...

4 of 6
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China Air 611 NTSB Staff and Advisor Comments (Final)

Section 2.3.1.2

Page 157 Paracraph 1
The first sentence should be modified as the noted section of the SRM is applicable to fuselage

skin only:

The 1976 version of Boeing SRM 53-30-01 Figure 1 provided allowwable damage to the
aireraft fuselage skin.

The third sentence should be revised to indicate that the SRM permits both replacement or repair
of damaged structure:

The remaining skin must be no less than 85% of its original thickness when the length of
the damage is longer than 11 inches; otherwise the damaged area must be replaced or
repaired per SRM 53-30-03 to restore the structure strength.

Section 24.1

Page 163 Paragraph 3

This paragraph discusses the capability of high frequeney eddy current (HFEC) inspeetion to
detect the presence of a crack in the fuselage skin under the item 640 doubler. While HFEC
would not have been able to detect the erack through the doubler, HFEC would be capable of
detecting the crack if the inspection were conducted from inside the airplane. Therefore, we
recommend that the last sentence be revised to read:

Therefore, the erack would still not be detected if $he- external high frequency eddy

current had been used for structure inspection.

Section 24.1.1.1
Pare 164 Pararraph 2
The document name was omitted from the first sentence:

The Boeing CPCP document categorizes structural inspections into three different levels
depending on the intensity needed for the inspection: general visual, surveillance, and
detailed visual.

Section 2.5

Page 177 Paragraph 2

We recommend that second paragraph of this section be revised as follows to elarify the concept
of residual strength

Replace this paragraph:

“Residual strength” is the static strength capability of a structural component for a given
set of damage, or cracks. With existence of eracks in the aireraft structural component,
the residual strength will decrease with the growing of the crack length. The residual
strength should always excess the limitloads of the aireraft to ensure the structural
safety when aireraft is in services. Once the residual strength falls below the operating
loads , the structure will no longer sustain the loading and the structural failure will
oceur.

With this paragraph...
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“Residual strength” is the strength capability of a structural component for a given set of
damage, or cracks. Residual strength analysis is used to determine the critical damage
length. Critical damage is the maximum damage, including multiple site damage (MSD),
that can exist before the capability of the structure falls below regulatory load conditions.
It should be noted that regulatory load conditions are typically significantly higher than
the maximum operating load expeeted to occur during a typical flight.

Volume IT

Appendix 16 BMT Lab Report

The BMT Report included in Volume II is the original issue of report M522570 dated December
2002, which contains an error on Figure 20. It should read, “Figure 20, SEM photograph
showing the compressive deformation of the cladding just forward of Hole +15. The error was
corrected in Revision A of report M522570, which was provided to the ASC in March 2003.
Revision A should be included in Volume I instead of the original release. When the change is
made, we ask that the ASC omit the names of the Boeing employees who prepared the report, as
has been done in the current version of Volume IT.

6 of 6
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Attachment A

Attachment A

China Airlines Comments - Metallurgical Examinations

Foreword

Part One of this attachment was submitted to ASC in February
2004 by China Airlines. It has been reviewed in its entirety by
China Airlines, and has been adopted as Chiha Airlines
considered opinion with respect to metallurgical interpretations
resulting from several examinations of accident wreckage.

Subsequent to that time further examinations of the item 640
doubler edge (faying surface) were undertaken at C3IST (in
September 2004). Observations were made concerhing
metallurgical interpretation of the information gleaned at that
time. The comments have been reviewed in their entirety by
China Airlines, and constitute the considered opinion of China
Airlines; they are appended as Part Two of this attachment

Parts One and Two of this attachment, although written
predominantly in the first person, as seen through the eyes of
our metallurgist expert, nevertheless have been adopted by,
and as such represent the combined opinion of, the China
Airlines designated investigation team.
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Part One - CAL Comments - Metallurgical Report Regarding Cl-611 February 25" 2004

2.1.

2.2.

2.3.

2.4,

Part One

Report Regarding Metallurgical Examination Cl-611

1 REFERENCES

1) Chung Shan Institute of Science and Technology (CSIST)-
Report 910383 draft copy of which is undated but believed to have
been released October 14, 2002; herein referred to as CSIST report;

2) Boeing Materials Technology Engineering Report MS 22570
dated December 18, 2002; herein referred to as the Boeing report.

2 BACKGROUND

The following report presents what | consider to be factual information
that was developed during the examination of the components as well
as my interpretation and analysis of these facts.

| was not present throughout all times during the examination of
components from the accident airplane. However, | was present during
the initial and critical examinations of specific components and follow-
up discussions at CSIST that culminated in the CSIST report and for
the time frame of November 5 to 15, 2002 pertaining to the Boeing
examination and report reference 2). In addition, | examined a
considerable portion of the accident hardware that was recovered.

For the record, | did not have the opportunity to review the Boeing
report until about April 19, 2003, when this document was first supplied
to me. The Boeing report incorrectly indicated the presence of China
Airlines representatives at the Boeing examination through the time
frame of November 22, 2002. To my knowledge no representatives of
China Airlines, including myself, were present at Boeing from
November 16 through 22, 2002.

| left the Boeing examination at the end of November 15, 2002 with the
full understanding that there were no further examinations that were
going to be made and that the added time to November 22 would be
needed only to collate what information was available and already
documented. However, before leaving Boeing | was apprised of and
agreed to the fact that there was one area of fracture outside of the
slow growth fatigue regions in the form of a step-wise roughened
fracture morphology that may have been evidence of cyclic
progression. This step-wise region was positioned near rivet holes 1 to
+1 relatively close to the main through-the-thickness fatigue regions.
My examination disclosed no other regions containing evidence of
cyclic progression in areas determined to be indicative of overstress in
the CSIST report. It was after November 16, 2002 that the Boeing
Company introduced the theory of quasi-stable fracture outside of the
slow growth fatigue cracking regions and expanded their interpretation
of the length of fatigue cracking.
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Part One - CAL Comments - Metallurgical Report Regarding Cl-8611 February 26" 2004

3

3.1.

3.2.

3.3.

3.4.

CSIST AND BOEING REPORTS REGARDING SKIN FATIGUE S-49L

Regarding Boundary Extents of Slow Growth Fatigue Cracking:

Both the CSIST and Boeing reports as well as my examination of the
hardware indicated that the furthest forward and furthest aft positions
that contained small intermittent areas of slow growth fatigue cracking
were at rivet hole location +14 {on aft side of hole, at approximate STA
2062.7) and at rivet hole 51 (on the aft side of hole at approximate STA
2133.4). There appears to be no disagreement regarding this fact
Also, in all instances the slow growth fatigue cracking propagated
primarily in the upward direction {direction through the skin thickness).
The physical distance between the most forward crack and most aft
crack is approximately 71% inches. This does not mean that a
continuous crack existed between these areas. Instead it only
describes the most forward and most aft positions where small
separated cracks were found. Figure 11 of the CSIST report probably
best shows how discontinuous and small these cracks are in the area.

Regarding Additional Slow Growth Fatigue Areas

The CSIST report did not identify some small slow growth fatigue
regions that were reported in the Boeing report. The Boeing report
indicated that there were 3 additional cracks at rivet hole positions of
+11 aft, 33 aft and 34 forward' that were not reported on in the CSIST
report. My examination indicated that there was an indication of an
additional small fatigue crack in the position corresponding to the aft
side of rivet hole +11. However, the additional cracks identified in the
Boeing report at rivet holes 34 forward and at rivet hole 33 aft were
much less clear, if indeed they did exist.

While at Boeing and in my presence an attempt was made to prove by
SEM examination that there was a fatigue crack on the forward side of
hole +11. Results of that examination showed that the +11 fwd crack
indication had an overall and high magnification fractographic
appearance similar to the other fatigue areas that were examined
using the SEM. Even though visible striations could not be found, the
features at the crack indication at hole +11 aft appeared identical to
other fatigue areas similarly examined. Again, it was not clear whether
there were small fatigue cracks at 33 aft and 34 forward and there
were no SEM examinations made of these suspected crack indications
to verify their presence.

In addition, the CSIST report identified indications of slow growth
fatigue cracking at the forward position of rivet hole +1 (10 to 20%
through the thickness). In the Boeing report there is no mention of this
cracking (missing from Table IV, page 31, reference 2).

! Identified in Boeing text pg 3 as aft but in reality was forward. In Table VI, page 31 correctly
identified as forward.
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Part One - CAL Comments - Metallurgical Report Regarding Cl-611 February 25" 2004

Regarding Stable Crack Growth in Overstress Regions

3.5. The CSIST report makes no mention of any observed cracking outside
of the slow growth fatigue regions and the interpretation outside the
fatigue regions was that they were produced by a single load
overstress stemming from the slow growth fatigue regions. However,
the Boeing report indicated that there were numerous areas in the
overstress regions that were indicative of stable crack growth, which
Boeing alone identified as “quasi-stable” fracture. These Boeing hamed
‘quasi-stable” fracture zones were in the form of somewhat step-wise
roughened fracture morphologies that could be seen on a macroscopic
scale but which had both macroscopic and microscopic overstress
features containing no evidence of fatigue striations.

3.6. My detailed visual examination of all the fractures disclosed only one
area suggestive of any incremental high-stress fracture progression, as
indicated below.

3.7.  The only pronounced step-wise fracture region is that documented in
Figures 15 of the Boeing report located on a plane offset from rivet
holes 1 to that of rivet hole +1. This area is adjacent to the frame
position at body station 2080 and is well within the extents of
undisputed slow %rowth fatigue positions. These rivet hole positions
were downstream” of (in this case forward of) the 100% through-the-
thickness slow growth fatigue cracks that were centered near rivet
holes 4 and 5. |n addition, this area is just downstream of where the
shear tie fastens to the 2080 frame. Transference of load to the 2080
frame as the fracture progresses through the shear tie connection
could lower the stress in the skin and perhaps account for the
incremental fracture phenomenon in this region. The exact number of
steps in this region is unclear but the Boeing Report indicated there
were 14 steps in their photographic display of Figure 15.

3.8. Boeing reported an appearance of incremental crack growth indications
(Boeing termed quasi-stable) between rivet holes +9 and +10 as shown
in the top photograph of figure 16 in the Boeing report. This area is well
downstream of (forward of) the nearest completely through-the-
thickness fatigue cracking and is just before (in this case aft of) small
slow growth fatigue regions near the forward extent of slow growth
fatigue cracking. The markings in this area were extremely faint and
much less obvicus than that between 1 and +1. As a further note, the
area contains no evidence of slow growth fatigue immediately
upstream from this position and is in an area far removed from the
hearer 2060 frame connection. At best there are only about 3 steps
indicated on the fracture and these are unclear.

3.9. Other areas that the Boeing report indicated were representative of
stable crack growth in overstress regions were those shown in the
center photograph (between rivet holes 32 and 33) and lower
photograph (between rivet holes 55 and 56) of figure 16 and in figure
17 (around rivet hole 7). These areas also contained extremely faint

? Downstream is in the direction away from the primary overstress from the main fatigue area
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Part One - CAL Comments - Metallurgical Report Regarding CI-611 February 25" 2004

marks with little or no step-wise deviation in the fracture plane. Again,
there were only about 3 faint marks in each of these areas. The
fracture area between rivet holes 55 and 56 is well downstream of (in
this case aft of) the undisputed aft extent of slow fatigue crack region at
hole 51. Whether these marks were made by the fracture process
cahnot be established without corroboration by the existence of
identical marks on the mating fracture half (mating half not recovered).
Even if by chance these marks were indications of momentary fracture
stoppage this cannot be considered as evidence that these were
produced before the accident flight.

3.10. Incremental crack growth outside of the position extents of localized
and isolated regions of slow growth fatigue cracking is not only highly
speculative but in my opinion nonexistent and unsupportable.

3.11. Boeing also surmises in their report that rubbing or deformation of the
thin clad section of the fracture as far aft as rivet hole 62 is evidence of
overstress crack stoppage and subsequent crack closure produced
from contact with the mating fracture surface. | disagree with this
analysis and as far as | know it has no basis to be considered as fact.
The appearance of the cladding separation in this area was not
indicative of a rubbing wipe and was remarkably different than that
found near the primary fatigue regions {compare figure 19 to that of 21
in the Boeing report) Again, even if by chance these were indications of
momentary fracture stoppage and crack closure, it can not be
cohsidered as evidence that these were produced before the accident
flight.

Skin Fracture Extending Forward of STA 2060:

3.12. The Boeing report, with no photographs or other documentation
evidence supplied, indicates that there was incremental crack growth
as far forward as BS 2055, approximately 5 inches forward of the
doubler edge in an area where the skin is not covered by the doubler.
The CSIST report does not mention this area of the fracture. Whether
this area of the fracture forward of the doubler contained irregular
fracture and/or post fracture mechanical damage is unknown since it is
not documented in any of the reports. However, even if it does contain
suspicious fracture it cannot be said that it occurred prior to the
accident flight A more likely scenario is that this fracture forward of
STA 2060 was produced during the accident flight or perhaps even
after the initial breakup of the airplane.

Regarding Major and Minor Striation Development:

3.13. The CSIST report concludes that there are minor striations near the
terminus regions of slow growth fatigue cracking that are probably
associated with smaller alternating stress conditions promoting the
fatigue cracking. These minor striations were within more pronounced
major striations. Boeing, in their report suggests that minor striations in
structural components are not unusual and gives the impression that
these are expected for all structural components near the critical stages
of crack growth (Boeing used the term “mature™). The Boeing report
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Part One - CAL Comments - Metallurgical Report Regarding Cl-611 February 25" 2004

3.14.

3.15.

3.186.

3.17.

does not reference why they believe these minor striations are not
unusual.

| agree that the primary stress cycle promoting cracking is that of the
pressurization cycle producing the major striations and that for
purposes of determining the number of flight cycles the minor striations
can be ighored. However, | do not agree that these minor striations are
common occurrences that are to be expected in all fatigue fractures
hear the critical stages of cracking in structural materials. Boeing has
offered no proof that constant or near constant load amplitude cycling
stress produces these minor striations.

My interpretation of the minor striations is that they are signifying minor
changes in the stress state as a result of small changes in
pressurization load and/or as a result of applied fluctuating stress cycles
during flight. Applied fluctuating load can occur during flight from the
change in bending stress in the fuselage along the longitudinal axis
when the down load on the horizontal tail varies during flight. In essence,
the change in the tail load will vary the stress especially in the presence
of a significant opening in the fuselage andfor detachment of frame
structure to the skin. In general there appeared to be about 3 minor
striations for every major striation near the latter stages of slow growth
fatigue cracking. The so-called “quasi-stable” fracture regions outside of
the slow growth fatigue regions in the most part appeared to have about
3 offsets, which is of similar magnitude to the minor striations being
developed in the later stages of slow growth fatigue. It is therefore
believed that tearing of the fuselage structure outside of the well-defined
fatigue regions could very well be associated with applied stress from
alternating tail loads or perhaps even changes in pressurization
produced during the accident flight.

The Boeing report states that the “quasi-stable” fracture region at its
extremities was formed before the last flight and even indicated some of
the region forward of STA 2060 would have been visible forward of the
doubler before the flight. | strongly disagree with that assessment
Instead, these areas (if indeed they were representative of fracture
extensions) most likely occurred during the last flight from applied
fluctuating tail loads and/or pressurization deviations.

Even though incremental fracture growth may have occurred in some
form in the areas formally assessed as overstress in CSIST report, it
has not been established with any degree of certainty that most of it
occurred as a stable crack, let alone before the accident flight. Vhen or
how most of the fracture areas occurred outside of the well-established
slow growth fatigue regions is not known nor can be speculated on with
the evidence available at hand.
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Part One - CAL Comments - Metallurgical Report Regarding CI-611 February 25™ 2004

4

4.1

4.2

4.3.

4.4,

4.5.

4.6

PROBABLE EXTENT OF PREEXISTING THROUGH-CRACKS®

Prior to Last Flight

There is little question that the slow growth fatigue cracks occurred
prior to the accident flight. Also there appears to be adequate detail
presented in both the CSIST and Boeing reports to indicate the extents
and lengths of these slow growth fatigue cracks along the bottom
surface of the skin. However, the magnitude of this slow growth
cracking that had penetrated through to the inner surface of the skin
was not established. Nonetheless an approximation can be made as to
the length and amount of cracking exposed to the inner surface from
the available data.

Figure 11 in conjunction with figures 5 through 10 of the CSIST report
were used to approximate the upper surface penetration of the slow
growth fatigue cracks (cracks exposed to the inner surface of the
airplane). From these figures it was estimated that the longest crack
penetrating the inner surface was about 8 inches in length (between
rivets 10 and 11 to just aft of rivet 19). The second longest crack
penetration on the inner surface was about 3.5 inches (from rivet 22 to
about mid position between 25 and 26). In addition there appeared to
be approximately 1 inch or so lengths of cracks around rivets 4, 5 and
21. Although there were more cracks that appeared to penetrate the
inner upper surface of the skin (such as 10 fwd and 27 fwd and aft) the
lengths of those cracks along the inner surface were so small that they
could be discounted (in addition would be covered by the rivet tails).

Other than the above nho degree of certainty can be established
regarding the through-crack length before the last flight.

However, the multiple step-wise fracturing just aft of hole +1 suggests
that a through-crack could have existed to hole position +1 (BS 2078)
on the forward end. [t is also probable that on the aft end the through-
crack was at least to the extent of slow growth fatigue cracking
between rivets 25 and 26 (BS 2107.5). Whether the through-cracking
was contihuous between these extremities or of multiple varying
lengths is unknown but if it were continuous from these extremities the
crack would be approximately 29.5 inches long.

At Last Visual Inspection During Mid Period Visit (MFV) Occurring
12/17/98 to 1/11/99

A portion of the slow growth fatigue cracking had to have propagated
subsequent to the last visual inspection required in this area. Striation
data generated during the examination of the slow growth fatigue areas
can be used to approximate this amount of propagation.

The airplane had accumulated 21,398 flight cycles at the time of the
accident. During the MPV a visual inspection was performed on the
inner surface of the skin and at that time the airplane had accumulated

* Through-crack would be a crack completely through the thickness of the skin.
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Part One - CAL Comments - Metallurgical Report Regarding Cl-611 February 26 2004

4.7.

5.1.

5.2.

5.3.

18,241 flight cycles. Therefore, between the last visual inspections up
until the time of the accident the airplane sustained 3,157 flight cycles.

Striation data was obtained in numerous areas where maximum
lengths of cracks occurred in slow growth fatigue that represented
100% through the thickness cracking (specifically between rivet hole
locations 12 and 25). Using the striation data from the Boeing report
for these areas (pages 101 to 110 of the Boeing report) calculations
can be made to estimate the depths of the fatigue cracks 3,157 cycles
prior to the accident. At each line of striation counting the estimate of
crack depths showed that they had not penetrated the upper surface of
the skin. The deepest penetration upward from the lower surface was
associated with the hole 15 area and its depth was estimated at no
more than 1.33 millimeters (mm). The skin thickness in this area was
about 1.76 mm. Thus the deepest crack was approximately 75%
through the thickness of the skin during the time of the last visual
inspection and could not be detected by visual inspection of the area.

5 RIVETING AT THE CRITICAL ROW OF RIVETS

The critical rows of rivets are those nearest the outside edge of the
doubler. Some of the critical row of rivets — specifically those centered
hear the primary fatigue cracking around STA. 2100 above stringer
49L - contained rivet tails (interior bucked button ends) that were
heavily deformed. One such rivet (identified as 19 in the referenced
reports) was even deformed off center with a small part of the rivet tail
having a high side. This rivet was adjacent to a blind rivet attaching the
repair doubler and skin to a shear tie, transmitting load to the STA
2100 frame. The area of the doubler and skin centered on STA 2100
was found after the accident to be in a permanent set as if locally
deformed by pillowing (or bulging) outward away from the normal
fuselage skin plane.

The formation of the rivet tails found above stringer 49L around STA
2100, and much less severe in nature in other areas, suggests that the
riveting was done in part to reform (or deform into place) the skin
and/or doubler sheet so as to produce a fastened joint in these areas.
The bottom of the airplane around STA 2100 is reasonably flat for the
most part between stringers 50L and 50R with an apparently more
curvilinear change upward from these locations. The riveting in the
STA 2100 along stringer 49L area appears to be more reflective of
mechanically forming the doubler and skin than it would be from just
hormal riveting of one piece to another. To imply that the rivet is
“overdriven” as a normal course of repair is misleading. Instead, this
over flattening of rivet tails may have been what was needed to fasten
the joint together in the forming of the doubler attachment.

The implication that the rivet tail does not meet the requirements of the
SRM has little significance from a structural standpoint so long as the
rivet does not fail. Even though these rivet tails were formed below that
of a defined minimum height and had larger diameters than a defined
maximum they nonetheless remained intact — still transferring load. If
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Part One - CAL Comments - Metallurgical Report Regarding Cl-611 February 25™ 2004
the rivet tails had failed in shear so as to pop off the tail and loosen the
joint then there would be significance in the fact that the rivet tail was

overly deformed. Again, the rivets did not fail in this area nor was there
any appreciable number that failed over the whole of the repair doubler.
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6 SKIN SCRATCHES UNDER THE CENTRAL PORTION OF THE DOUBLER:

6.1.

The deepest and most pronounced scratching of the skin from the
1980 abrasion event was found to be associated with the support
stringers and shear ties reinforcing the skin area. This extensively
scratched area was situated for the most part well under the location of
the doubler repair and away from the critical rows of rivets. Even
though these centralized areas displayed relatively deep residual
scratches there was no evidence of cracking associated with them.
These centralized scratches posed no problem since almost the total
skin thickness was still available to support the load and with the
doubler repair attached to this damaged area the stress would be
approximately halved in the skin. There appears to be no adverse
consequences resulting from leaving the scratched skin area intact and
covering it with a doubler (instead of cutting it out) provided that the
scratched area is nhot at or outside of the critical rows of rivets.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

7 CONCLUSIONS:

There are minor differences in the description of the slow growth
fatigue regions between the CSIST and Boeing reports. Except for one
small crack positioned on the aft side of rivet hole +11 the extents and
positions are probably best and most accurately identified in the CSIST
report.

Step-wise fracturing in the region near holes identified as 1 and +1
may indicate differing magnitudes of stress applications at or near an
overstress condition that progressed the fracture. The number of stress
applications in this region is unclear but could be about 14 or so in
humber. Using the above as evidence of completely through-the-
thickness fracture the furthest forward extent of 100% through the
thickness fracture would be at hole +1 (approximate BS 2078).

The faint step-wise fracture regions outside of those indicated in the
vicinity of rivet holes 1 and +1 should not be considered as being
evidence of preexisting cracking to those positions prior to the accident
flight.

Boeing’s interpretation of deformed cladding at rivet hole positions 57
to 58 is inconclusive in establishing preexisting cracking prior to the
accident flight. A more likely scenario is that this deformation resulted
during the accident flight or for some other reason.

Using the step-wise fracture to the rivet hole +1 position as evidence of
preexisting through-cracking the overall length of through-cracking in
the skin at the time of the accident flight was approximately 29.5
inches.

Unless it can be otherwise proven the minor striations could be
signifying loading conditions as a result of longitudinal fuselage
bending and/or pressurization deviations.

The slow growth fatigue cracks could not be detected by visual
inspection from the outside of the airplane since they were covered by
the repair doubler.

At the last visual inspection during the MPV the slow growth fatigue
cracks did not penetrate the upper inner surface of the skin and
therefore could not be detected by visual inspection from the inside of
the airplane.

The over-flattening of the rivets on the upper rivet row along stringer
49L appear to be associated with in place doubler forming and did not
jeopardized the joint integrity.

There appears to have been ho adverse consequences resulting from
leaving the scratched skin area intact and covering it with a doubler
(instead of cutting it out) provided that the scratched area is not at or
outside of the critical rows of rivets.
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Part Two — CAL Comments on Doubler Markings December 18" 2004

Part Two

Comments Reqarding the Hoop-wise Markings on the Doubler Faying
Surface

| examined the hoop-wise rub damage to the doubler in great detail while at
Boeing in November 2002 and again at the CSIST in September 2004,

My observations of the hoop-wise rubs were as follows: The hoop-wise rubs 1)
were not continuous from rivet to rivet (did not exhibit a fracture fretting line as
would be expected from a continuous crack), 2) were of differing magnitudes
and in some cases highly local and extremely small and, 3) in the most part
appeared clearly fresh (ho evidence of alumihum oxidation that would
normally be expected on long term fretted surfaces).

| also examined the photographs of the SEM viewing and metallographic
sections of the rub area associated with rivet hole 32 that were taken during
the September 2004 examination at CSIST and have the following comments:
The SEM examination did not show deposits other than that which would
have been expected considering the environment that the area had
experienced subsequent to the airplane breakup (water and seabed
contamination, retrieval environment on deck of a ship and land exposure
before and after laboratory examination). The metallographic sections
showed no clear evidence that there were repeated movements due to fretting.
For the record | respectfully take exception to the terminology used by CSIST
that there were superimposed rubbing or rubbing deposits found during this
examination.
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Conclusions:

The hoop-wise markings appeared to be related to crack opening with no evidence
of crack closure. Because of this, the hoop-wise rubbing damage most likely was
produced rapidly as a result of the overall fracturing in the area and not as a result of
numerous cycles of pressurization stress.

If a continuous crack did exist in the presence of repeated hoop-wise movements of
the flapping skin piece (not recovered) there should have been extensive areas of
fretting along the whole of the crack fracture line, not just in a few areas associated
with some of the rivets, especially some highly local small areas of rub. If varying
hoop stress had caused the skin flap to produce these marks they should have been
readily evident between the rivet holes as well. Since there was no evidence of
continuous or near continuous hoop-wise mark associated with the crack line these
hoop-wise marks could be construed as evidence that there was hot a long
continuous crack before the accident flight.

Localized rub damage resulting from a mere tightness between the fuselage skin
and doubler (due to riveting) does not appear to be an adequate explanation for the
localized rub. If tighthess (clamping) from riveting was the cause for the localized
areas, it is logical to expect that this rubbing would be all around the rivet holes and
not in just sporadic localized areas at certain rivet locations. Areas adjacent to the
rub “fretting” areas (at the same distance from the rivet) appeared to have the
original surface finish of the doubler (completely untouched by mating surfaces) yet
these same areas should have been subject to the same relative clamping force
(tightness) from the riveting operation.
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