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Agele A a%as BE 490 488 F Ao dE Tol, e JTE A% 9/EE oo A4
Hselet. AEE FEAA) S5 oA Edl(edge trim e AEH QAR Goinv)ol vhal A AA e
o B wE At

A7NA AEHE msh gol, BEE <gHel wel '"(a)' T "Han)'d PA APHE 8n mE
WAL, e WAL BAH0E Q8HA g @, Beo aau wAS WARA 2 Aow ool
@k vsol, ¥ ouwel shte] A" W/EE AR AAe] B FEE, 3 A8 592 F
Fohe F7HAe AN EAE AR AoR HYNES ousA g

REEANA $2)e B AF WEE FRBENNA G
Zelol(iwo-ply), UlMEld oAZE(100)S AT EIE, A A, o kel
(100 Aol A1 A E= AA(110) @ A2 A4 Ex A (12008 T A, o422 (100)%,
WL (1007} o171 7 AE wksh gol Jweh Ag AbsEl s el Eeelz AE 4 k. o

z toQele A% WS TFT S QA B/EE oA 100)7} o7 Z1AR uish ol

A AA A, AL A (1100 A1 vhe(130)9h vhe)(130) 23E AGEE B4 A1 okgh(140) &
ghabar glan, Al2 A (12005 A2 vhE)(132) 9 vhEl(132) 25 E A3 B A2 o}gh(142) & X3k
G olstelAl ur Absl AAEE we el 7 ojel(40, 142)& oA 2l (edge disbond)7h 27 v
(130, 1328 7= 49 Jearl uEE A4S Adas AL ol aws 94449 & o

39

o], dAlARl AAlolA, AL HX](110) H A2 HA](120)= AP EZ(100)9] &4 A Y& F7HA17]
RS golatA st M= A2 7 vld(staggered arrangement)® B EFHTE, MU} LAY O R, oA HQ
Alefell A, Al AX(110)2FH AFEH = ZF ofgh(140)2 A2 3jX](120) 25E A== A e obeh(142) Ab
of AXAARHAY, H/EE A2 JHX](MO)ETH AGEE 7 ofgh(142)2 Al A (110) ZFH AE= <
gk o}Qh(140) Atololl AXAAGE . w3, HX](110, 120)& oA EZ(100)7F 47]el Z1AE Biel o] 7%
3t AL 7FestAl sk ol wid=E wigk 2/he A AAE ¢ k. dE Eol, #HA(110, 120)= A
(120)7F A2 ez AA (11005 H=5 d@dxoz dd4d 5 9o

m&ﬁmi re

i
l

T 2% Al H4](110) 9] AWEOM O%WXJOJ Aol A, A1 A (110)= A2 A= (120)¢F AAH o= 5
stth. Buh FAA o RE, oAAARD AAlo A, s§X](110, 120)= A B/%E 7|7 ggzﬂ,gg CWAR =N

1o whel, AL 41%1(110) 2oAl2 2 (120) = WA (110) ZA OH%}X—.QE HAA e 7R g, Al
)2 (110) = A2 =X (120)= E(100)7} «7]el 7]AE v} o] 7sste As 7hsetA e e 3

Al

¥ W/ES 278 ERHE 90l G4 WEE 201% kd S A %), AL A0 % A2 94
(1200 ool A BFS TFE & QAG, LEE AR 100)7 o471 AL whsh o] A A
2 Jbsabl eh dole) A ALE 5 g

AAZF Q] AAJol A, X (110)= Z2F ob¢h(140) H/EE gM=(160)E HALE FAE R 9"
(scalloped pattern)o.& v <=9 ¥=(180) % H—’Fﬂ W (valley; 190)2 FAEE= utg)gd 7|+ =
w2 oA (170)E 7L ok, Euk FAF RS, A A Aol oA (170)= HA(110) W€
g S AARAZIEA H2(110)9] 95 4 dFE 57} 171 A& 7FsatA @k, dA1AQ1 A g,
b ooleh(140) & AAH oz Add Akl (bondline)o] X (170)E wet AFE & J=H % E(float, ¥
. dE Eo], oF9H(140, 142)2 FHIFEkle] A (170)E wet AdA o ® dfHA FAHES 44
2 o ](170)7} %‘*% /s F2Y &35 mEE RS JFestA @tk o9k o], #iX](110)¢] & A
1/ Aol oA (170)0] o3 A|FHETt.  dA[AQD AAdelA, HX](110)= ¢F 0.250 DA (in)HT} 22
%— P{E‘r 53], dAAQD AAdeld, F7= oF 0.125 X HT vt 3kF S¥HsAlE, AAHA A
FAE Aox X (110)8] gl sl oF 0.060 Q1A]ola, wpEZ X (170)E &l BAMAAl =
apered) gk, A (110)= AMEE(100)7F 7]l 71AE vk} o] YFsteE A& 7HeHA ke
FAE v Ao
AAHQ AAd N, o}dH(140) dWbHom  wt](130)¢] FA(150)C.=FE| WbE wWekow
7} A 2(160) &= QIS oF9(140) Aleloll A ETE.  oAIAQL AAJeollA], oA (170)] A&
qu‘ﬂfi E49] ofgh(140) 9] A H/EE AV7F AAA R FUSEE vl (130)0] el AdFH o R
sha, A (110)= AEH ez ez o] gk, EF, of¢(140)2 zHzF s A(110)7F of7]ol 71
nie} o] VEste A& JhestAl ste f9Y FA H/EE AVE M 5 AT
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AA A QD AA o A, FA(110)= A (170) 5 waf dd-oz Ay HFHdS A= 2E 7HesA
= 49 2/ Adork) T 5 s 52 AR oﬂ—i— Sof, dAFel AAdel A, A (110)= AT
glo]l =, 8, A&, Helz, dFny, 9/Ex Ao o AR, $4, 55 9/EE JAX(110)7F 7]
714 wkel o] VFekE S Vst ste B3 ARE AftE 5 9
&= 3 WA = 62 ZbzE W A QI7E elAe] Al B #X](210, 310, 410, 510)€] ARAIIelth. = 39
TAE mhe} o], 9] (210)+= A &&(application)oll AFEE 4= glar, wlT](230)9F wlU](230) 2HE A%
= B4 0}?.}(240)% Egretal glvk. SAIARD Aol A, FA(210)= A2 oFeb(240) B/mE A~
& 29F 9¥(scalloped pattern)o2 wWldE H49] 37(280) 2 H42] W (290)=

63”351% HP@% A (270)5 7HAIL Atk AAL Aol A, ubr(230)= FAo] HAHom ALz ol

A, oRjh(240)2 dnbA o wir(230) 2FEH M= s FETh. 7 2AI2=(260)= 1E I oFH(240) AR
ofell A=, eAIHL AN, oA (270) 9] FAE F TR He] obeh(240) 9] A H/EE A
717V AR oR FASES vt (230)0] wete] A om dAsin.  ER, o}gh(240)E A (210)7F 79l

A ks ol e AL APsaA sk Aol g4 W/EE 378 A 4 .

&= 4ol mAlE mps} gro], HjA(310)= ] &l AREE 4 Qlal, W (330) ¢ W (330) 2HEH AZEHE

o] o}9h(340) S XSt Auk. A AA Aol A], o}9h(340)2 BIT](330)2] FA4(350) ZH-E] Wb whek
o2 AFHEYg. dgAFA AAGA, A (310)= £3(372) D YAl EE= AT(360)7F 53 o}ek(340)

Abolell FAEEZE FAEE A% dX(370)E 7ML k. dAIHd Ar]deA, £81(372)2 <9F 0.15 ¢!
AR e Z9 JRTh, B3], dA]Fel AAdoA], Z& ok 0.100 AXHT} AT} dE= EWsiAE, o
Al ArjaoA], F2& <F 0.050 Q1Ao|ty. 3, &3 (372)2 X (310)7F A7)l 7]AE wie} o] 7)EEeE

ro>

A& 7Ves e 499 & 71 4 Utk g=ol, A *‘Alaﬂoﬂﬂ N(360) = <F 0.25 AA9} oF
A Atole] AAE 7Tl 53], AAHA A 1 oA, AAHE oF 0.30 AR} 0.45 AR Afo]olt).
Ed A=, dAFQ AAldeA, AAL <F 0.375 UA 11:}. w3, MT(360)E F1X](310)7F 7)ol 7]
uiel o] 715shE RS 7MesH s FAAE 7 & Atk oA AAldlel A, € %](370)2] T]AISl

Sl obgh(340)9] B4 W/EE A/h AAoE FASES W (330)9 Bl AAH oz A,
. ohH(340) & A (310)7F ol 71e] A1AE ks Po] AwEHE AL AFsE S ] Py w/EE 2

PN
7 A

% 5ol WAl vkl Zel, X (410)% A W/ e S8ol AR S 9lar, whe(430) 9k WhE](430) 24
Bl ddss Sl oheh4d0) S EFshal 9l AA QL A clel A, T (410) £3(472) D Al E
AT(460)7F Q1R 0FgH(440) Abolell TFAHES P wRF oA (47005 /AT k. A HA AAo]
oA, £81(472)2 <F 0.15 QX KT} 2 E& AT, B3], oA A Al A, £ oF 0,100 X HT}
A, @F 58, oA AAdelA, F ok 0.050 AAelTh. EF, &3(472) I (410)7F 7]
ol Z1AE whek o] Jlate AL Al s dele & AR S Aok tgol, lAH A A,
AR o 0.25 A% 0.50 U el 4B AT S, oA DA, AAE 0,50
129} 0.45 Q12 Apolol}.  @F SWapAl, A A AAelel, AL ok 0.375 Aol wak, AT
(60 A7 1ol AAE vist Bel ek AE el G Asle] A48 AL F Ak o
AAHLL AN, w4300 Bare] Ao AP, ofeh(440)L HTI(430) 2R Az Bl
g, A ANl A, oA (470)9] TR Bo] olgh(ad0)e] FAb R/wE A7) AAAoR
BUSES nir)(430)0] kel AAH oz AMsTh.  wak, okHU0)L HA(410)7} oi7]) JIAE whsh 2
| 71538 AL 7FsshA 3te d99 A H/axx= ar|E 7Hd § A
% 6ol EAR uksh o], WA (Gl0)E 2EFA(stringer)dl A SEol AHER & Q. whe)(530)sh k)
(530)2HE A5 2o ob(540)S EFL A, A ANAAA, ARAGL)E £9(572) L
Aze mE AT(560)7F QMG 4%(540) Aol AR RS FAHE RS A (570)F AT ATk, o)A

Nl oo X oo O
i i i om' % ru

£

O

Al AAleell A, £3(572)2 °F 0.15 ARG 22 FL& 7RI, 53], A H]1 AAjdelA, £ °F 0.10
ARG #d. AT SdsHA=, o W‘” AAjdel A, FL oF 0.050 YAl EF, &3(572)L A
(510)7F of71el 71A% mhel ol 7Isshs A& 7hedtA sk gl F& 7 g v HEol, <A Hd

AA el A AT(560)E ¢k 0.25 Q12 oF 0.50 x] Atole] AL 7MY, 53], oAH9) @Alaﬂoﬂﬁ, =y
e ¢k 0.30 21X ¢} 0.45 ¢1x] Apolo]t}t. FHF EWHIIAIE, oA F <l Ao
gk, AFH(560)E FHX(510)7F 7] 7] AH HPQ} 2ol 1%6}%

ATk, oAIH D Aol A, BIT(530)= 2ERAS £ vE FEE FEshe @Y g/EE A7E He A

01

_6_



[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

SSS0ol 10-1954473

o o

dG7)E sk 3 B/EE a3 oR Ho 9lon, ofeh(540)E dnbH o mir(530) 2R M2 P
Al AgETh. ARl Aol A, oA (570) 9] TRl Hre] o}gh(540)9] B/ H/EE A7|7F AdH e
2 FAEF el (530)e] wete] AdHow Atk EF, ob¢h(540) A (510)7F oi7]el Z1AE wheh
2ol 7)53te AL IsEH ste doe A W/xrs 37|12 71 4 ).

]_

0O

= 78 kg “Hi](HO)@r A 2 s dAAERD HAA HEe] JfFAE otk A AT AA 4
ol A, H&A Z(600) ol X (11005 J&Aste= A& &olstA 3171 94:6}1 Jﬂ X (110)9] sHH-& 712 4
g Adxdn. Ht ?Zﬂx—i_‘liE AAIARD Aol A, HX (1100 ZFHA(dE Eo] 2728 F& Y
(scarfed)/AlY Z%(stepped)) Z/EE onldlo] A SR on] A3 (pre-cured) E/EE IU(FH, v A3} &
= 524 dolsh) AE wuet A AREE] e AREE ¢ k. dEel, #1110+ 3" 35 7%
(cracked metal structure) 912 Awj7](doubler) (Wzle]) WX L= AL 3 FAHES 7K U=
T4 TZ2E 9o oA ZX(preventive measures)Z4 AFEE 4 U},

AAA QL Aol A, H2EA F(600) Al F& 545 7H Al HAA(EASHA] )& 28 Al 73
(610), H A1 F& A & A2 HAH E4S 7B A2 ARA(=AA EF5)E 7ML e A2 7
(620)& E3sta k. A=z gE H23AE, HX(110)09 WEEA AH (disbond-resistant barrier)S A
d/EE ST A& 7FsetAl gtk & Eol, dAAS AA A, Al HAZAAE vl Aepa we
g AR S ATete v, A2 FEAE v fFdg a9 A gJels At w13, JA3A S
(600)2, A=Al F(600)0] 71l 7]A€ vpe} Zo] 7E3tE AL 73l st 2 g/me g s
A FAd=E = Q.

A AL AATdell A, A1 F(610) H/HE A2 FE(620)2 TFxEol AR (11005 ZFste S &olaH
stAY /e X 87 v (130)F ZtEde EEE AS Aldste AS &olsil e wjakEinh.
A AL AAlde A, A1 F2(610)-> BFT](130) B/HEE o}eH(140)9] Ao® dF-E 7t=2 Ay dA4dE + 2
i, A2 %(620)0 vt (130) 9/%E+ o}9H(140) 9 X—JIOLE 2 FES VIR 4y 0310}% F Ao HEA
Z(600)2 A1 =HE(630), A2 =NE(640), A3 M (650), A4 |E(660), #5 =HEH(6 P/EE HJ2A F
(600)¢] o37]oll 71AE wie} o] 7lFdle RS 7FsshAl s A9 doje t& jﬂ o] qloje] =F/E ¥

shsl 4= gl

A1 HE(630)NA], Al FE(610) ko= Fx(110)9] 1A (170)S Wi} AAHE= upgz RO Z A V)

Fota, A2 FE(620)02 Holk FEHow Al FE(610) o3 H=E= 3

z ¢l *‘AM]OH QoA Al F-E(610)2 A (110)2] ANA(170)E we} AZE= Aoz 43 Z(680)
%_ f

7Rk mEE, Al FE(610)2 HAA F(600)¢] oJ7]el ZIA| wiel 2ol Ysshe RS ThsetAl sk 7
& XT3 oo & 7Hd F QT

A2 HE (640) ] }MH, Al F-1(610)2 A (peak; 180)o] 1gste] AAZAAE DhF-(distal portion)=
A 71Eska, A2 FE(620)2 W (vally; 190)e] 1783ted 91X A4 % 715 (proximal portion)ZA 753
= oMX—*.OJ Aol A, Al FH(610)2 AREH o2 A2 F8(620)2 9 ek upgEed 91X
ARk, gl dAFRD AAdelA, Al %ﬂw‘%(moﬁ} A2 F-(620) Abolel fAE QEH o]~
(interface; 690)+= UHFH o2 o} (140) 2 thekdli= 1 (700) Alolol A ofxg oz AFEY, w3k, <lE
0]2:(690) = HAA F(600)0] o7]e Z]AE wpe} o] Vsdahe AS ThsetA e Ao FAF B/EE A

e A 5

A3 SE(650) A, A1 F-(610)2 r‘ﬂ*ﬂ*(160)0ﬂ o173kl Y AAE A, A2 FH(620)2 Hojk FEZHo
2 A1 F7(610)0] et Huh FAF RS, AAAQ AAdelA, A1 Fi(610)2 B (190)E =4
o, AAdHoz AA(160)E 7]|Eo R T MD}. gk, Al FE(610)2 FZA F(600)0] o7]e] 7)A€
ble} o] 7k AL JHEehAl e Aol X fAZAAE & JE} AA AR AAJdo A, Al Fi&
(610) AAe F /B8] o¢H(140) Atolold AETt.  Huk FAAOREE, dA[AQ AAddA, Al F&
(610)3 A2 F-2(620) Atelell #AF QIHFA | =(690)= EurAo= Al 0}%‘(140a)-°4 A1 S (7002) 3 A2
o}gk(140p) 9] A2 SH(700b) Abololl A o}xPom Adert. g, AEFH o] 2=(690)= HAA F(600)0] 7]
of Z]AE wpe} o] 7FatE RS hestAl ke 999 FA H/EE A4S M 5 AT

A4 HE(660) A, A1 FE(610)& HAHoz X)(110)2] 1A (170)5 wte} JAFHE v REozA 7]
TohaL, A2 Fa2(620)= AL F2(610)0] ofs) AHojE BEHoR efH= 4F BEoRA Jledt. Ho
TAHORE, oAIAQl AAdA, A1 F-H(610)2 A2 F-E(620)S A3 AT, gSo], dAHA A

_7_
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A A, A2 BE6200 Fgo] HAHo AFolv], HAHOZ ofeh(140) Wl M FAol Utk EE, A
FE6200 FHA F(600)0] o171 A uksh go] AFek: AL AbsetAl sk dsle] 7o) A2
e

f
©
me =
o
N

A5 AR 670) A, AT F2(610) AAAH oz |A(110)9] A (170)F w2t AFFHE vgH FrozA 7
Takal, A2 F(620)2 Aolm REHoR Al FR(610)0] oJF S|FHE F FRoRA sedr. wo
TAALRE, AAAH Ao, A2 F2(620)2 DDA ofeh(140)9] W (72008 wht AdE 2 A
o2 obeh(140) Wiell A whE w33 o= ot (7100 JhT EE, A2 R (620)S
A& 7bestl she e JY s/Es 7

o%
(o
fr
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