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Abstract: Recently composite materials, especially carbon fiber reinforced plastics (CFRP), are widely used in the
airplane structures. The accidents or serious incidents may damage the CFRP structures. The damaged area should be
repaired by removing it and bonding a CFRP patch. There, the strength will be recovered to the required levels. In this
experimental study, CFRP panels with a squared hole were repaired by secondary bonding with a small or a large CFRP
patch and their tensile strength tests were conducted. The results show that cohesive failure occurred and the
reinforcement effects by the CFRP patch are achieved to the required strength levels. The failure modes of the tested

panels are investigated in detail and specified.

Keywords: CFRP panels, CFRP patch, repaired, secondary bonding, cohesive failure, failure modes

1. [FLHIC

IRFBBMESR L = R X% MIEBI S 415 (CFRP) X R
REBOER, RAELR COTFEMEICKEICEDR
L3207, —F., REMREBILERTICHK
RLERSA T ML SESEREEELSIT B,
BEREERT 254, HESSEZUY, Ry F
YT, PIHOMEICERINMHE L~V EE
B, Ny FIRIT77 RTFEITEETESENS,
VTN G o THBBINNRFTTNT v TD L )RR
R LARMZDNWTIZEL DRFRN &N V2, 75
AF EEFEOM B ORKFICE LHEEE— FAHE LA
IENTW3, £I T, AR TIEEMEIZEVEE
FHEBMBED KR EIT o /-, EFERMRMEIT CFRP
BUEHRICHRESRESZBEE LR IR L H T,
ZDESIIZ CFRP FBRBID/ Ny F % " REF L
Lok Lz, “KREFHIITZ A NVLESEREAWVTH
of. TNIZBIRMEZMZ, WHFEOME 2R
Teo ARG TIIRENT Lot EOBHAM A LB
BULEBEREPTY, BRE—FLEEICELA D=
ALIBEIRI) BRI,

2, #ERR&%?

HRIEER CFRP BEREAR (A1) I8 E £ 217 - h AR
FRIAGAREZRELZ LD LT3, BIEHKRITE
Ll B [-45°/0°/+45°/90°); ThH B, 7Y FL Y
SEEIEIIABL, A—F27L—FIZAN, 6&KE
MA =% FE 180°CT 2 BERAMBLL TH{L X ¥ 3, B
b DO FEIMREIL 0. 89mm T B, ¥ X 11E 108mm,
B&270mm &35, 7V AL /3% L a L BGE
L T800/EP: #3633 fAY4 &) AV 5,

BHOPRIZH T ORI TARMNEREFR L
T 5, R& Z3RE &44. 5mm, E68mm, 3 A R i 5mm
Thd,

8y FI3E & B CRIEHEAR® CFRP FBRN O
UL bOTHSB, INELERBD 2BHEO/ Ny F
EET D, MBIy FI3E & 64. 5mmx §F 108mm T
HbB, TORyFIIYIRLETOHESE X 10m
ERBREEITHY, BHICH < IRIENRD LTS
REFELXEET S, KB Ay FIZEE 86.5mx (8
108mm THh D, ZONRNYyFIXPIRILLETOESEE X
A32Imm & 22 BRI < KRBTE GIRTFTED 1.5



12 H—LHIAEUFTEHEE  4823% (2011)

W) HRiET 5,

BAAERIIR O TR TIT o/, 98B &Yy F
OFFEF M % Y T o 7 L, WA
Do ZOZ LK FREROMBNE & iEEB X O
mRi O TS, WIZIES0. 13mm @ Cytec B
FM300M =7 ¢ /L BB A (G # gm0 K& S
ol L, B & Sy Folicbidy, Zhid—
7 L= AN, 2REMNZ =% F175°C T 1M
B THEAT A A S D, IE B LR TRy oF
BEAFEORIZE, SRR XA T Z Lok
D=REDOT 4 Ly FBIBLEND, FOIEINITE
(KA =B TIToTWAEETENSRONSE T L
TH,

PILED LT, g2 - 2R o F T
BEREBE U7z 23320 (Smal 1-PP) & KR o - CHeas
{EPE L7z %L (Large-PP) @ 2 fifi A BUE L 1-, &
R b h 3T OREL, EBRoOMEEK L Ui,
Fig. 1 (it ok, B8 &3y FoORR s
YXOglEMEO AR M E 2T, Small-PP &
Large-PP & OWSET + w7 $I% i 2 GFRP fids K
VT IO » 7 THisa L=,
<— 108 —ﬁ

Tab

Small Patch

VP Wﬁ"m Tor

(a-lfn) A\‘ (@) (a-s)
Parent plate side a-p o
Patch side Sagieh
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Fig.1(b). Bonding repair with large patch (Large-PP)
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Fig.2(a). Overview of fracture area in Small-PP(2)
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Fig.2(b). Overview of fracture area in Large-PP(2)
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Fig.3.Microscopic failure mode of Small-PP(1)
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Fig.5. Microscopic failure modes at F-m and G-m of Large-PP(2)
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