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Table 4 Optimal repair parameters of repaired aluminum

ally plate with glass fiber/epoxy composite patch

Patch thickness  Elastic modulus SIF/

L/mm t/mm E/GPa (MPa+»m'/?)
1 9 1. 8145 2.230 9. 06
2 12. 15 1. 500 2. 241 8.42
3 12. 18 1. 469 1. 250 8.72

Notes: L and ¢ denote the patch length and thickness, respectively;

E denotes the adhesive elastic modulus.

HIZE 4 AT LA Y ASTA] B P2 8z R T2 A



s RN R
0. B I£ L B  R 4 15 u
SEMHAR . L REUCE RSB Itk 2 o
AT LA {1 A5 " B
23 SEBNBHEIRA 29 ?

1 KBNS RO R A L 1L STF z o
BAME R R S B, arE s 2 0| |
A ST (0 IR0 = SV R °r ~3 Unpatehed plate with rack -
St F R R ROR A M 2 s e e, A (O | techedple el

06 09 12 15 18 21 24 27

FA(6) . f% B MATLAB 1 fminunc @;&m%@o 0 03

S =R AR, L R ET R

AR —1, M L = 0.642, 1 = 0. 13 _

0. 755 B CHPKBE L = 12.2, ¢ = 1. 94 2.25),
SIF Hui5 fe/ME N 8. 38 MPa m
(]

3 BRHIERRIE %ﬁg
T B A 4 BPE SR LA B A& b
%%&Xﬂ‘é‘%iﬁ%% ST B R, JF kY

GEEVRL RN BKBErss 8. fh A KE L=
12.2 JERE r=1.9 mm IR )2 5Pk &

E=2.2"GPa, #l&MWEZKXEAME 9 iR, 1

MB&MW&N&%ML%H%W&@&%%ﬁPO ﬂﬁﬁﬁ%#w%ﬁﬁ%wﬁ”°§§SUE

SR GBI 7 B 3 mm/min, SR
ﬁ&%ﬁl&mnﬁ%fﬁ@ﬁﬁ%fﬁﬁgo

MG O fF, 1541 5 11 Geb IR P
PR 213 kN, KBEAU LR B 1
7 o AR B 1

SRR A R 17,1 kN, b1 %
(4515 2 3R A R 19. 1 kN DA 4 v i o — > 2
R AT B2 3 S B 08 0 K 50 R, O 22 %k 1 1 3
mi-pi R 2k, niEl 10 FiR

ICA A A R Y AT RN AL (BB 45 R R st
AT N Fo W5E SCE5H 0B R 8 3

B9 BERSER4E /RN S A M BB MBS S RS 1k

Fig. 9 Specimen of repaired aluminum ally plate with

glass fiber/epoxy composite patch

Axial displacement/mm

10 BRI EF 4t /3 S IR 2 A b RHE MR & & K56 1
2R Aaf 1L B i 2

Fig. 10 Load-displacement curves for specimen of repaired

aluminum ally plate with glass fiber/epoxy composite patch

- F
A

2
PNy

& BN R 320 MPa, & Mgt 56 14 19 0%
BRGSO RS T 12. 1%, &

D)

oy,

SR AS SCAT B B H S HORAS T g

BOR @O
4 & it
AU 53 R S R S 2T 4/
PR IR A2 BRI W& . % I8 B A=
B R BE L, ANIRFE ¢ DL 2 s B 4 )
SR VA RO AL, A TR

LAz gy

\?%@m%%m,ﬁ%ﬁﬁ%%,ﬂ%ﬁ%#,

A\

%§g°<nm$§¢@%§ﬁm%mwm,xm@%
S

X B AR S AR R, b K B B AN RO 5
M) 5 K 5

(2) PRI S SIF S KB 4 R R
IS 2 P A 22 ) A Ok 5 . SR = S B A
TR TR S BN BT

(3) BRSO 15 5 & R0 1
MR ERREE SRl RN Ee T
12. 1%, I B 58 dF i 3 A1 1 90. 5%,

S E k-

C1] JhdelE., RS, M, & SRALURE &M EHERNEE 1



EBR, . BT AR i G R AR A SR E A MBS B

* 2239 -

(2]

[6]

[8]

[10]

[11]

A SR R )], TR H%, 2014, 311D 31-38.
SU Weiguo, MU Zhitao, HAO Jianbin, et al. Method of hy-
persingular integral equation applied to a cracked metallic
structure repaired with adhesive bonding composite patch[]J].
Engineering Mechanics, 2014, 31(11): 31-38 (in Chinese).
BERE, MilE, a5E, % ShoRIBELERES
WARERD R I 3 285 4 17 g 5 8 TR AT BR T A L) . B 4/ &
HMRE, 2015, 7. 50-53.

MU Zhitao, HAO Jianbin, GAO Xuexia, et al. Stress inten-
sity factor analysis of center-cracked metallic plate bond@
with composite patches based on the finite element met
[J]. FRP/CM, 2015, 7: 50-53 (in Chinese). @
ANOSHKIN A N, ZUIKO V Y, TASHKINO @Oet al.
Repair of damage in aircraft composite sou @rhing pan-
els[J]. Composite Structures, 2015, @

FEKIH S M, ALBEDAH A,
sation of the sizes of bondeﬁ%
tures[J]. Material and @

1 2012, 41: 171-176.
YALA A A, ME% .
t

ches repairs wit design of experiments method[]J]. Ma-
O

-166.
A F, et al. Optimi-

{e repair in aircraft struc-

Optimisation of composite pat-

5 2009, 30: 200-205.
KAYE R. Shape optimisation for bonded re-

terial andApes
N
paixs{ M. Advances in the Bonded Composite Repair of Me-
tallic Aircraft Structure, 2002, 269-315.
BOUIADJRA B B, BOUANANI M F, ALBEDAH

- §B@°
q

Comparison between rectangular and trapezoid @ m-
posite repairs in aircraft structures[ J]. Mate @Wesigm
2011, 32: 3161-3166. %%

O
CHENG  Pepg @ ©7 AIVAZZADEH

e

pairs of laminated composite 8 ures[J]. Composite Struc-

GONG Xiaojing,

Shahram, et al. Design and 150 of bonded patch re-
tures, 2015, 123: 292-300.

ARE ., SRR . RIS, SRR AR AT TN RN AT A B RHE S R
By s AT L) ] TR %, 2014, 31(10): 234-241.
XIANG Chao, ZHOU Li, SONG Enpeng, et al. Progressive
damage analysis of bonding patch-repaired composite lami-
nates under tension loading [J]. Engineering Mechanics
2014, 31(10): 234-241 (in Chinese).

HE L, B *bﬁ%#ﬁ%ﬂRWXG“E%H*#HS?%@%@
(1. LA TR, 2014, 50(20) : 63-69.

MIAO Xuezhou, LI Cheng. Influence of patch shape and size
on adhesively bonded composite repair[]]. Journal of Me-
chanical Engineering, 2014, 50(20): 63-69 (in Chinese).
B BT B B S RN B AN S S R
BrIDI. A . M I, 2015,

MIAO Xuezhou. The parametric analysis for adhesively

bonding patch repaired composite structure based on progres-

Y@@

sive damage theory[D]. Zhengzhou: Zhengzhou University,
2015 (in Chinese).

[12] EBRA, BHWIW, KB O MEZ G MBI 27 B
16 B0 k40 05 2 BT (D). A M OB E 4R, 2011, 28(3):
197-202.

WANG Yuequan, TONG Mingbo, ZHU Shuhua. Progres-

sive damage analysis on composite laminates stepped-patch

adhesively bonding repair[ J]. Acta Matrriae Compositae Sini-
@Cay 2011, 28(3): 197-202 (in Chinese).

gﬁj ABAQUS/CAE Ver 6.9 User’ s manual [ M.
Karlsson & Sorensen, Inc, 2007.

[14] FJRF. JA E 4. ABAQUS A FRIC4M B s¢ ] P fg (M. b
A AU Tl HE R, 20060 151-169.

SHI Yiping. ZHOU Yurong. ABAQUS analysis and exam-
plesT M. Beijing: China Machine Press. 2006: 151-169 (in

Hibbitt,

Chinese).
[15]  ZEPRIF. Wi )2 RO B A [ M. MK . DA JKIE Tl R
2l AL,

0@4@_ 2.
“ture mechanics and engineering applications

[M]. in: Harbin Engineering University Press, 2008:
Sn Chinese).

_BEDAH A, BOUIADJRA B B, OUDDAD W, et al.
Elastic plastic analysis of bonded composite repair in cracked
aircraft[ J]. Reinforced Plastics & Composites, 2 , 30(1):
66-72.

OUDDAD W, BOUIADJRA B B, BE

Analysis of plastic zone size of reia

composite patch of metallic aircra uctures[ J]. Computa-

[17] I M, et al

racks with bonded

?4) : 950-954.

tional Materials Science,
ZRE, RIRIL. Z& FEABHME 725 M B8 0% 2 98 R
011, 11. 11-16.

fi 1. w&@
LI Shaoch IONG Junjiang. Experimental investigation

and n

(18]

on mechanical properies of notched metallic
aired with bonded composite patch[J]. Journal of
erial Engineering, 2011, 11: 11-16 (in Chinese).
BER, A, B0 S BORHR bR e A R e et
(1], MU . 2007, 29(4): 598-600.
LV Shengli, CHENG Qiyou. Optimization design of adhesive

A

(@)

bonding repair of damaged composite laminates[]J]. Journal of
Mechanical Strength, 2007, 29(4): 598-600 (in Chinese).
[20] BENYAHIA F, ALBEDAH A. Analysis of the adhesive
damage for different patch shapes and size in bonded compos-
ite repair of aircraflt structures[]]. Materials and Design.
2014, 54. 18-24.
[21] KASHFUDDOJIA M. Design of optimum patch shape and

size for boned repair on damaged carbon fiber reinforced poly-

mer[ J]. Materials and Design, 2014, 54(2): 174-183.



