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Effect of Adhesive Repair on the Deflection of
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Abstract In order to investigate the effect of glue joint repair on the flexural deflection of carbon fibre
composite laminates, tests were set up with two types of laps, step lap and diagonal lap, to investigate the flexural
deflection of the glue joint by means of three—point bending experiments and digital image correlation (DIC)
techniques. The results showed that the failure load and bending strength of the step—lap specimens were lower than
those of the diagonal-lap specimens for the same lap length. The bending deflection of the specimens was related to
the strength and lap length, with the longer the lap length, the higher the bending strength and the lower the bending
deflection. This shows that the longer the lap length, the higher the strength of the glued laminate,, but not conducive
to the flexible deformation of the laminate.
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Fig. 1 Schematic diagram of stepped and

bevelled glue joint models
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Tab.1 Specimen number and parameters

A4 5 ek BEKEmm  BEHRE
W FEUf - -
J-1 Wb 20 -
J-2 Wbl 30 -
J-3 gtz 40 -
J-4 Wb sk 50 -
X-1 ARFI A4 20 1:10
X-2 IR 30 1:15
X-3 ARHI A4 40 1:20
X-4 IR 4 50 1:25
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Fig. 3 Bending test and strain acquisition equipment for
laminated plates
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Fig. 4 Typical load displacement curves
under different lap lengths
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Tab. 2 Failure load, bending strength and repair
efficiency of specimens with different lap lengths

PGS RGN BIEREEMPa BAMIR%

W 1059.38 1017.01 -

J-1 117.06 112.38 11.05
J-2 227.24 218.15 21.45
J-3 276.69 265.62 26.12
J-4 385.05 369.65 36.35
X-1 522.03 501.15 49.28
X-2 757.31 727.01 71.49
X-3 1074.93 1031.93 101.47
X-4 1382.96 1327.64 130.54



i B A 5, o4 369. 65 MPas RHHEIFE HE 0 1 245 i
FERGR A ] i 78 R 5 HE K B 43 514 40 .50 mm
I, 25 SR B2 4> 1 1031, 93 .1 327. 64 MPa, ¥ T
SERFA A o DR, AR} T4 B B AN RO i T
P4 R K 40,50 mm I, HABRMSCR
] 101. 47% M1 130. 54% , 4 R %25 ) 451 10 g
e e AR
2.2 TLHIRELERASW
Hsi%i%%ﬂ’m%@ﬁ%%ﬂaﬁ/\ﬁ"& H—BrE
SR AR T B B 56 B B o W S S B, AR SC Y

0.0 I

—0.1k i =
i ® & B0
-0.2
£-03
;%—0.4
0.5+ DOw
@J-1
—0.6¢ B2
07+ %J—l
514
-08 \ ! ! L L L J.
=30 =20 -10 0 10 20 30
{if B /mm
(a) 30N
0.0F
0.1+
-0.2
E03
0.4
8
-0.5
0.6
_0.7+ é))] 3
5]-4
-0.8 L 1 1 ! 1 L J.
=30 =20 -10 0 10 20 30
37 B /mm
(¢) 70N

5 il e B H AE SR AR T B BE R AT I A M. RIS R
AN [ B A6 45 124K B AE 48004 30,50, 70,90 N K 5 58
IR EE X . T LUE I TR AT BN
30 N A, 3B 20 mm B 58 B B 363 T 52 4T
T, B A 30, BT EEAC O 20 mm 5
KN, BEEE L R AR P AR R, 4
i A 90 N B, #8351 B A 40 mm ()58 B S 3231 T 5¢
UFRAE 35 K 50 mm (0725 B2 HR /N T 58
G, 32 3 B bR R A 58 i A A TR — 2%
i T A R B A

0.0F —

0.1+

-0.7+ @J-3

N L.

=30 =20 -10 0 10 20 30
{7 & fmm

(b) SON

=30 -20 -10 0 10 20 30
37 & fmm

(d) 90N

K5 AR B Bs A e R — s T A B 2k

Fig. 5 Deflection curve of different length stepped lap specimens under the same load
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Tab.3 Maximum deflection value of step lap test piece and
intact test piece under the same load

R e KBe S /mm

iy 30N 50N 70N 90 N
W 0.07966 0.09994 0.18533 0.24701
J-1 0.07965 0.23979 0.44146 0.73717
J-2 0.03493 0.11710 0.20401 0.29167
-3 0.05789 0.11984 0.19711 0.27086
J-4 0.01959 0.07990 0.12498 0.17872
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Fig. 6 Deflection curves of different lengths of inclined lap specimens under the same load
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Tab.4 Maximum deflection values of inclined lap joint

specimen and intact specimen under the same load

e F KB A /mm

' 100 N 200 N 300 N 400 N
w 0.28640 0.61484 0.94870 1.29141

X-1 0.25373 0.63669 1.07170 1.65627

X-2 0.19696 0.45303 0.71268 0.98052

X-3 0.16033 0.35689 0.55117 0.76897

X-4 0.15938 0.33324 0.50712 0.68091
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