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Research on the Secondary Bending of Composite-metal
Adhesively Bonded Joints

Li Bo, Zhao Meiying, Wan Xiaopeng
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Abstract; Peel stress causing by secondary bending in composite-metal adhesively single lap joints will decrease
strength of the joints, The effect of different ply orientation angle, different ply stacking sequence and chamfe-
ring to secondary bending of bonded single lap joints is analyzed by using finite element method., The relations
between secondary bending and peel stress, bending stiffness are also analyzed. It is found that the bending
stiffness affects the peel stress, the bigger the bending stiffness is, the smaller the secondary bending will be,

and the chamfering helps to reduce secondary bending.
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Fig.1 Composite-metal single lap adhesive bonded joints
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Table 1 Properties and parameters of various materials
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Fig.2 Contrast of numerical simulation and

experiment’s load-displacement curves
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Fig. 3 Secondary bending of composite laminates for

different ply orientation angle
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Fig.4 Secondary bending of composite laminates for

different ply stacking sequence
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Fig.5 Peel stress of composite laminates for

different ply orientation angle
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Fig. 6 Peel stress of composite laminates for

different ply stacking sequence

W Y 25y oy £ VT 0 %ok O B SR S RE 7 o £ TR
FI Xt o, LA B, X F R — B ERNK S
iy phy £ 01 R 5 17 7 Bl 2% R Ui » TR B A B — K8 B R B
KA, B 7E HEHE X3 AX Y 5y o 2k ) O R AL 7
it iz 3 4 B B A ) W E



28

FHEEF EEMBE SRR SRS BT 173

Xt T A 5] J= B AR YR B R 4R 0 SR B Rz g
KRV, WELFE RN RE . X TAFB
BE R, AR F 41 M8 EA R E T, ]
2 £ S, T B R B N R, B
ANV e 33 BuR TNV P S RN K235 S b
RIB NS .

2.2 REMETSHNE DnZzHHXER

TR D W BK\ES HCIR], T
AHE

D, = Z (all)k (h Ei + %)

=h (all)k Ei +%Z(611)k 2

k=

Rof b R e BHEREE 7= (o),

NE R EHBETER 2 RirE.
KRR S HMAIE Du AKENES, I3k
2 B .

R2 ARZEEHRE M FIEE Du

Table 2 Bending stiffness Dy, of different laminates

R T THRE D,y /(N mm™1)
[0l 55 588. 532
[0/45/—45/90]5, 31 006. 092
[0/45/90/— 4515, 30 021. 752
[0/90/45/— 4515, 28 709. 300
[45/—45]4, 17 293. 626
[90]1s 3 294,135

BEA RIS W BB RS 2, — B
KU, 7252 B R B 5L T » 25 ol I BE R, AR Y
BB/, &2 FRAMZEERZHREH
BRI 7~E 8 Fim.

2

— [0]16
[45/-45],,
[ =[50

25 /mm

1 1 1
0 10 20 30 40 50 60 70
BE&RKE/ mm

B 7 AR EAT R & RAR AT i 2
Fig. 7 Deformation of composite laminates for

different ply orientation angle
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Fig. 8 Deformation of composite laminates for

different ply stacking sequence
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Fig. 9 Composite-metal single lap adhesive

joints with chamfering
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