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Analysis on Buckling Behavior of Composite Laminates With Scarf Repair Joint
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Abstract In this paper, a parametric finite element (FE) model has been developed to allow a broad study into
the effect of various parameters on the performance of a scarf joint. The buckling load of scarf repair composite struc-
ture has been investigated and determined with respect to changes in scarf angle, adhesive thickness and lay-up se-
quence. Furthermore ,the best scarf repair model was developed. Dissimilar material joint improves the stability of scarf
repair composite structure extraordinarily. The adhesive thickness varying between 0. 15 mm and 0. 25 mm, reducing
the adhesive thickness also improves the stability of scarf repair composite structure. The scarf repair model with [ 03/
+45/+45/ 90 ] _ has the best stability. The results of this investigation provide further insight into the failure that devel-
ops in scarf repairs of composite structures under compressive load.
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Fig. 1 Schematic drawing of scarf repair model
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Tab.1 Properties of material

uEa BMERLE/MPa B YIRTR/GPa THARLE
g E,, =143000 G;,=G;3=4.9 p,=p,;=0.306
EER Ey =E3; =9300 Gy =4.0 Uy =0.32
PS4 E,, =548000 61,=6,3=9.1  p;=p,3=0.25
JEE MR Ey=E;;=18300  Gp=9.1 M3 =0.25
b E, =211000  G,,=6;;=2.6  p,=p;=0.3
JZ AR E,, =E43 =5300 Gy;=2.6 Uy =0.3
N2 4 E, =211000  G;=6G;3=7.0  m,=u,;=0.3
B4R Ey=E;=21100 Gy =7.0 M3 =0.3
SY-14 Fh#EH| E=2.3 w=0.35
*2 #WEANX
Tab.2 Parameters of lay-up sequence
P I

1 [0,/+45/90/+45/0]

2 [0,/+45/90/+45]

3# [0,/+45/+45/90]

4* [0,/90/+45/+45]

5* [90/0,/+45/+45]

6" [90/+45/+45/0, ],

7# [ £45/90/0,/+45/07

g* [ +45/+45/0,/90/0]

9* [ +45/+45/90/0, ],
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Fig.3  Bucking loads for different scarf angles repair,adhesive
thicknesses and lay-up sequences
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