Experimental Investigation and Numerical Simulation
on Mechanical Properties of Notched Metallic Panels
Repaired with Bonded Composite Patch
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Abstract: Static strength tests of notched aluminum alloy panels repaired with bonded composite patch
were conducted to determine the load displacement curves and to understand faillure mode and mecha
nism as well as to investigate the effects of the behaviour of adhesives, mechanical properties and
thickness of composite patch on static strength of repaired panels. The three dimensional finite ele-
ment model was established to simulate the load-displacement curves and stress patterns of repaired
panel, demonstrating the valid and practical use of the proposed model. From the simulated stress
patterns and strength criterion as well as failure mode, location and strength were predicted, and the
obtained results have a good agreement with the experiments.
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( Table 1 Materials used by experiments
X ID Com posite patch Adhesive T hickness / mm
) ; ; A T300/ 3234 F47A 4
, Mitch B T300/ 3234 SY-24C 43
elh T samasphyro S c G803/3242 F47A 4.3
D SW220/ 2322 F47A 52
’ ’ E SW220/ 2322 F47A 43
) F U nrepaired s pecim en - -
G Prefect specimen - -
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Table 2 Experimental data for tension failure load (unit: N)
1D Failure load/ N Description of failure Average/ N Growth
Al 80164 Asthegrowth of load, huge plastic strain comes to concavity
A2 81705 of the aluminum pl‘ate, and the .adhesive is cracked (with 81050 61. 4%
some layer destroy in the composite patch ). Then the alw-
A3 81280 minum plate is cracked because of tension.
B1 72171
B2 72062 As soon as the aluminum plate has a huge plastic strain, the 72115 43. 6%
adhesive is cracked.
B3 72112
Cl1 80248
Cc2 79535 Similar with group A 79555 58. 4%
C3 78882
D1 60181 o o . N
D2 49013 Similar with group A, but with a smooth surface at the 52314 4.2%
crack.
D3 47748
El 70956
2 70763 Similar with group A, but with a net trace on the surface of 70724 40. 8%
the crack. ’
E3 70453
F1 48913
F2 51602 Crack at the middle of specimen 50225 -
F3 50161
Gl 84939

Crack at the arc of concave
G2 84680 Crack at the middle 84604 -
G3 84219 Crack at the middle
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Fig. 5 Failure mode of unrepaired specimen
Property LY12CZ SY-24C
Elasticity modulus E/ GPa 71 10
M N
o o 7 - : o o Poisson’ s ratioV 0.3 0.3
o o - o o
— 4
6 RN (B MR Table 4 Material properties of T300/3234 composites patch
Fig. 6 Failure mode of repaired specimen ltem Value
G . ( 1) A’ B’ C E Elasticity modulus E,/ GPa 140
Elasticity modulus E»/ GPa 9
’ Elasticity modulus E3/ GPa 9
70724N 81050N ’ Poisson” s ratio Vi, 0.3
127%,( 2) A,B,C,E G Poisson’ s ratio Vi3 0.3
, 16. 4% Poisson’ s ratio W3 0.02
In-plane shear modulus G»/ GPa 4.7
Interlaminar shear modulus G;3/ GPa 4.7
? Interlaminar shear modulus G,3/ GPa 4.7
2 )
K, D 4. 2%, D ¥ Composite patch ~ Adhesive Aluminum plate

G 40%
: :(3)

7
Fig. 7 FE model
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Fig. 10 Shear stress pattern of adhesive
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Fig. 11 Failure process of the adhesive (Note: Element displayed is undestroyed)
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