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Abstract

This research addresses study on thermal residual stress of a composite patch repair of the edge cracked
aluminum pangl of aging aircraft. Composite patch repair is an efficient. and economical technique to improve
the damage tolerance of cracked metallic structures. These are thermal residual stresses due to the mismatch
of coefficient of thermal expansion, and these are affected by the cunng cycle of patch specimen. In tlus

study, three curing cycles were selected for F.E. analysis.

This study features the effect on composite patch and aluminum by thermal residual stress during crack

propagation in aluminum plate.
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Fig. 3. Schematic illustration of double
side bond in and single side
bonding
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Fig. 2. Dimension of composit patch specimen
with edge crack
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Fig. 3. 2-D Finite element model for patch side

Fig. 4. 3-D Finite element model for patch side

Table 1. Mechanical property wused for
F.E. analysis
N
E,| (Gpa) 103
E, (Gpa) 142
Gy (Gpa) 72 72 19
Gy3 (Gpa) 32
Gy (Gpa) 72
Viy 0.27
Vi3 0.27 03 | 027
Va3 0.49
an((cy*x109y | 15x10°
@p(T)'x109 | 04x10° |128x10°
a3((C)' =109 | 1.5x10°
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Table 2. Comparision of stresses in curing

cycle.
1044T 308/ 121.1T
822T 4417 143
x-directio | Max |  9643(psi) 16072(psi)
n Min | -14937(psi) | -24978(psi)
y-directio | Max 749(psi) 1250(psi)
n Min |  -2349(psi) -3915(psi)
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Fig. 4. Deformation of aluminum plate with
single-sidede patch
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Fig. 5. x-direction stress in aluminum plate with
single-sided patch
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Fig. 6. y-direction stress in aluminum plate with
single-sided patch
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