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Residual Deformation Induced by
the Repair of Composite Shell Structures

Hang-Suk Choi*, Eui-Seung Chung™ and Soo-Yong Lee*

ABSTRACT

Finite element analysis and experiment are performed to investigate residual deformation induced by
the repair of composite shell structures using a prepreg patch method. The finite element program is
developed on the basis of a three-dimensional degenerated shell element and the first order shear
deformation theory. The results analyzed for the laminated shell with free boundary conditions are
compared with strains measured during the prepreg patch repair. Final residual stresses occur greatly near
the patch when the laminated shell with all edges clamped is repaired using the prepreg patch. Stacking
sequences of the laminated shell and patch affect significantly the residual stresses which occur even if
they are the same.
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Fig. 1. Cure cycle

Table 1. Material properties of T700S (Graphite/Epoxy).

24 A En 133.8 GPa
24 AF, Exn 9.5 GPa
@ A, B 9.5 GPa
g 84 A, G 4.5 GPa
Ad 84 A, Gis 4.5 GPa
At g4 A, Gn 4.5 GPa
Folgo] ¥, vi2 0.33
Folgro] H], v13 0.33
3ol u], v23 0.33
QA% A, o 1.44E-6 1/C
a3 AF, o 30.6E-6 1/C
a8 A, o 30.6E-6 1/¢C

Fig. 2. Geometry of the laminated shell
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Fig. 8. Typical prepreg patch repair
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Fig. 4. Finite element model
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Fig. 5. Hoop and axial strains as a function of temperature
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