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Abstract: The application of composite materials is the main way to reduce aero-engine mass.
Adhesive bonded repair was used to repair the damage of composite bypass casing of aero-engine, which
was caused by different load cases and environmental conditions. A finite element model based on three-
dimensional progressive damage method was constructed by Abaqus for the composite bypass casing of
aero-engine of adhesive bonded repair, which simulated the propagation and evolution of composite
material damage near holes and flanges, and predicted the static tensile and compression strength of resin-
injection repair and scarf repair. Results showed that resin-injection was applied to repair the aerodynamic

shape when the damage did not exceed 10% of the thickness while scarf repair was used to regain the static
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strength when the damage exceeded 10% of the thickness to penetration.

Keywords: adhesive bonded repair; composite; bypass casing of aero-engine;

progressive damage method; strength
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Fig. 1 Geometric dimensions of typical part (unit: mm)
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Table 2 Mechanical properties of T300/BMP*
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Fig. 3 Displacement-load curves of typical parts with different

wear damage depths
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Fig. 4 Influence of damage depth on residual strength

and failure displacement
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Table 4 Matrix cracking evolution of typical
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Fig. 5 Number of various damage elements of typical

parts under tensile load
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Table S Fiber breakage damage evolution of 0° layer in two

repaired plans
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Table 6 Matrix cracking damage evolution of 90° layer in

two repaired plans
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Fig. 7 Finite element model of composite bypass

casing of aero-engine
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Fig. 8 Displacement-load curves of composite bypass casing

before and after being repaired
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Table 7 Matrix cracking damage evolution of composite by-

pass casing of aero-engine before and after being repaired
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Table 8 Delamination damage evolution of composite by-

pass casing of aero-engine before and after being repaired
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aero-engine under compression load
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Table 9 The maximum principal stress distribution of
composite bypass casing of aero-engine before and

after being repaired
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