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Failure Behaviors of Intelligent
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Abstract:
thermoplastic composites,

The application of carbon fiber reinforced
co-curing with embedded
metal inserts, is one of the effective methods to realize
high-performance lightweight and intelligent design of
structures in important engineering fields such as
aerospace and automobile. It can effectively avoid the loss

in the mechanical properties caused by the drilling of
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composites and local stress concentration by fiber

discontinuity. In this paper, the metal insert was
embedded in carbon fiber/PA6 prepreg. The co-cured
composites were prepared by the hot-press process. The
effects of two different structural forms of continuous and
discontinuous fibers around the embedded component on
the mechanical behaviors of the composites were
investigated. With the aid of the ultrasonic testing
technology, the damage and failure modes of intelligent
connection structures were analyzed. The influence of the
local fiber structure on the mechanical properties and
failure behaviors of composites was simulated by adopting
the finite element method. The results show that the local
fiber structure around the embedded metal inserts has a
neglectable influence on the mechanical properties of
carbon fiber reinforced thermoplastic composites, but

causes different failure modes in composites.

Key words: fiber reinforced composites; insert;
interface; mechanical  properties; non-destructive
detection
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tion of composites
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Fig. 3 Finite element model, meshing, and boundary condition of carbon fiber reinforced thermoplastic com-

posites with embedded metal insert
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Fig. 4 Fiber direction distribution around metal insert of carbon fiber reinforced thermoplastic composites

with embedded metal insert
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Fig. 9 Numerical results of carbon fiber reinforced thermoplastic composites with embedded metal insert
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