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Study on the Mechanism of Mechanical Property Enhancement in
Carbon Fiber/Flax Fiber Hybrid Composite Materials

Jamil Abuzar*, Dong-Woo Lee*, Jung-ll Song*’

ABSTRACT: Environmental pollution from waste and the climate crisis, due to rising global average temperatures, are
reaching critical levels threatening human survival. Research is ongoing across various fields to solve this problem,
with a key focus on developing eco-friendly, carbon-neutral materials. Our study aimed to integrate natural fibers,
known for their environmentally friendly properties and lower carbon emissions, with carbon fibers. In general,
combining high-strength and low-strength materials results in intermediate properties. However, we found that certain
properties in our study exceeded those of typical carbon fiber composite materials. To validate this, we produced both
carbon fiber composite materials and carbon fiber/natural fiber hybrid composite materials. We then compared their
mechanical properties using a range of specific tests. Our results revealed that the hybrid composite material exhibited
superior bending strength and fracture toughness compared to the carbon fiber composite material. We also identified
the underlying mechanisms contributing to this strength enhancement. This breakthrough suggests that the use of
hybrid composite materials may allow the production of stronger structures. Moreover, this can play a significant role
in mitigating environmental pollution and the climate crisis by reducing carbon emissions, a major contributing factor
to these global challenges.
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Fig. 1. Schematic of vacuum assisted resin infusion process
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