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Analysis of the Mechanical Properties of Triaxial Braided Composites
Depending on its Patterns

Wonki Kim*, Wonvin Kim*, Su Hyun Lim*, Junho Lee*, Jongin Park*, Seong Su Kim*'

ABSTRACT: Braided composites are widely used in various fields such as automotive and aerospace industries due to
their high structural design flexibility and fracture toughness. Since the braided pattern significantly affects the
mechanical properties of the composite, it is essential to analyze its pattern induced by manufacturing parameters and
the resulting changes in mechanical properties. In this study, the effects of mandrel diameter on pattern formation and
the mechanical properties of triaxial braided composites were analyzed. As the distance between braided yarns
decreased, interlocking among the yarns occurred, restricting their movement. As a result, fabricated braided patterns
exhibited a structure that differed from the conventional patterns. These pattern changes increased the proportion of
uncovered region and induced bending of the axial yarn. Due to these changes, the axial modulus decreased as a
result of axial yarn bending, and the axial tensile strength was also reduced owing to the increased proportion of
unreinforced regions.
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Fig. 1. (a) Biaxial braided pattern, (b) triaxial braided pattern —
Basic, and (c) triaxial braided pattern — Deformed
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Fig. 2. Distance between braided and axial yarns of (a) TB-B pat-
tern and (b) TB-D pattern
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Fig. 3. Cross section image of (a) TB-B composite using mandrel diameter 45 mm and (b) TB-D composite using mandrel diameter
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Fig. 4. Tensile properties of triaxial braided composites
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