349 BHo|E fE Mol EA BFARY
JHAEE oS BF AT

M&
(=]

Ja

AT, 2y’

— * o . *®

N

H0
& i

Prediction of Thermal conductivities of 3-D braided glass/epoxy composites
using a thermal-electrical analogy

Hyuk Jin Chung, Tae Jin Kang and J.R. Youn
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ABSTRACT

This paper examines the effective thermal conductivity of 3-D braided glass/epoxy composites. 3-D braided
composites have a number of advantage over conventional laminate composites, including through-thickness
reinforcement, and high damage tolerance and processability. The thermal properties of composites depend
primarily on the microstructure of the braided preform and properties of constituent materials. A thermal resistance
network model based on structure of the braided prefrom is proposed by using thermal-electrical analogy. In order

to affirm the applicability theses solutions, thermal conductivities of 3-D braided glass/epoxy composites are
measured
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Fig. 3. Schematics of interior yarn structure and the unit
cell(identified by Li). (a) Yarn arrangement viewed from
cross section-ABCD of Fig. 4 (b) the unit cell.
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Fig. 4. Yarn topology in the perform interior(identified
by Wang and Wang[5]).; (a), (b) yarn topology in cells A
and B; (c) cell arrangement in the perform interior.
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Fig. 5. Coordinate system of a yam located spatially.
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Fig. 6. (a) Area of finite element.; (b)Thermal resistance
cell network of longitudinal direction of composites.
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Fig. 7. Entire thermal resistance network of longitudinal
direction of composites.
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Fig 8. Effective Thermal conductivity of longltudmal
direction of 3-D braided composites.
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Fig. 9. Thermal resistance network of transverse
direction of composites.
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Fig. 10. Effective Thermal conductivity of transverse
direction of 3-D braided composites.
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