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Thermal Conductivity Model of Twisted Yarn Composites
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Abstract

In woven or knitted preforms for composites, the yams are often twisted for avoiding damage due to the

contact with the textile machine elements. When the preforms of twisted yams are used in carbon/carbon

composites, the thermal conductivity of the composites varies depending upon the degree of the yarn twist.

This paper presents a thermal conductivity model of spun yarn composites. The thermal-electrical analogy

and the averaging technique have been adopted in this analysis. The model prediction has been correlated

with experimental results in order to confirm the model predictability. Parametric study has also been

conducted to examine the effect of the yarn twist on the thermal conductivity of spun yarn composites.
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Fig. 1 Geometry of a twisted yarn: (a) 1/3 yamn;
(b) parametric relationship.

Fig. 2 Coordinate systems of an infinitesimal
segment for twisted yarn composite.
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Fig. 3 Schematic of thermal-electrical analogy: (a)

multi-layer construction of yarn segments; and (b)

serial and parallel connections.
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Fig. 4 Averaging method of thermal conductivity.
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Fig. 5 (a) Insert mold with twiste yarn and (b)
RTM mold.
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Table 1 Thermal conductivity of fiber and matrix

Material - Thermal Conductivity
Carbonized oxi-PAN kp =3.4 Wim-K
spun yam kp=0.34 W/m-K
Epoxy resin kp=0.1 Wm-K

Table 2 Comparison of the model prediction and
test results

Thermal conductivity| Prediction | Experimental

ke (W/m-K) 153 1.54
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Fig. 7 Variation of thermal conductivity of spun
yam as a function of twist angle.
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