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Ther mal conduction of ther moplastic payi mde compostes
modified wth graphite/ carbon fi ber

FEI Hayan, ZHU Peng, SONG Yanjiang, GU Heping, WANG Xiaodong, HUANG Pd
(Chemstry and Chemica Eng neeringlnstitute, Naning University o Technd ogy, Nanjing 210009, Chi na)

Abstract : Thether md conductivity of graphite, carbon fiber modfied t her mpp astic pdyi mde was measured , and
the effects of thefiller content on the mechanicd properties and ther md conductivity were investigated . The beha
vias o the ther mal conduction of TP compostes were si miaed by the Ndsen modd and finite d ement met hod
(FEM) , and the shape o thefiller was dso conddered. Theresutsindcatethat t her ma conductivity o the meteri-

a isi mproved obvioudy byincreasingthefiller content . The dfference bet weenthe cacu ated data by Nidsen modd
and experi menta datais unacceptabe. The behaviors of the therma conduction of TH conpodstes a the steady
state coud be simuaed properly by FEM. Based onanandysis of thether md fluxin unit of conposites ,it is found
tha theinfluence of thefiller ther mal conductivity on the compostesther md behavior is not obvious, andthet her-
mal conductivity of the composte wth therectange filler is much higher than tha wth raundty filler .
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Table 1 Mechanca property o TPl conpaaites

Volu me Tensile Co mpressive

fraction/ % strength/ MPa  strength/ MPa

TP 0 93.70 97 75
10 118 .60 67 .12
Graphite 21 88 .43 51 67
/TR 34 75 .66 49 35
48 62 .53 32 54
11 106 .40 163 .5
Carbon 25 98 .47 188.0
fiber/ TPI 28 94 .47 178 .1
53 88.51 151 .8
1 , , TPI
[ TPI
TH , ,
, 25 %
, 188 MPa, TH 10 %
2.2
, 1 :
34%
/| TH 0.138 W(m K) , /
TPI 0.260 W(m K,
209 W(m K,

10 160 W ( m- K)
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Table 2 Conparison between experi nertal and cd cdated TPl

data of TPl conpasites ther mal conductivities

Ther mal conducti vity
Volu ne Rel ative

Fill er F(W-(m K) - 1) [6]
fraction/ % * R difference/ % 1 1
e * T, T2,
21 0.222 0.177 18
Graphite 34 0.260 0.275 3 ’
59 0.326 1.930 484 ’
25 0.126 0 .305 130 ket = - qX/A T (3)
CF 34 0.138 0.432 207 b
53 0.222 0.976 345 O = ﬁ qudy,
* MAeis exper nmental data; A;is cacuated data . _ a c b
keff - - b( T, - le o qxd y ( 4)
2 , 34% , Nelsen )
. Ox (Wm); a
TH
b (m, a b=1.5)
20% ; ,
Nelsen TPI
, Nelsen ;
Nesen
| , , 34%
| , 3 ,
, A e
24 FEM TPI ’
: ke
’ ke
= - kAT (2) 3 TH
L q (W m2) - AT Tabe 3 9 mUationresuts o conposite ther nal conductivity
(K/m) sk (\/\[(mK)) , Ther mal conducti vity/ ( W-( m K) - 1)
, CF 80 200 500
) Co mposite 0 .2146 0.2148 0.2149
: , 80 W(m K
(20l 34 % TH
, 3
] ] H (4)
"9 sua man , 4
: 34% , FEM

, : / TPl
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