% 29% 57T m=sh =ik Vol. 29 No. 7
20144 7 A Journal of Aerospace Power Jul. 2014

X EHE:1000-8055(2014)07-1574-09 doi:10. 13224/j. cnki. jasp. 2014. 07. 009

ETHRTZENTLURA C/SIC EEHME
ENERRHTNF

MR, AL, RAK
(L. MR AR K REIR S 2l )2 Be
LA RGEH LR E . Al 2100165
2. WEARRIERS TR sh g AR . DI P8R PSR MK43 0AL;
3. BIAUNLZMTR K EE HUARZEAE I 2 R il X G S0 % . R AT 210016)

1 B BRINT FRAA R E QRS C/SIC E A MBS R IR B IT . B T M
REB A5 ¥4 L KR % AR R R S T A SR AR £F 4 R A B R A S AR TR, SR R A v FL R 40 A B AL AR
P B AR Y TR AR T AL B e ke B A SR A R IR B S I S A 3 4 00 A R T B S A e £ AR
ARBTG5 E AR A T R TR A AT T R 2T 4 R B A BORIAL B R R G bR S Rl B
FBR AL, 45 R R A AR SRS A FR BB e 2T A A R 0 B R S T B ik 2T 4 4R BV BN
54 MR 78 Yo iyt b A MR v Bl I I SR IR BT B T 120806, x 2 Bl T SRR R R B
IR T T 8. 6% 5 5 & MBHAE AT 34 R B FL B 38 K 20l R R a4 FLIBUR N © BEm 3 30 %o iy ad # e,
MR 25 2 ST RS IR BT T 22. 91% , v 3l 7 i B0 SR B T 17 34. 66 %.

* g W S, MKRMEHRRS; C/SICEEHE: A M, xR

FES %S V254; TB33 XERARAERD: A

Prediction method on equivalent thermal conductivity coefficient
of ‘\plain braided C/SiC composites material based

on finite element method

LU Si-da"*, GAO Xi-guang', SONG Ying-dong'*

(1. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Chinaj
2. Department of Power and Propulsion, School of Engineering,
Cranfield University, Bedfordshire MK43 0AL, United Kingdom;

3. State Key Laboratory of Mechanics and Control of Mechanical Structures,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A computing method on equivalent thermal conductivity of plain braided
C/SiC composites material was proposed based on finite element method. Mesoscopic struc-
ture of materials was studied firstly, including microscopic model of carbon fiber bundles
with matrix and single-cell model. Effects of porosity on the matrix equivalent thermal con-

ductivity coefficient were calculated using random-pore single-cell model. The equivalent
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thermal conductivity coefficient of carbon fiber bundles with matrix and composites material

was calculated under the condition of three sets of boundary conditions. Finally with the pro-

posed method, the relationship between equivalent thermal conductivity coefficient and fiber

volume fraction/porosity was studied in detail. The results indicate that the equivalent ther-

mal conductivity coefficient of the composites material decreases linearly with the increase of

fiber volume fraction. While fiber volume fraction increases from 54 % to 78% . the equiva-

lent thermal conductivity coefficient in y axis direction declines by 12. 8% and that in x and =

axis directions by 8.6%. The equivalent thermal conductivity coefficient of the composites

material presents an accelerating downward trend during the porosity’s rising process. While

the porosity increases from 0% to 30%, the equivalent thermal conductivity coefficient

declines by 22.91% in x and z axis directions and 34. 66% in y axis direction.
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Table 1 Calculation results of equivalent thermal

conductivity coefficient of microscopic model

Qi/ Ke<u/
ipri| ; m d/pm '
(W/(m*K))
10" (W/m?)
x 2.7021 6625 10. 34 46. 84
v 2.7024 6625 10. 34 46. 86
z 0.2201 3358  25.00 22.48
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