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[ABSTRACT] With the increase of applications of composites in airplane structures, the thermally-induced stresses
are critical issues in composite-metal hybrid structures. In order to analyze thermally-induced structural stresses, accurate
structural temperature field value is necessary, while the heat transfer performance of the materials is of great importance
for the structural temperature field analysis. Due to the anisotropy of heat transfer performance of composites, which is
dependent on the layer and structure of laminates, it results in difficulties in evaluation of thermal conductivities. Based on
the ASTM E1461, the samples with different structures were designed, and the thermal conductivities in depth direction
and in-plane direction of the T800 carbon fiber reinforced resin laminates were tested through flash method. The thermal
conductivities for laminates in different stack types were studied. And also, the thermal stack theory of thermal conductivity
for composite laminates in in-plane direction was verified. This work provided a fast approach for evaluation of thermal
conductivity of carbon fiber reinforced resin matrix laminated composites.
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Fig.1 Thermal conductivities for different materials and cover ranges for different test methods

92 WissMiEHEA - 20204 563 & 55 1910]



RESEARCH

A RIS RN R PR E R, R 3 (a) Ui, B
#(12.6 £0.05 )mm, JEE 2 1.5mm. &t 0° §)Z .90°
)25 L TE S )22 S A% ol R )2 e A, 43 i
T JEEFE T ] RT3 e 38 il e e an e 1 e
AN WNTE 5 T AL SR R IR A, iR IR A D) E R B
WK 3 (b) fR, R & 2 A X e, s
FE 7 (RRZ G Z J7 1)) $808 F: 3 0 000 , 00 14
YIS EEWNE 3 (¢) PR, RHHZIES Z #hrm .
2.2 RIWIME

MR B KL 5 178 ek 3 1R 326 3 3 7o 3 7
FETE LR —55~100°C, R 55 : -55°C . —25°C.0°C.,
. 50°C . 75°C . 100°C A 70 o
23 RWiEE

MRS NETZSCH /A F] LFA457 , R RS-
TR, AT RO R EAR R R RE )
BERE L ARG T 2 R, R A T TR
— TSI A s, DR EiaAE R IR B i RE T, iR
LB N 4 Bros , BRI PO — R R L A
IR FRUERE SR F NETZSCH /A 7] i 8 e F s 9606

3 #BR5R

AT B, X2) RS FEZ )25
M JEE R 1T N ) A 38 TR R LR 5

I 45 S mT L, PR 2 | IE S A2 S A 1 [
PRS2 B BE 5 ] A% e 38 A A ], 7E —55~100°C X,
], $4% TR AE 0.34~0.65W/(m-K) Z ], H HAE i
V14D 30508 5 T PN B P T = A A B o BT LA TR ) A
1 BB IEAR Z B2 R

TETH N J5 1] ,90° 4 )2 )7 1] 1) #A% 3 2 5 JEFE
] PSR Y L 7E 0.45~0.82W/(m-K) Z[f], 0° 42
D7 1) (R B A S 28 ) v — A B g, LB I 3 T v i
G IN, 7E —55~100°C [X 8], # 4L 3R 7E 4.41~9.06W/
(m-K) JEH. SCHk [15-16] ¥ BoR T 27 4 535 1Y 34
1 23R I ek B T v S0, B T VR e S R AR
10W/ (m-K) AT A2 m#E 878 1W/ (m-K) A AT,

kbt ik fe

e

WlGiRRET, —— .

D

FERERE
T, +AT()

B2 AgEREE
Fig.2 Schematic of flash method

$12.6£0.05

(a) IRB 7R TR

pas ~
AN
/ I ‘ \
[ V)
= s
A 4

(o) JEE Jr A ST PF I B

Fi

E3 REHEREE

g.3 Schematic for sample cutting

®1 REWBESTINEHERE

Table 1 Test matrix of thermal conductivity test for laminated

Fs

N N L R W N =

composites
Ty 1] i Z ZE | s RE /mm
X 1) 0° )= 108 1.50
X [1] 90° 4l )2 108 1.50
AL 0° fHiJ= 8 1.53
X ] [0/90],5 108 1.50
VAD| [0/90],, 8 1.53
X[ [45/-45/0/90] 112 1.50
Z Jii} [45/-45/0/90], 8 1.53
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Fig.4 Samples loading for thermal conductivity test
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Fig.5 Thermal conductivity of laminated composites
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Fig.7 Comparison between test values and calculated values
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