969

%7}*3—:&‘, gjfi 514}7 ’E‘,] j]
( , 150080)
KR FABAR DA ST A M AR RS Ay )
FRAE AL FAMN K A B AT T
7 it JUR R AteY i H 5 X, T MR e A 2.1
ST 4 obud] 6 Feh, SRR T YA BAE R SHE ,
FH & 52 4 AR 5569 ek G, T T LM A4S
LSRR TR AN AT Ak g /1 FALE R LR
7, L /BE1'1 B 350°C E_? H%,jﬁé{-f{i,ﬁ I’i%iﬁ%ﬁéﬁ% D %_05_ k- PO = 0 ) (D
HHE HE R R, IR ARS 2 EAR K 24 248 f
HH% AaG TR K A R | R AR AR R E4EH b= ¢ ( ) (2)
89 %5 STk HAe 7] ARR /&LT@*&;L’I%‘/X;T,T&EL kx a_(i)n + kva—d)nv+ k a_d)n —
N x y y z z q ( )
¥ B BT L@ WAL A S L@ W AR R 49 4R Ox Oy 0z
3R, 38 3R4G SR, TR ARG R K BB A (3)
: i ) P (kg/m*); e (J/
. . (kg* K))skx ks k2 3
V414. 8 - A (W/(m.K))vQ: Q(x>yaz’t)
: 100+ 9731(2010) 06-0969- 04 (W/kg) ;ne ny N
1 2
¢ - . R
, R k- () - PO=0 (4
21 [ +6] > qr )
’ ABAQUS . :
¢= B Y YFC((9- &'~ (- #))
(37 ’ Ai 7 A
(8] (5
;N.D.
b 2 1_ 8
Kaushika ' Ci= §- (TLFU
: A i & § i
; 0 Stefan-Boltzmann s Fij
: ik b i ; F ; i
’ Kronecker (4 (5),
2.2
: &= a(d- h) = aaT (6)
. (1/°C), &
, B
* : (973 ) (2006CB601206) ; (90816024,
10872059)
:2009- 10- 14 - 2016-02-23

(1963- ),



970 30 #. o # 2010 6 (41)
8 ,
0= D(e- &) (7) , 10
7D€0 ’
(7)
3 z T=20C
3.1 yLx o
i, 2 4 &AL R4 M F R TR
. (2) Fig 2 Loading sketch of lattice core structure
, ; (3) ) 15
4 N 2 2
0. 94,
’ " 20T, : 1= 30s,
3 4

8*0.2mm
[0/45-45/0]

I 180 !
M1 SaMpaEriEm gzl

Fig 1 Composite lattice truss core sandwich structure
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Table 1 Thermophysical parameters of the structure
\ AR (YA mAR (A
E\(GPa) | 132 En(W/ (me K)) | 130
E>(GPa) [10.3 | 132 | kn( W/ (m* K)) | 0.865 | 130
Ey(GPa) | 10.3 kss(W/ (m= K)) | 0.865
Gi2(GPa) | 6.5 o ( m/K) 2E 8
G (GPa) | 6.5 | - wa(m/K)  [2.25B-5| 2E-8
Gy (GPa) | 3.91 Gy(m/K)  [2.25E5
v 0.25 A kg/m?) 1600 | 1600
va 0.25 [0.25 | ¢(J/ (kg* K)) | 1320 |3200
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Coupled heat transfer and thermal stress analysis of

composite lattice core sandwich structure
WU Linzhi, YIN Sha, MA Li
( Center for Composite Materials, Harbin Institute of Technology, Harbin 150080, China)
Abstract: A simulation was carried out for the coupled conduction and radiation heat transfer in the alt com posite
lattice core sandwich structure. The cavity radiation method was used firstly to detect the radiation contribution
to the heat transfer, and then a discussion for the effect factors of this contribution was followed, such as the
participation of the lattice truss core and the surface emissivity of the composite materials. Finally, the thermal
deformation and thermal stress was calculated on the basis of the known temperature field by coupled simula
tion. It was shown that the radiation effect was obvious when the structural temperature was around 350 C, and
this effect was enhanced as the emissivity increased; the contribution of lattice truss core to the heat radiation
was small. As the upper and under sheets fixed, thermal stress happened mainly in the upper facesheet and at
the endwalls where the cylinders contacted with the upper facesheet. The distribution of thermal stress field de-
pends on the restriction forms, and the max thermal stress is smallest only as the upper sheet is fixed.
Key words: composite lattice core structure; coupled conduction and radiation; cavity radiation; emissivity; ther
mal stress



