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Finite Element Analysis of Three-Dimensional Hollow

Sandwich Composites on Tensile Properties

CAO Haijian YU Kejing QTAN Kun
( College of Textile and Clothing, Jiangnan University, Wuxi 214112)

Abstract A new structural model was built to study tensile properties of three-dimensional hollow sandwich
composites (3D composites) by using the finite element software Workbench. The distribution of stress & strain on the
fibers, resin and the 3D composites was discussed under tensile loads of 1 mm displacement by using the model. The
results show that the maximum value of stress occured between the overlap of X-shaped piles, where the 3D compos-
ites damaged easily. The minimum value of stress occured on the up and down face-sheet, where the 3D composites
damaged difficulty. The main loads were supported by reinforced fibers and the minor loads were supported by matrix
resin. The main failure mode of the 3D composites are resin fracture when the 3D composites suffered tensile displace-
ment loads at 1 mm.
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Fig.1  Micro-structural model of three-dimensional hollow sandwich composites
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Tab.1 Stiffness constant of carbon fiber & resin

Hy E, /GPa E,,/GPa E;;/GPa G,,/GPa G,3/GPa G,3/GPa Vi, Vo3 Vi3
T300-6K 230 83 83 5 3.65 5 0.36 0.3 0.36
HER R 4.55 1.75 0.3
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Tab.2 Stress constant of carbon fiber & resin

4y X7/ MPa X./MPa Y;/MPa Y./MPa SS,,/MPa $S,,/MPa
T300-6K 3530 -5300 1000 ~2000 1000 800
WA NG 80 -370 - 100 100
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Fig.2  Micro-structural model of 3D composites after meshing
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Fig.3 Cloud pictures of stress & strain distribution of three-dimensional hollow sandwich composites
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Fig.4 Part magnifying pictures of stress cloud on piles

(1) H & 3 AT, 76 52 BRL A8 far M FH N, = 2
Hs Je R A AR« XTI A 58 AR IV 7 | N AR (B
R, 43510 521. 64 MPa 0.090 159, | FHHR N 7 .
N ARE RN, 2059 K 88,742 kPa 1. 8337107, i
Y s MR A2 BB R R S R AR 3
F e, EREACRER N PR A SE R A R R
FEESE, o7 AR 0 5 2 Ak %) 235 g i 5 R N 8 3831

(2) I 4 TN BORHE < X7 TR0 58 SUAR I 1

SR, TR 1AL s HR oo bp 5 AR G4 4540 1 )
THBCR, INE P ARTE 2 4, BEIIRARIE 52 S0 2 fa
VEFHBS A 28 AL At 5 TR G AL 2 e 7 oy A
PRI A0 ) DX 8K, X 5 S PR 2 e — 3y
3.2 ANMNAMNT

— Y s N E A M EAY RS MRS Y
7 3N AR 2 B4 S An Il 5 FR .

(1) =4k rp =5 e th 52 & BHRHEE 52 3P 20 1R
FHE A7 A 2R EAE T, WA g R R EAEH, &
)R £T 4 1) Fe KL S B R 521. 64 MPa fe /N 1 {E
41 209. 88 kPa, W 5(a) i ; W4 AR B de KW S (8 K
351.67 MPa J5/INwi J1{E K 88.742 kPa, tE 5(c) fif
7N, 3% 5 SEBRIMR 2, SR — B, [A] i E— 20 B E £ 4 2
HAEMB AR EE R E

(2) =4Ehzs Je s 1 G APRHERL A B 2 A A 3
1 mm B AR BB 2R e 2, th & 5 (a)
AT, LT AR B RN SIE A 521. 64 MPa, /N3 2 ik

FHIMEITZ http://www. yhelgy. com 2015 4E 45 2 1H



LFYERT AR (E 3. 53 GPa, ULHIRREF A IR B AR
AP 5 (e) T, B AR B B RN JI(E 2 351. 67 MPa, it
KT 2 R R4 B (5 80 MPa, ULHIRI R C 4k
A, FR R S (b) TS (d) BTN 27 4 A oKk AR

{H> 0. 048 591, BRI KR AR A 0. 090 159, #4 i
B R AR (BT K T 4F 4k, BB g 5 47 4k B & AR BRI
AL ER G

(¢) MRz 1Al
Fls =Herhas

Fig.5 Stress & strain cloud pictures of warp yarn and resin on three-dimensional hollow sandwich composites
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