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Finite Element Analysis of X-Cor Sandwich’ s Compressive Strength
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Abstract The finite element software was used to get the X-Cor sandwich’ s stress fields and its compressive
strength was also analysed. During the compressive strength analysis, the failure criterion and materials stiffness deg-
radation rules fitting for the analysis of the X-Cor sandwich’ s failure mechanism were proposed and the X-Cor sand-
wich’ s failure process and modes were also clarified. According to the failure criterion we used the elements with stiff-
ness degradation and their distributions in the finite element model to simulate the types and propagation path of the
failure and the failure mechanisms of the X-Cor sandwich under compression were explained. The finite element anal-
ysis indicates that during the compression firstly the resin regions fail and secondly the Z-pins fail. The main failure
mode is the Z-pin’ s elastic buckling failure and the propagation paths of the failure elements are dispersive. By con-
trasting the finite element results and experiments the values are consistent well and the error range is —=7.6% to
9.5%.
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Tab.1 Basic strength properties of each components of

X-Cor sandwich finite element model

414925] X /MPa X./MPa Y,/MPa Y,/MPa S,/MPa S,_./MPa

BREF4E Z-pin - 1495 785 71 138 44.7 75
BEEELTYE Z-pin 1707 610 71 118 72 80
BREFZEEINR 700 650 700 650 100 75
PERSLT IR 213 213 213 213 80 80
B A 71 71 71 71 33.2 33.2
EARER 1.0 0.4 1.0 0.4 0.4 0.4
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Fig. 1 Finite element model of X-Cor sandwich
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Fig.2 Flow chart of the compressive strength analysis
of X-Cor sandwich
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Tab.2 Materials stiffness degradation rules
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Tab.3 Contrast of Z-pin’s practical stresses to

its allowable stresses

NI T3 1] M) A R/ % Z-pin/%
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¥ o/la,] 7.30 8. 80
z o/[o,] 6.50 9.30
xy 7o/ [74] 5.50 23.7
yz 7./[7,] 4.10 2.50
xz 7./[7.] 6.10 27.9

HH 2% 3 AL, Bl B3 N, Z-pin Sk B HATH
N AT & AR, DRI AR () 43 By 3222 D) Z-pin F01
FHIMEIT.Z,  http://www. yhelgy. com 2012 4F %5 4 3

_0';)2+6[(Tiz>2+(T;3)2+(T;1)21} (3)

v BB i X0 2

TERAF AT T, Z-pin 35 50 4 107 7 il 2847 A 3800
T A, IO 3 B P izt i 7 i, G S 0 BT ) 56 8 L e
/N T IR A FIC R AR, X R R HA TR
BT Z-pin 3R A i IX 9 455 5 AL, BEH Z-pin I
PSRRI DX ) 5% T 5 S e A R0, R A0 BT LT
KEOFHE VAT AT T Z-pin HEFLE )5 & B3 £
(E3),

(@) & =0.0110 (b) & =0.0111
B3 Z-pin Sl IR0 HL I b R AR BN B R

Fig.3  Propagation of the Z-pin end’ s failure elements
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Fig.4 Propagation of resin region’ s failure elements
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Fig.5 Propagation of Z-pin” s buckling failure elements
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Fig.6 Z-pin’s buckling failure mode
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Fig.7 Effects of the Z-pin’ s angles, densities and diameters
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Tab.4 Contrast of finite element predictions and test results

X-Cor W/  HAB/ B/ JRATREE/MPa 3/
IS mm mm ) el AT %
CF-CF  5x10 0.5 30 0.92 0.8 -7.6
CF-CF  5x10 0.5 22 .05  1.12 6.7
CF-CF  5x10 0.5 15 .30  1.32 0.3
CF-CF  5x10 0.5 0 1.47 1.6l 9.5
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