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Abstract: For the problem of stress concentration in the matrix of unidirectional fiber reinforced composite
with uniform arranged fiber under transverse tensile load, a method to characterize the stress concentration coeffi-
cient of matrix under transverse tensile load was presented. Based on the composite micro—mechanical research
method, the Representative Volume Element (RVE) model is programmed to impose periodic boundary condi-
tions, the stress concentration coefficient of matrix under single and biaxial transverse tensile load was calculated.
The validity of the model was verified by the transverse tensile test of unidirectional fiber-reinforced SiC/TC4
composite plate. Based on the established model, the stress concentration coefficient of different fiber volume
fraction, material composition and temperature was calculated and the influence of them was analyzed. The simu-

lation results show that the uniaxial transverse tensile stress concentration coefficient increases with the increase
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of fiber volume fraction, and the biaxial transverse tensile stress concentration coefficient decreases first and then

increases with the increase of fiber volume fraction. In the range of 20°C~500°C, the maximum value of the uniaxi-

al and the biaxial transverse tensile stress concentration coefficient is 2.8 and 2.4, respectively.
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Fig.1 RVE model with quadrilateral arrangement
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Fig.2 Stress concentration produced by the perforated

plate
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Fig.3 Stress concentration of the plate after filling fiber
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Fig.4 Schematic diagram of average line of transverse

tensile stress
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Table 1 Material parameters of fiber and matrix

Material Modulus of elasticity E/GPa Poisson s ratio
SiC 400 0.17
TC4 110 0.30

AT LAY i T HE S A AR R AR BT (RVE ) B 5
WEFE X 5, # 57 SiC/TC4 &2 4 4 BF 09 VU 31 J RVE £
A, HA RVE BRI A B R, S 30 1

T2 Be IE B A, PR RVE B 7 4] 43 1
EJEH‘@W%O RVE #5258 iy ] 4% 4] 43 4n 1 6 JiT 7

\\\\
&\\“\‘\IN\

Fig. 6 Mesh generation of RVE model
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Fig. 7 Node constraints for the RVE model
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Table 2 Calculation results and test values of transverse tensile strength of SiC/TC4 composites

Item Transverse tensile strength o /MPa Pretest results error/%
Text value 418 -
Predicted results without stress concentration coefficient 950 127
Predicted results with stress concentration coefficient by Eshelby model 619 48
Predicted results with stress concentration factor by RVE model 563 35
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