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Finite Element Analysis of Carbon Fiber Laminate

HE Ping, LIU Jinyong
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Abstract As an excellent composite material, carbon fiber is more and more widely used in undersea warfare. This paper

studies the finite element methods for the analysis of carbon fiber laminate. Firstly, the laminate theory is introduced, and then the

carbon fiber laminate model is analyzed based on this theory. Next, the same model is carried out with finite element simulating cal-

culation using ANSYS. Finally, the calculation results are compared with the theoretical results, and the feasibility of the finite ele-

ment method for the strength calculation of carbon fiber laminate is discussed, which could provide reference for engineering design

and application.
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Fig. 1 Main direction of lamina
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Fig. 2 Computational model
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Table 1 Attribute of carbon fiber materials

A/ GPa THRA L B ERT/ GPa
E, E, Ey M2 M3 M3 Gy Gy G
76.3 43.6 10.9 0.024 0.172 0.32 4.8 4.8 4.8
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Table 2 Computational results of

theoretical analytic method

2 A IE%13 77/ MPa Rt 7 7/ MPa
/(°) o, a, Ty oy o, T
90 -8.66 -17.55 0.58 -17.55 -8.66 0. 58

0 -30.63 -5.13 0. 58 -30.63 -5.13 0. 58

45 -15.09 -13.91 -1.40 -15.90 -13.10 -0.58
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Fig. 4 Finite element model
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Fig. 5 Off-axis stress in direction x
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Fig. 6 Normal-axis stress in direction x
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Table 3 Computational results of

finite element method

- TE 1% J1/ MPa 5113 71/ MPa
A/ ()
[ o, Ty [ oy Tyl
90 -8.67 -17.56 0.58 -17.56 -8.67 0.58
0 -30.64 -5.14 0.58 -30.64 -5.14 0.58
45 -15.09 -13.92 -1.41 -15.91 -13.11 -0.58
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Table 4 Comparison of results

1ERN 71/ MPa w1/ MPa

o, a, Ty oy Ty T

HE A ()

xyl

B -8.66 -17.55 0.58 -17.55 -8.66 0.58
90 AFRIL -8.67 -17.56 0.58 -17.56 -8.67 0.58
R#Z(100%) 0.12  0.06 0 0.06 0.12 0

g -30.63 -5.13 0.58 -30.63 -5.13 0.58
0 AMIC -30.64 -5.14 0.58 -30.64 -5.14 0.58

2 (100%) 0.03  0.19 0 0.03 0.19 0

g -15.09 -13.91 -1.40 -15.90 -13.10 -0.58
45 Aot -15.09 -13.92 -1.41 -15.91 —-13.11 -0.58
PR22(100%) 0 0.07 0.71 0.06 0.08 0
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