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Study on mechanical properties of carbon fiber non-crimp fabric with stitch
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A finite element model for draping non-crimp fabric with stitch used for carbon fiber reinforced composites has
been proposed anew. The material properties of the model have been specified by the experimental results of
tension, bending and shear tests for a fabric with stitch. The procedure of identification of the mechanical
properties of a fabric with stitch and a draping simulation for the fabric with stitch have been described. As the
both results of the numerical simulation and the experiment of a draping test reached agreement on the

mechanical behaviors of fabric,
determination of the mechanical properties.
Keywords: Composites, NCF, Finite element
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it has been made clear that the proposed procedure is useful for the
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Figure 2 Geometry of finite elements
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Table 1 Material properties for the NCF
Fiber bundle

C, C, Cs Cy Cs Cs i K

[MPa] _ [MPa] _ [MPa] [MPa] _ [MPa] [MPa]
4.00E+01 0 3.92E+00 1.44E+02 1.28E+05 0  1.07E+00 3.00E+03

Stitch  Friction coefficient
E Hrp I
[MPa]
1.00E+04 0.5 0.5
25 0.025 0.07
(a) Tension — (b) Bending (c) Shear
E 0.06

2 0.02
- g Foo
E‘ 1.5 —Z0.015 E
% g ‘1-52) 0.04
12 1 ,’/ E 0.01 E’O‘
b7 ’ 2 g

/l = 5} 0.
03 250'005 001 II'
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Strain [-] Angle [rad] Shear strain [rad]

Figure 3 Mechanical properties of the NCF. ((a)
tension, (b) bending and (c) shear)
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Flgure 4 Snapshots of in the experiment

Calculation

Figure 5 Deformation of the sheet in the experiment
and numerical calculation
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