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Study on mechanical properties of carbon fiber non-crimp fabric with stitch (Part 2)
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Though a non-crimp fabric is one of valuable materials for automobile structure to reduce weight, a technical
problem which the forming simulation is not easy for complex procedure to determine the parameters of
constitutive equation. In order to solve the above problems, the method which these parameters have been
identified by the experiments of tension, shear, bending and compaction tests for a fabric has been proposed. The
behaviors of a non-crimp fabric during forming process has been simulated with accuracy by the proposed method.
In this paper, the procedure about the identification for parameters and numerical results for draping simulation
has been described.
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Table 1 Material properties for the NCF

Fiber bundle
Ketong  Kdong  1olong So Keomp P Kaise Ken
[N] [N] [mm*]  [MPa] [MPa]  [MPa]
23003 11511  0.0023  0.2549 1.00E+06 6.7395 5 100

Stitch  Friction coefficient
E Hs

[MPa]

1.00E+04

Hrp

0.1 0.1

]

1; (a)

= o
Nmm/mm

S

5

v

Stress [MPa]

o o 2 2
5 E 3 &
per width []

°
=

Moment

2
=

|- = Exp.
—Cale|

0
0 0.002 0.004 0.006
Strain [-]

0
005 1 152 25 .02
Angle [rad] Strain [-]

0
0 001 002 003
Shear strain [rad]

0002 004 006

Figure 3 Mechanical properties of the NCF. ((a)
tension, (b) shear, (¢) bending and (d) compaction)
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Figure 4 Conditions at experiment of a forming
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Figure 5 Comparison between the experimental
results and the numerical results with/without
improved model

5. fEE

HET 2D NCF > — FOFREHZEET /LIZHON
THEHESS 7> ORI ZMEE LTz, ZOFET V%,
MHBHERE 2 P U 7z b CRIE O T I VW72 &
A, BEOET NI BEICEIRRESNE
WENDZ LR LT, o THRIOEEID
XM K E L S D HBEEAE EL
-bDEEZD,

235 3Lk
1) R, fil)s, A8, B, A K 7T AT

v 7 G L5
ML R T 20
Weiss, Schauer, Gardiner: Proc ASME Winter
Annual Meeting, (1996) BED-33:347-348
Charmetant, Vidal-Sallé¢, Boisse: Composites
Science and Technology 71 (2011) 1623-1631

%28 RIkFERE  HE
2)

3)



