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Abstract: The in-plane shear performa =12 aramid fabric was investigated. The picture fra and bias-
tensile test were conducted. A new p &f amp was designed. The deformation field of fabric 5@4\" ¢ the test was

numerical method was

ot
measured by digital image correla ‘;E &?IC) technique. The shear force vs. shear angle cur@d the locked angle

were obtained. Normalized

used to compute the shear

W Was used to compare the two experimental results.

R
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established to simulate the

cters. A non-orthogonal anisotropic truss-shell mé&d

bias-tensile test. A user defined material subroutine was developed to calcul edirection of the yarns and stress

updated. To verify the validity of the model, the simulated results we tfed with experimental results. The

test results show that the shear performance of the fabric is non-li clamping arm can affect the test results.

The force of no silts sample is larger than that of infinite slits sa \ e locked angles of these two samples are e-

qual. After normalized, the force of picture frame test is larg than that of bias-tensile test, while the locked angle

is smaller. The FEM results agree well with cxpcrim::i
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(b) Micro structure
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Fig. l@! o and micro-structure of F-12 aramid fabric
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o%&able 1 Material properties and geometry parameter

© for F-12 fabric

Properties Values
Yarn count(warp/weft) /(yarnscm ') 16

Yarn linear density(warp/weft)/(gem™1) 0.023

Fiber density/(gecm %) 1.44—1.45
Yarn spacing/mm 0.3

Yarn width/mm 0. 45

Fabric thickness/mm 0.13

Areal density/(gecm™ ?) 60. 2
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Fig. 2 Single yarn specimens% ramid fiber and tensile stress-strain curves
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Fig. 3 Picture frame clamp
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(a) Full arm sample
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(b) Infinite arm sample

Fig. 5 Picture frame specimen of F-12 aramid fabric
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(a) Schematic diagram

(b) Test process
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Fig. 6 Bias-tensile specimen size of F-12 aramid fabric

and test process §®
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Fig. 7 Principle of truss-shell model
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