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Collision Analysis of STF Impregnated Kevlar Fabric Using the
3D-Shell Element

Duk-Gyu Lee*, Jong-Kyu Park**, Wui-Kyung Jung**, Man-Young Lee**, See-Jo Kim*,
Sang-Ho Moon*, Kwon-Joong Son***, Hee-Keun Cho*"

ABSTRACT: Ballistic impact analyses have been performed with the Kevlar fabric impregnated with STF(shear
thickening fluid). Multi-layer laminates modeled with 3D isoparametric shell elements were used for the performance
analysis and their results are compared with experimental results. Both experiments and numerical analyses have been
done to verify the usefulness of STF to enhance the impact resistance performance. The results showed that STF
increases friction within a bundle of fiber, and this phenomena is more apparent in the velocity range of under near
450 m/s. In this research, it is emphasized that FEA analyses of STF impregnated Kevlar fabric laminate were
successfully conducted using shell elements. Moreover, the effectiveness of the technique and accuracy were verified
through the comparison with reliable experimental data.
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Fig. 3. Viscosity according to shear rate of STF[3]
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Fig. 10. 3D-quarter model and FE model
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Table 1. Friction coefficient of Kevlar fabric
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Fig. 16. Neat Kevlar 24-layer results
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Fig. 17. STF Kevlar 24-layer results

700

I I I I I
LI Experimental results_N16_S8_24-Layer
— FEA results_N16_S8_24-Layer

600

500

400 -

300 -

200

//

B2,

100

1

250

300 350 400 450 500 550 600 650 700

Initial velocity (m/s)

Fig. 18. Mixed Kevlar 24-layer results (N16+S8)
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