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Study on Mechanical Properties of STF-Kevlar Single Yarn
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Abstract: High-strength Kevlar fiber woven fabrics are widely used in engine casing containment. The

shear thickening fluid (STF) is found to be effective in increasing the energy absorption capacity of Kev-

lar fabrics. By designing the stiffener and fixture for the single yarn of fiber, the mechanical property

tests at room temperature (20 °C) are carried out at the MTS material testing machine and the split

Hopkinson bar. The quasi-static and dynamic tensile mechanical properties of a single yarn of pure Kev-

lar fiber and different concentrations of STF treated Kevlar are studied. The effects of quasi-static and

dynamic mechanical properties and the effects of different STF solution concentrations on stress limit, e-

lastic modulus and tensile strength are obtained by comparing the failure modes and mechanical proper-

ties of fabric in quasi-static and dynamic tests.
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Tab.1 Quasi-static tensile test results of SK fabrics

Stress at Instability
Strain STF
failure displacement
rate/ s~' concentration/ %
0,/ GPa X, /mm
0 1.82 1. 00
15 2.03 1. 44
0.001
20 2.02 1.68
25 1.90 1. 48
0 2.07 1. 36
15 1. 86 1.32
0.000 1
20 1.96 1. 60
25 1.92 1.92
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Tab. 2 Results of dynamic mechanical properties of SK fab-

rics

Stress
Launch Gauge Strain Elastic
at  Instability
Sample pressure/distance/ rate/ modulus/ )
ailure/ strain

MPa mm s ! GPa
MPa
SKDTo0-1 0.5 40.20 313 111.7 2128 0.018 0
SKDTO0-2 0.5 39.66 296 125.9 2075 0.0180
SKDTO0-3 0.5 41.78 307 102.3 1994 0.019 0
SKDTO0-4 0.5 41.52 258 109.7 1938 0.017 0
SKDT15-1 0.5 38.92 326 103.0 2070 0.017 0
SKDT15-2 0.5 39.96 268 107.1 2090 0.016 0
SKDT15-3 0.5 39.24 317 105.2 2149 0.0180
SKDT15-4 0.5 39.76 295 116.7 2175 0.017 0
SKDT20-1 0.5 39.90 234 80.0 1586 0.016 0
SKDT20-2 0.5 38.70 296 70.0 1501 0.0180
SKDT20-3 0.5 38.64 316 84.7 1560 0.0150
SKDT20-4 0.5 40.00 317 74.7 1552 0.018 0
SKDT25-1 0.5 38.92 364 97.1 2021 0.017 0
SKDT25-2 0.5 38.60 264 118.9 1927 0.0195
SKDT25-3 0.5 40.00 239 115.9 1880 0.014 0
SKDT25-4 0.5 40.42 317 100.5 1860 0.0150

AN TR) A5 2R (1 B SR T N AR il e an 1 14 i
o ARV EE STF 54k Kevlar 214 1 5 14 A2 5
a5 o R R B 4 . A F
J¥ STF 54k Kevlar 218y B9 BIR 1 3 4 &l 16 fr
NSRRI 4 A KA B A P
i RO 7 B R AN A X s e K e/ IME DA R BICF
YA H 15 28003 3 s,

X3 AERE STF 284 Kevlar &
Tab. 3

AW Eh T S F M RE
Dynamic mechanical properties of Kevlar fabrics

treated with different concentrations STF

STF Elastic Stress at
) ) Instability
concentration/ modulus/ failure/
strain
% GPa MPa
0 110.7 2 034.5 0.018
15 106. 2 2 119.5 0.017
20 82.4 1 556.0 0.017
25 108. 2 1903.5 0.016

(a) Pure Kevlar

14 R e
Fig. 14
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Dynamic tensile strain-strain curves of fiber bun-

dles with different concentrations of SK fabrics
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