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Experimental Study of the Mechanical Properties
of AFRP under Different Strain Rates and Temperatures
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Abstract: Aramid fiber (Kevlar 29) reinforced polymers (AFRP) samples were tested by utilizing a
MTS servo-hydraulic high rate testing machine in order to investigate their mechanical properties at differ-
ent strain rates (25, 50, 100, and 200 s™!) and temperatures (—25, 0, 25, 50, and 100 ‘C). The results
show that at the same temperature (25 ‘C), Young's modulus and tensile strength increase with the in-
crease of strain rate firstly (25 to 50 s™!), and then decrease under the greater strain rate (50 to 200 s 1),
while the opposite occurs for toughness. When strain rate is constant at 25 s~', Young's modulus shows a
trend of fluctuation under elevated temperatures, while the tensile strength and toughness show no sub-
stantial temperature effect. The failure patterns of AFRP samples were similar at the investigated strain
rates and temperatures, and the fracture surfaces were relatively straight. Moreover, Weibull statistics
were used to quantify the degree of variability in failure strength at different strain rates and temperatures.
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Fig.3 Stress-strain curves at different strain rates
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Fig.4 Strain rate effect on mechanical properties
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Tab.1 Comparison of the experimental results between Kevlar 29 single yarn and AFRP
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40 123.1 + 13.2 2247 + 101 40.5 + 6.9

Kevlar 26 <l - 80 129.4 & 19.0 2439 + 177 43.9 + 8.6

eviar &7 smgle yam v 120 140.0 + 15.8 2465 + 201 38.2 + 5.9
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 160 1566+ 146 2691+ 103 381 +E31

25 14.4 + 6.0 243.8 + 38.4 5.14 + 2.12

50 21.5 + 6.3 293.0 + 41.1 4.68 + 1.52
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200 9.6 + 2.1 197.6 4 57.9 6.22 + 1.62
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Tab.2 Weibull parameters for tensile strength of AFRP
with different strain rates and temperatures

Wik 1 - /MPa .
GRIEFIRIEE) o/
25 57! 264 8.7
50 571 307 8.1
25 C s
100 s~ 268 12.3
200 57! 212 18.0
—25C 234 28.3
) 0°C 254 8.7
255!
50 °C 264 8.1
100 °C 258 10.9
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