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Table 1 Selected parameters and quasi-static properties
of various fibers studied in this work
. PAN (o/(Mg/ms) D/pym E/GPa p,/GPa €f
Lo Twaron 2000 1. 44 12.2 105 2.85 0.035
(Polyacrylonitrile, )
Dyneema 0.97 12 110 2.60 0.052
’ ° Kevlar 964 1. 44 12 120 2.50  0.040
20 60 Kevlar 964c¢ 1. 44 12 125 2.90  0.036
o 2.53 8 74 3.50 0. 040
SiO,. . . . . 1.8 7 320 3.10  0.050
Kevlar 49 1. 44 16 115 2. 80 0. 040
E . o
Kevlar Dopont 1972 . PPTA (Polyparaphenylene Tereph-
thalamide, ) ., PPTA . PPTA
Kevlar, AKZO Twaron, Terlon, Trevar , PPTA
Dyneema UHMWPE (Ultra High Molecalar Weight Polythylene,
) », UHMWPE , .
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Fig. 1 Sketch drawing of modified split Hopkinson tension bar device
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Fig. 3 Typical profiles of stress waves on bars in the SHPB/SHTB experiments
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Table 2 Basic parameters and dynamic behaviors of fiber cluster sample

L/mm N D/pm n e/(10°s™ 1) p./GPa E/GPa €
Twaron 2000 8, 10, 15 1000 12.2 14(3) 0.6~1.7 2.55 155 0.053
Dyneema 10, 15, 30 1170 12.0 15(2) 0.55~1.4 2.68 152 0. 064
Kevlar 964 10, 15 1000 12.0 3(4), 8(2) 0.5~1.9 2.41 142 0. 060
Kevlar 964c 10, 15 667 12.1 3(4), 9(2) 0.7~1.7 2.54 197 0. 049
10, 15 1600 8.0 4(4), 8(2) 0.7~1.6 2.23 141 0.048
10, 15, 30 12000 7.0 17(1) 0.3~1.2 2.75 360 0.018
Kevlar 49 10, 30 1084 16.0 3(3), 8(2) 0.7~1.5 2.52 157 0. 044
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Fig. 5 Strain vs. stress curves of various fiber clusters Fig. 6 Rate effect of UTS for different fiber clusters
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Experimental study on the dynamic properties
of high strength fiber clusters

CHEN Si-ying! ', HUANG Chen-guang”, DUAN Zhu-ping'
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China;
2. National Key Laboratory of Nonlinear Mechanics, Institute of Mechanics ,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract; Dynamic behaviors of several kinds of high strength fibers, including Kevlar, UHMWPE,
glass fibers, carbon fibers etc. , were studied experimentally with split Hopkinson tension bar. The
effect of strain rate on the modulus, strength, failure strain and failure characteristics, under impact
loading, was analyzed with the measured stress vs. strain curves and results were discussed in terms
of the mechanism of high velocity deformation in fibers. The present study will benefit to understand
the energy absorption mechanism and to build up the constitutive law of composite plates reinforced by
high strength fibers.

Key words: mechanics of materials; dynamic behaviors; split Hopkinson tension bar; high strength fi-
ber; high strain rate
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