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Fig. 1 Schematic illustration of specimen
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Fig. 2 Specimen of bistratal multi-function cloth
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Fig.4 Schematic illustration of split
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Fig.3 Material testing system setup

Hopkinson pressure bar setup
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Tab. 1 Bistratal multifunction cloth specimen size and loading conditions

¥ 5 SR TR A EAE (mm) AR E (mm) TR (m/s)
1 21-6 12.5 2.2 10. 74
2 2L-7 12.5 2.2 10. 64
3 21-8 12.5 2.2 11.07
4 2L-9 12.5 2.2 11.02
5 21-10 12.5 2.2 10.11
16 21-11 12.5 2.2 18.39
17 21-12 12.5 2.2 18. 28
18 21-13 12.5 2.2 18. 26
19 2L-14 12.5 2.2 18.47
20 21-15 12.5 2.2 18. 44
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Fig. 6 Quasi-static stress-strain curve (1. 0e-2) Fig. 7 Dynamic stress-strain curve
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Fig. 8 Stress-strain average curve Fig. 9 Stress-strain fitting curve
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Tab. 2 Failure stress and strain of bistratal multifunction cloth
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Fig. 9 Damage figure of

multifunction cloth

L 3 RN 1 (MPa) R B v AR PR (s 1)
11m/s 63 0.35 2500
18m/s 105 0.38 3200
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On the Static/Dynamic Mechanical Properties and
Constitutive Relation of Bi-stratal Multifunction Cloth

GAO Guang-fa'*, LI Yong-chi', WANG Dao-rong’, ZHANG Jie'
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China;
2. School of Energy and Safety, Anhui University of Science and Technology, Huainan 232001, China;
3. National Key Laboratory of Science and Technology on Test Physics and Numerical Mathematical, Beijing 100076, China)

Abstract: By means of material testing system and split Hopkinson pressure bar (SHPB) setup, quasi-
static and dynamic uniaxial compressive tests were performed based on the physical properties of bi-
stratal multi-function cloth. Stress-strain curves and failure stress, failure strain were obtained at
different strain rates. Results show that the dynamic failure strength of bi-stratal multi-function cloth
is distinctly higher than the quasi-static failure strength, and the value of the dynamic failure stress
obviously increases as the strain rate increases, which indicates the material has a notable strain rate
hardening effect. Quasi-static and dynamic viscoelastic constitutive equation was presented based on
the fitted stress-strain curves under different strain rates. And failure strains at different strain rates
and damage results of bi-stratal multi-function cloth were preliminarily analyzed.

Keywords: bi-stratal multifunction cloth; functional materials; strain rate hardening effect;

constitutive relation



