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PMMA specimen positions of PMMA specimen
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Fig. 3 Comparisons between the numerical accurate results by solving positive problem and the results

by 1sv+nv inverse analysis method at the different stress-profile positions for PMMA specimen
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Understanding and Interpreting of the Measured Wave Signals
in Impact Dynamics Studies

WANG Li-Li"*,ZHU Jue',LAI Hua-Wei'"*

(1. Mechanics & Materials Science Research Center ,
Ningbo University s Ningbo 315211,China;
2. State Key Laboratory for Explosion Science and Technology
Beijing Institute of Technology ,Beijing 100081,China;
3. Department of Civil Engineering s Zhejiang Water Conservancy and
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Abstract: The significance and difficulty of the multi-position measuring were analyzed when under-
standing and interpreting the wave signals measured in impact dynamic experiments. By combining the
Lagrange inverse analysis with the Hopkinson pressure bar technique,a new method was proposed,
which substantially resolves the problem of measuring simultaneously both stress wave and particle
velocity at a Lagrange position in impact tests. When the particle velocity wave signals at n (n =3)
Lagrange positions are measured, by using this new method, the dynamic stress-strain curves at n
Lagrange positions of specimen can be determined and interpreted. The feasibility and validity of this
new method was consistently confirmed by numerical tests for two viscoelastic materials (PMMA and
cement mortar).

Key words:impact dynamics; multi-position measurement; LLagrange analysis; Hopkinson pressure bar

technique;dynamic stress-strain relationship



