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A Further Discussion on the Lagrangian Analysis Method Based on

Particle Velocity Wave-profiles Measurements

DING Yuan-yuan, YANG Li-ming, WANG Li-li’
( Mechanics and Materials Science Research Center, Ningbo University, Ningbo 315211, China )

Abstract: In the past, the data of boundary stress or a simplified assumption is essential for studying dynamic

mechanical properties of materials using the Lagrangian analysis method based on the particle velocity

wave-profiles measurements. However, the boundary stress data in some cases can not be detected or determined
by the experimental measures. To tackle this situation, this paper presents a modified Lagrangian analysis
method which does not involve the boundary stress computation. Starting from the path-lines method and

utilizing the zero-initial condition, the material constitutive stress-strain curves under high strain-rates is deduced

from only observing the particle velocity curve measurements. The dynamic stress/strain wave-profiles of the

PMMA material, as a paradigm, are numerically studied using the proposed method, which are well in agreement

with the theoretical result using the method of characteristics, which confirms the reliability and validity of the

presented method.

Key words. wave propagation; Lagrangian analysis; rate-dependent constitutive relation



