International Journal of Mechanics Research J72£H5T, 2020, 9(1), 18-23 Hans )i
Published Online March 2020 in Hans. http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2020.91003

Energy-Based Mechanical Properties
Analysis of Materials under
Dynamic Loading

Shuo Wang, Yibing Wang, Wei Liu, Zheng Zhang

Institute of Aeronautical Science and Engineering, Beihang University, Beijing
Email: jordanzzhang@buaa.edu.cn

Received: Mar. 9™, 2020; accepted: Mar. 20", 2020; published: Mar. 27", 2020

Abstract

The basic mechanical properties of materials, such as stiffness and strength, are usually measured
under quasi-static loading conditions, i.e., the loading speed is limited to the extent which does not
affect the results, but in fact there is no obvious boundary between the conditions. In engineering,
materials are often under dynamic loading, and their stiffness and strength are obviously different
from that in static state. Not only how to obtain the dynamic properties of materials is an impor-
tant technical issue, but also it is of theoretical significance to clarify the performance characteris-
tics of materials such as stiffness and strength at low speed, and to explore the physical mechan-
ism that causes the difference between the dynamic and static properties of materials. From the
perspective of energy conservation, this paper analyses the relationship between deformation and
loading speed of materials under dynamic loading. Based on the knowledge that mechanical
properties of materials are independent of the loading process, this paper shows that under dy-
namic loading, the deformation speed of materials changes the micro-deformation mechanism of
materials, thus affecting the macroscopic properties of materials. The above conclusions are con-
sistent with the experimental results in the existing literature.
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Figure 1. Diagram of specimen and loading
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Figure 2. Engineering stress-strain curve of Invar 36 (left) and TC18 (right)
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