
ENGINEERING TRANSACTIONS • Engng. Trans. • 45, 1, 153-168, 1997 
Polish Academy of Sciences • Institute of F\mdamental Technological Research

10.24423/engtrans.687.1997 

CONSTITUTIVE LAWS OF VISCOPLASTICITY IN DYNAMIC 
RESPONSE OF STRUCTURES 

K. W O Ź N I C A (LILLE) and P. K L OS O W S K I (GDAŃSK)

The aim of the paper is to discuss the differences which appear in elasto-viscoplastic dynamie 
analysis of structures using different types of constitutive equations. Three types of constitutive 
laws are examined: Chaboche, Perzyna and Bodner-Partom models. Materiał data were taken 
for calculations from literature. It is shown that for a wide range of strain rates, these different 
sets of laws produce different functions of yield limit, even for the same materiał and the same 
constitutive formulation. Their choice has a large influence on the calculus of dynamie behaviour 
of structures, where during the deformation process, the strain rates change their values very 
much. On the other hand, different considerations of hardening in constitutive rules induce 
also significant differences in dynamie response of viscoplastic structures. We give examples 
where the published results of experimental investigations in different laboratories lead even 
to contradictory effects. The authors propose some sets of materiał parameters which improve 
the dynamie results and allow to compare the calculated vibrations with different constitutive 
laws. 

1. lNTRODUCTION

The knowledge of the viscoplastic behaviour of structures has an indisputable 
technical importance, and as such, it has been the subject of scientific research for 
many years. The first works on dynamie response of viscoplastic structures were 
published already in the sixties [1-6]. Among many models of elasto-viscoplastic 
constitu tive equations [7], the majority of authors, for their geometrically linear 
or nonlinear investigations of dynamics, use the constitutive viscoplastic law of 
PERZYNA [8]. Lack of experimental results limits the number of works where 
numerical comparison of two or more different types of constitutive laws is pub
lished. Moreover, the experimental results are rarely published [6, 9, 10]. 

For static problems, the numerical comparison of the CHABOCHE [11] and 
BoDNER-PARTOM [12] set of constitutive equations can be often found. Usually 
the experiments are performed for uni-dimensional specimens [13-15]. In [13], 
the numerical analysis of viscoplastic behaviour of INCO718 specimens at 650°C 
is presented. Different types of static tests to compare the Chaboche and Bod
ner - Partom theories have been described. Some of them are compared with the 
































