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Abstract

The equations of continuum mechanics can be split into four groups, one of them contains the
constitutive equations. The revision of the system shows that all groups can be completed, but most
of the latest researches aim to the group of constitutive equations. In the present paper we display the
results of thisrevision.
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1. Introduction

The basic equations of continuum mechanics[1] can be split into four groups: laws
of nature, kinematical, constitutive and complementary equations. The revision of
the system shows that more or less all groups can be completed, but most of the
latest researches aim to the group of constitutive equations [2].

The following results were obtained through systematic review of the basic
equations of continuum mechanics and by their application in engineering, teach-
ing and generalization. In this paper we are only going to mention them, mainly
referring to the original papers.

2. Revision of Basic Equation of Thermo-Hygro-Mechanics (THM)

Therevision of the basic equations of thermo-elasticity (TE) shows that the gener-
alized equation of heat conduction is needed to be completed with a new member,
according to the large changes of temperature. See Eqg. (8) in [3] and the comment
following it.

1This paper isbased on the presentation given in the frame of Beda Symposium at the FUDoM’ 01
International Conference of Mechanics. The Symposium was devoted to honouring Professor Beda
on the occasion of his 70th birthday.
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According to the second sound phenomenon the TE needs to be rewritten by
the modified law of heat conduction. Details of the modification method and the
application to TE can be seenin [4, 5, 6].

To make the equation system of TE complete, a further equation, the so-
called thermokinematical oneis needed, with the new notion of thermokinematical
potential [7]. By thesein 1D the thermokinematical equation reads

ht == qx B (l)

whereh(x, t) istheheat amount, g(x, t) istheheat flux and by the 8 (x, t) thermokine-
matical potential they can be obtained through the expressions

h:ﬁXs q:,Bt (2)

Applying Eg. (2) in (1), thenames, their originsand theanal ogy to kinematic notions
(u, &, v) areobvious. By theway with the thermokinematical potential, B(x, t) also
the system of TE potentials can be completed [7].

Thebiggest item on thelist isthe analogy between heat and moisture. Most of
the consideration are based on the anal ogies between FOURIER'S & FicK’slawsand
on SORET & DUFOUR effects [8, 9]. Theinvestigations are extended for the coup-
ling of diffusion and convection [9, 10], for the application of theory of similitude
[11], resulting new nondimensional numbers. Thereciprocal relationsgenerally and
especially the ONSAGER’s one are also included into the investigations [12, 13].

As a special case of THE, aso the HE is dedlt. In this case, beside of the
analogy, further theoretical investigations were needed [14].

3. Different Applications

The application of the previously mentioned theoretical resultsis very widespread.
First of al we have to mention the engineering applications e.g. [L5], but also the
teaching and the generalization are important fields of applications.

The most important engineering application isthe THM tailoring of compos-
ites. There are several papersinthisfield, astypical exampleslet usrecall, e.g. B,
[16]24].

Other, very practical engineering applications are the THM composites in
automotive industry [25, 26] and in civil engineering & architecture [14].

Generally, in case of any application the problem of material properties, i.e.
the numerical values come up. To solve this problem, experimental possibilities
and analogies were worked out [16], [27]{35].

Aswe mentioned before, awiderange applicationwaspossiblein our teaching
courses, eg. [7].

A further possibility was the generalization of the problem on the basis of
parabolic and hyperbolic partial differential equations, see e.g. [36]-{38].
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