
International Conference on

Complexity of Nonlinear Waves

October 5-7, 2009, Tallinn

WAVES IN THERMOELASTIC AND PLASTIC SOLIDS

Revising Old Problems by New Solutions

A. Szekeres

HAS-TUB Research Group for Dynamics

of Machines and Vehicles

Dept. Applied Mechanics, TU Budapest

Muegyetem 5, H-1111, Hungary

Phone:(36 1) 463 1231, Fax:(36 1) 463 3471

Email: szekeres@mm.bme.hu

Abstract

In 1973 there was the Bulgarian 2nd National Congress of Theoretical and Applied Mechanics. The program contained several 

dynamical  problems.  Let  us  recall  two  of  them dealing  with  the  shock  waves  in  thermoelastic  solids  [1]  and  with  the 

constitutive equation of the dynamic, plastic tension [2]. The reason of the choice is very simple. The author met, got aquainted 

and became friend with Juri Engelbrecht there and then.



Recalling the papers one can see that the problems are still  vivid even several  dozen of papers have dealt  with the tasks 

meanwhile, the results have been used in different fields of natural sciences and in engineering. The basic difference is not in 

the purpose, but in the methods used to obtain the solutions. 

In this paper our goal is to analyse the new technics, e.g. the numerical calculations, mainly the FEM and the possibility of the 

electrical analogy (EA) emphasizing the difference between them. 

Now-a-days the role and importance of FEM and other numerical methods is clear, it is not needed to underline. The benefit of 

the EA is far not as trivial, even though there are several applications, e.g. [3]. 

In our paper we deal with the advantages given by the EA. By a comparison between EA and FEM we try to separate the really 

useful and less useful parts of the EA. Finally, we attempt to generalize the problem concerning the proper attitude towards the 

old and the new methods. 
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ELECTRICAL ANALOGY (EA) OR NUMERICAL CALCULATIONS ( EG. FEM)?

(Thoughts on a special opinion)

     A few years ago in connection to my idea ”EA in Bio-Thermo-Hygro-Mechanics” the following opinion came up: ”Now-a-

days no importance of the EA, the numerical calculation has replaced it. The physical experiments yes, but no EA.”

     It reminds me on two cases, that happened 10-12 and 5-6 years ago. 1. I met somebody who was the member of the IUTAM 

Congress Programme Committee and worked carefully on his proposal. I asked him about the importance of such a work and 

his opinion was very interesting: ”Yes, it is important because we have to be very careful, otherwise in the near future all 

presentations will be on FEM.” I agreed. 2. A few years later I recalled his above mentioned opinion in connection to the 

composites. ”If we are not careful enough, half of the presentations will be on FEM and the other half on the composites.” He 

agreed.

     There are several signs that our fear (of such kind of problem) had real roots. Now the question is, why he has changed his 

opinion, why he thinks that the EA can be dropped and replaced by FEM or any other numerical method? There is another 

question too, whether this problem could be generalized and all the classical methods can be dropped and replaced by the 

advantage of the computers?

     My opinion is very cautious. Let me tell you two examples, one for yes, one for no! 1. No doubt, the time of the graphical 

methods in mechanics is over, nobody would solve any problem of the statics now-a-days by ruler! OK, let’s drop the old 

methods, vivat PC! 



2. 35 years ago I applied for some financial support for a topic on ”solving problems of mechanics by digital computers”. 

(Now-a-days such a proposal is called project proposal.) It was refused and the explanation was very simple, ie. there is the 

mechanics and there is the digital computer, but there is no relation between them. I think no comment is needed!

     The summary of all mentioned above, at least according to my taste, is the following: always hesitate to drop the old, but 

never hesitate to accept the new! It is still open the original opinion completed with the question how general is this opinion 

among the the researchers! Let’s put an imaginary question and imagine the possible answers!

     Concerning the generalization of the problem, ie. what to drop and what to keep, I have some comment. The motto could be 

Lanczos’  consideration  on  the  sum of  the  degrees  of  a  triangle.  It  emphasizes  the  importance  of  the  theory  in  making 

experiments.

     Eg. the application of the EA gives triple-fold advantages. First one is the experimental possibility. OK, let us drop it, 

because  it  can  be  replaced  by  numerical  calculations.  Second,  the  analytical  results  obtained  in  electrotechnics  can  be 

generalized for our problems, eg. BTHM. After some hesitation we may drop it, because we already have got the numerical 

results,  we  don’t  need  the  analytical  ones.  Third,  the  theoretical  possibility,  that  gives  a  deeper  insight  into  the  BTHM 

phenomena. And it can’t be replaced by any other tool. No doubt, the theory is needed, not only because for itself, but also 

because of the experiments. If the experiment has no theoretical background, it is impossible the proper evalution of the results. 

As an example see Einstein’s joke on the flea’s leg and ear!


