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Abstract

In 1973 there was the Bulgarian 2™ 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 1is 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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THE STORY OF OUR FRIENDSHIP

- 1973 Varna

— 1987 Tallinn, CSc

— 1996 Budapest, honorary member of HAS

— 1998 Budapest, honorary doctor of TUB

— common publications: papers and lectures

— common conferences: FUDoM 95, 98, 01, 05, 09

— visits in Budapest 10-12 times, in Tallinn 25-30 times



SECOND NATIONAL
CONGRESS

OF THEORETICAL
AND APPLIED
MECHANICS

VARNA, 8—I14 OCTOBER, 1973, BULGARIA

PROGRAMME

BULGARIAN ACADEMY OF SCIENCES

NATIONAL COMMITTEE OF THEQORETICAL
AND APPLIED MECHANICS



SECTION I
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THUESDAY, OCTOBER 9 1973

Morning session

 ROOM 1

Chairman: G. Brankoy, Prof.

Bowen R. M. and Chen P. L. (USA)
Shock Wave Propagaﬂon in a Mlxture of Diffusing
Gases

Brankov G A Rachev, Ts. P. Ivanov (Bulgarla)

On_the Thermodlffusxon in Micropolar Solid..
Engelbrecht I. K. (US.S.R)

Creation of Shock Waves in Thermoelastic Sohd
Chen P, L. (USA)

Waves in Laminated Compos1tes—Theory and Expe—
riments L

“ Ivanov Ts. P., A. ‘Rachev (Bulgana)

Thermoelastic Waves in a Prestrcssed Circular

Cyhnder :

Afternoon session
ROOM &
Chalrman P. Marinov, Asmst, Prof.

Brankov G. and N. Petrov (Bulgaria)

On the Linear Electroviscoelastisity

Belubekian M. B. (U.S.S.R.)

Magnitoelastic Vibrations of TWO Parallel Conduc-
ting Plates

Stefaniak J. (Poland) .

. Plane Source of Distortion in a Constant Magnetic

Field Emstmg

16.10—16.30

16.50—17.10

17.10—17.30

17.30—17.50

17.50—18.10

10.15—10.35

10.35—10.55

10.55—11.15

11.15—11.35

Viznyuk G. 1. Molchanov I. N. Zamula G. N. (U.S.S.R)
Some Speede Convergent Iterative Methods for so-
lution of Difference Equations, Describing The Stress-
Strain State of Cylindrical Shells

Pause

* Chairman A. Petrova-Deneva, Assist. Prof.

Tepavicharov A. D. (Bulgaria)

On the Statical Investigation of Oblique Hyperbolic
Parabolic Shells Z=c x y on Rectangular Base
Nikolaevy N (Bulgaria)

A Stressed and Deformated State around Circular
Hole in Elastic-Viscous continium Loaded with
Nonregular Pressure

Kishkilov M. M. (Bulgaria)

Axisymetric Bending for Creep of Round Glass-
reinforsed Plate ;

Kishkilov M. M. Khristov H. T. (Bulgaria)
Non-axisymetric Bending of Round Plate for Creep
Conditions

SUBSECTION 2
ROOM 5

Chairman: A. Bﬁltqv, ‘Assist. Prof,

Baltov A. Vodenicharov S. (Bulgaria) '
Investigation of Deformation Anisotropy for Viskop-
lastic Deformation of Metals

Beda Gy. Szekeres A. (Hungary)

Analysis of a Possible Constitutive Equation of the
Dynamic Plastic Tension

Maier G. Corradi L. (Italy)

Upper Bounds on Dynamic Deformations of Elastlc
Workhardening Contunua with Piecewiselinear Yield
Surfaces

Kosachevskaya E. A. Kusachevskly L. Y. Strochlmv
L A. Gvozd V. L. (U.S.S.R).

Axisymetric Flow of Plastic Material in Curv1hnear
Injection Mould
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BEDA GY., A.SZEKERES - HUNGARY

ANALYSIS OF A POSSIBLE CONSTITUTIVE EQJATION OF THE DYNAMIC
. PLASTIC TENSION

The third equation of the partial differential equa=
tion systems :

PY~G: vw&;, Dij=o

- which describes tﬁe problem of the dynamic plastic tension
of a prismatic par, is the constitutive equation; A possible
form of this equation is -

o =g makdl .
In order to check up the debailed comstruction of this

" constitutive equation, we elaborated a solving method of the
system (1) and made numerical examples.' :

BLANC R.H. - FRANCE -
* PROGRESS IN PULSE TESTING METHODS FOR VISCOELASTIC SOLIDS

It is proposed to determine the dynamic characteristics
- of linear viscoelastic media using a transitory excitation
method. This consists of observing the puls /72 Z/ , pro—
pagated in a bar of the material studied ‘after producing an
axial shock at one ends - — :
Three theories are proposed for deducing the phase
velocity Cfw and attenuation coefficient o/«/ of the
plane longitudinal waves in the material from the change in
pulse-~shape through the bar. The first theory is based on
simplifying assumptions concerning the Shape of the initial
impulse and the functions C(w/ and ot(w) obtained direct-
"1y from the recordings of Fx Zy  this is an approximate,
rapid method. The other direct method deals with the response
of a selective frequency filter to the transient signal
/’/g,; j/ ; this method gives precise attenuation measure— _
ments. The third method provides the general solution of the
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QUIATOB A.H. - CCCP

UCCIEZOBAHAE JMHAKNYECKUX M KBASHCTATHYECKUX 3AJAY TEOPUU
BASKO-YIPYTOCTY C NOMONBY METOZOB YCPEIHEHUA

H3BECTHO, UTO AMHAMMUECKWE M KBASKCTATHUECKNE 3azaul
TEOpUH BABKO-YNPYTOCTH CBOZATCA K UCCAEAOBARUN HHTEIPO-Aud-~
$epeRNUATBHEX ¥ MHTETDANBHHX yDaBHeHuil PA3NUYEHX KIACCOB.
Ins uccUeZOBAHMA TAKUX ypaBHeHu{l NpeZlaranrcs Pa3imIYEHE ME-
TOZN yCpeiHeHWs. Hanpuuep, DelERUs CUCTEMH HEeXUHeHHHX METET-
po-Zudie peHUnaNBEHX ypanaeamﬁ BUZA

=& ,Xf[} =, /fyﬁftws ec(s)) =

aNMpPOKCHMUDYTCA DEHEENAMN yCDeZHERHON cucTeMd Au{bepeHunans-
HHX ypaBHeHu#t //-J5/ :

E-c X, r&)

rie
Ko tor = i F /X[z‘x /w/“ s ot Jl?

YeramoBnera GuusocTs pemerus cucreM (I) m (2) Kak Ha xoaequm
78K ¥ OECKOHEUHOM MpOMERZyTKe. [lOXasaHo, KaK YPaBHEHWA TEODUH
BA3BKO-YOPYI'OCTY MOTYT GHTH caeneau K WCCHISZOBAHHO ypaBHEHMNH
tuna (I).

NipuBe A€ HH pemenna KOHKDETHHX 387aY TEOpHH BASKO-yMpy-
TOCTH METOZAMU YCPEAHEHVf.

SHTENBEPEXT D.K. - CCCP
BOSHUKHOBEHUE JZIAPHHX BOMH B TEPMOYHPWTDE CPEIE

PaccuoTper oxnonepnnﬁ NEepexozEN# mpouecc pacopocTpaHe=
HWS yOpyruX BOINE B Tepuoynpyro# cpeze, MareMarnieckad uOZenb
KoTopolt MoCTpoeHa Ha OCHOBE (U3XYECKUM ¥ PEOMETPUUSCKH Eeau-
Heftmo#t Teopum TEpMOYNPYT'OCTH C yYETOM KOHeuHOl CKOpOCTH, pac—
IpOCTPaHEHNAR TENNOBHX Bo3MymeHu#, IlokasaHo, YTO B CAyuae BO3—
GyxAeHHs MEXaHMUECKOr0 XapaKTepa B Cpeze MOZeT 00pasoBaThCH :

- 195 -
yZapHas BONHA B BUAE T.H. YAApHOro npodund, Koropuit mpezcTas-
nser coGofi HeMpepHBHOE DENEHNe MOAEINBI OO ypaBHEENA, JCTAHOB-
JeRH YCNOBHA M ACHMITOTUUECKAs OUEHKA BDEMEHY BOHMKHOBERHA
yaapHoro npoduna. [OKA3aHO Da3iMuMe MEEXY MATOMATHIOCKHME
MOXe/NAMU, MOCTPOEHHHWMY HA OCHOBE TEOpWH ympyrocTd # TepMo-
yNDYrOCTH, & TAKXE MEENY MOZENAMH, yUNTHBANIMMA OeCKOHEUHYD
¥ KOHGUHYD CKODOCTH DACNPOCTPaHeHUS Tenya, YKasaHH Zpyrue
MOZENN IMCCUMATUBHNX CpeZ, MPUBOZAMME K 3TOMY X€ MOZEIBHOMY
YDaBHEHAD, lpuBeseHH upnuepu aHanusa ANA KOHKDETHHX KpPaeBHX
yenosuite



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 i1s 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 1s 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!



