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1. Introduction

The article gives a historical review of development of Mechanics in Latvia from the 18"
century till the present time. Main attention is paid to the birth and development of the studies
of Mechanics after the Second World War.

It is shown that the fundamental subjects in the area of Mechanics are included in the study
programmes of universities and institutions of higher education of Latvia. The article includes
the list of the main scientific and textbooks in Mechanics written and published by Latvian
scientists and professors. The main study programmes and courses in the institutions of higher
education of Latvia are mentioned as well.

2. History

The first works of mechanics in Latvia were related to the city of Jelgava, to the Academy of
Peter or Academia Petrina — academic gymnasium, established by Peter Biron, the last duke
of Courland [1, 2]. Academia Petrina was the first higher educational and scientific centre in
Latvia, the beginning of which is dated with 1775 when Mitau Academic Gymnasium was
established. Although Academia Petrina never gained the status of university, it had a lot of
preconditions for it. The Academia was named in honour of the duke Peter Biron who was the
first rector of the institution (Fig. 1).
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Fig. 1. Peter Biron, the duke Fig. 2. Jelgava Palace today

of Courland
The regulations and education plan of Academia Petrina was worked out by academician J. G.

Zulcer from the Berlin Academy of Science. Here professor of Mathematics Vilhelm Beitler
(1745 — 1811) published proceedings about aerostatics of air-balloon and Latvian mechanic E.
J. Binemanis designed and lifted up in air several air-balloons (1785).

In 1862 the Riga Polytechnic was established. The further research in the field of Mechanics
(till the First World War) was connected with this higher educational institution [3].

Fig. 3. Riga Polytechnic (Today — the main building of the University of Latvia)

Here should be mentioned Swiss Wilhelm Ritter (1847-1906) with works in graphical static
(4],
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Fig. 4. Truss calculation. Ritter’s points C, D and F

Piers Bohl (1865-1921) with work in celestial mechanics, and others. After the First World
War a professor of University of Latvia Alfréds Vitols (1878-1945) made research in theory
of hydraulics and expanded activities in the international scientific work, but professor N.
Rozenauer (1890-1970) made great investigations in kinematics of machines and mechanisms
and in other fields [5, 6].

Also must be mentioned the outstanding engineer and inventor
Friedrich Zander (1887-1933) who was born in Riga and
graduated the Riga Polytechnical Institute (former Riga
Polytechnic) (1914). Friedrich Zander (Russian: ®pumpux
AptypoBuu llanpgep, often transliterated Fridrikh Arturovich
Tsander, Latvian: Fridrihs Canders, 23.08.1887-28.03.1933)
was a pioneer of rocketry and spaceflight in the Russian Empire
and the Soviet Union. He designed the first liquid-fuelled rocket
launched in the Soviet Union, GIRD-X, and made many ] o
important theoretical contributions to the road to space [7]. Fig. 5. Friedrich Zander
Nowadays the Latvian Academy of Science biennially awards a prize of Friedrich Zander in
the field of mechanics and astronomy.

3. History of the books in Mechanics

All books published in the Latvian language could be divided in three groups.

The first group includes books published in Latvia from 1920 till 1940. Almost all
publications are from the University of Latvia: many books of N. Rozenauer, as well as works
of A. Vitols, J. Inveiss, E. Leimanis, J. Muiznieks, E. Veiss, E. Veidemanis and others.

The first remarkable author of textbooks in Mechanics in the Latvian language is N.
Rozenauer. In thirty years working at the University of Latvia he published several books,
mainly about the issues of kinematics.
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Fig. 6. Examples of the books written by N. Rozenauer

The second group includes books that are translated from the Russian language after the
Second World War.

The third group includes books of Latvian professors, published in the period after the Second
World War in different languages. In this group professors of LU, RTU and LLU have made
the largest contribution. They have published many notes of lectures, practical and scientific
works. From those noteworthy are the following books:

1. Panovko J., Leppiks A., Strekis A. Course of Strength of Materials — Latvia State Press,
Riga, 1955 - 432 p. (In Latvian).

2. Ozols O., Strekis A., Vasermanis J., Muiznieks A. Course of Theoretical Mechanics —
Riga, 1961 -565 p. (In Latvian).

3. Ozols O., Strekis A., Vasermanis J., Muiznicks A. Course of Theoretical Mechanics —
Zvaigzne, Riga, 1966 - 616 p. (In Latvian).

4. Auzukalns J., Ceplitis E., Kalnins 1., Liepin$ 1. Strength of Materials in Tasks — Zvaigzne,
Riga, 1973 - 742 p. (In Latvian).

5. Ozols O. Theory of Mechanisms and Machines — Zvaigzne, Riga, 1974 - 418 p. (In
Latvian).

6. Theoretical Mechanics in Exercises. Editor O. Kepe (authors: V. Akmentins, O. Kepe, E.
Krumins, J. Lauva, J. Mikelsons, A. Muiznieks, J. Svetins, J. Viba) — Zvaigzne, Riga, 1976 -
647 p. (In Latvian).

7. Kuksenko V., Tamuzs V. Fracture Micromechanics of Polymer Materials — Riga, Zinatne,
1975 (in Russian); (English translation by Martinus Nijhoff Publ. 1981), - 310 p.

8. Kepe O., Viba J. Theoretical Mechanics — Zvaigzne, Riga, 1982 — 577 p. (In Latvian).

9. Lavendelis E. Strength of Materials — Zvaigzne, Riga, 1986 - 341 p. (In Latvian).

10. Short Tasks in Theoretical Mechanics. Editor O. Kepe — Moscow, Vissaja skola, 1989 -
368 p. (In Russian).

11. Romalis N., Tamuzs V. Fracture of Nonhomogenous Solids — Riga, Zinatne, 1989 — 224
p. (in Russian).

12. Theoretical Mechanics. Dynamics. Editors O. Kepe, J. Viba — Riga, RTU, Part I - 1994 -
259 p. (In Latvian), Part II - 1996 - 174 p. (In Latvian), Part III - 1999 - 183 p. (In Latvian).
13. Altenbach H., Altenbach J., Rikards R. Introduction in Mechanics of Laminated and
Sandwich Structures - Deutscher Verlag fuer Grundstoffindustrie, Stuttgart, 1996 - 410 p.

14. Dictionary of Mechanics Terminology (in 4 languages: Latvian, English, German,
Russian). Editor V. Tamuzs — Publishing office "Latvian National Committee of Mechanics”,
Riga, 1997 - 253 p.

15. Tamuzs V., Romalis N., Petrova V. Fracture of Solids with Microdefects — New York,
Nova Science Publ., 2000 - 238 p.
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Fig. 7. Examples of the textbooks

3

EE——— MEH
.PAMATI‘E
SKAIDROJOSA
TEORETISKA MEHANIKA VARDMQA E‘N%\fiw =
f&@mgm\
DINAMIKA =

. 2.DALA ' ; 2
: | MEHANIKAS .
. meha“l“a | TERMINOLOGIJAS : ~

VARDNICA S 5.+ .
piemeras

Lo

3
LATVIJAS NACIONALA MEHANIKAS KOM!TEJA&; 3
RIGA - 1996 e -

Fig. 8. Examples of books and dictionaries

Prof. J. Panovko Prof. O. Ozols Prof. O. Kepe
Riga Polytechnical Institute =~ Latvia Academy of Agriculture ~ Riga Technical University

Fig. 9. Editors of the main books

4. Education departments and courses of Mechanics in Latvia today

The content and quantity of the courses of Mechanics are different in the University of Latvia
(LU), Riga Technical University (RTU), Latvia University of Agriculture (LLU), Latvian
Maritime Academy (LJA) and other higher educational institutions of Latvia. However, their
main goal is the same — to provide the students with a reliable explanation and sufficiently
deep understanding about worldwide mechanical interactions and motions of objects and their
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dynamics’ analysis. It may be shown that courses of Mechanics form fundamental base for
higher education in engineering sciences, they help students successfully study other subjects
of Mechanic’s cycle according to the profile and specialization of an institution of higher
education.

According to the data of the Latvian National Committee for Mechanics (LNCM, Chair: prof.
Vitauts Tamuzs) and LNCM Seminary (Chief: prof. Janis Viba) there are the following
education departments and courses of Mechanics in Latvia.

The first must be mentioned the Institute of Polymers Mechanics (director: Dr.habil.sc.eng.
Juris Jansons) of the University of Latvia (LU), Faculty of Physics and Mathematics. Studies
and research in Mechanics are mainly carried out in the Bachelor’s, Master’s and Doctoral

programmes of Physics and Mathematics.
The main study courses in Mechanics are
the following: Theoretical mechanics;
Applied mechanics; Mechanics of solids;
Fracture mechanics; Fatigue; Mechanics
of continuous medium; Research in the
field of electrodynamics; Theoretical and
experimental research of the mechanical
properties of materials; Mechanics of

composite  materials’  constructions;
Development of mathematical modelling
methods for analysis of

electromechanical processes, and others.
http://www.pmi.lza.lv/.

Fig. 11. Laboratory equipment of the Institute
of Polymers Mechanics

In the Institute of Mechanics (director Dr.habil.sc.eng., prof. Janis Viba) of Riga Technical
University (RTU), Faculty of Transport and Mechanical Engineering, Mechanics are studied
(in Bachelor’s Sc. Eng., Master’s Sc. Eng. and Doctoral programmes) via the following
courses: Engineering Technology; Mechanics and Mechanical Engineering;
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Fig. 12. The main building of Riga Technical University

Production Technology; Railway transport;
Auto transport, Aviation Transport. The
elements of Mechanics are integrated also in
the courses of Theoretical mechanics;
Technical mechanics; Strength of materials;
Dynamics and lasting of machines; Vibration
and stability of technical systems; Numerical
analysis in engineering mechanics;
Investigation of impact systems; Analytical
mechanics; FEM analysis of constructions;
Non-linear dynamics and chaos; Biomechanics
of muscle systems; Investigations of composite
materials; Investigation of traffic accidents and Fig. 13. ARMFIELD wind tunnel

others. http://www.mi.rtu.lv/. at the Institute of Mechanics

In the Institute of Mechanics (director Dr.habil.sc.eng., prof. Guntars Uzklingis) of the
Latvian University of Agriculture (LLU), Faculty of Engineering, Mechanics is studied by
the students of Bachelor’s, Master’s and Doctoral programmes in specialization in the Design
of agricultural machinery; Production and maintenance of agricultural machinery; Forest
exploitation; Timber cutting, and others. The elements of Mechanics are thought in the
following courses: Theoretical mechanics; Technical mechanics; Applied mechanics; Strength
of materials; Dynamics of machines and others. http://www.cs.llu.lv/.
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Fig. 14. The main building of the Latvia University of Agriculture

In the Marine Engineering Department (director Dr.habil.sc.eng., prof. Juris Cimanskis) of the
Latvian Maritime Academy Mechanics is studied mainly in the programmes of
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specialization in the fields of analysis of the stability of ships’, motion and dynamics of rotors
(Bachelors’, Masters’, and Doctoral level).

In the study program "Marine Transportation — Marine Engineering" the main elements of
mechanics are used in the courses: Theoretical mechanics; Strength of materials; Analytical
mechanics; Theory of mechanical vibrations; Methods of optimizations; Dynamics and
stability of ships motion. http://www.aic.lv/ENIC/lat

Fig. 15. Studies at the Latvian Maritime Academy

Conclusion

The professors and students of the institutions of higher education of Latvia have very close
contacts with students and scientists in the field of Mechanics of the Baltic region. They share
their research and experience in conferences, e.g., International DAAAM conferences in
Tallinn, Vibroengineering conference in Kaunas, the conference on Non-linear dynamics,
Catastrophes and Chaos in Riga.

The professors of the higher educational establishments of Latvia take active part in
international projects in the field of Mechanics and Mechanical engineering: prof. V. Tamuzs
— “Fracture of Composite Materials”; prof. R. Rikards “Calculation of Laminated Composite
Structures”, prof. I. Knéts “Problems of Biomechanics”, prof. J. Viba “Vibrations and
Collisions in Connected Bodies’ Systems”.

References

1. http://serveris3.ailab.lv/kultura/kultura/angl02.htm
. http://www tripwolf.com/en/guide/show/301744/Latvia/Jelgava/Academia-Petrina

3. http://en.wikipedia.org/wiki/Riga Technical University#Riga Polytechnicum.2C 1862-
1918

4. Ritter W. Z. Bauwesen — 1877 - 189 p.

Vitols A. Essai d’etablissement d’une theorie de 1’ecoulement des eaux pluviales. Acta

Universitatis Latviensis IV, 1922 - 140 p.

6. Rosenauer N. Ein Graphoanalytishes Verfahren zum  Bestimmung des
Beschleingungspoles und der Beschleiningungs polkurven der ebenen Bewegung —
ZAMM, B. 18, Nr. 2, 1938. N. Rosenauer. Mechanismu kinematika - R., 1938.

7. http://en.wikipedia.org/wiki/Friedrich Zander

9]

186



TamuZs V., Viba J. Mehanika Latvijas augstskolas

Raksta sniegts mehanikas attistibas vesturisks apskats Latvija no XVIII gadsimta lidz misdienam. Atziméts, ka
pirmais augstakas izglitibas un zinatniskais centrs Latvija bija Academia Petrina, kas dibinata 1775. gada.
Raksta ir paradits, ka mehanikas jomas izpétes fundamentalie jautajumi ir iekJauti Latvijas augstakas izglitibas
iestazu un universitasu studiju programmads, pieméram, Latvijas Universitates, Rigas Tehniskds universitdtes,
Latvijas Lauksaimniecibas universitates, Latvijas Jiras akadémijas. Latvijas augstakas izglitibas iestazu
galvends studiju programmas un kursi ir labi noverteti. Visas latviski publicétas gramatas par mehaniku ir
iedalitas tris grupas. Pirma grupa ietver gramatas no 1920. gada lidz 1940. gadam; gandriz visas ir Latvijas
Universitates profesoru publikdacijas. Otra grupa ietver gramatas, kas tulkotas no krievu valodas pec Otra
Pasaules kara. Tresa grupa ietver Latvijas profesoru gramatas, kas publicétas dazadas valodas laika péec Otra
Pasaules kara. Raksta ir ieklauts Latvijas profesoru un zinatnieku sarakstito un publiceto galveno mehanikas
mactbu gramatu un zinatnisko darbu saraksts.

Tamuzs V., Viba J. Mechanics in the Institutions of Higher Education of Latvia

The article gives a historical review of development of Mechanics in Latvia from the 18" century till the present
time. Academia Petrina was the first higher educational and scientific centre in Latvia, the beginning of which is
dated with 1775. It is shown that the fundamental subjects in the area of Mechanics are included in the study
programmes of the institutions of higher education of Latvia: University of Latvia, Riga Technical University,
Latvia University of Agriculture, Latvian Maritime Academy. The main study programmes and courses in the
institutions of higher education of Latvia are mentioned as well. All books in Mechanics published in the Latvian
language are divided in three groups. The first group includes books published in Latvia from 1920 till 1940;
almost all publications are from the University of Latvia. The second group includes books that are translated
from the Russian language after the Second World War. The third group includes books of Latvian professors
published in the period after the Second World War in different languages. The article includes the list of the
main scientific and textbooks in Mechanics written and published by Latvian scientists and professors.

Tamyoc B., Buoa A. Mexanuka 6 évicuiux yueonvix 3asedenusx Jlameuu

B nacmosiwyeti cmamve dan ucmopuueckuil 0063op pazeumusi mexanuku 6 Jlameuu, nauunas ¢ XVIII eexa oo
Hawux onell. Ommeueno, umo Academia Petrina, komopas yupexcoena 6 1775 200y, bviia nepevim 3a6edeHuem
svicuieco 006pazo6anus U HAYUHLIM yewmpom 8 Jlameuu. B cmamee ompadceHo, UmMoO 8ONPOCHI
@yHoamenmanbHbiX UCCIEO08AHUL 8 0OIACU MEXAHUKYU BKIIOYEHbL 8 YUEOHbIX NPOSPAMMAX YHUBEPCUMEMO8 U
Opyeux yupedcoenutl svicuieeo 0bpazoeanus Jlameuu: Jlameuiickoeo Yrusepcumema, Pudicckozo Texnuueckozo
yuusepcumema, Jlamsutickou Mopckou axademuu, Jlameutickozo CenbCKOX035UCMEEHHO20 YHUGEPCUMEMA.
OcHognvle yuebHbie npoSpammbl U Kypcbl O MEXAHUKe 6 8blCuUXx yueOHblx 3asedenusx Jlamsuu umeiom obwee
npusHanue. Bce Kkuueu no mexamuke, Komopwvle OnyOIUKOBAHbI HA JAAMBIUCKOM A3bIKe, pazoenenvl Ha mpu
epynnuvl. B nepsyio epynny exmiouenvt knueu, evinywennvie ¢ 1920 no 1940 200, 8 ocnognom nybauxayuu
npogeccopos Jlameauiickoeo Ynusepcumema. Ko eémopoii epynne omHocumcs KHueU, nepegedéuHule ¢ pyccKozo
azvika nocie Bmopoii Mupoeoii eotinbl. Tpemwvsa epynna exntouaem Kuueu npogpeccopos Jlamsuu, xomopovie
ONYOIUKOBAHBL HA PA3HBIX SA3bIKAX 6 nepuode nocie Bmopoii Mupoesoii eoiinbl. B cmamve @K0OUEH CNUCOK
OCHOBHBIX Y4eOHUKO8 U HayuHblX pabom Jlameulickux npogeccopos u yuénbix.
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