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There is short description of problem state on nonlinear dynamics in this paper. Information
about some contemporary journals and recent Conferences on this subject is given. Information
about 5th International Conference on Nonlinear Dynamics which was holding in National
Technical University “Kharkov Polytechnic Institute” in September 2016 and impression about it
are presented.

The questions that were discussed at this conference are in domain of our special interests.
Dynamic behaviour of non-smooth systems with discontinuous right-hand side is the main
contemporary question. Many new phenomena unique to non-smooth systems are observed under
variation of system parameters. Such nonlinear problems are arising in many different domains of
science and engineering, for example in mechanics, physics, radio technique, biology, chemistry,
economics, ecology, sociology, and so on. The investigations of nonlinear dynamics problems in
general and very complex phenomenon of chaos in particular were begun quite recently — only in
the end of 20-th century.

Vibroimpact system is one example of nonlinear systems. It is strongly nonlinear non-smooth
discontinuous system because the set of its motion differential equations contains the discontinuous
right-hand side. The bifurcations of different kind occur in vibroimpact system under system
parameter variation. The bifurcation analysis execution and the bifurcation diagrams building
allow to find and to distinguish the safe, explosive, and dangerous bifurcations in dissipative
dynamical systems. In systems with discontinuous right-hand side the discontinuous bifurcation
can occur when system parameter is varying. Discontinuous bifurcations that occur in non-smooth
vibroimpact systems are dangerous ones. At Sth International Conference on nonlinear dynamics
(ND-KhPI2016, Kharkiv, Ukraine) we presented the talk entitled “Discontinuous Bifurcations
under 2-DOF Vibroimpact System Moving”“. We offered numerical analysis by parameter
continuation method of vibroimpact system dynamic behaviour. We simulated impact by nonlinear
contact force according to Hertz’s contact law. In such way we have obtained the possibility to find
the motion law along the whole timebase including the impact phase, to determine the impact
duration and to find the contact impact forces. We have found dangerous discontinuous
bifurcations and have observed phenomena unique for non-smooth systems with discontinuous
right-hand side. We have observed the fold dangerous bifurcation in our vibroimpact system.

Keywords: nonlinear dynamics, conference, vibroimpact system, discontinuous bifurcation.

1. Introduction
It is known that nonlinear problems are arising in many different domains
of science and engineering. It has been recognized that nonlinear dynamics are
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ubiquitous in many natural and engineering systems such as occur in plasmas,
fluids, optical systems, solid-state devices, etc. For example they are the
systems with mechanical impacts, stick-slip motion from friction, electronic
switches, hybrid dynamics in control, and genetic networks [1-7]. Many new
phenomena unique to non-smooth systems are observed under variation of
system parameters. Jumps and switches in a system’s state represent the
grossest form of nonlinearity. Recently the investigations of such systems are
developed rapidly. But today it has become clear that many aspects of
dynamical behavior of non-smooth systems aren’t investigated and understood.
Especially systems with impacts are of the particular interest for scientists.
Under variation of system parameters a nonlinear system can often exhibit
catastrophic bifurcations that destroy the desirable system state.

Many scientists are working over the nonlinear problems. The monographs
are publishing in whole world [8-12].

There are many journals on nonlinear dynamics problems, for example:
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The numerous conferences and symposiums are holding in different
countries, for example:
International Conference on Nonlinear Dynamics Complexity.

An International Conference on Nonlinear Dynamics and Complexity
May 11-May 15,2015, La Manga, Spain.

f e N S T

XVIII International Symposium '"Dynamics of Vibroimpact (strong
nonlinear) Systems" dedicated to Prof. Aron Kobrinskiy’s 100th anniversary
took place in Russia in May, 2015.

The third International Conference on Structural Nonlinear Dynamics
and Diagnosis.
mm

International Conference
on Structural Nonlinear Dynamics and Dlagnoﬂ'g

Marrakech, May 23-25 2016
E_
The next International Conference on Structural Nonlinear Dynamics and
Diagnosis will be held in Tangier, Morocco, in June, 2018.
International Conference “Perspectives in Nonlinear Dynamics” took
place in Berlin in July, 2016.

y PNLD 2016

The tenth Conference on Nonlinear Systems and Dynamics will be held
in December, 2016 at Indian Institute of Science Education and Research,
Kolkata.
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Conference on Nonlinear Systems and Dynamics (CNSD)

The CNSD-2016 will be held at lISER Kolkata from 16th to 18th December 2016. Click on the CNSD-2016 link.|

ENOC 2017, 9th European Nonlinear Dynamics Conference will be
starting in June, 2017 at the Budapest University of Technology and
Economics.

Ceventegg

ENOC 2017

9th European Nonlinear Dynamics Conference

25 - 30 June 2017 / Budapest, Hungary
Venue: BME, Budapest University of Technology and Economics

Of course there are many scientific articles at this topic, for example [1-7,
13-18].

Vibroimpact system is one example of nonlinear systems. It is strongly
nonlinear non-smooth discontinuous system because the set of its motion
differential equations contains the discontinuous right-hand side. At present
vibroimpact machines and equipment are often encountered in many
engineering practice applications. Therefore their dynamic behaviour is studied
very intensively now. Big attention is paid to investigate stability in systems
with impacts, periodic motions, bifurcations, singularities at vibroimpact
dynamics. The bifurcations of different kind occur in vibroimpact system under
system parameter variation. The bifurcation analysis execution and the
bifurcation diagrams building allow to find and to distinguish the safe,
explosive, and dangerous bifurcations in dissipative dynamical systems. In
systems with discontinuous right-hand side the discontinuous bifurcation can
occur when system parameter is varying. Discontinuous bifurcations that occur
in non-smooth vibroimpact systems are dangerous ones. They are hard
bifurcations. Just hard bifurcations can portend the crisis and catastrophe [16—
18]. A crisis is a sudden discontinuous change in a chaotic attractor as a system
parameter is varied. The crisis can be considered as a catastrophe that one
endeavours to avoid. Catastrophic events can occur in different form in various
kinds of nature, physics and mechanic systems. After the crisis the system state
is quite different from that one before the crisis. If the nonlinear dynamical
system state before the crisis is normal and desirable then the state after the
crisis may be undesirable or destructive. The hard bifurcations were the subject
of Catastrophe theory. Catastrophe theory was introduced in 1960s by the
renowned Field Medal mathematician Rene Thom as a part the general theory
of local singularities. Since then it has found applications across many areas,
including biology, economics, and chemical kinetics. By investigations the
phenomena of bifurcation and chaos, Catastrophe theory proved to be
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fundamental to the understanding of qualitative dynamics. The famous books
[19, 20] are devoted to this topic. The theory was very fashionable at 70" years
of 20™ century. Then this fashion went away and terminology returned to
singularities, discontinuous bifurcations and so on. But the catastrophes and
crises remained. Blue Sky Catastrophes, the Swallow’s Tail bifurcation are
learnt by contemporary scientists [21]. Let us note by the way that very power
school on nonlinear oscillations, bifurcations, and chaotic vibrations is in
Saratov State University named after N.G.Chernyshevsky, Russia (Saratov
group of theoretical nonlinear dynamics). There are the set of monographs,
textbooks and articles published by its scientists [22, 23]. Y.A.Kuznetsov (now
Department of Mathematics, Utrecht University, NL) is one of the authors of
well known software MatCont. MatCont is a Matlab software project for the
numerical continuation and bifurcation study of continuous and discrete
parameterized dynamical systems [24-26].

So there are crying needs for investigations of arising of the safe, explosive
and dangerous bifurcations in dynamical systems, of the crises and
catastrophes for chaotic attractors.

These subjects studying had been begun in Scientific Research Institute of
Structural Mechanics, Kyiv National University of Construction and
Architecture (then Problem Scientific Research Laboratory of Thin Wall
Spatial Constructions) long ago. Professors V.I. Gulyayev, V.A. Bazhenov,
E.A. Gotsuliak, E.S. Dechtyaruk, had begun these investigations [27].

The authors of this article are developing these topics. We had published
monograph [28], the set of scientific articles [29-36]. We made several
contributions to International Conferences. At second International Conference
on Structural Nonlinear Dynamics and Diagnosis (CSNDD'2014), Agadir,
Morocco we made contribution “Change of impact kind in vibroimpact system
due its parameters changing®. We had the publication in Proceeding of this
Conference [37].

We delivered the talk “Bifurcation Points under 2-DOF Vibroimpact
System Moving. Numerical Analysis by Parameter Continuation Method* at
International Conference on Nonlinear Dynamics Complexity (NDC2015), La
Manga, Spain. We have written the article about this conference and our
impression [38].

At 5" International Conference on nonlinear dynamics (ND-KhPI2016)
Kharkiv, Ukraine we presented report entitled “Discontinuous Bifurcations
under 2-DOF Vibroimpact System Moving* (Fig. 1).
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Fig. 1
Now we have the publication in Proceeding of this Conference (Fig. 2) [39].

2. About 5" International Conference “Nonlinear Dynamics — 2016”
This Conference was dedicated to the 90™ anniversary of Academician

Rvachev V.L. The Conferences “Nonlinear Dynamics” are holding every 3

years, the 1¥ one was at 2004 year.

This 5th Conference organized by the:

e National Technical University “Kharkov Polytechnic Institute” (Kharkov,
Ukraine);

o Institute of Mechanics NAS of Ukraine ‘ ‘
(Kiev, Ukraine); 1.m.'“

e McGill University (Montreal, Canada);

e Technion - Israel Institute of
Technology (Haifa, Israel);

e A.Podgorny Institute for Mechanical
Engineering Problems NAS of Ukraine Dedicated 1o the 96" anniversary of
(Kharkiv, Ukraine) Academician V.L. Rvachev

e National Committee of Ukraine on
Theoretical and Applied Mechanics,
NAS of Ukraine.

Organizing ~ Committee ~ of  the

el Institute of Technology (Haifa, ISRAEL)
A-Podgorny Institute for Mechanical Engineering Problems NAS of Ukraine

(Kharkov, UKRAINE)
5" INTERNATIONAL CONFERENCE
“Nonlinear Dynamics —2016”
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Conference consists of 6 Professors and 4 Proceedings
Doctors.  Professors L.V.Kurpa and
Yu.V.Mikhlin were the leaders of September 27:30, 2016

Conference, they were vice-Chairmen. They
were V.L.Rvachev’s collaborators and his Fig. 2
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followers. The Conference was held in the National Technical University
“Kharkov Polytechnic Institute”.

Department of Applied Mathematics and Department of Dynamics and
Strength of Machines gave the big contribution to Conference organization and
holding. The Conference lasted 4 whole days and was held at high scientific
level. There were 54 talking and 24 poster presentations. At Opening ceremony
Rector of National Technical University “Kharkov Polytechnic Institute”
welcomed the Conference participants. Then there was the film about
Academician V.L.Rvachev which was finished by words: ”Thank you, the
Teacher”.

The Conference participants are photographed on the stairs in front of KhPI
(Fig.3). Some Conference participants are photographed at Conference
Banquet (Fig. 4).

We would like to note some aspects. At first quite excellent organization.
There was no error in the Program, Proceedings were ready before Conference
beginning, and all actions were made in time. All contacts were very friendly
and pleasant.

The conference working language was English one. It is necessary to note
excellent fluency in English by more young participants and well proficiency
of all participants including the participants of older age. There are 3
departments of foreign language in Kharkov Polytechnic Institute. The
collaborators are learning English regularly with help of teachers of these
departments.
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Fig.3 Special WEB Session __Main Building, Room 12
Chairs: Yu.Mikhlin, F.Pellicano
17.15-21.00.

1 Marco Amabili

(Montreal. Canada)

IDENTIFICATION OF NONLINEAR DAMPING
FOR LARGE-AMPLITUDE VIBRATIONS OF
PLATES AND CURVED PANELS Key lecture.

2 Jose Manoel Balthazar

(Sao Jose dos Campos. Brasil)
NONLINEAR DYNAMIC INTERACTIONS
AND PHENOMENA: VIBRATING SYSTEMS
WITH LIMITED POWER SUPPLY AN
EMERGENT TOPIC AFTER PROF
KONONENKO Key lecture

3 Alexander Y akakis

(Urbana. USA)

NONLINEAR SONIC VACUA Kev lecture
4 Si Mohamed Sah. Richard Rand

. (Stockholm, Sweden: Ithaca. USA)

Fig. 4 THREE WAYS OF TREATING A LINEAR
DELAY DIFFERENTIAL EQUATION

5 Pol Spanos

(Houston. USA)

Many foreign participants

delivered the talks. There were POTENT METHODS FOR STOCHASTIC
.y ANALYSIS OF NONLINEAR DISCRETE

the participants .from Itgly, DYNAMIC SYSTEMS Kev lecture

Austraha, Serbla, United 6 Shiyang Chen, Bogdan Lpureanu

Kingdom, Germany, Poland, (Ann Arbor. USA)

Russia. Isracl. USA. Canad FORECASTING BIFURCATION OF

ussia, lsrael, » L.anada, PARAMETRICALLY EXCITED SYSTEMS:
Brasil, Sweden, Latvia, and THEORY & EXPERIMENTS
Lithuania. Among them there Fig. 5

were former collaborators,

pupils, and disciples of KhPI scientists. Kharkov’s scientists support close
connections with their followers, with scientists from other countries and other
towns.

Special WEB session made great impression. The leading scientists from
different far countries delivered their talks and showed its at big screen. All
participants who were in Kharkov’s auditorium and in other countries asked
their questions and obtained the answers! (Fig. 5).

3. Conclusions

Our talk was successful. We answered at all questions.

2. Our active attendance of all section meetings and numerous questions to

lecturers were estimated positively.

It was possible to establish scientific ties.

4. The participation in work of scientific conferences in particular
international ones is very useful: it gives the possibility to see own level

—_

98]
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and own place in contemporary science; to establish the scientific contacts;
to understand the development tendencies; to get the scientific ideas.
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baowcenos B.A., [locopenosa O.C., [locmuixoea T.I.
KOH®EPEHIIA “HEJTHIHHA TUHAMIKA - 2016”

B poboti mpexncraBieHH KOPOTKHH OMUC CTaHy mnpoGseM, IMOB‘S3aHUX 3 HENiHIHHO
nuHamikor. HamarTbes BITOMOCTI po JesAKi Cy4acHi )KypHAIM Ta OCTaHHI KOH(EpeHLi 3a i€
Tematukoto. IlpencraBnena indopmanis mpo 5-ty MikHapoaHy KoH(epeHHil0 3 HemiHiffHOL
IUHAMikH, ska BigOymacs B HamiomanbHoMy TexHidHOMY yHiBepcuTeTi "XapkiBChKHH
MOJIiTeXHIYHUH iHCTHTYT" y BepecHi 2016 poky i BpaxkeHHs Bix Hel.

KomrouoBi cioBa: HeniuiiiHa nuHamika, koHdepeHUis, BiOpoymapHa CcHCTeMa, DPO3PHUBHI
6icyprami.

baowcenos B.A., [locopenosa O.C., [locmnuxosa T.I'.
KOH®EPEHIIUS “HEJJAHEVWHASA TUHAMUKA — 2016”

B pabote mpexncTaBiIeHO KpaTKOe OMHCAHUE COCTOSHHS IIPOOJIEM, CBSI3aHHBIX C HEMHEHHOMN
JIMHAMUKOH. /laHBI CBEJICHNSI 0 HEKOTOPBIX COBPEMEHHBIX XKypHAJIAX U MOCIEIHUX KOH(pEPEHIHIX
mo oaroif Tematuke. IlpencraBmena uHpopManus o S5-i MexayHapomHOH KoH(pEpeHIUH IO
HENMHEHHON JMHaMuke, cocrosiBIIelics B HanuoHalbHOM TEXHMYECKOM  YHUBEPCUTETE
"XapbKOBCKUH MOJNTEXHUIECKUH HHCTHTYT" B ceHTI0pe 2016 rofa u BIeYaTIeHNs O Hell.

KiioueBble ci0Ba: HenMHeifHas JWHAMUKA, KOH(epeHLWs, BHOpOynapHas CHCTeMa,
pa3phIBHEIC OU(ypKALVH.

UDC 539.3
Bazhenov V.A., Pogorelova O.S., Postnikova T.G. “Nonlinear Dynamics - 2016” Conference //
Strength of Materials and Theory of Structures. — 2016. — Issue. 97. — P. 3 - 15.

There is short description of problem state on nonlinear dynamics in this paper. Information
about some contemporary journals and recent Conferences on this subject is given. Information
about 5th International Conference on Nonlinear Dynamics which was holding in National
Technical University “Kharkov Polytechnic Institute” in September 2016 and impression about it
are presented.

Table 0. Fig. 4. Ref. 37

YK 539.3
baowcenos B.A., Ilocopenosa O.C., Ilocmuixoéa T.I. Kondepennis “Heuiniiina Junamika —
2016”// Omnip matepianis i Teopist ciopyn. —2016. — Bumn. 97. — C. 3 — 15.

B po6omi npedcmaenenuii KOpOmMKUil ONUC CMAHY NpoOIeM, NO6 S3AHUX 3 HENIHIHOI
Qunamiror. Hadaromocsi 6idomocmi npo OesKi CyuacHi JHcypHaiu ma OCmawHi Kowgepenyii 3a
yiero memamuxoro. [Ipeocmasnena ingopmayis npo 5-my Mixcnapoony kongepenyiio 3 HeaiHiiHo!
Qunamiku, sxka eidbyracsi 6 Hayionanenomy mexuiunomy yuieepcumemi "Xapriecvruil
noximexuiunuil incmumym" y eepecni 2016 poxy i epadicenns 6i0 Hei.

VK 539.3
baowcenos B.A., Ilozopenosa O.C., Ilocmnuxoea T.I'. Kondepenuus “Henuneiinas Junamuka —
2016”// ConpoTuBieHHE MaTepUaoB ¥ Teopus coopyxenuit. — 2016. — Beim. 97. — C. 3 — 15.

B pabome npedcmasneno kpamxoe onucanue cOCHMOAHUA NPOONEM, CEA3AHHBIX C HEIUHEUHOU
Ounamuxoi. Jlanvl céedenus 0 HEKOMOPHIX COBPEMEHHBIX ICYPHANAX U NOCTEOHUX KOHpepeHYusx
no smoi memamuxe. I[Ipedcmaenena ungopmayusi o 5-it MesxcdynapooHot kougepenyuu no
Henuneunol  OuHamuxe, cocmosigwelics 6 Hayuonanbhom —mexuuueckom — ynusepcumeme
"Xapvroeckuil norumexnuyeckutl uncmumym" 6 cenmsiope 2016 200a u enevamnenus o Hell.
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ABTOp (BU€HA CTyNeHb, BUeHe 3BAHHS, 0CANA). JOKMOP MEXHIYHUX HAYK, npogecop, akademix
HayionanvHoi axademii nedazoeiunux nayxk Ykpainu, oupexkmop HII 6ydigenvhoi mexaHiku
BAJKEHOB Bixmop Anopiiioguy

Aopeca poooua: 03680 Vkpaina, m. Kuis, I[losimpogromcokuti npocnexm 31, Kuiscokuil
HayionanbHull yHisepcumem 6yoienuymea i apximexmypu, BAJKEHOBY Bikmopy Anopitiosuuy
Adpeca oomawmna: 02001 Yrpaina, m. Kuis, eyn. 3anvrkoeeyvroi 30, ke. 22, BAXKEHOBY Bixmopy
Anopiiiosuuy

Poo. men. +38(044) 245-48-29;

Mmobinvhuii men.: +38(067) 111-22-33;

oom. men.: +38(044) 777-77-77;

E-mail vikabazh@ukr.net

ABTOp (BYeHA CTyNeHb, BUEHE 3BaHHS, MOCANA). KAHOUOAM I3UKO-MAMEMAMUYHUX HAYK,
cmapuiuil HAyKosuil CRiepOBGIMHUK, NPOBIOHUL HayKosull cniepobimuux HIJI 6ydieenvHoi mexaHiku
IIOI'OPEJIOBA Onvea Cemenisna

Aopeca poooua: 03680 Vkpaina, m. Kuis, I[losimpogromcokuti npocnexm 31, Kuiscokuil
Hayionansnuil yHisepcumem 6yodieuuymea i apximexmypu, IIOFOPEJIOBIH Onv3i Cemenisni.
Aopeca oomawmna: 02147 Vkpaina, m. Kuis, eynr. Pycaniecbka Habepexcna 18, ke. 61,
IIOIOPEJIOBIH Onvsi Cemenieni

Poo. men. +38(044) 245-48-29;

Mmobinvhuii men.: +38(067) 606-03-00;

oom. men.: +38(044) 517-25-08;

E-mail — pogosl3@ukr.net

ABTOp (BYeHA CTymeHb, BUeHe 3BaHHN, MOCANA). KAHOUOAM MEXHIYHUX HAYK, CMapuwuil
HayKkogutli  cniepobimuuk, cmapwiuti Haykoeuti  cniepobimuux  HJ[I  6ydieenvnoi  mexamixu
TIOCTHIKOBA Temsana I'eopeiisna

Aopeca poooua: 03680 Vkpaina, m. Kuis, I[losimpogromcokuti npocnexm 31, Kuiscokuil
Hayionansnuil yrisepcumem 6yoienuymea i apximexmypu, IIOCTHIKOBIH Temsni I'eopaiisni.
Adpeca domawnn: 04210, Yrpaina, m. Kuis, np. I'epoie Cmaninepady 24, xe. 17, IOCTHIKOBIH
Temsani 'eopeiieni

Pob. men. +38(044) 245-48-29;

Mmobinvhuii men.: +38(050) 353-47-19;

oom. men.: +38(044) 411-46-56;

E-mail — posttan@ukr.net



