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ITPOI'PAM CEMUHAPA MEXAHUKE 3A MAJ 2012.

Ilpeoasara he ce ooprycasamu cpeoom ca nouemkom y 18.00 uacosa, y canu 301 F na mpehem
cnpamy 32pade Mamemamuukoz uncmumyma CAHY, Kunes Muxaunoea 36/111, (32pada npexo
nyma 2naene 32pade CAHY).

Cpena, 9 maj 2012y 18 catu (18h) IIpenaBame No. 1189
Prof dr Miha BolteZar, Professor of Mechanics at University of Ljubljana, Slovenia

Seminar
Part I: Applied research of Laboratory for dynamics of machines and structures (Ladisk)
Part II: Dynamics of moving continuum; application to moving belts.

Part 1. In the first part some recent experiences of Ladisk will be given from the direction of
combining theoretical and applied research in the field of dynamics of machines and structures in
Slovenia. Most of the research is connected with big Slovene Tier 1 suppliers for foreign OEMs.

Part II. In the second part our aim was to develop an efficient and realistic numerical model in order to
predict the dynamic response of belt drives. The belt was modeled as a planar beam element based on
an absolute nodal coordinate formulation. A viscoelastic material was adopted for the belt and the
corresponding damping and stiffness matrices were determined. Different damping mechanisms were
proposed for the damping of the longitudinal and bending deformations and several experiments were
conducted in order to obtain the damping properties. The belt-pulley contact was formulated as a
linear complementarity problem together with a penalty method. This made it possible for us to
accurately predict the contact forces, including the stick and slip zones between the belt and the pulley.
The belt-drive model was verified by comparing it with available analytical solutions. A good
agreement was found. Finally, the applicability of the method was demonstrated by considering non-
steady belt-drive operating conditions.

Cpena, 16 maj 2012 y 18 caTu (18h) IIpenaBame No. 1190
[Tpod. np CreBan MakcumoBuh, Bojuorehunuku uncturyt, beorpan. (ITpojexkar ON 174001)

IIpouena Beka JionaTua PeNnHOr POTOPA XeJUKONTEPA 10 NMojaBe MHUIUjaJTHOT omiTehema

Anctpakt. [laxkma y OBOM HCTpaKuBamy je ycMepeHa Ha JOedHHHCambe crekTpa ontepehema u
MIPOIICHE BEKa JI0 10jaBe MHUIIMJATHOT omTeherma KO/ JOMaTUIle PEHOT poTopa xenukonTtepa. Jla ou
ce oapeauso omnrtepeheme JonaTHIa XeIUKONTepa MOTPEOHO je KOPUCTUTH TMOY3/1aHe U MPOBEpEHE
mpopauyHCKe MeTone. Y OBOM HCTpaxuBamy 3a onpehuBame onrepehema nomatuna poropa
xenmukonrepa kopuithene cy CFD nymepuuke cumynanuje. [Ipu ogpehuBamy onrepehema jnonarumna
perHor potopa xenukontepa HT-40 kopumhene cy HyMmepuyke W aHAIWTHYKE MeETonE. 3a
oapehuBame HAMOHCKOT CTalkba y KPUTUYHHUM JIeNIOBHMa CTPYKTYpEe METAJIHUX JIeJ0Ba JIONATULE
kopunthen je MKE wunterpucan y codrBepcku maker MSC/NASTRAN. IlporieHa Beka MeTaTHHX



KOMIIOHEHTH JIOTIATHIIE je BpIICHa N0 TojaBe MHHUNMjanHuX omTehema. Bpiiena cy onrosapajyha
nopehema MpopavyHCKHUX U eKCIICPUMEHTATHUX Pe3yJITaTa.

Kwyune peuu: Jlomatuma perHor potopa xenukonrtepa, Crekrap ontepehema, CFD cumynanuje,
Konaunu enement, [Iporiena Beka 10 nojase omrehema
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Cpena, 23 maj 2012y 18 catu (18x) IIpenaBame No. 1191

Prof. dr Pavel Krasilnikov, MAI, Moscow, Russia

On the investigation of rotation of Uranus.

The rotations of Uranus are unusual. The spin axis of Uranus has a small tilt 7°55" with ecliptic
plane, the planet has a return rotation. Thus, Uranus rotates, lying on one side.

The singularity of movement of this planet is the following also. It is known that Uranus spin
axis slowly rotates around a normal to the planet orbit under the influence of Sun. An axis of Uranus is
inclined close to structurally unstable manifold which consists of continuum of relative equilibriums of
axis (see pic. 1)

Pic.1 Pic. 2 Pic. 3

Therefore, by the attraction of Jupiter, axis can be seized into the ranges of oscillations which are
located close to the plane of Uranus orbit.



The rotations of Uranus are investigated by means of averaging method provided that these
rotations are described by the equations of generalized restricted three - body problem (Sun-Jupiter-
Uranus). Hamiltonian’s function of problem has the form
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where wy =1—p, pp=p, p=my/(m+my) =\/(x—x;)2+y2 +22 X =, Xy =y,
m; 1s the mass of Sun, m, is the mass of Jupiter, Uranus mass 1s the infinitesimal magnitude in com-
parison with mass of Jupiter and Sun, @y, is the mean orbital motion of Uranus; A4,B,C are the
central principal moments of inertia of Uranus,

@ = Loy, o3, L1, 15), o = a0 (Loy, 93, L, 1y, I3)
are the direction cosines of rj with central principal axes of inertia of Uranus, /,¢,,¢5,L,1,,15 are

canonic Depri — Andoyer variables (see pic. 2)

It is supposed that orbital motions of Uranus x = x(¢),y = y(¢),z = z(t) are described by means of
quasi-periodic functions of time t.

The small parameter of problem is the ratio of an angular velocity of orbital movement of
Uranus to an angular velocity of its characteristic rotation around centre of mass. It is shown that
rotation of Uranus around a vector of a moment of momentum is the same as in Euler-Poinsot case.
The picture of all trajectories of spin axis of Uranus on a celestial sphere for which the basic plane is
Jupiter orbit plane is described. It is shown that the axis describes the lines of type of spoilt precession
around a normal to Jupiter orbit plane. In a projection on the celestial sphere which has Uranus orbit
plane as a basic plane, picture of trajectories turns on an angle y, where y is the angle between
Uranus orbit plane and Jupiter orbit plane (see pic. 3)

Near to Uranus orbit plane there are oscillations as outcome of destruction of singular

manifold. The width of a new oscillation range is 0°42'04" . It is equal to y . The relative equilibrium

of spin axis is in this zone makes an angle 0°21'02" with Uranus orbit plane. This angle less than a real

angle which is equal to 7°55'. Therefore we need a model improvement.

Cpena, 23 maj 2012y 18 catu (18h) IpenaBame No. 1191
[Ipod. np Karuma P. (CreBanoBuh) Xeapuh, Marematnuku wuncturyr CAHY beorpag u
Mamuacku daxynrer Yuuepsurera y Humry (ITpojexkar ON174001)

JlnHeapu3zanuje u anpokcumManuje ca npumenama y mehanmuu: Merone, npernocraBke, npBe
aHAJIMTHYKE AIPOKCHUMALHje U I'PeliKe

[IpenaBame mouume ca (yHKIMjaMa jelHE WM BHIIE NMPOMEHJbMBHh, a Takohe M aHAIUTHUKUM
u3pazuMa U BHUhOBHM pa3BOjUMa y pEIOBE IO JEJHOM WJIM BHUIIE apryMeHara y OKOJWHU
KapakTepucTuyHrh Tadyaka u npu kopuihewy pasnuyuth mpernoctaBku U Meroaa. Huzom mpumepa,
KOjH Cy 4EeCTO NPUCYTHH y HCTPAKUBAKBUMA y PA3IU4YUTHM OONacTHMa Hayka, y MehaHWIM Kao U y
MH)XEHEPCTBY TPEACTaBbEHE Cy MPHUMEHE Hjeja JUHeapHu3alrje U alpoKCUMalnuja oKo pazauuuTih
crarmoHapanh Tavaka. [IpukazaHo je W Kako ce MOry pas3BujaTh y creneHe pemoBe Laplace-oBe



TpaHchopMmalmje peuema TudepeHIrjaate jeqHadnHe (QpakuoHOr pefa, Koja OMUcyje AUHAMHKY
ocmmiiatopa ppakIMmoHOT pea U ca JeJHUM CTEIIEHOM CJI000/1e KpeTamba.

JlpyrH [ieo nmpegaBama je yCMEpeH Ha JHMHeapu3alrje HelmuHeapHe JudepeHinjaite jeAHauYnHe
OKO cTranuoHapHuh Tadaka (I0OJI0XKaja pPaBHOTEKE CHCTEMa WJIM PEIaTHBHOT IT0JI0Kaja PAaBHOTEKE
HEJIMHEapHOT PEOHOMHOI CHCTEMA) paj H3y4yaBamba CTAOMIHOCTH JAWHAMHKE CHCTEMa OKO Te
CTaIlMOHApHE Tayke, OJHOCHO peIlIeHkha HeIuHeapHe AU(EpeHIMjaTHe JeIHAUYNHE W HETOBE
arnpoKCHMAaLHje.

Ha Hm3y mpumepa cucrema 4dja je ITMHAMHUKA ONHCAHA KAPAKTEPUCTHYHUM HEIWHEAPHUM
mudepeHnrjaTHIM jelHauMHaMa TpUKa3aHe Cy JIMHeapu3alje W HeJIMHEeapHE anpoKCHMaludje U
mudepennyjamanh jeqHaYMHA, Kao U TIPBE anpokcumalyje iwhosuh penema.

Kao npumepun kopuimrheHnu cy: HeTMHeapHa nuHamuka MehaHuukuh cucrema ca CHperHyTuM
potamjama  (ocruiandje OKO  pejaTUBHUMh  1MONoOXKaja  paBHOTEXKE, JHWHAMHKA  OIKCaHa
mudepeHurjantHuM jeqHauynHaMa Ttuna Mathieu-Hill-a) n nuHaMuke Temike marepujaiHe Tadyke IO
KPYTy Ca OCIIIYjYLUM HEHTPOM.

Tpehu neo npenaBama je ycMepeH Ha METoJie 3a J00Hjame MpBe apoKCUMallije HenmHeapHih
mudepennjamranh jeqHaunHa, Ka0 U aHaTUTUYKMh 00JMKa ampokcHMalyja peliema OKO Mmo3Hatuh
aHaMUTUYKuMh pemema oproeapajyhe mnpocTuje HenuHeapHe AudepeHLujaiHe jeIHAuuHEe WU
onroapajyhe nuHeapne (nuHeapu3oBaHe) TU(PEPEHIIN]ATHE jeTHAYNHE.

IIpBe amcokcumanuje HenuHeapHe AudepeHLujaHe jeAHAYHMHE [OOHjeHe pa3IMYUTUM
MeTofamMa M OKO pasnuuntuh mo3Hatuh anamuthukuh pemewma cy ymnopeheHe u aHanmu3upane cy
Tpelike y ciaydajeBUMa KajJa IMOjeJUHM MapaMeTpu Y3MMajy TpaHHYHE BPEIHOCTH, YMME je JaTa u
BHIIICTIapaMeTapCcKa aHajiu3a nMpBuh armpokcuMalirja BapupameM jeTHOT WK BUIIIE TTapamMeTapa.

Kao jeman on rmaBHumh mpumepa mpHKazaHe Cy pa3jM4yUTe NpBE ANpPOKCHMALMjE peleHa
HenuHeapHe audepeHnujande jeqHaunne Georg Duffing-oBor Tuna xao u Van der Pol-nBor Tuma, a
takohe ¥ HenMHeapHe AudepeHlrjalHe jeAHaYMHE ca TPUTEepPOM CIperHyTuh CHHTylIapuTeTa Wiu ca
rapamMeTapcKkoM OudypKaIyjom.

[Ipuka3aHa je KOMIUJIETHA aHaIM3a JIMHEapu3alyja U anpoKCHMalija Y aHATUTUYKOM OOJIHKY
perema HelMMHEeapHe AudepeHIrjaTHe jeHauYnHe, KOja OIHCYje HEIMHEapHy AMHAMHUKY TEIIKOT
KpPYTOr' Tejla, KOje M3BOAM CHpPErHyTe poTaluje OKO MUMOmiasHuh oca on kojuh HM jenHa HHje
BEpTUKAJIHA, a OKO cranmuoHapHuh mosoxaja. [Ipukazane cy ¢aszHe Tpajekropuje, kao W (pa3Hu
noptpetu 0azHuh HenuHeapHuh qUMHaMUKa KOH3epBaTUBHHh cucTeMa Koje ciene ympoirhaBameM U3
CIIO)KEHHU]€ HeTMHeapHe nudepeHIrjaiHe jeTHauYnHe.

KibyuyHe peun: AHanmuTH4Ka anmpoKCHMAllMja, CTApPTHO AHAIUTHYKO DPEUICHE, HEIMHEeapHa
mudepeHnrjaiHa jeJHaYMHa, TpUrep crupernytunh cuHryigaputera, npumene y mehanunu, nopehema,
rperke.
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Cpena, 30 maj 2012 y 18 catu (18h) IIpenaBame No. 1192
[Tpod. np Aparuna Jesruh, nururumxk.tehn. , I'paheBuncku daxynrer YHusepsutera y beorpany,
Cpbuja

Muxpoapmupanu 6eronu u maarepu — Cacras, Tehnosoruja, ceojcrea

VY pagy ce, ka0 MpBO, NpUKa3zyje KpaTak HCTOPHjaT MPHUMEHE MHUKpPO-BIaKaHAa Yy OCETOHMMAa H
Manrepuma. /laspe, HaBoae ce (usnuko-mehannyka cBojcTBa camuh Biakana (ctakieHuh, yennunuh,
nojunponuieHckunh, kapooHckuh u apyruh) xao u wrhoBa nedopmanrona cBojcTBa (6-¢ Aujarpam, Tj
THUII NTOHAIIaKkha BJIaKaHa y LIEMEHTHO] MaTPULH).

CacraBy mantepa u OeToHa y3 NMPUMEHY MHKpOAapMaType Kao W CBOjCTBMMA TAaKBHX KOMIIO3HTA j€
nocBehena nmocebHa naxma. [Ipuka3zyjy ce pezynratu naboparopujckih ucnutuBama crposeaeHuh y
okBupy Jlaboparopuje 3a matepujane MHcTHTyTa 3a Marepwjajiie W KOHCTpykmmje [ paheBuHCKOT
¢dakyntera YHuBep3uTeTa y beorpaay Ha manTepuma — O€TOHHMMA €TajJOHUMa U OHMMa y3 IPUMEHY
genmnyanh w nomunponwieHcknh Brnakana. I[lpu oBome, oOyhBaheHa cy cieneha cBojcTBa:
3allpeMUHCKa Maca, YBpcToha MpH caBUjamby W IpU HNPUTHCKY, Ae(opMalioHa CBOJCTBA, CKYIJbambe,
kao u athe3uja. Y okBupy ekcriepuMeHTaTHIh HCTMTHBaka BapUpaHa je BpCTa U KOJIMYKMHA BIIaKaHa.
Pesynratu ncnutuBama nokasyjy nodosblllamke CBOjCTaBa MajiTepa U OETOHA CIpaBJbeHuh y3 IpuMeHy
MHUKpOapMaType y OJJHOCY Ha €TaJlOH, HAPOUYUTO y MOIiely JyKTUIHOCTH (3KUIaBOCTH), uBpcTohe mpu
cMMLaky M uBpcrohe mpu 3arezamy. Ha kpajy, pasmarpana je MmoryhHocT Mojenupamwa 3ahTeBaHor
CBOjCTBAa MUKPOAPMHUPAHOT KOMITO3UTA Yy opel)eHnM ciiydyajeBrMa, ca aclieKTa KOHKPETHE TIPUMEHE Y
rpal)eBUHapCTBY U y3 carjiejaBambe eKoHoMcKuh (akropa.
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[IpenaBama he ce oxpxkaBaru cpemom ca nmoderkoM y 18.00 gacoBa, y camm 301 F Ha Tpehem cmpary 3rpane
Marematuakor nactutyta CAHY, Kues Muhawmnosa 36/111, (3rpama npeko myta rinaBue 3rpaae CAHY).

[To3uB HayYHHIIIMA ¥ HCTPAKUBAYMMA Ja MTPHjaBe CBOja Mpe/IaBama

[IpujaBa moTeHIMjaTHOT TIpemaBada Tpeba Ma camp Ku allCTPAKT MpefaBama J0 jeIHe CTPAHWIE Ha CPIICKOM
je3uky hupuiuioM M mpeBoj Ha CHIVIeCKH jesuk, kao U1 CV obOuma 1o aBe crpanulie. [IpujaBy mocnatu Ha
aznpecy ynpaBHuka Onesbema 3a mehanuky y Bugy Word DOC na anpecy: khedrih@eunet.rs
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Karuna P. (CreanoBuh) Xenpuh



VYpapuuk Ojnesberba 3a MehaHUKy



