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TO THE 100ANNIVERSARY GEORGE S. MIGIRENKO

Rodionov Andrey I., Ph.D. (Physics and Mathematics), Associate Professor
Atapin Vladimir G., D.Sc. (Engineering), Professor

Novosibirsk State Technical University, 20 PrelspK. Marksa, Novosibirsk,
630073, Russian Federatidel. (383) 34617-77

Rodionov A.l., email: teormech@ngs.ru

Atapin V.G., e-mail: teormech@ngs.ru

Abstract

In connection with the 100th anniversary of the birth is a brief biography of the
famous santist in the field of mechanics, shipbuilding and transport, a major
organizer of science and industry, public figure, winner of the Lenin Prize, Honored
Scientist of theRussian Federatigrdoctor of technical sciences, professor, counter
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Admiral GeorgeS. Migirenko. We consider the three major periods of his life,
marked by major achievements in science, education and industry.

Keywords: defense, science, industry, education, social activities,
achievements.
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TO THE 100ANNIVERSARY [IVAN V. RODIONOV

Atapin Vladimir G., D.Sc. (Engineering), Professor

Novosibirsk State Technical University, 20 Prospekt K. Marksa, Novosibirsk,
630073, Russian Federatidel. (383) 34617-77
Atapin V.G., e-mail: teormech@ngs.ru

Abstract

In connection with the 100th anniversary of the birth is a brief biography of the
famous scientist in the field of mechanics, the theory of machines and mechanisms,
applied mechanics, prafsor, Ph.D. (Engineering), Chevalier of the Order "Badge of
Honor" for achievements in training specialists for the national economy of the USSR
lvan V. Rodionov.

Keywords: science, industry, education, social activities, achievements.
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LEV M. KURSHIN - ORGANIZER OF THE DEPARTMENT OF PLA,
MEMBER OF THE NATIONAL COMMITTE OF THE USSRON
THEORETICAL AND APPLIED MECHANICS
TO THE 90 ANNIVERSARY SINCE THE BIRTH OF

Matveev ConstantinAlexandrovich, Doctor of Engineering Sciences, Full
Professor;

+Novosibirsk State Technical University, 630073, Russia, Novosibirsk, pr. Karl
Marx, 20.

[ -mail: matveev@corp.nstu.ru

Abstract

L. M. Kurshin worked in the aviation industry his entire life. He was engaged in
solving various scientifitechnical problems: strength and thermal regimes of
aircraft, sthility of thin-walled loadbearing elements of structures, variational
methods, optimal design, etc. The creation of the Department of "Strength of
aircraft" on the SSF, without a doubt, was one of the main results of his short life.
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TSUNAMI WAVE FOCUSING AND THE FORECAST OF SHORE
INUNDATION

Marchuk Andrey Gurievich, Doctor of physics and mathematiabie leading
researcher, mag@omzg.sscc.ru

The Institute of Computational Mathematics and Mathematical Geophysics SD
RAS, prosp. Ak. Lavrentieva, 6, Novosibirsk, 630090, Russia

Abstract

The process of the tsunami wave focusing, when a wave arrives &ia peint via

several routes, causes a significant increment of the wave height there. The shape of a
tsunami source and the distribution of the initial water surface displacement in it can
generate a wave, which is focused in some locality outside dbises A certain
location of the se al | ed #Adi pol ed source, whi ch
elevation and the second is the subsidence of the ocean surface can result in a tsunam
wave having an unexpected height at the coastline. The effect wfatre focusing

can help in explaining the tsunami height distribution along the coastline that was
reported after the Nihonk&hubu tsunami near the west coast of Japan in 1983. The
magnification effect caused by the wave focusing must be taken intond@haing

the coastal tsunami zoning, i.e. the assessment of a maximum possible tsunami height
along the coastline.

Keywords: wave refraction, tsunami source, numerical modeling, tsunamizoning
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THE DESIGN OF THE WING CLOSED TO LIGHT AIRCRAFT

Antysev I van Yurobyevich, Master
e-mail panzer27@yandex.ru
Novosibirsk State Technical University, 630073, Russia, Novosibirsk,
Str. Karl Marx, 20, tel. +7(383)346 08 43
Siberian Aeronautical Research Institute named after S.A. Chaplygin,
630051,Russia, Novosibirsk, Str. Polzuap21, tel. +7(383)277 01 56

Abstract:

In this article, the task to eliminate the problems of aerodynamic configuration
of the aircraft wing AR2.The research to address these problems. Also conducted
research to develop a new scheme biplane wing boregvo aircraft.

With the use of winglets instead of tension bracing. Conducted aerodynamic
tests yielded results that allowing on their to create the basis of the theoretical contour
of the wing, then it is possible to carry out the choice of material sarehgth
calculation. Novelty of subjects of the given work consists that in world practice the
wing of the similar scheme for small aircraft was not used yet.
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MODERNIZATION OF THE DESIGN OF THE COCKPIT OF THE
EASY MULTI -PURPOSE PLANE

Bakanov Semen S., Masterods De
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Novosibirsk State Technical Unigty, 630073, Russian Federation,
Novosibirsk, Str. Karl Marx, 2um. +7 (383) 346 08 43
Siberian Aeronautical Research Institute named after S.A. Chaplygin , 630051,
Russian Federation, Novosibirsk, Str. Polzunovan@f. +7 (383) 2770156

Annotation

In this article a task in view of definition of shape of a cockpit of the plane
demonstrator.

Comparative tests of model of the plasemonstrator with an initial cockpit of
planeprototype Anr2 and the modified cockpit are conducted. By results of tests

33



chosen optimum variant accepted to the further working out of a design and
application by the plandemonstrator. The power scheme and central configuration
of a design of a cockpit is chosen. Proceeding from the received data during tests, the
electronicbreadboard model of a design of a cockpit, taking into account application
in it of composite materials, and conformity to norms of durability, requirements of
the minimum weight and other requirements shown to a design of not tight cockpits
is developed.
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TILTROTOR TOPICS IN MODERN AVIATION

Balaganskaya Evgeniya Viktorovrid, Postgraduate Student
'Siberian Aeronautical Research Institute named after S.A. ChapRgin,
Polzunov Street, Novosibirsk, 6300%yssia
*Novosibirsk State Technical Universi( Prospekt K.
Marksa,Novosibirsk,630073, Russia
BalaganskayeE.V. email Ewgeniya.9191@mail.ru

Abstract: At the present time stat#-the-art of aeronavtical scince permits
developed to principally new flying machine. Modern tehnology such as automatic
control systems, eleot motor in powerplant and tiliotor give opportiunites for
design vertical takeff and landing aircraft. Aircraft and helecopter advantages
fusion in machine named convertiplane. It apparatus will be useful for civil and
military aviation.

Configuration of existent convertiplaneg&ell VV-22 Osprey, Bell/Agusta A609
and Hiller XG142A have some problem with stability and control.
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However, they give huge benefits at some problem solving, for this reason
convertiplanes have many horizons.
Keywords: tiltrotor; vertical takeoff and landing; rotorcraft
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SUBFLOOR BEAMS DESIGN OF SECTION F-1 FOR SSJ3100
AIRCRAFT
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The object of the research in the article is subfloor beams of sectiofor~
SSJ100 aircratft.

Subfloor beams located at distances of franwsifbasis of the structure.
Longi tudi nal beams are | ocated in pl ace

At the moment they are processed with milling method. This method has a
number of advantages and disadvantages.

Since subfloor beams are not rdical structure, it is possible to change it as
follows:

1) Replace metal with composite material;

2) Split details to individual elements and make them with profiles, bent sheets
(methods of processing of details and their connections are important).

Conclusion: it is necessary to analyze subfloor beams for sectidan F
determine requirements to durability (operating loads), choose the most
technologically advanced realization variants from sheet material with a choice
argumentation of a method for prgseng of details and their connections.
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IMPROVING THE PROCESSJOINING OF INLET COWL WITH THE
CENTER WING SECTION

Student Gartman Ivan Ivanovichpgil: gartman@email.ru
Ph.D. Bobin Konstantin Nikolaevich;mail: yabkn@yandex.ru
Novosibirsk State Technical University, 630073, Rajssovosibirsk, Karl Marx
Ave., 20

Abstract Assembling of the fuselage is the final stage of work on the production of
the aircraft. Often, gaps arise during the joining of sections of aircraft in unit that
affect the quality of assembl@ne of such mblem area# the aircraft construction

Is joining inlet cowl with the center wing section. The paper managed to improve the
qguality of assembly work due to update adsembly fixtureand change of the
sequence of the technological process of the assemaiky

Keywords Assembly, aircraft, air intake, quality
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DESIGN BIONIC UNMANNED AERIAL VEHICLE
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Lermontov st., 83, teB (3952) 405100

Abstract

In the world, there are a large number of civilian UAVs, which are classified as
"micro” and "mini", and differ in their specifications and set of characteristics
(appointmen weight, size, duration and flight height, the system launch and landing,
the presence autopilot and navigation systems, photo and video format, etc.).

Now, there were two major UAV pattern layout: classic (on a "fuselage +
wings + tail"), such as UAV "@an-1 0 e , Mavi nci SI RI'US (Fi
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wing", which relate Geoscan 101 (Figure 2), Gatewing X100 et al. and the type of
UAV 'copter e, DJI F450 (Figure 3) [1].
Recently being developed bionic UAV who repeat the creation of wildlife. The
Germancompany Festo has created prototypes such as eMotionButterflies (butterfly)
(Figure 4), SmartBird (bird) (Figure 5) and BionicOpter (dragonfly) (Figure 6).
Authors of the article propose a project to create a bionic own UAVs for flight
research dragonflgalled SoE+l (Figure 7).
The main objectives to be achieved in the development of bionic UAV-5oEr
- the study of the dynamics of flight dragonfly, flight principles, the creation of an
experimental model to add the possibility of target hardware lisustal (for example
- photo and video cameras) and improved flight performance, as well as exploring
opportunities bionics in the field of aircrafhachine building and robaotics.
Keywords:The alternative, unmanned aerial vehicle, bionics, dragonfly,
BionicOpter
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DEVELOPMENT RESCUE BAECONS FOR ULTRALIGT AIRCRAFT.

1)Zhaparova Gulmerey Birzhanovna, studentzaparova@list.ru
2)Zverkov llya Dmitrievich, professor of the department SVS,
zverkov75@mail.ru
Novosibirsk State Technical University, 630073, Russia, Novosibirsk,
avenue Karl Marx, 20.

Abstract: Most plane crashes survives about 80% of passengers. Even in the
biggest cash in aviation history occurred on March 27, 1977 in the Canary Islands,
where the airport faced two Boeing 747, one of which is taxied on the runway, and
the other carried off and killed 574 people, left open the possibility of salvation
people on board70 people were saved). According to statistics from air travel are
considered to be the safest in the world. According to ICAO (International Civil
Aviation Organization) estimates per million departures account for one accident.
However, there are vaws, flight accident when passengers and crew are still alive,
but are hindered conditions and remote areas. After a forced landing, the flight crew
is required to, among other things, to prepare for the emergency radio and transmit a
distress signal. Thai m of my wor k i s t-b7" ar@robeltoop ¢
indicate the coming of the place.
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USING THERMAL | MAGING DEVICES TO DETECT DEFECTS IN
MULTILAYER AEROSTRUCTURES NONMETALLIC

Zaets Nikolai Petrovich, graduate studemhecnp@mail.ru
Air Force Education and Research Cei
Force Academyé (Voronezh)
394064, Russia, Voronezh, ©Ild Bolsheviks, 54A

In the present article describes an option of choice of optimal values of the
parameters of the thermal control of a midyer structure. As the object of control
has been selected fiberglass adhesive element of the aircrafie@tido assess the
technical condition of the object of control requires 100% of the surface area.
Conventional NDT methods do not allow to perform the control in a reasonable time.
For this reason, the thermal method is the most preferable. The papaETtprbe
application of a mathematical model of thermal control and registration of
temperature contrast values for the optimal observation time. A definition of the
boundaries of the temperature range in the thermal imager relative to the maximum
possibletemperaturalefectfree zone. Reducing the custom in the temperature range
of the Imager enhances the contrast of temperature anomalies over the defective
areas.

Keywords: thermal method, the defective area, temperature anomalies, the
multi-layer structue.
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DESIGN OF HIGHLY MECHANIZED MULTIPURPOSE SLAT OF
PROSPECTIVE MULTIPURPOSE AIRCRAFT

Koval ev Mihail Andrstudentj c h, Ma st
e-mail kovalev.m.a@outlook.com
Novosibirsk State Technical University, 630073, Russia, Novosibirsk,
Str. Karl Marx, 20, tel. +7 (383) 346 08 43
Siberian Aeronautical Research Institute named afferGhaplygin, 630051,
Russia, Novosibirsk, Str. Polzunova, 21, tel. +7 (383) 277 01 56

Abstract

An aircraft has a high speed during takeoff and landing. Mechanized wing
should be used to eliminate this shortcoming. A slat has been designed in the process
It consists of two sections, they are connected by two brackets. Each slat section
consists of the outer and inner casings and two brackets and diaphragms. Plating and
diaphragm are made of carbon fiber. The brackets are made of an aluminum plate.
Extenson and retraction of the slat are done with the help of four walking beams.
The angle between the wing and the plane of rotation of the walking beam is 12
degrees. Departure of the slat is 160 mm. Extension and retraction of the slat are done
with the hep of electric drive.

Keywords:Mechanized wing, slat, carbon fiber.
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MODERNIZATION OF MED UM -RANGE PASSENGER AIRCRAFT
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Gennadevich, Ph.D., leading researcher.
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SIbNIA, 21, Polzunov Street, Novosibirsk, 630051
Novosibirsk State Technical University
20 Prospect K. Marksa, Novosibirsk, 630073, Russia
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Abstract

In this study, we consider the problem of designing of wing perspective high
speed aircraft of local airlines based on the -¥@kand the assessment of its aircraft
performance am takeoff and landing performance, in view of the replacement of
engines on TPE3312UAN.

The purpose of designing a new wing to achieve flight speeds, corresponding
to Mach numbers M = 0,6...0,7, and provides high aircraft performanceoffafed
landing performance.

Keywords
Aircraft performance, optimizing of wing, wing airfoil, talo#f and landing
performance, perspective higpeed aircraft of local airlines.
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IMPROVING THE PROCESSASSEMBLAGE MODULE SSJ100

Rizvanov Nikolai Myllanyrovich, student, nikolai_rizvanov@mail.ru
Ph.D. BobinKonstantin Nikolaevich,-enail: yabkn@yandex.ru
Novosibirsk State Technical University, 630073, Russia, Novosibirsk, Karl Marx
Ave., 20

Abstract

This work speak about organization
Analyzed problem relate with assklage. The same way demonstrated different
method as one can cut down expense on production. This allow on same area extend
value finished production without overload staff. Such allocation allow cut down
duration gathers on worker place 4 with 12.5 ddi41,5 days, thanks to we reduce
expense on production module F1 on 26368 ruble.
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STUDY OF CRYOGENIC HARDENING OF CUTTING TOOL

Ryngach N.A.email:ryngd@corp.nsi.ru
Zhu Ze email: zhuze1990@yandex.ru
Novosibirsk state technical university

Abstract

This article describes the problem of increasing of the efficiency of the
machining solution that helps to reduce labor costs, reduced operating costs,
increased produtivity of operation. The usage of machining tools shows that in most
cases of the low tool life is brittle fracture or collapse of its cutting edge due to low
plastic characteristicsin the first case, the surface layer structure of degradation
thesecond case.

The purpose of this paper is mathematical modeling of the cryogenic treatment
of cutting tools.
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DESIGNING LIGHT MULTIPURPOSE AIRCRAFT ON THE BASIS
OF THE PROTOTYPE CAM 5-2BIS

Tokareva T.V., Studentge-mail tanya tokareva 96@mail.ru

Novosibirsk State Technical University, 20Bpect K. Marksa, Novosibirsk,
630073, Russian Federation

Abstract
This work is dedicated to calculations and deisgn of light aircraft, manufactured in
the early prewvar years, by the OKB1 Collective of Voronej city SAM-5-b2is.
Since there is a probieof complete lack of technical documentation, one of the
goals of this work is it's restoration. As well as future possibility of construction of
this aircraft for the use in accomlishing diverse goals, such as: Airlift ambulance,
search and rescue (DisaassManagement Ministry), ataxi and so on. The
resurgence of interest in light aircraft is due to their wide range of possibilities in
learning, sports and domestic (agricultural, farming, civilian) tasks.

Keywords: Light aircraft; design; aircraft; KOMAS-3D; engineering
specifications
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TO THE STATIC CALCULATION OF THE SYSTEM OF ROPES

Valishevskaya Alexandra O., Levin Vladimir E., D.Sc.
Novosibirsk State Technical University, 630073, Russia, NovosibivsiKaxl
Marx, 20
Valishevskaya A.Oaleksandra.val@rambler.ru
Levin V.E.levin@craft.nstu.ru

Abstract

The aim of the article is the analysis of the study of the method by which the
written system of equations for finding the form rope system. In thedunttory part
Is considered an example of the application of the design of flexible filaments in the
cosmic parabolic antennas. Next, a recording method using parametric equations

86



thread forms, for a more detailed study of the above method resortingltehtéveor

of the thread under the effect of varying the load in tHolieeensional space, wherein
the yarn is treated separately in their tthimensional coordinate system. Then
discusses several examples of the resulting system of equations to find #te thre
configuration (s) at all coordinates, the position determination filaments intercept
point load vector applied to it, to find the load at node filament intersections on the
node position. In conclusion, it refers to the study of the future networkezds.

Keywords
Network, design configuration, flexible filament, parametric method, equation
thread forms, global coordinate system, local coordinate system
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To the 100 ANNIVERSARY Ivan V. Rodionov

Gileta Vladimir P., D.Sc. (Engineering), Professor
Rodionov Andrey I., Ph.D. (Physics and Mathematics), Assocktefessor

Novosibirsk State Technical University, 20 Prospekt K. Marksa, Novosibirsk,
630073, Russian Federatidel. (383) 34617-77
Gileta V.P., e-mail: pmx08@mail.ru
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Abstract

In connection with the 100th annrgary of the birth is a brief biography of the
famous scientist in the field dflechanism and Machine Scien@ major organizer of
science and industry, public figure, applied mechanics, the large organizer of high
school science of process of traininggnd.Tech.Sci., professors is since birth provided,
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professor. We consider the three major periods of his life, marked by major
achievements in science, education and industry.

Keywords: study, war, education, science, industry, public work,
achievements
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Meftesilsdo dzj dzd W . X[ dedsyj thdseedj lsizdztse Hstindz! sMd Mlisj
LOHOYd MsOdtsodlsmw t©wOodets?2 JjHddedyyj, J mdzd
Listsdz Mdak(x,@)=uxt)d, JMdd fojHftsdsydls',
l zOfMmmd@ gsu,=0.stcjHd SCodiftsdzj dzls Isj dzL stc O
SHd2O dzj tcDa&EOX, ghde(xt)=w/ix. 1 z¥ IsOStsets 9 dHC
HJj W tstc d3O YRk y Og dLsstetstf dasegts BBOIsj ted OdzO,
zOf tew y j ded 2, Ctotsd3g g5 (ORISR, t) =5 (et dgk t), Ozlz dzb
ANzdzS ydvw [ OcteOdey 0, sz dJdelsj ctedtctsdOdad W

rE' uu,, EF' uu,,
Llu,u]l=—f—)dx- —f{—)"dXx.
[ u] =550 )X )
1 sfdzj teWHO d,J sBdEOLdE® Odets ¢ OL Ols Y ls

dS(u)=0s SOyjMmilsej jMhisjMmisej ddescts Ehdssdw
(dMSdks] kwOody ddj &Od f §tsesdasdg) B dzs,
otsdzdeso s kRZteOodzj ded j ) :

u,=a’u,; u=u(xt),0<x<l,t>0,a’=E/r.

i HY sdztsy d 3 H Oizd W of J dabls 51 /Az0OEf i ded | ted U de
Mmd ud ded J§ fMilsj toy dgv W dzw j Isfpw Ctczdtso r . J
e,=e,,=-ne(xt). v j dzL tste Oy tew x J dzd 2 MertcOdzY j Is
I sfdtejud § Gited dBJn jddy BOIsjtedOdz dz" = Is
6 OMhMeEdtr¢cRuits hd Misj wyFdge-nrud@p sy j toj ydzO
MestetsMmis: 1 dzj-dgfrmaes)t=@e &d.) ZOydls, <9 OHEBOLI

¢ swsiisd  dukids®)eod dzjsd yj M¢ Oov dzj eed

I 21 1
T=C Huytdxr T fu ) dx =
0 0 =

AEdZS ydY [ OCOdp O Hdvw flsjteyd Mmokyjlst

| 2 | |
L="F quyzdx+ 27 Au 2 dx- EE Hqu )yzdx.
2 0 0 2 0

R L z tc © o di&udzg 09 COyj mhso j d Misj Milse j dzdzts G
dMSsikBsy kteOodzgj dzdj BOdZ' = HtosHSd Gz 7 € dzj

u,=a’u, +b’*u,.; u=u(xt),0<x<l,t>0;a’=E/r,b*>=n®1/F.

l szzyd deder § EZtwwOodgj dzedvw Hdzw BJdnm §Mis

fsmlstsw dadz’ &3 St WWdydy desOdsd. wdzjHEwY o
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yomlisdz § ted M J ded W L Isdn L OH OyX(Xpl ) jOdm O 1 &) €
ZkztejzgpzadddzHdzy ECOLOddZ - LOHOYy BHJA&OS s
Fg=/N)?. 1 jbtokzHdets § sdzzydls: mMdzj Hize h jJJ or tof
MtseMmise j dedzr 7 YOMmistsls 1§ totsH K/wioz=T 1+ %l O dzd
rdzv ke, ybktss' 1lsd sadykigls Y@L dzd y G b
o f sdzdzv s M  Mdzj H 4 gbiQ.3112%jdm0e it by t2v  §
f st jtoj ydes n&R/I)i¢0.M.j(dado dH dzts, 1 Ists dzj teOo j dzfls:
n=0Hd&v dzsB" n ®bEdEO ] sts dzj tOo j dzlflsea s o
f Rl ¢014/n. [ dzv  dzj My d BOJ di3ts Ris¢ 0.280 IOF td gkO dadB 6 O L
Hdzd dzdz” 8] dzj sBRSHI &S Myudlols: flsjtydd HE&
dr Hdzddr f§tddjddB3O, Otfdaes d-Mjigisud ddd.
bipdztso dv Bscbkls " fotlsdls! " SHodSGEH s,  dC
RMMdz] Hise OdzdW™w ¢ 0OL g @zoOezO] f tcddztsd f Istsj de dzd
bindzso 2 5 Hdzddzj filsjteydzv wOMY toshlstcOdaw j k

1 B dzd G tc OX dfmyt dnf§ 5 ¢ :

1.A j BHESM! j o l . R. RL BtcOdzdz | L OHOYyd d
ROl jtedOdktss. [ .i37B] ®BzCO", 1967.

2.1 89 0Oysd?2 1. wvjistedw kftwkzetsmisd. [ .,

3.1 0dzso &S5 . | ., |l 2B Odso © R. R. Lists?
mdmisj & [ ., i420z®MO", 1967.

4 vdrtsdetsea p. 1., 8O0BRBOLMEd?2 ¢. ¢. vicOo daj

"1 O0kCO"I7359 M2 .

ASSESSINGTHE EFFECT OF POISSONS RATIO OF THE MATERIAL AND
OF THE RELATIVE LENGHT OF THE ROD ON OWN THE FREQUENCIES
LONGITUDINAL OSCILLATIONS

Matveev Konstantin Adksandrovich', Doctor of Engineering Sciences, Professor;
Mishenina Victoria Sergeevna student
:Novosibirsk State Technical University, 630073, Russia, Novosibirsk, pr. Karl
Marx, 20.
Mishenina V.S.,e-mail vika.toria.m@gmail.com
Address for correspondendegtishenina Victoria Sergeevnajovosibirsk State
Technical University, 630073, Russia, Novosibirsk, Karl Marx Prospect, 20,
phong(965) 82903-31

Abstract
Work is devoted to studying the effect of Ras's ratio of the material and of
the relative length of the rectilinear rod on of the frequency of its own small
longitudinal oscillations. Was obtained relation of first proper frequencies for two
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setting the task: without taking into account the Pai'ss@tio and in the assumption
that this parameter isn't equal to zero. Formulation of the problems is performed
using the Hamilton principle. On the basis of the obtained formula, it is concluded:
beginning with which out of relative lengths of the radnieet the challenges it is
expedient to apply a simple formulation of the tasks.

Keywords: The rods, longitudinal vibrations, natural frequencies, Hamilton's
principle, Poisson's ratio.
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[ Olbo pjsazMlsOdzisddz ¢ dZj C MO EAs9 J sl j Mt
uls Odzd i dzO o thdsdzw j dzls
WL sotsmMdediemMSd?2 cetfikzHnOtMmise jdzdzr 2 Isj mdzd yg
. 1totsfdedtemMS, fte. s Otedz® [ Ots
1 tod dzlz € semajl nfsé041@andexru

¢Hi] M Hdv CSEisigazsdse] d dalh 6o fezdsigo
GsMizH OteMmise jdzdzr 2 Isjrmdzdyud MSd2 Edzdo jtemdlilsy L
SsOtedzO [ OS¢ MO, -WBHQ Isjdz. (965) 8¢
¢ dzdetsls Oyd v
J Btsdz h d dzflse j L OdzOq to tlzimds@ 2 g g o3t figfldelf
fteJ H BdzZOG O] Ismw L OH O dzdzts 2 d, Mdzj His9 Ols
ftcj Ho OtedlIsj dz! dzts dzOf tew ¥ j dzdzts 2 . gbkzh jMiseo lzv I
~nOtcOCIsjtodzets otstsBh j SlshikzlsMisod, odzj " dzj 2
dMmlsj &3 . s Sdkd@nipdzdas Bizs MY sy, ¢ fteddsj ol
MsOlsdyj M2 dagt@fis@RyJatsfiisd il Lk owdas®@ds@ dns
stezBtsf tetso SH O, fts Colsteodkz Mt M tstesmls:
ZHjd dats? f dztslsdztsfilsd .

szt ydord deBledPyl MOV bEmMsskhgBtEitss sH
Cedldyj MSOY MCstesmls: owOh jddw, Stedlsdyujh

t Ofyd Is @O kM2 yde tsmis: - fMdstaom fifhojw dzdzry
ftetsydesmls dzts @ ts OdzOdzd L © ddey § dzj teda" n ¢ s dzfn
Emlss2 ydoetsmisd Misj ey dzi 2 HSMSIOBHSQzE LRz fif itsInlsc
otcOh O h g3 Mmw o Odzts o d stczBtsff tctso tSH 59 w9
(dzj Hj WBStodzd totso O dzdzts d3) Msmisswdzedd dzO dzd =
ZOctelzL ¢ . 1 5, Isd d3 day O34 dzd 4 , mMizh jMlse z¥ |
IS4 ud dzd NdHCtsMisd. it Hdyle Gredezjlsdads ™ j  fLisHdz) L
"dHjsdscdud MSd", - Gest dd il s diugd s FlsteOB S
OdzOdzdL © ftsHBsBdE = L OHOY.
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©) tdfy t+ OfMmulilsdzBl)

Clsd 1 dzj dgj dzls™ € ts dzftsedsts dadf ) 2 dprdald ,ls it ts 4 Is
B O dzts y dzts 2 BsHjdzd dzdCOCdn 9 dzd M dzd n fnd dz
dfMmdzj Hse Odedd bkfkss2ydosmisd Gt Hjdvshd
otsLddCOsNdj Htod oL Bz jddd dhhdjHEZzj Bsct
mdmisj & . [ 5§ 2 P@BOswdy O & n Misd tex dzj 2
fh jsoso Oz JLEBCdzstsets sSfdM 20 BSEs
& cBAGH] B CcdhsOsdoss Ok d § %o dj ded j
ZOctokzL ¢ q(x) s yjdstetss jyde » Mmd dz.

R { W o dHdesdzv yls ®HaB)ES, S Djw |, GHJ
W V// r,, S isBi j d@3dzOv f dzsls dztsfyls BOIs
fsfjtd ydesets Mmd yd dedw 100&Q &3
9 dH WikzdeC ydd g( x) H dzw dL BGC &

<V

> : | LOHOYO® B). 10 tdfm. 2 dL Bt
T ™y hmesgens fsksc 0 yduSshsd d
T X x+Px #ZOctekL CO f(x), Hj?2

tdm. 2. vjiuid kst Mts Miststcsds Is

(8 LESHEESS s wad Mo 1o g Bk
YdHSEBMIsd sB) J 3DE;, Sy Gtoj H tSdzE
ts BOdztsMmis d WEzdeS yd k<1l ) tescBispH j (zw] B mw 1
ﬁx)zrhamv[r+rvw(x)]. 10 otBydPR/V 1 O WEkdzCydw dLd
o J d&zd yd dziz

DD(x) = Px+Dx)- P(X) = 7, S, DMwi(x+Dx) - wi(x)].

LE OL Odadzts § ftoedteOn j dzd § ftosdLtshdzs o toj L L
stezesfteso BHO d&O PEISSR Miftsdgdudds Wiz daziz,
dL d3j daj ded 4 Q'SdZdqu]lsd@ oHIeo ' > J2 dzd s tsfy dfiy igiptsid) | dz

C C
() = ['L"T‘o%x =r, 'S, VWi(X)]"

{ Misj Mise j dzdets, yYlsts dzO IstckzptsfftesotsH M Miss
fts o) dedyddzj, dets foslsdo o Sty &zOW f 5 dzOf
a(x)=-r, S, Vwi(x).
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AdzS ydw ftotscdB s savdzixy o mitadsy dzOd L | fils dzts Bz
EJgw' (x)=q(X). v 0¢ C0¢ LOCtdz dL d&3j dzgj ded™ o dgj N o
fskzyoj & Meslke jlsiise j dzdzs HdzY L OHOY O) d
©) (EJ), W' - r,S ww=0,
B) (EJ), W' +r, S VWwi=0.
1 HIED, d (BY),, T dredBdz" § YJMmMbsismisd o0dzO d
Jdzls j ccOdr 1Isdf GHdsLsHA & HJWW i) dydoc
Cl WWdydjdsORd dBjcls odH:

O)w (X) = Ach/x+ Ash/x+ Asin/x+ A ,cod/x, /*=r, S W I(EJ), ;
B )W (X)=#, +b,X+4,sinrx+C,cog x, r*=r_S V?/(EJ), .

| 8 Oded ydz' j w@fgadztt® x0vH O Is Adz@ze,=C,=0.1 8 © Htkzc d
ftcdotsHYIls ¢ EkZtcOo dzgj dad Vv d3:
0) AshIl+Asin/I=0;

A /?sh1- A /%sin/1=0;

B M,| +a,sinrl=0,
t,sinrl =0.
RL dzedr WAELCHF@J,) HdkY Iset ylstse’ tsH dgOw tsfl
f smistsw dzdzOW B " dZO tSlsdzd ydz© tsls dzglzdzw, odzj sB R T

O Bin/1=0; B »inrl=0.

l oW disdzd dzj 2 dzOw W isted3O § jtoj MIsOjls B Is! EMmist
OYl=p;B xl=p.
ltod dzd 3O o ts o ded B3O dzed (3 bt ®DY | dZPRB sH dzts f OteC

_p° (E‘J)J _p |(EJ) .
12\ r, S, 1\ r.S

sOCdd BLOL g, Mt&wE|, ZOMlskyf O] Is
Emss2ydotsmisd v dsdddj 2 ds? Wstd ©Oo dt
1 ifmsC @ d oterB 5 teso 5SHO COC B' dfpyjL Of s
COC ©OL ©0odz® i3dded BOd dzgs?2 YOl Mise
cOMMBOtdo O] Bscts SOC BOLLO, MotBGHMGS ©
wodw jlsfw  d lsOCasyg: ptdsjswvs j dz ffidss 2 yd o sk
fesdmMosndls ftd ks2 MSsweshisd, ftd St
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Cedlduj MSs?2 Mddj C2djwd. 1j Mejnkjls, ¢t
L2 MO lsjevjls kMss2ydosmls: , ottBh j

1 d B dEdeO W du4m¢d? My dmss:
1.A jJtsSHBM! o . R. RL BtOdzdz | L OH OYyd d

ROl jtedOdztse . [ .i376] S O", 1967.

2.1 Odzso €85 . 1 ., | 2B OdZsE® O R . R. LiMlsts2 yde

[., "10z¢®20 M967.

.oz zlstse 1. ¢. [ Mdzetseo ' o &@PE)YJ &£d tc HaOJ Rz Mg ¢

" Oohddzsiistets § k) "te,0 YIS ) (O1) .

4.1 zmlstso 52 I [ Olsoa j j o s. 0. I Mdetso *
Wtstcdzd telz j d3r B e thhigdndsq iegntS : | Rw wi, 37009 9 7 .

THE STABILITY OF SHAFTS AND PIPES

Matveev ConstantinAlexandrovich, Doctor of Engineering Sciences, Full
Professor;Prilukov Denis Stanislavovich;, student
+Novosibirsk State Technical University, 630073, Russia, Novosibirsk, pr. Karl
Marx, 20.
Prilukov D.S.,e-mail nfs4041@yandex.ru
Address for correspondenderilukov Denis StanislavovichNovosibirsk State
Technical University, 630073, Russia, Novosibirsk, Karl Marx Prospect, 20,
phone(965) 82898-50

Abstract

In most of problems of stability loading this waythat is supposed set and
therefore the structure is prestressed. However, there are problems which are
characterized by the absence of an external load for the "perfect” state of the system.
This class includes, for example, the research problematdtisial instability ofw
shaft and pipeline, which rotate with angular speed, where a fluid of the set specific
density flows with a speed V.

Keywords: Statistic stability, shafts, pipelines, critical speed of rotation,
critical speed of flow.
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Abstract

One of the challenges in modern innovative mechanical engineering is to
obtain coatings which do not decrease fatigue resistance of materials. This paper
presents a comparative analysis of the deformation characteristtbe samples
coated with commercially pure aluminum obtained by plating and-aystdmic
spraying. It has been experimentally shown that dynamic cold spraying allows
creating a coating that does not decrease the fatigue resistance characteristics of the
material under symmetric periodic loading. Plating technology in its turn decreases
the above mentioned characteristics.

Keywords: periodic inelastic strain, fatigue resistance, platidgnamic cold

spraying
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ABOUT VIBRATIONS IN PLANE OF THE CURVED HOSES WITH
FLOWING LIQUID INSIDE

Kirilenkova Ekaterina Sergeevnatudent;Krasnorutskiy Dmitry Aleksandrovich

Novosibirsk State Technical University, 630073, Russ@dsibirsk, K. Marksa av.,
20, tel. (953) 88&%1-44
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20, tel. (913)7584-14

Abstract

In this paper we consider the problem of vibrations of a curved hose with a
inner liquid flow. Due to the liquid flow at curved part of hose the force of inertia is
appearing. This force is taken into account when drawing up the system of equations
describing large displacements of curved rod in its plane. The solution of the problem
of oscillations is represented in the exponential form. It leads to a system of linear
differential equations for the amplitudes with an unknown parameter (frequency of
vibrations). Unknown functions describe small displacements relative to the achieved
nonlinear deformed configuration. This problem is called a linear boundary
eigenvalue problem.

Keywords: Rod, hose, inner liquid flow, small vibrations
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Abstract

At this paper the method for computing tensile forces in flexible elements of
cargo lashing using the mathematical model of rope (homogeneous chain) is
presented. This model has analtiexpressions for the coordinate and internal
forces. A special way the system of nonlinear equations is obtained to determine the
new position and orientation of the cargo under external forces and forces from
flexible ropes. After numerical solving thgstem of nonlinear equations the stresses
in all ropes are calculated by analytical formulas.

Keywords: Cargo lashing, cargo securing, fixing, flexible elements, rope,
chain, strap, geometrically nonlinear problem, program for solving
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DEFINITION OF INDIVIDUAL ENDURANCE LIMITS BY
THERMOGRAPH METHOD

Kurilenko G.A, Mazko T.1
Kurilenko Georgiy Alekseevich doctor of technical Sciences, Professor of
Department strength of aircrafts,-enail: gkurilenko@mail.ry
Mazko Taras lgorevich, student mechanitechnological faculty, gr.MP301, e
mail: teormech@ngs.ru
"Novosibirsk state technical Univergit630073, Russia, Novosibirsk, 20 K. Marksa
st.

Abstract. The trained thermograph method prediction of individual endurance
limit is based on information received through the kinetics of passive thermal fields
forming on the surface of the testing det@yclic loading with increasing amplitude
of stresss, step by step applies to testing detail. Loading time of each step is

relatively small. After the beginning of loading the temperaiuoa the surface near
supposing domain of damimg is fixed in each step during the same period of time.
Then the increment of entropy, produced for one cycle of oscillation in the domain of
damage DsS™, calculated through the changifiglt turns out thatbs®™ - s, curves

has sharp bends near a certain threshold stress. It coincides with modern ideas of the
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genesis and accumulation process of the fatigue damaging, supposing that this
process has a great acceleration when stsgss in superior endance limit s .

That is why thiss, may be set tos.. The thermograph method increases the

accuracy and cuts down the time in comparison with traditional approaches.
Key words: temperature; entpy; step by step cyclic loadingndividual
endurance limit
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EXPERIMENTAL RESEARCH OF THE DYNAMIC PROPERTIES OF THE
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Strength tests carrying out are necessary for increase of aircraft reliability,
development andusgtification of recommendations about a service life in the
aeronautical equipment. For the purpose of fatigue tests carrying out special tests
stands are developed. Such stands include tens of hydraulic actuators exercising the
coordinated control of thenode of power loading for avionic structures. Need of
process acceleration of strength tests carrying out and increase reliability of estimates
for a service life of avionic structures lead to high requirements of the
iImplementation accuracy of constructipower loading cyclograms. The considered
task is connected with a problem of the development of hardware and software for
automation of strength tests carrying out process in the aeronautical equipment.
Creation of stand mathematical model that is adegteatests process is necessary
for a right choice of structure and parameters of a control algorithm of the stand that
finally allows to provide increase of implementation accuracy of power loading
cyclograms. In particular, in this work the problem atlpninary experimental
studies carrying out of dynamic properties of specially developed sthglenel
stand for strength tests is set and solved. The description of the electrohydraulic drive
stand is provided in work. The description of techniquestafds characteristics
experimental studies carrying out and the received test results is submitted. The
simplified mathematical model of the stand in the form of the integrator with
transport delay in a control path is considered. Estimates for paramdters o
mathematical model are received based on tests. Such parameters can be used furthe
for solution of a problem of controller design.

Keywords: aircraft design, strength testing, test stand, experimental results,
fatigue properties, control system, sedrive, mathematical model
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STRENGTH CALCULATIONS OF PERFORATED DISC WITH
COMBINED USE OF THE BOUNDARY ELEMENT METHOD AND NON
LOCAL FRACTURE CRITERIA

Legan Mikhail Antonovich *professor,D.Sc. (Engineering), Blinov Valeriy
AleksandrovicH, postgraudate student.
! Lavrentyev Institute of Hydrodynamics of the Siberian Branch of the Russian
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2 Novosibirsk state technical university, 630073, Russia, s.Novosibirsk,
pr.s. Marks,20.
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Abstract

Numerical algorithm for the strength of plane construction elements is
constructed using the gradient fractwrgerion and the boundary element method
(the fictitious stress method). Calculation results obtained using the criterion of
maximum stress, gradient fractrure criterion, integral fracture criterion by Neuber
Novozhilov are compared both among themseled with the experimental data.
Results of brittle fracture experiments on hard rubber disc with a hole are presented.
It is shown that values of limit loads provided by nonlocal criteria are closer to the
experimental values than given by local criterion

Keywords: brittle fracture,stress concentration, ndocal fracture criteria,
experimental data.
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OPTIMIZATION LOADING PARAMETERS IN CONCRETE ARCHES

Nemirovskii Yuri Vladimirovicl?, D.Sc. (Physics and Mathematigsiofessor,
e-mail: nemirov@itam.nsc.ru
Mokhovnev Dmitri Vladimirovich, Ph.D. (Physics and Mathematics), associate
professor, anail: mohovnov@yandex.ru
Stasyuk Natali®avlovna®, Graduate students;maail index632912@gmail.com

! Novosibirsk State Technical University, K.Marx av. 20, Novosibirsk, 630073,
Russia
?Institute of Theoretical and Applied Mechanics RAS (Sib. Dimtitutskaya st.,
4/1, Novosibirsk, 630090, Russia

Abstract. The semucircular concrete arch loaded with evenly distributed
vertical loading is considered. Ends of an arch are simply supported. By addition of
additional load to the ends of an arch ibféered to improve its strength properties:
to reduce the stretching strains due to which, as a rule, there is a destruction in
concrete and reinforced concrete designs. In paper physical nonlinearity of concrete
was considered: dependence between stagsk strain was approximated by a
polynom of the third degree. By results of research the assumption has been made
that the optimum additional loading providing the best indicators of durability don't
depend on the law of deformation of the matesad Moreover, it is identical to
symmetric sections.

Keywords: Concrete; reinforced concrete; arch; curvilinear cores; nonlinear
law of deformation; strengtlaurability.
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THE INFLUENCE OF THE NONLINEARITY OF ELASTIC COUPLING ON
VIBRATION ISOLATION PROPERTIES O F THE SYSTEM

Nyagulov Michael Romanovich, student;

Rykov Anatoly Arkadyevich, associate Professor
Novosibirsk state technical University, 630073,Russia
Novosibirsk, Karl Marx Avenue, 20 phone 3461777

Nyagulov M.R., Rykov A. A. email:teormech@ngs.ru

In this article we pose the problem of vibration protection of the tractor, which is
installed in the cockpit seat with elastic suspension. Chair weight 80 kg.The
kinematic effects on the object are considered. Dynamic suspension travel limited by
bump stopss set. The floor of the cab performs harmonic oscillations with a given
amplitude and frequency. To reduce the displacement of the object of protection
against vibration the elastic suspension take low frequency, with a resonant
frequency of 1.1 Hz. Conaping the obtained dynamic characteristics of linear and
nonlinear systems, we establish that the vibration isolation properties with nonlinear
force characteristic, must be significantly higher than that of the corresponding
system with a linear power ahacteristic.

Keywords: kinematic action; dynamic motion; resonance frequency; power
characteristics; protection.
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Abstract

The method and results of the indentation steel balls in sawipigass marks
M1 consider in this work. In addition, the method and results of experiments for
three and fourpoint bending glass beams with and without notches consider. As a
result of indentation of steel balls in glass samples crack formed larges thdn the
radius of the contact. This confirms the results obtained 8. Atgon. Flexural test
beams allowed us to determine the maximum tensile stress and the stress intensity
factor for the glass. This data will be used for comparative analysiodélmg of
contact fracture via nonlocal criteria of the limiting state.
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Abstract

The report analyses the main causes of frequency distortion harmonic and
random vibration when it is reproduced on the electrodynamiceshdkoffers new
ways of dealing with the distortion by introducing additional feedback bandstop filter
in the feedback loop of the shaker. The results of the experiments are given.

Keywords: Vibration testing; electralynamic shaker; frequency distanti
modes of vibration; suppression of spurious harmonics.
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Experimental determination of the shear modulus of sandwich panels with filler
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Abstract

This research is devoted to the experimental study of the shear modulus of the
elements of sandwich structures with light filler for static testing of specially
prepared samples at uniaxial tension. Specimens are sanuaviels with thin outer
layers madef aluminum and lightweight aggregate faadample design provides a
placeholder work in terms of pure shdawring the tests measured linear movements
which are translated into the angle in the angular stCarainthe acting on the
sample load is calculated the shear modulus of the filler.

Keywords: The thredayer construction, lightweight filler, plastic foam,
experimental study, tensile shear angle, shear stress, displacement, strain, sheatr
modulus.
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Abstract

In this article the torsion of the rods cut from transveisatropic plate with
the reduced resistance to creep deformation in a directidf’ab a plate normal is
considered. A complex assessment by a fieiegnent analysis and the approximate
calculations has shown the warping occur in a case when a rod is cut out from the
plate in a longitudinal direction. In this case, the torsion awglee is factor of 3
higher than the one in isotropic case. Analytical assessment andefemntent
analysis for the case when rods are cut out from a plate in normal direction has shown
the absence of warping. But the value of torsion angle in thisicdsean order of
magnitude more than isotropic one.

Keywords: Creep; rod torsion; transversabtropic material; warping.
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ASPECTS OF ACCOUNTING INITIAL CURVATIVE IN ELASTIC BENDING
TUBE VIBRATIONS CALC ULATION

Affiliati on
Redkin Alexandr Alexandrovich, graduate studesael: alexander9629@yandex.ru
Tula State University, 92 Lenin Street, Tula 300012, Russian Federation

Abstract

In this article we considered the problefmamerical solution of the equation
of transverse vibrations of tubes with initial curvature on elastic supports, in relation
to the systems for special purposes, such as a tank gun. We describe the components
of the equation and its calculation technigWée used the finite difference method in
the aggregate with implicit difference scheme, because it is stable in most cases. We
determined relations for the boundary conditions and conclusive system of equations
to calculate one of the numerical methodsay&sian elimination or Thomas
algorithm, for example). Through the instrumentality of barrel vibrations in the
process of firing, we can calculate initial perturbations of projectile that have a
significant influence on the technical dispersion of prdesti

Keywords: Equation of transverse vibrations; elastic supgmite difference
method.
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Considered the dynamics of the electrodynamics stand with one mechanical
and two electrical degrees of freedom.
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MODELING OF DYNAMIC BEHAVIOR OF HYBRID ORTHOGONAL
REINFORCED LAYER POLYGONAL PLATE WITH RIGID INSERT
UNDER EXPLOSIVE LOADS

Romanova Tatiana Pavlovn@h.D. (Physics and Mathematics), Senior Researcher
Khristianovich Institute of Theoretical and Applied Mechanics SB RAS, 630090, 4/1,
Institutskaia str., Novosibirsk, Russian Federation,
e-mail lab4nemir@gmail.com

Within the model of ideal rigigblastic material using structural model of reinforced
layer with onedimensional stress state in the figatgnamic bending is studied for
hybrid orthogonal,mosaicreinforcedlayered metatomposite simply supported or
clamped polygonal plates with rigid insert under the action of dynamic uniformly
distributed loads of explosive type. It was obtained thathan case of constant
parameters of the reinforcement in each layer, the material of the plate can be
considered as quamotropic, and scheme of deformation developed for
homogeneous plates can be used for calculation when change their values of limit
berding moments and surface density of plate material. Limit load and final
deflections of the reinforced plates are defined. Numerical examples are given for the
different structures of reinforcement. It is shown that, in the case of the same total
guantity of reinforcement, the distribution of reinforcement along the thickness
significantly affects the carrying capacity of the layered plates.

Keywords: rigid-plastic model; structural model; orthogonal reinforceméghrid
reinforcement polygonal plate; rigl insert; explosive load; limit load; final
deflection
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ANALYSIS OF WORK OF VO SERIES MINE AXIAL FANS IN
EMERGENCY MODE

Russky E.Yu., phD, senior researcher, geomining@mail.ru
Institute of mining SB RAS, Krasnyj prospect, 54, Novosibirsk, 630091, Russia

Abstract: in article parameters of emergency operation in mines, and their influence
on work of mine ventilatory installations with axial fans are considered, configuration
of a rotor of the axial fan is presented. For emergency operation frequency
characteristics of a air stream and the revolting impulses are provided in a mine
ventilating network. It is shown that indignations from sudden emissions,
indignations of pressuredm which influence the established values of tension in
transmission shaft of ventilatory installations, have the greatest influence on an
operating mode of fans knots. The mathematical model of fan rotation is also given
and dependences of corners of tumg are found in shaft from parameters of sudden
emissions. Tangent tension of transmission shatft is presented and the assessment of
resource of their work depending on intensity of sudden emissions is given.
Keywords: mine axial fan, emergency operatjosudden emissions, ventilating
network, transmission shaft, tension, work resource
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ABOUT CALCULATION OF DYNAM ICS OF SUSPENDED ROPE

Stepanchuk Marina S., Levin Vladimir E., D.Sc.
Novosibirsk State Technical University, 630073, Russia, Novosibirsk, av. Karl
Marx, 20
Stepanchuk M.Sm.stepanchuk92@mail.ru
Levin V.E.levin@craft.nstu.ru

Annotation

The aim of the dicle is to study the dynamic properties of the suspended rope.
The aqueous portion of the thread is seen as a special case of the rod and the static
problem is solved. Records the system of equilibrium equations for a given design, on
the basis of whichrecovering the thread configuration. Next, the thread is broken
into two sections with different masses. By setting the valfidsese masses, we get
a number of different configurations, depending on the defined values. The next step
to solve the prolem of the dynamics of such a system. By setting different vabues
mass and density at each site, we obtain the equilibrium system of equations, varying
depending on the area thfe hotel. The solution of this system find the RuKgkta
method. In onclusion, it refers to the algorithm for solving this problem and
necessary conditions for its implementation. The result of the work will be to find
their own forms of oscillations, as well as their respective natural frequencies.

Keywords:The flexible thread hanging design the rope configuration,
fluctuations in density, equilibrium equations, plots thread, the natural frequency.
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CONTROL METHOD OF INTERFACE LOADINGS IN VIBRATION
TESTING
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Abstract. In this article we discuss the problems arising at vibration tests of
spacecrafts and their equipment. It describes the traditional method of carrying out
vibration tests including both theoretical calculations and experimental part of a task
as well. We also offer the alternative method of carrying out experiment which
assumes to carry out tests of designs and subdesigns with control on force. Control on
force execises by reduction of entrance influence in places of fastening of the
spacecraft to the activator. We carry out this method by the hardwtveare
providing allowing to control entrance influence in real time. The control method of
the interface loadigs will allow to exclude the problem of retesting of the examinee
of the equipment arising when carrying out vibration tests because of distinctions of
real flight conditions and experimental installation. It will allow to reduce the number
of tests that vil lead to reduction of material inputs.

Keywords: Vibration tests, spacecraft, control on force, referring, interface
loadings, control on accelerations.
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NUMERICAL SOLUTION OF PROBLEM WITH THE DEFORMATION OF
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Abstract

The research studies problem of umbrella reflector antennacé sighicle
during the process of its deployment. The investigation deals with deformation
capability of taper surface into parabolic by the means of tension of the system of the
concentrated forces. The problem solves with the solid modeling of refleatitaen
in the software program Solid Works. Geometrical dimensions andface form of
studying construction comply with the standard constructions of the practical
antennas. In particular, the investigation carries out by the example of umbrella
refled or antennads construction. For sol vi
calculation of parameters of the stress condition. Program module uses the finite
elements method. There is solving for the case of orthotropic and isotropic materials.

Requireddisplacements in researched points completed. Finally, the
dependence of deflection of the set deformed surface on type and combination of
external load studied.

Key words: Spacecraft; umbrella reflector antenfiaite elements method;
deformation of rlective curtain; parabolic surface; erectable surface.
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GROUP ANALYSIS OF NONLINEAR EQUATIONS OF SHALLOW WATER
WITH A STRAIGHT BOTTOM
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Abstract. Oneparameter family of equations of edemensional model of
shalow water describes the propagation of surface waves above a straight bottom is
generated by the equations of afimensional model of shallow water with a
horizontal bottom. The parameter of the family is the slope of the bottom. By the set
of nondegeneate solutions the system of the equations ofadinensional model of
shallow water with a horizontal bottom becomes linear with the help of hodograph
transformation, which is convenient to choose in accordance with its symmetry
property. Group analysisf dhe systems in question is made. Infinite aggregate of
nondegenerate solutions of cd@nensional model of shallow water with a straight
bottom is obtained. All of the degenerate solutions of these equations are found.
Thus, the data base of exact s of the equations of oftBmensional model of
shallow water with a straight bottom is created. The solutions obtained in this paper
may be used in the study of tsunami waves and fluid distribution in channels.

Keywords: shallow water, group analysisnvariant solutions, partially
invariant solutions, nocdegenerate solutions, degenerate solutions.
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CALCULATION OF FLOW OVER SQUARE CYLINDER WITH FLAPS

Nikita S. Gavrilenko, Yuri A. Gosteev
Novosibirsk State Technical UnivesiR0 prosp. K. Marx, 20, Novosibirsk, 630092,
Russia; phong913)00548-19

Abstract

The study of aerodynamic characteristics of prismatic bodies ( cylinder) ,
equipped with flaps , important for bridges resonance problem solving. Square
cylinder is atypical crosssection of bridge span. Flaps are used as an aeroelastic
oscillations dumper.

ANSYS package was used to create a geometrical model cfiélyfinite-
element mesh and the subsequent calculation.

During calculation were recorded basic agramic characteristics:
coefficients of average ratior,(,c,,) and pulsation componentj(,c;,) of lift and

drag forces, Strouhal number (nondimensional frequency of vorticity)
Oscillatory amplitude is proportional tg,. When the velocity becomes higher

then critical velocity there is a danger of wind resonance. Critical velocity is
proportional to Strouhal number. According to this, installation of flapeeded to
decrease the magnitude af,, and Strouhal number as well as not to increase the

drag of a construction. With this object in mind are ranged the relative length of flaps
and installation angle of flaps.

Methodological stuigs have shown the sensitivity to aerodynamic
characteristics, density and calculation mesh topology, the value of integration step
an the time. Minimally requirement parameters of mesh and numerical algorithm
were selected

In a series of numerical experents we found that the installation of "optimal
" form shields and location can reduce the pulsation component of the lift 7 ... 8 times
, While reducing drag by 25 ... 30 % . To achieve a significant reduction of Strouhal
number using this flaps havaléal.

Keywords: Numerical methods, flow over cylinder, aerodynamic
characteristics of prismatic bodies, wind resonance of bridge span.
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