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R/\osCldfdg gdonefr o ANa ebqAdgoFaqNds Yd\d /8,0 e d!
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Il rROs [l rRY[HSIf{Bf 32/ (11 J8UR
LASERTECHNOLOGIESAPPLICATIONIN THE AEROSPACE INDUSTRY
13 dter G €lsdz mdd
RAzNIs fOP Isf dztso j H j dzedW dd3. ¢. ¢. | &ZOC S datc O 9 15 ¢

Abstract. In this paper presented fiveay laser systems for exact materials cutting and burrs
removal. There also represented equipment for alumina fibers production with laser heating. It
has been demonstrated thising of fiber lasers increases the performances ofstieet cutting

as compared with gas | a®er s.n Sd mpnteitree ) f ictaenr
composite materials with unique properties.

] ZzOMmilsswh jj ot d3w o' fEMC OJ Ismw hdtes¢ Ow G
sBtstclzH ts9 Odzed W H dzw tcOL d3 tc dats 2 sBtcOBBISC HJlsOd
] OL j tedzr 2 Isj ndzsdzse d yd M& d?2 Csd3f dzj €M Hdzw tcOL (
ftesMistcOdzMmlise j dzdets 2  Ciaq digyj docidr € O a3 s d W] s dzdz” = BO

Jvs8D), cOLtcOBSISOdZ 9 [¢6J 1 ROU. 1 0deBsdz M dj 1
(tcOo jtemr, HOOBH QLA Is A5 0 09) 5 s to(H i =ERLISHEZ O, ¢
800). [OCMd®BOdz dz" | MECstetsMmisd /fdefvddsts(dfdtsiz @ Has 68 H f g
V-100), (s BEBLCHd@ROIMH Oz dz@ | MEBesMisd ke dztse
CeBtcHd dZOISOAP ), susdBfdzj i BMdOh j dz o tsdzts C tsdzdz” o3
ftesdL o sHMlso- O zsffle ¢c R YdesMis! o s icB fs B dzozd i
By ils dMisd (so0ls! MW Hdv &OL jtedgs?2 t6jLSd HJISC
Qo dOSsMmMdsd yj MS 2 ftetsd3’ h dzj dzdzts s d dL f tsdzd a3 t
(kzeodzj f &zZOMIsd S O, GcOdtsf zOMIsd¢ O) , O O duL
sdogzseo r 7 Mf zOeatsa) COC HdzwW BBtejLSd 5 odgjh daj o5
tslse jtofmisd 2 [ OCid BOdz' dzOW Istsdzh d 2O ©BA®B @3z, © @i d
Stec Odes f &ZB@MIslHfik O L OB OtcdIsdz” § t6OL B ter Sl dzj MO 8
[ dzv tej L OdzdWw d3j ~m Odzed yd MSd IstelzH dzts thlig s, Geedis " 9 O J
Al U] cuedf dSueé odzj Hitcj dz Ekdzdo j temOdz: dg 2 tctsB tsils d
sBtcOBBISE d, dL ctslstso dzj dzdzr 2 2O ftojHtedP&GdJ, d
ftesdzr h dzj dedets e ts Is | mBdEHABBe § Uhe sd (B dadssOdz! dzr | d fify
ZzOL jtedes?2 tejL G Joddjdwjds" » o ftesdLoeosHumlseaj d
gL dzEzyd dzdv otdsl sdisSd® 0 &OL jtc® O msdzq BtOL Yyt
LOGBtsaCd dL Y Ottsftesyds nl] TS i d6iE J iz o' B d 5O dat
lv20 d CoipistsR§ts@dzthlsOdzd 12m1819u. [BteOBtSICL
tcjLO Mlstckzd ddzj clsdzsets cOL O Otec tsdzO. R~ SH dats
MesmMisswdzd® §sMisOeCd, Istsdzh d 20 dzd Mls@ tstlls d 0O AL i t
tejLCd ftocjHMisOodzjdzr o IsOBdzdyd .
[OkjtedOdz]| 61708 1718 520 12m18)
v sdzh d dzO, 0,8 3,0 0,8 3,0 1,2 2,0 1,8
4 CstetsMmis! | 50 7,0 50 7,0 30 25 20

tOBtsydy dtsfOlkStd OodOydbddzsets HoOoJEOIlsjdzv A
slso jIsMmiso gzilzdg] dgls Oz € s dzmistezC yd d, lted dLGetslstse dzj
slsdzdo ¢ dzstf Olsts$ deg) disloOHR| df! fdis - dzdjBefVds igg® 1) | jisdig@s Off
sBdzs?2, C(tlter 2 dzg sBratsHd®BS EZHOddI! . 1wilsd ¢ttt
HsotsHSd CjtcOgdrip MCddjr Ididsdi'teC s tsBtcOB OIS 9 OjIs Mls
BjMCBdzsOCIsdz 2 Cdzlstecsdz? G jtsd3jlstedd d tOL 3] tetso
COyYyi mMso© d dzOH jy detsMmisd A dZOYHO] BBF = tOBBYdA dzf
o jdzlsddzr d2 = HoeadcObjdzjR, d yod¥ htss st s detsld s .asg = O dz
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HsBdIs! MW btydsiisd L dydsddtetses Odedw: 1 &S B te
50 &3/ Mj . [ OLjtds 2 MbsOdesS MdzONh jdz Mo toj d3j dz
150 I, d dLdjdVvjdzds?2 Wteddts?2 of ntsHdese s d d3tf z dz

] Rf{ 0zp1{ 6tOLtOBSISOdz d dJLGetlssoadzjdz s§ ' Isdz 2
or tOh do Odzdv BsdesCted MlsOdzdzd ydi MSdr odsStsd (f s

ZzOL jtodese s dzOctej o O fdlsOlsj dzv d 9 Odzldimtasdd'n Wiz vfjv
Mo ts2Mmise d o tsdzdats tdpdsedts H{wWsh]j 2 tdhypffdsifipisBdgizs © " d tets € ts
ftcdetsteso. 1 Oftcddsite, OS] otsdztsC dzO dBsckls Br Is
HOlydStse © GeBtstckzHtse Odad d, ftsHO Jtoy J dedzsdz o' s

StcOHdydBdedzr | Mj demMisteds | o sz WaO? dig B deCipldsds O dzd

dmMfsdz LsoOdzr o COyjmbsej fHtososHddSse HAW fJt]
Cted Mis Odzdzd Y ABQs) oasjdfip'CdiB fsdzj L dets o L Iss2 5B dzOM
YdLrdud mMSdr MmMet2Mmlse. [MtsBj dedzls® Yl flzdetc | s Bls z s s d
fteOCIsdud MEd dzj tcOMmMlseatsted d3ts o o tSHJ , My smtse dzts
HJOf OLBdZO 300é€4000 dzO0Odetsdlzj stese d dd3jdIs o' MEsC
oBLHj2Mse W 3. RLE)JfI]ISdZ.@ EmMlsOdzse ¢ O H dzw or to
tls! dgHotH MC 53 L dz jtemdlisd sy . { d&z0 9 Cdzs YyoOils

GJdzgj tedtctso Odzdzts G 5 dzOLJtGdzlsGIS dzkz 4 O, gqa&zi s hjcets
tOMmyftejHjdzded™ ddelsy dzmdodesmisd dL dzzyjddy (6 €t

Cdzr yjor &3 ftetsWddzj ds tcOMmY € jssjsdzjdedd vj todiaizld j difipdue dibtst
CdeydSj bojtoHtsets fdkOsh jets Ol tod OdzO, f tsdzlz y
100 SO fBHOjIsMY o {Istls tOMY{ zOo dzj dzdz’ 2 1 dls O
SBGEHO LOBKOCO MsjuHddzdilsmw M QYT dzZOp dzfz deddzdz® |
tcOMmMf zOo © IsOC, Yylsts wOmyf dzOo dzj dzdz" 2 @ BOIsjted Odz ¢
oz C dzO. 1l twsdLotHmMlsats CtodMmlsOdzdzd yj MSdr o dzs$
otsLHEAR] fHtod tBr ydesdz OlsIsMW j tedesdz HOo dzj dgdend [ 1,
otsdzsC sdz o cOL tcOBSIsOdzdes s dz2Od3d tsBBtckzHBSo Odzd d
Ckekdgdets? CORBjtey © MtejH] ddgjtelsdesets G OL O, G |
0800 BECB, O fodkkzyoOjdsj MOfWdLsetj o tsdtst dzts
l sdzsC dzO ftedd3j dgv s Isqw 3 8 d d & dzdztse dzdg @) ffids §) B dzts
BfsLdydidzdzr = (otsdzsCddMmisr 7)) ®BOISjtedOdzses Y 6]
deso dztsdz Htsdzy dzO ff jtoj teOMf toj Hj dzw Is ! zOf tew 3 j dzd
LIstsdiz ftetsydesils! d dBsHEzdz E2ftckzdsdisds b&kdss s
sydesfmls: d dBSHLEW® Eftckzetsmisd HBOIstedy" . rj mis¢
Of tew y J ded W , osLddCOshd) o CtdikftsLrdydd §tod dz
Nd MisCsMmis! o dzOftcOo dzj dedd BtedJ dzlsOydd o tsdzts€ sdz.

Hisk = ftsLotdzdls o 2Isd dz@sj &Odzd Y Jj MECHE | b sR s ¢ &
BOjtedOdzse. ltojHjdz ftesydshmisd otdsitsd s¢MdHO
1600% . 1 tdd3jdzjdedj StBftsLdydsdzdz n @ d&Oljted Odztso

MCoOykd jd&zdyd ddjy oBsh dsmisd HodcecOlsjdzj?2, {dzjtcils
d3j dz' M jdedd BOMMr GO ddz d ftedBstetse.
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TECHNOLOGICAL MECHANICS OF COMPOSITE

v ddzj 2iGbsdzf ol
R dzfls dleflz IsfsSodf o s 5 B 1C v j to dzs ¢ 6 deth)§ & OEESds 2

Abstract. The technological mechanics of metahtrix composite materials for high
temperature application is developed for composite structure optimization.

1 Otetsy H j dad j dz0 Iz y dztsgjtsm dztz@tf dodpg jip QW d3d = Odzd €
slsdshMdshmy £ d@8uBdkz HHFEEOEsESCHO oL dds ZzO § st
MstczClskzte SR tSLdlsde = BOLjtcdOdss d StdmistelzS y
cOL tcOBtSIsOdzdzr = d §sHAzjyOhdr ©OLtOBBISE | . ] dzC
MydlsOls: tOLodo O h ddmw tcOL HejzEy JdgiHAOEdE] Clsfj dBQ. W ts

] HisC dzOH j CtcOlS s tsBMEYHOB IsMw dzj SsIstster §
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crntolzf S8 TodsjddsQdialrE€ SH | dzO Isj mn dzsdztse d ¢ f sdzlzyJ ded
L dzj a3 delstseo S tsdelstelzC yd 2.
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I #rRuev[ [ Oodm o [odculRrRsJI
NONLINEAR VIBRATIONAEFFECTS IN PENDULUM SYSTEMS
1.C. 1O0OstCez , fool.
RdzMisdlsizls &3Oh ddetso jHjdedw dd3. ¢. ¢. 1 dzOEts

Abstract. The report examines some of the nonlinear dynamic effects that occur in mechanical
systems with attached pendulumsbalanced rotors. Tranalysis of these systems is connected
with the study of dynamic stability of the new equilibrium positions under vibration, dynamic
stability of vertical position of flexible rods and filaments subjected to gravity.

{ O EOicdo O sMw  dzj Cslsste’ j daj dzddzj 2dzr j o ¢
oL dzfSOs s o BjRO0ddujimMSdn Mmdmisj GOR, MsHjy O
dzj B OkOdzMdiese Odede j toslster . [ dv MmMdMmlsjd, Cist
mojo&r, ftde jH uasy wgddzdeif MS sdzj B @dzd 2 tMizh j flse d
Hy 2Mmilse v o dzj N daif (@)  dfttodfdakly @ dzdats ¢
BOWIsded C 2 nip ( BPHMET 2 BOWIsded & dzO
Mujls Hj2Msoadw odjhdzgjcts fjtedtt
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i ' % mey +dy + cy =

= P(wt) + my r(@sing + ¢p?cosp)m,, (@ sin a + @? cos a);
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Y& G H g Jm da) Ay - BB ] dals” ddzj bydd d
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BIOMECHANICAL PRINCIPLES FOR DESIGN
OF RELIABILITY AND SURVIVABILITY COMPOSITE STRUCTURES

1
R

01 ) sdzd dzmlsdz f 5§ OO sy Ols b Bisdz ] J .z OB O didddg
Rdzflsdlskls BON ddzso jHjdedY d& ¢. ¢. s dzOC sd

Abstract. Unidirectional fibrous composites, like the straight grained wood have the best
longitudinal elastiestrengthpr oper t i es, but the problems of
solved effectively using "metal” approaches only and the joining zones usually reduce the composite
advantages to zero.

Experiences of Nature (for example, the structure of wood aroundtiaskiow the ways of
rational design of quasinidirectional composites elements and zones of their joining excepting the
"effects of cut fibers". For illustration we will show three solved problems being connected with:

1. fiber disorientation for shap@dmposite elements,

2. fibers trajectories around the hole (knot model),

3. growth of branch and fibranch to tree t

[ Hdzs 2O tcOo dzj dzdzr | o tsdzts € dad M ldzic jdztp Gtfs dB@idtsls df Isof ) ( th)ds gz
ZOd dzz yh d d&3d ff tots H 4 dztsdz’dalsd s e fytso Oz, dets ff tetsB dzj
ddzd dL d3j dzgj dedw Wtsteds™ M yuddedw daj dBseclkzls Br s+
stcOHdydtsdzgdeg" = ¢ B IsOdz&zdyi MSdre fssHatHBE, d ddJd
dzj s ofnj ftejddiskzh jMmise O { tsdzd d3j teldde ¢ te SiHEaBY 51 qi3lg teg .

CosdemlstczS ydw Hjtej 8 O, MtczC Iskzte O ffHste el jOpd da' O 5 ¢
MeLHOdY ttOydtsdzOdz! dzf » Wisteds HjlsOdzj?2 dL Co0OLd
Ctod f dzj ded W, dm¢ dz¢ yos hdj BlstedyOlsjdz’ dg j ¢t WWJ¢
ddzoz¥ MlstcOyd?2 fHtedeajHjder twjhjdzdw Istejnm L OHOUY:
1. t ©OLttedjdsoydd otdsCtd o fttskhddadtess Od
2. s IscOj CIssted¥rn ¢tBlsj COddve tslso jtemisdw ot
3. s tesmisjy ojlk¢d HjtjoO d B MsjHddsj dedd o j

t i Mmstc® dL BdiH tsdzf Jjs © f ts dzdzts EHso dzj so stew j
stcj Btso Odzd W 3, dMmdzd o dzgj? tjOdzdLtso Odz0 fSHdetsdzOf
otz dzO twWOMY sdzOG O sMw 9 H t5dz dzd dzgd 2 dzOdBtSdz "
toj MmMster foLotsdwjls MddLdEfhsgd (H =z dE Lzt ey ,
FHtsodzj seatstcdls! EfmMdzsedt foMmistsWdzmlso O ff dzsh OHd f &
BJL fjtojtejL Odzdzg’ » otdzsCtsdz, vyl yjdy o 0ydes H

t dfl BwtsW d dzd te ts 0 OtdzdPiM ts t8 @ dz$ O
Rdzlsj toj dz" 2 { tsazd@] lis@ly , j mMdzd MtcOo dzd o Ols a3
ftiow Bsketsd dts?2 BOdsS ftod GSHdsote) &) dedetsds o § 5
ftosydesmisd: dzt BOWY Qo degsf tesydzOWY BOZEO o Istcd 60
Vydls eodzdwdedv ©OLBStedj dzlsOydd ¢ tetsoz My &zx pls fiprO
Eftej Hdzj ded ¥ BsHEZdY Ekfwkesmisd s SOyHSERE Mj
ejhjddjd LOHOU] & ftescdej BOLSd M §jtej d3j dade’ o
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[ v OdzOdzdL O dgj Mkh j2 MmMismsedshisd Jhmfsd Lz
ftesydetsmisd HdzvW otsdzsC sdzd d dajfH diAs ¢ Gedie Qldzdjy ™ 1 digjGa GHjJ I0EC
cOMMdsj ddy, foLotdvshdj kyjfmls! Mo dkj Misdasj o dzc

[ iHBd Ctdzj ydz' = 1 dzj dgpjOdgdfteee) Hig jd2j jdzd Q@ LABDH Q'S
Slso jtefisdw fm tedeOshdddifd @ . o tdzffdedp@dfds Qg 5 dzts ¥
otsdkzsCtsdz sHsd IstcOjChtsted? cEdzOodz » twOMswedo O f
Mots2flse o cdtsotsdge BSHjd degsds BOIjtedOdzj. 1 ¢
BsHj dzdtetso Ols!  dzj bsd ¢t Motsd kftkzed,] fjdstefglsse C
[ Odzjj kZHOdtsh! MOosdefls! detsots) twWOMYtej Hj dzj dzd §
IS Odz dats?2 Htesydesfls: 8, CtlststeOw SOCY | d3j dgv j Isfw

] COoyjfnsej Stdljtedw t©OLW©EN jddY &O §jts:
HisMisdy j dzdd ©OMIsW e dfev@d" dedsts deizOfaetydptg Wssdz dn f te
cOMiswy jdzdj. & tetshistsd dsCOd dscéts BI j Bdscts
B H &z dz! Ptk tshlodsL gOMsddUsd IsdzOf oW 3 j dedw. 15 d
iflsjMmlse jdzdats, t©OMIjls g teshstsd? sbisjBizs?2 | O dzts
or widadIls! : HOjI fjttjOmMftejHjdjddj otdsttsd
M sMsBdatsMis: d $OCBo0O Ctsdzd yj Mise j dedzOW tsyj dz€ © ¢

0o dzj dzd J ZOf oW )y j dzed?2 o Hsdz! osdzsCsdz M d-
Sflsd BOd dats Edzsy j dedes®)ls Mlsigl § is ¢f tzj dzd %o sfigdzd 3 O Is fyw
5 tOL C0O¢ 9 GHoEESHAES? OddL st dzts totf dz@ i g c
By dzts MSLHOL! §wOCldyuimMSd cteOo desf tesydesj & Mts,
9 ts dzts € 5 dz.

tdfyf @dzdd dzOdBtsdz’ hdrn G dkzOodz' » dOftewy jded2, Mo
otsdzsSC tsdz BECtsdzs Mk y< O

1 OHOYO 8 ttsmisy ( wdfis.od) HYfjticj EQdzse d ¢ tcOo dzts ff

fsHs2d ¢ ftsBdzj 3d MSLHOdWYW C(ts@RfsLdlsd = Mist

t OLcOBSISO®RO ftoSctOBBO HAzv dsH ] zdtetseo Odzdw ff tetsy

tc

Ctes? oBL By &zt

] HJ diefdsd  osHf dets[SiiOdez! dg'dz)’ ISt
@OdBtsd " j2 §Esydshlsd

J
&4 1 ddzj ded ™ .

[dMléd@Jmﬁ cortcOh doOdzdwé oIS d dtL

[ dlsj tcOlkztcO

1. 1 sdzd dzts o .1 ., v Oz 1. 6. stedlsjted(d f tots
CsiBf sL dIstse, sfdmr o O h dj dzj S tslstster j 1 €My
WwWJClsr/ /1 tetsBdzy d3F¥ BOh dqdesfistets dzd w-11f). Qo Ists dBZOIsd L (
2. Il sdzddzse ¢. 1., uvObkm: 1.¢. [flddBOd dsj {tf
Emdzse dw d3 CtcOQo detsff esydzsmisde/ / stolzH T Il mMjtetsmmd 21
ftcd G dzOH dzs? 3j ~ OdgdpTej , 1ZBG06, Istsdz 3,

10



JYtrrerfJruRre 1¢1turr11iHvR R [ [ Al SU]
Clrfrruvfl sfrevtuvsdArR 1¢ [uwrJl( [RLTR
toemfrrr1RrRCc frrrv Csel(trRI[1VUO] ?1 3

R

¢HYIIH.31R r¢11 3R
STRUCTURAL ELEMENTSTRESSTRAIN STATE AND IMPERFECTION

DETERMINATIONBY MEANS OF MINIMIZATION OF THE DIVERGENCE
BETWEEN EXPERIMENTAL ANDALCULATIONDATA
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Abstract. Method for determining of strestrain state parameters and defectiveness proposed
which is based on estimation of compliance between the data sets obtained experimentally and
the results of numerical calculations of the boundary problems in formulafiavhich all
distinctive features of area geometry, character of the loads being considered and deformation
characteristics of materials are taken into account.
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GTE COMPONENTS LOAGARRYING CAPACITEVALUATION
UNDER CYCLIC LOADING
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Abstract. Load-carrying capacity improvement on the basis of mathematical simulation of
cyclic loading and low cycle fatigue lifetime estimation is actualhfigh-stressed structures,
gasturbine engines etc which operate under cyclic loading. On the basis of models of cyclic
elastoplastic deformation behavior of structural material and low cycle fatigue lifetime
estimation a mathematical simulation FEM systemload-carrying capacity evaluation of
structure under cyclic loading is developed. Examples of solution of test problems and real
structures are given. Thejpowngoodagreement
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THE ANALYSIS OF EFRIIENCY OF ENGINEERIN SOLUTIONS WHICH
PROVI DE S A FRREASEFFHOMBNPRODUCED PASSENGERARS
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Abstract. The met hod of analysis of engineering s
homeproduced passenger cars is developed. The method is based on comparative analysis of
results of mathematical modeling of behavior of the rolling stick with passemgemergency
situations. Availability of different engine
is considered.
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THE ANALYSIS OF CRITERIAF SAFETY OF THE PESON AT SHOCK
DYNAMIC INFLUENCE
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Abstract. In work some criteria of an estimation of damages of the persioa passenger and
feature ottheir application are considered. The criteria of damages applied abroad and in Russia
are considered. Numerical experiments in a program complex "Universal mechanism" are made.
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NOVEL TECHNOLOGY FIRE FIGHTING
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Abstract. Abnormally hot weather of 2010 summer caused sgde emergency fire hazard in
Russian Federation (30 regions and 600 districts of the country). Due to the scale of disaster, the
emergency services involved in fire fighting could not take the situatider control for a long

time.

The paper presents a unique technique (and a device to realize it) for fire fighting, based on the
suppression of fire of any intensity with a help of constaagnetic field. Application of new
technology will allow rapidreliable and effective way of firextinguishing without any flame
extinguishing substances (water, sand, powder, carbon dioxide, etc.). Also, the proposed method
creates an "electrical protection” to prevent the ignition of important objects (civil ditaryni
buildings, etc.).

For experimental studies the laboratory electroflame facility was developed and tested.
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NUMERICAL MODELING FOR TELECOMMUNICATION MAST SCENARIOS

DESTRUCTION

S. AL k22 deduiQWdzi to
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Abstract. On the example of telecommunications masts of the method of analysis of
deformation of theébearing structure of the regpe is considered at destruction of its separate
structural elements and researches of scenarios of its consecutive destruction.
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DEFINITION OF MECHANICAL STRESS IN PIPE STEELS WITH DIFFERENT
VALUES OWN ACOUSTIC ANISOTROPY
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Abstract. The experimental results showed that realization of aceos@hanical tests of
samples cut along the pipe axis (the directi
stresses in the pipe steels with an intrinsic acoustic anisotropy &sd #06. For steel with

value of natural acoustic anisotropy more than 3% it is necessary to test the samples cut along
and across the specified direction. The refined algorithms that take into account the difference
between the values of acoustilasticcoefficients for the stresses acting along and across the
direction of rolling of pipe steel should be used for calculating, by the results of precise
ultrasonic measurements, stresses in the pipes which are made from highly anisotropic steels.
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Abstract. During design of transport package there are conditions imposing restrictions
on structural solidity of parts exist. Determination of ultimate strength is performed during the
loading of transport package by inertial loadings that provide overload rarige from 100g to
2400g. The ultimate load for the indicated package is a level equal to 1900g.
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Abstract. In this paper authors calculate the load on each jack intended for the correction of the
axis of the monument weighing five thousand tonnes.
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THE ANALYSIS OF THE CONCENTRATION OF POLLUTIONS EMITTED BY

MOTOR VEHICLES INTO THE AIR OF VOLGOGRAD WITH THE CREATION
DISPERTION MAPS
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Abstract. In this paper author estimated vehicle pollution in some areas of the road network of
Volgograd. Also, according to experimental data the diffusion map of matter, exceeded
maximum allowable concentration was created.
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Abstract. The analysis of damaging of constructional elements of hanm#uced passenger
carod6s body during emergency collusions is d
use of antirecovery steh is offered.
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