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CONTROL OF THE ELECTRIC DRIVE FROM THE LOKOMOTIVE
VITH USE OF NEW TYPE REAL CIRCUITS
Nino Kvachadze, Tengiz Dolidze
Abstract
The artikle considers the transfer of the electric drive from the lokomotive
according to the route. Relay track circuits were replaced with new type treck circuits
using optical cable. The control of the device is maintained in the presence on both
sides and the length of the rail line must be greater then the maximum length of the

rolling stock involved in the maneuvers.

YIHHPABJIEHUE JIEKTPOIIPUBOJIA U3 TIOKOMOTHUBA C
NCITIOJIB3OBAHUEM PEJIbBCOBBIX IIEHEFI HOBOI'O THUITA
Huno KBauan3e, Tenrus /loiuaze
Pe3rome

B cratbe paccMOTpeH mepeBOJ CTPENIKHM M3 JIOKOMOTHBA COOTBETCTBEHHO
MapupyTy. PesneiiHbie peabCcoBbI€ LENH 3aMEHIIIN PETBCOBBIMM LIETISIMH HOBOTO THIIA,
IJIe MCIOJIb30BAIM ONTHYECKUI KaOesb. YTpaBJieHHE YCTPOWCTBA COXPAHSETCS MPH
HaJUYUU BaroHOB C JIBYX CTOPOH M JJIMHA PEIbCOMPOBOJHON JUHUU JOJKHA OBITH

00JIbIlIe MAKCUMAJIBHOM JUTMHBI MOJABUKHOTO COCTaBa yYaCTBYIOIIETO B MaHEBpaXx.
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Ecological problems of road traffic

and the main directions for their solution

Konstantine Mchedlishvili, Tsotne Gorozia
Abstract

The article discusses the causes of environmental problems of road traffic: toxic gases
emitted by thermal engines, wear products of tires and roadway surfaces; vibrations; noise;
damage caused to the environment during the construction of roads, as well as with the wrong
selection of methods and means of organizing traffic. Measures to improve the design of cars,
ways to improve the road infrastructure and traffic organization are presented. Measures to
reduce noise from the road factor are considered. Road surfaces are classified according to the
degree of noise produced during movement.

JKO0JIOrHYeCKHe leOﬁ.]IeMbI JAOPOKHOTIO0 IBUKCHHUS U

OCHOBHbIC HAIIPABJICHUA UX PCIHICHUSA

Kouncrantune MuemumBuin, llorae I'opo3ua

Pesrome

B cTaTtbe paccMOTpeHbI TPUUKHBIBBI3BIBAIOIINE SKOJIOTHYECKHE TPOOIEMBI JOPOKHOTO
JIBJKCHHS: TOKCHUYHBIC Ta3bl BBIICIEHHBIE TEIUIOBBIMU JBHUTaTEIsIMH, IPOIYKTHl HM3HOCA
HOKPBILIEK U MOKPBITHM MPOe3KeHuacT; BUOpaIMif; IIyM; Bpea HAaHECEHHBIN OKpysKarolien
CpeeBO BpeMsi CTPOUTENILCTBA IOPOT a TaKXKe NP HETPaBUIILHOM 110100pe METO/10B U CPE/ICTB
opraHu3anuu ABrKeHus. [IpencraBieHbl MEpONpHUATHS O YIYYIIEHHUIO KOHCTPYKTUBHUU
aBTOMOOWJIEH, HaINpaBJiCHUs YIy4YlIEHHUs JOPOKHOM HWHQPACTPYKTYphl M OpraHU3aluu
JIBWKEHHs.  PacCMOTpPEHBIMEPONPUATHSA 1O  CHHXKEHUIO  IIyMa  OT  JOPOKHOIO
daxTopa.KnaccuduumpoBansl JOPOKHBIE MOKPHITUS 1O CTETEHU MPOU3BOJUMOTO BO BpeMs

JABVKCHUS LIyMaro.

18



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

bo®o 5959900l 2505l050egdgwo dgdsbobagdols
06500360 330935
30030 X585M0dY", 5rglsbomy 39BHHI3gwo™,
350009 39Mmsd0d30¢0™
BG0GbG, bsgsGoggerals 396037960 56039Gb0BIB0;

O 2G5690, bogso39¢nmb (597603290 2960396b0oBIGH0
(Lagdom3zgeml G9dbo3m®o Mboggmliodgdo, 8. 3Bzl J. Ne71, 0175,

00000, bogdoMmnggerem)

69Bomdg:  Jdo98sicros bormo sOpolb bssbgsmoder Log@pomo  bgglds, Gmgm@g
J535¢0dsbosbo  o@g3500 bobhgdobs, beagrer  Jo@gdricmo  bssbgs®moder  Lglgdol
bsg1d39¢n by 899060¢005 8503905903900 daggaro. Bogdeicmo Uidgdobs s dm@gemol
35099698000 B3¢hstrs boornto sdpol 3s563550898980 o dgdorbz930bs00300: )
QO350 35300(980L 35:90035¢70bH0b69Be s, (9306000l ©3300980b bobolihobs s
bsgoero  o3emol Jodol  Ggerborsb  bsbeybols  gsozserolbfobyboo; 8) Mg35000
33300998000 930000l ©3300900L bobolihols s bsgsero m3z3¢mol Jodols &9erborsb
bobebolb  gsozserolbfobgdoom.  dogss  dogomgod bowrmo  sdpob
3335380098900 d9fs60bddo dodoobsty obsdozto 36Gpgbgdol 33¢7930b
30b3639¢70 3659%303980.

153396dm Llo@ygzgdo: boMo 5979, goolvsA0gdgero d94sboBdgdo, obsdozmmo

36m39L900, 33930.

dgbsgsemo
Logodmggermdo  dmddggdl  39bmbo  MLsgdmbmgdols ©s  megolwgswo
909mg;3930L dqlobgd. 3m@gdlol Jobsbos ImIgEgdmEo MLsgmmMbmgdol 99d339w0
009943900L 9gL3EMsES300L Hggdmsb Jglsdsdolmdols s sdom Fsmo MLsgOMbmE
94b32)5Gd300L YBONBIgLYMBo.
50 3956mbol dglodsdolo 8mdgBHgdeo LogMmbol 899339¢0 Md0gdEgdoL
Gob3l  8093mm36905  boMo  98(gg00, GMmIwgdog  HoMmBmoygbl  gMHm0sb

19



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

065303196 LolEgdal, Dmyos ©0bsdozMMmo  3MMEgLgdol  SBsoBobsmM3z0l
LsFoMOMs  EOBFOIMMO  LosbgoModm  1dqgdgdol dgaqbs, M w@MMLsg  LsFoMms
3930335 oLHobmm s3dmyMmowo (olgMgdEmero) dolgdol MomEgbmds: dsgrmgsbo
90999630l Loa®dgbg  AsLol  gobofioergdol  396mbo:  doermgzsbo  gegdgbEgdol
3YMMds @O FomM0 (3300000930l Tgbodegdmds 3mbE3M9gEH W LodweE0sdo;
3905353500 99dBHOMTogbod Mo 3OMmEglgdo  93dM03 9GO MIM5390d0:
LMY I LobiEgdgdols Boge LsdMbOHYFg ImIGbEOL 33E0gds GMOL dobggzom.

69500 LobEgdol BosbyoModm obsdozmMmo Ldqgds 969 dmgwo mbs
53059530939l M 305356 dPbM3bIL:

1) 030 Mbs 0gmb GgoeMo LobEgdol 43390 A5BLIBWIOHIO mbom
593390 5 04ml godmbozzwgzo LolEGgdol BoHo3MOO M30L9d9d0L
5bs693emo.

2) 0o 56O Nbs 0g4mb MMM, Gsms dolo s8mblbs 9O Mbs o0ymb
6053H93500.

doMOMIEO 33¢935

bo©0o 53(9900L gosLvsER0Wwgdgwo 39ds60Bdgdol obsdozmemo 33eg30L
d0Bb0m 89350030693 BosbsM0dM 1id9a900, HMIgeroi Imyzsbowos bab. 1-by.

Bob. 1 5-Bg m399990s boGo s3fjol Bgwobgo, bob. 1 3-Bg fobbgwo,
Bob.1g-Bg 5ol Logosgro  Mgebobs s Bs35e0 M3l MOmMOgHNJI)EId0L
L5BYIMOTM 1sg9Ts.

50600836930 bsbsbgdbBy:

miy, M. . .Mh —  99dGOHMIO53900L, M9gOJG™MMId0L, dvds m3egdols
0593560¢00 dslgd0s;

Mm13, Mm24 - 58Hol 239600 3MFJOob gobsfowgdmeo doligdos;

Mn - 560L 53Gob boob 3s6sHowgdeo dsbs; Mm- 5GOL 1YOOZOL Aobss;

mz - sb5H9g30 B30MMOL Aobs;

Jm13, IJm24, In - 530l 256030 3mFJdob s bool 0bgMEool Imdgb@Egdos;

20



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

£ Lm , \.
Wx3 Wx 4
Cx3 | Cx4
4 4
% Cz13 Mm Cz2o4
MM | Lk ] Mm24 %

ﬂ \i sz4%

OTO /[
/
4
y Cyi3 % y24
Cx1 T~ ~1 Cx2
45 L [ms 4,5
Wi Cy1 Cyz W2
6 6
o.
X1
\\1_
Fz CZ Fz
A
Cz 2
2

bsb. 1. botro sdpggdol 3ssbssgoemgdgemo dgdsbobdgdol obsdozeto 33¢mg30l
Uss635(508c2 liglgdgBo.

21



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

6935000 3538060900 2om35¢0L{0bgdw0s LoboLEOL 309503096 EJO0M:
Cz13, Cz24, Cy13, Cy24 - boolsmgol dmgddgoo z sy 09Mdgdol goliizeog;
Cxt. .. Cxa,  Cy... Cyr - 3950039000 3396000 3mFJOoLom30l X s y
3MO0bsGHMS 9MdgdolL goliizeog;
Ci... C4-560l 5396530 003900L 9935600 Lobol®ngdo;
Cr -3M98303096¢)0, OHMI9ge0E 00035¢00{obgdl Loboli@gl Lsgswro M3wrol Jodol
MOD0YHJd9900L5L MJLELE;
590l g9m3gBH®0Mwo 3561599¢M9d0s:
La- 3306000b ©05300930L Lod®dy; L1 - bool 256030 33930l bLoaMdy;
B - 53(ob 85%s; L - 996030L 300935609m00L HDmds;
Fi2, F24 - 0693500 35009005 bo@ol 80356 3039dbg;
Fyi, Fy, Fyz,  Fya - 50(ob bogow 03wgdbg 0mddgmo 693500 dorgdos,
299399900 5836530 03900l IbGOIH;
P1, P2- 59f0UL 25000550030 9d390 3945603500 9egd@®md®539d0L figg0L
593560000 doengdoy;
Fa, Fu — bGoseol bosbmbol dowrgdos, 8mddgoo Logsr m3wgdbg 296030
9098560 gdom;
Wz1i.. Wzs— 5600 bogso 3ol 3mM30l bobrmbolisl o bygswo mgerol Jodol
LEOSEOL BsbBOLSL 5AMYIEO o gdOs;
Vz1..Vz4, Vi3, Vau — 530l 03gdol o s3(olb boolb 43900000 303500l
395 mE FoMGHowdo byBm3zsbo Lobdsrggdo;
X1,. .. X4 = 690bol 05308 308560 5ol Jodol bobmgzsbo 35s5y0wgds;
Zy,. . . Zs — 3m630L 000560 gd0m 53fob Logoo m3wgdol bsbmgsbo
3OWOOQPOWIV;
Xo - 0b5H9g30 AH300HM0L 653500900L FgOEGHOWOl boBmzsbo  gowosaowgds
3™M30L 0O 9d0;
SbobdOMbMro dIM53900L 930l doergdo 39JGHMMMEo JoGm3zol LobiEgdoom
0593560000 0350Bg 05695008905 BMEOHIMEOm

22



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

P :anKr|y/r|isui[iﬁz’%]; (1)
Bo@OG: gy, ~ 960U 53FOL 30@0L500y09d9w0 89960bTol HgNIBH™OOL do@39dol
6oibz0;

Z,, - 1535000 130l HooLos;

P, - 365300 {iy300 3mermligdol GoEbgoos;

r

L
K, = L—m - HMEGHMO0L 546030 3538060l 3m9530(309063)09;

|Wr| - OHMEGMO0L 653500M©YdOL BMEME0s;
Isui - 3939990 39456063900l dMo3900mL LESGHMOMOL gbols dygbgeros.
(59 O™ ( =1,2).
590l Logoew  03WgdLy s 53dMO3  WOE39dL TMEMOL Y390  dSEGOO
05695009905 BMOHIMWOm:
F.=C(Z, -2Zy) (2)
X 0gmdob  soLH3mog  Logsemo  m3wqdol  Jodgdly @s  Mgebl  dmMob
“OH0009OHJ999d0L 6935000 d5Egd0:
F. =C. (%)% ;
3)
F, :Crﬂ(x)-x2 ;
bosg C, (X);, C, (X) - 3m98305096GId0 0:35wolobgdl Lsgswo mgerol Jodbs o
9Ll mOob LoboLEGL (363OJEHOL 96 SOLYIMIOLSL MOMOL Bmenl).
Z ©96mdob 45LH3M03 H0obosw0dgamdol dsergdos

Wy :Kme|Ni|+K |Fri|; 4)

mez
Loog N; - bsg0e0 m3gdol boghgbgdol Mgodsogdos (i =1...4);

Kuz> Kpz - bdgsmo o3egdol Jodgdol qm®mzol s LMoseol bobwbols
30953030963 900s.

X ©96mdol gobHzdog dmdMsmdol §obssmdogamool doggdo 05bysM0dgds
RMOHINWO0):

23



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

!

W, =K

0 = Koo [N 5)

Loo3 K e “0935¢00 030900l HgeoliBg LEHOsE oL bobwbol 3mgnoiE0gbdos (i =1....4).
bo©mo sdfoll 3/FomdoLLl, 39MIME  F9ILOSA0WdgE0  d9JsboBagdOL

3185mdobsL ol BoE WOMb3MbLEMMI305d0 s LsG®mabldobom  growgqddo

(6935000 3538060900l  5OLYIMBOLLL M, s m, dsbgdl TFmOol), 500d3EMYdS

53000900 H30000L Mbggo.

50 OB 5O ©0b653037)M0  IGZ0MMZIO0  FOILISPAOWYOIIOO
99956093990l 935 3930069dd0 TqLodegdgEros 5©9ddGHML 5-7-x96 LAHSEGH0IMO
©BH3060m390L, bmerm  3H3060m0L  Jobdomol MmdMMo  Mbgzqgdo ofj3g3L  9dhggdol
39005L55A0W OG0 394960BaGdOL b MMHO3IOL 5M5MBB) BIMISMDIL, o3 Jdbols
9500 9Ju3YSES300L FMMbIMbYDdEMBSL. ym3zgwozg HBgdmm mddreol sbsgroBols
3909390 5350306900 99900930 3MMdYId0:

1) ©0653060 ©EH3060mM3900L I9HBL3980 M350 3930060930 45839d0Ls S
53BN FIO0LOL  SOAMME  A9MIT535¢  3MM3gLYdT0, BMES U IGHZ0MHM39d0
5019396 dogLodoey® 9603369 MdIOL;

2) 5dfol IBoo WOoMMB3MBLEHOYJ300L FoILEOOL JMmbol TgbEM©3s, Mg
3990§393L 530l L350 M3l Jodols s bogso MHgarliols gbgdsl s (339005;

3) 99(ol dBoo WomMb3mMbLE®MI300L  A9IBEOOL  JMMbOl FosMmgs, Goms
M9bLY s Bo35¢0 M3l Jodl MOV 239MOMO {MHA0Z0 F9SSYHOJISL 56 9469l
5Q0Q000;

4) ©530090M0  GH300m0l MbgzoL 3MHMEgLgdoL  sBowobo @y FgmmEgool
399my9gbgds, HMIgoE LGSOl FmMA339aL F9350;3060™M MHHG39d0L STOEH™S.

50b0dbMEo  3OMd9IgdoL  sTMbLBoLsmM30L )30 gdgw0s  SFFol  For30l
LobBgdol godmyggbgds, MHMIgEoa LBIMsgdsl dmaz3qdL S3Hol Yoo YdOL
LObIOHMBMEMBOL s(330L, HMIGOE MM S 500d3MYdS MH939d0, 5d0EHMI Jono
“OHM0JONITIMIOIONIGDS  29OY0JO0L  d9JobobTGmMb o  0bGEHIMILL
0(393L, O®mob Jgufogerobsmgols d93Jdgboo  dm@gwo, GMIgmoiE M990
Bob.1-Bg dmgdmero bggds.

24



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

9939603963900 BoESMGdIME 04bs bome 53(9bg, HMIgEog IgdsMmgMdL L.l

»RMG Copper“-ols $9gmo@m®mosHg, ™Aool GH3060msdfjgmdss 160 &. dolo doMHomowo

3565993H69000:

mri3= mr23=50000 6; ma=550 000 6; mr=327 000 b;

m.= 125 000 6; Cxn=4.10609; Cyn=2,5.10°¢60;

Cn=1,6.10260; Cm=2.10860; Cz13+Cz24=107 60;

I[k=160; Lr=140; Bx=5,90; K;, =0,0062;

Krez = Knx =015;5 Ky =5.

B39bL dog® Fgddbogro 8509353H0329M0 BMmEgEgdol  godmygbgdoom Bo@oMs

399625600390900 Mo Jgdmbzgzolomzol:

1. ©6935000 353806900l 45m35¢oLobgdwrs®, 0d3s GH30MMOL 3000l
LoboLEOLY @S B30 M3l Jodob MgELIsb bobmbol gomzswolfobgdoom;

2. 693500 3533060900L GH3060MOL ©S30©JOOL LobobEHOLs s b330 M3EOL

Jodol G9Elmsb bobmbols gomzseolijobgdoom;

BoboB9gdbg 2, 3, 4 ImEg0w0s IMY0Mmgdol 9093900.

V1, 3/d

6sb. 2.

10000

8000}

6000

4000

2000

-2000F
4000

-6000
0

Fdl, 6

t, 50

bsB™g560 BoRJsol s 1 - 5896530 MZ35¢Hg 8mddgEo OEHZ0MMZ0L

3053303900 bobiEo LobEgIobosmgol

25



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

X1,X2,X3,X4.X,8
0,016
0.01 |
0.005 kot AN N M N

-0.015¢

0 5 10 15 20 25 30 35 40 45 50
t, o
6sb. 3.

59F0b L3500 M3egdOL JMT030 49633 gd0 Xi-X4 s Aol
3905653393900 X boli@o bobEgdgdolsmzol

X1, X2, X3, X4.X, 8
0.015
001 bl NGl

0,005 g S — R -

0.01 b N b

-0.015 . ; ¢ ; : . :
10 15 20 25 30 35 40 45 50
t, po
b6sb. 4.

59P0b L3500 M3egdOL 3MI0Z0 A5b(33gd0m X1-X4 o Aol
3900565331 9d900 X boliEo bobEgdgdolsmzol M935wO 353806000
39035¢0L{obgdom

HMPMO3 360553039006 565¢r0Bo (3bsYmRL, MHMEYLSE LO3SE0 M3l Jodo gbgds
9Ll bobE) LolEgdgddo bgds oG30MmMZ0L dgoLogMo AsHBMEs LoBJsGol (bsb.2))

Q5 3md96@E0L (bob.20) Gbgzgdo0m.

5900l goobMs LHMsxs bogds M35 3933060900560 LolLEGHdgol dmGol
0565056 3060Hmdgddo (65b.4) 300069 bobE LolEgdgddo (6sb.3), 58 bobsbgdosb
259m3@0b5MHgMOL, HMI BHMOLMEo 3MFob 396EHOOL oIS MY39O 3538060060
590l LoLEBgdoLomzol 1Ibodzbgerms. sdfFolomzol bolEo LolEgdom GHmOLwWwo

26



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

3030 3960l 2osbs3E3wgds 3609369 m3z5605 s Jglsderms dosmfhoml Hgarliols
53L5 5 1535¢0 M3l Jodl ol Mghml I60d3z69EMdL.

o336

90090os  bomMo  sdfol  Losbgo®odm  LogMzomo  Udgds, Mmam®a
96535 dsb0sbo  @M93500  LobBgdobs, bmwem  BoMgdMwo  Bssbys®odm  Lggdols
155399339 B 99Jdb0g0s 509T5E 03O0 FMmEIgero. 30M9gdwEo bdgdols s IMmEaErol
399094969000 Bo@o®m®s boMo sdFols 3osbga®m0dgdgdo meMo dgdmbgggzolomgols: )
693500 3533060900L 2535 olobgdws, G300l ©s30gdoL LobobEHols s
bogoewo 3ol Jodob  MHgebomsb  bobrmbol  gsmzserobfjobgdom; 8) w9350
393006900b 245035¢0L0bgd0m 330600l ©30YdOL LobobEBHOLS s Bz M3l
Jodol GgEbmsb bobmbol omazscolfjobgdom. dgwgas dogzo00gm  bowGmo s8fol
393 PO0Wgdgo F9dsbobddo 0d0bsty ©0bsdozmEmo 3MM3gLgdol 33w930L
53Lobg9w0 M59303900.

3990996900 oMM s figommgdo

1. DYNAMICS OF A THREE-DIMENSIONAL OVERHEAD CRANE SYSTEM D. C.
D. OGUAMANAM AND J. S. HANSEN Institute for Aerospace Studies,University of
loronto, 4925 Du+erin Street, oronto, Ontario. Canada. 2001, 426 P.

2. Abdel-Rahman, E.M., Nayfeh, A.H., Masoud, Z.N.: Dynamics and Control of Cranes:
A Review, J. Vib. Control, 2003, P 890.

3. D.,Jovanovi¢, Z., Peri¢, S., Nikoli¢, S., Milojkovi¢, M., and Milosevi¢, M.: Anti-Swing
Fuzzy Controller Applied in a 3D Crane System”, Engineering, Technology & Applied
Science Research (ETASR) Vol. 2, No. 2, 196-200, 2012.

4. PuH., Xie X, Liang G., Yun X., Pan H. Analysis for dynamic characteristics in load-
lifting system of the crane. Procedia Engineering, 2011, p. 593.

27



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

Dynamic research of the bridge crane

moving mechanisms

Giorgi Jafaridze, Alexandre Metreveli, Gabriel Merabishvili
Abstract

We have received the bridge crane calculating spatial scheme as a multi mass elastic
system. On the basis of the calculating scheme a mathematical model has been created. The
calculations of the bridge crane were made using the scheme and model for following two cases:
a) without taking into account the elastic connections, taken into account the rigidity of the load
and the friction of the cogwheel edge with the rail; b) taken into account the rigidity of the load
with the elastic connections and the friction of the cogwheel edge with the rail. As a result, we
got the graphs of the research of current dynamic processes in the bridge crane moving

mechanism.

I[I/IHaMI/I‘leCKOE HCCJICA0BaAaHUEC MEXaHU3Ma

MNEPCABUKCHUA MOCTOBbIX KPaHOB

I'mopru I:xkanapuase, Anexcanape MerpeseJiu,
I'abpuen MepabumBuian

Pe3rome

B crarbe nmosnydeHa mpoCTpaHCTBEHHAs! pacyETHAsl CXeMa JJIi MOCTOBOTO KpaHa, Kak
MHOTOMACCOBOM ynpyroﬁ cucteMpl. Ha ocHoOBe HOHy‘IeHHOP’I CXEMBI paspa60TaHa
MaremMarTnudyeckasda MOACIIb. I/ICHOHLBYSI VIIOMSIHYTYHO CXEMY W MOJCIb, IMPOBCIACH PpPacCyCT
MOCTOBOTO KpaHa B JIBYX CIIy4asX: HE YYHUTBIBAs YIPYTHMX CBSI3€M, C y4ETOM JKECTKOCTH
HIOJIBEEHOT0 IPy3a M TPEHHs pebop/ia X0A0BOI0 KoJIeca C PEIbCOM. YUUTHIBAS YIIPYTUX CBSI3EH,
JKCCTKOCTU IMOABECKU I'Ppy3a U TPCHUMA pe6opna XO0O0BOI'0 KOJieCa C pCIbCOM. B pE3YyIbTaTe
MMOJIYYCHBI Fpa(I)I/IKI/I, OTpaXKaromue UCCICAOBAHNUEC JTUHAMUYCCKUX MTPOLECCOB, IPOUCXOAAININX

B ICpCABUTAIOIIEM MCXAaHNU3ME€ MOCTOBOI'O KpaHa.
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Research of the bearing metal constructions

of high risk machinery

Giorgi Jafaridze, Alexandre Metreveli, Avtandil Tsetskhladze
Abstract
The terms of the occurrence of the marginal condition of high risk machinery bearing

metal construction, the ways of metal construction control methods in achieving safe
exploitation of the researched object. The main principles of assessment methods of the bridge
crane safety and risks have been listed. The issues of load-carrying vehicles’ safety and risks

assessment in the stages of projecting, diagnostics and exploitation have been discussed.

UccaenoBanue Hecyeid KOHCTPYKIMHM MAIIMH

U YCTPOUCTB NOBBINICHHOM ONMACHOCTH

I'mopru J:xkanapuase, Anexcanape MerpeseJiu,
ABTanaua leuxaanze
Pe3srome
B cratbe PacCMOTPCHLBI: YCIIOBUA MPEACIIBHOTO COCTOSAHUSA Hecymeﬁ KOHCTPYKIIUUN

MaliiH ¥ YCTPOWCTB TIOBBIIMICHHOW OMACHOCTH, METOJbl HCIIOIB30BaHUSI KOHTPOJIS
METAJIJIOKOHCTPYKIIMU JUTsl 0€30MacHOM dKCIUTyaTalluu UcClieyeMbIX 00beKToB. [IprBeneHbl
OCHOBHBIE TPHUHIIUIBI U MOAXO/bl OLIEHKHA PHCKAa U HAJEKHOCTU MOCTOBBIX KpaHOB. Kpome
TOTO, PACCMOTPEHBI BOMPOCHI OLEHKU HAJECKHOCTU U PUCKOB I'PY30MOABEMHBIX MAlIMH Ha

CTaguAX MPOCKTUPOBAHUSA, TUATHOCTUPOBAHUS U OKCIINTyaTallluH.
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Research of the modern methods of diagnostics of the high

risk machinery

Giorgi Jafaridze, Alexandre Metreveli
Abstract
The technical diagnostics model of the high risk machinery has been developed. The

quality of the researched object’s indeterminacy has been studied using the ‘entropy of the
system’. The experimental research of the load-carrying vehicle diagnostics characteristics
and their interrelationship has been carried out. The block-scheme of the main knots and
elements has been developed for assessing the bridge crane’s technical condition. The

research of the bridge crane’s mechanical part has been carried out.

HccnenoBanue COBPEMEHHBLIX METOA0OB ITHATHOCTUPOBAHUSA

MAIIMH NOBbIIIEHHOH ONMMACHOCTH

I'mopru I:xxanapunse, Anexkcanape Merpeseiu

Pe3rome
Pa3pa60TaH MOJICIIb HpOBeHeHI/IS[ TCXHHUYCKOT O ,ZII/IaFHOCTI/IpOBaHI/Ifl MallInH HOBBIIHCHHOfI
OITIaCHOCTHU. I/ISyqu CTCIICHb HCOIPCACICHHOCTU PICCJIC,I[y@MOfI CUCTEMBI C TIIOMOIIBHO
,,JHTPOIINHU MaI_I_II/IH”. HpOBeI[eHO SKCIICPUMCHTAJIIbHOC HCCJICAOBAHUC JUAHOCTHUYCCKUX
HpI/ISHaKOB pr?,OHO)IT)CMHI)IX MaAallIMH U uX B3aHMOOTHOHIeHBII>'I. C OCJIBK0 TEXHUYCCKOT'O
COCTOSIHHUA MOCTOBBIX KPaHOB COCTaBJICHA 6J'IOK-CXGMa OCHOBHBIX Y3JIOB U 3JICMCHTOB, a TaKK€

IMMPOBEACHO UCCICIOBAHUC MEXaHUYECKON YaCTH KpaHa.
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HUccaenoBanne KHHEMATUKH
TMNONUKJINYECKOTr0 MexXaHnu3mMa

MuepmumBuiau 3ypad™, Duepnamswin Upma*, Texmamsuian Jlus™
* Accoyutiposannwiii npogheccop, I py3uHcKuli mexHuueckuil yHugepcumem
(I'py3uHckuii TexHu4YecKMH yHuBepcurer, yJj. KocraBa Ne71, 0175,

Tounucu, I'py3us)

Pe3rome: B cmamve npedcmasieno KuHemamuyeckoe peueHue NIaHemapHo20 MexaHu3md
C  cameinumom, — HAX00AWe20Cs 60 GHYMPEHHEeM 3aYenieHuu ¢  HeNnoOBUICHbIM
YEHMPATbHLIM — KOJIECOM. I'eomempuueckue ocobeHHOCMU — MPASKMOPUU  MEXAHUIMA
NO360JISIIOM NPUMEHSIMb IMOM MEXAHU3M 8 MAWMUHAX, 00eCneuusanwux mexHoI02uiecKue
npoyeccol 0151 KOMOPbIX UH020d HeoOXO00UMbl HEe3HAYUMENbHblEe KONeOAHUs 6e00M020
36eHa Ha amane OCMaHo6Ku. Mexanusmvl maxkoeco muna NPUMeHsIIOMcs 6 MeKCMUIbHOU
NpOMbIULIEHHOCMU, 20e Npu 00padbomke Kako2o-HubyOb mamepuaia mpedyemcs 4moowvl
UCNOIHUMENbHBIIL OP2aH MO2 COBEPULAmb He3HAYUMEeNbHble KONeOAHUsT OMHOCUMETbHO
BDEMEHH020 NOJONCEHUSL.

KiaroueBble ciioBa: MCXaHU3M, LUKIIONAA, CATCIUINT, TPACKTOpPHUA, CKOPOCThb, YCKOPCHUC.

BBenenue

[IimanerapHbple MEXaHU3MBI C CATEJUIMTOM WJIM C CAaTEJUIMTAaMHU, KOTOPBIE MO3BOJISIIOT
JOTTYCKaTh MPUOIMKEHHYIO KBAa3HMOCTAHOBKY BBIXOJHOTO 3BEHA, IIMUPOKO MPUMEHSIOTCS B
MalllMHaX  TEKCTWJIBHOM W  JIETKOM  MNPOMBIIUIEHHOCTH. Takue  JONYyIIEHUs K
HE3HAYUTENbHBIM OTKJIOHEHUSIM TPU BBICTOE pabouero opraHa MeXaHu3Ma, OOYCIIOBIEHBI
THOKOCTBIO U TOJATIMBOCTHIO 00pabaThIBAaEMBIX M MPOTOHSEMBIX B OTOH OTpaciu
MarepuayioB. Tak HampuMep B CHEHUAIBHBIX IIBEWHBIX  MAlllMHAX CYIIECTBYIOT
MEXaHU3MBbI TIOMEPEYHBIX WJIU TMPOJOJIBHBIX KOJIEOAHWW WTIJIBI MPH TMPOIIMBKE MaTepHaa.
Takoe TMOBeAEHWE HWHCTPYMEHTA HE  OKAa3bIBAE€T IOBPEKIAIOIIEE BO3JICUCTBUE Ha
oOpabaTeiBaeMblii MaTepuai, B MpOIEcce MPOKOja MaTepuaia ¢ MOMOIIBI0 UTIbL. B Takux
CIy4astX BO3MOXKHO MCIIOJIb30BAHUE MEXAaHM3MOB C MEHBIIEH KMHEMATHUYECKOM CII0KHOCTHU
M JAIMX BO3MOXHOCTH pa3BUBaTh KaKk MOKHO OOJbIIIHeE CKOpOCTH ISt

BBICOKOCKOPOCTHBIX MAaIllkH IMBEHHOTO H TEKCTHUIHLHOIO IMPOU3BOJACTB.
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OCHOBHASA YACTD
B Hacrosimeli paboTe paccMOTpEH IUTAHETApHBIA MEXaHW3M C  CaTeIUTUTOM
HAXOJSAIIUMCA BO BHYTPEHHEM 3allCTJICHUH C HEMOJBIKHBIM IEHTPaIbHBIM KOJIECOM (pHC.
1). Hama 3apmaus 3akito4yaercs B ONPEACHICHUM CKOPOCTU M YCKOPEHHUS OTBEPCTHS IS
IIBEHHON HUTH BEAOMOIO 3BEHA NpPH BpallleHWHU Beayuiero 3seHa 010, ¢ omnpeneacHHbBIMU
YIJIOBOM CKOPOCTBIO Y YIJIOBBIM YCKOPEHHEM.
VYTrioBbIe CKOPOCTHM BOAWJIA M CAaTEIUIUTa CBSI3aHBI COOTHOIICHUEM:
w1010, = wy "1y 1)
Otkyna yrioBas CKOPOCTh CaTeJUIHTa OYIET:

_10105] =T

Wy = Wy = "Wy (2)

T2 2

Puc. 1.

Jlnst  ompeneneHuss CKOpocTei J0OOH TOYKM BEIOMOTO 3BeHAa  HAJAO0 HAWUTH
IMMOJIO)KCHHUE MIHOBCHHOI'O ILCHTPA CKOpOCTeﬁ MECTCpHU C BHYTPCHHHM  3allCIIJICHUCM.

OTUM HCHTPOM SABJISICTCA TOYKA P COIIPUKOCHOBCHUS MCCTCPHU 2 ¢ xonecoMm 1.
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Kpupomun 0,0, ABUXKETCS € YIriIOBOM CKOPOCTHIO wq U C YIJIOBBIM YCKOPEHUEM
& otTHocuTenbHO Touku 0. Hcexons w3 3T0oro ckopoctb Touku O, olpeaensercs
dbopmyoii:
Vo, = wy* 10,0,| (3)
Cxopoctb Touku M miectepHu 2 ompenensieTcss U3 COOTHOIICHUS:

Yu _ Voo

= (4)

ZTZ TZ
|PS|=r-a=mr-(a+¢) (5)
YroGbl HAfiTH PACCTOSHME OT mojroca P 1o Touku K, criepBa ompeienseM yrod MExIy

0102 158 02K

ra

y=atg="2 ©)

T2

Paccrosaue ot momroca P J0 TOYKH K Haxo4gUTCia IO TCOPEMC KOCHHYCOB

IPK| = 10K |*> + 12 — 2+ |0,K| - 1, - cosy ©)
[Tocne storo HaxomuMm ckopocTh Touku K ciemyromieit popmymnoii:

Vg = wy - |PK]| (8)

Ve = L0 T 0y cosy ©)

2

45



g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

Ecin xpuBommn 0,0, Bpamaercss BOKpYr TOukd O € HOCTOSHHOM yrioBOM
CKOPOCTBIO 1 TO LIEHTPOCTPEMHUTENbHOE yckopenue Wy, paBHoO:
no_ 2. -
Wy, = wi (rp—12) (10)
LleHTpOCTpEMUTENBHBIE YCKOPEHUS Pa3sHbIX TOYEK IIECTEPHU B OTHOCUTEIBHOM JABHKCHUU

PaBHBI IO MOAYIIO.

— 2,
Wi = Wi = W = w}-r, = 220 2 (11)
2
- 2,
WI?:w%.L:w.w% (12)

Puc. 3.

BeKTOp IMOJIHOTO  YCKOPCHUSA TOYKHU K HaxXoouTCsa KaK CyMMa BEKTOPOB

MEPEHOCHOTO U OTHOCUTCIIbHOI'O YCKOPCHHUU

WK = —)onzol + WI?OZ (13)
Mopnynsi KOTOpPBIX paBHBI
WE =w?-L (14)
Wg, = wi-(n—1) (15)
A yron Mexay HUMH paBeH
B=a+q¢="2= (16)
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Mopynp NOJHOrO yCKOPEHMsI TOYKH K HaXOOUTCA U3 TEOPEMbl KOCHUHYCOB

Wy = \/ W2 + (W) +2- W - W - cosp (17)

Puc. 4.
Ecnu kpuBOIIMI KpOME YTJIOBOW CKOPOCTH MMEET TaKKe U yIJIOBOE YCKOPEHHUE TO

AJI1 ONpeACJICHUA IIOJTHOTO YCKOPCHUSA TOYKHU K Haao BOCIIOJIb30BaThCA aHAJTUTUIECKOM

3aBUCUMOCTBIO:
wy 1, =(r —n)a (18)
r1—T2)X
o, = 011 9
L)

JuddepeHunpyst 3TO COOTHOILIEHHE MO BPEMEHH HalJieM YIiOoBO€ YCKOPEHHE HIECTEpPHHU:
dwy _ (ri—1p)d
dt Ty

& = (20)

OcectpeMutenbHoe  yckopeHue Touku 0O,, kak Touku kpusommna (0,0, HampaBlI€HO K
01 ¥ Mo MOIYII PaBHO:

Wg = d®- (rp —13) (21)
BpamarenbHoe yckopenue Toukn O, mnepneHAuKyisipHo npsmo 0,0, W paBHO 1O

MOTYJTO:
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W, =d-(rn—1) (22)

YCKOpeHI/Ie Toukd K MOKHO HaWTH €cClIi 3a ITOJIIOC IMIPUHATL TOYKY 02, uexoasa u3

3TOro OyJneM HMETh:

— _ — —)n —)T

Wx = Wy, + Wxo, + Wko, (23)
Yckopenue Toukn 0O, yXKe HaWJIEHO 4epe3  COCTABJISAIOIINE Won2 u W,

OcecTpemMuTeabHOE YCKOpeHUE TOYkd K  oTHOcUTEeNnbHO TOouku O, HampaieHo K O, u

MOJyJIb 3TOTO YCKOpEeHMsi paBeH w3 - L. IlojxcTaBnss 3HaueHHe w, OyldeM HMETb:

2
n _ 2. _ (rl_rz) L L2
Wko, = w3 "L = 2 a (24)
BpamarenpHoe yckopenue Touknm K OTHOCHUTEJIBHO  TOYKH O, HampaBieHO

neprneHauKkyyisapHo npsimod 0,K v MoAyllb 3TOr0 YCKOPEHMSI paBEH:

(ry—ry)-L-i
Wyo, = &L ="—"— (25)
2 T
[Tpoexkuupys obOe dactu paBeHCTBa (23) Ha OCM X U Y MOIYYUM:
Wiy = —(r; —15) - @2 - cosa — (r; — rp) - dsina —
(rl—rz)Z'L .2 (rl—rz)'L'd .
———— A" COSQp ———* Sing (26)
) )
Wy = —(rp —1p) - @? - sina + (r;, — 1,) - @cosa —
(Tl—TZ)Z-L .2 . (Tl—TZ)-L-EZ
T2 At sing ——————"C0sQ (27)
2 2
3HaueHne IMOJIHOTO YCKOPCHUSA BBIUYUCIIACTCA CJICAYIOLIIUM O6p830MZ
— 2 2
Paccrossane ot Toukm K A0 MIHOBCHHOTO ILEHTpa YCKOPCHUA Q BBIYUCIISACTCA
cnenyroomeld GhopMyInoi:
(29)

Wi
|KQ| = ==
/w‘2‘+s§

Jlnst omperneneHus yriia MeXAy — yckopeHueM Wy u orpeskoMm KQ BOCmOIb3yemcs
bopmynoii:
tgh = — (30)

w
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3akaoueHue

Her IIPUYBCIUYECHUA B TOM, UYTO ceruac OBbIKJIONJIHBIC MCXAaHU3MBbI IIPOYHO
3aHAIN CBOC IIOJIOKCHHUC B JIGI‘KOfI nu TCKCTHHBHOfI HpOMbIH_UICHHOCTI/I B KAa4CCTBC
HaHpaBJIHIOH_[eFO MEXaHHu3Ma L[IBeI>'IHOI>'I HUIJIBI B CIICOHUAJIBHBIX H.IBGIZHBIX MalllnuHax,
KOTOPBIC IMpCAHA3HAUCHbI JJIA NPOACIKHW B TKaHAX IIPU IIHUTUC 3HF3&FOO6paBHHX n Apyrux
CJIOKHBIX BHAOB CTPOYCK. DTH MeXaHU3MBI JOIMYCKAT HCE3HAYUTCIIBHBIC KOJ'Ie6aHI/II/I
UTIBl TIpU €€ HaXOXKJICHWM BHYTpU oOOpabaTblBaeMOro Marepuana, H OSTHM OHO
IPEMSITCTBYET €ro Inopye Ipu 3ammMBKe. B Hacrosiuell pabore naercs KMHEMaTHUECKOE
HCCICOOBAHUEC JABUXXCHHUA OJHOI'O M3 TaKHX MCXaHH3MOB, HaﬁﬂeHH CKOpPOCTb M IIOJIHOC

YCKOPCHUEC HCIIOJITHUTCIIBHOTO OpraHa 3TOI0 MEXaHH3MaA.
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OmIwadoz  YBOHM639wymxzgb  BH9gdbmwmyon®  3OHMmEgLYdL,  OHMIGEMIMNZ0BSE3
bobobsb LogoMms dodymeo Mamemol dgotmg Mbg3zgdo  gobgMgdol  9@o39dby.
bgmo  BHodol  399o60B3gd0  Asdm0oygbgds  BH9duBGow e Homdmgdsdo, Lo
MMdgeodg  FdLool  ©3M8s3980LsL  BMmomMbM3zgds  TgAlEIMEgdgo  MERSBMU
93069 Obg3900L 533905 894oboBol  EOHMYdOMO oBIMGIOLSL.

Investigation of the kinematics of the epicycloid

mechanism

Mchedlishvili Zurab, Elerdashvili Irma, Tediashvili Lia

Abstract

The article presents a kinematic solution of a planetary mechanism with a satellite,
which is in external engagement with a fixed central wheel. The geometric features of the
mechanism path allow the use of this mechanism in machines, providing technological
processes for which minor oscillations of the driven link are sometimes required at the stop
stage. Mechanisms of this type are used in the textile industry, where in the treatment of a
material, it is required that the executive body can make slight fluctuations relative to the
temporary position.
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Haxomenne JUHHUH MEPCCCUCHUA IJIOCKOCTEHN

METOAOM NMAPALJICJIBHOI'O MPOCHUPOBaAHUSA

Jluana Acarnanu*
*IIpogheccopa, I py3unckuii mexnuueckutl yHugepcumem
(I'py3uHCKMI TeXHHMYeCKUI yHUBepcuTeT, yia. M. KocraBa Ne71, 0175,

Townaucu, I'py3us)

Pe3tome: B Oawnoti cmamve paccmomperHa  00B0IbHO  CIOJCHAA — 3a0ayd
HauepmamenvbHoUu ceomempuu (nepeceyenue 08yx NIOCKOCMeL 00uje2o nojoiCeHus)
MemoOoM NaApauielbHo20 NPOeYUpo8anus. Imom memoo He 6X00Um 6 yueOHblll Kypc
VHU8epcumema, HO 0Aém 603MONCHOCMb cmyOoeHmam I py3uHcKo2o mexHuueckKo2o
VHUBepcumema a makxice mem Kmo UHmMepecyemcs dIMUMU 60NPOCAMU, CPABHUMDb,
8b10pams u Kpome 3mo20 OONOIHUMb C80U SHAHUSL 8 HAYEPMAMENbHOU 2e0MeMPULU.

Kurouesnbie cioBa: [lapamiensHoe mpoeliMpoOBaHUE, IOCKOCTb, JIMHUS, IEPECECUECHHE,

BUIMMOCTBD.

3amaua Ha TEpecedeHUe JBYX IUIOCKOCTEH OOIIEero MOJIOKEHHS pPEelIaeTcs
HECKOJIbKUMHU METOJIaMH U OJIUH U3 METOJIOB - MapalijieIbHOE TPOCIIMPOBaHKE. 3HAs BCE
METO/IbI pEIICHUSI TI000M 3a/1a4u CTYACHT, WIIH JKE YEJIOBEK HHTEPECYIOIINIICS TaHHBIM
BOIIPOCOM, MOKET BBIOPATH JHOOO0W U3 HUX.
Pemias nannyo 3ajady 3TUM METOJOM MbI HE MOJb3yEeMCsl BCLIOMOTraTeIbHBIMU
IJIOCKOCTSIMHU, TEPEMEHOM IIIOCKOCTEN MTPOEKIUI UIIA METOJIOM BPALCHHUS.
BriOupaeM HampasieHue U napajjieIbHO 3TOMY HaIlpaBIEHUIO MTpeodpa3zyeM OAHY
U3 TUIOCKOCTEW  OOIIero TMOJOXKEHUs B MPOCHUPYIONIYIO, Jpyras IJIOCKOCTh
npeoOpa3oBbIBaETCSA B IUIOCKOCTh 00mero mosioxkenus. W3BecTHO, UTO
reoMeTpUIecKre (PUTypbl YaCTHOTO MOJIOKEHUS UMEIOT OUYEHb y/TOOHBIE MPOCKITUH JITIs
pelieHus 3a/1a4 Ha TOCTPOCHHE.
Ha pucynke (Puc.l) manpl nBe miockoctu obmiero mojnoxkenus ABC u DEF.
Cnpoenupyem mi0ckocTH B HanpasieHuu npsiMoi AC Ha minockocts 11 .Ilnockocts

ABC mnpeobpa3yercs B MpOEUUPYIONIYIO TIOCKOCTh a TuiockocTh DEF B miiockocTh
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o0miero moyiokeHus. B pesynprare napamienbHOro mnpeoOpa3oBaHMsS MBI I10JIy4aeM
nepecevyeHue MpOeHUPYIOLIEeH INIOCKOCTH U IUIOCKOCTHU OOIIET0 NOJ0KEHUs, 4TO AaET
HaM BO3MOXXHOCTb JIETKO pEIIMTh 3Ty 3ajady. JIMHMS mepecedeHus] IUIOCKOCTEH
onpezeneHa ToukamMmu M u N. OOpaTHbIM yTEM BBIOPAHHOI'O HAINIPABIEHUS HAXOIUM
TOPU30HTAJIbHBIE M (POHTAJIBHBIE IMPOEKLUHUHU TOUYEK IEepeceueHusl IUIOCKOCTeH, a

CJICAOBATCIIBbHO U MPOCKIWH JIMHHUU MCPCCCUCHM.

C",

Puc. 1.
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[TocmenoBaTeIbHOCTh MTOCTPOCHUSI:

1. BwiOpaB HampaBieHue napamwienasrHoro npoernupoanus AC miockoctu ABC,
¢bpoHTanbHyI0 Npoekiuio npsmoit A2Cz npojieBaeM 10 epecedeHus C 0ChIo
X u u3 roukn A% -C% nunwueii cs3u Haxomum A% =CO; .
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INTERSECTION OF GENERAL LOCATION PLANES
Liana Asatiani
Abstract
In the article is considered a rather complex task of linear geometry (construction
of a two general location planes intersection line) using the parallel planning method.
This method is not included in the university curriculum, but it provides an opportunity
for students of the Technical University of Georgia and all interested people to compare,

choose and also deepen their knowledge in linear geometry.
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DEVELOPMENT OF TECHNOLOGICAL SCHEME No. 11a FOR
COMPLEX MECHANIZATION OF FORESTRY PROCESS

Nino Bzhalava, Tinatin Gogishvili, Ramaz Tkemaladze,
Zaur Balamtshrashvili
Abstract

In the article is considered the complexity of the development of mountain wood-cutting
areas in Georgia that is related to the issues of determining the relief and environmental
conditions. This, in turn, requires the search and implementation of new technologies and
machinery. For this purpose, an environmentally friendly technological scheme of the logging
complex mechanization scheme No. 11a has been developed that is a combination of
technological schemes No. 1 and No. 7 and provides for the development of complex wood-

cutting areas using logging a self-loading unit and transverse -tracking rope-way device.

PA3PABOTKA TEXHOJIOTTYECKOM CXEMBI Nel1la KOMILIEKCHOM
MEXAHU3ALIUU ITPOLHECCA JIECOC3ATI'OTOBUTEJBHBIX PABOT
Huno b:xkanaBa, Tunatun I'ormmBuian, Pamas Tkemanan3e,
3ayp banramuapamBuin
Pe3rome

B craThe nmogHMMAarOTCSA BOIIPOCH CIIOKHOCTH OCBOEHHS TOPHBIX Jiecocek ['py3un, 4ro
CBSI3aHO CO CJIO)KHBIM peIbeOM U DKOJOTUYECKUMHU YCIOBUSMU. DTO, B CBOIO OYepeb,
TpeOyeT MoucKa M BHEIPEHUS HOBBIX TeXHOJIOTUH U MeToauK. C 3TOM Leiblo pazpaboTaHa
HKOJIOTHUECKH  Oe3Bpe/Has TEXHOJOTHMYecKass CXeMa KOMIUIEKCHOM  MeXaHHW3aluu
Jeco3aroToBUTENbHEIX  pabdor Ne 1la, mpeacraBisitomas co0OW  COBOKYIHOCTb
texHosornuyeckux cxem Ne 1 wm Ne 7 wum mpenycmarpuBaromias OCBOEHHE CIIOKHBIX
JIECO3aroTOBOK IyTEM HCIOJIb30BAaHUS CamMo3arpy304HOro TpeNEBOYHOrO arperata |

KaHaTHOI'o TpeHéBO‘-IHOl"O yCTpOﬁCTBa C MMONICPCYHBIM MEPCMCIICHUECM.
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KonupoBajibHOE YCTPOUCTBO 1JIs1
I[epeBOOTpaﬁaTbIBaIOI[lel“O CTaHKa
Jka CapuliBHIN
Pesrome

B crare onucano KonupoBanbHOE ycTpOWCTBO ISl IEPEBOOTPAOATHIBAIOIIETO CTaHKA
KOTOPOEC MOXKET OBLITh UCHOIL30BAHOB IMPOU3BOACTBC Xy,[[O)KCCTBCHHOfI METaJIu, B 4aCTHOCTHU
pu 00paboTKe JieTajeit Tes BpalleHus ¢ KpUBOJIUHEHHOM ocblo. KomupoBanbHOE yCTPOMCTBO
MOOBIIIAeT TEXHOJIOTHUYECKHE BO3MOXHOCTH CTaHKa M YAaCTHOCTH 3a CUET YMEHbMEHHS

MAaIIMHOTO BpeMEHU 00pabOTKHU U yBETMUEHHS YUCTOTHI 00pabOTaHHOM MOBEPXHOCTH.

Copier device for woodworking machine

Eka Sarishvili
Abstract

In the article is described a copying device for a woodworking machine, that would be
used in the production of artistic furniture, in particular, for processing the shape details of
rotating asymmetric bodies. The copying device increases the technological capabilities of the

machine, in particular the improvement of the cleanliness of artistic surfaces.
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Directions of growth of transit rail transportation

of Georgia

Nanobashvili George

Abstract

One of the three transit lines connecting Central Asia to the West — the shortest, passes
through the territory of Georgia, in which the leading role is occupied by Ltd. "Georgian
Railway". Therefore, the work of the railway on the economic development of Georgia is of
great importance. In this regard, it is necessary for the railway to be able to offer favorable
conditions for customers and their practical implementation, for which it is necessary to create
a strong modern infrastructure, which ensures guaranteed protection of cargo, their fast
transportation and reduction of transport costs. This requires the modernization of the railway
through the introduction of innovative projects, which, in turn are associated with large
investments. In relation to the mentioned issue the investment as economic category is
analyzed, as well as the place of innovation processes in the development of the economy, and
investment potential as a key factor of investment attractiveness. Today the implementation
strategy of railway transport development is oriented to the development of investment and
innovation projects in the national economy. Scientific and technological directions became
top-priority, and these directions should expand the application of advanced inventions at the
Railway transport and should provide competitive edge of Georgian transport services at the
world market. The paper analyzes investment as an economic category, as well as the place of

innovative processes in economic development and Georgia's investment potential.

HanpasBJiieHus pocTa TPAaH3UTHBIX NepeBo30K I'py3uHcKo

KeJIe3HOM I0poru

Hano6amsuiau I'eopruit

Pe3rome
Uepes Teppuroputo ['py3un npoxXoauT Kene3Has 10pora, OJHa U3 KpaTdyaullinx U3 Tpex
TPaH3UTHBIX JIMHUM, COEAUHAIOIIMX 3anaHy0 A3ut0, mpu 3ToM [ 'py3uHCKas Kene3Has 1opora
UTpaeT BeIyIIyI0 posib. [loaToMy paboTa Kene3HoH JOPOTH MO Pa3BUTHIO IKOHOMUKHU [ py3un
uMeeT Oonbiioe 3HaueHue. [lodTomy HeoOXxomMMo, YTOOBI JKele3Has Jopora Morjia

NpEAJIOKUTL KIIMCHTAM BbII'OJHBIC YCJIOBUA HW HUX PCAIbHYIO plalin3aluro, I UYCro
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HE00XO0/IMMO CO3/JaHHE COBPEMEHHOI HHPPACTPYKTYPbI, 00eCIIeUNBAIONIEH rApaHTHPOBAHHYIO
3alllUTy IPY30B, UX OBICTPYIO NMEPEBO3KY U CHUKEHUE TPAHCIOPTHBIX pacxonoB. st aToro
TpeOyeTcss MoJIepHU3aIUs JKEJIe3HOM JOPOTH 3a CYET BHEJPEHUS MHHOBALIMOHHBIX MMPOEKTOB,
YTO B CBOIO OY€pe/ib CBA3aHO ¢ OONBIIMMU HHBECTULIMAMU. Ha ceroqHsHmii AeHb peaan3anus
CTpaTeruy pa3BUTUS >KEJIE3HOAOPOXKHOTO TPAHCIIOpPTa OpPUEHTHUPOBAHA Ha pPa3BUTHE
MHBECTUI[MOHHO-UHHOBALIMOHHBIX IIPOEKTOB SKOHOMMKHM cTpaHbl. Ilpuopurer otnaercs
HAay4YHO-TEXHUYECKUM HAIPaBJICHUSIM, KOTOPbIE JOJDKHBI pacCUIMPUTh HCIOJb30BaHUE
NEepeOBbIX  M300peTeHHt  Ha  KENe3HOJAOPOKHOM  TPAHCIOPTE W IOBBICUTH
KOHKYPEHTOCIIOCOOHOCTh TPAaHCHOPTHBIX yciyr ['py3un Ha MUpOBOM pbiHKE. OmpeneneHue
HKOHOMUYECKOM 11e51eCO00pa3HOCTH MHKEHEPHBIX PEILIEHUN CUMTAETCS OJHOM M3 OCHOBHBIX
COCTaBIISIOLIUX MHXKEHEPHOTO MpoIecca MPU PElIeHUU BOMpoca 00 SKOHOMHUYECKON OIICHKE
WHXEHEePHBIX petieHuil. Jlrobas Mepa u nelicTBrue B OM3HECE MOTEPSIFOT CMBICI, €CIIH HE JaayT
sKoHOMHYECKOTO A dekTa. [ToaToMy mpakTHUecKas: peann3anus KaXI0ro PemeHns JODKHA
OBITH 5KOHOMHYECKH 00OCHOBAHA, T. €. IPEyTraplBaTh OKuJaeMble (PUHAHCOBBIE PE3YJIbTATHhI,

KOTOPBIC MOKHO ITOJIYUUTH IIPU p€ajin3alluu 3TUX MepOHpHHTHﬁ.
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https://gita.gov.ge/geo/static/139;

LU ,bo3oMEb0MOHM BMmboo" - www.fund.ge
business development center - http://bbi.ge;
business media Georgia - www.bm.ge;

L 0 N

Doing Business in Georgia - www.doingbusiness.org;

10. europe for georgia http://eugeorgia.info/ka/article;

81


https://matsne.gov.ge/
http://geostat.ge/
http://www.enterprisegeorgia.gov.ge/
http://www.enterprisegeorgia.gov.ge/
http://www.gcfund.ge/
https://gita.gov.ge/geo/static/139
http://www.fund.ge/
http://bbi.ge/
http://www.bm.ge/
http://www.doingbusiness.org/
http://eugeorgia.info/ka/article

g19065¢00 ,,BMBbL3MME0 s 356J9650008969demds“ Ne3 (55) 2022€;.

FORMATION AND DEVELOPMENT OF INNOVATIVE STARTUPS IN
THE TRANSPORT BUSINESS
Vazha Zeikidze, Giorgi Maisuradze, Tsira Elgendarashuvili,
Natalia Elgendarashvili, David Mikaberidze
Abstract

The formation of start-ups and their subsequent growth and development is an important
factor for the country's economy. The presented work is devoted to the study of this issue. The
purpose of the study is to visually describe the current state of the startup environment in the
transport and logistics business, highlight its advantages and disadvantages. Currently, the main
problem for start-ups is the inaccessibility of funding, since the Georgian market is
characterized by a lack of funding sources. Also, the number of government programs is small.
Therefore, it is necessary to increase the role of the state and be more actively involved in order

to provide greater support for start-ups and attract investment.

OOPMUPOBAHUE U PASBBUTUE HHHOBAIINOHHBIX
CTAPTAIIOB B TPAHCIIOPTHOM BU3HECE
Baxa 3eiikunse, 'mopru Maiicypanse, Llupa Jiarengapamsuiu,
Haranba Darenpapamsuian, Jlasug Mukadepuase

Pe3rome

CDOpMI/IpOBaHI/Ie CTapTaHOB n ux HOCJ'IG)IYI-OHII/Iﬁ pOCT nu paSBI/ITI/Ie ABIISICTCA BAaXKHBIM
(bakTopoM 1Ji1 5KOHOMUKH cTpaHbl. [IpencraBnenHas padoTa NOCBsIIEHA UCCIIEI0BAHUIO 3TOTO
BOIIpocCa. I_IGJ'IL HCCIICAOBAHUA — HArJIAAHO OITNCAaTh COBPEMCHHOC COCTOAHUC CTapTAIll-CPCAbI B
TPAHCIIOPTHO-JIOTUCTHYCCKOM 6H3HCCC, BBIACIIUTE €€ TMPCUMYIICCTBA H HCIAOCTATKH. B
HACTOALIEE BpeMs OCHOBHOM  mpoOjemMol  CTapTamoB  SIBISETCS  HEAOCTYIHOCTb
q)HHaHCI/IpOBaHI/Iﬂ, HOCKO.]'H)Ky JJISL pr31/IHCKOFO pI)IHKa xapaKTepHa HCXBAaTKa HUCTOYHHKOB
(I)I/IHaHCI/IpOBaHI/I}I. Takxe KOIUYECTBO TOCYHAapCTBCHHBIX MPOrpaMM HEBCIHUKO. HOBTOMY
HCO6XOI(I/IMO IMMOBBIIIATE POJIb T'OCYAApPCTBA U AKTHBHCC BOBJICKATLCA, I-ITO6I>I OCYHICCTBJIATDH

OOJIBIITYIO TIOJIZIEPIKKY CTAPTAIlOB Y MIPUBJIEKATh WHBECTHUIINH.
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53O B5gMMOIOMIOMO

L5d936096M 65dGMIol Hgsgs0s8o Fo@dmepygbol oo

LodoMmm39wml  $9dbozdmo  MboggadloGg@oL bo@G®mbL3MOEHM ©s 856796500 89bgdEMdOl

3939 GHIGHOL  gObogdo - “GHOMBLEMOGHO0 s 969565003896 gdMmds”  LsdgEboghm  BsdMm Mol
§om3mpabs begds Jo®omne, 0bywolm® ©s Gl 9bgdbg, HMIWgdos MBS 930594mBOGdEIL
399099 dmmbmgbydl:

1. 659630 »bs dgbmragl A4 BmMIsE0b Jowsw ol 1,5 0b@ghgswom Bsdgdw g390M0by ISO
LEobIMEHOL dmmbmgbols dobggzom:

o) bBsdhmdo mbs ImIboglb  Microsoft Word-do  gbGowgdolbs  ©s  gm®mdegdols

6H9©5dBHMMYOOL 359mygbgdom; gladwrgdgwos 45dmygbadwye 0dbgl Microsoft Excel-ob 3G:mg6sds;

d) LsdMBom Joworol dobwzmol bmdgdo: Bgws - 25 89, J3gs - 25 33, Jodbgbs - 25 909,

0strx39bs - 25 00;

3) Jotrome 96sbg dglitrergdrao bsdHmdo Mbs s0fgml Sylfaen — ol go@bo@MGol IhoxEom,

063 ol® s HHYLE 9693bg gl gdvyEo b5sdMmdo 3o - Times New Roman dGog@om;

©) 659600l slobgmgds Mbs s0fjymb Sylfaen qsGbo@wmol IhogEom (18B); s3@meol Lasbgaro

Q5 33500 - Sylfaen a56bo@Mol IHogEom (14B); alsbgumgds megsbobszool, basg dgltvyes

Lodmdom, Mbs dogmomml gmMhbowgddo -  F@MogGHom 12B; 65dMmdol Ggbowdy mbos

d9LEOMEEgL 39OLo30 IMhogEom 12; b53356dm LoGYzgdo - FOoyEom 12; bsddmdol @gdudo - 12;

HMlmen 9bsBg IgbHrengdgero bsdMmdo - IhogEom 12; o@g®s@mmol Bsdmbsmgswrol 9999y

96»30L GgHodg 0baoliv® s MMl gbgdby 99990 I000mMId0m: BIMMIOL EILILYEGds,

933MMOL (53GHMM9doL) Lobgwo (LEWWOE) s 335M0. GgHoMIgl dmEwemds Mbos oyml 5-15

LEHModmbo;

2. 6s36OHmo FoMmdmagbowo Mbs ogml 3mddadd ©olzbg (CD-R) @s g6 9a%gd3memow A4
BMOoG0b Jose DY (839300©) ©)FROO;

3. 6596OMAL 06 Mbs ghHmzmEaL 8mbszg8gdo 93GHMMOL (53GHMMm9dOL) Tgbobgd: 535009009960
bseolbo/lsdgEbogMm bo@olbo, 05659 gdmds s LsdMTom sEHOWo;

4. 376boerdo J3994bgds dbmemme Mg396%B0Mmgdso bsdmmdgdo;

5. ©9©5J30s TBIOL s FIOL gMm §Mbsedo gHmo s 03039 93BMMHIOOL JogM TgbdHyergdwye
065999 gL Lodo LESEO0L 35dmd39ybgdsL;

6. 653OMT0L 439MHIOOL H5MEIbMds 60LOBLIMGOs 5-sb 30 2390 3®Y;

7. 533™MM0 35Lbl 5390L 653OMA0L F0bssOULS s batolbByg; 08930 93EBHMODs bt 0.
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FOR AUTHIORS

procedure for submission of scientific papers in journal

In the Journal “Transport and Machine Building” of Transport and Mechanical
Engineering Faculty of Georgian Technical University manuscripts will be submitted in
Georgian, English and Russian languages with satisfying of the following conditions:

1. The paper must be performed on A4 page format with interval 1,5 by requirements of
ISO standard:
a) The paper must be prepared in Microsoft Word with using of redactor for the tables
and formulae; is possible to use the program Microsoft Excel.
b) Margins: top — 25 mm, bottom — 25 mm, left — 25 mm, right — 25 mm.
c) Performed in Georgian paper must be typed in Sylfaen, performed in English and

Russian papers — in Times New Roman.

d) Title of paper must be typed in Sylfaen (18B); name and surname of author — in

Sylfaen (14B); affiliation, in parenthesis — in 13B; abstract must be performed in italic

12; keywords — in 12; body-type — in 12; performed in Russian paper — in 12; after

references should have the abstracts in English and Russian with following: title of

paper, name and surname of author (authors). The abstract should not exceed 5-15 lines;
2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed
on format A4,
3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Only the peer reviewed works are published in the journal;

5. The editorial supports the publishing of no more than three articles published by the
same authors in one journal;

6. Size of paper’s sheet is determined in range from 5 up to 30 pages;

7. The author is wholly responsible for the contents and quality of the paper; Printed by

authors.
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K CBEJAEHHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B sxypnan “TpaHCHOpT M MaIIMHOCTPOCHUE”  TPAaHCIOPTHOTO W MAIIMHOCTPOHTEIBHOTO
¢dakynpreta ['py3HMHCKOTO TEXHHYECKOTO YHUBEPCUTETAa HaydHble pabOTHl MPEICTAaBISIOTCA Ha
TPY3WHCKOM, aHTJIMHCKOM H PYCCKOM SI3BIKaxX ¢ COOTIOJICHUEM CIIeTyIOMNX TPeOOBaHMIA:

1. Pabora nomxkHa OBITH BbINIOJHEHA HAa Oymare Gpopmatom A4 c uHTepBaoM 1,5 Ha me4aTHOM
JICTE coriacHo TpeboBanusaM cranaapra 1SO:

a) Paborta noaroraBnuBaercs B Microsoft Word ¢ ucrnosibp30BaHHeM peaakTOPOB TaOIHIL U

bopMyIT; BO3MOXKHO HCIOIb30Banue mporpammel Microsoft Excel.

0) pa3Mepsl 1oJisg pabodero jucTa: BepxHee — 25 MM, HWKHee — 25 MM, JieBoe — 25 MM,
npaBoe — 25 MM.

B) BBINOJIHCHHAS HAa IPY3WHCKOM SI3bIKY Pa0OThI JOJDKHA ObITh HaOpana mpudrom Sylfaen,

BBITIOJTHEHHBIN HA aHTJIMHCKOM U PYCCKOM sI3bIKax paboTel — mmpupTom Times New Roman.

r') Ha3BaHHE PabOTHI JOJDKHO ObITh HaOpaHo mpudpTom Sylfaen (18B); ums u pamunus aBTopa

— mpudrom Sylfaen (14B); Ha3BaHWE OpraHH3aIlUH, /€ BHITOJHEHA Pad0OTa, YKA3bIBACTCS

B ckoOkax — mmpudrom 13B; pestoMe pabOTHI BBINONHSAETCS KypCUBHBIM mpupTom 12;

KJTFOYEBbIE cJI0Ba — mpUTOM 12; TekcT paboThl — mpudTOoM 12; BBIIOIHEHHAS Ha PYCCKOM

S3bIKy pabota — mpudrom 12; mocie nTUTEepaTypsl MpHUIaracTcs pe3roMe Ha aHTIMHCKOM H

PYCCKOM SI3BIKAX CO CJIIYIONIMM yKa3aHHEeM: Ha3BaHHe paboThl, UMs M (aMumius aBTOpa

(aBTOpoB). OOBEM pe3roMe He TOJDKEH MPEeBHImaTh 5-15 CTpOK;

2. Pabota momkHa ObITh mpezacTaBieHa Ha komnakT-mucke (CD-R) u B ogHOM 3x3emruisape
(pa30opumBo) HareyaTaHHOW Ha Oymare Gpopmara Ad;

3. K pabote npunararorcst JaHHbIE 00 aBTOpe (aBTOpax): Hay4dHas CTENeHb, 3BaHUE U JIOJDKHOCTD;

4. B )xypHase my0OIUKyIOTCSA TOJIBKO pelieH3upyeMble paboTsl;

5. Pemakuus cornacuTcs HamedataTh B OJHOM >KypHaje He Oojee TPEX CTaTheil BBIOJTHEHHBIX

OJITHUM H TEM K€ aBTOPOM;
6. KonmuecTBo nucToB paboTsl onpeaensercs oT 5 1o 30 ctpaHu;

7. ABTOp HecE€T OTBETCTBEHHOCTH 3a COJICpKaHUE U KauecTBO padoThl; [leyaraeTcs Ha aBTOPCKUH

CUCT.
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