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30, (Lombom, HMIgEoE EYTobgmE LogMEILS S MYMEO F3M0EJI0 0IMEXIOOMO
Bofibgboon  b3gds) 39379MF0L  BMOToMGISL  Mameme  F3Godgdo  [4]; gl 3GmEgLo
3690939303 gmMgds 58dMs30L ddomdolsol, s8oGHMmd 353mwdol dgddbol 3Gm3gLols
d9LHogolsls x9gH™M3560 YMEsads Mbs ©sgMIML 30639e  LoxggbMOLsE. 39349990l
3MOI0M9d0L 9l 930DMmEO Fgodergds godm3z0Ygbmm, MM 30l dogrgdols s wwgb@ol
ddGm5mdol  LoRJsMOL MHgaoMmgdol gMm-9OHmo bsdMogds (saseroms®  3mb3zgogcmols

3503900U5).
bogmbggoghm g g
539653900l
LoobgoModm ) s
bdgdgdo 5 >/ - 4 Ry
S

Ne 1 2 3 4 5
ol /6500 1809/3,14 | 279%/4,71 420°/7,326 480°/8,373 530%9,245

(o $930L BogBHmeo  e“”
0,1 0,935 1,279 2,1545 2,6545 3,1585
0,2 1,87 2,558 4,309 5,309 6,317
0,3 2,558 4,09 8,945 12,234 15,88
0,4 3,498 6,542 18,568 28,19 39,91
0,5 4,784 10,463 38,549 64,957 100,32
0,6 6,542 16,733 80,0,13 149,67 252,16
0,7 8,947 26,76 166,094 344, 88 633,81
0,8 12.235 42,798 344,78 794,7 1593,09
0,9 16.733 68,447 587, 505 1831,16 4004,25
1,0 23.104 111,052 1519,285 4328,578 10352,608
1,1 31.627 177,860 3160,845 9999,534 26094,847
1,2 43.293 284,860 6576,080 23100,123 | 65774,831
1,3 59,264 456,229 13681,415 53364,055 | 165792,439
1,4 81,125 730,695 28463,934 123277,367 | 417897,428
1,5 111,052 | 1170,276 592,698 284785,502 | 1053354,795

50f9M0owol dobgzom dg0dwgds 503603bmm, HMA Loddgbol botrx By Gymw® F3MoEgdo
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LAHOGHO3MO o 9993 30MMPOBIF0IMO
396005396MH0900L5396 5dmdM53900L056539 39OV B3O To, brrerm saMAgEgdgb G5 538-0l
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(08530MHMMS© 353790l 25609dmT0). ©YdgdoL 3OHMYMIFM IMdOSMBL sbrMM(309w9dlL
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fobolffoo  qom3wgdom  I3MHMYJHIOMOo, FM30L  dMEM369dMIb  ©s393806M9d O
d6mhotrmwwo d0ddsM039¢gd0. 50b0dbmwol gomgzsosfiobgds s sMBGOIMMO oG M-
AMOMwo  Fysmrmgdol  sboerobo  0dwgzs  Loxgdzgel  ©ogoL3360m, MHMI  YMTgdol
396005396H0900Ls396 L3Ol  sFYgdoLMBsgy, MM MGH  F3MoBHJdo  bgds  Lombols
03999000 EMY670MJOOL MFOEIMIYO FosGOMEYOS.

35399999- Mol 3domdol 3MMm3EJL0, oblo3MMGMgdI0m Lofgol dmdgbEHdo (HmLsg bobwmbo
90800656MH9mdL 30OMBEGH03MO ©9703d0), RIGGIA0  LO3OLAOL  FIJSMSOL  HITO30L
096@GHMM0s. gLsdsdobo, Jobo 356599EBHMJOOL bLOBOZMOLLL, 0GIOSEOWWwo FgmmEom
390d@gds 259309960 gbEGHWMO LsgoLMmOL 4o5b656MH0T9d0L IgNMEO3s, o3 dggbgds bol@o
LoYMY6oLS S JESLEBMIYMOUL (. 5ddMSZ0 MEIOL BYI30MHOLS s 153MB3909MM W9gbE oL
- 9a3bEGMIGMOL) MOPN0IOHMT0sbErMgdol BMUE MG 565E0DBL, 080 X IO 96 SOLYIMOL
[5]. 90235650, W9gbGHMMo 3b390960L B39 gdMH030 MM 53dM53900, MHMEILSE Tom
9999505 “bgds0 1390 bobbom, 9.0. gElEHM30OMUBESGH03NO s JEbEBHMI0POMEO-
Bsdogme M9:0dd0, 99odEgds 2530968500 Mmm, MMAM®3 ddszmo 9bGHMmo bs30LsMO.
353719-0Mengd0lL d90mbgqzsdo 30 LoFomms B3xE0R0ZMIMO 3OMEILYOOL dom3zseolfjobgdom
(©093900L g0 MYB70MIOOL 9R9JEHOL SBJotds; 353990l BMOIOMYdOL 3OHM(3ILOLS S
Mol bsBmgzsbo LoBJseol d9dsbozmmo darmzoMgds s 5.0.) 53965306  JOMOMSEO
35659930900l 56g5MH0dols FgnMmE030L IBMLEHIOS - sFMT539dd.

33360

533™bMIo® 353999ME 99doboBdgd0sb0 (530) 353499-58d6530L BH9dbo3mEo Tob39bgdEgdOL
996B935-259695600905 ©s dMJs  3MMgdBHol  Fgpabs Bgdoldogmo  LogdLdwrmsdsEom
399603160 85839698 9d0L5 s HYMEMYPOMOO 30O B9dOLOIMZ0L, TguMYIEEIds 990
30699300l LsFoMmgdol 569dg; 306506 53dM530L 39domdols M95000 S MHJMEMYOMOO

306010900, 9293059350 56 9033 gds.

399mygb9dmo {gsHmgdo s o@gho@mms:

1. Monoaunn H.II. Pa3zpaboTtka Bakyym — OapabaHa ¢ aBTOHOMHMMHU BaKyyMHBIMU MEXaHH3MaMHU
JUTS TIPUBOJIOB PYTHUYHBIX JIEHTOYHBIX KOHBEUPOB. ucc. Ha couck.Yu. Cren. Kang. Tex. Hayk.
Towumucu, 1980. 177c.

2. Monomuna H.II.  (54) [IpuBonnoit  GapabGan neHTouHoro konBewepa. ABT. CBug. CCCP
Ne 543574 Bron. nzobperennn Ne 3. 25.01.77.

3. Mycxemumsuau B.JL., Kyrarenagze A.A., Mononuna H.III. IlpuBox mneHTOYHOrO KOHBEHEpaA.
Ast. CBug. CCCP Ne676 506. bron. m3o6peternn No28, 1979.

4. Myp A. Tpenne u cma3ka 3JIaCTOMEPOB. CHIA, 1972 mep. ¢ anrn. Kaam. Xum. Hayk.
I''1.Bpoackoro,M., “Xumus™ ,1977. C. 264

5. Myp. A. OcuHoBel u mpumeHeHusi  TpubonHuku. Ilep. C anrnmuc. Kann. ®us. Hayk. C. A.
XapnuamoBa. M. «MUP» 1978 — 488 c.

6. 3. dlbgarodgzowo, M. dmwmobo, 6. dmemEobo. 353md-59d653930L LogzmbEod@m
D95306900L 3MbLEHMMJ309d0. LsdmnM FMHbsgro Ne 1 (12), »doErolo,2004. 3. 21-23

7. b. 9mwmobo, 6. Inwmobo. 30OH™Mm©0bs30396 Mg00d0 dmddsgg 35349w99-merol
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8. b. dmerm©obo, M. Inwmobo, 35321M3-5dd6M530L Lo3MbEIGH™ FZM0EHIB Fobdmgdols
39496035909 LoMbob MFYy39@) 653909 290sE0BIdOL 33ag3s. Lodmm FmMbogro Ne 1-2
(18-19), mdogobo, 2007, a3. 31-36.

HccaenoBanue onTUMM3ALMU TATOr0 akTopa ¢ MOMOIIBIO YIIPABJISIEeMHUM
aAre3HOHHUM TPEeHHEM
3ypab I'ynaBanze, Pepaz Mosaoaunu, Hopuur Mosoaunn
Pesrome

YIUBHUTEIHHOE IPUPOTHOE SIBICHNE KaK B BAKyyMe, TaK M B OOBIYHBIX aTMOC(EPHBIX YCIOBHSX !
A ero uzyyaromasi TpuOOoJIOTHs - 5TO BUJ UCKYCCTBA M MBIIUICHUS, 3TO HHTEIUICKTYaIbHbIH MOAX0A K
THOKOMY COTPYAHUYECTBY CIHEHHUATIMCTOB B PA3JIMUHBIX 00JACTAX HAYKH M TEXHHKH. DTO HCKYCCTBO
NPUMEHEHUS] aHaJIn3a ONepanuil Uil pelieHus 3aJad HauOOJNBIIEr0 SKOHOMHYECKOTO 3HAYCHHS,
HaACKHOCTH, SKCILUTyaTallMd W HEUCIPABHOCTHU MCIIOJIB3YCMbIX TCXHHUYCCKUX yCTpOI\/'ICTB. OHHOﬁ us3
OCHOBHBIX 337[ad TPHOOJIOTHH SBISAETCS PETYJIMPOBAHUE CUIIBI HaKaTHsA, KOTOpas IODKHA OBITh
MUHHUMAaJIbLHOU B CICAYIOINX MEXaHU3Max U MaKCHUMAaJIbHOH B ABUTaTCJIAX, TAC AJOIMYCKACTCA HAarpysKa.
Takum oOpazoM, HEOOXOMUMO O0BENWHUTH HAyKy W TexHoJoruu. Ilpm ocobom pexmme TpeHus (B
MOBEPXHOCTHOM CKJICHBAaHWM 0€3 Mapbl CKJIEMBAEMBIX JIMCTOB) BHEIIHHE TPEHHS IEPEXOISIT BO
BHYTPCHHUC, TOBEPXHOCTH CKUMAIOTCA U CUJIBHO IMOBPCKIAAIOTCA MPU NEPEMEIICHUN 1O OTHOIICHHIO
JpYT K ApYTy (3TO HempHuemiieMo Ui Hac). MIHoTia 3To sBJICHUE HAa3bIBAIOT YUCTOE TPEHUE (B HACTOS
miee BpeMsl - KOXE3Wsl), XOTA BHEIIHE €ro Helb3s paccMaTpuBaTh Kak cruiodeHue. [locneanue
HCCJICA0BaHM MOKAa3aJIn, YTO B BAKYYMC TPECHUC HE ABJIACTCA IMPUHIUIINAJIBHO HOBBIM IIPOIECCOM; OHO
HOTYMHACTCS T€M K€ OOIIMM 3aKOHOMEPHOCTSM, YTO M B aTMOC(EpHBIX YCIOBHAX. B wacTtHOCTH,
MOJIEKYJISIPHO-MEXaHUYecKasi TeopHsl TpeHHe (i1 Hac Oojiee MHTEpEeCHa MOJEKYJSpHAs TEOpHs)
BIIOJIHE TIpUEMIIEMa JIUIsl BOTOpaHHs B BakyyMe (cM. 3aropathb. 4). OmgHako B Bakyyme Kod((huimeHT
aJre3u COJIOMBI 3HAYMTENHHO BHIIIE, YeM B BO3IYIIHOW cpesie, MOATOMY KOX(QQHIMEHT aare3nu
COJIOMBI JIOJKEeH OBITh O0NBIINM. (CM. 4-i1 cepuH JIEHTHI Jipeiika, Jake eCIIU 3TO MPOU30MIET, B paiioHe
HEOOJIBIIOr0 3aTSHKHOTO TAJCHNsI, €T0 IIOYTH He TIOBPEKAAIOT - Oe3 pa3pesa).

Study of the optimization of adherence factor in controlled adhesive resins
Zurab Gudavadze, Revaz Molodini, Noring Molodini
Absrtact

Friction in vacuum and in normal atmospheric conditions is an amazing phenol-menon of nature!
Its study tribology is a kind of art and thought; It is an intelligent approach to flexible cooperation of
specialists in various fields of science and technology. It is the art of using operations analysis to solve
problems of the greatest economic importance; reliability, operation and wear of used technical
equipment. One of the main tasks of tribology is the regulation of friction forces, which should be
minimal in the following mechanisms and maximal in drives, where drag is allowed. In this way, the
union of science and technology is necessary. When friction occurs in a special mode (in the superficial
view of a friction pair without a brush), the external friction is transferred to the internal one, the surfaces
get stuck-welded and significantly damaged when moving relative to each other (this is unacceptable
for us). Sometimes this phenomenon is called "pure friction" (now cohesion), although it cannot be
considered as external friction. Recent studies have shown that friction in a vacuum is not a
fundamentally new process; It obeys the same general laws as atmospheric conditions. In particular, for
friction in a vacuum, the molecular-mechanical theory of friction is completely appropriate (for us, the
molecular theory is very interesting and reduces wear; see Fig. 4). However, the adhesion coefficient of
friction in a vacuum is much higher than in an air environment, therefore, the coefficient of adhesion
friction should also be large. (In Fig. 4, the elastic slip of the tape, if it occurs, is in the region of slightly
stretched sag, with almost no wear to its damage).
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PexyneparuBHBIA peKUM Ha 3JIEKTPOB0O3aX MOCTOAHHOI'O
TOKA ¢ LIMPOTHO-UMILYJILCHBIM PeryJUpoOBaHUEM

HANIPS’KCHUA HA TATOBBLIX JIBUI'aTC/JIAX

Cepro Kapunuauc*, Apranauna Hlapsammaze**,
Mupuan HouxanamBuan™**, Apuni 3epexkuaze****,

I'uopru Lixomemmaze™****
*npogpeccop, I'TY, an. nouma. s.Karipidisi-karibovi@gtu.ge;
**npogeccop, I'TY, sn. nouma: a.sharvashidze@gtu.ge;
***0oxmop unocenepnvix nayk, I'TY, an. nouma: miriantsotskhalashvili05@gtu.ge;
**¥*accoyuuposannuiii npogeccop, I'TY, sn. nouma: archilzerekidze(@gmail com;
AKX Cmyoenm macucmpamypuol, I'TY, o1. nouma: tskhomelidze.giorgi22(@gtu.ge
(I'py3uHckuii TexHuvyeckuii ynuBepcuret, yia. M. KocraBa Ne71, 0175, Tonaucu, I'py3us)

Pe3tome: B pabome npouszgeden ananus pabomol WupomHO-UMNYIbCHO20 PeSyIsamopad ¢ ma208biM
ogueamenem NOCACO08AMENLHO20 B030VHCOEHUS 8 pedcuMe CamMo8030YHCOeHUs (2eHepamopHblil
peacum). B pezynomame ananuza 31eKmpomMacHUmMHbIX NPOYECco8 NPediodceHbl KOHKPEemHble cXxembl
PEKYnepamugHo20 MOPMONCEHUs C MA08bIM O8Ucamenem Hnocie008amenbHo20 030yicoenus (6
pedicume camogosoyscoenus) o nekmpoeosoe BJI10, BJI1I. Ilpusedenvt coomeemcmsyoujue
ananumuyeckue 8blpadiceHus, No360aAI0uUe PACCUUMAams 6HEeUHIe XaPaAKMePUCIUKU 8 DIIMOM Percume
PEKYRepamuHO20 MOPMONCEHUS C O8Uamenem nocie008amenbHO20 8030YHCOCHUS.

KuarodeBsble cioBa: reHepaTop, TpaH3UCTOP, TOK, HAMPSHKEHNE, peKyTepalys, TOpMOXKeHHe, MHTEpBall,
NOCJIeJOBATENbHbIH, TArOBBIM JBUraTeNb U T. .

Beenenne

Kak u3BECTHO, peKyIepanuio SHEPTUM HCHONB3YIOT AJIS MOJAEP)KAHHUsS HMOCTOSHHOM CKOPOCTH Ha
3aTSHKHBIX CITyCKaX, a TakKe Ui CHIKEHHS CKOPOCTH JBIDKEHHSA. B 3aBHCHMOCTH OT KPYTH3HBI
YKJIOHOB U UX NMPOTSDKEHHOCTH HA JIMHUSX C TOPHBIM ITPOGUIIeM, pacxo/ 3HEPTUH Ha TATY CHUXKAETCs
Ha 15-25 %.

IIpumeHeHne WMITYIBCHOTO pETYJIMPOBAHMS HANpPSKEHHUs Ha 3aXUMaxX TITOBBIX JIBUTaTesei
3HAYUTEJILHO TIOBBILIAET IIOKas3aTeld 3Toro pexxkuma. B cymectByromeit cucreme (Puc. 1, 0)
peKyteparys CTAaHOBUTCS BO3MOKHOM, ecin cymMmapHas DJ{C Bcex aBurareneil 60blie HapsHKEHUS
ceTH. B pexuMme HUMIYIbCHOTO pETYJIUPOBAHUS pEKyNepanys CTaHOBUTCS BO3MOXKHOM MpH
3HAYUTENBHO MEHBIINX 3HaUYeHUAX cyMMapHOU O/1C TATOBBIX MallUH.

Ha puc. 1, (a 1 6) nmpuBeneHsl CXeMBI TATOBOTO U PEKYNEPATHBHOTO PEKHMOB B HACTOSAIIEE BPEMs
paboraromux 3nextpoBo3oB BJI10 u BJI11. Kak 3To0 ciexyer u3 cpaBHEHHUS! CXEM B pEKyNepaTUBHOM
pexxume (puc. 1, 6) TAroBBIE IBUTATETH MOCIEA0BATENLHOTO BO30YyKaeHNd (puc. 1, a) mepeBeneHs! B
PEKUM HE3aBUCUMOTO BO30yxnaeHus. [Ipu sTomM, 0OMOTKHM BO30YKICHHS TITOBBIX ABHTrareiei B
MOTOPHOM DPEXHME BCerJa coelIMHEeHHl nomnapHo 1-2, 3-4 mocnenoBarenbHO, B cxeme puc. 1, 6 oHn
pa3MenIeHbl KayKaast OTJEIbHO YTO 3HAUNTENIBHO YCIOKHSET ITPOLIECC MEPEKITFOUEHHS CXEMBI JI 3TOTO
peXHUMa.

Ha puc. 1, 6 myHKTHpHO#1 TMHKEH 0003HaYEH arperar (MOTOp-TeHepaTop) sl MMTaHUS 3THX 0OMOTOK
B 3TOM PEXKHUME.

KpymHbiM HemocTaTkoM cxeMbl puc. 1, O sBJIsEeTCS HaJMYMEe ONHOTO arperaTa MOTOp-TeHepaTopa —
IpUYMHA CJIOXHOM CXEeMbl, KpOME€ TOro, HENOCTaTOYHAas MOIIHOCTb I'€HEpaTopa, MsIrKue
peKyInepaTUBHBIE XapaKTEPUCTHKH MPH BBICOKHX CKOPOCTSIX. JTa cxema Oonee 70 et paboraer Ha
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. _______________________________________________________________________________________________________________________________________________________________]
anekTporo3ax tuma BJI10 u BJI11, rme MammHUCTBI 00ATCS CTaBUTH pekymepainio B pekume (I1)
MapauIeIbHOTO COSAUHECHHUS TATOBBIX JIBUTATENCH (ITPU BEICOKUX CKOPOCTSX).

3 kB 3 kB

Puc. 1. Cxemovt mazoeozo (a) u pekynepamuenozo (6) pexcumog 3nexkmpogosoe BJI10, BJI11

OcHoBHast YacTh

st cpaBHEHHMsI O cxeMoi puc. 1 6 — peKynepaTUBHOTO TOPMOXeHHs 1ekTporo30B BJI10 u BJI11 Ha
pHcC. 2 IPUBOAUTCS cXeMa, KOTopasi paboTaeT B MOTOPHOM M B PEKYIIEPAaTUBHOM PEXXUMax AJISI TEX JKe
3JIEKTPOBO30B C TATOBBIM JABHUTATENIEM TIOCIEI0BATEIFHOTO BO30YKICHHUS.

B cxeme, nmpuBeieHHOI Ha pHC. 2 B MOTOPHOM PEXHMME BKITFOUESHBI KOHTaKTHI 1-3-4, 6-8-9, B peBepcope
B-B. Ilpu nepexone B peKkynepaTUBHBIN peXUM, BBIKIIOUAETCS CHIIOBOM KOHTakTop «K», 3aTem 0e3
TOKa peBepcop nepeBoautes B pexum H-H, BkimtogaroTcst KOHTakTOpHI 2-5, 7-10, B pe3ynpTaTe BCero
9TOr0 coOupaercs pabouyas cxema peKyNepaTHBHOTO TOPMOXKEHHUSI C TATOBBIM JIBUTATENIEM
MOCIIEI0BATENILHOTO BO30YKACHHS (B PEXKIME CaMOBO30YKICHIS).

CpaBHeHUE cXeM, IPUBEICHHBIX HA pUC. 1, 0 1 puC. 2 MoKa3bIBaeT OOJBIINE YIPOIIECHHS P MEPeXoie
C MOTOPHOTO PeXHMa B PEKYIEPATUBHBIN C TATOBBIM JABHIaTElIEeM IOCIEI0BATEILHOTO BO30YKACHUS
MIPU UMITYJIECHOM PETYJIHUPOBAHUH.

Ha puc. 3 mnpuBeneHsl pa3sBEpHYTHIE CXEMbl PEKYNEPATUBHOIO TOPMOXKEHUS Il PEXHMOB
napajuienpHoro (puc. 3, a) U mocieaoBaTeIbHOro (prc. 3, 0) COSAMHEHNS TATOBBIX JBUTATEIICH.

Huxe Bkpatiie paccMOTPUM IPUHIIMI paOOTHI TSATOBOTO JBUraTelsl IOCIIEI0BATEIBHOTO BO30YKICHUS
C UMITYJIbCHBIM PETYJIATOPOM B PEKUME CAMOBO30YKICHUSI.

IIpormecc pekymepariu B cxeMe puc. 4 MPOUCXOIUT B CICTYIONTNM 00pa3oM: B Hauase, Korma TATOBBIN
JBUraTeNb paboTacT B MOTOPHOM PEXHUME, TOK [, IPOTEKAET CBEpXY BHU3, B 0OMOTKE BO30YKICHHS OT
Hayaja K KOHILY, @ B PEKYIIEpaTHBHOM PEXHME — TOK MEHSIET HAallpaBJIEHUs U MPOTEKAET CHU3Y BBEPX.
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YroObl MammHa HE pa3sMarHUTIIACH TPH BBEIKIIOUECHHOW IIEMHM pPEBEpcop C ToJjokeHus B-B
nepexiouaetcs B nongokenue H-H u Bximouaetcs tpansucrop Vz. C 3Toro MoMeHTa, B nHTepBasue 0 <
t < T, MOXHO HamMcaTh:

di
E:CVcD:iR+La; (1)
rae: C = 5,3C, u/Dy ;
C, = PN
e = 60a IIOCTOAHHAadA ABUT'aTeJid,;

P — 9UCIIO Tap MotocoB; N — YHCII0 aKTUBHBIX TIPOBOJAHUKOB OOMOTKH SKOPS; @ — YUCIIO
napajjieabHbIX BETBEH OOMOTKH SIKOPS;
U — TIepeIaToOuHoe Ynciio 3youaroit nepenaun 4 = n/N, = 3,81 — 3,85. n — 060poTHI
nBuratens, 00/mMuH; N, — 000pOTHI KOJIECHOH Mapkl, 00/MHH;
D, — nmnameTp KoJeca o Kpyry katauus, D, = 1,25 m;
V - cKOpOCTh TOKOMOTHBA, KM/4;
@ - MaTHUTHBIN ITOTOK, BO;
[ - MTHOBEHHO€ 3Ha4€HHE TOKa KOHTYpa;
R, L - cymmapHble 3HaueHus, R = (rﬂ +1+ rﬂ) + R, Om; L =Lg+ Ly, I'n;
I;, I - cpenHye 3HaYeHNSI TOKOB KOHTAKTHOW CETH M ABUTATENsI B MOTOPHOM H B PEKYIIEPaTUBHOM
peXUMax COOTBETCTBEHHO.
Ha sTom nHTEpBase npoucxoaAnT HaMarHUIMBaHUE TSATOBOM MAIIMHBL, TOK i ¢ MUHUMAJIBHOTO 3HAYCHHUS
imin BO3pacTaeT OO0 MAaKCUMAIBHOTO I, (puC. 4, 0). DTOT peXUM HA3bIBACTCS PEKAMOM
BO30YKICHUS, KOTOPBIN 3aBUCUT OT OCTATOYHOTO MOTOKa @y. J{7151 BBICOKOBOJIBTHBIX MAILIMH, TAKUX KaK
TJI2X on 3maumtenen, HampsokeHne Ha HuX Tpu oToM paBHo 100-150 B, Tak uT0 mpoGiIeMbl
camMOoBO30y>kAeHUST HeT. [yi1 HU3KOBOJBTHBIX MAIIMH MpoOiieMa ecTh. B 3THX ciyuasx nenaroT
MOJIIUTKY, KaK 3TO IMOKa3aHo B CXeMe IMyHKTHPHOH JuHuei (Ey, Ry).
B unreppane T, <t < T — T, tpan3ucrop V2 BelkiIro4aercs. /st 370ro MHTEpBajia MOKHO HalUCATh:

di
CVo+L—=iR+U, )

di
Kak BuanOo u3 (2) B 3TOM ciydae L —; HANPABJIEHO COTIACHO 3C (E), uto cniocoOGcTBYeT MOTYIEHUIO

MHUHHMMAJIbHBIX 3HAYE€HHH CKOPOCTEH B 3TOM peskuMe. B 3ToM HHTEpBaje NpOuCXOIUT NPOTEKaHUE TOKa
OT TATOBOTO JIBUTaTeNs (reHepaTopa) K MCTOYHHUKY ITUTaHUS.
U3 BoipakeHust (2) 11 338BUCMOCTH CKOPOCTH OT TOKa [, ¥ TIOTOKa @ MOKHO HAIKCATh:

_U+IR

= "Co )

Kak 310 BumHO U3 (3), CKOPOCTH MOXHO YBEIMYUTHh yBEIHMYEHHWEM cOMpoTuBIeHHs R (He Bcerma
JKEeJNaTeNbHO) U YMEHBIIICHHEM TIOTOKa @.

Kax 310 sicHO U3 cxeMblI puc. 4 B 3TOM clly4yae NepBUUHBINA TOK [; oTiM4yaeTcs ot Toka [ nsuratens. OHu
CBSI3aHBI MEXKIY CO0O0M COOTHOIICHUEM:

11=1(1—%). )

O‘lCBI/I)_'[HO CpCAHCC 3HAYCHUC HAIIPSKCHUA HAa ABUTATCIIC 6YI[CT IIpU 3TOM PABHO:

U=uU (1—%), (5)

roe: U — HaIIpsHKCHUC Ha 3aXXKUMax ABUI'aTCIIA.
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Puc. 2. Cxema INEKMPOB603a ROCMOAHHO20 MOKaA C NJIAGHBIM pely/iuposanuem
HANPAIICEHUSA 6 MOMOPHOM U 6 DEKYREPAMUBHOM PEHCUMAX C MACOBBIM osuzamenem
noc/1e008amenbHO20 8036y.m'0euuﬂ

Ha ocHoBaHuU mpOBEIEHHOT O aHATN3a PEAJIOKEHA KOHKPETHAS CXeMa PeKYTepaTUBHOTO TOPMOKEHUS
annektpoBo3oB BJI10, BJI11 ¢ mmMpoTHO-UMIYIBCHBIM PETYIMPOBAHMEM C TATOBBIM JIBUraTelIeM
MOCJIeIOBATEIFHOTO BO30YKICHHEM, cXxeMa mpuBeeHa Ha puc. 3. Ha puc. 3, a mpejacraBiieHa cxema
JUTSI TIApAJIIEIIBHOTO COSAMHEHUS TATOBBIX JBUTATENEH JUIst BBICOKMX ckopocteit 50-110 km/4. Ha puc.
3, 0 mpoBemeHa cxeMma IS TOCIICIOBATEIIPHOTO COCAMHEHHS TATOBBIX IBUTAaTelle. JTa cxema
obecreunBaeT peKynepaiuio 10 OCTAHOBKH IOe3/1a.
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Puc. 4. Cxema u ouazpammol moKos, NOACHAOWUE PAOOMY MA206020 08UzaAM N NOCTE006AMETbHO20

6030YHCOCHUS 6 PecUME CAMOBO30YHCOCHUS NPU UMAYTbCHOM PEZYyTUPOCAHU

Kak 310 BUIHO U3 CXEM PEKYICPATHUBHOI'O TOPMOKCHHA C TATOBBIM JIBUTATCIIEM IIOCICAOBATCILHOI'O

BO30YX1eHus (pucC. 2), 0OMOTKH BO30YKISHHS TATOBBIX ABUratenei 1-2, 3-4 kak B MOTOPHOM, TaK ¥ B

PEKYNCPATUBHOM PCKUMaAX OCTAKOTCA Ha CBOUX MCCTAX, YTO OUCHb BAXKHO IJIA 9TOH HOBOH CHCTEMEI

PEKYIIEPaTHBHOTO TOPMOKEHHUSL.

BeiBoabI:

1.

Ilpennoxkena cxemMa  pEKyNEpaTUBHOIO  TOPMOKEHHMS C  TSICOBBIM  JIBUTATeNeM
MOCIIEOBATENILHOTO BO30YKIEHHIO B PEXUME CaMOBO30YKICHHUS C IIUPOTHO-UMITYJIbCHBIM
peryaupoBanueM Jis 31ekTpoBo30B BJI10 u BJI11, koTopas mo3BossIeT peKyIepaluio BIJIOTh
JI0 OCTAaHOBKH T10e3/1a (2-3 km/4 BMecTo 20-25 km/4);

2. Tlepexoj ¢ MOTOPHOTO PEXHMa B PEKYNEPATHBHBIA MPOUCXOIUT MPOCTHIM MEPEKITIOUCHUEM
KOHTaKTOPOB, 0€3 U3MEHEHHSI CXEMBI;

3. TlockonbKy peKyrepaTHBHOE TOPMOXKEHHUE I10 TPEIIOKEHHON CXeMe OCYIIECTBISIETCS 3a CHET
caMOBO30Y>KACHHUS TATOBBIX JBUraTeliedl MOCTOSIHHOIO TOKa, OTMNAaAaeT HEeoOXOAMMOCTh B
HAJIMYMU MoTop-reHeparopHoit ycraHoBku (HB-436b, m=1900 kr) ans nutaHus 0OMOTOK
BO30YKIICHUS;

4. llponsBeneH aHAIN3 AIEKTPOMATHUTHBIX MPOLIECCOB B CHCTEME PEKYIIEPATUBHOTO TOPMOKEHHS
C TATOBBIM [IBUTATEJIEM IIOCIENIOBATEIFHOTO BO30YXKACHHUA B PEXXHME CaMOBO30YKICHUS C
HIMPOTHO-UMITYJILCHBIM PETYINPOBAHUEM;

5. TlpuBenmeHbl  COOTBETCTBYIOIIME (OPMYJNBI, TO3BOJSIOIIAE  PACCUUTATh  BHEIIHIOK
XapaKTePUCTUKY.
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Regenerative mode on DC electric locomotives using pulse-width voltage
regulation on traction motors
Karipidis Sergo, Sharvashidze Avtandil, Tsotskhalashvili Mirian,
Zerekidze Archil, Tskhomelidze Giorgi
Abstract

The work analyzes the operation of a pulse-width regulator with a sequential excitation traction
motor in self-excitation mode (generator mode). As a result of the analysis of electromagnetic processes,
specific schemes for regenerative braking with a sequential excitation traction motor (in self-excitation
mode) were proposed for the electric locomotive VL10, VL11. The corresponding analytical
expressions are given that allow one to calculate the external characteristics in this regenerative braking
mode with a sequential excitation motor.
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Assessment and Selection of Public Transport Buses Operating in Dedicated
Lanes by Dynamic coefficient
Davit Pridonashvili, Valeri Jajanidze, Nugzar Diasamidze, Omari Mamalashvili
Abstract
The domestic life and economic activities of the big cities (including Thilisi) are significantly
dependent on the proper operation of the city’s public transport. Due to a number of subjective and
objective reason, it is difficult for the transport to fulfill the assigned duty (to meet the population’s
demand for movement quickly, comfortably, safely). The mentioned challenge is particularly perceived
in city buses, decreasing the average speed to 10 km/h. In order to solve this deficiency, the article
presents the methodology that takes into the consideration separated lanes of public transport, the
assessment of which should be done by 3-factor analysis.

Ouenka u noadop no ko3¢gpPuIUeHTy TMHAMIAYHOCTH TOPOACKHMX aBTO0YCOB, pa00TAaIOIIMX B
BbIJIeJIEHHBIX M0JI0CaX
Jasun Illpunonamsuiau, Bagepu Jxaxxanuaze, Hyrzap Iuacamunze,
Omapn MamanamBuiu
Pe3ome
ExxenHeBHBIN OBIT M XO3SHMCTBEHHAS JEATEIBHOCTh OOJIBIIMX T'OPOAOB MUpa (B TOM YHWCIE U
TOwunucy) B 3HAYUTEITHHON CTETIEHW 3aBUCUT OT OTJIAXXEHHOH pabOTBI TOPOICKOTO OOIECTBEHHOTO
MACCaKUPCKOT0 TpaHCHopTa. BcemencTBue memnoro psaa CyOBEKTUBHBIX W OOBEKTHBHBIX HPUYHH
YHOMSIHYTHIN TOABMXKHBEIA COCTaB 3aTPYyIHSETCS BBIMOJIHSATH BO3JIOKEHHBIC HAa HETO 0053aTEeNIbCTBA
(ynoBneTBopsTh TpeOOBaHUS HACENCHHS B CBSI3M C OBICTPBIM, KOMGOPTHBIM M Oe30macHbIM
TepEeABIKCHIEM ). Y Ka3aHHas pobiiemMa ¢ 0co00M 0CTPOTOM OITYIIACTCS CPEId TOPOIACKUX aBTOOYCOB,
CpelHsisi CKOPOCTh JIBIDKEHHSI KOTOPBIX CHWkeHa a0 10 km/4. [lns ucnpaBieHHS YIOMSHYTOTO
HEJ0CTaTKa B CTaThe MPEACTaBICHa METONKA, MPETyCMaTPUBAIOIIAs BbIIEJICHHE CIIEIIHAIBHBIX MTOJIOC
JUIsE TOPOJCKHMX aBTOOYCOB, OIIGHKAa M IOAOOp KOTOPBIX JO/DKHBI OBITh OCYIIECCTBJICHBI IyTEM
Tpex(paKTOPHOIO aHaIH3A.
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Legal assessment/analysis of reasons causing road accidents
Revaz Velijanashvili, Nugzar Diasamidze, Elene Velijanashvili
Abstract

Revelation of the road accidents’ (RA) conditions and reasons, their systematization and
analysis are extremely important for prevention and investigation of npowucieuim, provided
that their linkage with what happened is real. The most common reason of all road accidents is
the road traffic offence, which is directly related with driver’s behavior. For legal assessment
and investigation of driver’s behavior in the road accidents taking place it is important to
establish during the investigation presence or absence of cause-and-effect relationship between
exceeding of existing speed limit at the road section and road accident fact during road traffic.
This implies a complex social-engineering system, which unites driver, passenger, pedestrian
and vehicle, actions of which are subject to established rules, which is of great importance.
Exceeding of travel speed limit in or outside of the populated space (settlement) is the most
common form of breach of road traffic rules requirements. Vehicle travel speed has an impact
on great number of factors, which create probability and opportunity of the road accident.
In order to initiate a criminal case and for its successful investigation, first of all the expert must
know the road accident classification.

IIpaBoBas oneHka/aHaJu3 NPUYMH, BbI3bIBAIOIINX JOPO:KHO-TPAHCIIOPTHBIE
NPOMCIICCTBUA
PeBa3 Beaunmkanamsuiu, Hyrzap {uacamuase, JieHe BeanakaHamBuiu
Pesrome
BolsiBneHne ycnoBuil M IPUYMH JOPOKHO-TpaHCHOPTHBIX mpoucimiectsuil (ATII), ux
cUCTeMaTH3alMs U aHaJU3 OYeHb BaXHBI s npoduiakTuku u pacciepoBanus JTII, ¢ tem
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YCJIOBHEM, YTO UX CBSI3b C MPOUCIIECANM peanbHa. CaMol pacnpOCTpaHEHHOM MPUYUHON BCEX
JTII sBsieTcst HapyIIeHUe MPaBIIT JTOPOKHOTO JIBHIKCHHSI, YTO HAXOJAUTCS B MIPSIMOU CBSI3H C
JNEUCTBUAMHU BoAUTENA. [[7s mpaBOBOW OIIEHKM M paccieOBaHMs JIEUCTBUUA BOJUTENSA B
npoucmeamem JTII paccinenoBanreM HEOOXOIMMO W BaXXHO YCTAaHOBUTH BO BpeMs
JIOPOKHOTO JBIKECHUS HAJIMYME WM OTCYTCTBUE MPUUYMHHO-CIICICTBEHHOU CBSI3H MEXKIY
MPEBBIIICHAHEM CYIIECTBYIOIIETO JIMMUTAa CKOPOCTH Ha YydYacTKe JopoTd U (hakToMm
aBTOJOPOXKHOrO mpoucuiecTBusi. llox 3TUM mojpa3ymeBaeTcs CIOXKHAs COLUAIBHO-
TEXHHUYECKas CHUCTEMa, KOTOpas OO0bEeIUHSET B ceOe BOIUTEINS, MAcCaXwpa, Memexojaa U
TPAHCIIOPTHOE CPEJICTBO, MEHCTBUSI KOTOPBIX MOJYMHSIOTCS YCTAaHOBJICHHBIM MPAaBHJIaM, YTO
nMeeT 00JIBIIOE 3HAYEHHE.

[IpeBbIlIeHre JIMMUTA CKOPOCTH JIBH)KCHUSI TPAHCTIOPTHBIM CPEJICTBOM B HACCJIICHHOM ITYHKTE
WIH 3a ero MpeleiaMy MPeACTaBIseT coO0i caMylo pacipOCTpaHEHHYIO (OopMy HapYIICHHUS
TpeOOBaHUI MPaBWI JOPOKHOTO NBIKEHHS. CKOPOCTh JBMKCHHS aBTOMOOWIISI OKa3bIBacT
BIUSHUE HA MHOXECTBO (DaKTOPOB, KOTOPBIC CO3/AIOT BEPOSITHOCTh M TIPEANOCHUIKH K
Hacryrmienuto TII.

JLiist BO30YKIEHUST YTOJIOBHOTO JIeJIa, @ TaKXkKe JJIS €r0 YCIEIIHOTO PAacCiIeI0BaHus, B IIEPBYIO
ouepelib FKCIEepTy HeoOXoauMo 3HaTh kinaccudukanuio ATII.
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AcneKTbI NIPABOBOM OLIEHKH I0POKHO-TPAHCIOPTHBIX MPOMCLIECTBUIA
Pesa3 Bernpxanamsuian, Hyrsap lnacamunse, dinene Beimnakanamsuim
Pe3rome

ABTOMOOMNM3AIUS HE TOJNBKO MOJOXUTENBHO OTPaKaeTcsi Ha HKOHOMHUKE TOCyIapcTBa H
COIIMAJIbHOM DPa3BUTHH, HO W BJeYeT 3a co00 HEraTWBHBIE TMOCIEICTBUSA. DTO O3HAYaeT Ooublee
KOJIMYECTBO aBTOJOPOKHBIX HpOHCHJGCTBHfI, Oojblle IMOrHOIINX U IoCTpaaaBIINX, OI‘pOMHBIﬁ
MaTepHaJbHBIM yIIepd W OTpHLATENBFHOE BO3ACHCTBHE HA OKpYKarollyio cpeny. CaMbiM BasKHBIM
BOTIPOCOM TIPY PACCIEIOBAaHUN IPUYNH aBapHUH ABJISETCS YCTAHOBJICHHE CKOPOCTH aBTOMOOWIIS 10 €T0
CTOJIKHOBEHHMS C JAPYIMM aBTomMoOmieM. Kak mpaBuiio, BO BpeMsl NpeaBapUTEIBLHOTO pacciel0BaHus
IJId YCTAaHOBJICHUSA 3TOr'0 HMCIIOJB3YIOT ITOKa3aHHWsA, JAaHHBIC BO BPEMA INPOUCIICCTBHA CBUIACTCIIAMU,
IMoCTpaJaBUIMMU UJIN OOBUHSIEMBIMH. O}IHaKO, KaK IMOKa3bIBACT IMPAKTHKA, ITOJTYYCHHBIC OTBETHI JaJICKO
HE BCerjJa SBISIOTCS HAASKHBIMH M OTJIMYAIOTCS 3HAYMTENBHBIM Pa30poCcOM OTHOCHUTEIHHO
npoucmesmero. IIpy aHanu3e CTONKHOBEHMS aBTOMOOWIIS/EH AKCIIEPTY-aBTOTEXHHUKY CTaBHUTCS B
0053aHHOCTh YTOYHUTH MEXaHHU3M aBapHUu, COOTBETCTBYIOT JIM JACHCTBHSA BoAMTENEH TpeOOBaHUSAM
IpaBUWI JIOPOXKHOIO ABWXKEHUs. TakuM o0pa3oM, HEOOXOAMMO YCTaHOBUTh MECTO CTOJIKHOBEHHUS Ha
Jiopore, HaIlpaBJICHUE JBYDKCHNS aBTOMOOWIA/€l U MX CKOPOCTH BO BPEMs/B MOMEHT CTOJIKHOBCHHS,
CPEIHIOI0 CKOPOCTH aBTOMOOWIIS/el B TOM cilydae, €CIH TOPMOXXECHHE MPOM3OIIO BOBpEMS M JI0
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MOMEHTa TOPMOKEHHUS TPAHCIOPTHOE CPEICTBO NIBHTAJIOCh Ha yKa3aHHOM OTPE3Ke C OIMYCTHMOM
CKOPOCTBIO. YKa3aHHOE IMO3BOJIUT CyIy U PacCICIOBAaHHUIO 0OJiee MOIHO U BCEOOBEMITIONIC TPOBECTH
aHaJn3 aBTOAOPOKHOTO IIPOUCIICCTBHUS M O00Jiee 0ObEKTUBHO OIEHUTD ACHCTBHUS BOIUTEIIS.

Aspects of legal assessment of road accidents
Revaz Velijanashvili, Nugzar Diasamidze, Elene Velijanashvili
Abstract

Automobilization has not only positive effect on the national economy and social development, but
also causes negative consequences. That means more road accidents, more killed and injured persons,
enormous material damage and adverse impact on the environment. The most important question when
investigating the causes of accident is establishment of vehicle speed prior to its collision with another
vehicle. As a rule, during preliminary investigation for its establishment there are used testimonies given
in the moment of accident by witnesses, damaged or accused persons. However, as a practice evidences,
the obtained answer not in every instance are reliable and often are characterized by discordance of
opinions in regard with the accident. When analyzing the collision of vehicles, the expert-technician is
obliged to specify the accident mechanism, to find out whether the drivers’ behavior comply with the
requirements of road traffic rules. Thus, it is necessary to establish the crush site at the road, car/cars
driving direction and their speed during/at the instant of collision, average car/cars speed providing that
braking has happened in time, and prior to the moment of braking a vehicle moved with allowable speed
at the mentioned section. These circumstances will allow the court and investigation to carry out the
complete and comprehensive analysis of road accident and to evaluate the driver’s behavior in a more
objective manner.
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Features of The Functioning of The Middle Corridor, Main Tasks and
Development Prospects
Rezo Tedoradze, Natia Butkhuzi, Ketevan Gelashvili
Abstract

The article highlights the significance of Georgia's and other regional countries' transportation
corridors in the global political landscape, focusing on their impact on national security and economic
prosperity. The need to transition from theoretical discussions of the 'Middle Corridor' to practical
solutions is emphasized, aiming to improve connectivity between the West and the East. The article
underscores the importance of developing logistics infrastructure and adopting new technologies to
establish a network of freight transportation centers and integrate into the global intermodal
transportation system.

Ocobennoctn @ynkuuonuposanusi Cpennero Kopunopa, OcHoBHBIE 3a1auu U
ITepcnexkTusbl PazButus
Pe3o Tenopanze, Hatust byrxy3u, KereBan I'enamBuiu
Pesrome

B craTbe noguepkuBaeTcsa 3HaYEHUE TPAHCIIOPTHBIX KOpUIOpOB ['py3un U Apyrux CTpaH pervoHa B
MHUPOBOM IOJIMTHYECKOM JaHamagdTe, 0co00e BHUMAaHUE yIEJISETCS UX BIMSHUIO Ha HAllMOHAIBHYIO
Oe3omacHOCTh M HSKOHOMHYECKOe mpouBeTaHue. lloguepknBaercsi HEOOXOAMMOCTH IMEpexoja OT
TEOpeTHIecKnuX 00CcyxaeHni «CpeaHero Kopuaopa» K MpaKTHYECKUM PEHICHUsIM, HaIllPaBJICHHBIM Ha
yJIydlIEHHE CBA3HOCTH MEXITy 3amajoM U BocTokom. B cratbe moguepkuBaeTcs BaXXHOCTh Pa3BUTHS
JIOTUCTUYIECKON WHPPACTPYKTYPHI W BHEIPEHHUS HOBBIX TEXHOJOTHH IS CO3JMaHUS CETH IICHTPOB
TPaHCHOPTUPOBKH I'PY30B U HHTETPALUH B TII00AIBHYI0 HHTEPMOJATBHYIO TPAHCIIOPTHYIO CUCTEMY.
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Energy Indicators of a Single-Phase AC Network Thyristor Controller
for a Single-Phase Variable Current Circuit
Yuza Skhirtladze
Abstract

This article discusses and presents various options for a thyristor controller circuit that
shapes the current form of a single-phase, alternating current network. The article includes the
schematic of a single-phase network controller, which ensures a maximum power factor of
0.975 and a minimum network current distortion factor.

JHepreTuyecKue MNOKa3aTe/; M THPUCTOPHOIO PeryJisiTopa oaHo(a3HOro
MePEeMEeHHOr0 TOKA 1JIs1 0AHO(a3HOM ceTH
FO3a Cxupriaanse
Pesrome

B cratbe paccMaTpuBAIOTCSI W TMPEIUIOKEHBI  PA3IMYHBIE BApUAHTHI  CXEMBI
TUPUCTOPHOTO PETyJsATOpa, hopMupyromero GopMy Toka oaHO(pa3HOW NMEPEeMEHHOW CETH.
[IpencraBnena cxema peryisropa oaHo(}a3HOM ceTH, KOTopas 00ecreuyrnBaeT MaKCUMaTbHBIN
k03P uumeHt momrHocTH 0,975 1 MUHUMANBHBIN KO3 (UITMEHT UCKAKEHHS TOKA CETH.
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O noBbIlIeHUN 0€30MACHOCTH I0POKHOTO IBHKEHHUS
dau3bap JapunamBuiu, Koncrautun Muenaumsuiau, Mepad @onagamiBuiIn
Pe3rome

B cratee paccmarpuBaeTcs TmpoOiieMa TPEOCTaBICHUS BOIUTENSAM PEKOMEHIAIWHA TI0
00eCTeYeHNI0 aKTUBHOW 0€30MacHOCTH JIOPOKHOTO JIBUKEHUS B IOCTYITHOW JIJIsl TOHUMAaHUsT opMe.
Pazpaboranbl TeopeTHuecKue OCHOBBI pekoMeHAanuid. 3akoH ['pysun «O MOPOKHOM JIBHKCHHM»
pEryIUpyeT BpeMsl TPEOJOJICHUSI PACCTOSHUS MEXKIY TPAHCIOPTHBIMH CPEICTBAMH, ABMKYITUMUCS
JIPYT 3a IPYroM, €r0 3HAUEHUE OmpeneseTcs Kak 2-9 cekyHa. OT COCTOSHUS TOPOKHOTO MOKPBITUS U
COCTOSIHMSI JIBUKEHUS TPAHCIIOPTA HA MEPEX0e MEXIY HACEICHHBIMU MYHKTAMH WIN MexKy Humu. [1o
MHEHHIO aBTOPOB CTAaThH, TAKOW ITOAX0]T HEYI00€H AJIs BOAUTESI IPY BEIOOPE TUCTAHIIMH. 3aKOH TaKXKe
HE YTOYHSET, K KAaKOW KaTeropuu TPAHCIOPTHBIX CPEACTB M KaK CIEAYEeT MPUMEHSTh 3TO TpeOOBaHHUE.
Ha ocHoBaHuu ompocoB, MPOBEACHHBIX CPEIX BOAUTENEH, aBTOPHl CTaThbU MOJAraioT, YTO HJIs
MPABIIILHOTO BOCIIPHUSITHS PACCTOSHUS BU3YAIIBHO JIydIlle KOPPEKTUPOBATH €r0 pa3Mep He M0 eTNHUIAM
BpPEMEHH, a 10 JyinHe. PaccTosiHMs, SKBUBaJCHTHBIE BPEMEHH, YKa3aHHOMY B 3aKOHE, JIOJDKHBI OBITH
aZanTHPOBaHbl K MaKCHMaNbHON JJIMHE TPAHCIOPTHOTO CpPEACTBa. BmecTo 3HadeHHWH BpeMEHH
MPUBOASTCS KOHKPETHBIE 3HAYEHUS JONMYCTHMBIX paccTosiHui. B cratbe mnokaszaHo, 4Yro B
3aKoHoJaTenbeTBe [ py3nn yMecTHO pa3penars NpeBblleHHe CKOPOCTH IIpH 00roHe He Oosee yeM Ha 1
MUHYTY, aHasorn4dHo noctanoBiennto EC. [Ipeacrasieno TeopeTnaeckoe 000CHOBaHUE 3TOTO MHEHHS
C YYETOM BO3MOXKHBIX YCKOPEHUH U 3aMeIJICHHUH JIETKOBBIX U TPY30BBIX aBTOMOOMIEH. M cmonbp30BaHo
6 TUTEPATYPHBIX UCTOYHUKOB, TaHBI 2 TAOJIHIIH.
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On increasing road traffic safety
Elizbar Darchiashvili, Konstantin Mchedlishvili, Merab Poladashvili

Abstract
The article discusses the problem of providing recommendations to drivers to ensure active
safety in road traffic in an easily understandable way. The theoretical foundations of the
recommendations have been developed. The Law of Georgia "On Road Traffic" regulates the time to
cover the distance between vehicles moving one after the other, its value is defined as 2-9 seconds. From
the condition of the road surface and the condition of the traffic on the crossing between the settlements
or between them. According to the authors of the article, such an approach is inconvenient for the driver
to choose the distance. The law also does not specify which category of vehicles and how this
requirement should be applied. Based on surveys conducted among drivers, the authors of the article
believe that in order to correctly perceive the distance visually, it is better to adjust its size not by time
units, but by length. The distances equivalent to the times specified in the law must be adjusted to the
maximum length of the vehicle. Specific values of allowable distances are given instead of time values.
The article shows that it is appropriate to allow speeding during an overtaking maneuver in Georgian
legislation for no more than 1 minute, similar to the EU regulation. The theoretical justification of this
opinion is presented, taking into account possible accelerations and decelerations for light and truck

vehicles. 6 literature sources are used, 2 tables are given.
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BecnuiiorHbie aBTOMOOMIH M TP00JIeMbI 0€30NIACHOCTH JOPOKHOIO ABHKEHUS
Koncrantun MuennumBuian, Jau3oap JapunamBuiau, F'nopru MamyaamBuiamn
Pe3rome

B cratee paccmarpuBarorcsa mnpoOiaemMbl 0€30MaCHOCTH JOPOKHOTO JBUKEHHS, B
YaCTHOCTH HCIIOJIb30BAHME MWJIOTHBIX O3JEKTPOHHBIX MEXaHU3MOB B  OECHMIIOTHBIX
TPAHCIIOPTHBIX CpEACTBaX. AHAIU3UPYIOTCA TEXHUYECKHE, IKOHOMUYECKHE U IPaBOBbIC
npoOJIeMbl CO3JaHUSl M HCIOJIb30BAHUS TPAHCIOPTHBIX CPEICTB, OCHAILEHHBIX TaKUMHU
yCTpOoiCTBaMH. BBIJIO MOKa3aHO, 4TO KOHCTPYKTUBHOE COBEPLICHCTBO aBTOMOOMIICH MOXKET
YIIPOCTUTH TPeOOBAHUS, IPEIBSIBISIEMbIE K QaBTOMAaruCTPaJIsiM B Oy IyIIeM.

Driverless cars and road safety issues
Konstantin Mchedlishvili, Elizbar Darchiashvili, Giorgi Mamulashvili
Abstract

The article discusses the problems of road traffic safety, in particular the use of pilot
electronic mechanisms in unmanned vehicles. The technical, economic and legal problems of
creating and using vehicles equipped with such devices are analyzed. It has been shown that
the structural perfection of motor vehicles can simplify the demands placed on highways in the
future.
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Improving the methods of assessing the technical condition of high-risk machines
Giorgi Japaridze, Avtandil Tsetskhladze, Alexandre Metreveli,
Gabriel Merabishvili
Abstract

The mathematical model of the dynamic processes at the moment of acceleration of the
bridge crane while lifting the load has been developed.

The action of the bridge crane while working in the operating mode of the non-stationary
launch of the load-carrying mechanism has been described.

The formulas for calculating the kinetic and potential energies have been derived.

YCOBeleIeCTBOBZIHHe METOA0B OLICHKHU TEXHUYECCKOI'o COCTOAAHUA
MalllMH — YCTAHOBOK MOBBILIEHHO 0€30IMaCHOCTH
I'mopru Ixanapuase, Apranaua Henxmnanse, Asnexcanape MerpeseJiu,
I'adbpuen MepaObumBuiIn
Pe3ome

B pa60Te NpUBEACHBI METOABI OLECHKU TEXHUYCCKOro0 COCTOAAHHUA MalllnH-YCTaHOBOK
MOBBIIIICHHOHN 0€30MaCHOCTH NIPH JUIMTEIIBHOM SKCILTyaTalluy Wik paboTe B TPYIHBIX YCIOBHSX.

CocraBiieHa METOAUYCCKAd CXEMa OLCHKU TCXHHYCCKOIO COCTOSHUA TI'PYy30IIOABEMHBIX
MCXAaHNU3MOB — MOCTOBBIX KPaHOB.

Paccmotpensie meTonbl genmsTcss Ha ABe 4dacTth: 1) OrneHka TEXHHYECKOTO COCTOSHUSA,
OCHOBAHHAasA Ha ILPIal"HOCTH‘ICCKOﬁ OILICHKC o0BeKTa HUCCIICOOBAHUA , 2)P3,C‘I6TI>I Ha MPOYHOCTD. I[J'ISI
9TOM IENIM PEKOMEHIUPOBAHO HCIIOF30BAHNE METOOB HEPA3PYIIAOIIEr0 KOHTPOIS W YHCIEHHOTO
MOJYJINPOBAHUS.
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bsb. 1. boryo sdfjols bolbdgdols ,,md9ms@Hmko-s8f9-Ggembo” 308ksgools dmpgemo

1. 53(ol dBoo WomMb3MbLEHMI300L 303GME0s 3356 3MFMB s A39MOm
30390096 00O q05d0 X s Z 3000600653930l J0ToMm0) e qdgE3ymom;

2. ®00mgMNo  3md3mbgbEGHol  2585MEGH03w09ds  dgodergds oo  dEM39)050Y,
MOmIwgdog d30M9 0Mbgzs Jobo fmboslfim®mmdol dymdstgmdosb;

3. 99ddboewo LobEGHgdol LobobEg s WIBMMT>30s MBS 393806930
d9L50530L 2595 H0EGOJOMB s LORJMIGIMb;

4. 99900035© B335 3MmMOBMBEIMEMO LoBJs®OL J0TsMIm, ©8353806MdMEO
589 Ogebol ©989IHIO0;

5. 96000©503039© ho3m35mm sdjol d/Mds M3wgdDY 90dRBbJO0  IEBHZ0OMZS
9wlgool IbOOH.

6. 53(ol 3mFgOL M5 59300 IRIIBHJO0, 39dMbs3OLYd0s LoggbwmEmadols ggMmgdols

5309330 >0 s MHYBMYdIOL ©YR9JGJdO.
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500l M9gElgdbg  2900P0WdOLIL 33000l BoBHZ300m30L b 4oIMmEHZ0MH™MZ0LOL
M9bgdbg FoMdmgdbowo ©gRIJHIO0 5©0dM9396 ©sTEJO0 ODSFOZMO OBHZMMNZ9DL.
bgmo  ERIJHJO0 Fgodergds 0ygml: MHgEligdol gdogdl TmEOl ©MgRmgdo, Ggwligdols
19930900l EIBMOT(30900, MYEXLGOOL (339009, MYELYGOOL TsRMYOOL TglrlBgds, MrgEligdols
199309008 MHBYGOL FMEOL BbZHMBS - 5.9.. 53(99dDY 5O sTEJO0MO 0bsT03YOO
5330003900l 3609369 MdIO0 M I0IIN0s MY MOY BoJBMMGODBY sbgmgdos: sAfols
3MbLAOMMI3mowo 396539 BHMY00,  OMYMMOESS oLl  obofoergds;  s8fol  dBoo
o™b3mbLEHMWMJ300L  9egdgbEHgdol ©09350Mdy;  Shol  IMIMsMdOL  LobJoMg;
390050030900l 394960Bdgd0l IAMTMGMdS; bo Mo 53(9gd0Lsm30L A5l YOGOJO
9999609390000 M6 ©s3M)3000909E 58dM530560 B350 MZWgdOL 33560930l AEYMISMIGMD;
b0M0 53(9930L5mMZ30L GO STIM530560 PoEIBLSY0EGOIE0 T9doboBTol dYMTsMGMDS.
4395 gb BogGHMOL 30135 0L{0bYdM 30dMSEF00L F509d5EH03MMO IMPYOL ,500530560-53( -
9L ,900500560-50(9-0994560Bd0“ LobEHIgOOL TgEIbOLS.

bow©o 5[l 3MbLEHOMJ300lL 300ME00L JoMOME FoBYBL FoMBmaygb:

1) 580l bagseo M9gebgdol d3Ms s IRIIGJO0;

2) 530l 3955 R0wgd9wo d9dsboBdgdol gn9BIoo (boMEmo s3fggdolsmzol memo
29055500990 d9doboBTom s FMPYLPOD ,,50530560-53(9-09dobobdo®.
Bob. 1-Bg Im3999os boMo sdfols 30dGMs30wo LobEgdol BoBoZMMo dmEIEo, Mo3
d99L5058905 Bgdmo bligbhgdmer ©sd39090L, MMIYE0E 993300¢005 Pobgzobow Mo MMM
0658030 0y obsd03MMO LobEYIs 31030 3MIBOE0YEEHJO0M.
9990mddo gobgzoborsgom: 1) Mmozol 3086300l ¥ g®Mdol dodsMmmwargdoo s dol dGbgsl
X @5 Z 0963d900L 30356, 2) 99H030L 3cmdMomdsl ¥ 0gMdol aolfizmog s 060b3sl Z ngMdol
39LF36003, 3) LELEMAJIOW M HEZOOMNZJOL, 353065L, M3GHHGMOMOL LZ35MIIEL S M3GMSEHMMOL
30065305L Y ©096dol 00O gd00.

Bob. 1-Bg 96Bmas@adMo 3mmOEobs®gdo Y7 ©s G, GHMwgdo 90056 35w39Meo
0 mbsLGMOHMBOL QMMM d0b 45dmIoboty.
LobEG9BsGHMmO 306930300 969600 §90dEgds 250M3MZHEM® BMEMTMWOm:

&1, &l
T :Z_mi Yi +Z_Ik9k (1)
T2 T2
LobEBHYIGHMOO 3mEHIb3E0MOO 9bgMR0s U GHmos:

1
U= 2 k [(& 1) +a,0, b6 - y1)2 +&,(t)—bo, —a,0, - Y1)2 +
1
+(& M) +b,0, -y, - a202)2 +(&, () +a,0, +b,0, - Y1)2]§ K, [(&5 (1) +
+ 8.403 - y2)2 + (56 (t) - 8.693 - y2)2 + (57 (t) - a603 - Y2)2 + (58 (t) + (2)
1 1
+ a493 - y2)2 +E’k3(Y3 + a36’2 _b391 - Y1)2 +Ek5(y5 + a5‘93 - y3)2 +

1
+ E k6 (ye - y4)4-
36530bLgMZ35EH0I0 LOLEYIOLOMZOL WsAMIBHOL FobEMEgdsly 5d3L Lobg
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d[aTj oT  oU éD
— + + =0 (3)

dt\oy, ) oy oy oy
boo@3
T 560l Lol gdxmemo 3069E03MM0 9bghyos;
U - bobi@gdmmo 3m@EHgbEom®do 9bgMos;
D - ©obo3s3ool 329630l Lobgdm®o 9bgeyos;
2y—_D - 9696200l OLO3s300L Bw6J300L Boge d9ddboeo HIBOMOMmYOOL dogns;
[

0, 560 9bBDMYMGOMEO 503aB0Jd0 does;
Y, - 296%Ma00Mmgdmo 3:m0mOH0bsG)s;
Yi - 396%Bmgomgdmwo LobdeMy;

(3) gm®IMosbh dgy30dwo0s dogowmm LobEgdol dmdMsmdol EO0BIMHIBE0sCEOO

239b6@MEgdsms LobGgdos:

m, ¥, +k [4y, —2a,0, + 28,0, — 2b,6, + 20,0, — & (1) - &, (1) — & ()] +

+ C1[4y1 - 2a192 + +2a292 - 2b291 + 2b16)1 - §1 (t) - 52 (t) - 53 (t) - 934 (t)] +
+Ks (Y, + 056 — y3) +C5 (Y, + 0,0, — a0, — ¥;) =0

m, ¥, +K,[4y, —2a,0; + 2850, — &;(t) — & (t) - & (1) — & (D] + ¢,[4y, — 28,0, +
2850, — &5 (t) — &6 (1) — & (1) = S (O] + Ks (Y, +as6; — Ys) + C5(Y, + 856, — ¥5) =0,
M, ¥, + Ky (Y5 + 8,0, 0,0, — y,) + Co (Y, + 3,0, b0, — v,) + K, (Vs — V,) +
+C,(Y3—Y4) =0

MY +Ka (Vs —Ys) +Co(¥s = ¥5) =0,

M Ve + K (Vs + 8560, — Y,) +C. (Vs + a0, — y,) =0, (4)
Mg ¥ +Ks (Yo = ¥a) +Co (Vs —¥4) =0,

3,0, + 2k, (b, —b,) + Kb,y +[2,(b, —b,) + 0,1 ¥, — Kybyys — C,b,Y, +

+[2k, (b7 —b2) + k0216, +[2¢,(b? +b7) + C3b§]91 +[k,(a, —a,)(b, +b,)]10, +
+[c,(a; —a,)(b, —b,)]- 6, bk [& (1) + & (D] - byc, [£ (1) + &, ()] + bk, [£,(t) +

+ &, (D]+b,c,[E(1) + &,(D] =0,

J,0, + (2a,k, — 2a,k, —azk,)y, + (2a,¢, — 2a,c, — a,C,) Y, + &K, Y, + a,C, Y, +

[k, (b, —b))(a, —a,) —asb.k,;16, +[c, (b, —b)(a, —a,) — a3b3C3]l9-l +[2k, (a7 +
+a?)+aZk,]0, +[2c,(a? +a?) +aZc,1E, + ak [& (1) + &, ()] + a,c,[& (1) +

+ &, (D] a,k [& (1) + & (D] - a,¢,[&, (1) + & ()] =0,

‘]3é3 + 2k1(ae —a, - asks)Y2 + ch(ae —a, - ascs)Y2 + a5k5Y5 +a5Cg Y5 +
+[2k2, (a7 - a7) + a2k, 19, +[2¢,(a +af) + 86,16, + Ak, [4 () +

+ 58 (t)]a4c2 [55 (t) + 58 (t)] - aakz [56 (t) + 57 (t)] — a4C, [56 (t) + 57 (t)] =0.
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9530300 BMMT00 BmEOIMgdo (4) 99a30dw0s BoghgMHmo:
M - §(t) + Cy(t) + Ky (t) = B,h, (t) + B,h, (1) (5)

Lssg M, C ©s K 560l 351900l ©985060930L @5 LobolEol dsd®oEqdo;
B, @5 B, - 356586000 316930990L 300953030963gd0L 8o ®03900;

h(t) oo h,(t) - Lsgswo 030l MosbsdBG™dOL 5630980 (mEgdreos
65O 8-00).
G3060m0L B5m33900L 3Mm3gldo boMo sdfol obsdogmMo dmogwo, dgygbowos ©s
Bo@oM9dweos bo)®o 59(9900L ©0bs30321M0 m3EH080DoE0s s M39MedMm®m0-53(9-30065300
LobEBgAol  FogIoG03MMmO  IMPYOM9ds, F93MTo3900s  boMo  s3Hol  LobiEgdol
»039653MM0-59(9-Mgwbo” 300Ms300L dmgero.

333360
1. Bo@o690waos bow®mo sdfol 300653008 LobEdol F509doG03M0 BMmEIWocgds,

LG 999 29095 H0W YOS MYELGdBY BH300M00L BoEGZ0MMZ0L 96 FoIMGHIOOMZOLLL.

2. 259b65¢0D9gdM0s  ©F53HJO0MO ©065303MMO IBHZ0MMZYO0 s oMo Qo3 gbos
boMo 530l 065303196 LobEHgdsby.

3. bowGmo 53(Hol doMHOMI©O BOJBHMMGOO  om35obfobgdwo 0dbs 30dGMsE00L
05009953039960 8090l ,,500590560-53(9-Mgelio” LoliEgdol dgagbolsls.

4. 53960 0dbs MHMI boGo s8(ol 3mbLEGMWJ300lL 30065300l doMoms doBybL
0oMm0Moagbl MHgarliol dgGs s s3Gol  AoolvoAOMgdger d9dsb0BTgddo  sEImBgbowo

©@IBIIGI00.
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Dynamic optimization of high-risk machines - overhead cranes and mathematical
modeling of the ,,operator-crane-vibration’’ system

Giorgi Japaridze, Alexandre Metreveli, Gabriel Merabishvili
Abstract

The mathematical model of the dynamic processes at the moment of acceleration of the
bridge crane while lifting the load has been developed. The action of the bridge crane while
working in the operating mode of the non-stationary launch of the load-carrying mechanism
has been described. The formulas for calculating the kinetic and potential energies have been
derived.

I[I/IHaMI/I‘leCKaH OonTUMHU3AUA MAIIUH-YCTAHOBOK TMOBLINIEHHOH 0€30MaCHOCTH — MOCTOBBIX
KPaHOB 1 MATEMATHIE€CKO€ MOACTUPOBAHUEC CUCTEMBI «011epaTop-KpaH-Bnﬁpaunﬂ»
I'mopru xanapunse, Asiekcanape Merpeseiu, 'abpuesn MepadumBuin
Pe3rome

Pazpaboran maTemaTtndeckast MOJellb BHOPAIIMOHHON CHCTEMBI MOCTOBOTO KpaHa, KOria KpaH
MEPEABUTACTCA II0 PENbCy NpU IoabeMe rpysa. IIpu 3TOM npoaHanu3UpoBaHb! JONOIHUTEIBHBIE
JMHAaMHAYECKHE HAarpy3Kd U YYTEHBI UX BIUSHUE HA AUHAMHYECKYIO CUCTEMY MOCTOBOrO KpaHa. llpu
COCTaBJICHUH MaTeMaTHICCKOMN MOIEIHN CUCTEMBI KUCTIOBEK-KPAaH-PEJILC» YITCHBI OCHOBHBIC (1)aKTOpLI
MOCTOBOTO KpaHa, TaKXe YCTAHOBJIEHO, YTO OCHOBHON NPUYMHON BO3HWKHOBEHHS BHOpAIUH
KOHCTPYKIIMH MOCTOBOI'O KpaHa ABJISICTCA CABUT PEJIbCA, a TAKIKE ,E[e(l)GKTI)I B MCXAaHU3ME ICPECABUIKCHUA
kpaHa. llomydyensl nuddepeHnanbHbIe ypaBHEHUs JBWKCHHS WCCIEAYEeMOW CHCTEMBl KaK B
pa3BEpPHYTOM, TaK U B MATPUIIHOM BHJE.
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UccaenoBanue IMHAMHUKH KYJIHCHO-KOPOMBICJIOBOIO
MeXaHHM3Ma NepeMelleHUsl Pexxylero MHCTPyMeHTa
MONEPEeYHO-CTPOTrAJILHOTO CTAHKA

MuepanmBuian 3ypad Tamazosuu*, DuaepaamBuian Mpma IoraeBna**
9 9

TemqnamBuian Jlua KykypueBHa®**

*[ PY3UHCKULL MEXHUYeCKUll YHUGepCumen, Oenapmamenm UHICUHEPHOU 2PaPuKu u
MEeXHUYEeCKOU Mexanuku, acoyuposannsiii npogeccop, E-mail: zurab.mch@mail.ru;
**[DV3UHCKUL MEXHUYECKUL YHUSEPCUMen, Oenapmamenn Rpou3eo0CMEeHHO MeXHOLOSUYEeCKUX
MAWUH U MeXAmpOHUKYU, ACOYUPOBAHHbI npogeccop;

***[DVSUHCKUL MEXHUYeCKUtl YHUGepcumen, Oenapmamenm npou3go0CMEeHHO MeXHON0SUUECKUX
MAWUH U MeXAmpPOHUKU, ACOYUPOBAHHbIU NPogdeccop
(I'py3uHckuii TexHuyeckuii ynuBepcurert, yia. KocraBa Ne77,0175,
Tounucu, I'py3us)

Pestome: B cmamve npeocmasneHo Ounamuueckoe — peuleHue KyIUCHO20 MeXaHusmd,
KOMopasi NpUMEHAEmcs NONepeyHO-CMpPO2albHbIX CIMAHKAX.DMOm  MEeXaHusm Modicem
obecneuums 00B0IbHO BbICOKYIO CKOPOCMb NepemMewjenus NON3VHA C pe3yooepircamenem,
KAK 8 NpsSIMOM MAK U 68 OOpPAMHOM HANPABIEHUU NPAMOTUHEHOOMHOCUMENbHO CMOd,
obpabamvieas 3aKpenieHHoe Ha He2o 3a20mosky. Takoe ycmpolicmeo oOYeHb WUPOKO
UCNONIb3YeMbCA8 MOM 000PY008AHUL, KOMOPOe UMeem X010Cmou 00pamubiil x00. K momy dice,
CPABHUMb KYIUCHBIN MEXAHUZM C KPUBOWUNHO-UUAMYHHBIM, K NPUMEpPY, MO nepevlii CnocobeH
MPAHCIUPOBAMb HAMHO20 MeHblUle YCUnus 8 cpasHeHuu co emopuim. Haubonee uacmoe
NpUMEHeHue OSMU MeXaHusMbl HAX00SM 6 pPAa3IuuHO20 pood CMAHKAX, MAKUX Kak
3Y000010€d4CHbIe, NONEePeUHO-CIMPO2aibHble U OpyeUue CMAHKU, KOMOopble MOXCHO OMHECmU K
memannopexcywum munam.K ucnonvzoeanuto mexanuzma ¢ Kyaucou npube2arom 6 mom
ciyyae, eciu ecmv HeoOX0OUMOCMb 6 000pY008aHUU NpPeodpazoeamv 6paujamesbHoe
08uUdICeHUe 8 B8036PAMHO-NOCMYNnamenvhoe. B cmpoeanvhvlx munax cmankoe npumensemcs
Kauarowe2ocs muna Kyaucd, da 6 OOJOEeNHCHbIX CMAHKAX —YCMAHABIUBAeMC s KYyaucd
spawjarouje2ocs mund.

KiroueBble cJjioBa: MEXaHW3M, KPHUBOIIMI, KyJIMCa, CWIa HWHEPUUW, CHJIA PEaKIHi,
BO3MOXKHOE II€PEMEILEHUE.

Beenenue

[TonnepeuyHo-cTpOranbHbIE CTAHKY IPUMEHSIOT B EAMHUYHOM U MEJIKOCEPUIHOM ITPOU3BOJICTBE
It 00paOOTKM TMOBEPXHOCTEW HEOONBIIUX 3aroTOBOK. Ha 3aroToBkax CTpOTarOT
BEPTUKAJIbHBIE, TOPU3OHTAJIBHBIE U HAKIOHHBIE IUIOCKOCTH, MPSMOYTOJIbHBIE M (DacOHHBIE
KaHaBKM Ha IUJIOCKOCTAX M LWIMHApAaX, APYrue COYeTaHHs IUIOCKOCTEH W JIMHEeWUYaThIX
noBepxHocTel. KOMIIOHOBKA NMONEPEYHO-CTPOrAJIbHBIX CTAaHKOB NPOCTasi U KOMIIAKTHAsI, PU
KOTOpOil oOpabaTbiBaeMasi 3aroToBKa HEMOJBMKHA B IIPOLECCE pe3aHus, a pesell,
3aKpEIIEHHBIN B IIOJI3YHE, COBEPIAET BO3BPATHO-NIOCTyNaTebHOE BWKeHne. HazHadyenue
NONEepPeYHO CTPOraJbHOI0 CTAHKA CBOJUTCA HE TOJBKO K CTPOTaHMIO IUIOCKOCTEH U
IIPOPE3aHUIO MAa30B U KaHaBOK. Ha momepedHo-cTporanbHbIX CTaHKAaX MOKHO IPOU3BOJIUTH
Takxke (pesepoBanue u numMdosanue.llon3yH monepeyHo-cTPOraJbHOro CTaHKa pa3BUBACT
IpU 0OPaTHOM X0J1€ HECKOJIbKO MEHBIIIYIO TATOBYIO CHUJIY, YEM IIPHU IPSAMOM, pabodeM XOe.
OpnHako 3TOH CHUJIBI AOCTAaTOYHO JJISl MOJYYMCTOBOTO M YHMCTOBOrO CTporaHus. B Hameil
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3a/lade pacCMOTpeHa JTUHAMHUKA KYJIHMCHO-KOPOMBICIIOBOTO  MEXaHHW3Ma  BO3BpaTHO-
MOCTYNAaTEeNbHOTO TEepeMelleHrs] TMoJ3yHa ¢ pe3nojaepxkareneM. Ha ocHoBe mpuMeHeHUs
U3BECTHOTO U3 TEOPETHYECKOH MEXaHWKH OCHOBHOT'O YpPaBHECHHUS IUHUMHKH, TOTydeHA
dbopMyna ompenensdmomias YCKOpPEHHE IOJI3yHA IPU M3BECTHBIX HArpy3Kax ACHCTBYIOLINX
HA MEXaHU3M.

OcHoBHasi 4acTh

PacunThiBaeMblii HaMU KyJTUCHO-KOPOMBICIIOBBI MEXaHHU3M UMEET OJIHY CTENEHb CBOOO/IBI.
OH CcOCTOMT W3 KpHUBOLIbIIIA | KOTOpBIM COCTOBISET C KaMHEM B 0OJHONOABMXHYIO
BpalllaTEJIbHYK0 KWHEMAaTUYECKYH0 Iapy, B CBOKO O4Yepedabr KaMeHb B cocToBisier
MIOCTYNATEIbHYD KHHEMAaTHYECKYI0 Iapy ¢ KOPOMBICIOM 2, KOTOpas COBEpILAET
KoJiebaTenbHOEe BpalleHHEe OTHOCHTENbHO cToWku A. Kopombiciio Tom ke cxeMoil ¢
nomolipto kKaMHa C MOABMKHO COEIMHEH € MOJ3YHOM 3, KOTOPBINM COBEPIIAET BO3BPATHO-
MOCTYIATeNbHBIC JIBMKCHHUS IepeMelnas 3aKkperuieHHbli Ha Hero pesenm mpu oOpaboTke
JIeTau.

PaccmarpuBaeMblii  MEXaHM3M HaXOJIWUTCS TIOA JICUCTBUEM CIIEAYIOIIEH CHUCTEMBI
3a/1aBa€MbIX CHJI: CHJI TSDKECTH ﬁl Kpupowumna 1, 132 KOpoMmbIcna 2, ﬁ3 noJi3yHa 3, ﬁB
kamMHs B, ﬁc kamHs C, a TakkKe CWiIbl TEXHOJOTHMYECKOTO0 CONPOTHUBIICHUS
FTEX IIGI/ICTByIOHIeI/I Ha TMOM3YyH 3 CO CTOPOHBI W3rOTOBIIEMON J€Talv, CHJI PEaKIuu
Orop RD u RE, CHJI TPEHUS-CKOJIbKEHUS TD 51 TE JICACTBYIOIIUX CO CTOPOHBI arnop Ha
MOJI3YH 3 MpHU CKOJBXEHHUH nocienHeit (puc. 1).

[ns pemieHus 3agauvd OPUMEHSIEM METOJ KHHETOCTATUKU NPUKIIAJBIBAEM K CHUCTEME
CJIEeNYIOLINE CUJIbl MHEPUUU: CUIy WHEPUUU f3 MoJI3yHa 3 JABMXKYILIErocs MOCTyNaTelIbHOU
CUJIy MHEPIMHU KOpOMBICNIAa 2 BpallaroUIerocs BOKPYT CTOMKH A , KOTOpas MPUBOAMUTCS K
rnmape ¢ MOMEHTOM Mi.

Kpupomun 1 Bpamaercs BOKpyr cToMkM O C TMOCTOSSHHOM YIJIOBOM CKOPOCTBIO g U
COCTOBJISICT B JIAHHBI MOMEHT BpeMeHH yrong ¢ ocbkio Oy. Kopombicio Bo Bpems
JBWKECHUSI KAUalOIIMKMCS JBUKEHUSI BOKPYT CTOMKM A UM COCTOBJISIET B JAHHBIH MOMEHT
BpeMeHH yroal o« c¢ ocbio Oy. 3aBUCHMOCTh MEXIy yIIaMH @ W ¢p OIpeaensieTcs ¢
MOMOIIBIO (POPMYIIBI:

tga = r-sing (1)

a+r-cose

A 3aBHCHUMOCTb MEXIY YIJIOBBIMYCKOPEHHEM ( U YIJIOBOM CKOPOCTBIO () C IOMOIIBIO
bopMyIbI:

52y a-singp(r?+a?)-(r-a-cosp+r?)

a=¢

)

(a2+r2+2ar-cosp)3

Paccrossane DG MCKOY JIEBOM 0H0p0171 U OCHTPOM TAKCCTH TOJIKATCIIA ONPEACIIACM C
IMOMOIIIBIO BBIPAKCHHS:

__lpg
lDG -

. IpE r-sin ¢
—lyc - sina =—=—=—ly¢- 3
Aac 2 Ac a2+2ar-cos @+r2 ©)

YroObl ompenenuTh Cuibl TpeHus B omopax D m E Hamo cmepBa onpenenuTb CHIIBI
peaKkuMi 3TUX ONOp MO CIEAYUMM (opMysaMm:

Psl
Rp = 226 (4)

IpE
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RD_P3+RE=0 (5)
Rp = P; —Rg (6)

[Tocne atoro, 3Has KOeGUIMIHTHI TPEHHS CKOJBKEHUS ONPEACISeM CHIIBI TPECHUS B
oropax:

Tp =u-Rp (7)

Ty =u-Rg (8)

CooOumm crucrteMe BO3MOXHOE NEpeMelIeHHe B HaNpaBlIE€HUH €ro AeHCTBUTEIHLHOTO
JnBKeHUs. CBSI3M HANOXKEHHbIE HA MEXAaHM3M, JIONMYCKAIOT CIEAYIOIIME BO3MOXKHbBIE
MIEPEMEIICHNUS] €T0 3BEHBEB!

MOBOPOT KpuBommma 1 ¢ kamHeM B Ha yrom &¢ , MOBOPOT KOPOMBICIA 2 Ha YTOJ
da U TmocTymareabHOE TEepeMelIeHne MoN3yHa 3 TOopu3oHTaIbHO Ha &S3. Bce
OCTOJIBHBIC NEPEMEIICHHA CHUCTEMBI IIOKa3aHbl Ha PUC. 2. OTKYJIa BUIHO YTO

ds, ="-da, dsc=lyc-da, ds,="E-dp, dsy=1lsp-dp (9)
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Puc. 2.

YroObl MONYYUTh ypaBHEHHE STONH MEXaHMYECKOH CHCTEMBI HYKHO BOCIOJIb30BAaTCs OOIIUM
YpPOBHEHUEM JMHAMMKH, KOTOpash BBIPOKA€T PpABEHCTBO  HYIIO CyYMMBl pa0OoT
JEMCTBYIOIMX HAa CHUCTEMY BCEX AaKTHUBHBIX CHJI M CHJI MHEPUMH Ha JIIOOBIX BO3MOXHBIX
NEePEMENICHUSX CUCTEMBbI:

2‘=1[(Fkx — My Xy )6x) + (Fky - mkyk)dyk + (Fiz — mkzk)dzk] =0 (10)

B oToM ypaBHEeHMII CHIaMU MHEPIMMA SIBISIOTCS MOMEHT CHJIBI MHEPIUI 3BeHa (KYJIHCHI)
AC OTHOCHTEIBHO TOYKM A, M CWJIa WHEPIUH MPHUIOKEHHAs K TOJKATEIo — 3.

M) =1, - é; (11)
Je=mc "y, (12)
3nece [, — ecTb MOMEHT MHEpPLUU KOPOMBICHAA 2 OTHOCUTENBHO TOUYKH A, a mgz —

€CTh Macca moJsidyHa 3.
B pasBepHyTroM BuHIE 3TO ypaBHEHHE 3alUIIETCs] B BHUJE:

M0-6(p—Mj-6a—FC-6s3 —Jc 083 —Tp-6s3 —Tg-6s3+
+P; - 8s; - cos(Pl, 651) + P, -6s,- cos(PZ,Ssz) + Pg-6sp - cos(PB,dsB) +
+P; - 6sc - cos(P¢, 6s¢) =0 (13)
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[Tocre COOTBETCTBYIONIUX MMOJCTAHOBOK MPEOOPAa30BAaHUM TIOMYYHM CIEAyIoIIee
BBIpaXXCHHE:

MO'6(p_IA'd'6a_Fc'6S3—mc'j}'653—TD'653_TE'653+
+P; - &8sy - cos(Py, 8s1) + Py - 85, - cos(Py, 8s;) + Py * 85 - cos(Pg, 8sp) +
+P; - 6sc - cos(P¢, 6s¢) =0 (14)

My:-8p =1y 0 6a—F;-8sc-cosa—mg-y-6sc-cosa—Tp-8Sc-cosa —
—Tg-6sc-cosa+ P;-6sy-sing + P, -85, -sina+Pg - §sg -sing +
+Pc - 8s¢c-sina =0 (15)

Qdopmyna ompenensionas yCKOpEHUEe TOJIKATeNs - 3 UMEeT CIEAYIOUUN BHI:

Mo-8¢@—I4-@-8a—F¢ 853—Tp-8S3—TE8S3+P;-851°C0S(Py1,851)+P,85,°c05(P,85;)+Pp-8sg-cos(Pg,85p)+Pc-8sc-cos(Pc,05¢)
mc8s3

a+r-cos @
cosa =
Ja2+2ar-cos @+r?

. r-sin
sina = i

Ja2+2ar-cos p+r?

(17)
(18)

[Tocne moacranoBku Beipakenuu (14), (15) u (16) B dopmyny (13) u monbpHEHIIHX
npeoOpa3oBaHu, OKOHYSTEIHHO MOJIYYUM:

. Mop8p—-I4aba—Fc8sccosa—Tp 6sccosa—Tg6Sccosa
me8Sccosa

y
4 P1:8s1'sin p+P,'8s,sina +Pp-§sp'sin @ +Pc-8scsina

me8scrcosa
__ Mop6¢p—Iga8a—Fc6sccosa—Tp 85S¢ cos a—Tg 85S¢ cos a

me'6Sccosa

. l . . .
Pl-lATB-é‘(p-sm <p+P2-%-8a-sm a+Ppg-lapdp-sing +Pclyc-dasina

me'6Sccosa
MO-6<p+P1-lATB-d<p-sin @+Pp-lag6¢@sin @

a-rcosp+r2
a?+2ar-cosp+r?

a'T'COS(p+T2
__a?+2ar-cosp+r?

‘mclygcdp-cosa

.. l . .
-(IA-a—FC-lAC ‘cosa—U'Rplaccosa—uRglyc -cos a+P2-%-sm a+Pclpcsin a)&p

a-r-cos@+r2

- mc-l -6@-cosa
aZ+z2ar-cosg+r? | CAC ¢

l . .
M0+P1-%-sm @+Pp-lap'sing

a-r-cos+r2 el arCOS 1
aZ+z2ar-cosp+r2 | CHAC

a+r-cos @ r-sin ¢

l
(Fc'lac =#Rplac = Rglac) - (Pz o +PC'1AC> :
/a2+2ar-cos Q+12 /a2+2ar-cos @+12
+

me-lgccosa
asing(r?+a?)-(r-a-cosp+r?)

1 12 @2
e M2lacP™T 2. 2 3
(a?+r2+2ar-cose)

— (19)

me-lgccosa

C TIOMOILIIO 3TOTO YPaBHEHHS ONpENeNseTCs YCKOPEHHE MOJN3YHa C 3aKpEIUICHHBIM Ha
HEM pe3loM Ipu o00paboTKe AeTanu.
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3akioueHue

Hempsimoe Ha3HaYeHHEe MOMEPEYHO CTPOraJbHBIX CTAHKOB 3TO BBHITIOJHCHHE MPOTSIKHBIX
oneparuii. [Ipu 3ToM MPOTSKKY MOXKHO 3aKPEMHUTh Ha MOJ3YHE WIM YCTAaHOBUTH Ha CTOJE
cranka.B mociennem ciyuyae o6pabaTbiBaeMyro 3aroTOBKY 3aKJIaJbIBAIOT B MPUCIIOCOOJICHUE,
3aKperisieMoe Ha TEpeAHEeM TOpIE MOJI3yHa BMECTO CYMIOpTa. Ot ompeneneHus
JUHAMHUYCCKUX XapaKTCPUCTHK KHHEMaTHYECKOU CXEMBI TakKkoro CTaHKa 3aBUCUT
MPaBUJIBHOE ONTHMAlbHOE €ro KOHCTPYMpPOBaHHE ¥ TMOBBINICHUE TEXHOJIOTHUYECKOM
MIPOU3BOIUTEIIFHOCTH CTAHKOB TaKOTO TUNA. B HacTosmielr pabore maeTcs JMHAMHYECKOE
UCCIIEIOBAHNE  KYJIHMCHO-KOPOMBICIIOBOTO  MEXaHHW3Ma  BO3BPATHO-MOCTYHATEIbHOTO
nepeMenieHusl padovyero WHCTPYMEHTA.
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Study of the dynamics of the rocker mechanism of the cutting
tool movement transverse planing machine.
Mchedlishvili Zurab, Elerdashvili Irma, Tediashvili Lia
Abstract

The article presents a dynamic solution of the link mechanism, which is used in
transverse planing machines. This mechanism can provide a fairly high speed of movement of
the slider with the toolholder, both in the forward and backward direction linearly relative to
the table, processing the workpiece attached to it. Such a device is very widely used in
equipment that has an idle reverse stroke. In addition, compare the link mechanism with the
crank mechanism, for example, the first is able to broadcast much less force in comparison with
the second. The most frequent use of these mechanisms is found in various kinds of machines,
such as gear, transverse planing and other machines that can be classified as metal-cutting types.
The use of a link mechanism is resorted to if there is a need for equipment to convert rotational
motion into reciprocal motion. In planar types of machines, a rocking link type is used, and in
slotting machines, a rotating link type is installed.
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Pacyer Ha KeCTKOCTHh KOHCTPYKUUI OMOPHOM CTOMKH

OpeBHOHeCyLIero kadejJbKpaHa

MuepmumBuiau 3ypaé Tamazosuu™, Tkemananze Pamas
ABtanawiosnu™*, MonunaBa Temyp IHonuxkapmoBuuy***

*[py3uHCKUll mexHu4ecKuil YHugepcumem, Oenapmamenm UHICUHEPHOU 2paQuKu u
MeXHUYEeCKOU Mexanuku, acoyuposannuiii npogeccop, E-mail: zurab.mch@mail.ru;
**[PY3uHCKUL MEXHUYECKUL YHUBEPCUMEM, aCOYUpOSaHHbIll npogheccop;
***[DYy3uHCKULL mexHuYeckuil yHusepcumen, OOKMOPAHM
(I'py3uHcKkuii TexHuyeckuid yHuBepcuteT, yJ. Kocraa Ne77, 0175,
Tounucu, I'py3us)

Pe3rome: B cmamve npedcmaenen — pacuem Ha  JCeCMKOCMb  NPU  ONPEOEeHHOU
MAKCUMANbHOU Hacpy3Ke KOHCMPYKYUU ONOPHOU CMOUKU OpeBHOHeCyuwe20 KabenbKpaud.
Ymobwvl obecneuums HenpepuvlHyl0 3pPekmusHyro pabomy npu nepesosxe maxfceivlx OpeseH
80 B8peMs J1eCO3ACPYHCEUHbIX MEXAHUSUPOBAHHBIX pPAOOM, ONOPHbLlE CMOUKU NOObEMHO-
MPAHCROPMHOU MAUUHBL OOJIHCHBL ObIMb KPOME MO020 4MO JIe2KUMU U NPOYHBLIMU, HO MAK
Jce u ocecmkumu. B npeodvloyweii 3a0aue mvi paccmompenu paciem 3mou KOHCMPYKYULL
Ha NpoYHOCMb, HO Ol 0OecneueHus MAKCUMAIbHOU Hecywell CNnOCOOHOCmU Npu Maiom
gece U Manvlx eabapumax mpebyemcs makKdice pacyumams MmMaxKyr KOHCMPYKYUO Ha
nepemeujenue,  4mooOvbl OHU He NPUHUMANU OOoNwUe 3HAYeHUsT U BKOHCMPYKYUU He
B03HUKAIU ~OONOJHUMENbHbIE HAMPY3KU, B6bI36AHHUE OONOIHUMENbHbIMU — MOMEHMAMU
BO3HUKAIOWUMU  V8ETUHEHUU Nleysi NPUNONCeHHUX cul. Hcxods uz smozo  npouHas u
HCeCmKas KOHCMPYKYUs ONopvl obecnedusaem 6blCOKVIO HeCYWylo — CnocoOHOCmb U
0071206€4YHOCMb NPU J1eCO3020MOBUMENILHBIX PAbOMAaXx.

KiaroueBble ciioBa: H3FH6aIOH_IHH MOMCHT, 3IIKOpa, ICPEMECIICHUEC, KECTKOCTb, YMHOXKCHUC.

BBenenue

Kak wu3BecTHO Haml KaOenbKpaH COCTOUT U3 JBYX HECYIIMX OMOp (BBIMOJTHEHHBIX B BUE
OallleH WM penieTyaTbix GepM) ¢ HaTSTHYTHIM MEX]ly HUIMH HECYIIIUM KaHATOM, II0 KOTOpOMY
OBHKECTCS ITOABCCHAsA TCJICKKA. TaKaSI KOHCTPYKIII/ISI JOOJIDKHA anepman) 60J'IBHII/IG
Harpy3kd TIpU T[E€peBO3KE TPY30B pa3IUYHbIX TrabapuTOB U TshKecTel Ha OoJblue
paccTostHUSI BO BpeMs paboT Ha Bepdsx, Jiecocekax, NMPH CTPOUTEIbCTBE IUIOTHH, B
MPOMBIIUIEHHBIX LI€XaxX U Op. ['py30n0AbEMHOCTh TaKOM KOHCTPYKLIMM  3aBUCHUT OT €ro
HApYXHOH KOHQUTYpAallMM U DPa3MEPOB MOMEPEYHBIX CEUCHHH BBIOMPAEMBIX TPU pacyeTe
Ha TMPOYHOCTh. Tak e ATy KOHCTPYKIMIO HAJAO0 pacUYUTaTh HA KECTKOCTh, YTOOBI
obecreunTh Kak MOKHO MEHBIINE YIpPyrue TMepeMeNIeHne OIOphl U Uid  W30ekKaHus
BO3HUKHOBEHHUSI JIOTIOJIHUTEIBHBIX HApPYXXHbIX W BHYTPEHHUX HArpy3o0K JACHCTBYIOIIMX B
HEM.

OcHoBHasl 4YacTh
Jlnst ompeneneHus mepeMenieHus 000 TOYKM JIOMAaHHOTO Opyca HaJo0 BOCIHOJB30BATCS
dopmynoit Mopa:

www.journaltm.gtu.ge 82
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

g9665¢00 ,,BHMIBL3MOE0 s 3565456500396 9dEmMdS“ Ne2-3 (60-61) 2024F;.

1
5, =yr L
VoA=L L),

l
fo sz " My dx 1)

Eciu Bce ydacTku pambl MmpsiMble, TO JJIsi ONpENEieHHs MepeMelIeHUsT 00N TOYKU
HAJ0 Bocmosb3oBarcs (opmynoit Bepemiaruna:

5, =yn ol
v A= E L),

)
I'ne p — ecTh IUIOIIAJbL SMIOPHl M3TMOAIOIIET0 MOMEHTAa HA YYacTKE BbI3BAHHOE OT
JeMCTBUSL BHEUIHMX HArpy3oK, a hy — BBICOTA €IMHUYHON SMIIOPHI MOJ LEHTPOM TSHKECTH
SMIOPHl MOMEHTOB OT BHENIHMX HArpy3oK JACHCTBYIOUIMX Ha pamy. Ecimm miomans
SMIOPBI OT 33JIaHHBIX CHJI MMEET CIIOKHOE O4YepTaHWe, TO OTy IUIOMAAb pa3duBaeM Ha
npocTble (Urypbl, MOTOM OHNpEAeNsieM LEHTPbl TXKECTH 3TUX IUIOLaled, HaXoAuM
BBICOTHI 110J1 HUIMHM OT E€JMHMYHBIX CXEM HarpyXeHHs U CKJIa/bIBA€M COOTBETCTBYIOINE
POM3BEACHUS.

[Tocne ompeneneHus peakUMud ONOP IOCTPOEHA HMIOpa H3TUOAIOLUIMX MOMEHTOB s
3alaHHbIX Harpy3ok (puc 2). Ilorom cTpoilm smiopel B €JUHUYHON CXeMe HarpyX eHHs
(puc. 3....6) ¥ WO BbIIIE YKa3aHHOMY MPaBUJIY ONpPEIEISIEM IMOJIHBIE MEPEMELICHHE TOYEK

pambl E u P.
_F-Ev E *x
T 1]
. D~
YFEX
266 i
- 481
C)
£ B\
3 i \ A
S o
=
- — i
ol asa P
© Xo
A v

Puc. 1. Pacuemnas cxema onopwl ¢ pamepamu.
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Puc. 2. Dniopvl uzzubaroumjux MomMeHmos nNpU ROAHOM HAZPYHCEHUU.

E ?x
X

L]

266

0

Puc. 3. rniopa momenmos noiayuennas npu npuxiaoviéanuu K mouke E cunvt pasnoii

edunuye ¢ nanpagnenuu cunvt Fg,
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Puc. 4. sniopa momenmos nojyueHHas npu npukiadvieanuu kK mouxe E cunvl paenoii
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Puc. 5. sniopa momenmos nonyuennas npu npuxiasiéanuu K mouke P cunvl pasnoii

-
eounuye 6 Hanpaeienuu cuivl Fp,.
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Puc. 6. aniopa mMomenmos noJIyueHHAsA NPU NPUKIAObIGaHuu K mouke P cunwvt pasnoii

e@uuuue 6 HanpaelieHuu cujiol pr.
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1) Pasmepsr mis mpoduns B cedenuun O
b=80MM, S=6MM, r=12wmm.

[To copTameHTy HaXOJUM MOMEHT HHEPILUU ITOr0 CEUEHHUS OTHOCUTEIBHO OCH CHUMETPUU
Oz, xoropas paBHa [, = 1491800Mm*. 3nas wmoayms ympyroctu cramm E =
20000 KF/MMZ' KECTKOCTh CEUYECHHS OIpPEACNISIeTCS MO BBIPAKEHUIO

EI, = 20000 - 1491800 = 29836000000 = 29836 - 10°kr - MM?
2) Pasmepsl s mpodwmis B ceuenun C
b=80mm, S=4mm, r=8mm.

[Io coprameHTy HaxOoIWM MOMEHT HWHEPIHH O3TOr0 CEUEHHUS OTHOCUTEIBHO OCH
cumerpun Oz, kortopas pasHa [, = 1110400mM*. 3Has Momyib yOpyrocTu craiu
E = 20000 KF/MMZ’ J)KECTKOCTb CEUEHHUS OINPENEIACTCS MO BBIPAKCHUIO

EI, = 20000 - 1110400 = 22208000000 = 22208 - 10°kr - Mmm?

A
o Y

L

B I——

puc. 8.

3) Pa3smepsl g mpoduias B ceuyeHMH A

h=74MM, b=1OMM, L=60mwm.

MoOMEHT MHepUuu 3TOTr0 cedeHusl Oyner:

.h3 .h3
L,=2-2"= % = 675373,333Mm*.

Jlnsg Toro ke MaTepuaia >KECTKOCTb CEUEeHHs Oyaer
EI, = 20000 - 675373,333 = 13507466666.666Kr - MM?

Jna yuactka OA CcXEMbl NEPEMHOXKEHHS SIIOpP BBINIIUT 0 CIEAIOIIEMY
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1) —(1963.44 - 216 + 2- 972 + 2018196.274 - 216 - 936) =
2018196.274-216936 _ (100 1 13 675 — 13.68

_ 1963.44:216+2:972
- 29836:106

29836:106
2) %(1963.44 216 + 2266+ 2018196.274 - 216 - 266) =

2018196.274:216°266 = 0.001 + 3.886 = 3.887

_ 1963.44:216+2:266
- 29836-106

29836:106

Hns yuactka AB cxembl mepeMHOXEHHUS! 3MIOP BBIMISAUT IO CIEIIOIMIEMY

2018196,274
R\ 828 A 266 A
/; A
/
036 /
©
* i N
[ 972
o] ® - F
o !,r
b N ‘,,'
~ [ 266
196‘5,44 2020159,7 14kr-Mm 216  1044krMm
puc. 9.
1174717 ,844
VOB 481 B
i f A
[ ] X 654_:_§__;__ 266 %
A L |m2sss )
i f ;
315150,912 [\ [
— 347y 3 266
A K Ay
1489868,756 828
puc. 10.
1) 5(315150,912 +288 +2-712,333 + 1174717,844 - 288 - 654,5) =
_315150.912-288+-2:712.333 1174717.844-288:654.5 _
= oot e = 1.083 + 7.421 = 8.504
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%(315150.912 288 +2-266+ 1174717,844 - 288 - 266) =

__315150.912-288+2-266

1174717.844-288:266

29836:106

Hns  yuactka BC:

29836:106

= 0.404 + 3.016 = 3.42

260492,642
| 1435210,486 a1252 (G 215 481 C
\. N 435,346 f/ ,, 409,33_34_\”
\ 44425 | 3735\ ©
o | ® T A 2 =
8 / |8
1174717844 68,48 481 B 266 B
puc. 11.
1) %(260492.642 158 =+ 2-435.346 + 1174717.844 - 158 - 444.26) =
— 260492.642-158+§-435.346 + 1174—717.84-4-15244—4.26 =03 + 2763 = 3.063
2983610 29836-10
2) §(260492,642 -158 + 2-409,333 + 1174717,844 - 158 - 373,5) =
— 260492.642-158+§-409.333 + 1174—717.84—4--1568-373.5 = 0.282 + 2.323 = 2.60
29836-10 29836-10
s yuactka CD:
707462,846 113 D 265 [
— — !
I /L | -
F [ H—
I II‘l |III F —
[ /
jmar - mel |
- r — ”
!’ " 31268 | 409,333 |
/ [ /; ] /7 ]
muEm
g I fl | g ] ]
- [ _—
[ [ Y
72774764  1435210,486 20052 41252 215 481
puc. 12.
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1) %(727747,64- 396 ~2-312,68 4+ 707462,846 - 396 - 262,76) =

_ 727747.64-396+2:312,68 = 707462.846:396:262,76
22208-10° 22208:10°

= 2,028 + 3,314 = 5,342

2) % (727747,64 - 396 + 2+ 409,333 + 707462,846 - 396 - 373,5) =
727747.64:396+2:409,333 | 707462.846:396:373.5

= + = 2.655 +4.711 = 7.366

22208-10° 22208106

Hns yuactka DE:
1) % (707462,846 - 288 + 2 - 75,333) =

__707462.846°288+2-75.333

- 22208-106 = 0,345

2) ——(707462,846 - 288 + 2-177,333) =
_ 203749299,648+2:177,333
o 22208000000

= 0,813

E E E

288

75,333 177,333

1
°°v

D | | Y
707462,846 113D 266 D

puc. 13.

Ilepemenmienne Touku E B HampaBieHMM OCH Y IIOJIy4acTCs B pe3yibTare
CYMMHPOBAHUS CIEAYIOIIHUX 3HAYCHUU:
1) 6, =13,681+ 8,504 + 3,063 + 5,342 + 0,345 = 30,935Mm

AHanorungHo MoJIyJac€TCda NEpEMEIICHHUC 9TON TOYKH B HampaBJICHUH OCH X.

2)  Opx =3,887+ 3,42 +2,605 + 7,366 + 0,813 = 18,091MMm

CymmapHoe miepeMelnienrne Touku E monydaercs mo ciemyromiein dopmyie:

Sp = \/((SEy)2 + (85x)2 = /30,9352 + 18,0912 = /956,974 + 327,284 =

= /1284,258 = 35,836MMm.

Haunnaem omnpeznenenue nepemelieHuss KOHCoiaM AP, nns 4ero HauMHaeM pacyer C
yuactka OA
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2018196,274 A 454 A A
.\ ’//’ — — 1 O 8
¥
144
00 ® -
o , ..
TN / 454 1
o o 0
1963,44 2020159,714Kkr-Mm 216Kkr-MM
puc. 14.

1) %(1963.44 216 +2-454 4+ 2018196.274 - 216 - 454) =
_96271390.08 | 197912399413.536

= + = 0.003 + 6.633 = 6,636

29836-106 29836-106

2) E—112(1963.44 :216 + 2 (—144) + 2018196.274 - 216 - (—108)) =

30535418.88 47080482679.872
= - = 372 = —0.001 — 1.577 = —1,578
2983610 29836-10

Hns yuactka AP B pe3ynbTare NEpeMHOKEHHS SIIOP MOIYyYUTCA:

P P

<
D
302,666
o
/

/ P

/ «

/ o
/ i Y

5283%,518 A 454 A

puc. 15.

36298838279.798
13507466666.666

1)  —(528327.518- 454 + 2 -302.666) = = 2,687
El,

Ilepememenrie Toukn P B HampaBiIeHHH OCH Y TONyYaeTcsl B PE3yibTaTe CYMMHPOBAHHS

CIACAYIOIINX 3HAUYCHUMU:
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1) 8py = 6,636+ 2,687 = 9,323mm
AHAJIOTUYHO TOJYy4YaeTcs NEpeMElIeHUEe 3TOM TOYKM B HAIMpaBICHUH OCU X
2) 6p, = —1,578MM

CymmapHoe mepemerenre Touku P momygaercst mo cienyromiein hopmye:

Sp = \/(6Py)2 + (6py)? = +/9,3232 + 1,5782 = 1/86.924 + 2.49 = 1/89.414 = 9.455mm.

Htak B KOHEYHOM CueTe MBI MOJYYMIM YHCIOBBIC 3HAYCHHS CyMMapHBIX MEPEMEIICHHU TOYEK
KPCIUICHHUS TEPeKUIHbIX OokoB 1 M2 4ro M Hajmo ObUIO cienaTth INpU pacyeTe Ha HPOYHOCTh
KOHCTPYKIMH afopbl KaOenbKpaHa.

3akiioueHue

B nacrosimas pabota sBISIETCS TPOJOJDKEHUEM MpPEAbIAYIIeH 3adaud B KOTOPOM OMiH
CICNIaHbl TPOYHOCTHBIE PACUETHl ONMOPHOM KOHCTPYKIMH KaOeJKpaHa IEepPEBO3SIIETO
TSDKETBIE TPy3bl Ha OoJbinue pacctossHus. [log BozmelcTBHEM 3TOro Tpy3a MPOUCXOIUT
nporud Tpoca Ha ONpEACTCHHYI0 BEIMYUHY. B CIIEICTBUHM 3TOTO Ha KOHCTPYKIIHIO OIOPHI
JIEUCTBYET CHJIa TOpa3fAo OOJBbIIOM BEIMYMHBI YE€M CHJIA TSDKECTH NPHIOKEHHAs K
NEepeBO3UMOMY TIpy3y. B cienctBum 3TOro Jenaercsa  ONpeNeleHUEe CYMMapHbIX CHII
JNEUTBYIOIINX Ha TEPeKHIHbIE OJOKU M Ha YIEp)KUBAIOIIUE KPOHIITEHHBI STHUX OJIOKOB.
Kpome pacueToB Ha TpPOYHOCTH HAIO CHEeNaTh pacyeThl Ha JKECTKOCTb, KOTOpPAast
3aKITIOYSIETCA OMpEACNICHUU MepPeMENIeHUH KOHEUHBIX TOYeK Oomophl. YTo M OBLIO crenaHo
B HaCTOsIICH padore.

Cnucok JuMTepaTyphl:
1) ®eomocues B. U. Comnporuienune matepuanoB. M. 1986r.
2) IMucapenko I'. C. U ap. Conporusnenne marepuaioB. Kues 1986r.
3) benses H. M. Conporusnenne marepuaioB. M. 1976r.
4) Tumomenko C. Il. Comporunenue matepuanoB. M. 1960r. u. 1.
5) Cremun II. A. Comporusinenue marepuanos. M. 1987r.

Strength calculation of the structures of the support device of the
log-carrying cable crane
Mchedlishvili Zurab, Tkemaladze Ramaz, Moniava Temur
Abstract
The article presents the calculation of stiffness at a certain maximum load of the
structure of the support of a log-carrying cable crane. In order to ensure continuous efficient
operation when transporting heavy logs during mechanized logging operations, the support
racks of the lifting machine must be, in addition to being light and strong, but also rigid. In the
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previous problem, we considered the calculation of this structure for strength, but to ensure
maximum bearing capacity with low weight and small dimensions, it is also necessary to
calculate such a structure for movement, so that they do not take on larger values and
constructions do not occur additional stresses caused by additional moments arising from the
increase in the shoulder of the applied forces. Based on this, the strong and rigid structure of
the support provides high load-bearing capacity and durability during logging.

AmOLsMMY30  3509esdfol bag®Mgbo Lsas®ol LoboliBgby sbgas®odo
9390¢0d30@m0 BMMd0, BHYgiogrsdg Ms95%o, Imbosgzs mgdmco
gbowdy
LAoGosdo  FoMdmagboos  ImOLLIMEMI30  3509esdfioll  Loghgbo  LosMol
3MbLAHMMJ3ool  LobobBgbg  9bgo®modo. 0dobomzol GM™MI  MBOWb39wymgowo  odbgl

3909odfol  Mfy3gBHo o  9B9JGHWOO  FMdomds 8dodg ImMgdol o  dsbdowgdbg
39005@9boLOL,  53(9-LoBMBLIMOEHM FobJsbol LagMabo LyYIMYOO 0oL FoMs MM ogml

dbgddo s 933039, 9939 MBS 0gml bobBoa. §obs sdmEsbsdo B3zgb sbgzobowg s3
3MbLAHMMJ300L  9basM0do  LodBH30E)HY, FogMsd Foduodowr®o dBoo  MBIMOIBMBOL
MBOHMb3gbsgmzs  Lsgomms gl 3MBLEHMMJ305  4o9bRM0TgdMmo  0dbgl  saMgm3g
2390055A0)390bYg, 0dobsmzol MHMAI dsmds I60IZ69 MBI 56 A5 FIODdME olTZ9d
B350 s 3MBLEGMNM305d0 56 FoMIM0dzoL ITSBHJOOMNO  OEHZ0MMZJd0, MHMIEYdOE3
390mf397mos  FboMob goBMHOLsl  Ho®mdmddbowo  ImIgbEHIdol  bsbMom.  5dgsb
3980m30bsMg Loghgbol 933039 @ bolEo 3MbLEGHMWMJE30s MBOMB3gwymRl dob dowown
3D0©MbM056MBLS 5 bobgoddergmdsls 3ol sdsdbogdgmo  Bsddomgdobsl.
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Pacyer Ha NPOYHOCTH KOHCTPYKIHUN OIMOPHOH CTOMKH
OpeBHOHeCylIero kKadeJbKpaHa

MuenaumBuiau 3ypaé TamazoBuu™, Tkemananze Pamas

ABTanaujoBuu™*, Mouuapa Temyp IHonuxapnoBuu™**
*[py3uncKutl mexuudeckutl yHueepcumem, Oenapmamenm UHICUHEPHOU 2papuru u
MEeXHUYeCKOU MexXanuku, acoyuposantwiii npogeccop, E-mail: zurab.mch@mail.ru;
**[DY3UHCKUU MEXHUYECKUU YHUBEPCUMEN, ACOYUPOSAHHbIIL Npogeccop;
***[DY3UHCKULL MexHuveckuil yHusepcumen, OOKMOPAHM
(I'py3uHcKuii TexHMYecKHil yHuBepcurerT, yia. Kocrasa Ne77, 0175,
Tounucu, I'py3us)

Pe3rome: B cmamve npedcmaénen pacuem Ha NpoyHOCMb NPU ONPEeOeHHOU MAKCUMATbHOU
Hazpy3ke  KOHCMPYKYUU ONOPHOU CMOUKU bpesnonecyujeco kabenvkpauna.  Taxue
KAOenbKpanvl NPUMEHAIOMCA  NpU  1eCO3020MOBUMENbHBIX — pabomax, 6 Kayecmee
NEeHEeHOCUWUKO8 CNUNIEHHbIX Opegen U nocledyrowell 3a2py3Ke Ha J1ecO803Hble MAUUHDBL.
Umobvl obecneuumsv HenpepvliéHYI0 3PeKmusHyo pabomy npu nepesosKe maxicenvix OpeseH
80 6peMs  J1eCO3ACPYHCEYHBIX MEXAHUSUPOBAHHLIX pAOOM, ONOPHblEe CMOUKU HOObEMHO-
MPAHCROPMHOU MAWUHBL OO0JIAHCHBL ObIMb JlecKumMu U npounvimu. Koncmpyuposanue makux
KOHCMPYKYULl HAYUHAEMCs C pacyemo8 HaA NPOYHOCMb, 4mobbl obecneyums e20
MAKCUMANLHYIO HECYUWYIO CROCOOHOCMb NpU Maiom eece u manvix 2abapumax. Haubonee
yacmoe npumeHenue dMu ONOPHble CUCTEMbL HAXO0OSM 8 1eCO803aX PA3TUYHOU KOHCMPYKYUU
U 6 CMAayblOHAPHLIX KAHAMHBIX NOObeMHbIX ycmanoekax. Kax uzeecmno ocnosnvim y3nom
KabenbKpana A615emcs 3aKpenieHHblll Ha KOHYe Hecyujell onope 8pawarouericss nepekuorot
ON0K Hecywe2o mpoca, No SMOMY NPOYHAS KOHCMPYKYus obecneuusaem GblCOKYIO
Hecywyro cnocoOHOCMb U 00JI208eYHOCHb NPU 1€CO3020MOBUMENbHbIX PADOMAax.

KuoueBble cioBa: arperar, cToika, cuiia, W3TUOAIOIMIMM MOMEHT, JIIbIOpa, HANpsKEHUE.

BBenenue

KabGenpHbIMU Ha3BIBAIOT KPaHBI, COCTOSIIINE U3 JIBYX HECYIIMX OMOP (BHITOJHEHHBIX B BHUJIC
OarlieH WK penieTyaTsix GepM) ¢ HATSHYTHIM MEXIY HUMH HECYIIMM KaHATOM, IO KOTOPOMY
JBUXKETCS TOJIBECHAs TeNexkKa. Takue KOHCTPYKIMH MpeaHa3HAuYeHbI 7S TIPOJIETOB OOJIBIION
MIUPUHBL (10 TOJYKHUJIOMETpPa) M IIMPOKO HCHONB3YIOTCS Ha Bepdsx, liecocekax, Mpu
CTPOUTENBCTBE IUIOTHH, B NPOMBILUICHHBIX Lexax H Imp. [py30moabeMHOCTh Takou
KOHCTPYKIIMHU cocTaisieT 10 6 T. [I[puMeHeHne kabenpHOro KpaHa 1es1ecoo0pa3Ho, KOTaa u3-
3a OOJBIION TMPOM3BOJCTBEHHON TUIOMIAJM HCIIOJIB30BAHWE MOCTOBBIX KOHCTPYKIIUNA
3aTPYIHEHO TEXHUYECKH M3-3a CIUIIKOM OOJBIION MAacChl WJIM SKOHOMHUYECKH HEBBITOJIHO.
KOHCTpyKIHs COCTOUT M3 JBYX OMOPHBIX OAllleH, Ha KOTOPBIX 3aKPEIUICH HECYIIUH KaHaT C
JBUXKYIICHCS BIOIh HEro Telekkoi. KaOenbHble KpaHbl MOTYT UMETh JBE HETOJBHUKHBIX
pelIeTYaThIX OMOPHI, IBE MOABIKHBEIE THO0 OJHY (PMKCHPOBAHHYIO, & BTOPYIO — CIIOCOOHYIO
MEePEMEIATHCS 110 AYTE.
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puc. 1. Onopnasa cmoiika.

312
396

.
288 -
./.
5° 278

1044 \ —

128°

a1 50—mf=—1 30—=fe———324 260

puc. 2. Cxema onopnoii cmoilku é pasmepax.

Yceunue B Tpoce oOmpeaenseM W3 TeopeMbl KOCHHYCOB (puc. 3).:

G? = 2T? + 2T? - cos 148’ (1)
Ortkyna:
G 1000
T = = = 1814,882kr. 2
J2(1+cos 148°) V2(1-0,848)
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Jﬂxté?\

148’

—

G=1000kr.

Yé'

puc. 3. /leiicmeue cunvl msaxcecmu nOOBEUIEHHO20 2PY3a HA MPOC KadenbKpaHa.

IOCJIE 3TOT0 ONpENeNseTcs CyMMapHasl cujia KOTopas JEUCTBYET Ha OCh BpalleHus E

oimoka—1 mo dopmyie:

Fy =+/2T2 + 2T2 - cos 95° =
=/2-1814,8822 + 2 - 1814,8822 - (—0,087)2 =
= 2452,442Kr. ©)

Bemuuunbl coctaBmsitommx cwibl Fp Bronb oceit Ox u Oy MOIYyYuM CIOEKIIMPOBAB

9Ty CUJIy Ha COOTBETCTBYIOIIUC OCH.
Fgy = Fg - €05 26,5° = 2452,442 - 0,894 = 2194,774Kr 4)

Fg, = Fg - c0s63,5° = 2452,442 - 0,446 = 1094,274xr (5)

tx

FeX "F ‘

FEX ‘ I_:-F'x

T-/ Fe

R

- FPy

*y | _10 O \
4 T

Mo

.
/c:
2

>
>
y9

Puc. 4. Cxema npunoxceHHvIX CUl NPUTIONHCEHHBIX HA ONOPHYIO CHIOUKY.
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AHAJOTMYHO HAXOJUTCS CyMMapHas CHJIa KOTopas JICHCTBYET Ha OCh BpAaIlCHHS
OJIoka - 2

Fp =+/2T2 + 2T2 - cos 128° =
=/2-1814,8822 + 2 - 1814,8822 - (—0,615)% =
= 1591,183kr. (6)

>
Benmunab COCTaB/AIOIIIUX CHIJIbI Fp BJOJIb OCCHU Ox u Oy IMOJIYYHMM CIIOCKIIUPOBAaB

3Ty CWIIy Ha COOTBEICTBYIOLIUE OCHU:
Fp, = Fp-cos43” = 1591,183 - 0,731 = 1163,717kr. (7)
Fpy, = Fp - cos 47° =1591,183 - 0,681 = 1085,184kr (8)
IlepBoouepennass 3ajaya COCTOMT B HAXOXKICHMM PpEAaKLUU ONOPbl KOHCTPYKLHH
ycTporctea. g 3TOro pacCMOTPHUM CHUCTEMY YPAaBHOBEIUMBAIOIIMUX CHUJI, MPHIOKEHHBIX
Ha KOHCTpykuuto. OtOpaceiBaeM CBSI3M HAJIOXKEHHBIE M3 HKECTKOIO 3alleMJICHUS U
JICUCTBUE CBS3€M HAa KOHCTPYKLMIO 3aMEHSIEM HUX PEAKLMAMH.
I mIoCKOW CHCTEMBI CWII, IPUIIOKEHHBIX K KOHCTPYKLIMM OIIOPBI, COCTOBIISIEM TPH
YpaBHEHUSI PABHOBECHS:
VYpaBHEeHHE paBHOBECHE MOMEHTOB IPUIIOKEHBIX CHUI OyAer
XMy =0 ©)
Mo + Fpy - 454 — Fpy, - 216 + Fgy, - 1044 + Fg, - 266 = 0 (10)
U3 3TOr0 ypaBHEHUSA:
Mgy = —Fpy - 454 + Fp), - 216 — Fgy, - 1044 — F, - 266 =
= —1163,717 - 454 + 1085,184 - 216 — 1094,274 - 1044 —

—2194,774 - 266 = —2020159,714 kr - MM (11)

VYpaBHEHHE CyMMBI NPOEKIHH MPUIOKEHBIX CHI Ha OChb X.
XX =0 Xo+ Fpy —Fgxy =0 (12)

U3 JTOT0 YpaBHEHHUS:

Xo = —Fpy + Fg, = —1163,717 + 2194,774 = 1031,057kr (13)

VYpaBHEHHE CyMMBbI NPOECKIHMHM MPUWIOKEHBIX CHJI Ha OChb Y
XY, =0 (14)
Yo — Fpy + Fgy =0 (15)

Cwiibl ynpyrocTu B IOINEPEYHBIX CEUYECHMSIX YYAaCTKOB IUIOCKOM paMbl KaK 3TO ClIe-IyeT
U3 METoJa CEYEeHMi, B O0OIIeM ciydyae MPUBOAATCA K TPEM BHYTPEHHHM CHUJIOBBIM
dakropam N; Q, u M,.
Crpoum emopy N (puc. 6).
Kak u3BecTHO HOpMalabHOE YCHJIME B CEYEHHHM pPaBHO alreOpandyeckodl CcyMMe MpOeKIuit
BCEX CWJI TIO OAHY CTOPOHY OT CEUEHHs Ha HopMaiab K HeMy. HopmanbHoe ycuine
CUMTAETCS TOJIOKHUTENbHBIM, €CIM OHO JEHCTBYeT OT ceueHHUs (BBI3BIBAET PACTSKEHUS).
Hopmanbnoe ycunue Ha ydactke OA Ng_y) = Xp = —1031,057Kr BBI3BIBAaCT CHKATHE;
Jns ygactka A — P TpoJofibHOE YCWIHME B JIOOOM CeueHuil openensercs mo gopmyne
Na—py = Fpy, = 1085,184«r (16)

BBI3BIBAET PACTSKEHUE;
Hns yyactka A — B mponoibHOE YCWIHME B JIFOOOM CEUEHHH paBHO CyMME MPOEKIMH
BCEX CWJI JEHCTBYIOIIUX II0 OJHY CTOPOHY OT CE€YEHHUS Ha OCh YydacTka X:

Na-py = Xo + Fpy = —2194,774kr a7
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— FPX
X —
' A FF’y
i ] P

puc. 5 Pacuemnas cxema onopuou pamul

BBI3BIBAET CHKATHE;
Hns ygactka B — C  mpoAoibHOE YCHIME B JIIOOOM CEUEHUN OMpenersieTcs Kak cymma
MPOEKIMU CUJI MPUJIOKEHHBIX K KOHIy CTOMKM E Ha Ha och X,
Ng—cy = —Fgx cos ay — Fg, sina, = —1836,663kr (18)
BBI3bIBACT CXKATHE;
Jns yuactka B — C  mpononsHOEe ycuiHe B JIFOOOM CEUSHHM OmMpeensercs Kak cyMMa
MIPOCKIMN CHJI NPUIOKEHHBIX K KOHIy CTOMKM E Ha Ha och Xy
Nc-py = —Fgx cOs as + Fg, sinag = —1592,426kKr (19)
BBI3bIBAET C)KATHUE;
Hns ygactka B — C  mpoAoibHOE YCHJIME B JIIOOOM CEUEHHUUH OMNMpenersieTcs Kak cymma
MPOEKIMU CUJI MPWIOKEHHBIX K KOHIy CTOWKM E Ha Ha och Xg
Np_g) = —Fgx cosag + Fgy sinag = 192,339xr (20)

BLBI3BIBACT PACTAKCHUC,
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E *x

- -1592 426
."f

1592426

By TTTFTTT]-1836.663
® [t
il —-
IE.
\ FPy
A -\_ P
P 1085184
®) 1031.057
Bl

~
d Mo \‘ ; Vo
Xo

puc. 6 InOPsL NPOOOTBHBIX CUL OCUCHIBYIOUWUX 6 CEUEHUAX ONOPHOIL PAMBbI.

[Tocne sTOro HayMHAEeM MOCTPOCHHUE DIIOPHI MEPEePEe3bIBAIOIINX CHII JAEUCTBYIOIINX
MOTIEPEYHBIX CEUEHUSX OMOPHOU CTOWKH.

Crpoum emopy @, (puc. 7).

[lepepespiBatoniasi cuila B CEYCHHWM paBHA alreOpandveckoll CyMMe IPOEKIUH BCeX CHII
MO0 OJIHy CTOPOHY OT CEYEeHHS Ha TUIOCKOCTh CEYCHHUS.

[lepepesbiBatomasi cujga Ha YydacTKe

OA Q™ =Y, = —9,09r 1)

[nsa ygactka A — P umeem:
AP = Fp, = —1163,717xr (22)

Jna yuactka A — B umeeMm:
Q™ = —Y, — Fp, = —1094,274kr (23)

Hns ywactka B — C  mpoekuupyeM Cuibl NPWIOKEHHBIE K KOHIY CTOMKM E Ha 7y,
MOCJIE YEero MOJYYHM :

3(]B—C) = Fgy sina, — Fgy, cos ay = —1624,858kr (24)
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Jna yyactkoB € —D M IOCTYHNMM aHaJIOTMYHO U 3TU CHUJIbl IPOEKUUPYEM HA OCH Vs
U Yg B pe3yibTare 4yero OyAeM HMMETh :

3(;C_D) = —Fgy sinag — Fg, cosas = —1836,663kr (25)
3(/D_C) = —Fp, sinag — FEy cos ag = —2445,958kr (26)

-2445 953

-1836.663
.

2 1336663
C

B -1094.274

1624.858 \

||—1 163.717

puc. 7. Inopel nepepe3viearouiux Cuil 0eUCmEYIOuUx 6 Ce4eHUAX ONOPHOIL pPambl.

Crpoum emtopy M, (puc. 8).
Uzrubarommii MOMEHT M, B ceuyeHHUH paBHSETCS anredpandeckoil CyMMe MOMEHTOB
BCEX CWJI M Map MO OAHY CTOPOHY OT CEYEHHsS] OTHOCUTEIIbHO  CEYECHHS.
Jns nepBoro ywactka OA wu3rubarommii MOMEHT B JItoOOM CEUEHHHU OIpeaessieTcs
PaBEHCTBOM:
M, =My—-Yy x (27)
B ceyenun A OH mpuUMeT 3HaYECHHE:
M, =My —Yy-l; =2020159,714 — 9,09 - 216 = 2018196,274 kr - MM (28)
Jns  ydactka AP wmsrubaronmii MOMEHT B JIFOOOM CEUEHUM ONpEAENsSeTcs PaBEeHCTBOM:
M, = Fp, " x (28)
B ceyenun A OH mpuMeT 3HAYCHHE:
My, = Fp, - x3 = 1163,717 - 454 = 528327,518 kr - MM. (29)
B ceuenun A 1npu mepexone Ha ydacTok AB mpousanzper ckauek MOMEHTa Ha 3Ty
BEJIMYMHY, TaK YTO
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My, =M, =Yy -1, — Fpy - 13 = 2018196,274 — 528327,518 =

= 1489868,756 Kr - MM. (30)
Jns ydactka AB w3rubaromiuii MOMEHT B JTIFOOOM CEUYCHHH ONPEICISACTCS PABCHCTBOM:
M, = My, — Fpy " X (31)

B ceuennn B oOH npumer 3HaycHue:
Mg, = My, — Fp,, - I, = 1489868,756 — 1085,184 - 288 =
= 1174717,844 kr - MM (32)
Jns ynoOcTBa pacuera ClEIyIOIIMM OINpeAensieM MOMEHT B cedeHMsx yuyactka DE mns
KOTOpPOr0 H3ru0aronMii MOMEHT B JIOOOM CEUEHUHU OIpeleisieTcss pPaBeHCTBOM:
M,e = Fgx " Xg * Sinag + Fgy, * X * COS Qg (33)
B ceuennn B oOH mpumer 3HayeHwue:
Mp, = Fgy " lg - sinag + Fgy, * lg - cOsag =
= 2194,774 - 288 - sin67" + 1094,274 - 288 - cos67 =

= 707462,846 Kr - MM. (34)
Jnst  yuactka BC wusrubarommii MOMEHT B JIFOOOM CEYEHHH ONPEICISAETCS PaBEHCTBOM:
M,s = Mp, + Fgy * X5 * sinag + Fgy, * X5 * cOS as (35)

B ceuenun C OH MPUMCT 3HAYCHUC!:
M¢, = Mp, + Fgx - ls - sinas + Fgy, * 5 - cosas =
= 707462,846 + 2194,774 - 396 - sin22" + 1094,274 - 396 - c0s22’ =
= 1435210,486 kr - MM (36)
Hns  yuactka BC mmeem
M,y = Mc, — Fgx * x4 COS @y + Fpy » X4 - Sin @y (37)
B ceuenun B oOH mpuMer 3HauYeHHE COOTBETCTBYIONIEH paHHE MOTYyYEHBIM MOMEHTOM
11 DTOM TOYKHU:
Mg, = 1174717,844Kr - MM (38)
[Tocme »Toro HauyMHAEM OIpEAeATh ONTUMAIbHBIE pa3Mepbl CEYCHHH ISl KaKJOTo
y4acTKa, HCXOAS W3 3HAUEHUHU [IOMYCKAaeMbIX HAMNpsHKEHUH MaTepuana H3 KOTOPOTo
COCTOMT Hallla OMOpHasi KOHCTPYKITHS.
Jns matepuana cT. 3 mpenen MPOYHOCTH HIIOMYCKaeMble HaIpsDKeHUs OYIyT:
o = 40 KF/MMZ
[c]=40-1.5=60 KF/MMz

MowmeHT comnpotuBiieHuss cedennn O omnpenenseM U3 (HOPMYIIBL:

W, > M[’:‘]"‘ = 20T = 33669,328 mv® = 33,669cM®  (39)

bepem u3 copramenta W, = W, = 37,29cm3, mapka TpyGokBaapata 80 X 80 X 6

MowmeHT compotuBiieHuss cedeHnn C ompepensieM u3 (Gopmysisl
1435210,486

W, > M[’;“]‘" = 22200 = 23920,174mM? = 23,92cM3 (40)

bepem u3 copramenta W, = W, = 27,76¢cm> mapka Tpy6oksagpaTa 80 X 80 X 4

[Tpodune ceueHuss KOHcoNM Jepkarenst Ojoka 2 BbIOMpaeM U3 JABYX MPSMOYTOJIbHUKOB.

MOMEHT WHEpPLHU CEUeHHUsl ompenaessercss u3 (OpMYIbL:

b-h3 b-h3
Jax =—7"2=— (41)

12 6
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1174717,644

W

1489868.756
528327518

528327518

B 1435210486

2020159,714 388

-

y

puc. 8 Inwpel U3UOAIOWUX MOMEHMOE 0CUCMEYIOUUX 6 CEYEHUAX ONOPHOI paMbl.

TOF}Ia MOMCHT COITPOTUBIICHHUA CCUCHUA 6y,IIeTZ

b-h?
War ==~
Bocnonb3yemcst  popmMysiol MOITyduM:
W, = ”’[’g“]”‘ = ZEZ22 = 8805,458MM° = 8,805cm3 (42)
Bepem W,, = 9000mMm3
BeIcoTy cedeHMs ompenenseM C MOMOIIBK YpPaBHEHHS
.h2
2R — 9000Mm3 (43)
I/I3 KOTOpOFO IIOCJIC TIIOACTAHOBKHU COOTBeTCTBYIOH_[I/IX 3HAYCHHUH HOHY‘-II/IM
h= |222°=1/5400 = 73,484mM ~ 74MM. (44)
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W - <
X
< 0 -
r S
VL
—- b -—
puc. 9.
2) Pasmepwst mnst mpoduns B cedenun O
b=80MM, S=06wmm, r=12mm.
2) Pasmepnl nns mpoduis B cedeHun C
b=80MM, S=4wmm, r=8mm.
by

L

Q4
x

L

—— —

puc. 10.
3) Pa3zmepsl g mpoduis B ceuyeHMH A

h=74MM, b=1OMM, L=60mm.

3akiroueHue

B nauane paboThl chenaH pacueT HaKpy3Kd, KOTopas JAeHWCTBYeT Ha HEeCyIIMH Tpoc
KalenbKpaHa, KOIJla B ILIEHTPE €ro CTpeibl 3aBHCAeT Ipy3 omnpenesneHHoro Beca. Ilon
BO3/ICIICTBMEM JTOrO Tpy3a MPOUCXOIUT MPOrMd Tpoca Ha OMNPEICICHHYIO BEIUYMHY.
Tpoc mepekuHyT Ha MEpBBIA M BTOPOW OJIOKM OMOPHOTO YCTPOWCTBA, BCJIEACTBUU YETO
JIEJIaeTCsl  OINPENETIEHUE CYMMAapHbIX CUJI JEHTBYIOIIMX Ha YAECPKHUBAIOLIUE KPOHIITEHHBI
3TUX OJIOKOB. bBBIIO cienaHo ompeneneHHe pa3MEpoB IMAMETPOB IEPEKUAHBIX OJIOKOB,
kotopble paBHbl d = 300MM. HMcxoas w3 3TUX nUaMeTpoB ObUTH ompeneiaeHbl (GOPMBI U

www.journaltm.gtu.ge 103
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

g9665¢00 ,,BHMIBL3MOE0 s 3565456500396 9dEmMdS“ Ne2-3 (60-61) 2024F;.

. _______________________________________________________________________________________________________________________________________________________________]
pasMmepbl 1eno KoHCTpykiuid. I[locme sToro ObuUIM pacuWTaHbl BHYTPEHHUE YCHIIHS H
MOMEHTBI B CeueHHUsAX Bcel KoHCTpykiuil. Ilocie sToro, yuuTeiBas JOMycCKaeMble
HANPSDKEHUST YCTaHABIMBAIOTCS (OPMBI M pa3Mepbl MOMEPEYHBIX CEYECHUH KOHCTPYKLIHUU.
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Strength calculation of the structures of the support device of the
log-carrying cable crane
Mchedlishvili Zurab, Tkemaladze Ramaz, Moniava Temur
Abstract

The article presents the calculation of strength at a certain maximum load of the
structure of the support of the log-carrying cable crane. Such cable cranes are used in logging
operations, as foam carriers of sawn logs and then loaded onto timber trucks. In order to ensure
continuous efficient operation when transporting heavy logs during mechanized logging
operations, the support posts of the lifting machine must be light and strong. The design of such
structures begins with strength calculations to ensure its maximum bearing capacity with low
weight and small dimensions. The most frequent use of these support systems is found in
timber carriers of various designs and in stationary cable hoisting installations. As it is known,
the main unit of the cable crane is a rotating roll-over block of a supporting cable fixed on the
end of the supporting support, therefore, a strong structure provides high bearing capacity and
durability during logging.

3mOLS0MY30  390gsdfol LagMgbo Loys®ol LodGzoagby 639G0d0
039003300 BMMsd0, HYgdawrsdg 5950, Imbosgzs mgdmeo
6bormdg

bGoG0sdo  FoMmdmagbowos  BmMbsm®mgz0  39dgwsdfol  LogMgbo  LoysMOL
3MbLAHOMJ3ool  LBodEZoEgby  9bpoMmodo.  Sbgmo 39090 53900 39TM0Ygbgds
AYobodsdB5YOgo  15dMToMmgdoLsl, dmFMH0owo IMEMIOOL FooLsEBboLOl s F9dwgy
om0 ByYgbobo 95649690Bg oG30MHMZ0LsL. 0dolom30lL, MM MHBOHMBlgEygmzgomo 0dbgl
093930 9BIJOMIO0 MFomds BmMGIOL  F9IEHBOLIL s BHYoLlsGZoMmo dgdobozmemo
L53omgdolsl,  53G930-LoEGOMBL3MMEGHM  Bobdsbols  LogMgbo Loys®gdo Mbos o0ymb
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6560563l 93069  fmbols s 306  godM0GHId0l  Fgdmbggzsdo.  MBGM bJoM
3990myggbgdsl  sLgmo  Layhgbo  LoLEJIgdo bsbermdgb  Lbgoolbgs  3mbLEHM™MJz00L
AYobLOB0EIddo s BEAOEFOMbIEIME LodsZOMM 5393 FobsYsMYdTo. BMYMEE 3bMdOWOS
35095dfol doGO0mMso 33956d980 5MOL IHBOEO BoFOMOL oILHZ0EO 3063900 s TgMeY
906MHbs30 dEr™m3qgd0, 530@MI Loymgbol dB30Eg 3MBLEHOMIE0s  MBEMElgymal dob
oo 3o MbsM0sbMdL S O MOl FHYolEsdsdBsIdgEro Bsddomgdolsl.
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d0bo30L  @OHMOLs @5 dobo 3300 gd9d0L  bollosmo  TMIOPIOIM0S  OHMYMOF
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R\ 2
Quy =0Q- (7) :
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Decrease in carrying and lifting machines disinhibition time using mathematical
modeling
Simon Bitsadze, Rusudan Bitsadze, Mikheil Beridze
Abstract
The article considers the original design of magnetohydraulic pusher of break actuator
of carrying and lifting machines. The mentioned design makes it possible to achieve the
following: a value of initial counterforce acting on the armature, doesn’t depend on initial value
of external load, acting on pusher rod, when pusher’s direct current electromagnet armature is
in the initial lower extreme position. At that, a minimal initial counterforce value permanently
acts on the armature in the lower extreme position that provides a minimum delay time of
hoisting of a magnetohydraulic pusher armature and, respectively, rod. A formula of direct
current armature attraction onset delay time is given.

YMeHblIeHHE BpEeMEeHH PACTOPMOKeHHSI TOPMO30B MOIbEMHO-TPAHCIIOPTHBIX MALIMH C
HCI0JIb30BAHHEM MATEMAaTHYEeCKOr0 MOACJIUPOBAHMS
Cumon bunanse, Pycynan bunanze, Muxena bepuaze
Pe3rome
B crarbe paccMoTpeHa OpUTHMHAIbHAs KOHCTPYKIUS MAarHUTO-TUIIPaBIMYECKOTO
TOJIKATENs] TOPMO3HOIO MPUBOJAA MOABEMHO-TPAHCIIOPTHBIX MAIIWH. /[aHHOW KOHCTpYKIMEN
JOCTUTHYTO TO, YTO IPU HAYAJIBHOM HM)KHEM KpalHEM IIOJIOKEHHUH SKOPS dJEKTPOMArHura
MOCTOSIHHOTO TOKA TOJKATEJsI BEIMYMHA HAYAJIbHOW CUJIBI MPOTHUBOIECUCTBHUS, NEHUCTBYIOIIECH
Ha SIKOPb, HE 3aBUCUT OT HAYAJIbHOW BEJIWYMHBI BHEIIHEH HArpy3KH, JEHCTBYIOIIEH Ha IITOK
Tonkarens. Bmecte ¢ TeM, B HIJKHEM KpPalHEM IOJO0KEHUU HA SIKOPb MOCTOSIHHO JIEUCTBYET
MUHHUMQJIbHAsl ~BEJIMYMHA HAYaJIbHOM CHUJIBI  MPOTHUBOACHCTBHUSA, UYTO 0O€CIeunBaeT
MHUHUMAJIBHOCTh BPEMEHM 3aJEPKKU IOABEMA SKOPA U, COOTBETCTBEHHO, IITOKA
MarHUTOTHUJIpaBINYECKOro Tonkarens. [lpuBeneHa ¢dopMyna BpeMeHU 3allepKKH Hadaja
MPUTSKEHUS AKOPS TOCTOSTHHOT'O TOKA.
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DETERMINING THE POSITION OF LINKS IN A CLASS IV MECHANISM USING THE
COMPUTER PROGRAM “Excel”
TENGIZ KAKHETELIDZE, KOBA ILURIDZE
Abstract

The determination of the positions of the links of the IV class mechanism (according to
the classification of Professor I. I. Artobolevsky) is considered using the computer program
“Excel” and the operator “Insert Scatter (x, y)”. It is shown that the solution to the problem is
possible with the determination of the intersection point of the arc described by the end point
of the rocker and the vertex of the triangular link attached to it.

ONIPEJAEJIEHME ITOJIO’)KEHUU 3BEHBEB MEXAHUM3MA IV KJIACCA C
HCHOJ30BAHUEM KOMITIOTEPHOM ITPOI'PAMMBI “Excel”
TEHI'N3 KAXETEJIU/3E, KOBA NWJIYPU/I3E
Pesrome
PaccmoTtpeno ompeneneHue MONOXKEHUH 3BeHbeB MexaHuzMa |V kmacca (1o
kinaccupukanuit - mpop. MM, AproOoneBckoro) ¢ MOMOLIbIO  KOMIIOTEPHOU
nporpammbr“Excel” u omeparopa ,,Insert Scatter(x,y)”. ITokazaHno, 4To pelieHHe 3amadu
BO3MOXHO C ONpPEACICHUEM TOYKM MEPECEUEHHsS] YTy, ONHUCAHHONM KOHEYHOM TOYKOU
KOPOMBICJIA U IPUCOEMHHOM K HEMY BEPIIMHONW TPEYTOJIBHOTO 3BEHA.
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INVESTIGATION OF SORPTION BEHAVIOUR OF TUNGSTEN ON THE
CARBONATE FORMS OF ANION EXCHANGERS AB -16, AB-17 TIPES
Irina Ugrekhelidze, Manana kochiashvili
Abstract
The sorption of tungsten from vater solutions of Na2WO4 (pH=2,5) on the carbonate

forms of the carbonate forms of the anions exsangers AB-16, AB—17. In dinamik conditions
has been investigated .The mexanizm of sorption is exsplaiden by the results of X-ray and
I R — spectroscopic studies . Determination has been made of: relative rates of exchange in
the sustem. W O4 “-CO3” (Z=4,35-40,9 %). dyinamic exchange capacity (D E C) of the
investigated anion exhangers in relation to tungsten (D E C=0,065-0,131 mg.eg/ml). And
optimal value of specific load of filtracion (SL=33,33 hr-1).

NCCIEAJOBAHUE COPBHUOHOI'O NIOBEJAEHUSA BOJI®PAMA
HA KAPBOHATHBIX ®OPMAX AHUOHUTOB AB-17, AB-16
Hpuna Yrpexeannze, Manana Kounamsuim
pe3ome

HccnenoBana copbums Borbdpama 13 BOJHBEIX paCTBOPOB BoIbdpaMara HaTpuia. MexaHusm
copbuuu OOBSACHEH MeTOZAaMM PEHTTeHOBCKOM M MH(]paKpacHO# cleKTpockomuu. Bemnunna
OTHOCHUTEJIBFHOTO BAJIIOTHOTO Kypca B cucreMe ompegensercs W04 - CO3 (Z = 4,35 — 40,9 %) u
nuHamudeckas obmenHas emkocts ([II'T = 0,065 — 0,131 Mr.xB/MM) ONTHMaabHOH YJeIBHOM
Harpysku ¢uinabprpanuu, paBHo# 33,33 uaca-1. YcrTaHOBIEH psZ IepCIEKTUB HCIIOTIB30BAHUAL
IAHHBIX AHWOHOB B aHATUTH4YeCKOi xumuu Boiabppama: AH- 20 < AB-16 <0 1 3 -10I1< A B -
17.
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Digital Technologies in Warehouse Logistics
Vazha Zeikidze, Giorgi Maisuradze, Tsira Elgendarashvili,
Natalia Elgendarashvili, Giorgi Khvedelidze
Abstract
The article discusses the peculiarities of using digital technologies in the field of
warehouse management within the logistics sector of the country. This is considered a key area
of warehouse logistics operations. Digital technologies are an effective means of automation,
enabling the minimization of manual labor and providing opportunities to build warehouse
logistics based on blockchain technologies and the process of robotization. During the research,
we studied international experiences with the use of "smart warehouses,” which clearly
highlighted the main economic outcomes of implementing digital technologies. Additionally,
the study identified opportunities to apply artificial intelligence achievements across all links
of the warehouse logistics chain.
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udpoBbie TEXHOJIOIUH B CKJIAJACKOH JIOTHCTHKE
Ba:xa 3euxunse, I'eopruii Maiicypanse, Llupa DiarenapamsBuiin,
Haranps DarenapamBuin, I'eopruii Xseaenauasze
Pesrome
B cratpe paccmaTpuBaroTCsi 0COOCHHOCTH NMpPUMEHEHHS HHU(POBBIX TEXHOJIOTHUH B
cdepe CKIIaICKOTO X03sHCTBA B IOTUCTUYECKOM CEKTOpE CTPaHbl. DTO HAIpaBJIEHUE CUNTACTCS
KIIIOYEBBIM B 00JacTH JESTeNbHOCTH CKIaACKOoW Jjoructuku. LludpoBbie TexHOIOTUU
MPEJICTaBISIIOT cO00M 3(PPEeKTUBHOE CPEICTBO aBTOMATH3AIMU, KOTOPOE MO3BOJISIET CBECTH K
MUHHUMYMY PYYHOH TPy ¥ IPEAOCTABIISET BO3MOKHOCTh IIOCTPOUTH CKIIAJICKYIO JIOTUCTUKY Ha
OCHOBE OJIOKYEWH-TEXHOJIOTHIA U MpolieccoB podoTH3anuu. B xoje nccnenoBanus ObLT H3yueH
MEX1YHApOJHBIN OMBIT UCIIOJIb30BAHUS «YMHBIX CKJIAJ0B», YTO MO3BOJIMIIO YETKO BBISIBUTH
OCHOBHBIE SKOHOMMYECKHE DPe3yJbTaThl BHeApeHUs Lu(poBbIX TexHoioruil. Kpome toro,
OBLIM OIpesesieHbl BO3MOKHOCTH IIPUMEHEHUS TOCTUKEHUI CKYCCTBEHHOI'O MHTEJUIEKTA Ha
BCEX 3Talax CKJIAJCKOM JJOTMCTUYECKON LEIH.
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Main directions of financial support for small businesses in Georgia
Marina Lomidze, Tamar Khamkhadze, Tamar Rukhadze
Abstract

In Georgia, in parallel with the changes in the legislative framework of small business
development, it is necessary to introduce in practice the "test of small and medium-sized
enterprises”, i.e. the real impact assessment, which means the expected economic, social and
environmental impact as a result of legislative changes. to analyze the impact, to make
appropriate political choices based on the cost-effectiveness assessment.

OcHoBHbIe HanpaBJieHUus1 QUHAHCOBOI MOAEPKKN MaJIoro 6u3Heca B I'py3uu
Mapuna Jlomuaze, Tamap Kamxanse, Tamap Pyxanze
Pe3rome

B I'py3un mapannenbHO ¢ U3MEHEHHSIMH B 3aKOHOAATEIbHOM 0a3e pa3BUTHSI MaJOro
Ou3Heca He0OXOAMMO BHEIPUTH Ha MPAKTUKE «TECT MAJIBIX U CPEIHUX MPEIPUATHI», TO €CTh
OLIEHKY PEAJIbHOIO BO3JACHCTBUS, KOTOPASI IPEAIIOIAracT aHAIN3 OKUIAEMbIX SKOHOMHYECKHUX,
COLUMAIIBHBIX M BO3JICHCTBME HA OKPYXKAIOWIYIO CpEely B pe3yJbTaTe 3aKOHOAATEIbHBIX
W3MEHEHUH, TPUHATHE COOTBETCTBYIOIIETO TOJUTHYECKOTO BHIOOpa HAa OCHOBE OIEHKH
HKOHOMUYECKOH 3P PEeKTUBHOCTH.
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Black Sea ports and Georgia
Giorgi Melkadze
Abstract

Georgia has access to the open sea. A significant part of its border (315 km.) runs along
the Black Sea. At the same time, Azerbaijan and Armenia, which border Georgia, are countries
that do not have access to the open sea, and the use of Georgian ports for access to the open sea
should be favorable for all five states of Central Asia and the northwestern provinces of China,
partly also for South Korea, therefore strengthening the transit function of Georgia is one of the
It is an actual issue. Especially in the background of the Russia-Ukraine war and sanctions
against Russia by the Western countries. Therefore, it is necessary to investigate the use of
Georgia's transit potential in relation to the important ports of the Black Sea.

IHoptbl YepHoro mopst u I'py3us
I'eopruii Meskanze
Pesrome

I'py3us uMeeT BBIXOJ K OTKPBITOMY MOpPIO. 3HaUMTEIbHAs YacTh €€ rpaHuibl (315 km.)
npoxomuT 1no YepHnomy Mopro. B 1o xe Bpems AszepOaiipkaH u ApMeHHUs, TpaHUYALIUE C
['py3ueil, ABISAIOTCSA CTpaHaMU, HE UMEIOLIMMHU BbIXOJa K OTKPBITOMY MOPIO, U UCIIOJIb30BaHUE
IPY3UHCKHUX MOPTOB I BBIXOAA B OTKPBITOE MOPE JIOJIKHO OBITH OJArONpUSTHBIM JUISL BCEX
nsaty rocynapcts LlentpanbHoit Azun u CeBepo-3anagHoro peruona Kuras, ordactu u uist
IOxnoit Kopeu, nmostomy ycuieHue TpaH3uTHON ¢yHkuuu ['py3um sBiseTcss OJHUM U3
aKTyaJbHbIX BOIIPocoB. OcoOeHHO Ha (poHE POCCHICKO-YKPaUHCKOM BOMHBI 1 CAaHKIMI POTUB
Poccun co croponsl 3amaaHbix cTpaH. [lo3ToMy HEOOXOOMMO H3YyYUTh MCIOJIB30BaHUE
TPaH3UTHOTO NOTeHIKMaa ['py3un B OTHOIIEHNN BaXXHBIX IOPTOB YEepHOrO MOpH.

www.journaltm.gtu.ge 135
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

g9665¢00 ,,BHMIBL3MOE0 s 3565456500396 9dEmMdS“ Ne2-3 (60-61) 2024F;.

www.journaltm.gtu.ge 136
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

g9665¢00 ,,BHMIBL3MOE0 s 3565456500396 9dEmMdS“ Ne2-3 (60-61) 2024F;.

93OS L5gMHoMJdM©

Usdg3boghm bsdMMBol Mgsd3osdo Faedmeygbols figo

Lodo®mzgeml - G9dbogmmo  1bogg®lo@g@ol  Ls@mabldmm@m  bol@gdgdobs ©s dgdsbozol
065069600l 3o3MEHIBHOL  gObsedo - “GHEbLEIMOG0 s F96J9bsnTbgdEMds” Lsdgabogm
B5dOHMAol  [oMdmagbs bgds  JoMoma, o0byeoly® s Gmbue gbgdby, GMIwgdos wWbos
03004 x30e9dgl 8999y dmobmgbadl:

1. Bs36Gmdo Mbs g megl A4 gm®mdo@olb Jowsww@ol 1,15 0b@ghgowom bsdgdw 2390wy
ISO LEHBIOEOL Immbmgbols dobgwgzoom:

o) Bsddmdo  bs ImIbogl  Microsoft Word-do  gbGogdols  ©@d  gm®IMegdol

M905JBHMMgool  35dmygbgdom;  dgLadegdgwos  3o8mygbgdmen  odbgl  Microsoft Excel-ol

360 MyM50;

0) Lodmdom JomowEol Jobg®mol bmdgdo: Bgs - 35 83, Jggos - 25 83, dobbgbs -

25 809, Bstrxggbs - 25 90;

3) JoOome gbsby Fgbewgdmo bsdhmdo Mbs sofjyml  Sylfaen — ol as®bo@w®ols

I60xG0m, 0baEolyy® ©s GV 9690y Tgleymadwyeo Bsddmdo 3o - Times New Roman

dOonEom;

©) 6536m3oL bobgwgds vbs sofiymlb Sylfaen  qo®bo@mmol IGogGom 18B; s3BHmeolL

Lobgemo  (LOMEs©) ©s ags®o - Sylfaen 239Mbo@emol  dGog@om  14B;  s3@m®ol

056580090Md5/fmgds/bstrolbo, gw. gmbGol dobsds@mo bos dogomoomml dhoxgGom 10;

Q5LObYEgds MMABOBI300L, Losz TguMs Lsdwmdsm, Mbos dogmomml gmBbowgddo -

doogGoo 12B; bsdmmdol Ggbomdg ¢mbos dgbmvemogl 39Obogo Ihog@Gom 11; Lszzobdm

bo@yggdo - dhogEoom 11; 6s8hmdol GHgdu@o - 11; MMl 9bsby Gglermegdmeo Bsddmdo

- 960gGom 12; wo@g®o@mol bsdmbsmgswols 9909y ghmzol Mgbomdg obywrolw® s

by 9690%g 89990 000gd00m: b5dMMIOL ©olbgEgds, 93GMMOL/s3GMMmgdOL Labgwo

(LEMOE) s 335M0. MYHBoTgL FmEEmds Mbs ogml 5-15 LEMogdmbo;

2. 6596HMJo HoMImaqbowo mbs ogml 96 3m83sd@ olzby (CD-R) s gho 9aHgd3emsmo
A4 ROIGHOL  Jowowby  (03980Mm©)  ©MVYFoo b sBH30Mmmgm 990y ToLodsMmbHY:
journal.t. m@gtu.ge

3. 65960MAL 096 Mbs gOHmMmzmEaL 8mMbszg8gdo 93GHMMOL (53GHMMm9dOL) Tgbobgd: 535009009960
bs6molbo/lsdgEbogMm bo@olbo, 096590 gdmds, Ledwdsm S0 s Gger. bmdgho;

4. 3796b5¢0do J39ybgds Ibmeme M9396%0Mmgdso BodM™Mdgd0;

5. ©9©5J30s TBIOL M FIOL gMm §Mbsedo gOHmO s 03039 93GMMHIOOL Jog TgbHyergdwye
365789@ gL Lo LEHSEOOL 459md399bgdIL;

6. 653MMToL 39MHIOOL H5MEIbMds 60LOBPIMGOs 5-sb 30 2390 Y;

7. 533™MM0 35Lbl 5390L 65O MB0L F0bss®LLS s batolbby.

www.journaltm.gtu.ge 137
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537
mailto:journal.t.m@gtu.ge

g9665¢00 ,,BHMIBL3MOE0 s 3565456500396 9dEmMdS“ Ne2-3 (60-61) 2024F;.

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 1,15 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 — 35 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 12B; 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 Or upload to the following address: journal.t. m@gtu.ge;

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.
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K CBEJAEHHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B xypaan “TpaHcropT u MalIMHOCTPOEHWE” TPAHCIOPTHOTO W MAIIMHOCTPOUTEIHHOTO
¢dakynpreta ['py3HMHCKOTO TEXHHYECKOTO YHHUBEPCUTETAa HaydHble pabOTHl MPEICTAaBISIOTCA Ha
TPY3HUHCKOM, aHTJTMHCKOM M PYCCKOM SI3bIKaX C COOJIOACHUEM CIEAYIOMINX TPeOOBaHHMN:

1. Pabora momxHa OBITH BBITIONHEHA Ha Oymare popmarom A4 c maTepBaiiom 1,15 Ha meyatHOM
JICTE coriacHo TpeboBanusMm cranaapra 1SO:
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0) pasmepsl mois pabouero JucTa: BepxHee — 35 MM, HWKHee — 25 MM, jJeBoe — 25 MM,
mpasoe — 25 MM.
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2. PaOota pomkHa ObITh mpejacTaBicHa Ha kommnakT-mucke (CD-R) wu B omgHOM 3K3eMIuIsape
(pa3bopunBo) HanewyartanHoW Ha Oymare Qopmara A4 Mnm sarpysure mo ciepymooueMy azgpecy:

journal.t. m@gtu.ge;

3. K pabore npuaratorcst JaHHbIE 00 aBTOpe (aBTOpax): Hay4yHas CTENEHb, 3BaHUE U JOJDKHOCTD;
4. B >xxypHase IIy0INKyIOTCA TOJIBKO PelleH3upyeMble paboTsl;

5. Pepaknus corjlacuUTCsl HamedaTaTh B OJHOM KypHajie He Oosiee TpEX CTaThell BBIMOTHEHHBIX

OIHUM M TEM XKE aBTOPOM;
6. KonmuecTBo nmcToB paboThl onpeaensercs oT 5 1o 30 ctpaHwuir,

7. ABTOp HECET OTBETCTBEHHOCTbD 3a COACPIKAHUEC U KAYECTBO pa6OTLI.
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