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PHYSICS

AUTOMATION OF THE HIGH-TEMPERATURE RESISTIVE FURNACE

B. Bendeliani, G. Dgebuadze, 1. Metskhvarishvili
(Ilia Vekua Sukhumi Institute of Physics and Technology)

Resume:There is created high-temperature, automated, multipurpose furnace Institute. Big size of the chamber
allows us simultaneously, quickly and comfortably process big series of samples. Program of control function gives us
the possibilities to change temperature and the time modes without continuous presence of the service personnel. Sound
alarm system turns on at reaching to the control point and automatic shut-down is provided at emergency situations.

Key words: controller; furnace; temperature; control; automation.

OU3UKA

ABTOMATH3AIIUS BBICOKOTEMITEPATYPHOM PESUCTUBHOM INEUH

benpeananu B.I'., Aredyanze I'.H., Menxsapumsuiu U.P.

(Cyxymckuit ®u3nKo-TeXHUIeCKUi HHCTUTYT uM. 1. Bekya)

Pestome: CoznaHa BBICOKOTEMIIEpaTypHas aBTOMAaTH3UPOBAaHHAs MHOTO(YHKIMOHANIbHAs Nedb. boubinue
pa3Mepsl KaMmepsl TO3BOJISIOT OJHOBPEMEHHO OBICTPO W KOMGOPTHO 00pabaThIBaTh OONBIIHE CEpUH OOpa3IOB.
OYHKIMS MPOrPaMMHOTO YOPAaBIEHUS [A€T BO3MOKHOCTh MEHATH TEMIIEpaTypy M BpEMEHHbIE pexuMbl 0e3
MOCTOSIHHOTO MPUCYTCTBHS OOCITY>KHBAIOILETO MepcoHana. [IpeaycMoTpeHa 3ByKOBasi CHTHAIU3ALUS TIPH TOCTHKESHUH
KOHTpOJ'l]:HOﬁ TOYKH U aBTOMATUYCCKOC OTKJIIOYECHHUE CUCTEMBI ITIPU aBapldﬁHle CUTyaluix.

KiroueBble ciioBa: KOHTPOJUICP; II€4Yb; TEMIICPATYPA; YIPABJICHUC; aBTOMATU3alUA.

12



dO@HMBJI6(MRMBNS

LOLMBRM-L53TIG6I™M FOVODNLOHITIRMBS LOJOADBIRML 1)S5653IR@(M3J
33(M6(M303dm 30G(MdI1A0 (TORS Jo@MRKROL @IdNME0L 3d5dSRN0)BI)

- dgb@odgoamo

(LoJotmggeml Ggdbogydo gboggdlodgdol gm@Ebg JodEbymsagsls bobgmmdbols Fysemms 3gy@bgmdbols
0bLBoB B 0)

909y LHsAsTo yobbogrygmos Jofonlotdygdmmdols bsjombgdo; dom dmdol bsJs@mnggemls
Lobmgaem-Lodgy@bgm  Logs@agamgdol  LE®GYJHOol  Ggaomgds  9gobsligbgaro  20-25  Fanols
3obdogemdsdo; godmgem gboanos 3M0gs@BoboiEool 3GmEglol dgdeamdo gobgomsmgdols 3bodgbgarmgsbo
3 9b30yg@0 dgloda gdarmdbdgdo, 0xsM00m 4539990 BoMMmdgdol bOwols Ggbwgbios.

boggebdm Logygggdo: Lmgmol 3gymbgmos; Lagstygemgools LE®PIANG; 39@Mdm 3@ogs@obszos;
30§ o0 body gommbs; 0xsMs.

Fgbogogo

boJodmggerml babgandfogm dofymdol dmamodoggdo Logydgmmgdol dgiagmsd godmofgos dobo
930bmdogdo  bgbsdgbol  dodgymo  3gmomgdgdo;  3gddme, bogamol  dgg@dbgmdol  Lodob®m
9306mdogn® YO0 ghmmdgdbby goesbgmsd s dofoli  Logodayargdol  3Gogs@obsEosd  Lmgmswe
hodmaygoaods dgFfemdgms sbogro gggbs — Fgdom gg@dghms gggbs, GmIgandsiz Lmgmols Igbmgdgdms
0momddol 70 % dgoeyobs. gbsdsdobow, aohbws {gdomo gg@dg@gamo  dgy@bgmdgdo, GmIagdoi
bmgmow (o®mdmgdymo Lolmgamm-bsdgymbgm 30moediool momnddol 85 %-l odarggs.

do®omspo bofomo

bodo@mggerm  doBomse sa®s®amo  Jgggebss. Jggybol Log@mm go@mmmoowsbh ©ssbenmgdom
2991100 35> Lobmgam-Lodgydbgm  Logo@aqgel  Jo@dmowagbl.  Jggybol  mbsobargmdols 1019800
dbmgmgoo dofom dobodagdags, ofgosb 693400 Leogaols dzz0@o0s. dofon Inbotggdemgms bEMY]-
BUOS> s bogodamgdols gobofomgds dmigdygamos 1-gn 3b@ogndo.

Omama3  3bGomosh  hobl, dofom  dmbodagdamgms dodomspo  bofogo  gog@mosbgdygemos
3039e0 s dgmeg Xa989ddo (956 %), dog@sd oo dR@mdgermbdsdos JoFol Logodagegdols 599 %.
o@bobodbogos, Gmd d9Fo@mdg germdl Jbmame 125 do-U s bmaxg® 9uOm bogmgd Ro@mmmdls.
doygbgogo  0dobs, GmI  gobogydo ©s  og@dooygmo  30@gdol  OomE bmdss 44 %, dom
30bgoMa g gdsdos ool Logodgyargdols  49.1 %. mommgyge gobogy® 300bg dmwpol 4.94-psb 576
3o-8g, ogdooge 3060bg jo — 1012-sb 1569  3s-dwg.

13



agboogno 1

30Fom dImbodggdmgms LEHHYIHOhs ©s Lsbmgmm-Lsdgy®hbgem

bago@agamgdol aosbsfomgds 8Fs®3mgdgmms dmdols

dofoo dmbaomygomgmns Gomgbmds
bmeggendo Joewsddo Leggo g0bogy®o 09M0L0YE0 Lggeo
dbmg®goo dgbmgmgdo 3060 3060
>mslo % smdbo % >mslo % smslo % >mslso % smslo %
beeno Lgemo beeno bgemo Leeno bgemo
6934 65.6 3264 30 40.99 95.6 40.99 3.84 5.52 0.6 46.51 44
dofol godmmdo, Jo
bmegggendo Joensddo Leyeo Robogyg®o 099M0L0YE0 beyeo
dbmg®goo dbmg®gdo 3060 3060
>malso % >malso % >molso % NN % >molso % somslo 3o %
EN EN EN 3o 3o
717.1 46.2 3264 30 789.7 509 2024 13.1 556.1 36 761.0 49.1
bodygomm godmmdo gohm Jobsdagdagbyg, 3o
bmeggando Joensddo boygen g0bogy®o 0000 YE0 boygen
dbmgdgoo dgbmgdgoo 3060 3060
1.03 — 0.82 022 — 023 0.774 — 494 — 576 1012 — 156.9 1636 — 20.8
0.58

b0l gg9emo

LoJotmggermdo  Loalimgem-Lodgy@bgm dofgdols 3@ogs@obo@os 1992 Famowsb wsofym. 3@ogs-

Fomdmgdols doGomo Ladysmgdom oigmws.

350930M05L,  Lobbogowsob  sfygdyeo
dmgdgeos 3MogsGobsiool dgogagdo 2000 Farobomgol.

bodmg®om  sdmogmgdoeo.

BoboEool dobsbo ogm doFols bozggmgdols gosligens 3g9®dboli Ldge aobzodagegdsdo, Gomsi oyo
3M0g530bs30s Jggbm Lobmgaem-Lodgybgm bogotyyag-

d9-2  3bMogndo

agboano 2
bobmgmm-Lsdgymbgm Logs@agagdol LE®YIG 9GS
(3%03530bs300L Yggagdo 2000 Fevolsmgols)

Logotygagdols Lo ggo®godsdo 0X5M00 3o965F o 9390 bygeo
Lobggdo 305393900 3393900 Logodagan gdo
soobo 3o % soolo 3o % somslo 3o % NUNREN %
bobbogo 4319 5438 260.0 30 965 22 7884 100
ddogo@aosbo 185.7 66.6 31.0 11.11 622 23 2789 100

boMgog9d0

Lom0do 44.6 336 28.6 20.1 65.31 6.1 1415 100
Ladmgo®o 1245 7.0 4414 24.8 12164 83 7823 100
begeo 789.7 264 761.0 254 14404 482 2991.1 100

14



agbOo@opsh hobl, @md doFol Logodyynagdol 789700 3o, sby 264 %, 3@Mogo@obgdygemos.

bogoty e gdol 3o gam®ogool dobggom ho@o®gdymo sbogobol Logydggmby woygboamos,
03 doJLbodogydoe  3MmogoBobgdymos  dgoodgdom  gbgdmbsgmosbo, dgode @o@Mgdymo  bsgmayols
dm33g90 Logodagegdo (Lobbogo — 66.6 s dMogogfaosbo bomyoggdo — 548 %). 53539 goBgammools
Logo®amoesb oxsMom go3gdgmos, dgbsdsdobsw, 1111 @s 33 %, g. 0. o3 goGgamdool Logomyy-
@agdoesb Lobmgam-bsdgy@bgm Fo@mdmgdsdo godmygbgdgmos 77.71 ©s 87 %. Jgoodgdom ©sdsgnos
(336 %) Lomodgool 3@ogsBobsiool dohggbgdgemo, Ladmgmgdols o dbmeme 7 %-0o, @53 o-
doF 399800 53 3oBgam®ool Lagstyygmgdols domomdmosh bmbsdo os@lgdomdom ©s domo Lmgmols
Loghom badggdemmdsdo os@mggdom.

3M035¢0boE00l dgogygdo 360dgbgenmgbo aoblbgogogds gamdsbgmoliogeb Ggaombgdols dobge-
300, 30boosb  olobo  ©sdm3oEgdgmos  Lobmgamm-bsdgg®dbgm  Fomdmgdol  L3ggosmobsgosbs  ws
@b donByd 300mdgdby.  dopomoms, dows Jodmaols Ggaombdo, LowsE doBomowso yobgomsmyg-
dgaros 3993gboMgmds s dgbogmgmds, 3Mogs@obsigos dsJlodsgnyg@o dggbm Lobbog Logo®agemgdls
s ddogomaosh bomysggdl. dows Jodmaol Lobmgenm-bsdgy®dbgm Logodaeegdol 3@ogs@obsoigools
bomgan  Fopomoml  gol3ol  @somboli  Logodgygagdol  3Gogs@obsgools  dgogygdo  Foddmowygbls
(gbdogoo 3).

3bMogoo 3
3oL30L @>0mbol Lobmgmm-Lsdgybgm Logstynmgdol 3@ogsgobsiool
Bggagdo 2000 Feolsmgol (smsbo 3s)
Logodg g gdols Lo ggo®gosdo 0X, 50! 3o965F0gn 9390 bgge
Lobggdo 3005399700 35399900 Logodgymgdo
NN % smolso % s>oobo 3o % smolso %
Lobbogo 3o 3o 3o
74 174 323 76.0 2.74 6.6 4244 100
D ogo@Fenosbo
bomyoggd0 8.36 99.0 0.11 1.0 - 0 847 100
Lomodo 1.01 40 0.1 37.0 0.16 59.0 027 100
badmgs®o 1.13 02 38.0 764 11.6 234 49.73 100
Leyem 159 158 70.5 69.9 14.5 143 100.9 100

Omame3 39-3 gbOogmoesh hobl, doflodsga@se s@ol 3MogsBobgdygamo Lobbsgo dofgoo o
o35 Fe0obo boMyoggoom ©s353999mo Godmmdgdo  (gbsdodobow, 174 %  ©s 99 %), oxsmomss
3539990 760  ©s 1 %. aoybofomgdgaos Lobbogo godmmdbgdols dbmegrme 6.6 %, d5dob Gmglisg
Lom0dgdoesb s bodmg@mgdowsb Lobgedfoxml  dgmmdgmmdsdo  @hgds,  dgbsdodobsw, 59 s
234 %. 3M0g3530bsiEool  obgmo  Lyg@omo gobdo®mdgdygamos goldol @oombols Lobmgenm-bsdgy®bgm
Jo®dmgdols dods@mygargdom, bo@si bomodgdls s Lodmgmgdls 50 smslo do ¢35300.

3M035¢0boE00l dgogase Logmew hsdmygsmods dgg@bgmdols doMomswsm M@0 3o@gam@os:
dbbgoao ¢9@dgageo dgy@bgmds  50-psb 100 3o-3g s YBO® dgBo RoMmmmdols Logodyyamgdbomn s
Fg0omo g9@dgagmo Iggabgmds 025 — 125 3o-ob 5 3o-dwg Logodagegdom.  doom dm@ol dofols
Logodgyargdol  Lomgamol  dobsbagmdoby  gowsbosfomgds  dmEgdygeos  l-an  3bdogrdo.  dbbgogn
RgOHIgOHYa  g@bgmdsdo  Jgodengds asdmggmm M0 go@gymmos: 0bpogoygsmado  dggdbgmds s
sbm@o®gdgen Fgdom g9@dgdms dgyabgmds. dogbgosgsm 0dobs, @md slgmo gy@mbgmdgdols dgganm-
g mdsdos 3M03530bgdgmo bogodayagdols momJdol 50 %, oo dogd [o@mImgdymo 3Gmeydicool
doEgeemds 330095, g0bsowsb Lolimygamm-Lsdgy@bgm  ymm@y@gdols dmgms-dmygebs s s@gds xgH
3093 dmdggegdgao, gJLEgbLogdo  Bgdbmmmyogdomn begds ©s ImbogmmosbmdsE,  dglodsdobsw,

15



dFom0s. o5Jgsb godmdwobs®y, Lolmygmm-Ledgymbym 3Gmwydiool dodomswo 3Fs®Imgdgaras Fadoaro
Qghdghgao  dgu@dbgmdgdo. Fgdom  g9@mdgagen  dgymbgmdgddo  Lodo Lobg Dgodangds  godmgymm:
Qghdghgmo, gegbyg@o, ©s bogo@dowsdm. Logo®dowsdm  bogggmgdols (022 — 025 35 godmmdom)
Fgtomo aegbydo Igg@bgmdols (045 3o-dpg FoBmmdom) ©obodbymgdss Loggms®o dmbdodgdols
30mE9Jcool Foddmgds. Fg@omo ¢9@dg@geo dggmbgmdoll Jogd ©s339d 9o Godmmmdo Fgoygbls
0.75 — 125 35-L o dob g9blogddo dgwols dmgm@aE gmdaol LEgmo 9§baybggemymgs 339d0L 3OM-
©9JBgdom, obg Ladgomobsgom 3Gmeygdaools Fomdmgds. msbsdgommgg dmfobsgg @gdbmenmyogdols
s dglodsdolo Bgdboggdo LsTygoemgogdol aodmygbgdom Yglbadmgdgeno 0dbgds Lodgomobsizom 3@m-
ool Foddmgds yggas 3o@gam@ools Fgtom x9@dg@ g dggabymdgddo.

Q90dgagao  dgy@bgmdols Fodds@gdom @ybdiEombodgdolomgols o930 gdgamos  aobolsbrog@mls
dobo  Lofo@mBmm  Bododmyegds  Lodgogobsgom  3Gmeyglaool  Foddmgdsbgs  gomgeogo,  my
Lolmgem-lsdgg®bgm 30my]@gdoby Ibmmme jmdamol dnmbmgboamgdsl omgsgolifobgdl. Lsg@Hmmo,
Lolg@ggemos 3306y  ¢g@dgtgmo  dgyabgmdols  m@ogb@omgds 0d  dmbmggm@gdsby, GmIgaos
dobsgaoobmdols dobgogom m3Godsgy@os dg9@bgmdols bmbobomgol; sdslmsb, ImFobogg dobJsbydo
B9dbmma0gdol  aodmygbgdolsl  ¢bOYbggaymal 3g9@bymdols G bBodgmy@mdsls s  dsJlodseny@
e gosloi odarggs. sbgm dgdmbgggsdo gg@dg@ol dmmnbmgbomgdsl dmbmgym@a@ol aodws, Lbgs
Lolmgem-Lsdymbgm  3Gmg]dgdby @gyombygmo  dobodoi ©osgdsgmgomgdl. 0dsgg ®gaombyeno
35b@0l Lodygomgdomn Inbpgds ¢9g@dg@ols dog® FomImgoygemo do@omswo 3GmEyJ3ool @gsaobsios.
900y ¥9@dghgmo  dg@bymdols o3 Fgloo  FoFygmosl  gfobss@dogagds  Jodmggamo  aargbols
d96@o@0Bgdo, Mmdmols dobgogom o0go gomEgdyeos myxobol dmnbmgbomgds Lalmyam-Lsdgy@bym
300m9]Bg0by  dodomsws  Logygmo®o  Fo®dmgdols  3OmEydHgdomn  ©ssgdogmgommb.  sd@oysw,
A90dghgao Igdbgmdolomgol Lobmgmm-bsdgnbgm gum@g®gdols bemdgbgmo@ymols dg@mbgzol @M
350g5@olifobgoygmo 9bos 0gml @mam® 3 bmbol d9bgd@og-geods@ydo mogolgdy®gogdo, olig gmd-
@ol dmnbemgbogmgds. [o@dmgdol sligmo gm@ds Jgodengds doJlodoga@om @9bBsdgaado s@ oyml,
dop o3 3B @gdol dgobggzol @Ml o3 3M0b3030m bgeddmgsbyammds oo gdgaos.

b93mombodbygemosb aodmdpobomyg, boos, M3 dofol Logodagegdols Lsggmmgdsdo go@s-
3g90bs s oxoMom 253gdol 3GmEgbo xg® gowgy Log@dbmdmaew hodm@bgds bmgaol dgg@dbgmdols
35b30m0@ 980 dmmbmgbomgdgdl. gl Lodsb®dm  g3mbmdogols  dgdpamdo  gobgoms®gdolsmgols
>9300 gdgeos  Fgtomo gg@dgagmo Igabgmdgdol (5 3o-dpg) Foeol s dlbgomo Godmmdgdols
0xoM00 253990l Jgdgmdo obBEs Aoybsfomgdgmo Bo@mmdgdols FgdiEo@gdol bodx by.

L0B3IASSIAS-REFERENCES-JIUTEPATYPA
1. 3. 3o0msbmgo, o. L YOS, 69bgdomn oty gdemmdols g3mbmdogs. md., 2011

2. PabunoBnu B. P. DkxoHOMUYecKas OlleHKA MPUPOTHBIX pecypcoB. M., 1997.
3. Tutunbepr T. DKoHOMUKA MPUPOIOINOIL30BAHUS U OXpaHa OKpykarolen cpenbl. M., 2001.

16



AGROTECNOLOGY

AGRICULTURAL LAND-TENURE UNDER THE MODERN ECONOMIC CONDITIONS
OF GEORGIA (ON THE EXAMPLE OF SHIDA KARTLI REGION)

G. Mekhrishvili
(Ts. Mirtskhulava Water Management Institute of Georgian Technical University)

Resume: There are discussed the issues about land-tenure, including changes to the structure of the agricultural
lands during last 20 — 25 yars. There was evinced an important potential opportunities for further development of the
privatization process, extension of the areas to be leased.

Key words: agriculture; structure of arable lands; private privatization; land-tenure; lease.

AT'POTEXHOJIOI'UA

CEJBbCKOXO03AMCTBEHHOE 3EMJIEIOJIb30BAHUE B COBPEMEHHBIX .
IKOHOMMYECKHUX YCJIOBUAX I'PY3UU (HA ITIPUMEPE I A KAPTJIMUCKOI'O
PEI'MOHA)

MexpumBuau I, /1.

(UuCcTHTYT BOJHOTO X035HCTBA ['py3MHCKOTO TEXHUUECKOTro yHUBepcuTeTa uM. 1], Mupiixynasa)

Pe3tome: PaccMoTpeHBl BONPOCHI 3€MJIENONB30BAHUS, B TOM YHCIE HU3MEHEHHE CTPYKTYpPbl CEIbCKOXO3siic-
TBeHHbIX yroguil ['py3um 3a mnociaennue 20—25 ner. BbisiBIeHbI 3HAYUTENbHbIE MOTEHUUAIBHBIE BO3MOXKHOCTH

ﬂaﬂbHeﬁmeFO pa3BUTHA IpoLecCa MPUBATU3ALNU; YBCINICHUA rmomaz[ei/i, nepeaaBacMbIX B apCHAY.

KJiioueBble CJIOBAa: CEJLCKOE XO3SIMCTBO; CTPYKTYpa YroJWii; YacTHAsl MPUBATH3ALMUS;, 3€MJICMOJIb30BaHUE,
apeHza.
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METALLURGY

MODELING OF THE PROCESS OF OBTAINING TECHNICAL SILICON USING
LOCALLY MANUFACTURED RAW MATERIALS

J. Mosia, G. Nikolaishvili, M. Chumbadze, A. Julukhidze
(F. Tavadze Institute of Metallurgy and Materials Science)

Resume: There are given the results of the study physico-chemical bases of quartz carbothermic reduction using
deposits of raw materials in Georgia. Laboratory research of quartz included such parameters as density, water
absorption, electrophysical properties and warm-up behavior. There are also given the results of thermodynamic
modeling of silicon carbothermic obtaining.

Key words: technical silicon; quartz; quartzites; oxide compounds; volatile; thermogravimetric analysis;
reductant; compacting; carbothermic reduction; melt.

METAJIJIYPI'UA

MOAEJMPOBAHME ITPOLECCA INOJYYEHUSA TEXHUYECKOI'O KPEMHUA C
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Pe3tome: [IpuBeneHbl pe3ysibTaThl H3yUeHUs! (PU3UKO-XUMUYECKUX OCHOB KapOOTEPMHUUECKOTO BOCCTAHOBJICHUS
KBapIa, MCIONB3Ys 3aJ€KH JaHHOTO ChIphs B [ py3um. JlabopaTopHbIE HMCCIENOBaHMS KBapld BKIIOUAIN H3y4eHHE
TaKMX IapaMeTPOB, KaK IUIOTHOCTb, BOAOIOIJIOIIEHHE, DJIEKTPO(U3NUECKHE CBOWCTBA M IOBEJCHHE IPH HAarpese.
JlatoTcst Takoke pe3ynnbTaThl TEPMOINHAMUYECKOTO MOJEITMPOBAHHS KapOOTEPMUIECKOTO MOIYIEHHUSI KPEMHHSL.

KiroueBble cJIOBa: TeXHUYECKUI KPEeMHWUIA; KBapIl, KBAPIIUTHI, OKCHIHBIC COCIMHEHUS; JICTY4He; TePMOTPaBH-
METPUYECKHUil aHaJIM3; BOCCTAHOBUTENb; KapOOTEPMHUIECKOE BOCCTAHOBJICHHE; PACILIaB.
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MINING

INVESTIGATION OF LOW-GRADE COPPER ORES OF THE MADNEULI DEPOSIT ON
ORE-DRESSING

D. Talakhadze, M. Gamtsemlidze, D. Tevzadze, M. Tutberidze, N. Ghughunishvili
(G. Tzulukidze Mining Institute)

Resume: There has been discussed the possibility of pre-concentration of low-grade copper ore of the Madneuli
deposit, which is based on the results of the heavy liquid separation of ores (fractional analysis). On the basis of the
experiments it has been established, that in result of processing the initial ore (coarse fraction) of density 2.75 g/cm’ in a
heavy suspension a light fraction — tails (having a copper content of not more than 0.1 %) and a heavy fraction with a

copper content for 50 % over, than in concentrating material are obtained.

Key words: deposit; ore; minerals; fractions; suspension; bad rock; enrich.

TOPHOE JIEJIO

NCCIEJOBAHUE HU3KOCOPTHbBIX MEJHBIX PYJI MAJTHEYJIBCKOI'O
MECTOPOXJIEHUA HA OBOTI'ATUMOCTD

Tanaxanze /. I'., Famuemauaze M. H., Tes3zaaze /. M., Tyroepuaze M. JI.,

I'yrynnmsuin H. M.

(Topnsrit maCTHTYT M. [. Lynykunse)

Pe3rome: PaccmoTpeHa BO3MOXKHOCTH IIPE/IBAPUTEIBHOIO OOOTAIEHHS] HU3KOCOPTHBIX MEIHBIX PYA
MajiHeyIbCKOTO0 MECTOPOXKICHHS, KOTOpas OCHOBaHA Ha pe3yJIbTaTaX PpACCIOCHUS PyX B TSOKEIBIX JKHUAKOCTIX
(ppakumonHsii aHamu3). Ha ocHOBaHWM NPOBENEHHBIX SKCIEPUMEHTOB YCTAHOBIICHO, YTO B PE3yJIbTaTe 00OTaIIeHUS
MCXOHBIX Py (KpymHasi (ppaKiys) MIOTHOCTBIO 2,75 T/cM’ B TSIKENOH CYCHEH3MH MONyYaloT JErKyio (paKiuio —
XBOCTHI (C copepkanueM meau He 6onee 0.1 %) u Tsoxenyro (pakiuro, B KOTOpoi conepxkanne mean Ha 50 % OGospre,

4EM B O6OFaIIIaeMOM Matepualie.

KaloueBble ciioBa: MeCTOpOXKACHHE; pyZAa; pyIHble MUHepaibl; (pakUuM; CYCIEH3Ms; ITycTas HOpOJa;

oOoralieHue.
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MINING

THE INFLUENCE OF THE MAIN FACTORS HAVING AN EFFECT ON THE PROCESS
OF FINE CRUSHING IN CRUSHING DEVICE FOR REFRACTORY MANGANESE ORE
AND COAL

G. Javakhishvili, M. Gamtsemlidze, Z. Arabidze, T. Rukhadze, M. Tutberidze,

N. Samkharadze
(G. Tzulukidze Mining Institute)

Resume: There is described the principle of simultaneous work of the original crushing devices required for
crushing fragments of refractory manganese ore and coal to the smallest sizes, hood and cyclone. Originality of the
crusher is that the crushing fragments to the smallest size is carried out in a crusher by spirally arranged toothed disk
(cutting principle) and the flow of air, created by rotation of the disc, wears out fragments at the inner wall of crusher
(grinding principle).

As a result of research for these materials it has been established, that minerals in fragments are fastening within
the sizes of 3 + 1 mm. In case of crushing within these sizes, obtaining the maximum output of 3 <+ 1 mm class fraction
in crashed product will be more effective when it is further processed by gravitation method.

In this paper based on the data of the experiments the dependences between the main factors involved in the
process of crushing (controlling variables: the number of disk rotations, rpm; productivity, g; diameter of crusher outlet,
mm) and output (%) of 3 + 1 mm class fraction by correlation analysis are given. Also, by the method of dispersive
analysis the advantage of the impact of the major factors in the value of the fraction of the desired class output (which
from experiment to experiment permanently effect the value of the fraction of the desired class output) compared to
random factors involved in the same process (which from experiment to experiment are accidentally changed and now

increase, then decrease the output value of the specified class fractions) is demonstrated.

Key words: rotating disk; the teeth arranged in a spiral; pieces; grinding; air flow.

I'OPHOE JIEJIO

YCTAHOBJIEHUE BJINSAHUA OCHOBHBIX ®AKTOPOB, BO3JEACTBYIOIINX HA
MPOILIECC MEJIKOT'O JIPOBJIEHUS B JPOBMJIBHOM YCTPOMCTBE 115
TPYIHOOBOI'ATUMbBIX MAPI'TAHLEBBIX PYI U YI'JIA

Jxapaxumsuin I'. B., FTamuemiuasze M. H., Apadunze 3. /1., Pyxanze T. A.,
Tyroepunze M. JI., Camxapanze H. O.

(Topnsrit maCTHTYT M. . Lynykuase)

Pestome: OnucaH NPUHIMI OZHOBPEMEHHONW pabOThl OPUIMHANBHOTO JPOOMIBHOTO yCTPOHCTBA, HEOOXOIUMOIO
171 IpoGIeHus N0 MeJbYaiilinX pasMepoB OGJIIOMKOB TPYZHOOGOTaTMMOM MapraHIeBOH PyJBl M YIS, BHITSDKHOTO
mkacda 4 qukiIoHa. OpUrHHAIBHOCTD APOOUIIKH 3aKIII0UAETCs B TOM, 4TO ApoOiieHue 00JIOMKOB IO MeJIbUaiIllero pasmepa

OCYIIECTBIISICTCS. B JIPOOMIIKE CIHMPAIBHO PACIIOJIOKEHHBIM 3y04aThiM JTUCKOM (TIPHHIMIT PE3KH), a TIOTOKOM BO3[yXa,
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CO3/1aBaEMbIM BpAIICHUEM JUCKA, OCYIIECTBISICTCS CTUPaHHWE OOJIOMKOB Y BHYTPEHHEW CTCHKH APOOHIKH (IIPUHIIMAI
nudoBaHus).

JIJis yKa3aHHBIX MaTCPUAJIOB B PE3YJIbTATE HCCIICIOBAHUS YCTAHOBIICHO, YTO IOJIC3HBIC MHHEPAJIBI B 00JIOMKaX
3aKperuieHsl B mpenenax pasmepoB 3 — 1 mwm. [Ipu npoOneHun B 3THX Ipezesiax MONTyYeHHe MaKCHMAJbHOTO BBIXOJA
¢pakmmr 3 — 1 MM Kiacca B pa3gpoOJICHHOM NPOMYKTEe OyIeT 3HAYMTeNbHO 3((eKTUBHEE INPH €ro JajdbHEHIIeM
000raIeH!y IPaBUTALIMOHHBIM METOJIOM.

Ha ocHOBaHMH MPOBEICHHBIX IKCIEPUMEHTOB METOJOM KOPPEISIMOHHOIO aHAIIU3a JAHBI 3aBUCUMOCTH MEXIY
OCHOBHBIMH (DaKTOpaM¥, YYaCTBYIOIIUMH B TIPOIIeCCe MPOOJICHHUs (YIPABIISIOIIUMY BETIMYHMHAMU: KOJIHMYECTBO 000POTOB
JMCKa, 00/MUH; MPOU3BOJUTEIBHOCTD, T; IMAMETP BBIIYCKHOTO OTBEPCTHS APOOMIKH, MM), M BbIXoIoM (%) (paxiun
knacca 3 — 1 MM, Tarxke METOJIOM JUCIIEPCHOTO aHAIN3a TIOKA3aHO MPEUMYIIECTBO BO3ICHCTBUSI OCHOBHBIX ()aKTOPOB Ha
3HAYCHUEC BBIXOJa (PpakIMu HYXHOTO Kjacca (KOTOPBIC OT OMbITa K OMNBITY IOCTOSHHO BO3JICHCTBYIOT Ha 3HAUCHHE
BbIXO/1a (hpaKIMK HY)KHOTO KJIacca) M0 CPAaBHEHHIO CO CIIyYaiHbIMU (paKTOpaMH, yUaCTBYIOIIMMH B 3TOM K€ Ipolecce
(KOTOpBIC OT OIBITA K OIBITY CIyYaiHO U3MCHSIOTCSA, W TO YBEIMYUBAIOT, TO YMEHBIIAIOT 3HAYCHUE BHIXOJa (hpaKIUU

yYKa3aHHOT'O KJjlacca).

KnroyeBble c10Ba: Bpalaonii ANCK; CIIUPAIBHO PACIIONOKEHHbIE 3yOUHKH; OCKOJIKH; IUTH(OBKA; MOTOK BO3/TyXa.
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BOTANY

SECONDARY PINE FORESTS OF GEORGIA AND REGULARITIES OF TREIR
NATURAL SUCCESSION BY PRIMARY FORESTS

R. Kvachakidze, K. Iashagashvili
(Institute of Botany of Ilia State University)

Resume: There were studied the natural changes of secondary pine forest (pinus sosnovskyi Nakai) by primary

forests in mountainous regions of Georgia. Principal patterns of forest regeneration successions have been revealed.

Key words: primary pine forests; forest regeneration succession; secondary forests; forest cenoses.

BOTAHUKA

BTOPUYHBIE (ITPOU3BOJHBIE) COCHAKU I'PY3UU U 3BAKOHOMEPHOCTH UX
ECTECTBEHHOI CMEHBI (CYKIIECCHUHN) KOPEHHBIMHU JIECAMHA

Kpauakug3e P. K., SIlmaramsuniau K. I'.

(UuctutyT 60Tanuku ['ocymapcTBeHHOTO YHUBEpCcHTeTa Vibm)
Pe3tome: M3yueHbl CMEHBI BTOPHYHBIX (MPOU3BOIHBIX) cocHskoB (Pinus sosnowskyi Nakai) kopenHbMu stecamu
(cykmeccun) B TOPHBIX pernoHax [ py3un. BbISBIEHBI OCHOBHBIE 3aKOHOMEPHOCTH JIECOBOCCTAHOBHTEIBHBIX

CyKILIeCcCHil.

K.I]y‘[eBbIe CJIOBA: KOPECHHBIE COCHAHKH, JICCOBOCCTAHOBUTECIIbHAA CYKIECU; BTOPUYHBIC JIECA, JICCHBIC LICHO3bI.
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Kfs Pl
SiO, 64.07 68.27
AlLO; 18.58 19.66
FeO - 0
CaO - 0.19
Na,O 0.31 11.51
K,O0 16.08 0.15
BaO 1.04 0.23

100.08 100.02
X580
Si 2.99 2.99
Al 1.02 1.01
FeZ+ - -
Ca - 0.01
Na 0.03 0.98
K 0.96 0.01
Ba 0.05 0.01
Ort 0.92 0.01
Ab 0.03 0.97
An - 0.01
Cs 0.05 0.01
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GEOLOGY

FRESH DATA ON OF THE LATE VARISCAN GARNET-BEARING GRANITES OF THE
KHRAMI CRYSTALLINE MASSIF

G. Beridze
(A. Janelidze Institiute of Geology of 1. Javakhishvili Tbilisi State University)

Resume: Garnet-bearing granites outcrop over the area of ~1—1.5 km”. Garnet content amounts 5—10 % of the
granite. The garnet is spread in the form of tetragon-trioctahedral crystals. Their size ranges within the limits of 2—10
mm. Microprobe analysis of garnet crystals revealed its zonal character: from the core to the periphery Mg content
decreases and Mn content increases, respectively decreases amount of pyrope (magnesium-alumium garnet) and
increases number of spessartine minal. The garnet core formed at the magmatic stage in the paragenesis
Bt+Pl+Ort+Grt+Qrt and its periphery at the postmagmatic stage of granitic magma cooling in the paragenesis
Ab+Mikr+Grt+Qrt+Ms. Change of garnet composition during the process of crystallization was conditioned by

temperature decrease and not by the assimilation events, as previously was believed.

Key words: khrami massif; garnet; microcline; microprobe; zone.

I'EOJIOT' U

HOBBIE JAHHBIE O ITIO3/JTHEBAPUCKOBBIX 'PAHATOBBIX 'PAHUTAX
XPAMCKOTI'O KPUCTAVIMYECKOI'O MACCHUBA

bepunze I'. M.

(MuctutyT reonorun A. Jlxanenunze TOMIMCCKOro rocy1apcTBEHHOTO YHUBEepcHTeTa uM. M. J[xaBaxummBuim)

Pesiome: Ilnomans o0HAKEHHS IPaHATOBBIX IpaHUTOB ~1—1,5 kM’ ColepiKaHHe IPAHATOB B IPAHOJMOPUTAX
5-10 %. I'panaT mpencTaBiIeH XOPOIIO Pa3BUTHIMU TE€TPAroH-TPHOKTa’dapaMu. VX pasmep komednercs ot 2 1o 10 M.
[Ipn m3ydeHnn KpUCTAIIOB rpaHaTa MHUKPO30HIOBBIM aHAIN30M OB BBIABICH MX 30HAIBHBINA XapakTep: OT LEHTpa K
nepudeprn coep>kaHue MarHus YMEHBIIAETCs], a CoJlepKaHie MapraHiia, HA000POT, YBEINYHNBAETCS; COOTBETCTBEHHO
KOJIMYECTBO MHUPOIIa YMEHBILIAETCS, a CIIecCapTUHa pacTeT. Sapo rpaHara GopMUpOBaIOCH IPH MarMaTUYeCKOW CTaauu
B mapareHesuce Bt+Pl+Ort+Grt+Qrt, a mepudepudeckas 4YacTb KpPUCTaUIAa MPH MOCTMETaMOP(UYECKON CTaigmu

OCTBIBaHMS TPAaHUTHOM MarMsl B napareHesuce Ab+Mikr+Grt+Qrt+Ms.

KaioueBble ci10Ba: XpaMCKHil MACCHB; TPaHAT; MUKPOKJIMH; MUKPO30H/T; 30HAIbHBIH.
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ENVIRONMENTAL PROTECTION

BIOENFORCEMENT METHODS OF THE BLACK SEA SHELF COASTAL WATER
SLOPES

T. Tevzadze, G. Omsarashvili

(Georgian Technical University)

Resume: There are presented the methods of protection against negative effects of erosive and abrasive-erosive
processes. The methods of protection against erosive occurrences on the surface of the earth have been used by a human
being since ancient times. A lot of tools of protective tools have been elaborated. For example, planting trees and
bushes and plant rows for a windbreak to protect against wind erosion, planting perennial trees on erosive slopes, aerial
inspection of gorges with high slopes, etc. The method of protecting ground from erosion has been recently elaborated
in Water Management Institute — Geokhalicha (Geocarpet) “NESGEO”. All the above — mentioned methods excluding
aerial inspection present a biophytogenic protective tool.

Not only the territories of land relief and natural-technogenic objects, but also the slopes of the bottom of water
territory of the shelf undergo erosion. Abrasive-erosive processes exert especially great damage on coastal stripe of
shelf slopes. In the bottom part of the water territory of shelf slopes the stone-gravel sediments are moved by the falling
of stormy waves and the south-north flow existing along coastal stripe. It is accompanied by migration of bottom (fine
sandy, sandy, argillous, gravel-stony) grounds towards great depths of continental slopes following by removal of
important areas from urban territories.

Protection against negative abrasive-erosive occurrences and harmonization of negative engineering-geological
processes taking place in a shelf slope is possible by means of carrying out biozoogenic or biozoogenic- phytogenic
measures together with other traditional methods. It can be carried out by artificial reproduction of coral polyps, which
form cays and create lagunes. A cay-forming process is one of the most successful measures to protect abrasive-erosive
occurrences.

Cay-forming corral vivifying ability and reproduction is related to a lot of factors of environmental conditions
and it should be studied in details.

Key words: coral reef; atoll; laguna; polyp; abrasion.

OXPAHA OKPY)KAIOIIE CPEJBI

METO/AbI BUOYKPEIIVIEHUSA NTPUBPEXHBIX HHNEJIb®OBbIX
AKBATOPHUAJIBHBIX CKJIOHOB YEPHOTI'O MOPs
Tes3anze T. B., OmcapamBuwiu I'. I'.

(I'py3uHCKMI TEXHNYECKUIH YHUBEPCHUTET)

Pe3iome: B crarbe peACTaBJICHBI 3allIUTHBIC METOJbI OT HETATUBHOI'O BO3}1€I>1CTBHH OPO3UOHHBIX U a6paSI/IOHHO-
9PO3HOHHBIX MTPOLIECCOB.

3aluTHBIE MEPONPHITUS MOBEPXHOCTH 3EMIIM OT JPO3HOHHBIX MPOLIECCOB YEIOBEKOM HCIOIb30BAIUCH C
HE3amaMsITHBIX BpeMeH. BrIpaboTaHO MHOXKECTBO BUIOB MEPONPHSTHIA; HAIPUMEDP, OT BETPSIHOM 3PO3UU: YCTPOKCTBO

JIepEeBO-KYCTaPHUKOBBIX M TPaBSHO-IIOCEBHBIX MOJIOC, OapaKMpOBaHHE KPYTHIX OBparoB W T.A. B mociennee Bpems B
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WHCcTHTYyTE BOAHOTO XO3SHCTBAa ['py3MHCKOTO TEXHHYECKOTO yHHBepcuTera uM. L[. MupixymnaBa pa3paboTaH METOX
3alIUTHBIX MEPOIPUSTHH MOYB C IOMOLIbI0O TeokoBpa «Hecreo». BrimeHa3BaHHbIE MEpONPUATHS, KPOME METONA
6appa>1<1/1pOBaH1/1;1, SABJIIFOTCA 61/10(1)I/ITOFCHH])IMI/I 3alllUTHBIMU MEPONPUATUAMMU.

Opo3upoBaHie MPETEPIEBAOT HE TOJILKO TEPPUTOPHH penbeda CyIIH, HO U OTKOCHI JHA aKBATOPUAIILHOM 4acTH
menbda. OcobeHHO OobIIOH ypoH OT aOpa3nOHHO-3PO3HOHHBIX IIPOIECCOB IPETEPIIEBAIOT MIETb(OBBIE CKIOHBI
npuOpexHoi 30HBI. [lepeMelieHne NecYaHO-TPABENUCTHIX OTIOKEHHH B aKBaTOPUAILHOM 4YacTW JHA U OTKOCOB
menbgpa MPOUCXOAUT OT IITOPMOBOTO BONHOOOS W MOPCKHX TEYEHHUI, MMEIOIIUX HAaIllpaBlICHHE IOT-CEBEep. DTOMY
COITyTCTBYEeT MUTpANys JOHHBIX TPYHTOB (WJIOBAaThIC, MECYaHbIE, CYTIIMHOK, TPABEIHCTO-TAICIHUKOBBIE) B CTOPOHY
OoJibIINX TITyOMH KOHTHMHEHTAIFHOTO OTKOCa. BceiieAcTBHE 3TOro MpOWCXOIUT pa3MbIB 3HAYMTEIBHOW TEPPUTOPHUHU
ypOaHU3UPOBAHHOW MPUOPESIKHOM YACTH.

3ammty oT abpa3sMOHHO-3PO3MOHHBIX SBICHHI W TapMOHH3ALHUIO OTPUIATEIBHBIX HHXEHEPHO-TE€OJOTMYECKUX
TIPOLIECCOB, HApsy C TPAAWUIMOHHBIM METO/OM, BO3MOXHO OCYIIECTBUTH OMO300T€HHBIM WIM OM0300T€HHO-(DUTOTEH-
HBIMH MEPOIPUATHSIMH. ITO MOXKHO OCYIIECTBUTH IIyTEM Pa3MHOXKCHHUS KOPAJUIOBBIX IOJUIIOB, KOTOPBIC (OPMUPYIOT
PHUQBI ¥ CO3AI0T JIATYHBI.

Pudodopmupytroniiie mpomeccsl SBISIOTCS OXHAM W3 YCIENIHBIX MEPONPHUATHH A 3alluThl aOpa3HOHHO-
9PO3MOHHBIX ITPOLIECCOB.

JKuznecnocoOHOCTh prh00Opa3yONUX KOPAUIOB U UX Pa3MHOXKCHHE CBSA3aHbI ¢ MHOTUMH KOHKPETHBIMH

YCIOBHSIMH IPUPOJHON Cpesl i TPEOYET NeTaTBbHOTO N3yUCHHS.

KiroueBble cji0oBa: KOpautoBbie pr(BI; ATOIUT; IAryHa; MOJHIT, abpasusl.
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ENGINEERING ECOLOGY

NOOSPHERE, PROCESSES OF NOOGENESIS AND ASPECTS OF ITS
HARMONIZATION

T. Tevzadze, G. Omsarashvili

(Georgian Technical University)

Resume: There is presented the opinion of French scientists P. Teiar De Charden, E. Lerua and Academician V.
Vernadsky of the 20s-40s of the last century. According to this opinion the impact of a human being on natural
environment is becoming a stronger and stronger factor of its development. This opinion says, that noosphere should be
presented not as a simple society which exists in the certain environment, as a simple environment which has been
impacted greatly by mankind, but as a totally integrated one, in which developed society and variable environment are
united.

The term “Noogenesis” was first applied by us in 1999, in the Collection of Anniversary Works of the Institute
of Water Management and Engineering Ecology dedicated to the 70™ anniversary of foundation of the institute and in
the same year, in the collection of works “International Theoretical Problems of Engineering Geology”, Moscow.

Processes of noogenesis taking place in noosphere are discussed by us, as the processes initiated in relation with
creation of natural- technogeneous complexes and the rocks generated due to the mentioned processes, as noogenesis
rocks, new noogenesis horizon of underground waters generated, as the result of flooding the territory by a water reservoir,
relief forms created by slope processes related to construction of technogeneous structures for various uses, etc.

Impact of society on natural environment, especially such one, which equals to initiating of geological processes,
presents hydromelioration and hydroenergetic technogeneous complexes. Such natural- technogeneous complexes
(NTC) stipulate the formation of processes of noogenesis. Rocks of noogenesis origin different from natural
environment, relied forms, hydrogeological conditions, mciroclimate, seismic conditions, etc, which are created by
influence of a human being’s powerful mind.

Harmonization of processes of noogenesis and safety of natural-technogenous processes are based on their high
professional designing, high quality construction and strict application of the terms of operation.

Key words: noosphere; noogenesis; brains; phytogenesis; biogenesis.

NHXEHEPHAS OKOJIOT U

HOOC®EPA, IITPOHECCBI HOOI'EHE3A U ACIIEKTbBI UX TAPMOHU3ALIUU

Tes3anze T.B., Omcapamsuiau I'.T'.

(I'py3uHCKUIT TEXHUYECKUH YHUBEPCUTET)

Pe3rome: IlpencraBiensr coobpakenus (panmysckux ydeHsix J. Jlepya, I1. Teitsp ne Illapaena u coBeTckoro
yueHoro, akaaeMuka B. M. BepHaackoro o Tom, 4To BO3AEHCTBHE YENOBEKAa HA MPUPOIHYIO CPEAy CTAHOBUTCS BCE
Gosiee 1 Oosee MOLIHBIM (aKTOPOM. DTH BbICKasbiBaHUs copmynupoBansl B 1920—1940-pre rogsl. CoriacHo 3TuM

Co00paXkeHHsIM, HOoc(epy HYKHO MPEICTaBUTh HE MPOCTO KaK OOIIECTBO, KOTOPOE CYIIECTBYET B ONpPECICHHON
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cpeme, HE IIPOCTO KakK cpenay, KOTopas IIpeTeprena MOIIHOE BO3ACHCTBHME UEIOBEUECTBA, a KaK EAWHOE
HMHTErPHUPOBAHHOE COOOIECTBO, B KOTOPOM O0BEANHEHBI Pa3BUTOE OOIIECTBO U M3MEHSIOMIAsACS Cpe/a.

TepmuH ,,HoOoreHes” aBTopamu BriepBble 3apuKkcupoBaH B 1999 roay B ro0HIeiiHOM COOPHHUKE HayUHBIX TPYIOB,
TIOCBSIIIIEHHOM CEMHJIECATUIICTUIO OCHOBaHMs VHCTHTyTa BOIHOTO XO3SHCTBa M MH)KEHEPHOHM 3KOJIOTHHM U B TOM XK€
rogxy B cOopHHKE TpynoB MOCKOBCKOH MEXIyHapoaHOW KoH(epeHuuHn — "Teopernueckue npodieMbl MHKEHEPHON
reonorun’.

[Ipoumeccsl HOOTEHE3a, MPOTEKAIOIIHE B HOOCHEpE, aBTOPAMH PACCMATPUBAIOTCS KaK MPOLECCHl, WHHIH-
HPOBAaHHBIE CO3/1aHHEM TPHPOHO-TEXHOTEHHOIO KOMIUIEKCA, a IOPO/IbI, TIOJTyYeHHBIE T10/1 BO3/ICHCTBHEM B UTOTE 3THX
NPOLIECCOB — KaK HOOTEHE3HbIE IMOpOAbl. B mpolecce 3amoiHeHHsT BOJOXPAHWIMINA 00pa3ylTCs HOOTEHE3HbIE
TOPU30HTHI MOJ3EMHBIX BOJ, a pa3HooOpasHbie (HOpMbI penbeda 00pa3yroTcsl IPH CO3AaHUU TEXHOI'€HHBIX OOBEKTOB
pa3HOro Ha3HAYCHUS.

BoszeiicTBus 4yenoBeuecTBa Ha MPUPOIHYIO Cpely, OCOOCHHO Takue, KOTOpble PaBHOCHIbHBI MHUIMPOBAHHIO
T€0JIOTHYECKUX IPOLIECCOB — 3TO THAPOMETHOPATHBHBIE U THAPOIHEPTETUUECKHE TPUPOAHO-TEXHOTCHHBIE KOMIUIEKCHI
(IITK). Takwe NPUPOTHO-TEXHOTEHHBIE KOMIUIEKCH OOYCIaBIMBAIOT (OPMHPOBAHUE TIPOIECCOB HOOTCHE3a.
Co0OTBETCTBEHHO, 32 CYET MPOLIECCOB HOOTeHE3a B IPUPOJHOM cpene GOpMHUPYIOTCS HOBBIE, OTIMYHBIE OT IPUPOIHON
Cpe/bl MOPO/Abl HOOTEHE3HOTO MPOUCXOXKACHHS, pesibe(Hble (OPMBI, THIPOreOIOTHYECKUE YCIIOBUS, MUKPOKIMMAT,
celiCMUYeCKUe yCIOBUS U T.A., KOTOPBIE CO3AI0TCA O/ BO3ACHCTBHEM UEIOBEYECKOT0 pasyMa.

lNapmoHmM3anys npoleccoB HOOreHe3a U 0e30MacHOCTh MPUPOAHO-TEXHOTEHHBIX MPOLIECCOB MPEIONPEIEIIIeTCs
BBICOKOTIPO(ECCUOHAIIBHBIM TPOSKTUPOBAHUEM, KAaue€CTBEHHBIM CTPOHMTEILCTBOM M CTPOIMM COOJIIOJICHUEM YCIIOBHH

OKCIUTyaTalu.

KuroueBble cjioBa: Hoocdepa; HOOTEHE3; YM; INTOreHEe3; OMOTeHes.
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MECHANICAL ENGINEERING

WALKING MACHINES — TRANSPORT FOR ALL-ROAD

V. Margvelashvili, M. Ghlonti, S. Sharashenidze, I. Zakutashvili, R. Partskhaladze
(R. Dvali Institute of Machine Mechanics)

Resume: There are considered the problems of development and creation of walking machines. There is given

short history and status at the present stage of this problem.

Keywords: walking machines; suport link; control system; drives.

MAHIMNHOCTPOEHHUE

IMATAIOINME MAIIIUHBI - TPAHCIIOPT JJIAA BE31OPOXKbsA

MapreeaamBuiu B. O., I'montu M. I'., lllapamenunse C. I'., 3akyramsuau U. b.,
MMapuxananse P. U.

(MHCcTuTYT MexaHuku MamuH uM P. JIBann)

Pe3ome: B craTthe PacCMOTPEHBI BONIPOCHI pa3pa60TKn U CO3JaHMA HIararonyux MalluH. HpI/IBeJ_ICHa KpaTkKast

HCTOPUA U COCTOSIHUEC HAa COBPEMEHHOM 3TallC JaHHOT'O BOIIpOCa.

KiioueBble ci10Ba: mararomme MAaIllWHBI; OTIOPHBIC 3B€HBS; CUCTEMA YIIPABJICHUSA, IPUBOIEI.
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MECHANICAL ENGINEERING

MOBILE ROBOTOTECHNICAL COMPLEXES WITH THE EXPRESS PURPOSE

R. Partskhaladze, V. Margvelashvili, S. Sharashenidze, I. Zakutashvili, N. Bashaleishvili
(R. Dvali Institutie of Machine Mechanics)

Resume: The article is concerned with the robototechnical sphere. Robots are used to perform various types of
repair, recovery and rescue operations in extreme conditions and situations on the ground, as well as in cases of
accidents, natural disasters and their consequences. In recent years, robots are used for almost all areas of human
activity. The robots are designed to replace the person in cases, where the task is beyond human capabilities, or subject
to excessive threat to health and life. Mobile robots are universal and therefore can be used in various fields. With
regard to the use of robots for military purposes and in emergency situations, the robots are given as priority for
technical capabilities, suitability for use in difficult and extreme conditions and have ability to ensure the protection of
staff. At present time, a large number of mobile robots have been created. In this article different variants of mobile
robotic systems manufactured in different countries are considered. The design of such robot constructed in Georgia is

also described in the article.

Key words: robot; manipulator; gripper; distance control; mobile platform.

MAHININMHOCTPOEHHUE

MOBUWJIBHBIE POBOTOTEXHUYECKHUE KOMIUVIEKCHI CIIETMAJIBHOT'O
HA3BHAYEHMUA

IHapuxananse P. K., Mapreeaamsuiau B. O., llapamennase C. I'., 3akyramsuiau U. b.,
bamagenmBuiau H. T.

(UuactutyT Mexannku MamiH P. JBanm)

Pe3rome: Craths kacaercsi cdepbl pPOOOTOTEXHUKH. POOOTHI CIIEIMATBHOIO HAa3HAYCHHS CIyXar JUis
BBITIOJTHEHUS PA3JIMYHOTO BHAa PEMOHTHBIX, BOCCTAHOBUTEIBHBIX M CIIACATENBHBIX Pab0T B 3KCTPEMAaIbHBIX YCIOBHIX
W CHTyallUsX Ha 3emile, a TakKe B CIydasX aBapHid, CTUXUHHBIX OCICTBHH W NP JUKBUIAINH HX IOCIEACTBHI. B
MOCJICTHIE TOJbl MPOMCXOIAUT POOOTH3aNKsA OYKBaJIbHO BCEX c(ep UeIOBEUECKOW IesTenbHOCTH. PoOOT mpu3BaH
3aMEHUTH YeIOBEKa B CIydasx, KOTAA BBIIOJIHEHHE 3aaYll HAXOMUTCA 3a MpeAeiaMi YeIOBEYECKHX BO3MOXKHOCTEM,
00 COMPSKEHO € YPEe3MEPHOH YIrpo30i 3M0pOBBIO M €ro XKU3HH. MOOWMIBHBIE pOOOTHI YHHUBEPCAIBHBI U TIOATOMY
MOTYT OBITh MCIIOJIL30BaHbBI B Pa3HBIX 00JIACTIX. [[pUMEHHUTENEHO K HCITOIB30BAHAIO POOOTOTEXHUKH B BOCHHBIX IIETISX
U B YPE3BbIUANHBIX CUTYyalUsAX MPHOPUTETHOE 3HAUCHUEC MMCIOT TEXHHYECKHUE BO3MOXKHOCTH POOOTOB, MPUTOJHOCTh K
SKCIUTyaTallill B JKECTKUX M OKCTPEMANbHBIX YCIOBHAX M CIOCOOHOCTH OOECIEUYHTH 3aIIUTy OOCITYKHBAIOIIETO
mepcoHana. B Hacrosimee Bpems CO3IaHO OOJBIIOE KOJIMYECTBO MOOWIBHBIX poOOTOB. B crTatbe paccMoTpeHBI
pa3ivyHbIC BapHAHTBI MOOWIBHBIX POOOTOTEXHHYECKMX KOMIUICKCOB, H3TOTOBJICHHBIX B Pa3jMYHBIX CTpaHaXx.

[IpuBoaHTCS KOHCTPYKIHS TAKOTO KOMILIEKCA, TOCTPOSHHOTO B [ py3um.

KaroueBble ciioBa: pO6OT; MAaHUITYJIATOP, CXBAT; AUCTAHIMOHHOC YIIPABJICHUE, MOOUJIbHAS rmaTq)opMa.
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MECHANICAL ENGINEERING OF TRANSPORT

DEVELOPMENT OF OPTIMAL BRAKE LEVERAGE TRANSMISSION OF
FOUR-AXLE RAIL-CARS

S. Sharashenidze, V. Margvelashvili, R. Partskhaladze, 1. Zakutashvili

(Georgian Technical University, R. Dvali Institute of Machine Mechanics)

Resume: Modern rail-cars, including a four-axle freight rail-cars are equipped with complex braking linkage
transmissions, with taking into account the large number of joint connections. There are increased force losses from the
brake cylinder to overcome the frictional forces in these connections, as a result of deteriorating full braking effect. In
this paper there is developed an optimum variant of this transmission with less number of rods and joint connections.
There is determined the transmission ratio. There are obtained the corresponding analytical expressions with taking into
account the external forces.

Key words: freight rail-car; optimal transmission; joint connection, levers; tightenings.

TPAHCIHOPTHOE MAHIMHOCTPOEHHUE

PA3PABOTKA OIITUMAJILHOM TOPMO3HOM PBIYAYKHOM NMEPEJIAUM
YETBIPEXOCHOTI'O I'PY30BOI'O BAT'OHA
MMapamenunze C. I'., Mapreenamsuiau B. O., [lapuxanansze P. U., 3akyramsuan U. b.

(I'py3uHCKMI TEXHUYECKUH yHUBEpCHUTET, IHCTUTYT MeXaHUKH MamuH uM. P. [IBamm)

Pe3rome: CoBpeMeHHBIE BAaroHbl, B TOM YHCJE UYETHIPEXOCHBIH TPy30BOH BaroH, OCHAIIEHBI CIO>KHBIMU
TOPMO3HBIMH U PHIYaXHBIMH TIepeaadaMu. bobIoe KoIMIecTBO MIapHUPHBIX COSTMHEHUI, eCTECTBEHHO, YBEITHUNBACT
CHUJIOBBIC TMOTCPU TOPMO3HOI'0 HUIIMHAPA Ha IMPCOJOJICHHUE CHUJI TPEHUSA B OTUX COCAUHCHHAX, B PE3YJIbTATE YCTO
YXYIIIAeTCs MOJHBIA TOPMO3HOI 3¢ dext. B pabore pa3paboTaH OoNTHMAlbHBIA BapuaHT ATOH Nepeiadyn ¢ MEHbIINM
KOJIMYECTBOM TAT W IIAPHHUPHBIX coeuHeHUH. OmpenencHo MmepelaTOYHOe YHCIO PHIYaKHOH IMepemadyd TOPMO3HON

CUCTCMBI. HOJ’Iy‘IGHLI COOTBETCTBYIOIIUEC aHAJIUTUYICCKUEC BbIPAKCHUSA C YUCTOM BHCIIHUX CUJL.

KiroueBble ciioBa: I‘py30BOI\/'I BaroH; onTUMaJibHasd nepeaayda; IapHUPHOC COCAMHCHUEC, PhIYaru; 3aTAKKHU.
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MECHANICAL ENGINEERING OF TRANSPORT

CLASSIFICATION OF RAIL-CARS AND DEFINITION OF MOTION DEGREES OF
FREEDOM WITH CONSIDERATION OF BOGIES ELEMENTS MOTION
S. Sharashenidze, M. Glonti, V. Margvelashvili, R. Partskhaladze, I. Zakutashvili

(Georgian Technical University, R. Dvali Institute of Machine Mechanics)

Resume: With the consideration of classification of carriages and mobility of bogies in three dimensional
spaces is defined motion freedom of rail-cars, that is necessary in calculating the output parameters. There are stated
basic geometric indicators of rail-cars, due to that there is determined motion freedom in the "rail-car - railway" system.
The approach of this nature gives the possibility to create a special algorithm with subprograms to detect irregularities
on the rolling surface of wheel and rail head. There is developed the scheme for determining the degree of free

movement for four-axle rail-cars by box spring sets.

Key words: degree of motion freedom; rail-car; bogie; wheel pair; spring set.

TPAHCIIOPTHOE MAHIMHOCTPOEHHUE

KJIIACCUOPUKAIIUA BAT'OHOB 1 OITPEJEJIEHUE CTEIIEHU CBOBO/IbI
ABU/KEHUA C YYETOM JABU/XEHUA DJIEMEHTOB TEJIEXKKA

Hlapamenunse C. I'., l'nontnn M. I'., Mapreeaamsuin B. O., I[Tapuxanansze P. U.,
3akyramsuian U. B.

(I'py3uHCKHMI TEXHUYECKUH YHUBEPCUTET, IHCTUTYT MeXaHUKH MamiH uM. P. JIBamm)

Pe3rome: C yderoM KITacCH(PUKAIMKA BarOHOB M MOJBI)KHOCTH TEJICKEK YCTAHOBJICHA CTEICHB ITOJBHXHOCTH
BaroHOB B TPEXMEPHOM IIPOCTPAHCTBE, YTO SBIIETCS OOA3aTEIBHBIM IPH pacdyeTe BBHIXOAHBIX MapaMeTpoB. [larorcs
OCHOBHBIE TE€OMETPHUYECKHE IapaMeTphl BaroHOB, C IOMOIIBI0 KOTOPBIX ONPEAETSIIOTCS CTETIeHH MOIBIDKHOCTH B
CUCTEME «BaroH-)KeJe3Has popora». [lomxom Takoro xapakrepa JacT BO3MOXHOCTh pa3padoTaTh CIICIHABHBIN
QITOPUTM C TIOJAIPOrpaMMaMu C IeJIbI0 OOHAPYXEHHs HEPOBHOCTEM Ha TMOBEPXHOCTH KAU€HHUs KOJIeCa U TOJIOBKH
pensca. Pa3zpaborana cxema [UIg ONpeneNeHUs] YWCIIa CTENeHeH IOJBMKHOCTH CBOOOTHOTO MABIDKCHHS IUIS

YETBIPEXOCHBIX BAaroHOB C 6yKCOBBIM MPYXKUHHBIM KOMIIJIEKTOM.

KiroueBbie cjioBa: cTeneHb cBOOOIBI IBIDKEHIS;, BarOH; TEJIEKKa; KOJIECHAS Napa; MPYKUHHBIA KOMILICKT.
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MOBILE MACHINES

DESIGNING SCHEMES OF EXPERIMENTAL AREAS OF THE PROVING GROUND OF
MILITARY VEHICLES ON PASSABILITY

P. Dolidze, R. Kenkishvili, Z. Maisuradze, B. Mazanishvili, G. Burduli

(R. Dvali Institute of Machine Mechanics)

Resume: There is presented design data of construction designs for an assessment of passability of military
vehicles for check of those parameters, which are accepted as obligatory within the North Atlantic Treaty Organization.
Design data are selected from proving grounds of military vehicles and the relevant documents of the USA and the
Russian Federation, so that they don't come in a contradiction with publications of the North Atlantic Treaty
Organization.

Key words: vehicle; passability; parameters of passability; proving ground.

MOBUJIBHBIE MAHIWUHDBI

ITPOEKTHBIE CXEMbI YYHACTKOB UCIHIBITATEJIBHOI'O ITOJIMT'OHA
TPAHCIIOPTHBIX CPEJICTB BOEHHOI'O HABHAYEHMUSA HA TPOXOAUMOCTD

Hoamnpnze I1. T., KenxknmBuiu P. A., Maucypanse 3. IIl., MazanumBuiau b. P., Bypayan I'. H.

(MucTuTyT Mexanuku mamuH uM. P. [iBanm)

Pe3rome: [IpencraBineHBl MPOEKTHBIE JaHHBIE CTPOHUTENBHBIX KOHCTPYKIHUI OLEHKH MPOXOIUMOCTH TpaHC-
MTOPTHBIX CPEICTB BOCHHOTO HA3HAYCHUS I MPOBEPKH TEX MMapaMETPOB, KOTOPBIC MPHHATHI KaK OOsS3aTCIbHBIC B
npezenax Opranmzanuu Cesepoatiantudeckoro Jlororopa. [IpoekTHbie cXeMbl OTOOpPAHBI U3 JAHHBIX UCIBITATEIBHBIX
MTOJIUTOHOB TPAHCIIOPTHBIX CPEACTB BOCHHOTO HA3HA4YEHHUS M cooTBeTCTBylommx aokymeHToB CIIIA u Poccuiickoit
Oenepaul Tak, YTO OHH HE MPHUXOIAT B MpoTHBopeune ¢ myonukammsmu Opranuzanym CeBepoaTIaHTHIeCKOTO

Horosopa.

KaroueBble cioBa: TPaHCIOPTHOE CPEACTBO; MPOXOAMMOCTD; HMapaMeTpbl MPOXOAUMOCTHU; HCIBITATENbHbIH

IIOJIUT'OH.
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PSYCHOBIOLOGY

PSYCHOBIOLOGICAL BASIS OF KILLER AND SELF- KILLER ORGANISMS
FORMATION DEPENDING ON AGGRESSIVE SOCIAL ENVIRONMENT

N. Aleksidze
(I. Javakhishvili Thbilisi State University)

Resume: There is discussed the psychobiological mechanism of killer and self-killer organisms formation
depending on the aggressive social environment. With numerous findings there was established, that serotonin and sex
hormone levels play a fundamental role in the development of aggressive behavior. Aggression has been linked to other
negative emotional states, such as suicide behavior. Both behavioral responses are affected by seasonal fluctuation.
Studies have shown, that aggression is strongly responed to seasonal fluctuations. Findings from these studies indicate,
that lectin binding reduced in the stressed rats. Non-pharmacological treatment of aggressive and suicide behavior is
briefly discussed in this paper. Manipulation of the serotonenergic system by nutrition and cognitive therapy will help

people, who struggle to combat with pathological aggressive behavior and related mood disorders.

Kay words: killer; self-killer; lectins; aggressive social environment.

IHHCUXOBUOJIOI'UA

ICUXOBUOJOTMUYECKASI OCHOBA ®OPMUPOBAHUSA YBUIIL 1 CAMOYBHMHI]
OPTAHW3MOB B 3ABUCUMOCTH OT ATPECCUBHOM COILIUAJIBHOM CPE/JIbI

Anexkcunze H. T'.

(TOounmcckuii Tocy 1apcTBEHHBIN yHUBepcHuTeT UM. M. J[kaBaXuIIBUIIHN)

Pe3rome: PaccmarpuBarorcsi NMCHMXOOMOJIOTMYECKHE MEXaHU3MBbI (JOPMHUPOBAHWSI OPTAaHM3MOB YOWHI] M camo-
yOMifIl B 3aBUCMMOCTH OT arpecCHBHOI COIMATBHOMN Cpenbl. DKCIIEPUMEHTAIBHO OBUIO YCTaHOBJIEHO, YTO YMEHbIIIe-
HHE KOJMYECTBEHHOTO COJeP>KaHUs CEpOTOHMHA B MO3TY U MOBBIIIEHHE MY’KCKOI'O IIOJIOBOTO TOPMOHA — TECTOCTEPOHa
B OpraHusme crocoOCTBYIOT (popMHpOBaHMIO KpbIc-yOuin. CrienuanbHO OBUIO HMCCIIEIOBAHO, OTPaXKaeTcs JIM Ha
(PU3MKO-XUMUYECKOM COCTOSIHUM MEMOpaH »JPUTPOLMTOB arpecCUBHOCTh CTPECCUPOBAaHHBIX JKUBOTHBIX. I[lyTem
HCIIOJIb30BAHUSI PACTUTEIBHBIX JEKTHHOB OBUIO YCTAHOBIEHO, YTO NPH CTPECCHPOBAHHOM COCTOSHHM OPTaHHW3MOB
PE3KO YMEHBIIAETCS CBSI3BIBAHME JIEKTHHOB, YTO JAa€T OCHOBAHHE /ISl BBIABICHHUS arpeCCHBHBIX OPTaHU3MOB C LIENbBIO
X JajmbHEHIero rncuxo- u (apmakosjorndeckoro sedeHus. Criemayer OTMETHUTh, 4TO YOMICTBO M caMoyOMiCTBO

MNPEUMYHICCTBCHHO MPOABJIACTCA B TCIUILIC MECALBI I'oJia.

KuaroueBble cjioBa: youiiipr; caMoyOUiilibl; ICKTHHBL; arpPECCHBHAS COIMATIBHAS CPe/a.
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