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CALCULATION OF OPTIMUM CROSS-SECTION OF COLUMN

B. Gvasalia, N. Natroshvili

Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: It is devised a new method of determination of optimum parameters of cross-section of column and of
coefficient of tension decrease at longitudinal curve. To find the extremum of function of variables there is used a me-

thod of on accidental search in the work.
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DEFINITION OF DYNAMIC COEFFICIENT WITH THE ACTION EXTERNAL STATIC FORCES

A. Khabeishvili

Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The article provides deduction of the formula for calculation of dynamic factor, when a free falling object

falls on the elastic system from specific altitude and external static forces operate. Dynamic and maximum normal

20Hx 1)

stresses, determined using the received calculation formula {Kd =1+ 1+—:| significantly differ from

stresses determined according to existing dynamic.

Key words: dynamic coefficient; central strike.
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ONPEAENEHME ANHAMMUYECKOIO KO3PDPULIMEHTA C YYETOM CTATUYECKUX
BHELUHUX HATPY30OK

Xabeuwsunnu A.[.

[lenapTamMeHT WHXEHEepHON MexaHUKKW, [PY3NHCKMA TexHu4Yeckuin yHusepcuteT, [pysuma, 0175, Tébunucu, yi.
Koctasa, 77

} 2(H = f,
Pe3tome: MonydyeHa pacyeTHas dopmyna AMHaAMMYEcKoro KoadouumeHTa {Ku =1+ 1+(Y—fk)} C yyeTom

CTaTMYECKMX BHELUHMX Harpy3oK, Korga Ha ynpyryto cuctemy nagaet rpys. MoKasaHo, YTo AMHaMUYecKMe HanpsaxKeHus,
KOTOpble MNoJlyYyeHbl NpPYM MOMOLLM 3TOM M WM3BECTHOM GOPMY/Ibl AUHAMUYECKUX KO3IOOUUMEHTOB, CYLLECTBEHHO
OT/INYaIOTCA APYT OT Apyra.

KimroueBsie cmoBa: KoapduULMeHT AMHAMUYHOCTH; LIEHTPaNbHbIN yaap.
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UDC 621.372. 8
CORRECTION THE MISTAKES IN SECOND TYPE BIPULSE CODE

D. Nanobashvili, V. Nanobashvili
Department of telecommunication, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are considered possibilities of correction the mistakes in second type bipulse code. There is se-
lected error correction method for this code, which is advised acconding to 3B4B code. There is shown, that it pro-
vides detection of errors with the probability of 1 under any number of those, correction of single, sequential double
and arbitrary triple damaged symbols with the probability of 1 and non-sequential double damaged symbols with the
probability of 0,33.
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KOPPEKLIMA OWLNBOK B BUMMIYJIbCHOM KOAE 2-r0 BUAA

Hano6awswnu . B., HaHo6awswunu B. B.

[JenapTameHT TeleKOMMYHUKaLUK, IPY3UHCKUIA TeXHUYECKUiA yHuBepcuTeT, Ipysua, 0175, Téunucwy, yi. Kocrasa, 77

Pe3tome: PaccmoTpeHbl BO3MOXKHOCTU KOpPpeKLunn owmnboK B BUMMNYNbLCHOM Koge 2-ro Buga. K gaHHomy Koay
NPUYPOYEH METOA KOPPEKLMN OLIMBOK, NpeasioXKeHHbIM Ana Koaa 3B4B; nokasaHo, YTO MCNOAb30BaHME 3TOr0 MeTo4a
obecneuymBaeT obHapyKeHMe N0OOro KoanyecTsa OLWMOOK C BEPOATHOCTbIO 1, KOPPEKLMIO OLNOOK C BepoATHOCTbIO 1
NPy UCKaXKeHWU OAHOro, NOCNEeL0BATENbHO PACMONOMKEHHbIX ABYX U NMPOM3BO/IbHO PACMO/IOKEHHbIX TPEX CUMBOJIOB
KOOOBOM KOMOMHAUMKW, a TaKXKe — Koppekuuto owunbok ¢ BeposaTHocTbio 0,33 npu  UCKaXKeHUn AOByX
Henocsien0BaTeNbHO PACNONOKEHHbBIX CUMBOJIOB.

Kirrouessie ciroBa: 6nmmnynbcHbI Kog 2-ro Buaa; owmnbKa; KoppeKkums; BEpOATHOCT.
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THE ISSUES PROVIDING QUALITY OF EDUCATION IN GEORGIA
M. Magradze, E. Avlokhashvili, D.Gabunia

Department of heat and hydroenergetics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is discussed the main directions providing the quality of education in Georgia. There is stated,
what is meant by quality of education. It must be provided whith different factors, as studing programms, methods,
financial, material and human resources. Neglecting one of these main factors inevitably causes deteriorating. There
are presented the most well-known definitions. There are also being discussed the main factors having influence on
teaching quality, the functions of higher education quality, management and their responsibilities in teaching stan-
darts and quality. are also being discussed.

Key words: quality of education; quality of teaching.
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Kocraga, 77

Pe3lome: PaccmoTpeHbl OCHOBHble HanpaBaeHUs obecrneyeHUs KayecTBeHHOro obydyeHus B Mpysun. OTmeyeHo,
YTO NoApasyMeBaeTca Mnog KauecTseHHbIM 0bydeHnem. NpeacTasneHbl ero camble PacnpoCTpaHéHHbIe onpeaeneHus.
TaKe pPacCMOTPEHbl Te OCHOBHble (aKTOPbl, KOTOPblE BAMAIOT Ha KadectBo obydyeHusa. PaccmoTpeHbl GyHKUMK
CNyK6bl 06ecneyeHnn KayecTBa BbICLUMX y4EBHbIX 3aBEAEHUI, UX OTBETCTBEHHOCTb 32 KAaYeCTBO M CTaHAAPT Y4YEOLbI.

Kimouessie ciioBa: kauectso 06pa3oBaHmMaA; KauecTBo obyyeHus.
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UDC 37.01:638.244
PEDAGOGICAL RELATIONSHIP TYPES AND LEADERSHIP STYLE IN MANAGEMENT

A. Asatiani
Department of heat and hydroenergetics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Skilful selection and use of managerial communication types is a tactical issue of business administra-
tion. Their formation is a basic problem of upbringing and education, which takes place earlier simultaneously with
formation of person’s internal world and communication capabilities, therefore between them is cause-effect relation.
Practice reveals that the managers holding good communication skills learnt its basics, yet in their earlier ages, on the
general educational level, further they improve it in the institution of higher education in the frame of democratic pe-
dagogical relationship. It actually reflected in their managerial activities and transformed into optimal style of leader-
ship. Hence, formation of person’s sociability should pay relevant attention on each step of teaching. Professional ap-
proach towards this issue, with relevant intensity, is possible in compliance with profile.

Key words: pedagogical relationship types: authoritarian; democratic; liberal. leadership style in management.

YAK 37.01:638.244

BUAbI NEAATOMMYECKUX OTHOLIEHUA U CTUNU NINAEPCTBA B MEHEAXXMEHTE

AcatnaHm A M.

[lenapTameHT Tenao- M rMOPOIHEPreTUKU, [PYSUHCKMIA TexHuueckuihi yHusepcuteT, lpysua, 0175, Tbuauck, yi.
Kocraga, 77

Pe3tome: CnocobHocTb Noa6opa U UCNOIb30BAHUA BUAOB MEHEAKEPCKOW KOMMYHUKALLMU, TAKTUYECKWUIA BOMPOC
ynpaBneHua 6usHecom u ux GopmmnpoBaHue- 0CHOBHaA Npobiema BOCNUTAHUA U 06pa3oBaHMA, KOTOPaA NPOTeKaeT
HaMHOro paHblle, BMecTe ¢ GOPMMPOBAHUM AYXOBHOrO MMPA SIMYHOCTM U KOMMYHMKALMOHHbLIX HaBbIKOB, NO3TOMY
MeX4y HUMMW CyLLEeCTBYET NPUYUHHO-CNeACcTBEHHAA CBA3b. MPaKTMKa BbIABUIA, YTO Te MEHEAKePbl, KOTOPblE XOPOLUIO
BNAAE0T KOMMYHUKAUMOHHBIMW HaBblkaMu, ewwé B paHHeM Bo3pacTe, Ha o6pa3oBaTe/ibHOM YpPOBHE, OBNAAENUN WX
OCHOBaMW, W B Jaj/ibHEWLEeM YKPenuam WuX B BbICWIMX Y4YebHbIX 33aBELEHMAX B pamMKax [AeMOKpPaTUYeCcKMX
negarorMyecknx OTHOLWEHMM, YTO GaKTUYECKM U CKA3a/lI0Ch B UX MEHEAKEPCKOM AeaTeIbHOCTU U Npeobpa3oBanoch B
ONTUMasbHbIN CTUIb INZEPCTBA.

Mcxona M3 3Toro, BaXKHO yAenaTb BHUMaHWe GOpMUPOBAHUIO KOMMYHUKABeNbHOCTU IMYHOCTU Ha BCEX CTyneHAX
obyyeHua, npodeccMoHanbHOMY Noaxody MO OTHOLWEHWIO K Hel C Haubosbluel WHTEHCMBHOCTHbIO, BO3MOMKHO,
COOTBETCTBEHHO C Npoduaem.

KiroueBrie c10Ba: Buabl negarorMyeckmx OTHOLLIEHMIA: aBTOPMTaPHBIIA; AeMOKpaTUYeCcKunii; nnbepanbHbli; CTUAK
NIMAEPCTBA B MEHEAXKMEHTE.
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UDC 338.24.021.8
ECONOMIC REFORM IN GEORGIAN MINING INDUSTRY

G. Lomsadze, G. Lobzhanidze
Departament of engineering geodesy, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is studied the economic reform of Georgian mining industry and its results. State regulation fea-
tures for the market economy transition period are analyzed for this field (Protection of state interests, development
of industrial infrastructure, management capacity building, etc.). There are proposed measures and priorities for the
effective functioning of mining industry.

Key words: market economy; economic reform; management improvement.

YOK 338.24.021.8
39KOHOMMUYECKAA PEGOPMA B FOPHOW MPOMDILUAEHHOCTU rPY3uNn
Nomcapze M. WU., Nob6xxaHupgse I.3.

[JenapTameHT uHxeHepHOW reoaesnn, FPy3UHCKUI TeXHUYECKni yHuBepcuTeT, pysua, 0175, Téuauck, ya. Kocrasa,
77

Pe3lome: M3yuyeHbl sKOHOMMYeECKasas pedopma B FOPHOM NPOMBIWIEHHOCTU U ee pesyabTaTbl. Mcxoaa us 3Toro,
NpPoaHaNN3MpPOBaHbl MeXaHW3M TFOCYAaPCTBEHHOIO PEryanpoBaHMA FOPHOM MPOMbIWAEHHOCTU [py3unM B nepuog,
nepexofa Ha PbIHOYHYIO 3IKOHOMMUKY, obecneyeHue roCyfAapCTBEHHbIX MHTEPECcOB, Pa3BUTME MPOMbILWIEHHOMN
WMHPPACTPYKTYPbl, YCUNEHWE MEeHeLXMeHTa M ap. lNpeanoxkeHbl meponpuAtTMs U npuoputeTbl 3G EKTUBHOro
bYHKLMOHNPOBAHMA FOPHOM NPOMBbILINEHHOCTH.

KiioueBble CJIOBa: pbIHOYHAA SKOHOMMKA; IKOHOMMUYECKas pedbOpMa; COBEPIIEHCTBOBAHKE MEHEPKMEHTA.
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UDC 726.1
RESEARCH OF THE TECHNICAL CONDITION OF THE BAGRATI TEMPLE
|. Gujabidze, R. Mzhavanadze, Z. Lebanidze

Department of mining technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Detailed research, of the technical condition of the Bagrati Temple, an important monument of Geor-
gian architecture of X-XI centuries, has been done in 2008. The research includes: studying the conditions of the walls,
conchs, pillars and basements of different constructions, recording the damages, fissures, micro and macro craks and
cavities, determining the physical and mechanical features of lining stones, rubble stones, basement stones and build-
ing mortar under the field and laboratory conditions. During the researches the equipment and technologies of Swiss
companies, “PROCEQ” and “FIBER OPTIC” have been used.

Key words: Technical condition; walls; conchs; pillars; foundation; damages; fissures; micro and macro craks;
physical and mechanical features of lining stones; rubble stones;raugh walling.

YOK 726.1
UCCNEAOBAHUE TEXHUYECKOIO COCTOAHUA XPAMA BATPATA
Nypkabupse U.K., MxkaBaHags3e P.B., JlebaHnpgse 3.5.

JlemapraMeHT FOPHBIX TeXHOJIOTHH, [PY3UHCKMIA TeXHUYeCKunii yHuBepcuTeT, Mpy3una, 0175, Téunucwm, yi. Kocrasa, 77
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Pe3tome: [leTanbHble UCCNef0BaHUA TEXHUYECKOTO COCTOSIHUA BaXKHEMLLEro MCTOPUYECKOro Xpama rpy3nHCKOro
3oa4ecTBa X-X1 BekoB barpaTtn 6binim nposegeHbl B 2008 rogy. MccnenoBaHUA BKAOYAAU U3yYeHUE TEXHUYECKOro
COCTOAHMA OTAENbHbIX KOHCTPYKUMIA —apoK, CTeH, KOMOHH U ¢yHaameHToB. lpu 3TOomM 6binnM 3adMKCUpPOBaHbI
noBpeXaeHua, MyCcToTbl, MUKPO- U MAKPOTPEeLMHbl. MPOYHOCTL O6AMLLOBOYHOrO KaMHS, KaMeHHOW KAagKu U
M3BECTKOBOrO pactBopa bbina obcnefoBaHa WMHCTPYMEHTANbHO B MOAEBLIX M B 1abopaTopHbiX ycnosusax. Mpu
nccneaoBaHMAxX bblIM UCMONb30BaHbl TEXHMKA M TEXHOIOTMM WBelLapckux ¢pupm “PROCEQ” n “FIBER OPTIC”.

KimoueBsie cmoBa: mccnenoBaHua TeXHUMUYECKOTO COCTOAHMA apKW, CTEH, KOMOHH; GyHAaMeHTa; NOBPeXAeHus;
NYCTOTbl; MUKPO- U MAaKPOTPELLMHbI; MPOYHOCTb 06/IMLLOBOYHOTO KaMHA, KAMEHHOW KNaZKu U M3BECTKOBOIO pacTBopa.
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ABOUT THE TECHNIQUE OF DEFINITION OF THE HEAT MASS TRANSFER NON-STATIONARY
COEFFICIENTS IN MINE TUNNEL

0. Lanchava, Z. Lebanidze

Department of mining technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are offered simple formulas for calculation of non-stationary factors of heat and mass transfer in
mine tunnels. The dimensionless temperature, as well as dimensionless potentials of energy and mass transfer are re-
ceived by means of a method of mathematical modeeling. There is upbuilt the nommogram tooling software dimen-
sionless temperature and dimensionless potentials of mass transfer in mine tunnel.

Key words: process of heat transfer; process of mass transfer; method of mathematical modelling; dimensionless
temperature; dimensionless potentials of mass transfor.
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OB6 OAHOM CMNOCOBE ONPEAENEHUA HECTALLMOHAPHbIX KO3®DPULIMEHTOB
TENTOMACCONEPEHOCA ANA FOPHbIX BbIPABOTOK

Nanuaea 0.A., JlebaHupgse 3.b.

[JlenapTaMeHT ropHbIX TEXHONIOTUI, [PY3UHCKNI TeXHUYeCKniA yHuBepcuTeT, Mpy3sua, 0175, Téunucum, yi. Kocrasa, 77

Pe3stome: [pepnoxeHbl npocTeiwmne dopmynbl Ans onpepeneHvs KodadOUUMEHTOB HecTaLUMOHApHOro Ten-
IoMacconepeHoca B ropHbIX BbipaboTKax, KOTOPble OCHOBbLIBAOTCA Ha UCMO/Ib30BaHMKM 6e3pasmepHoi TemnepaTypbl U
6e3pasmepHOro noTeHUMana MacconepeHoca, MOYYEHHbIX MEeTOLOM MaTemMaTUYyeckoro MogennposaHua. Mo
pesynbTaTaM MaTeMaTU4YeCKOro MOAENNPOBAHMA MNOCTPOEHbl HOMOrpamMmbl AnNA onpegeneHva 6espasmepHoi
TemnepaTypbl M 6e3pasmepHOro NoTeHLMaNa MacconepeHoca B ropHbIX BbipaboTKax.

KiroueBrie ciroBa: npouecchl Tennonepegsaun; NpoLEcCchl  MacconepeHoca; MeTof, MOAENUPOBaHMS;
6e3pasmepHan TemnepaTypa; 6espasmepHbIii NOTEHLMaN macconepeHoca.
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ABOUT THE GROUND-WATER INFLOW INTO CONSTRUCTION PIT ON THE TERRITORY OF TBILISI

U. Zviadadze, M. Mardashova, D. Chutkerashvili, N. Kitiashvili
Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Within the large urban centre fulfilling of construction pit is seriously disturbed by inflow of groundwa-
ter into the foundation pit. On the example of our Capital there is considered the hydro geological conditions of one of
large construction object — “Sakanela”, situated in the centre of city, in point of view of ground water inflow into the
construction pit. On the basis of corresponding calculation the intensity and quantity of inflow are determined.

Key words: construction pit; coefficient of filtration; water inflow; drainage; pumping- test.
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YAK 624.13131
K BOMPOCY O NPUTOKE NOA3EMHbIX BOZ, B CTPOUTE/IbHbIE KOT/IOBAHbI
HA TEPPUTOPUMU . TEU/TUCH

3sunapgapse Y.U., Mapgawosa M.J1., Yytkepawsunu A.I., Kutnawsunnm H.3.
[JenapTameHT reonorun, FPy3nHCKUIA TexHUYecKkuit yHusepceuteT, pysua, 0175, Téunumcy, yi. Kocrasa, 77

Pe3tome: B npegenax KpynHbix ypbaHM3NPOBaAHHbIX LLEeHTPOB CEPbE3HOM NOMEXOW AN BeAEeHUA CTPOUTENbHbIX
paboT fABAAETCA NPUTOK NOA3EMHbIX BOJ, B KOT/N0BaH ¢yHAameHTa. Ha npumepe Hawew ctonuupl B pabote
paccmMoTpeHbl FMAPOreosiorMYeckne YCioBUA OAHOFO M3  KPYMHbIX CTPOUTENbHbIX 0b6bekToB — «CakaHena»,
PaCnoNOKEHHOTO B LLEHTPE roposa, C TOYKM 3PEeHUs MPUTOKA NOoA3EMHbIX BOZ B Hameyaemblii KOTAoBaH 60bLnX
pasmepoB. COOTBETCTBYIOWMMM pacyéTammn onpeaeneHbl MHTEHCMBHOCTb M KOJIMYECTBO NPUTOKA TPYHTOBbIX BOZ B
KOTNOBaH.

KiroueBsie cyioBa: crpoutenbHbiii KoTnoBaH; Ko3ddUUMEHT GWAbTPaUMM; BOAONPUTOK; APEHaX; OMbITHas
OTKauKa.
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THE ENDOGENOUS ORE FORMATION DEPTH OF OKRIBA BARITE CONTAIN KNOT

M. Japaridze

Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is discussed Okriba barites contain knot endogenetic ore formation depth.

There is established,

that barite ores up part formation was made in mineralization process existed at a depth of 650 - 800m. from surface.
Distance among upper and lower covert ore changes from 300 to 1250 m. Ore vertical spread is considerable and hesi-

tates from 500 to 1450m.

Key words: ore knot; ore field; plicated and disunctive disorders; ore column; structures; vertical spread.

YK 553.048

rMysuUHA ®OPMWUPOBAHUA SHAOTEHHOIO OPYAEHEHUA OKPUBCKOIO

BAPUTOHOCHOIO Y3/1A
Oxanapuase M. M.

[JenapTameHT reonornn, FPy3nHCKUIA TexHUYeCKuit yHusepceuteT, pysua, 0175, Téunumcy, yi. Kocrasa, 77
Pe3tome: PaccmoTpeHa rnybuHa 06pa3oBaHUA aHAOreHHOro 6apMToBOro opyaeHeHusa OKpubCKoro y3na.
YcTaHOBAEHO, YTO GOPMUPOBAHME BEPXHUX YacTen BapUTOBOro opyaeHEHNs MPOUCXOANN0 Ha rnybuHe 650-800 m
OT 3eMHOW MOBEPXHOCTM, CYLLECTBOBABLUEN B MPOLLECCe MUHEPaIN3aLUN, @ PACCTOAHUE MEXAY BEPXHUMMU YacTAMMU
CaMbIX BEPXHMX M CaMbIX HUMKHMUX CKPbITbIX GAapUTOBbIX KM BapbupyeT oT 300 go 1250 m npu 3HaYUTENIbHOM
BEPTMKaNbHOM pa3maxe opyaeHeHus, konebaowemca or 500 go 145 m.

KiroueBrie coBa: pyaHbiit y3en; pyaHoe none; cknaayaThle M AW3bIOHKTUBHbIE HapyLIEHWUA; PyAHbIA cTonb;

CTPYKTYpPbI; BEPTUKANbHbIN pasaom.

d9dembgerol msdGomo 20.01.09

do@ydmaos sbsdgdooe 02.02.09
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d. 3gomoBgomo*, @. ggslisaros, b. ds@omgeno

Jodog@o s domamaoygdo Ggdbmemmaogdol 3@ bGo, LoJo@mggmmml Bgdbogsydo
960390L0E 930, LaJo@mggeom, 0175, mdognolo, 3olbEogsl 77

E-mail: mchedli@mail.ru

A9boydy: 153 30d3mbgbBosbo Lolidgdols -
K,CO;3+Na,CO3+H,0 0bmmg@dgano blbswmdols @os-
3530l Lodgomgoomn o gbogos, @mI  Lsds@m-
39800l BAoJodgool gmd3emgdlgmo gowedydoggdom
dogogeo  bmws-3m@sdygao  blbstgdols IOOOC-%{]
>mOmJargdolbsl  dgbsdangdgenos  dogommon  Lygxms
3m@odo s Lms-3m@sdols badggo. 0bmmg@dgeno
2O Jagdol  osy@sdols  dgdggmdoms s  obe-
@O0 Fomngagdom dogowgm, Gmd ygmggeo 100
3o blbo®owsb doomgds 7658 3o Lyxgms 3m@sdo,

03903 K,CO;.1.5H,0-bg 3o5bg5M0dgdom
Jgoagbli  9.15633-1 o 93423y  fymem  Lmwe-
3m@odol  bomggo, GmIgedoi  3mEsdols  Fogoo

‘dgopgbls 89.81%-1.

boggobdm  Lodyggde: G@oJodo; Lemws-3m@sdo;
2! Jegds; gOolGogobsos.

L. Igbsgogno

LoJodmggermdo  Jodoygdo 3@9Fg9emdols semem-
®dobgdols s dobo dgdamdo aobgomsmgdolmgols
9Om-90mo  gowsdfyggdo Ibodgbgmmmds  gbodgds
>Q0@MmdM0g0 doEbgymo s sMSIoEbyymo @g-
Lg@ligdol 203mygbgdsl.  s@sdobgygeo @gly®-
Lgoosb  gAm-gomo  dg@ow  dbodgbgermgsbos
HOI mwommbgdol gdigaaro  HO>JoHoo; GO
Jo®gool  dodomswo  gdsagbgemo  Fobg@sgos
3os09d-bo@@ogdosbo  dobpg@ols d35@0, Gmdgu-
Joz gomoygdols s bo@d@oydol xodyg@o d99359-
eos 13%-1 odomdgol, bmenm ALO;s-ols dgdig9-
emos 19-20%-0l godaagddo ozgengds. Msdodg-
b0 mogolbo Jodoygdo dgeggbogmdom gsbarmgog-
b5 bgngemobgdl, @mdmgdoi godmoygbgds  Seny-
doboll mJbowols ©s Lmws-3tmeyddgool Lofom-
dmgdase. AsdoBgools s bgxgaobgdol Lobom
Foddmeagboemo  Gydg  senydoblogogs@ o  do-
bgogmgdols glfogemol o oo godmygbgdsls dod-
mgboano 53l dggd0 Lodydom [1-3].

l aoahge

Ga3a6onb
Fomdmgds

v

| K2CO5-1.5H0

ALO;

KaCOs-NayCiO4

6sb. 1. Ygabmdol Jgmmpon GHsJodgdol 3mddmgdlg@oe
35053935390 GgJbmmmpondo Jgds
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hggb Jog® o3y doggdymos G@sJoBgdols jmd-
3engJbgdo  aosdydoggdol  Bgdbmemmyos, G-
dgemoi omgogolfobgdls sgrgdobols mJlbowols, 3m-
Bodobs s LmsddmEyddgdol Jowgosl.  ogg
>0g60dbogm, @md  dgobgyeo  gmmpom  GHsJo-
Bgool  AoEsdydaggdolsls dansdgdol Labom  doo-
®gds M@ o z0gdosbo  Lognogs@o, Gmdgmog do-

mombodolbmgobo (399960l Fomdmgdols  byo-
gl Fo@dmopagbl.  dg@bgyeo  dgmemwon

B®5J0B Yool aosdydoggdols 3Gobiodymo  Bgd-
bogmaogdo Lgds dmEgdygemos bob. 1-bg. dgb-
Fogemogos  G@AsJodgdol  gowsdydeggdol  gggems
dodomo LEowosbyg d0dpobomy 3GmEgbo — Fe-
Jodgdol godJgolmsb dgiabmds, dgdibgodo dsbols
d2900 903> ©s dowgdamo (B S Pdobodg@o
blbotgdols  jo@mdmboboios [4-8]. oy gbognos
00nmgge bEowosby dodwobomyg 3GmEglol gob-
bodEogegdol  m3@odsggdo  30Mmdgdo. o3
>0gb0dbogm, @M JoMdmbobszoom  Al(OH)s-obs
aodmangdgolol doowgds  gogroydols ©s bos@®o-
1dol 3oMdmbs@gdols dgdiggero blbomgdo. blbe-
Aol smOnJmgde-g@ob@omobsizoom  dgodargds
dogommm 3m@sdo s bmws b domo bodggo.

2. doGomoseo boFomo

Lodgdoml dobobo ogm Lmws-3m@sdydo blibe-
960l IOOOC—%;J somJengdolisl dogdyamo 3Om-
©9]B3g00L  Lobgmdgdols ©s domo  odmbsgmos-
bedols oy gbs.

@0 JNoB O Yo dmbo3gdgoowsbh  (36mdognos
[9, ®m3 bygngeobydo Jobgdol gowsdydeggdo-

K-CO-Na.C

K>CO51,5H,0

7 K,COv1,5H,
/' 0+K,COyNa,

K2C03'Na2C03+

AT~
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Lol do@gdgen bmwps-3m@odydm blbs®gddo Lmwo-
Lo 5 3m@odol m3Godsgrydo jmbigbd®scos 16-
18%-0li gotaangddo oigengds. 09 gogomgogol-
Fobgdm, @md hggh dogd Loggmrggo o@gdye bo-
d9ddo  gogmoydols @  bs@Moydol  ®Jlowgdols
bggedomo  Fogo domo  xodygdo  dgdiEggeomdols
dodomon dgoygbl dglsdsdolsw 0951 s 0.049 -
L, 17%-05b0  3o®dmbobomgdyeo blibsdmols dowg-
b0l dgdmbgggsdo  Lomoboswm  gosbys®odgdgdom
dogowgom, @md K,CO3-obs o Na,CO3 ol d9d;339-
@edgdo 0dbgds Igbsdsdolow 16.08% ws 0.952%.

@o(IBoH YOI 3mboggdgdby  ©oyOrbmdom
[10-11] hggbls dogd oggoygmos Lsdimd3dmbgb@osbo
Loldgdol - KyCO3+Na,CO3+H,0  0bmmg®dyeno
blbomdbol wosg@sds (byM.2), @mdgedsz body-
omgds  dMA3(3e  ©oa3ganbs  Lmes-3m@sdygdo
blbosdgdom dowgdygmo 3GmEe]gool Lobgmdgdo
5 Moo domasbol aodmlisgsgno.

B®>Joddo  gogoygdobs ©o bod@oydols mJbo-
©gool dslygdo Foangdoli gomgomolifobgdom 3o@-
dmbobgdgmo  blbomgdol dgggbognmobsls  aodm-
Lobogl M §gd@oao. 3339000 §gbowsb yodmdwo-
body, 1000C-“o;] 0bmmg@IgeEo  Sm@mJengdobsls
blbotols  Ygoagbogmdols  (33eoegds  solbobgds
HG 3mbsg3ggomol aolifgmog M Fg@Gomols gomssw-
a0mgdom. B Fgd@ogmsb  dom{ggolol blbsmo
begds boxgdo o ofygde gombsbgge®dfyemosbo
3m@sdol aodmg@olEommgds.

lala¥ s e

N

G o

65b.2. K2€03-Na,C03-H,0 Lol gdn1100°C-by 0bmmg@dgmo blbspmdo Lposy@sds

E §90@ool dolow§ggom Lokodm, slom@o-
Jergdgaro  Fyeol @omEgbmds 0obpomodgods dg-
®3960L Fgbol dobgogom:

G, EM

G, MH’
ooz Gy oMol smdmJamgdgemo  Fymol  @om-
©gbmds, goy;

309, 80BSRIAd0S

>
3
%
3
%

55



&
Q
&5
%
&
«©

>
e
g
3

56

Ne 2 (472), 2009

Gs — odhgbogro (boxg®o) blbs@ols
©gbmds, 3a. RoMMds godengds Sbiggg
Loboll  E  Fg@@owol  Igbsdsdolo
BH>E0gd0m:

Aom-
3odmo-

30b396-

G, 57-17 2353

G, 17 1
Losz 57 o@olb dodoamblbs®ol 3mbigbd®saos E
V9o Boado.
23000, SmAnJmgdymo Fymmol Gompgbmds
0gbgde:

G, = 2.353 -100=70.17 3.
2.353+1
omhgboano blbo®ol Gomwgbmds
G, =100-70.17 =29.83 ja.
sm@mJagdol 3GmEglbol dgdpgao aop®dgag-
dom ofygos  E (go@omols gopsswaomgds D §g@-
Bomoliggh o 5dsbmsb gohmow — K,CO51.5H,0-1s
3030 3O0LGo g gds.

D §gd@o@do  LobEgdol dgoygbogrmds  Lsd-
3033mbgbB0sb wooaMsdaby aodmobsbgds F o {g@-
Bomom. blbstol dgdpgao sm@nJamgdomn s o-
o 9d6gds  gOmEEmMPgms  mAo  bogdmols
K,CO3Na,CO;-0bs> @s K,CO31.5H,0-0L  godmi@ol-
Bogosl. F dpamdsdgmoolmgol so@m Jan gdgemo
Tyemol @ompgbmds 0dbgds:

G FM 7225-17 325

G, MH 17 1
oo Gy oséob M Fgd ool D Fgd@oesdwey
2395520 gdolol sm@mmJemgdymo Fygmol dobs;

>

G, — ULyb3gbbool dobs (boxgdo blbsto +
K,CO51.5H,0-I 3@0lL@oagdo).
3.25
G, = -100 =76.47 30,
b3.25+1 J0

G, =100-76.47 =23.53 3a,.

5963980L Fglols godmygbgdom dglsdengdgaos
3obolobog@ml  asdmg@oliogmgdgmmo  Lygms
K,CO51.5H,0-b Gompgbmds.

K DF 15 04785
S FK 326 1

oo K o@ol ao8mgdob@ommgdygamo  dodognols
oM bmds, gas S — Fodogblibools dsbs, gy,

Lomobopm goms]dbgdom dogomgdm:

K= _04785 23.73="7.658 3,
1+0.4785

S=23.73-7.68 =16.053p.

23000, AModo@gdols 3mddagdlyg®o aowsdy-
‘doggdom  dgbadangdgaos dogommm Lggms 3m-
Bodo o LmEs-3m@sdol botggo Jmeydo mobe-
Bt mdom: K,CO;3: Na ,CO5=2:1.

3oobgomodgoom  ©aobpgds, @md LoJoto-
390l GMsododgdols jmI3mgJly®o  yowsdydsgy-
00 Jogdyao bews-3m@sdygdo blbs®ols 100°C-
by 0bmmgdIgamo s LEgmo asdmgdolBomagdols
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‘dgdmbggzedo Lygms 3m@sdol  Loboo  so@m-
Jeogdol  gohmxgdeo  ®m3g@sEools  ho@omgdobsls
KO- 7112% a08mogmegs K,CO531.5H,0-0l Loboom.

(993905 ol ©oFggom  3m@odol  Fyom Do
blbomds  3b0dgbganmgbo  doMwgds  Lmwols

blbomdsbmsb  dgosdgdom. dsgsmomsw, 100°C-
by 3m@odol boxgdo blbsdmoll  jmbEgbddsios
dgo9bl 60%-I, beam 400C-“03 — 54%-U. 0dsgg
$99390d YO 0bFgHgoedo bmwol blbswmds
300]Boggmoe  o®  o@gmgds [12]. Lakommgdols
‘dgdmbgggedo  godmg@molBsmgdols @ggodol dgg-
om  dglodengdgemos K,COs-0b  godmbsganols  jo-

093 9RO 3obOws.

3. obggbs

L 3®sdopgdol  3md3amgdbygdo  aowsdydegg-
dom  Jowgdygmo  Lmws-3m@sdydo  blbo@gdobom-
30l 590905 0bmmg@HIgeo  smBmJamgdols ©o-

o ®sdo.
2. 0bmmg@dymo  sm@ndagdols  ©osy@sdols
Lodgoem gdom 0596005 bos-3m@sdyg@o

blbo@mgdols IOOOC-QOU >AmJengdoliol  dowgdayeo
30m©Y]@gool Lobgmdgdo s domo aodmbsgseo.
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UDC 669.721

STUDY OF EVAPORATION-CRYSTALLIZATION PROCESS OF CARBONATE SOLUTIONS RECEIVED
FROM TRACHYTE PROCESSING

M. Mchedlishvili, L. Gvasalia, N. Barateli

Department of chemical and biological technologies, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175,
Georgia

Resume: There is constructed the solubility diagram of three-component system - K,CO5+Na,CO;+H,0 at tem-
perature 100°C. There have been defined compounds and yields at isothermal evaporation soda-potash solutions, ob-
tained from complex processing of Georgian trachytes with the method of sintering. On the base of the isothermal di-
agramm and corresponding calculations have been established, that each 100 kg of solution gives 7.658 kg pure K,CO;
(9.156nr in recalculation on K,C0O3-1.5H,0) and 9.342 kg unhydrous soda-potash mixture (81%K,C03,29% Na,CO3).

Key words: trachyte; soda; potash; evaporation; crystallization.

YAOK 669.721

MU3YYEHUE NPOLECCA WCNAPEHUA-KPUCTAJNTIUZALMNA KAPBOHATHbDIX PACTBOPOB,
MONYYEHHbIX NPU NEPEPABOTKE TPAXUTOB

Mueganweunu M. U, F'Bacanua J1. 3, baparenn H. [.

JenapTameHT XMMWYECKOon M BMONOTMYECKOM TEXHOIOTUIA, TPYy3MHCKMIA TeXHUYecKuii yHusepcutet, pysus, 0175,
Téunucu, yn. Kocraea, 77

Pe3stome: [loctpoeHa [auarpamma pacTBOPUMOCTM npu Temnepatype 100°C TPEXKOMMOHEHTHOW CcuCTEMbI
K,CO3+Na,COs+H,0. OnpegeneHbl CoeAMHEHUA W UX BbIXOL MPU M30TEPMUYECKOM WCNapeHUn CcoAa-noTallHbIX
pacTBOPOB, MOJIyYEHHbIX MPU KOMMIAEKCHOM nepepaboTke TpaxutosB [pysun meTogom cnekaHuAa. C nomoLlubio
M30TEPMUYECKOM AMarpamMmmbl U COOTBETCTBYHOLUMX BbIYMCAEHUIN MOJsyYaeTca, yTto M3 Kaxabix 100 Kr pacteBopa
nonyuuntca 7.658 kr umctoro K,CO; (9.156 Kr B nepecyete Ha K,CO5.1.5H,0) n 9.342 Kkr 6e3BoaHON coA0-MOTaLIHON
cmecu (K,CO3z* Na,COs3), B KOTOpOM Aona noTala coctasnseT 89. 81%.

Kimouessie ciroBa: Tpaxur; coza; noTanr; MCIapeHHe; KPUCTAIIH3ALKS.

d9derbigarol mo@owo 16.12.08
Jomgdaemos sbsdgdwose 17.01.09

>
3
%
3
§

309, 80BSRIAd0S

57



g
5
5
:

009, 30BSRIHNNS

58

Ne 2 (472), 2009

YOK 669

LAI-L ‘dA(M3I50 — TRANSACTIONS OF TUG — TPYAbI ITY

POJ1b PEAKO3EME/IbHbIX META/I/10B B ®OPMUPOBAHUU }XAPOCTOMKOCTU CM/IABOB

CUCTEMDbI Fe-Cr-Al

r.0. Mukagse, C.A. Kypawsuau, A.T. lopgesmnann, 0.1. Mukagze*, H.U1. Maiicypagze**
[enapTameHT meTannyprum, matepuanosefeHns U obpaboTkM meTannos, PY3UHCKUIA TEXHUYECKUI YHUBEPCUTET,

lpy3us, 0175, Téunucu, yn. Koctasa 77
E-mail: omikadze@yahoo.com, nmaisuradze@gtu.ge

Pe3lome: OnTMmanbHoe NerMpoBaHue pegKosemesib-
HbiMM MeTasnammn (0,3-0,5% no macce) »KapoCTOMKMUX
cnnasoB  cuctembl Fe-Cr-Al  npuBoAUT K U3MEHEHMIO
MexaHM3ma M MopdosiorMnm OKaNMHOOOpPa3oBaHUA ITUX
CMNaBoOB, YTO 6NAronpuATHO CKAasblBAETCA Ha aArepeHT-
HOCTU BapbepHbIX OKCUAHbLIX CAOEB W [ONTOBEYHOCTU
MEeTaN/IMYeCcKon OCHOBbl. OCHOBHbIM (GaKTOPOM, BAUAIO-
WMM Ha aaresvo OKaNWHbI, ABAAETCA NpefoTBpalleHune
MyCTOT Ha MOBEPXHOCTM pasgesia cnias/okannHa n dopmn-
poBaHue WTMGTOBOrO MUKPOKpPenaeHua B6aM3M 3TOM Ke
NOBEPXHOCTU.  YuuTblBaA  BEPOATHOCTb  CTAHOBJEHWA
wTndToB NyTAMM obneryeHHol anddysmm Kucnopoaa, He
cneflyet CTpeMUTbCA K MOAyYeHuto 6onblioro umcna
KpynHorabapuTHbIx LWTUGTOB.

KnioueBble cnoBa: KapocToiKocTb; Mopdonorus;
aAresus; oKasuHa; peaKo3emesibHble MeTansbl.

1. BBEAEHMUE

TpoiHaa cuctema Fe-Cr-Al sBnsieTca Tem YpesBblyaliHO
pPenKMM COYETAHMEM 31IEMEHTOB NEPUOSNYECKON CUCTEMBI,
KoTopoe obecneyvBaeT CO34aHuMe  LEeNok  rammbl
NPaKTUYECKM BaXKHbIX XApPOCTOMKMX CMJIaBOB, CMOCOGHbIX
pabotatb 6€3 3HAauYUTENbHOrO OKWUCAEHUA BMJIOTb A0
Temnepatyp nnaeneHus. OAHAKO peanusaumsa  3TUX
BO3MOHOCTEM [0BO/MILHO Mpob/semaTMyHa, TaK Kak
chopmmnpoBaHHbIe NPY BbICOKOTEMMNEPATYPHOM OKUCNEHUN
oKcuaHble cnon u3 & -Al,03, xoTA M 06134at0T OYeHb
BbICOKUMM 3aLLUTHBIMK CBOMCTBAMM, UMEIOT CKIOHHOCTb K
PacTPECKMBAHUIO U NETKO OTCNAMBAOTCA NPU OXAAXKLEHUU
[1]. OcTaTouHble CXHUMAIOLWME HAMPANKEHUSA MNPU  STOM
MOTyT [OCTUraTb BECbMa BbICOKMX 3HAYeHW BNAOTb A0
2940 MMa [2], 4TO CBUAOETENLCTBYET O CYLLECTBOBAHWUM,
KPOMe HanpsyKeHU pocTa WM TEePMMYECKOro CxKatus,
OOMOJIHUTENIbHOrO MOLLHOIO MCTOYHWMKA CTUMY/IMPOBAHUA
BHYTPEHHUX HaMpsKeHu B oKaauMHe. OcobeHHoCTU
MmacconepeHoca B OKcuae antomuHus [3], obycnosnu-
BalOLLME MPOTUBOMOJIOMKHYIO 3€PHOrPaHUYHY0 Anddysnto
OCHOBHbIX KOMMOHEHTOB CMjaBa W  KuCiopoda, ¢

nocneaylowmm ¢GopmMMPOBAHMEM HOBBIX C/IOEB BHYTPU
OKa/MHbI, ABNAETCA A0CTaTOYHbIM OCHOBAaHMEM CyLLECT-
BOBaHMA CTO/Ib BbICOKMX HaMpAMKeHWi, npuBOAAWMX K
PacTPECKMBAHUIO UM JIOKA/IM30BaHHbIM  OTC/I0EHUAM
OKaNMHbI.

2. OCHOBHAA YACTb

McnbiTaHWe apoCTOMKOCTU KOHLEHTPUPOBAHHbIX Ke-
NIe30-XPOMOBbIX TBEPAbIX PacTBOPOB, COZepKalimx 35-
65% no macce xpoma, NpM ONTUMAZILHOM COAEpPKaHUU
npumecen wn Nernpyowmx 31eMeHTOB MOKAa3ano, 4To
yBeANYeHNe KOHUEHTpauun xpoma o 45% cnocobersyeT
OOCTUMKEHUIO MaKCMManbHOW KapocToikoctn [4]. Mpwu
OKMCNEHMM TAaKOrO CniaBa, cogepralero ao 4,0 macc% Al
m 05% macc% La, MeTananyeckaa MNOBEPXHOCTb
MOKPbLIBAETCA TOHKOM W MPOYHOM, XOPOLIO CLENeHHON ¢
maTpuuen okanuHoi (puc. 1a), KoTopaA HaAeXHo
3alUMLAET MaTPULLy OT M30TEPMUYECKOTO OKMUCAEHUSA MpPU
BbICOKMX TemnepaTtypax W OCTAeTCcA afrepeHTHoOM B
npouecce oxnaxaeHuA. [pyu  OTCYTCTBMM  NaHTaHa,
rnosegeHWe chnnaBa paguKanbHO uameHsetca (puc. 16).
TUNWYHON KAapTUHOWM CTPOEHMUA OKANWHBI, cHOPMUPOBAH-
HOM Ha 6e3naHTaHOBOM Cn/iaBe, CTAHOBWUTCA BOJIHUCTasA
Mopdonorna ¢ M3BUIUCTOM MNOBEPXHOCTbIO pasgena c
maTpuuen, M3obuayowaa TpewmHaMmu, paspbiBamu U
nyctotamu. fACHO, YTO TaKas OKa/MHa He CMOXKeT
3aLUUTUTb CMIAB NPU NOBTOPHOM OKUC/EHUM.

Becbma mpumeyaTenbHO, YTO AECTPYKLMA OKa/IMHbI Ha
Fe-Cr-Al cnnaBax, He coAeprKallMx peaKOo3eMesbHble
meTannbl (P3M), HOCUT MHTEPKPUCTANIUTHBIN XapaKTep w
nepexoauT B TPAHCKPUCTA/IIUTHBIN, €CAN CNJIAB COAEPHKUT
NaHTaH (puc.2a) nam uttpuin [2]. 3TO MOXKET CAYXUTb
MoKasaTesieM OTCYTCTBUSA CNAbbIX MECT Ha rPaHMLIAX 3epPeH,
Hanbonee yA3BUMbIX NPU OTCYTCTBUWN pPeaKO3eMeSbHbIX
meTannos. C nosbiweHnem cogepxaHna P3M B okanuHe
andodysna  anloMUHUA  YMEHbLUAEeTCA, NepBOHAYaIbHO
3apoKaeHHble 3epHa gocturatot 0,5 MKm B monepeyHuke
(pnc.2,). Mo Bceit OKanuMHe OOHapPY*KMBAETCA JIULLb
OrpaHMYEHHOE YNCI0 M30/IMPOBAHHBIX NOP, B TO BPEMSA KaK
cnnasbl, He cogepxawue P3M, npu  okucneHuu
$OPMUPYIOT OKANIMHY CO 3HAYUTENIBHBIM KOIMYECTBOM NOpP
Ha rpPaHNLAX OKCUAHbIX KpUCTanaos [2].
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Puc.1. NMoBepxHocTb 06pa3ua cnnasBa, cpopmupoBaHHas npu 1250°C B TeueHune 50 yacos:
a) Ha Fe-Cr-Al+0,3% La cnnaBe npoyHan aarepeHTHas OKCUAHAA NNEHKa;
6) Ha 6e3naHTaHOBOM CMJIaBe TOrO }Ke COCTaBa TOJ/ICTaA AECTPYKTUBHAA OKA/IMHA.

Puc. 2. I'Ionepequbliﬁ U3/10M OKMCNIEHHOIO CN/1aBa C ONTUMA/IbHbIM cogepXXaHuem 1aHTaHa:

a) TPAHCKPUCTAN/IMTHDLIN CKOM OKaNMHbI; 6) paBHOOCHaA Mop¢$ON0Orua OKaZIMHbI.

Cnepyet TaKXe OTMETUTb, YTO MUKPOPEHTreHOCNeK-

TpanbHbIA aHanM3 OKaAWHbl, CcHOPMMPOBAHHON B
NpPoAyKTax cropaHuMa rasoobpasHoro TonavMBa npwu
1300+50°C, BbISBUA HanMuMe LEpUA B MecTax ee

obegHeHUs XpOMOM U antomuHuem (cm. puc. 3). Kak ato
BMAHO M3 pacnpefeneHns OCHOBHbIX KOMMOHEHTOB
cnnaBa cuctembl Fe-Cr-Al-Ce, B OKanuHe KOHLEHTpa-
UMoHHble nukKn Al n Cr coBnagatoT. B oTaenbHbIx uccne-
OYyeMbIX y4YacCTKax, B KOTOPbIX 3TU MUKNU MWHUMANbHbI,
HabatoaaloTCA MaKcMMasibHble NUKKU Lepusa. CTano bbiTb,
B OTCYTCTBME LLepuA, IOKaZibHble MecTa Ha NMOBEPXHOCTU
cnnaea, KoTopble cyuiectBeHHo obegHeHbl Al u Cr,
[O/MKHbBI BbICTaBAATb KENe30 A1A OKUCNeHUsa ¢ popmu-
poBaHnem d¢asbl Fe,03, He obnagatowern HUKAKUMU

3alUMTHBIMKU CBOMCTBAMM MNPWU BbICOKMX TemrepaTypax.
310 06CTOATENLCTBO BO MHOFOM CMOCOOCTBYET CKBO3-
HOMY OKUC/IEHWNIO MaTepuana, He cogeprKalero P3M [5].

BBeaeHune paxke coTbix Aonen npoueHta P3M 3amer-
HO M3MeHsieT MopdOJIOrnI0 POCTa OKa/MHbI Ha Fe-Cr-Al
cnnaBax. XapaKTepHble OKCUAHble rpebHu, MNpu OKuc-
JIEHMM CNNaBOB 3TOW CUCTEMbI, yKe He obpasytoTtcs [6],
XOTA BOJIHUCTOE oO4yepTaHMe MNOBEPXHOCTM pasgena
cnnas/oKannHa coxpaHsetc. OTHOCUTENbHO A/MTeSb-
Hble BbIAEPKKM NPU TemnepaType OKUCAeHUA NpUBOAAT
K TPAHCKPUCTANNIUTHOMY Pa3pyLUEHUIO OKaAWHbI B Mpo-
Lecce OX/MaKAEHMA, OHA pacTpeckmBaeTcs W pasne-
TaeTca.
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Puc. 3. KOHUEeHTpaLMOHHbIe KpUBble pacnpeaesieHUA 31eMeHTOB B OKanuHe: a) Al u Ce ; 6) Al u Cr.

OfHaKo ¢ pocTom KoHueHTpauun P3M go 1,0% no
macce ( B cnnase ocTtaetcs 0,83% Y, 0,73% Ce unm 0,68%
La) passutMe u3BUAUCTON MOPGONOTUM  MOJHOCTbIO
WCK/IIOYaeTCA U peanusyeTcs Knaccuyeckoe WTudrtosoe
3aKpenneHue OKanuHbl Ha crnnase. B pesynbtaTte 6bIcT-
poro okucneHns cHOpPMMPOBAHHBIX WHTEPMETaNINYec-
KUX coeauHEHUIN Ha rpaHuLax 3epeH obpasytotca obora-
LeHHble okcuAamu Y Kunbl [2], KOTopble NpocTUpatoTcs
Yyepes BHELWHNE OKCUAHbIE CION K MOBEPXHOCTM pa3gena
OoKanuHa /ras (puc.4). 9T dopmmnpoBaHUA CTaHOBATCA
nyTAmu obneryeHHon amddysmm ana Kucaopoaa, xota
WX MONOMKMUTENbHOE BAMAHME HA aArepPeHTHOCTb OKa-
JIMHbl OYEBUOHO, YTO OCOBEHHO BaXHO NpPU LUUKAU-
YECKOM OKMC/IEHMM CMNIABOB YKa3aHHOro TMNa.

| NPOHHKHOBEHHE

nycrora
OKCHIAA
0O Ka HHAa I
KCHIHLIE IUTHPTHI

MATPHILA

SN

Y —= 0,03% i

Puc. 4. CxemaTunueckoe nsobpaxkeHme ¢popmmupoBaHus
OKanuHbl Ha Fe-Cr-Al-Y cnnaBax.

BbiwenpuBeeHHble COOBparKeHWa OTpaKeHbl B
OKUCIUTENBHON MOAENN UCCNefoBaTeENel U3BECTHOM
MaHuecTepckoit WwkKonbl [7], B COOTBETCTBUM KOTOPOW
UTTPUIA, CErpernpysacb Ha rpaHuLax pacTywux 3epeH o-
Al,03, OKa3blBaeT He3HauYUTe/NbHOE B/MAHME HA Npeo-
bnapatowyto BHyTpeHHo auddysmio Kucaopoga WU
MoXKeT 3pPEeKTUBHO BNOKMPOBATb «KOPOTKO3AMKHYTYIO»
andPysmnio antoMUHUA.

MNopasneHne M3BUAUCTON rpebHeBOM Mopdonornm
pocta oKanuHbl Ha Fe-Cr-Al cnnaBax € ONTUMaAbHbIM
coaepaHMeM penKO3eMeNbHbIX MEeTanoB ABAAETCA
CNeACTBUEM CU/IBHOTO TOPMOMKEHUA HapyKHOU Aund-
by3un antloMuHUA, NPUBOAALLETO K UCTOLLEHUIO UCTOM-
HWKa reHepaunm BbICOKMX BHYTPEHHWUX HanpsxeHuh B
oKanuHe. OCHOBHbIM GaKTOPOM KayecTBEHHOro npu
3TOM YNy4lleHWA ee aArepeHTHOCTU ABAAETCA npe-
[O0TBPALLEHME NYCTOT HAa NOBEPXHOCTU Pa3aesia OKa/uHbI
c maTpuuein (pu.4) n d¢opmupoBaHMe WITUPTOBbIX
MWKpPOKpenaeHui B61M31 3TOM Ke NOBEPXHOCTU.

3. 3AK/TIOMEHUE

OnTumanbHOEe NernpoBaHme cnaasos cnuctemol Fe-Cr-
Al pegkosemenbHbimu meTtannamm (0,3-0,5% no macce)
obecneynBaeT MNOTPeOHbIN YPOBEHb 3TUX 3/1IEMEHTOB,
4YTObbI MONHOCTBIO NPEeAOTBPATUTL rpebHeByto Mopdono-
TMI0 POCTA OKa/MHbI, YyNpa3gHUTb GOpMUPOBaHME NyCTOT
Ha NOBEPXHOCTU pasgena maTpuua/oKannHa U copenct-
BOBaTb 3aKpernJieHWo 3aluTHOro MNOACA0A K OCHOBE.
TonwmHa NPOTEKTOPHOIO C/N0A B MPOLLECCE BbICOKOTEM-
nepaTypHOro OKWUC/AEHMA ONTUMMU3IMPOBAHHbIX CM/AaBOB
MU3MEHAETCA HEe3HaYMTeNbHO, a €ero aArepeHTHOCTb U
CTabMNBbHOCTb COXPaHATCA ANUTENIbHOE BPeEMS.
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@gboydg: Fe-Cr-Al Lolidgdol Ibydgomdgogao dgbobmdgdol 0dgosmdofs @ommbgdoon  m3F0ds-
wa@o @gyo0gds (0,3-0,5 3o1%) 0fg93L od gbowbmdgddy gyu@hols bewols 39dsbobdobs s ImEgm-
meyool Jgigersl, @3 Lolboggmme Imddygngdl dsmogdygmo mdboyg®o 96900l o3gMgbdyamdsls
s @omnmby®o gdols bobysddengmdaby. gy@dhol s3gbosby ImJdgoo doGomswo gosJ@m@os dgbow-
bemdols o bgbxol asdgme bgsdo®mby LoEs®ogmmggool FomdmJdbol mogowsh s@omgds s odogg
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UDC 669

THE ROLE OF RARE-EARTH METALS IN DEVELOPMENT OF HEAT-RESISTANCE Fe-Cr-Al SYSTEM
ALLOYS

G. Mikadze, S. Kurashvili, A. Gordeziani, O. Mikadze, N. Maisuradze

Department of metallurgy, science of materials and metal-working, Technical University of Georgia, 77, Kostava
str, Thilisi, 0175, Georgia

Resume: Optimum alloying of heat resisting alloys of the system Fe-Cr-Al by rare-earth metals (0.3-0.5 wt%) leads
to change of the mechanism and morphology of a scale growth of these alloys, that favourably affects on adhesion of
barrier oxide layers and durability of the metal matrix. A major factor influencing on adhesion of the scale is preven-
tion of voids on an alloy/scale interface and formation of pin microfastenings near the same surface.

Considering the conversion probability of pins into ways of the facilitated diffusion of oxygen it is not advisable to
obtain a big number of dimensional pins.

Key words: heat resistance; morphology; adhesion; scale; rare-earth metals.
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MOP®0/10rMA POCTA OKAJZIMHbI HA YXAPOCTOUKUX CMN/IABAX,
®OPMUPYIOLLIUX OKCUAbI XPOMA U ANIOMUHUA

r.0. Mukagse, C.A. Kypawsuau, A.l. loppesmnann, 0.1. Mukagze*, H.U1. Maiicypagze**
[enapTameHT meTannyprum, matepuanosefeHns U obpaboTkM meTannos, PY3UHCKUIA TEXHUYECKUI YHUBEPCUTET,

lpy3us, 0175, Téunucu, yn. Koctasa 77

E-mail: omikadze@yahoo.com, nmaisuradze@gtu.ge

Pe3lome: Okcuabl xpoma M anomuHusa, obnagas
KpaliHe HU3KMMMK napameTpamun obbemHon anddysum,
npu GopMmnpoBaHNN 0OPA3YIOT HA KAPOCTOMKUX CrlaBax
M3BUAUCTYIO rpebHeByto Mopdosornio. Takaa OKasMHa
pacTpecKkMBaeTCA U pasfeTaeTcs Mnpu  OXNAMAEHUU.
HeobxoouMbiM ycnoBMemM Ans MOBbILLEHWUA KApOCTOM-
KOCTU cnnaBoB, GOPMUPYIOLLMX OKCUAbI XPOMA U anto-
MUHUSA, ABASETCA nogasseHue rpebHeson mopdoaorum
pOCTa OKaNWHbI NyTem 6/I0KMPOBAHUA 3ePHOrPaHNUYHOM
KaTUOHHOM anddy3um bapbepHbIMM GOPMUPOBAHMAMM
CTabubHbIX Ppas.

KntoueBble cnoBa: mopdosorna pocra; KaTMOHHas
anboysma; wapocTonkocTb; okeua (lll) xpoma; okcup,
aNMOMUHUA.

3. BBEAEHME

BbicokoTemnepaTypHas  aHTUKOPPO3UMOHHOCTb U
YKapPOCTOMKOCTb MHOTOYMUC/IEHHBIX CMIABOB NPAKTUYECKU
obycnoBneHa co3gaHMEM OKCUMAHOW MAEHKU, OCHOBHOM
¢dasoBoi coctasnsaowen kKotopoit asnserca Cr,O; mam
Al,O3. MOCKONbKY CamMo CyLLeCcTBOBaHUE METAN/INYECKMX
MaTepuanoB B OKUCAUTENbHbIX CpeAax 3aBUCUT OT
33LUMUTHBIX CBOMCTB ecTecTBEHHO CHOPMMUPOBAHHOM OK-
CUOHOW NJIEHKM, COBEPLUIEHHO OYEBUAHO, YTO MOSIE3HYIO
[0/ITOBEYHOCTb  BbICOKOTEMMNEPATYPHbIX Y3108  MOryT
obecneunTb Wb MeAJEeHHO pacTylme CnaoLWHble
C/10M1, XOPOLLO CLENeHHbIe C maTpuLuen. MMeHHo noaTto-
My enaTe/lbHbl OKCMZbI XPOMa M anloMWHKUA, obna-
[alowme KpaHe HU3KMMKM MapameTpamu 06bemMHown
anddysum [1].

OfHaKo, KaK MOKa3blBaeT NPAKTUKA, AANEKO HE KaK-
Obl/i CNAaB C OKa/NMHOM M3 camblX CTabUNbHbIX coeau-
HEHUI NPOABNAET BbICOKYI XApPOCTOMKOCTb, TaK KakK
OCHOBHbIM KpUTEpPUEM MPUTrOAHOCTM MaTepuana AnA

BbICOKOTEMMNEPATYPHOI 3KCMNAyaTaLMu ABAAETCA YCTOMU-
YynMBoe paBHOBECME OKCUAHOW CUCTEMbI C MeTan-
JINYECKOW OCHOBOW, YTO HaK/agblBAeT BECbMA XECTKue
OrpaHUYEHMA KaK Ha XMMWYECKUIA cOCTaB maTpuubl [2,3],
TaK U Ha mopdonorunto pocta okaauHbl [1].

4. OCHOBHAA YACTb

Mpy OKUCNEHUM METANAUYECKMX CNAaBOB GOPMUpPO-
BaHME W POCT OKa/NMHbl PeanunsyoTca OAHUM U3 Tpex
BO3MOXHbIX BapuaHToB: 1) OKaauMHa yToAWwaeTcs
nepeHoCoOM MeTanna, a Hosble cnon GoOpMUPYIOTCA Ha ee
Hapy»KHOM NOBEPXHOCTU; 2) POCT OKa/NMHbI YNpaBAaeTcs
nepeHoCcom Kncnopogaa, a GpoHT peaKkLmm HaxoanuTca Ha
ee BHYTPeHHel rpaHuue u 3) BcTpeuHaa anddysus
pearvpylowmx KOMMNOHEHTOB OOYCNOBAMBAET pa3BUTUE
HOBOFO OKCUAHOrO C/I0A BHYTPU OKanuHbl. Mpu 3aTom
cnepyet OTMETUTb, YTO peanbHbii GeHomMeH pocTa
OKa/IMHbl, KOTOpbIM  OxBaTbiBaeT Mopdosoruio
CKOPOCTb ee poCTa, 3aBUCUT OT TaKNX QYHAAMEHTANbHbIX
aCneKToB, KaKMMM SIBNAIOTCA CKOPOCTb M HanpaB/ieHue
MacconepeHoca, NPOBOAMMOCTb CYLLECTBYIOLMX And-
dY3MOHHBIX NYTEN U BeIMYMHA NPOHULAIOLLETO NepBUY-
HYI0 OKCUMAHYIO NAeHKY AMddY3MOHHOrO NOTOKa.

JTtlobonbITHO, YTO KaK OKCMA XPOMa, TaK W atoMUHUSA,
pPa3BMBAOT U3BUUCTYIO UAU BONHUCTYIO Mopdoiornio ¢
XapaKTepHbIMU rpebHaMK (cm. puc. 1), HecmoTps Ha To,
YyTO B OAHOM Cay4yae AOMWHMPYET KATMOHHAA, a B
ApYyrom aHWoHHaa anddysus [1]. B aToi cBA3IM MOXKHO
nosaraTb, YTO XapaKTepPUCTUKN GopmmpoBaHuA Byropkos
Unn rpebHein M3 OKCUOOB XPOMA U ANOMUHUA UMeEtoT
CXOAHOE MeXxaHU4YecKoe MPOUCXOXKAEHNE, @ MMEHHO,
NnosiBJEHNE HOBbIX OKCUAHbIX GOPMMPOBAHUIN BHYTPU
OKa/IMHbI BbI3bIBAET FeHEPaLM0 BbICOKUX BHYTPEHHMUX
Hanpsa)KeHUM W  HaBA3bIBAET OKa/MHE U3BWUJIUCTYIO
rpebHesyto mopdonoruio.
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Puc. 1. P9M. OKcugHble rpebHu Ha cnaasax, dopmupyiowmx npu 1200 °C okanuHy 13 a) Cr,03 u 6) Al,0s.

O6pa3oBaHMe OKCUAHDBIX U3BUANH OTAENAET OKa/INHY
OT chnfiaBa M co3gaeT NoaAocTU noA Humu (puc.2, a).
MoBepXHOCTb CMAaBa MoJ OKCUAHbIMU TPebHAMM B
MeCTax COXPaHMBLUEroCA KOHTAKTa OKa/MHbI C MaTpuLen
MMeeT BWUJ CNerka BOTHYTbIX KpPaTepoB W CTaHOBUTCA
rNaflkol, ecAM OKaNMHa pacTpeckuMBaeTca MU TepseT

OKCHHBIE rpedun

KOHTaKT CO CM/JaBOM B MNpouecce ox/naskaeHusa. ITo
06bIYHO MPOMCXOAMT MEXAY 3epHamMM U OCHOBaHUAMM
rpebHelt (cm. puc. 2, 6), KoTopble Takmm obpasom
CTaHOBATCA Hanbonee yA3BUMbIMM  MeCTamu  Npwu
NOBTOPHbIX LMKAAX OKUCAEHUSA.

o, PA3PLIB

/

//////"”I””’“/ /

Puc.2. MonepeuyHblit U3NO0M CUCTEMbI OKanUHa/MaTpuLa: a) noBepxHoOcTb 06pasua, cHATas Ha PAM;
6) cxemaTuueckoe usobpaxkeHue.

M3BuancTas mopdonorna OKanWHbl, XapaKTepHas
ona Cr,0; n Al,O3;, sBnseTca nposBAEHUEM NpUMpoabl
HaMNpAXKeHHOro poCTa, KOTOpbIM npeawecTsyeT ee
pa3spyweHunto. NMOCKONbKY BpemMA Hayva/NbHOrO paspbiBa
OKCMAHOW NNeHKM onpegenser 60/blIy0 YacTb MoJsies-
HOW KM3HM MaTepuana, Ha KOTOPOM OHa chopmMMpoBa-
Ha, W, CNefoBaTe/IbHO, MYTU 3a4EepPXKKM UM NpeaoTBpa-
LWEeHNA ee paspylleHus NpeacTaBaatoT 60/bLION Npak-
TMYecKMi uHTepec. [o-cywectsy, ANA NOHMMAHWA
npouecca paspyLleHna 3aLLMUTHON NAEHKM, CHAYana Hago
NOHATb MEXaHM3M ee pocTa.

[NaBHas NpUYMHA Pa3BUTUA PA3PYLLAIOLLNX BHYTPEH-
HUX HaNpsKeHW B pacTylel OKa/MHe KpoeTcAa B
MexaHM3Me poCTa ee OCHOBHOro ¢a3oBOro COCTaBAA-
towero. OcobeHHOCTN MacconepeHoca B OKCMAAX Xpoma
M anloMuHUA 06YyCNOBAMBAIOT BCTPEYHYIO 3epHorpa-
HUYHYIO auddysno meTanna M Kucnopoga c nocne-
ayrowmm GopmupoBaHMEM NOKANN30BaHHbIX Y4acTKOB
BHYTPM OKa/MHbI B Mpouecce ee M30TEPMUYECKOro
yTonweHus. JIlobonbITHO, YTO NOAOOHbIM BapMaHT pocTa
0obHapy)KMBaeTcA B MEeLJIEHHO pPacTyWMX OKajauHax,
pPa3BMBAOLLMX U3BUIUCTYIO FPeBbHEBY0 Mopdoaorumio.
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Camas rnaBHas 0cobeHHOCTb UCCNeayeMOro OKUCN-
TENbHOro Npouecca 3aKAYaeTca B TOM , 4To anudodysun
Mo rPaHULAM OKCUAHbIX KPUCTANNOB ONpenenser CKo-
POCTb POCTa OKaMHbI Aa¥Ke NPU BbICOKMX TeMnepaTypax
[5,6]. OBbIYHO B OKCUMAHbLIX CUCTEMAX C MNOBbILIEHUEM
TemnepaTypbl obbemHaas  auddy3mMa  nocTeneHHo
CpPaBHMBAETCA C 3E€PHOrPaHUYHOM U, TakKMm 0b6pasom,
nytn obneryeHHom anddysnm nepecrtatoT CyLW,EeCcTBOBaTb.
OpgHako B oKkecmpgax Cr u Al ckopocTb ob6bemHol aud-
by3un KpaliHe HM3Ka WM MNPWU BbICOKMX TemnepaTypax,
MOSTOMY POCT HOBbIX OKCUAHbIX CNOEB YMpaBAAeTcs
BCTPEYHOW 3epHorpaHuyHoin anddysnein metansnos U
KMcnopoaa.

B oKCMZax C ypesBblYaMHO HU3KMMM NapameTpamu
obbemHol andoysumn (Cr,03 n Al,03) 3epHOrpaHMYHbIN
nepeHoc B3aMMoOAEeNCTBYIOWMNX KOMNOHEHTOB npuobpe-
TaeT UCKAIOUMTE/IbHYIO POJib, ONpenenstowyo npuroa-
HOCTb MaTepuana AAs BbICOKOTEMMepPaTypHON 3Kcnay-
Taumu. MosaTomy NepBbl U OCHOBHOW MPUHLMN paspa-
6OTKM KApPOCTOMKMX CMNABOB 3akK/toyaetca B 610KK-
pOBaHMMU 3epHOrPaHUYHOro TPaHCNopTa XoTa 6bl 04HOrO
M3 ABYX MPOTMBOMOJIOXKHO HanpaBAeHHbIX AudPy3nOoH-
HbIX NOTOKOB [2]. OgHAKO 3epHOrpaHMYHbIE BblAeeHUA
BTOpOI $asbl, KaK NPaBWUIO, YCKOPALOT, @ He BNOKMpYIOT
mMmacconepeHoc. UckatoueHre cocTaBaAOT I0KaAN30BaH-
Hble dopmupoBaHunsa AndPysnoHHbIx bapbepos U3 das
TMNa nepoBckuToB-RMeO; (rae R-oauH w3 pepgrose-
Me/IbHbIX MeTannoB, a Me - Xpom WAWM aNtOMUHWIA),
KOTOpble CO34al0T KpaliHe HebsaronpuaTHble ycnoBus
019 KaTUOHHOTO MaccomnepeHoca B OTAEAbHbIX y4acTKax
OKa/IMHbI, HE3aBMCMMO OT Toro, obpasoBaHa OHa U3
OKCUAA XPOMa MU alIOMUHUA.

3. 3AK/TIOMEHUE

AHanus npuBeaeHHOro matepuasia no3BOSIAET 3aK-
NI0YNUTb, YTO OKCHUAblI XPOMa U aIlOMUHUNA OalOT CXOXKue
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NeT/IM OKaZIMHblI HECMOTPSA Ha TO, YTO OAMH U3 HUX pacTeT
NPeMMyLLECTBEHHO KaTMOHHOW, a APYroh - aHWOHHOWM
onooysmein. Crano 6biTb, mopdosormyeckme ocobeH-
HOCTU X GOPMMPOBAHUA CKOpee MMET MeXxaHU4ecKoe
NPOUCXOXKAEHME W He ABAAITCA MNOAJMHHbIM deHo-
MeHOM pocTa.

Heobxoanmbim ycnosmem paspaboTKM KapOCTOMKMX
cnnasos, dopmupytowmx Cr,0; mam Al,O3 oOKanuHy,
ABNAETCA NogassieHne rpebHeBolt mopdoaorum ee pocta
nyTem CO34aHWA 3epPHOrpaHUYHbIX HapbepoB KaTUOHHOM

onododysmn.
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UDC 669
THE SCALE GROWTH MORPHOLOGY ON HEAT-RESISTING ALLOYS FORMING OF CHROMIUM
AND ALUMINIUM OXIDES

G. Mikadze, S. Kurashvili, A. Gordeziani, O. Mikadze, N. Maisuradze
Department of metallurgy, science of materials and metal-working, Technical University of Georgia, 77, Kostava
str, Thilisi, 0175, Georgia

Resume: Cromium and aluminum oxides possessing of extremely low parameters of volume diffusion form the
bending morphology with oxide ridges on heat-resisting alloys. Such a scale is cracked and sca-tte-red at cooling. The
necessary term of design of heat-resisting alloys forming of chrome or alumina is suppression of the scale growth
morphology by means of blocking of grainboundary cation diffusion with barrier formations of stable phase.

Key words: growth morphology; cation diffusion; heat-resistance; chromium oxide; aluminium oxide.
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STAIND GLASS WINDOW, ITS TYPES AND TECHNIQUE FOR ITS PREPARATION

G. ROKVA, M. MILASHVILI

Department of architechture, city-building (urbanist), Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: There is considered the history and essence of artistic stained glass window, its role as one one of types
of decorative-applied art in architecture- in exterior and interior of buildings. Almost every type of stained glass win-
dows and its function and also various technologies preparation of stained glass window are described in detail.

Stained glass windows are notable with their high quality materials and various techniques for preparation, se-
lected diverse and virtuosity of its performance.

Due to their rear projection stained glass window is splendid facility for interior space zonation not breaking the
perception of its wholeness; the same time stained glass window has the feature to create light’s peculiar space envi-
ronment and unique colors playing.

Above described stained glass window’s types and the knowledge of its preparation gives possibility to architects
and designers to select any type of stained glass windows and the technique of its preparation due to which the pro-
jected object will have impressionable face.

There information is intended for architects, designers and students.

Key words: artistic stained glass ndow; tiffany; chemical imprint; fusing; mosaic.
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BUTPAXWU, UX BUAbl U TEXHUKA U3TOTOBJIEHUA

Poksa I'.K., Munawsunan M.T.

JenapTameHT apXUTEKTYpbl, rpagocTpoeHusa (ypbaHUCTUKK), TPY3MHCKUIA TeXHMUeCcKuin yHusepcuteT, Mpysus, 0175,
Tébunuck, yn. Kocrasa, 77

Pe3lome: B cTaTbe paccMoTpeHa UCTOPUA XyL0MKECTBEHHOIO BUTpaxka M ero cyTb. Ero ponb Kak o4HOro 13 BMA0B
[EeKOPaTUBHO-MPMKIALAHOrO MCKYCCTBA B apXMTEKType — B 3KCTEpbepax M MHTepbepax 34aHuit. [eTanbHO onucaHbl
NoYTK BCE BUAbI BUTPAXKEN M UX HAa3HAYEHMe, a TaKKe pasHble TEXHONOTUUN UX U3TOTOBNEHUS.

BUTPa)KM OT/NIMYAIOTCA BLICOKMM KayecTBOM MATepuasoB U MHOXKECTBOM CNOCOBOB WX W3roTOB/AEHWs,
pasHoobpasnem BbIGPaHHbIX CIOXKETOB U BUPTYO3HOCTLHO UCMONHEHUS.

bnorogapsa cBoeii CBETONPOMYCKaloWen CnoCOBHOCTU BUTPaXKM ABAAKOTCA NPeKPacHbiM CNocobomM 30HMPOBAHUA
MPOCTPaHCTBA MHTEPbEepPa TakK, YTOBbI He HapPYLWAN0Cb BOCMPUATME Ero LLeI0CTHOCTH.

B TO e BpemAa BuTpax crnocobeH co3gaTb B MHTepbepe OCOBEHHYID CBETOBYH MPOCTPAHCTBEHHYIO cCpeay M
HermoBTOPMMYIO Urpy LiBETa.

3HaHMe BbIWEONUCaHbIX BUAOB BUTPAXKEN M TEXHUKN U3TOTOBNEHMA NMOMOXKET apXMTEKTOPAM U AM3aiiHepam npwu
NPOEKTUPOBAHUN UHTEPLEPOB W 3KCTEPLEPOB NPaBUAbHO MOZO06PATb Ty MAM MHYH TEXHWUKY WM3roTOB/IEHWUA U BMAA
BMTPaKa, YTO NPMAACT CNPOEKTUPOBAHHOMY OObBLEKTY BnevyaTasowmin Bug. WMHbopmauus npegHasHayeHa pna
apPXUTEKTOPOB, AM3alHEPOB U CTYAEHTOB.

KimroueBrie c1oBa: xyaosecTBeHHbIl BUTpa; TuddaHu; Xummnueckas Bbirpyska; GpblO3MHI; MO3auKa.
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‘area in sq metres’is A and
‘'width in cm‘is W and

‘lengthincm’is L

Ne 2 (472), 2009

then
Ais W* L/ 10000

1393080490 Lowowggdol aoblsbwg®s s@Go-
59 9%0bsmgol, @M gdo 0bsbgds ©0bsdogy®o
N5JBgdol  dobodo,  Ygodengds  d@ogomygoMo©
3obbm®ogaegl:  3mdbds@gdgmmsb  0bGgds@o-
D0 osgnmaol gbom; mdogd@gool  sdm@hgzom
396090056 s om0 SAM0dYE Yool 0bBgMm3mg@o-
0g00m  3OoR0gYE BoOo; ob oliggbgdols do-
©gd0l 3OmEglol yogeoom.

B03mdMog  Fgbgdl Emebol dsbowsb gJbgds
‘dgdgao Loby:

if

‘area of kitchen in sq m'is greater than 300 and
‘'width of kitchen in cm‘is greater than 210 and
‘length of kitchen in cmis L and
then ’ acceptable dimensions’
‘classification of kitchen size ‘is large’
if
‘location of window ‘is “in corner ‘and
‘length of window in cm‘is greater than 140. 0
then
‘size of window 'is 'big enough’
if
‘number of windows ‘is 1 and
‘window is on the wall 'and
‘long wall has a window ‘and
‘shape’is ‘straight wall’
then
‘'window share wall with counter and counter’is
onwall 1’

30580390 0bgm®do3ool  godeslbobgsl by
dobBog® FoOdop sbm@3ogagdl 0b@g@3dg@e-
BMO0. aodslobgs brgds gdwgy Bm@Isw:

Lgdob@ogo= 1T (Lobdsdbo)
Lob@dodlbo= 1 (bgdsb@o o)
ooz T 0o T ob gmebss, GmIgamoi Lakodms
3oMEs0Lobml. @maogg®oe glos dmdmdm@gyao
3mEbs s obsbogl 3oMpsdo®o s  g39d0dom-
»gegool ©IRYJ0 9@ 3OMEIRYOHEL.

OmEglsi  dmdbds®gdgamo  0ggdl  aMox0 39
o asdmbsbogl, Lolgds ™®bdogd®gdl  dmdols
Lob@oJly® 0530300 gde b9l oMo Jdbols
A5JBgoe, Amdgmgdoi dgdm§adpgds bgdmo Imig-
dgao Fabgdol Lodygomgdom. gl asdmoygbgds w©o-
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3pbmlGo@mgool  3OmEgbdo,  GmEglbsg  LolEgds
dmJdg 9ol Omyma3 ©ospbml@o®gdol 3@o@oimlo
o obEgbl 53mboblibgdols sbogobl. yobgobogrmm
‘Y99ga0 doMmB0go dspsomo: gmgem, ©sd3Gmgd-
(999l LydL goBobml 0bgm@dsizos g®ego o)-
o, gl dgodangds gldgarogl LobdoJly®ep X
> Y gomeEobsdgool  goblobwgdon  3Gmg@ols
M@0 bodo@oldodm  ggmbopsb  (ogydgem  glss
dom gmbgoo)  dogbols  39dggmdom. o9 58 ®@
390bal 53l gmm@obs@gdo (X1, 1) s (X2, 2),
d5dob 1 dgodangds sy hoo§gom:
Dx is X; =X, ,

Dy isyi-y,,

draw area (Dy, D,),

assert (length of kitchen is D,),
assert ( width of kitchen is D),

assert ( area of kitchen is Dx «D,).
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3. obggbs

s gmomo  Lobol  gJu3g@@ o Lob@gds  Lo-
Pgoegdsls doligdl  ©od3MmyJBgdgenls 0dydomls
3503399 >®9do, dmobobml dGsgogno dogym-
ol oa3B0Mmgods  3MmyBol  Lsdmemmm  agbg@e-
(30530 — ©sVygdyemo bOymose dgdsbogy®o ag-
bgMoooesb s3@mds@ydo dgdmFdgdom, bofogm-
dM0g0  29b69Msi300l  gogamom  LoliGgdol  dgdggm-
d0m, sdmogtgdbygmo dmgmo 3Gmgl@ol s3Bmds-
BaM0 gLegagdom.

0BG IHS
1. O.Akin. Models of Architectural Knowledge: An Infor-

mation Processing Model of Design. Carnegie — Mel-

lon university, 2001, pp. 205-214.

2. A.Newell, HH. Simun. HUman Problem Solving. Pren-
tice — Hall, New Jersey, 1992, pp. 186-192.

USING AN EXPERT SYSTEM FOR DESIGN DIAGNOSIS AND SYNTHESIS

A. Kobiashvili, R. Kutateladze

Department of organizational management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are described the concepts which allow an expert system to be used for both design diagnosis and
design synthesis. There are presented the examples of the implementation of these concepts in the domain of design
of some architectural constructions. There is demonstrated the significance of graphical interaction with expert sys-

tems in design domains.

Key words: expert systems; design diagnosis; design synthesis; knowledge.
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MCMNOJ/Ib3OBAHUE SKCNEPTHbIX CUCTEM ANA ANATHOCTUPOBAHUA U CUHTE3A

NMPOEKTUPOBAHUA
Kobuawsunm A.A., Kyratenagse P.I.

[lenapTamMeHT OpraH13aLMOHHOrO ynpasaeHna, IPy3NHCKNIA TexHuYecknin yHuusepcuteT, [pysua, 0175, Téunaucnk, yir.

Koctasa, 77

Pe3tome: OnucaHbl rnaBHble KOHLEMLMU, KOTOPblE AAOT BO3MOXHOCTb MPUMEHATb 3KCMEPTHblE CUCTEMbI ANS
AmarHosa npouecca NPOeKTUPOBaHUA U cuHTe3a. peacTaBaeHbl NPUMepPbI peanmsaumm 3TUX KoHUenuuin B AomeHe
APXMTEKTYPHbIX KOHLENLMI NPOEKTUPOBaHMA. MOKaszaHa BaXKHOCTb rpaduyeckoin MHTEPAKLMKN B SKCNEPTHbIX CUCTEMAX

NPOEKTUPOBAHUA.

KitroueBbIe CJI10Ba: 3KCNepTHbIE CUCTEMbI; AMArHO3 NPOEKTUPOBAHUSA; CUHTE3 NPOEKTUPOBAHNA; 3HaHMe.
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®9b0ydg: LEsHosTo dmigdgemos  godmygbgdo-
0o 3Oma®sdgool  geobiogogozos  bbgopslibgs
50bbglsdmiEgbol  og@mdsGobsioobsmgols.  396-
dm, yobboangaos Workflow Lobdgdgdo, dobbgl-
30m39Lgdol dmpgamodmgdols LobEgdgdo s BPM-
Lol gdgdo. goblsbwgdygamos momnmgyao dompo-
6ol g9bJ0mbodgdols Lsbwgmgdo, dgdswagbgeno
JagbolBgdgdo s Lg@golgdo.

boggobdm Lodyggde: dobbglddmmglgdol sg@m-

35d0bo3z05;  d0obbglddmiglgdol  dmpgano@mgds;
50bbgl-30mi39Lgdol  sbogrobo; Workflow Lolidg-
dgoo.

1. Igbsgoano

eyl Ibmgeomdo oo Yydoemgds gndmds
50bbgl3OmigLgdol sg3B™IsBobsiEools Logombygdl.

6930LdogMmo  0bxgm@dszogmo  LobRgdol  ©sbod-
byyangdos  aobbm@z0gmwgl  dobbylidmisglgdols
996J30g00L  0bgm@mdsizogmo  Ggdbmanmaogdom
(IT)  3bodwskgds, obxgm@dsgogmo  Loliggds
‘dgodgngds hoomgogmls 50bbglsemizgbols
96J30g00L  53@™mIsGoboool Lol@gdsw. dgbsd-
mgdgemos  dmgsbeobmo  LoliGgdgool gesboggoge-
30> domo  gubou®o  asdmygbgdols  dobgwgom:
3OmE9dcool 390 dggdols 3Gmi3gLols IT-
dbodpodg@ols  ganslbo (ERP - Enterprise Resource
Planning), yogo@ggool 3@mEgbols do®mgol gansbo
(CRM - Customer Relationship Management), 0%bbg-
L3OmEgbgool  sgBmds@obozeol  godmygbgdomo
30my@edgool  geoslo. o3 ggoboligbgan  3enslls
‘dgodangds dogo390mgbmm 50bbgl3dmiEgLgdols
dmpgaodgdols  LolGgdgdo, Workflow Loliggdgdo,
BPM (Bisuness Process Management) Loliggdgdo [2]
mobsdgedmgg  @odg@s@g®dsdo s  Lbgopslibgs
Lol gdol ©myydgbdecosdo, Gmgmai Fgbo, dgo-
QOME 5ASS godmymgoeo gHmdsbgmolsash do%b-
bgl3dmzglgool sg@mds@oboiool gansbols 3@m-
3M5d980l  25dmygbgool Lobmgmgdo. 3 LEs@ools
dobobos  gobolsbwg@ml  mommgyeo  dsmysbols
A96Jc0mboMgdols Lobwg®gdo, Vgdoygbgero  Jgg-
LolbBgdgdo o ULgmgolgdo. dbmxgaomdo sbgmo
Lol gdgdol dodsdm s0bEgMglgds domom  g3o-
bodos, boem  LsdodmggermTo  Fodds@gogmse
3obbmAogmgdygmo  dobbglddmizgbgool  3md-
3 gJly@o  og@mdsGobsigool  3GmgJBgdol  we-

bgggol d30Mg aodmELomgds  SGLgdmdl, sdo-
B™d, bggbo sbdom, gl mgds SJB Yo YMos ©S
49301 ©5506@9M9LgoL.

2. doGomoseo boFomo

3obgLob@gdmm  dobbgliddmizgbgdol  sg@mds-
BobsEool  LobEgdgdol  godmygbgdols Lsbmgmgdo
s dgdowy gbanmds.

50bbgl3Mm3gLgdols Jmpgmomgdol Lsdygomg-
39%0. 53 gansbols Loli@gdgdo dobbgldo sJBoydow
3odmoygbgds.  3gMdme, Jmd3sbogddo  dobbglid@m-
39bgdol s@§gdol, ©myydgbddmgbgol ©s ©mg4y-
39609000  dbodskgmolomgol. dgbgddog  9bsby
dbgemos  d0bbglsdmiglgdol d3ox0m  Gm@Isao-
bgds, 5do@md  odydeggdgm o]bs L3gEosey@o
96900 (bm@s30gd0), GmIamgddbyi dgbsdengdganos
ARO®  Go@adogy@e dnbegl jmddsbogddo dod-
©obodg  dobbgld@mmiglgdols dgbobgd  0bgm@ds-
3ool goJlogos s sefg@s. o3 dobbon w@go-
Lomgols godmoyggbgds Lbgowolibgs dgmmemanmaos
(SADT - Structured Analysis and Design Technique,
ARIS - Architecture of Integrated Information Systems,
RUP - Rational Unified Process wo Ubgs [34,5]) o
domo  dbsdadkgols  Lbgswslbgs  3GmMy@sdyeno
Lodygoagdgdo, Gmym@oigss Ms Visio, ERwin, IBM
Rational Software Architect, ARIS Toolset s Lbgo.

Workflow. Workflow Lob@gdol  gobdo®@gods
3oMggaoo Inigdgmo ofbs [1] wmyydgbddo, G-
dganoi dgddbogmo ogem Workflow Management Coali-
tion m@asboboigools dogd. o3 dmwgenols dobgogom
Workflow Lob@gds 9bws dgoogogl dgdwgy Lyd-
30L9dL:

50bbglisdmiglgool  dodwggdmdomo  gBo3gdols
(activities) o  06g@SLAGYJHYGOL  gobysenydo
>mFgdol Loligdsls;

50bbglsdmiglgdol godggdols  ©s
ol Lgmgoll;

50bbglisdmigbols dodwobsmgmdbolsl gerogb@ols

Byl -

Lodgdom  spaomowsb  dobygsaado  gybliogools
‘Ygbergengdols;

50bbglsdmizgbol  Bodpobo@gmdols  dmbo@m-
®obaoll s  Ubbgowolbgs Workflow Loliggdgdols
YO00gOn Igmobbdgdygmo  Fydomdols  Lodygownyg-
b0,

BPM LobEgdgdo. 50bbglisdmizgligdol ds@mgols
Lol@gdgdo  dgo@gdom  osbogno  dgfdbognos  ©s
Fomdmopa gbls Workflow Lol gdgdols genslols go-
AoOmmgdal. obobo  ghm  3539Ho© 59 m0sbgdgb
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b0, Ggogobszools s dbo@mEadg@ol Lodysang-

490, bgdoldogho BMP Lol gdol  Loegydggeols
FOImo@a 9ol Lodydomms  bogowgdols  do@mgs

(Workflow). ao®©s sdols, BPM Lob@gds dgodangds
‘dgoogegl d9dwgy ©odo@ gdgdls:

dmegao®gdols 9B 30056
9093bg gowsliganol Lo gdgdl;

0 90bgobg@obaols  0blR®Ydgb@Ggol, @gogmobe-
3ool dgdpgan 3Gm3gbgdol Jmpgmols gobsbeng-
dolomgols;

30m39Lgd0L  bEsGobGogy®o dgd@oggdols om-
Faool  Jggloliggdsl wo Bomo sg@mds@dydo  e-
23003900l Lodgoegogol.  3Ms]Gogyms©  sligmo
Jagbolggds 9bws ogml 9839d®POMd0L Lo 3go6dm
dshggbgdangdoli  dgzdgodobs s  sbognobols  jmd-
30 gJlydo LobEgdol bsFogeno;

50bbgl3dmi3gLgdols obognobols (BPA), 39@Lm-
boenols  dgdomdols  oBgodmgol,  gx39JB GOm0l
s 30bbgld@mmiglgool 989]B oMbl sbsgobols
hodgbgdyen dgdobobdgol;

0bbgl3dmi9Lgdol  0do@sEoydo  dmgeodg-
b0l Lodgoangdgdl, GmIgeoi sx3sLgdl 3 dobbyg-
L3OmEgbgool  989dHYOMdsl  Jmpgmydo  gsdm-
496960 @g9903do, LobEgdol dmdbds@goamols Im-
bofoamgmdol aomgdyg ©s domo Jmemgs§gmdols o-
bolod  goblobmgdyamo  LEsGobBogydo  dshgg-
bgdengdols dobgogom;

pegobomgol 5@ >@lgdmdl dzo0m L3gEogo-
3530900 d0bbgl3dmiglgdol  dotmgol  LobRgdy-
dobomgol, sdo@md gmggano Fo@dmgdgano  3wo-
@edl mogol LolEgdsdo dgoBobml @s0dy obe-
@0, @53 d0034MHMmAL 3mAgbiog®o Imdbds®gdeols
4G gdsb.

2dm30bgol, @mIagdolbmgolsi @odlL  dobby-
L3OMEgbgool  ogBmds@oboiool  LobFgdol  go-
dmygbgds, 53l bom@ow asdmbs@ygao L3gEogogs
s 3OMaMsdge YA Ybggmymasl goblogymmg-
dgen dmbmgbgdl  9ggbgdl.  d0bbgld@mmglgdols
333 mIsBoboools LobBgds ¢brps Imoiegogl wo-
00 GomEgbmdol 3Gmi3gLgdl. LolEgdol gsdmyg-
6gdol sb@o oMo o3l gPmo ob mdo 3Gmiglol
333 ™IsBA0booolsl, gobsowsb dolo yodmygbgdols
930653 gbmds  gge  53m33gbLoMg ol doby@o  0b-
ABGOSLEHOYIBG0L sbgMg0ls 000 o gosbs.
50bbgl3dmiglgdol  og@mIsBobsiools  LoliEgdols
3odmygbgds begds gOMOEIAMO 5©g335¢ YA 0b-
LAGg6B0, AmEILeE 5gBMIsB0bgdswo 3Om3Y-
Lgdo  oygbpsi  ¢3b0dgbgerme,  dop®sd  ds0b(s
bdodop o@gagds. Ggogyg@o  dobbglddmigligdo
0590 30gdgEos  3md3sbool obgmn  (3gme  dob-
Sbosmgdemgdbyg, @mymaoass Jolbo m@Asbobso-
g0 bAOYJH YOS, 3odmdggdgmo  3Gmeydiools
bmdgbimsdyds o ULbgs, Gmdamgdoi 3g@Momuye
dmEoxg035305L dmombmggb.

50bbglisdmiglgdol  53@™mIs@obsigools  Loli@g-
dol a0dmygbgds  syEomgdgemos, @mEgbsi ol
dggdemos oJ@ogcoe 0dmdgoml 08 mebsdd@Omd-

B go@obsizools
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930b  LoJdosbmdaby, @mdgngdoi  3sbygbolidyg-
bdgebo  oM0ob  bobbglid®mgligdols gHo3gdbyg. do-
aomomoe,  Workflow  dgodangds  godmygbgdge
069 03 dgdnbggggddo, OmEglsa ybws Imbogls
0obsd IO MmIemgdolmgols og@mdo@ o dg@ymdoby-
b5 ods g 03 badydoml gl gengdols sy go-
emdols  dgbobgd, Workflow-U  0yggbgogb, sbggy,
mobsddBmIangdbobomgols  bbgopslbgs  Labols  ob-
Am@doools dofmegdols dobbom. godws s5dob,
30maM5d5d  dgodagds  53@™IsA Mo o53bmdmls
4390 o0bRgdglgdya  3odl 03 3Gmdagdols
‘dglobgd, O®Iganoi 3GmE Lol dodoobs®gmdolsls
FomdmoJdbgods. dopsmomsp, Mo0dg Kgbliool dg-
LA gool gowgdols odmgggs. sligmo Lol gdgdo
Loko®ms d5doboi, Omegloi bpgds ©myydgbdg-
b0l ©adydoggdol 9bjiool 0b@gadsEos m@ye-
boboosdo 9339 oOlgdymo  3Ama®sdol bl
(3090mb. mAYsbobsE0sdo Hgsmymdo 3Gm3glgdols
0o MMEYbmds dJmozogl dmbsigdgdols wsdy-
‘doggdol  gBa39dl, @mdangdoi  Fo®Imgdl, @m-
3003 13930980390 aodmygbgdomo  ERP, CRM
Lol gdgdol oty gddo, olyg doo aodgm. Jogyo-
@omsE, 3Om3E Lol ob dolo gBs3ol oboosgno-
boos dgodengds dmbegls ERP Lol gdsdo omge-
d96@0l dpgmdsdgmdol golsiools ob (3geroag-
dobsl.  myydgbBol  ©sdydoggool  3MmEgLob
odmoggdols Igdwgy dgodengds Loodm gobogls
dmbsoigdgdol  ogodbodmgds  geogbBmoeb  y@-
009H0Mo0l s@@oibgol Lolggdsdo. Workflow Jgg-
Lol gdol aodmygbgdols s©g3ge@® dopomomgdow
‘dgodengds  bsomgomml  obgmo  3OmEglgdo, Gm-
am0Ess:  byandgydamgdgdol  gm@dodgds  ©s
‘dgoobbdgdol  dodobs@gmds;  dogxgdgdol  dg-
0obbdgds o sdBJ0(3gde; sdmsbol dgmobbdgds
aos@moibgolbomgol;  3a0gb@ol  ImILobydgdsby
3obobools wsdydoggds; dogarobgdols ©m39dgh-
B39O0l aoxm@dgos s Lbgs.

305]Bogs ohggbgdl, @md jmd3sbogdol ¢d@og-
@gbmds 9O M0ghHoGIdYEos (GO JIYLRo
50bbgl3dmiglgdol  og3BmdsBobsizools  jmbgmyg-
BY  Yggagdby, gog 30mEglgdols ds@mgols
3033@g @ o0gBmIsBoboiosty, @o3  howgdy-
o> BPM Lol gdgddo. d0bbglsdmiaglgool sg@m-
35@0boools Lol gdgdol sbgdagolols 3md3sbog-

b0l sdlm@g@ydo gddeganglmds  GLommdls
3Mb3M9G o sdmEebgdols  aowsTyggdol, doge-

omo, d0bbglobsmgols ¢dmsegmgbo ©m3ydgbdg-
b0l (godgom, bgandgiz@agengdol) dgmebbdgdols
53¢™M3oB0bgosl. bdodop sdolomgol m3@odsgnyd
0bLBO39bGo  dgodangds  hsomgogmls  Loli@gds
Workflow. dbmarme 3ol dgdwge, Go3 gowsfywgods
3Mb3M9H o sdmzobs s ©s0bgMagds  dobbg-
L3OmEgbgool dos@mgol LobEgdol 0bg®slE®yd-
OO, 0fggds dmdoxbogg SImEobgdol gowsFygg-
B MbEsmobmdomn Fodmmgpgds  s3B™mIs@oby-
damo  30m3gLgdol bmdgbgemms@ds o 0bgm®-
doiogmo  LobEgdol gybiombsgro BPM Loldg-
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dol 2o3mygbgdom. sdMopo, Lofyol g@o3byg, 09-

30000  25dmbsjemolgool  aoMws,  3md3sbosdo
LeOgmoe  g9bliaombomgdso  (bOyYmaslicmgsbo)

BPM Lob@gdol mobgdggs o@ dmomnbmggds. doyb-
gogoe  sdols, Workflow-1  sj@oyg®o  wobgdagols
Fob, doldo  gbos dmbwgl olgmo gybiogdols
Ogo0bgods, @mymmoEss  3MmEglgdol  LEsgob-
Bogy®o  IgBMogzgdol  godmmges,  gmddsbools
(3o 39700 Mmobod MM gdol  wsBgodmgol  3o-
05993®950L  sbosgrobo  dobbgldtmigligdols b
Lbbgo 5dm3obgdoll  godgemgddo, o6 dobo obdg-
305305 60bbglid@mM3gLgdol  Imwgeo@gdol  bo-
Pgogdgddo ob myydgbBo®gdsdo.

mgobomgol dobodby oOLYdMdL dobbybddm-
39Lgdol  ImEgamoMmgools s  wM3YdgbGomagdols
dosgogo Lolgds. obobo gomyow b ybggmym-
996 30mEgLgdol  s3BmgdBgdol  LFowosby
30m39bgeo  dodmgol  FbsBEodkgdol oby dme-
g0 gool  goJboosl s oo Dgmobbdgdsls
(3gogdgdols  myydgbGodgdols  ygges  ©@o0b-
B9MgLgd e Fbomglmasb. mydzs, 60bbgld@mzy-
Lgdol ed®mgdBagdowsb dol Ggooboizosby go-

obslgangao,  hggumgddog,  Loko®ms  dsbye-
@0 ES3OMAMSTgds.  dmEgmodgdols gBo3osb

Ago0boizool gBodby og@mdsBobgoygmo aosb-
geools s 9390Lobgobg@obaols dgbsdengdanmds
dbogme  JgoGoemoMmgdyge s  ddgmeg®  BPM
Lolgdgdl oJgl, @mIemgdoi msgol msgdo dmo-
(3o8L  dmpgmodgdols  LEOymymaoe  dgbsdengd-
edgdl b 0bBgy®gdymos dsbomby s@Lgdeemo
o3 geoslol  LolLgdsbmsb.  slgmo  Lobiggdgdols
305JB030od0 @sbgMags, Gmam@iz Fgbo, 8gdbogds
m393gbBo®gool  gge@y®ol s b0bbylid@mmzyg-
Lgdol  0bgm®dsEoygmo  Fbs@okg@ol  gBo3by,
333 mIsBobozosdreg Logdg o@ dowol. gl 0do@md
begds, OMI 53¢MIsGobsEosl 5@ dgydanos bob-
bgl3dmzgbo  9989d@00 gobombl, oy m@ysbo-
bo30530 5@ 5@LYIMdL Lodo®m Fds@mnggermdomo
3B PO, mPdze  3OmEgbymo  do@mgol  ©e-
bgyg0l Mgoemydo aodmiomgds, 39@dmw, ISO
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MODERN SYSTEMS FOR AUTOMATION OF BUSINESS PROCESSES

D. Kapanadze, T. Zhvania

Department of organizational management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is discussed the classification of applications, which are intended for automation of business-
processes. Such systems are: workflow-systems, systems of modelling business-processes and BPM systems. Borders,

content and services of each of them are defined.
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YOK 681.3

COBPEMEHHBIE CUCTEMbI ABTOMATU3AIIUA BUSHEC-ITPOIIECCOB

KanaHapgse A.LU., XXBaHua T.T.

[lenapTameHT opraHn3aLMOHHOrO ynpasaeHna, IPy3NHCKUIA TexHuYecknin yHusepcuteT, [pysua, 0175, Téunauck, yir.
Kocrasa, 77

Pe3stome: W3noxena kiaccudukanys NpUIOKEHUH, KOTOpBIE MNpeJHAa3HAueHbl Uil aBTOMAaTHU3alMK OH3HeC-
npoueccoB. Paccmorpenst workflow-cucTeMsl, cucTeMbl MOJIENMPOBaHMS OW3HEC-NPOIEcCOB M cHCTeMbl BPM.
OnpeneneHs! TpaHULbl, COAEPKaHUE U CEPBUCHI KAXKJON U3 HUX.

Kirouessie cimoBa: astomatvsaumsa 6usHec-npoLLeccos; MoaeamposaHne 6U3Hec-NpoLeccos; aHanus busHec-
npoueccos; Workflow-cucremsi.
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O F-CTPYKTYPAX KACATE/IbHOIO NYYKA MPOCTPAHCTBA Lm(Vn)

r.Ww.Toaya

[enapTameHT maTemaTuKK, FPy3UHCKUI TEXHUYECKMIN YHUBepcuTeT, Mpyausa, 0175, Tounumcn, yn. Koctaea 77

E-mail: gochatodua@yahoo.com

Pestlome: OnpegeneHbl AUPTbl  BEKTOPHbIX U
TEH30pHbIX nosei. PaccmaTpuBatotca F-  CTPYKTypbl
npoctpaHcTea Lm(Vn), T.e. T, T TS + AT =0, (A ==1).

[loKasaHo, yTo AeincTBUTENbHble  F-CTPYKTYpbl cyluec-
TBYHOT TONIbKO B TOM C/yyae, Korga A =1.

KnioueBble cnoBa: andthbi; nons;

TEH30pPHbIEe NOA; CTPYKTYpPbI.

BEKTOPHbIE

1. BBEAEHMUE

OfHa Teopua MONHbIX NMGTOB TEH3OPHbIX MOEN U
CBA3HOCTEM  ANA KacaTeNbHbIX  PAcCioeHnin 6bina
NOCTPOEHA M Pa3BUTa ANOHCKMMM maTemaTnKamu K. AHO
n C. Kobascu [1]. 3ameTtum, 4Tto B pabotax ®. U. KaraHa
[2], [3] 3Tk 3amaum paccmaTpuBaamch B 6oee WMPOKoM
nnaHe. PasnuuyHble NOHATUA TEH30PHbIX anrebp u
addUHHBIX  cBA3HOCTEMN usydaamce B pabote
B./1.Cnecusbix [4]. Apyrne nogxoabl K 3TOW 3ajadye
pa3paboTtaHbl B paboTax Wwnpokosa [5], [6] wn
LLlanykoBa [7]. Te paccnoeHHble NPOCTPaHCTBa, KOTopble
uccnemylotca B 3TMx  pabotax, oTAMYaroTcAa  OT
KJacCMYECKOM TeopuM  KacaTesIbHOro  pacC/oeHus,
No3TOMYy CTPOUTb MOHATUE NUDTOB AN TeX UAN UHbIX
0OBEKTOB MOXHO B pPas/IMyHbIX cmbicnax. lMpusesem
HEKOoTopble NOCTPOEHUA.

2. OCHOBHAA YACTb

PaccmoTpum BEKTOPHOE pacc/iioeHHOe MPOCTPAHCTBO
Lm(Vn), NOKanbHble KOOPAMHATbI TOYKM KOTOPOro npe-
06pasytoTcs No 3akoHy[8]

X =X0eh, Y =40007.0)
rae
det ?Lk #0, det|A; #0, isjak:1’2’3""’n;
X

a, B,y =12,3,..,m.
Otcioga nonyyaem, 4to nepsas auddepeHumanbHas

rpynna GL(n,m,R) BeKkTopHOro paccnoexHua Lm(Vn)
onpeaenseTca maTpuLaMm Takoro BUAaA:
ox' ox' ,
XA = H axX*|l Jlax’ ox” X 0
B — Bl = ” o = « <
oX 6)? ox Ay Ay
ox’ ox?

ObpaTHasa maTpuLa 3Tol MaTpULbl UMEET BUA,

o |
XA _HaXA ox* x“ X; 0
B ™ Y = a a = Ha qall
ox* ox” o || An Ay A
ox' ox?

OyeBnAHO, 4TO nepBas guddepeHunanbHasa rpynna
GL(n,m,R) Bcerga umeeT ABe MHBapWaHTHblE NOArpPyNmnbl
GL(n,R) n GL(m,R). OTctoga cneayet, YTo C BEKTOPHbIM
paccnoeHHbIM npocTpaHcTBom Lm(Vn) Bcerga cBs3biBa-
I0TCA NATb MHOXKeCTB noaen andpdepeHymanbHO-reomeT-
puyeckux ob6beKToB:

1. MHoxecTBo AnddepeHLManbHO-reoMeTPUYECKUX
obbekToB F(Vn) (oTHocuTenbHo rpynnbl GL(n,R)), Kom-
MOHEHTbl KOTOPbIX ABAAOTCA OYHKLMAMM TOYKM 6asbl
Vn.

2. MHoxecTBOo AnddepeHLmanbHO-reoMeTPUYECKNX
o6bekToB F(Lm(Vn)) (oTtHocutenbHo rpynnbl  GL(n,R)),
KOMMOHEHTbI KOTOPbIX ABAAIOTCA GYHKLMAMM TOYKN BEK-
TopHoro paccsioeHus Lm(Vn).

3. MHoxectBo anddepeHLManbHO-reoMeTprUYecKnx
o6bektoB F(Vn) (oTHocutensHo rpynmbl  GL(m,R) ),

KOMMOHEHTbl KOTOPbIX ABAAOTCA PYHKUMAMMU TOUKM
6a3bl Vn.

4. MHoxectBo anddepeHUnanbHO-reoMmeTpuyecknx
o6bekToB F(Lm(Vn)) (oTHocuTensHo rpynnbl GL(m,R)),

KOMMOHEHTbl KOTOPbIX ABAAOTCA QYHKLUMAMMU  TOUKM
BEKTOpHOro paccnoerHna Lm(Vn).

5. MHoxecTtBo anddepeHumnanbHO-reoMeTpuYecKknx
F(Lm(Vn))
GL(n,m,R)), KOMNOHEHTbI KOTOPbIX ABAAOTCA GYHKLUUAMM
TOYKM BEKTOPHOrO paccioeHnsa Lm(Vn).

3TM MHOXecCTBa MMEIT B KayecTBe MOAMHOMECTB
anddepeHLManbHO-reoMeTpruyeckne ob6beKTbI NEPBOrO
nopagKka. bonee Toro, cpegu ynomsaHyTbiX aubdepeH-
UMaNbHO-TeoOMeTPUYECKMX 06 bEKTOB BCErAa BblAenatoTcs
NATb rPagyMpPoBaHHbIX anrebp:

06beKToB (oTHOCHTENbHO rpynnbl

I'(Vn) = i 7 (Vn),

p.q=0

[(Lm(Vn))= Y I'’(Lm(Vn)), I'(Vn)= ) I?(Vn),
P.4,=0 p.q,=0
I'(Lm(Vn)) = > I'"(Lm(Vn)),
p,q,=0
[(Lm(Vn)) = > [?(Lm(Vn)).
p.q,=0
3ameTum, YTO oA KacaTeNbHbIX BEKTOPHbIX paccnoe-
HWIA HEKOTOpble rpadynpoBaHHbIe aarebpbl cCOBNaAatoT.
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Ecm T el (Lm(Vn)), To 3aKoH npeobpasosaHus
KOMTMOHEHT 3TOr0 TEH30Pa UMEET BUJ,
XoT, = X{Ty (2)
TeHsopy 7 cooTBeTCTBYeT maTpuua
nooo

e T

i

1=

OueBugHoO, uyto dopmysnsbl (2), B cuay (1), moxHO

3anucatb TakK:
T =T
ATy =x, T/, (3)

AT = 47, T + AT

XN+ AT = A5y TE + ATV

OTcioga BMAHO, uTOo Tewsop T} Umeet pag,
Nof06bLEKTOB, CPeam KOTOpbIX MMetoTes TeHsop T (Kak
anemeHT anrebpbl F}(Lm(Vn))) W NNHEWHble 0AHOPOA-
Hble nogobvektel (7,7,), (7,,T;).MHoxecTBO BCeX

Tensopos 7T el'}(Lm(Vn)), AnA KOTOPbIX BEAMUMHBI

Tof paBHbI Hyt0, 06pa3ytoT HOBYIO Noganrebpy anrebpobl
I(Lm(Vn)),

noganrebpoii 1 0603Haunm yepes f}(Lm(Vn)). Torga

KOTOPYIO Mbl Ha30BEeM TPeyrosbHow

TeH30pam Tel:}(Lm(Vn)) COOTBETCTBYIOT ~ MaTpuLbl
TaKoro BuAa:
T! 0
7=}, |
T, y

a BE/IMYUHBI T;, Tﬂ‘Z 06pasytoT TeH30pbl.
AnanornuHo, ecnn T e T’y (Lm(Vn)), To umeem, uto
A _ YD yrE y AP
TBC - XB XC XP TDE ‘
Otctoga, B cuny (1) nonyyaem, yto:

i

i qupy il 9,0 ga gy S
T, =xix0x, 1, +xix, A A5 T/ +

p vk
cp i qa 4y .0 i qa 4y .0 4B g0 . Emp .
+xkxf1A}’jA5y +pr;/jAz$y Ao-kAgy YZZﬁa
Lok gB Ay aB g7 ST
T, =x;A,x, T} +x, 4,47, A5y Ty ;
i gy A8 ik .
T, = ALAXT,

T, = APX0XITE + AP X AL A2y T}
Te = AJATACTE + AS AT A%y T s
Ty = A A V7T, + A ALT +
+ AL A YT AL AT + AL A0 ATy AL YT
T =3 A3 A7, T + 3 G AT +
LA A ATy A4S YITL + Ay AZ A0 A2 YT
T = 5550 4% YPTS + 5550 ASTY +
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<k 4B y..0 qa _eqp | ok qa 4B 46 oy
X A A5y ALy T+ X A A Ay T +
P AB AV g0 L Eq | oD g% 4B 45 oy
+x] Ay A5y AL v Ty, + X7 AT A ATy Ty, +
UB A8 O AV AE..P A& . ok
+A§iA0'y Agj py Aa)ky Tﬁ’y+
a AR AP ..O AV AE . OTF
+As A ALy Ay A,y Ty,

OTctoga BUAHO, UTO TEH30p TBAC UMeeT pag ANHen-
HbIX M OAHOPOAHbLIX MNOAOOBLEKTOB, cpeau KOTOPbIX
MMEIOTCA TEH30p T;ﬂ W TaKue NiMHelHble 04HOPOAHbIe
noAo6beKTbI:

(T}os Top)s (T,;.Tp), (T,

. o . . . .
jao giﬁ’Tﬁy)a (]-;‘Iksy;'lgsTgijsT;ﬂ)a
i i a i i a a
(T;kaT;ﬁ,Tﬁ,',Tﬁy)’ (T;{Ia,T;ﬁ,T;{ﬁ,Tﬂy)'
Ecan KomnoHeHTbI TEH30pa Toiﬂ PaBHbI Hy/lO, TO BE-

i i
JIN4NHbI, COOTBETCTBEHHO, Tja’ T;zj’

T;; ob6pasyloT
TeH3opbl (Kak anemeHT anrebpsl Ty (Lm(Vn)) ).
Ecnn

T B

n+m

{e,.e, | -penep kacaTenbHoro npocrpaHcTea

Touke z=(x,y)eLm(Vn), TO BeEKTOpbLI

E, =e —I'7e, onpeaenaioT MHBapuaHTHOE OCHalLEeHWe
KacaTenbHOro npoctpaHcTea. Mepsasa guddepeHumans-
Has rpynna GL(n,m,R) Bceraa umeeT ase guddepen-
upanbHble nogrpynnel  GL(n,R) u GL(m,R). OTtcroga
cnepyet, YTO Ha pacciioeHHom npoctpaHctee Lm(Vn)
CYLLECTBYIOT TEH30PHbIE anrebpbl OTHOCUTENBHO TEH30p-
HbIX npoussBeaeHuit rpynn GL(n,R), GL(m,R), GL(n,m,R).
Ecan Ha Lm(Vn) 3agaH 06BbEKT NMHENHOM CBA3HOCTU, TO
nwoboe  GL(n,m,R)- BekTopHOe nose 0AHO3HAYHO
pasfaraeTcA Ha [Ba BEKTOPHbIX MOAA OTHOCWUTENIbHO
rpynn  GL(n,R) n GL(m,R). OueBMAHO, YTO NPOM3BO/Ib-
HomMmy GL(n,R)- BEKTOpHOMY MOJIlO, ONpeaesieHHoOMY Ha
6ase Vn npocTtpaHctBa Lm(Vn) Bceraa cooTseTcTByeT
GL(n,m,R)-BeKTopHOe none, onpeaeneHHOE Ha BCEeM
paccNoeHHOM MpPOCTPaHCTBE. AHANOTUYHbIE COOTBETCT-
BMA CYLECTBYIOT M MeXay TEeH30paMu APYrux BaseH-
THOCTEMN.
Myctb 5” -GL(n,m,R)- BeKTOpHOE none, onpeaeneH-
Hoe Ha Lm(Vn), T.e.:
dg'+ & wy = &l + &0,
A,B,C=12,...n+m.
Torpa
E=¢le = +E, =
=B+ (& +T1E e,
ONPEAOENEHUE. BexkTopHOe none g‘gl Ha3blBaeTcA

ropusoHTasbHOM npoekumern GL(n,m,R) - BeKkTopHoro
nons, a sexktopHoe none & +TYE" - BepTukanbHoii

npoekuuei Toro ke GL(n,m,R)- BeKTOpHOro nons.
Mpu pasnokeHun BekTopHoro noaa GL(n,m,R)

umeem & =& @ &,. 3t sekTopel B penepe  {E,e, |
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UMEIOT CReflytoliMe KOOPANHATDI:
E=EE, &=Ee, Te.

G =&, &=0, §=0, &=¢"+Ty¢,

aBpenepe {¢,e,} - KOOpANHATbI:

&=¢, & =-T, &=0,

T.€.

& =" +Iigt,

_ i kya
égl_égl i lrkea7
Ecav Ha 6ase nmpocTpaHCTBa
GL(n,R)- BekTOopHOE none

é:z = 52‘1611'
Lm(Vn) onpeaeneHo
n', To aTomy nmono Bceraa

0AHO3HayHO cooTBeTcTBYeT GL(n,m,R)- BEKTOpHOE nose,
onpegeneHHoe Ha Lm(Vn). 3To cooTeeTcTBMe 3amaeTca
cnegyowmm obpasom:

&=n,

ONPEAE/NIEHUE. BektopHoe none &7, onpesene-

& =-n'Ty (4)

Hoe paBeHcTBamn (4), r-nnpTom

BEKTOPHOro nonsa 7]i .

Ha3blBaeTCA

Ecm T, - GL(n,m,R)xGL(n,m,R)- TeH30pHOE None, TO
T(ég) = TBASEBeA (5)

ABNAETCA 371eMeHTOM npoctpaHctBa T, . TaK Kak
() =T()®T,(S), To
T($) =T(S)OT(5)OT(5) BT(S,). (6)

Myctb
()= a}‘flef’ T,(&) = blﬁgzﬂEf’

I,(&)=dg&le,
nnm

T,(&) = C?éljea 5

_ ixi i pjpa
T(S) —ajf € _ajé I'Ve,,
g ep kp i(g2p kBT @
Tl(fz)—bp(éz +‘:E rk )ei_bp(‘f +‘: Fk )Fi €y>
_agj
I,(&)=c/ce,,
_ ga(eh | gkpp
T,(&)=ds (8" +5 T e,

MOCKONbKY 3TW pPasNoXKeHUa WMelT MecTo And
noboro BekTopHoro mons &*, oTcloga, Ha OCHOBaHMM
paseHcTB (5) u (6) cnepyer, uTo

i i ia
T, =a,+b,I'7,
T' =0, (7)
a _ ga _ i«
T =d; —b,I7,
a _ o _ ira _ piThre arp
T/ =c] —a 7 =b, I\ T +d ;T

OueBWAHO, YTO B 3TUX GOPMyNax BXOAALLME BESUYMHDI
a"/.,b;,cf,d; ABNAIOTCA TeH3opamu. Moatomy dopmybl
(7) Mbl  MOXEM WHTepnpeTMpoBaTb Kak BMOJiHE
onpeaeneHHoe COOTBETCTBME, ONnpeaensiemoe 06beKTOM

oy a
NTMHENHOU CBA3HOCTU FI. .

ONPEAENEHUE. GL(n,m,R)- TeH3opHoe none T

B
onpeaeneHHoe paseHcTBamu (7), HasoBem [- nupTom
ynopsago4yeHHol yeteepkn GL(n,R), GL(m,R), GL(n,m,R)-

LAI-L A (M3ISB0 —

TRANSACTIONS OF TUG = TPYAbI I'TY

i i
a;,b,,

TEH30pPHbIX noJsieW
Lm(Vn).
A
AnddepeHunanbHble ypaBHeHNA TeHsopa T, UMeloT

cjdy, onpeaeneHHbIx Ha

BUA,
VI =V Tjo =V T o' +V,T/0". (8)
MycTb
d,=ad,, b, =bén,, cf=cn, d;=d5,
rae a,b,c,d -nponssonbHble CKanApbl, 5 .5 —GL(mR),
GL(n,R) - «KosekTopHble nonsa, & ,E%—GL(n,R),
GL(m,R) - BekTOpHbIe nons. Mpegnonaraercs, 4To
&n=1, &, =1

JINT 3TOM YETBEPKUN TEH30PHbIX NONEN MMEET BUA,:
T, =ad; +b&'n, 'Y,
T, =b'n,, (9)
T =c&n, —al —b&n, T +dTe,
Ty =ddy —b(,’:[nﬂFf‘.
ONPEAENEHUE. TeH30pHana CTPYKTypa TBA Ha3blBa-

etca F- cTpyKTypomn, ecnu

T,T’TS + AT, =0, (A ==1).

B nogpo6HoIt 3anmncK aTa cuctema UMeeT BUA,:

(10)

ik i k ik i B i _
LTI + TT)T) + T[T T/ + T'T)T/ + AT, =0,

k*p

ok amk oy ik aqyp a _
LTI + T + LT+ TIT T, + AT =0,
LT T +T, T T + T.T) T +T,T) T + AT, =0,

k*p

LT T + TP T, T) + T T, T) + TS T] T, + AT, =0.
OTcioaa v 13 paBeHcTBa (9) cneayert, uto
b(a* +ad +bc+d’ + A)E'n, =0,
(@’ +2a)8, +(a’b+b’c+bd® +abd + Ab)E'n, T +
+(2abc + bcd)éin/ =0,
(d° +2d)S; —(a’b+b’c+bd’ +abd + Ab)E'n, T +
+(abe +2bcd)E%n, =0,

(d—-a)d* +ad +d’* + ALY —be(d +2a)é'n T -
~b(a® +d’ +bc+da+A)En TiT) +
(a*c+bc* +cd* +acd +Ac)&n, =0

nnn
b(a* +ad +bc+d* + 1 =0,
a’ +2abc+bed +Aa=0, d’+2bcd+abc+Ad =0,
(d—a)d*+ad +a’ + A)T% +c(a’ +bc+
+d’ +ad + 2)En; +be(a+2d)En, T, —
—be(d +2a)é'n, Iy =0.

M3 BTOPOro v TpeTbero paBeHCTs caeayeT
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(d—-a)a® +d* +ad+bc+A)=0.
b=0, d=a, a*+d*+ad+bc+A#0, TO

noayuum, 4to c¢=0 u a +A=0;
pe3yabTaTbl MOAyYalOTCA U B Apyrux caydasax. OTciona
cnepyet Topema.

TEOPEMA. Ecnn Ha npocTpaHctee Lm(Vn) paHbl F-
CTPYKTYpbl, TO AelcTBUTeNbHble F- CTPYKTYpbl CyLuiecT-
BYIOT TOJIbKO B TOM Cay4yae, Korga A = —1.

Ecan

aHaNornyHble

3. 3AK/IOYEHUE
Takum obpasom, nNocTtpoeHbl ANGTbI 77, BEKTOPHOTO
i i a a ~
nons, a Takxe nndtol a;,b,,c;,d; TeH30pHbIX nonew.

Ha npoctpaHctBe Lm(Vn) onpeaeneHbl  F-CTpyKTypbl;
[,0Ka3aHo, yTo [EeNCTBUTENbHbIE F-cTpyKTYyp®I
CYLLLECTBYIOT TONIbKO B TOM Cayyae, Korga A = —1.
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ON F-STRUCTURES OF TANGENTIAL BUNCH OF THE SPACE Lm(Vn)

G. Todua

Department of mathematics, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175, Georgia

Resume: There are constructed lifts of the 77, vector fields, and herewith there are constructed lifts of tenzor

fields a;,bg,c?,dg. There are defined F-structures on the space Lm(Vn) and there is proved, that real-valued

F-structures exist only for 4 =—1.

Key words: lifts; vector fields; tenzor fields; strugtures.
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KUHEMATUKA MNMPOLIECCA CNIEXKEHUA B CUCTEME CNEAALWLEIO MEXAHUSMA

LWNPOBAJIbHOIO CTAHKA

3.l. banamuapawsunu, T.®. Mueagnmwsunu, 3.4. Yntngse*, U.H. Frenawsunu, M.A. lomupgse

[enapTameHT MalMHOCTPOoeHUA, FPY3UHCKUI TeXHMYECKUI yHuBepcuTeT, py3ua, 0175, Téunucuk, yn. Kocrasa 77

E-mail: Chitidze-gtu@mail.ru

Pe3stome: PaspaboTaHHble paHee cxembl POTOPHO-
WwandoBanbHbIX KOMNUPOBANbHbIX CTAHOYHbBIX CUCTEM
MOCTPOEHbl Ha OCHOBE COYETAaHUA BpaLLATEIbHOro
OBUXKEHUA MHCTPYMEHTA/IbHOFO POTOPA C KayaTesIbHbIMU
OBUXKEHUAMM PblYaroB KOMMPOBA/IbHOMO YCTPOWMCTBA,
YCTaHOB/IEHHOTO Ha poTope cTaHka. Ha ocHose npo-
BEAEHHbIX KMHEMATUYECKUX MWCCAef0BaHWUA MOYYeEHbI
OPUrMHaNbHblIE MaTeMaTUYeCcKMe 3aKOHOMEPHOCTH, coc-
TaBNAIOLWME OCHOBY ANA BbISBNEHUA HEIMHENHOU YHK-
UMW MNOJSIOXKEHUSA, peannusyemMon B uccnesyemom Konu-
poBaNbHOM YCTPOMCTBE, M Heobxoaumble ANs nocne-
OYIOWMX AMHAMUYECKMX UCCNEA0BAHNN.

KnioueBble cnoBa: cnegalmii MexaHnsm; LLeHTPoBoM
NpoduNb KyNauyKa; UTEPaLLMOHHbIN anropuTm; ynpyrocTb
WAMPOBANbHOIO MHCTPYMEHTA; pUrypHan 3aroToeka.

5. BBEAEHME

MNpu paboTe nonyaBTOMATUYECKOM AMHUM WAMO-
BaHMA CNOXHOMPOPUAbLHBLIX AeTanen 6blan U3bICKaHbI U
NPUHATbI OPUTMHANbHBIE CXEMHbIE U KOHCTPYKTOPCKUE
peweHwua [1-4].

OCHOBHbIMU CTPYKTYPHbIMW 3/1eMEeHTaMKU uccaeaye-
MOF0O  MEeXaHU3Ma C/leXeHua ABAAKOTCA PoTop U
KOMMPOBa/IbHOE YCTPOMCTBO, COCTOALLEE W3 PbIYaXKHbIX
MeXaHM3MOB C YCTaHOB/IEHHbIMU Ha HEM WIMGOBAbHbI-
MW NHEBMOLMANHAPAMU.

[na nocnepyroowero aHannsa AMHAMUKK CRegaLLmx
MEXaHM3MOB PAaCcCMaTPMBAEMbIX CTAHOUYHbIX IMHUI BaXK-
HOe 3HaYyeHne MMeET BbiABNEHNE KUHEMATUUYECKMX 3aKO-
HOMEPHOCTEN, onpeaenarmx GYHKLMIO MONONKEHUS

YKa3aHHOro KOMNMPOBa/ibHOMO YCTPOMICTBA.

6. OCHOBHAA YACTb

LLUnndosaHne durypHoro KoHTypa getanmn obecrneym-
BAeTCA KayaHMeM KOpOMbICes, NpU 3TOM Heobxoaumas
cuna NpukMma WandoBanbHbIX NMHEBMOUMAMHAPOB K
3aroTOBKE OCYLUECTB/AETCA YCTAaHOBKOW COOTBETCTBYIO-
LLEero 3a3opa Mexay LUANHAPaMWU U CTENEHbIO CXKAToro
BO3A4yxa B HuX [1-4].

OTmeTuM, YTO B HacToAwel paboTe ans nposeaeHUA
HeobXo0AUMbIX UCCNeA0BaHUIA 3aMMCTBOBaHbI KaK CTPYK-
TypHas cxema (puc. 2, [1]) mexaHM3Ma, Tak U Bce Heob-
X04MMble YyCNoBHble 0603HauYeHUs, NpUBEAEHHbIE B 3TOM
Ke pabore.

KynaukoBbIi MexaHU3M poTopa NPUHYAUTENbHBIM
Ka4YaHMeM pamoK coobLaeT OTHOCUTENbHOE BO3BPATHO-
nocTynatenbHoOe ABWXKEHWE NMHEBMOLUMANHAPaAM B Npo-
OO0/IbHOM HanpaB/fieHUW C Manoli CKOPOCTbI, YTO MO3-
BO/MIAET PaBHOMEPHO WCMONb30BaTb BCHO MNOBEPXHOCTb
WKYPKK. B pesynbTaTe yMeHblUaeTcs 4acToTa 3ameHbl
WwandoBaTeNIbHOW LWKYPKU, YTO CHUMKAET NPOCTOM IUHUW,
a BO3BPaTHO-MOCTyNaTe/IbHble NepemeLLeHUa yBeandn-
BAlOT NPOU3BOAUTENBHOCTb LWANDOBAHMA.

Mpu o6paboTKke rpaHel peTaneirt NPAMOYrOJIbHOIO
ceyeHus poTopbl UKCMpYOTCA Noa, yrnamu, Mo3Bo-
NAWUMM Kakaon nape NHeBMOUUAMHAPOB WANOoBaTh
ABe napanienbHble rpaHu 3aroToBKU.

BbinosHeHWe WAnGOBaNbHbIX MHEBMOLMAMHAPOB Ha-
OYBHbIMW W 31aCTUYHBIMKM No3BoAsSET obecneunTts atoboe
pabouee faeneHne B 060s04Ke U HEOBXOAMMYIO CTEMEHD
aedopmaupmn ee ana cosgaHua Tpebyemoi NoBepxHOCTM
CONPUKOCHOBEHWA CO LWAMbYEMON AeTanbIo.

Mpn 06paboTke CNOXKHbIX Npodunert 3aroToBoK
BO3HMKAOT AENCTBUA BO3MYLLAIOWUX CU/, CNEACTBUEM
yero ABAAOTCA KonebaHuA paboyero opraHa. KonebaHusa
pabouyero opraHa (wandoBasbHOrO NMHEBMOLMANHAPA)
BbI3bIBAKOT HapyLleHue

HeobxoaMMOro nepekpbITUA

cowMboBaHHbIX NOOC, T.e. HapyLIaeTca ycaoBue:

z:z,/A(Du—A)—m'Vﬂ >0,
n

P

rae A — Be/iMuMHa NepeKkpbiTUA COWNUPOBaAHHBIX NOMOC
(m);

A -
WUHCTPYMeEHTa (Mm);

BeNMUYMHA pedopmauun  WandoBaNbHOMO

D, — pnametp wWnMdoBasbHOrO MHEBMOLMINHAPA
(m);

V. — cKopocTb NoAaum 3aroToBku (M/cek);

Nn,— CKOPOCTb BpaLleHMA poTopa (MuH ).

[Na UCKNIOYEHMs HapyweHWa NepekpbITUA W, cie-
[0BaTeNbHO, HOPMANbHOrO NPOTEKaHWA TEXHO/oTUYec-
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Koro npouecca wandoBaHUA GUTYpHbIX 3arOoTOBOK, He-
06Xx04MM BbIGOP ONTUMA/IbHBIX NapaMeTpPOB MeXaHU3Ma
CNeXeHus.

[na pelweHWa nocTaBAeHHOM 3afayun HeobxoaAnmo
COCTaBUTb YPaBHEHWUA ABUKEHUA MEXaHU3MOB LWAUGO-
Ba/IbHOMN IMHUMN.

B nepBylo ouvepeab 4R COCTaBAEHUA YpaBHEHUM
OWHAaMUKW  cnejfallero  MexaHuMsma  Heobxoaumbl
KMHEMATUYECKME WCCNefoBaHMA Aaa  onpejeneHus
bYHKLMM NONONKEHUS UCCNeAYEMOW CUCTEMBI.

CnepAwmnin - mexaHnsm wamdosaHua (puc. 2 [1]),
KOTOPbI MOMHO MpPeAcTaBUTb KaK Ky/layKoBbli, MOAy-
YaeT ABUKeHUe oT GUrypHOI 3aroTOBKM.

Taknm 06pasom, GUrypHyt0 3aroTOBKY MOXKHO pac-
CMaTpWBaATb KaK MOCTyMaTeNbHbIA Kyna4yoK, a MHeB-
MOLMNUHAP — KaK TOIKaTeNb.

Ona onpeaseneHus ¢yHKUuM nonoxeHua Y Ton-
Katena (nHeBMoOUUANHAPA) PAaCCMOTPUM NPAMOYTrO/bHYHO
CUCTEMY KOOPAMHAT 0xyz (HeNnoABUMKHYH OTHOCUTENbHO

poTopa), Hauyano KOTOPOW NEXWUT Ha OKPYKHOCTU

paaunyca 7, C LEeHTPOM, PaCnoIoKEHHbIM Ha OCK pOTOpa

B MJIOCKOCTM €70 BPaLUEHHA:
r,=R

3min

+Ru—A0,

roe R, . — paauMyc MUHMMANbHOIO CeYeHUs 3aroTOBKY;

3min
R, — pagnyc nHeBMOUMAMHAPA;
A, — HayanbHasa fedopmaLma NHEBMOLMANHAPA.
MN0OCKOCTb Oyz COBMNAZAET C NIOCKOCTbIO poTopa. Ocb
X HanpaBs/ieHa BAONb OCYM BpaleHWUA poTopa M MMeeT
HanpasneHve, MNPOTMBOMOJIOXKHOE MOAaye 3aroTOBKM.
Cuctema oxyz BpalLaeTca BMecTe C POTOPOM C Yr/10BOM

CKOpPOCTbiO a)p.
MoBepXHOCTb 3aroTOBKW, KOTOpaa ABAAETCA NoBepX-
HOCTbIO BpalleHnsa B CUCTeme o\x,),z,, HerIOﬂ,BVI)KHOﬁ

OTHOCUTE/IbHO 3aroToBKW, 3a4aeTCA YypaBHeEHNEM

Y2 =|a,|1-cosZx [+R . |22, (1)

2

3min

rae a, —NOMOBMHA PAsHOCTM PafMycoB MaKCMMAIBLHOTO U
MWHUMAIbHOTO CeYEHUI 3aroTOBKM;
b, — NONOBMHA PACCTOAHUA MeXAY OAHOMMEHHbBIMM

CeyeHMAMM 3aroTOBKMU.

3T0 ypaBHeHWe ONUCbIBaeTCA BPaLLEHUEM JIMHUK
BOKPYr OCK 01x;. O603HauUMB @,f 4epes Y, MOXHO
YCTAHOBWUTb CBA3b MEXAY KoopAMHaTamu Ntoboi TOUKM B
NPOCTPAHCTBE B CUCTEMAX OXYZ U 01X1Y1Z1 B BUAE

X =X;

» =(y, +ry)cosy —zsiny , (2)
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z, =(y, +1,)siny +zcosy .

MoactasBnsaa 3aBucumocTs (2) B paseHcTBo (1), npo-
BeaA onpegeneHHble maTemaTuyeckme npeobpasoBaHms
W, y4UTbIBaA, YTO

r,=R

3min

+Ru—A0,

ONA OAHOM NONOXKUTE/IbHOW BETBU NONYYUM:

bia
Y =a,|1-cos—x |-R +A,. (3)
b, '
Ecnn ckopocTb nopaun o603Haumth uepes V,
KoopauHaTa 0603HaunTCA B BUe:
X=Vt, (4)

a ypaBHeHue (3) npumert BuA,

7
Y, =f({)=aq, l—cosb—Vnt —R, +A,. (5)

2

3. 3AK/TIOMEHUE

M3bICKaHbl OpUTrMHa/IbHble CXEMHbIE U KOHCTPYKTOPC-
KWe pelleHua CTaHKa AnA WandoBaHUA CNOXKHOMPO-
bunbHbIX aeTanen. [na UCKNIOYEHNA HapYLUEHUA nepek-
pbITUA W, CNegoBaTeNbHO, HOPMAJILHOTO NpPOTEKaHWUsA
TEXHO/IOrMYeckoro npouecca wandoBaHnA GUrypHbIX
3aroTOBOK BbIOpPaHbl OMNTMMasIbHbIE MapameTpbl Mexa-
HU3Ma CNeXKeHusn.

Ha ocHoBe npoBeAeHHbIX MCCNeaoBaHUI NOyYeHbI
OPUrMHaNbHbIE MATEMATUYECKME 3aKOHOMEPHOCTMU, He-
obxoanmble gna nocnemylowero BbiABAeHUA GYHKLUU
NMONIOXKEHUA TONKATENS aHA/NM3UPYEMOro KOMUPOBasb-
HOro YCTPOICTBA, NPeAcTaBAAoWEN OCHOBY ANA noc/e-
AyoLWwen 3a43a4M NOCTPOEHUA MaTEMATUUECKUX MoLeNen
OVNHAMUEKM,
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uDC 621
PROCESS KINEMATICS OF TRACKING IN WATCHING MECHANISM SYSTEM OF THE
GRINDING MACHINE TOOL

Z. Balamtzarashvili, T. Mchedlishvili, Z. Chitidze, N. Gelashvili, M. Lomidze
Department of mechanical engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Earlier developed schemes of rotor - grinding copying machine systems constructed on the basis of com-
bination of rotary movement of a tool rotor with hunting movements of levers of the copyer established on a rotor of
the machine tool. On the basis of the spent kinematic researches the original mathematical conformities with a law
making a basis for revealing of named function of position, realized in the investigated copyer, and necessity for the
subsequent dynamic research are received.

Key words: the watching mechanism; a cam central profile; the grinding tool; iterative algorithm; an absciss of a
point of a contact; elasticity of the grinding tool; figured preparation.
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KUHEMATUYECKOE UCCNEAOBAHUE MEXAHU3MA CNEXXEHUA LUTUDOBA/IbHOIO

CTAHKA ANnA O6PABOTKU CNTIOXKHOMPOPU/IbHbIX ,CI,ETAﬂEﬁ
3.I. banamuapawsunu, T.®. Mueagnmwsunu, 3.4. Yntngse*, U.H. Frenawsunu, 3.H. Kpucrecnawsmnnm

[enapTameHT MalMHOCTPoeHUA, FPY3UHCKUIA TeXHMYECKNIA yHuBepcuTeT, py3sua, 0175, Téunuck, yn. Kocrasa 77

E-mail: Chitidze-gtu@mail.ru

Pesiome: [1n1A pelieHUs ypaBHeHUA YHKLUKM noso-
YKEHUA ToNKaTens onpegeneHbl UEHTPoBOW npodunb
Ky/lauKa (3aroToBKM) M 3HaYeHMA nepemeLleHni LeHTpa
WAMPOBaNbHOTO NHEBMOUMAMHAPA C YYETOM €ro ynpy-
rocTM U YCWAMM NpuKMMa K 3arotoBke. Ha ocHoBe
3HAYEHUN MNONyYeHHbIX NepemelleHuit onpeaesieHbl
BE/MUYMHbBI  YIIOB MOBOPOTAa TONKATeNA UM LUTAHTU
MeXaHMU3Ma C/IeKeHMA.

KnioueBble cnoBa: ¢UrypHas 3aroTOBKa; Ky/lauyoK;
bYHKUMA NOJIOMKEHMUA; LLEHTPOBOM NPOodUab Kynauka;
yNpyroctb WAndoBaNbHOrO MHEBMOLMANHAPA.

7. BBEAEHME

B npeapiayweli ctatbe [3] saHHOro cbopHMKa Tpyaos
NnpoBeAeH aHa/IM3 KUHEMATUYECKUX 3aKOHOMEPHOCTEN B
nccnegyemoin B KOMMPOBAZIbHOM YCTPOMCTBE POTOPHO-
wnmMdpoBanbHON KOMMPOBAZbHON CTAHOYHOM cUCTembl. B
HacTosLel paboTe paccMaTpUBAETCA 3a43a4a BbiABAEHUSA
bYHKUMKM nonoxKeHuA Tonkatensa (UeHTpa wandosanb-
HOro MHEBMOLMANHAPA), peann3yemoro B UCCNeayeMoM
KOMMPOBasibHOM YCTPOMCTBE.

8. OCHOBHAA YACTb

[na peweHunsa NocTasneHHOM 3a4aum B NepByto oyepesb
onpegensem UeHTpoBoi npodunb Y, (¢) Kynauka (3aro-
ToBKM). C 3TOM uenbio obo3HaumMm abcuumccy LeHTpa
UMAMHAPA B MOMEHT BpemeHu ¢ yepes E(E=V 1) u
paccmoTpum Ha nsaockoctn oxy (puc. 2, [1]) coso-
KynHocTb Todek M(&,Y,), MUHMManbHoe paccTosaHue oT
KOTOPbIX 40 NOBEPXHOCTW 3aroTOBKM PaBHAETCA paauycy
umvHapa R (Y, >0) ana noboro & Abcupccy Toukm
KacaHua (6aunskaluei TOYKM) NOBEPXHOCTEN UUMANHAPA U
3aroToBKM 0603HAYMM Yepes X.

YCTaHOBMM COOTHOLEHWE MeXay TouKamu & x 1 Yy:

Y, = [+ [/)] R, (1)

rae

£.(&) =a2(l—cosb£§]—Ru +A,,

2
fi(x)=a, {l—cosblxj—Rw +A,,
2

a X — peleHne ypaBHeHun

R, /(%)

X—— - —¢. (3)
) 2
Jl+[fl(x)]

Ona pelueHus ypaBHeHus (3) nocTpoum
UTEPALMOHHbIA  aNropuUTM; B KayectBe  MepBOro
npubnmxkenna sosbmem X, =&, a X, BbluMCAUM
yepes X, cnegyrowmm obpasom:

R, fi(x)
X =8¢+ L > ;
VIH[A)]
0603HauunBs
R A(x)
p(x) =+ ————"
VAT
nonyunm X,,, = o(x,) .
Ha ocHoBe wu3BecTHOW Teopemsbl, Korga @(x)

onpeaeneHa n gudpdepeHumpyema Ha [A, B], un Bce ee
3HaueHus p(x) €[4, B], Toraa, ecnv cywecTsyeT Yncio q

TaKoe, 4To |(/)(x)| < g <1 Ha otpeske [A, B], To nocneaosa-
TenbHoctb X, =@(x,) (n=0,1,2---) cxoguTca K eamnHc-

TBeHHOMY Ha [A, B] peweHunto x= ¢@(x) npu nwobom
HayanbHom 3HaveHun X, €[4, B], T.e.

limX, =lime(x,)=X, f(x)=0, xe[4,8].
OueHUM GYyHKUMIO |¢(x)|
7’ b
|@(x)| = R, =-|cos {— xj :
bZ

Yy g
T
COS| —Xx
(bz ]

N, KTOMY Xe, IerKko A0Ka3blBae€TCA, YTO

Tak Kak
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2_2
1- a272r sin’ [”xj
b2 bZ

rek ar’ T v
1+25 sin’ [ xJ
2 b2

~<1,

(rme R — MHOKecTBO AeCTBUTENbHbIX Yncen), To

2
T

max |p(x)| = R, a, e

2

Vs
R a,—=0,8467 <1,
4y 2

b,
T.e. ¢(X) ynoBNEeTBOPAET YCNAOBUAM TEOPEMbI U aITOPUTM
cXoamTCA.

YyuTbIBasA yNpyrocTb WAM$OBaAbHOrO MHCTPYMEHTA U
YCUIMA NPUKMMA €50 K 3aroToBKe, GYHKLMIO MONOKEHUA

Y ueHTpa nNHEBMOUMAMHAPA  MOXHO  3anucaTb
cneayowmm obpasom:
Y=Y -AY =q, l—cosﬂ—Vt +
2
ot 7w
R, |1+ E sin b—x—Rw+A0—AY, (4)

2 2
roe AY — pasHOCTb MeXAy BEIMYMHAMM XOL0B HKECTKOro
TO/IKaTeNsa v ynpyroro WanposBanbHOIrO MHCTPYMEHTA.

Onpegenus 3HayeHWa nepemeweHnin Y ueHTpa

NHEBMOUMNMHAPA, HAaxogMm  yroa  MNoBopoTa «
TonKatensa (puc. 2, [1]):
. L,
sina =—.
Y

Mockonbky B npouecce WAMOBAHWA GUMYPHBIX
3aroToBOK 3HauveHua yrna a(e,, =10°) cpaBHWTenbHO
MaJibl, MOXeM NPUHATL & = sina . CnefoBaTenbHo,

LS
i
3HaA 3HaueHWA yraa o NoBOpoTa To/KaTena Ls,

(5)

a =

onpeaensieM 3Ha4eHUa yrna f noBopoTa WTaHrm Ly:

0,

B - B, =a—a,—arcsin sing, |-

2

Agz sin [% _(a —060)] . (6)

2

arcsin

3pecb  AO, —paccTofAHWe MeXAy LEeHTPOM KayaHuA
WTAHIM U LeHTPOM KayaHua unanHapa (m);

@, — yron mexay AO, 1 0Cbio BpaLeHUA LMANHApPa
B €ro ropuU30HTaIbHOM MOOXKeHMU (pas).

M3 TOro ke pUCyHKa onpeaenfiem 3HayeHue

00, sin(y—7,) +Z (7)

=y, —arcsin
Do =70 0, 5

LAI-L ‘dA(M3I50 — TRANSACTIONS OF TUG — TPYAbI ITY

Ons ynpouleHus BbipaskeHMAa (6) 6binnM  OuUEHeHbI

ﬂ—ﬁ0| N GyHKUMA

|a—a0

’

AO.
A(p,,a—a,) = arcsin Zsing, |—
(2 o) [ 0. (/’oj

AOCZ, sin [¢o —(062 — O )] . (8)

2

arcsin

PacyeTHble 3HayeHuns a v £ npu y =10°, 0°, —10° n
R, # const nokasanu, uto:

= 5012

max

=322

|oz—oz0

|ﬁ_ﬂo

Beuay manoctv a —a, u f3—f3,, MOXeM NPUHATb:

sin(fe —a,) = — a;
sin(B - B,) ~ B f.
dyHrumio  A(p),a—a,) ¢
[l0CTaTOYHOW TOYHOCTbIO MOMKHO 3aMeHUTb IMHENHOW

Ona  manbix o -—q,

dyHKUMen n(a —a,), roe 17 onpeaenseTca cneayoLmm

obpaszom:
— A(¢O’(a_a0)n1ax) , (9)
(a _aO)max
T.e.
Ay, a—ay) =n(a—«a,) . (10)

Mpn Mmanbix 3HayveHUax o—qa, KoabPuuneHT 77

obecneunsaet [0CTaTOYHYHO TOYHOCTb. Mpwu

a—-a, = (a—a,) a MOrpelHocTb CTpemuTCca K

Hy /0.

C yyeTom BbipaxkeHus (10) popmyna (6) 3anuweTca B
Buae
B-p=a-a,+nla—a,)=10+n)a-a))=m(a-a,).
CnepoBartenbHo,

B=p,+ma—ay).

YynTbiBaa HauvanbHble ycnosuAa, T.e. npu t=0

a = =0, nonyumm

By =me
n
B= ne.
Onpeaenvs yribl @ v — noBopoTa Tonkatens L, u
LWTAHTUN Ll MexaHn3ma cnexeHna 3aBepllaem Ha
oyepeaHOM 3Tane KMHemMaTU4eCKoe WnccieagoBaHue

MeXaHU3Ma CnexeHua.

3. 3AK/TIOMEHUE

MpeanoxeHa HoBaA cxema OAHOKOOPAMHATHOMO KO-
NMUPOBANbHOrO MEXaHW3Ma, MNOCTPOEHHOro Ha OCHOBe
COYEeTaHWA BPALLATENbHOTO ABUMEHUA WHCTPYMEHTa lb-
HOrO pPOTOpPa C KayaTes/ibHbIM ABWMKEHMEM pblYaros
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KOMMPOBasbHOTO MeXaHW3Ma, YCTaHOBNEHHOrO Ha po-
Tope cTaHKka. OB6OCHOBaHblI CXeMbl OAHOKOOPAMHATHbIX
CNepawmnx MExaHU3MOB M KOMWPOBA/NbHBIX CTaHKOB C
PbIYaXKHbIMW UCMONIHUTENbHLIMW YCTPOWCTBAMMU NPUBO-
£oB. MpousBeseH aHAaNN3 KUHEMATUKU OTHOCUTE/IbHbIX
OBUWKEHUI OTAENbHbIX 3BEHbEB UCCAEAYEeMbIX CAeasaLLmX
MEeXaHW3MOB.

PaccmoTpeHa 3aZaya BbiABAEHWUA GYHKLMU NONONKe-
HWA TO/IKaTeNA, Peasm3yemoro B Uccaeayemom Konupo-
Ba/IbHOM YCTpoOWCTBe. 1A pewweHna nocTaBieHHon 3a-
Aaun onpegeneH LeHTPoBOW NPodu/b Kynauka C y4eTom
ynpyrocty wanMpoBasbHOr0 WHCTPYMEHTa M yCUAUA
NPUXMMa ero K 3arotoske. Ha ocHoBe 3HayeHwuit noay-
YeHHbIX nepemelLeHuii onpeaeneHbl BeAUYMHbI YrA0B
NOBOPOTA TONKATENA U LWITAHIU MEXaHU3MA CAEKEHUA.

Jod 621
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uDC 621
KINEMATIC RESEARCH OF THE MECHANISM OF TRACKING OF THE GRINDING MACHINE TOOL
FOR PROCESSING OF DIFFICULT PROFILE DETAILS

Z. Balamtzarashvili, T. Mchedlishvili, Z. Chitidze,N. Gelashvili, E. Qristesiashvili
Department of mechanical engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: For the decision of the equation of function of position of a pusher, are defined central profile of a cam
(preparation) and value moving of the centre grinding pneumatic power cylinder, with the account of its elasticity and
effort of a clip of preparation.

On the basis o received moving, sizes of corners of turn of a pusher and a bar of the mechanism of tracking are cer-
tain.

Key words: figured preparation; a cam, the function of position; a cam central profile; elasticity of the grinding
pneumocylinder.
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ONTUMA/IbHAA TOPMO3HAA PbIYAXXHAA NEPEAQAYA C ABYCTOPOHHUM HAXATUEM

KOTO40K MOTOPHOTIO BAIOHA 3/IEKTPOMOE3AA
r.C. WapaweHnunpgze,* M.I. Oonngse, H.H. Mre6puwsunu, C.I. LLlapaweHugse

[JenapTameHT TpaHcnopTa, IPY3MHCKIUIA TexHUYecKnin yHuBepcuTeT, py3ua, 0175, Téuaucw, yi. Kocrasa 77

E-mail: g.sharashenidze@gtu.ge

Pe3stome: O60CHOBaHa Heo6XOAMMOCTb ONTUMM3a-
UMW CYLLEeCTBYIOLLEA TOPMO3HOMN PbIYaXKHON nepesayn
MOTOPHOro BaroHa asekTponoe3ga. Co3gaH yaydyleH-
Hbli BapWaHT TOPMO3HOW PbIYaXKHOW nepegaun nyTém
3aMeHbl HEKOTOPbIX PbIYAaroB W LWAPHUPHBIX coeam-
HeHul. HoBas cucTema oT/IM4aeTcA MasibiM KOIMYECTBOM
PblYaroB W LWAPHUPHbLIX COEAUHEHUI. [latoTcA aHaNUTU-
YeCcKUe BbIPAKEHUA NepeaaToOYHbIX OTHOLEHUI C YYETOM
CU/OBbIX W TEOMETPUYECKMX MapaMeTpoB TOPMO3HOM
cuctembl. C MCNONb30BAaHNEM ONTUMANbHON TOPMO3HOM
nepegayn byayt obecneyeHbl TpeboBaHMAa HGe3onacHoc-
TM ABUXKEHMUA, SIKOHOMMYecKasa 3PpPEeKTUBHOCTb M3roTOB-
neHnAa 1 cbopku nepenaumn, a TakxKe TOPMO3HOMN 3dpdeKT
NPW BbICOKMX CKOPOCTAX ABUNKEHUSA.

KnioueBble cnoBa: TOPMO3HAA nepegava; pblyar;
KON04Ka; nepegato4yHoe OTHOoLWeHue; Koneco.

1. BBEAEHMUE

be3onacHOCTb ABUXEHMA BbICOKOCKOPOCTHOrO noa-
BM)KHOTO cocCTaBa obecneuymBaeTcs HaféxHoi paboToit
3/1eMEeHTOB aBTOMAaTUYECKOro TOPMO3a, KakKMMU ABNAIOT-
cA BO3AyxopacnpeaenuTeny, KpaHbl MalUMHWUCTA, BO3-
AylWHaa  Maructpanb,  BO3AylLIHbIE  pe3epByapbl,
TOPMO3HblE UMAVHAPbI, NPUBOPbI perynmposaHva U
pbldaXkHble nepeaaun [4].
TeopeTUYecKkne OCHOBbI MPOEKTMPOBaHMA aBTOTOPMO30B
[1, 2, 7], Ha oOCHOBE KOTOpPbIX BaroHbl OCHaLLEHbI
aBToMaTtuyeckumu Topmosamu. Mpogoskatotca uccne-

TOPMO3Hble CosgaHbl

JoBaTenbCkMe paboTbl B HayYHO-UCCEO0BATENLCKUX
nabopatopuax, WMHCTUTYTax W  NPOEKTHO-KOHCTPYK-
TOPCKUX YUYPEKAEHUAX MO CO3L4AHMIO aBTOMATUYECKMX
CUCTEM TOPMOKEHUS, YTOUHEHbBI CPEACTBA HOMEHKNATYP-
HOM KnaccuduKkaumm aTux cuctem [6].

CTaHOBUTCA HeobXoAMMON BaXKHOCTb MpoBeAeHUA
LOMNONIHUTE/IbHBIX TEXHUYECKUX pPEeLIeHUt Mno ynpouie-
HUIO KOHCTPYKLMW U YMEHbLUEHUIO COBCTBEHHOrO Beca
3/1IeMeHTOB aBTOMATMYECKOro TOpMo3a. 3TO B MONHOWM

Mepe OTHOCUTCA K pblYaXKHbIM Mepefayam, KoTopble
OT/IMYAIOTCA CIOXKHBIMU KOHCTPYKUMAMU. CNOXKHOCTb M
60oNbWON BEC KOHCTPYKUMW O6bACHATCA 60/blUMM
KOZIMYECTBOM PblYaroB M LUIAPHUPHBIX COeAMHEHUN. W3-
33 MHOECTBa PblYaroB M CoeauHEeHUI YBEMYMBAIOTCA
CUNOBble MOTEepU Ha MpeodosieHne CuUa TpeHus B
lWapHUpax, a TaKXKe BO3pacTaeT MNPOLO/IKUTENbHOCTb
nosHoro TopmoxkeHua. O6 sTom B paboTe M3BECTHOro
y4€Horo ykasbiBaetca [5], yTo ...,,HE06X04MMO NPOBECTU
paboTbl MO COBEPLUEHCTBOBAHUIO MEXaHUYEeCKOM 4YacTu
TOpmo3a - obecrneyeHUIo W YMNPOLLEHUIO PbIYaXKHOM
nepegayy, nNpPUMeEHeHWI0 6eCcKy/NINCHbIX PeryasaTopos
pblYa)KHOM nepegayn." Beaytca AMHAMMYECKUE UCCne-
[0BAHWA LWAPHUPHBIX COeAUHEHUN 3/1eMEHTOB aBTOMA-
TUYECKOM TOPMO3HOM CUCTEMbBI, UCCAEAYOTCA TOPMO3-
Hble MpPOLECcChbl, a TaK¥Xe AUMHAMMYecKMe OWnbKn ¢
Y4Y4ETOM 3a30p0B 1 Apyrux dakTopos [3, 8, 9].

AKTyanbHOCTb Npobaembl ob6bsAcHAETCA TpeboBaHU-
AMM OTHOCMTE/IbHO TOPMO3HbIX pPblYaXKHbIX nepeaad
aBTOMATMYECKUX TOPMO30B. C 3TON CTOPOHbI 3aCAyKMK-
BalOT BHMMaHua pabotbl [10, 11], B KOTOpbIX uccne-
[0BaHbl CYWECTBYOWME U YAyylWeHHble TOPMO3Hble
pblya)KHble Mepefayn nacca)kMpCKMx BaroHos. Llene-
coobpasHo NpoBecTn JasnbHelwme paboTbl MO CO34aHUI0
ONTUMAa/IbHbIX TOPMO3HbIX PblYaXKHbIX Nepeaay BaroHOB
APYrUX KaTeropuii, B TOM YUCNe W BArOHOB 3N1EKTPO-
noesga c¢ TpeboBaHuAMK: obecneuntb nepeaady
TOPMO3HOFO YCUAMA OT TOPMO3HOMO UWMAMHAPA K
TOPMO3HbBIM KONOAKAM C MUHUMA/IbHBIMW MOTEPAMU B
LIAaPHUPHBIX COEAUHEHUAX U YMEHbLIWUTL BPEMSA NOJIHOFO
TOPMONKEHMUS.

2. OCHOBHAA YACTb

CywecTBylolaa TOPMO3HAA pbldaXKHaa nepegaya
MOTOPHOrO BaroHa 3/1EKTPONOe3na XapaKkTepusyeTtcs
601bIMM KONNYECTBOM pbl4aros, TPaBepc, NOABECOK U
LWAPHUPHbIX coeamHeHuid (puc. 1). ITum obbacHaAoTCA
6onbliMe NoTepu Ha nepegady TOPMO3HON cunbl Fg oT
TOPMO3HOIo LUMANHAPA K TOPMO3HbIM Kosiogkam S, T, Ty
nS;.
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Puc. 1. CywecTsyiowas TOPMO3Has pbluaykHaa nepegaya ¢ ABYCTOPOHHUM HaXKaTMeM KO0A0K MOTOPHOIO
BaroHa anekTponoesaa

Mepegaya NpUMXoauT B AEMCTBME C MOMOLLbIO TOP-

MO3HOM cunbl Fg OT TOopmoO3Horo uuanHapa BC.
MepemeweHnem poivara CD nepemeltaetca m pbidar BK,
BcneacTsme yero nogsecka KM nosopaumBaetca BOKpyr
wapHupa L, n nocne nepemeweHna wapHupa M
TOPMO3HaA KO/MoAKa S NpUXKMMAEeTCA K MOBEPXHOCTU
KaTaHuA Koneca. [locne sToro nepemeLt,eHUAMN pblvaros
LP, RRy, TN, N4T4, L;P;, M;S; n noBopoTamn nogBecok
KM, RN, RiN; n K;M; TopmosHble Konogkmn T, Ty n Sy
NPUXMYTCA K COOTBETCTBYIOLLIMM KONecam.
CunoBoe nepefaTtoyHoe OTHOWEHME TOPMO3HOWM
CcUCTeMBbI
= 2Fjjv ’
n

(1)

roe” - kosddULMEHT NONE3HOro AeNCTBNA TOPMO3HOM
nepeaauu;

F - cuna HaxaTva TOPMO3HOM KONOAKM Ha Koseco
(F=3,91).

MepefaToyHoe OTHOWEHWE MO TFEeOMETPUYECKUM

napameTpam AaHHOM TOPMO3HOM nepenaymn

n,=m-———- —, (2)
ED AB LM

roe M - KOM4YecTBO TOPMO3HbIX KONOAOK Ha OAHY
KONECHYIO napy.

C uenblo co3gaHMA ONTMMANbHOW  TOPMO3HOWM
pblYaXKHOM Nepenayn Heobxoanmo ysen npusoga FEDC-
BA 3ameHuTb ynpou,eHHbIM npmeogom. C y4ETOM 3TOro
coobpakeHusa bblna co3gaHa ONTMMAJ/IbHAaA TOPMO3Has
pblyaxkHaa nepegaya (puc. 2), roe B

YNpPOWEeHHOIo npmuBOAHOINO MexaHM3mMa WUCNOoNb3yeTcCA

Ka4vecTtse

pbivar AOB ¢ HenoaBMXXHbIM WapHUpom BpaweHua O.
TopmosHoe ycuaune Fgz OT TOpmoO3HOro uunamHgpa BC
npuaoXxeHo B wapHupe A. Pbiyar AB nosopauymBaetca
BOKPYI HEMOABUXHOTIO WwapHupa O 1 nocne nepemeLleHns
pblyara BC n nosopota noggeckn CF TOpMoO3HaA KoaogKa
NPUXMETCA K MOBEPXHOCTW KaTaHuA Koneca. CoxpaHsAtoTca
yron pasnenus [3 TOPMO3HOM KONOAKM M 3HauyeHue

TOpMO3HOM cunbl F. Perynatop pblyaxkHoM nepegaum R
nepeHeceH Ha pbiyar K;K.

(5]

Puc. 2. OnTumanbHas TOPMO3HaA pblya*KHaA nepegaya C 4BYCTOPOHHUM HaXaTUeM KONOAO0K

£ 4
¥
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$32
23
23

93



07

£ 4
¥
38
=

$32
23
23

94

Ne 2 (472), 2009

MepepaToyHoe OTHOWEHWE ONTMMa/ibHOM TOPMO3-
HOM nepefauv C y4ETOM reomeTpuUyYecknMx napameTpos
MOXHO NMPeACTaBUTb BbIparKeEHUEM

A0 CD
n,=m-—-——. (3)
’ OB DF
C uenblo onNTMMM3aALUKM  CWUIOBOM  Mepeaayu

TOPMO3HOM cunbl Fg Heobxogumo gnvHy pbidaros AO,
OB, CB, CD n DF BblbpaTb TakMum obpas3om, yTobbl B
KOHLLe NOHOro TOPMOXeHUs cobnoaanucs cieaytouime
ycnosus:
/BCD = Z/DFE =85 +88° @)
ZOBC =95 +100° |

3HauyeHMe TopmMO3HOW cuabl Fz M ganHa BbiIxoAda
WTOKa Sp TOpmoO3HOro uuamHgpa BC 3asucat ot
[asneHvMa P BO34yWHOW MarucTpannm aBTOTOPMO3a,

no3aTomy CHNTAlOTCA cnpasegnnebimu cneaywoume
beHKLI,I/IOHaI'IbeIe COOTHOWeEeHHUA:
SA = SA (P)
Fy=F;(P)q. (5)
Fy=F, (a)

roe O - yron nosopoTa pbiyara (npusoaa) AB.

Cuna Haxkatvua F TOpMO3HbIX KOIOAOK onpenenseTtcs
C TMOMOLLbIO 3HAYeHWA TOPMO3HOM cunbl Fgz u
nepeaaToYyHOro oTHoweHus ny,. C y4ETOM 3TUX BbIKNAA0K
cuny HaxkaTma F TOPMO3HbIX KONOAOK HAa KONECO MOXKHO

BbIPA3UTb CIEAYIOWUMM BbIPAKEHUAMM:

F=F[F,(P), n,]
F:F[FB(a), np] . 6)
F=F[F,(S,). n,]

BbipaxkeHusamn (5) n (6) onpepenaoTcs OCHOBHbIE
reomeTpuyeckme U CMA0Bble NapameTpbl ONTUMALHOW
TOPMO3HOW nepegauv MOTOPHOrO BaroHa
3/1eKTponoe3aa, YTo ABNAETCA HEOHXOAMMbIM yC0BMEM
ONA  peleHuWA  3afady  CMHTe3a B npouecce
NPOEKTUPOBAHUA ONTUMANLHOW Nepesaym

3. 3AK/TIOMEHUE

Takum obpasom, cos3fgaHa oNTMMasbHAA PblyarkHan
TOPMO3HasA nepejaya MOTOPHOTO BaroHa 3N1EKTPo-
noesza MNyTEM 3ameHbl C/IOXKHOM cUCTeMbl NPMBOAA
bonee npoctbim npuBogom. ObecneyeHa nepegaya
TOPMO3HOFO YCU/AMA OT TOPMO3HOTO UMAMHAPA C
ManbiMU NOTEPAMM Ha NPeoJoNeHUe CWUbl TPEHUA.
MPMHUMN CO34aHUA ONTMMa/IbHOM TOPMO3HOM Nepeaaymn
MOXHO MCMO/b30BaTb AN ONTUMANbHOIMO MPOEKTUPO-
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BaHMA TOPMO3HbIX Pbl4aXKHbIX nepegady noaBUXKHOIO
COCTaBa.
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UDC 656.2
OPTIMAL BRAKE RIGGING WITH TWO-WAY PRESSING OF SHOES OF THE ELECTRIC
TRAIN MOTOR CAR

G. Sharashenidze, M. dolidze, N. Mgebrishvili, S. Sharashenidze
Departament of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is corroborated the necessity for optimizing the existing brake rigging of the electric train motor
car. An improved variant of brake rigging by means of replacing some of the shoes and articulated combinations has
been designed. The new system has less levers and articulated combination. The work gives analytical expressions of
reduction ratios by considering power and geometrical parameters of the braking system. Using the optimal brake lin-
kage will ensure the meeting of the requirements for the safety of movement, economic efficiency of production and
assembling of the linkage, as well as the braking effect at high speeds of movement.

Key words: brake rigging; lever; shoes; trannsmission ratio; wheel.
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ABOUT EXPEDIENCE OF CHOICE AND ELABORATION OF OPTIMAL SCHEMES

OF RAIL-CARS BRAKING LEVER TRANSMISSIONS

G. Sharashenidze*, P. Kurtanidze, S. Sharashenidze, T. Nadiradze
Department of transport, Technical University of Georgia, 77, Kostava str, Thbilisi, 0175, Georgia

E-mail: g. sharashenidze @ gtu. ge

Resume: There is given the the analysis of rail-cars
braking lever transmissions. Basic conditions of construc-
tion and exploitation of the optimal braking lever trans-
missions are adopted. Optimal variants of braking lever
transmissions of the passenger and refrigerator rail-cars
automatic brakes, having less number of links and hinged
junctions in comparison with existent ones, are elabo-
rated. It is substantiated, that designing of optimal
transmission should envisage modernization or creation
of a new variant of the existent driving unit, at which
the brake performing unit can remain unchanged.

Key words: brake; braking transmission; lever;
hinged junction; braking cylinder.

1. INTRODUCTION

A safety movement of the railway rolling stock on the
rectilinear track, curved sections or at emergency situa-
tions depends on the reliable functioning of the braking
lever transmission. A braking lever transmission is a basic
part of the automatic brake, which is actuated by action
of the braking cylinder rod [3]. Braking lever transmis-
sions are known for freight, passenger and refrigerator
cars, as well as for locomotive systems of traction. Brak-
ing lever transmissions for freight cars are characterized
by one-sided pressure of the braking shoe on the wheel
and in other cars and in locomotives are used transmis-
sions with two-sided pressure of the braking shoe on the
wheel [4].

Basic characteristic parameters of the braking lever
transmissions are researched in conditions of both static
[3] and dynamical [1,2, 6, 9] actions. The process of the
braking force transfer from braking cylinder to braking
show is studied and series of optimal braking transmis-
sions for freight and refrigerator cars are created [ 3, 5].

An optimal variant of the braking lever transmission
is distinguished by less number of links and hinged junc-
tions in comparison with existent one, that ensures a
constructional simplicity and less losses of the braking
force in the hinged junctions. Such transmissions were
created and corresponding calculations were carried out
[6, 8, 10]. Improvement of the optimal designing metho-
dology and elaboration of new transmissions with the
purpose of their selection and application in the rail-car

automatic brakes represent an actual problem of mod-
ern rail-car building.

2. THE BODY OF THE ARTICLE

The existent scheme of the rail-car braking lever
transmission with two-sided pressure of braking shoes
on the wheel can be given in such a form (Fig.1). It
represents a combination of two similar performing units
of the brake CGDKFEO, and MNPRSTO; interconnected
by the driving unit O3;ABCML, that is actuated in accor-
dance with displacement of the last hinge A of the brak-
ing cylinder rod. At displacement of hinge A to the right
lever CG is displaced to the left, lever GR turns about
hinge D and shoe K is set against the wheel rolling sur-
face. Lever DE is displaced to the left, that will make
hanger O,F turn about hinge O, and shoe F will be set
against the wheel rolling surface.

Fig.1. The existent scheme of the rail-car braking lever transmission
with two-sided pressure of braking shoes on the wheel.

The existent transmission is characterized with great
number of links and hinges and therefore losses of the
braking force developed from the braking cylinder are

great.

An optimal scheme of the braking lever transmission
is elaborated where the brake performing units are re-
tained and the driving system is presented in the form of
common drive (Fig.2). The optimal scheme represents a
combination of two similar performing units of the brake
MNPRSTO; and BCDKFEOQ,, that is actuated by means of
common drive AM. According to the scheme, braking
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force Fg developed from the braking cylinder, is applied
at hinge A of the common drive.

Fig.2. The optimal braking lever transmission of the rail-car with the
common drive and two-sided pressure of braking shoes on the wheel.

Rotation of drive AM about immovable hinge O,
causes displacement of levers BC and MN applied at
hinges B and M, in the result of which hinge C is dis-
placed to the left and hinge M to the right. Then the
braking process proceeds according to the considered
scheme (Fig. 1).

The optimal variant of the transmission is characte-
rized by simple construction of the drive. The chaotic
motion of the existent drive O3;ABCML is replaced by the
movement of the common drive AM, which is submitted
to strict mathematical formulae. The successive pressure
of braking shoes against the wheels rolling surfaces is al-
so achieved. Number of working levers and hinged junc-
tions is decreased by two.

One more variant (Fig.3) of the optimal transmission
was created. According to this scheme, the brake per-
forming unit is retained and the drive unit is presented in
the form of plane parallelogram AMUB, having cantilever
parts BC and BN of its sides.I

Fig.3. The optimal braking lever transmission of the rail-car
with the common plane parallelogram and two-sided
pressure of braking shoes on the wheel.

Ne 2 (472), 2009

According to the scheme, braking force Fz developed
from the braking cylinder is applied at hinged junctions
M of the common driving parallelogram. Under action of
this force levers AN and UC will turn about immobile
hinge B, in the result of which hinge C will be displaced
to the left and hinge N to the right. After this, the brak-
ing process proceeds according to the considered rule.
Here also, the number of hinges and links is decreased.
Besides, effectiveness of the braking force action is
achieved, that is explained by variation of lengths of the
cantilever parts BC and BN of the plane parallelogram
sides under the braking process.

With the use of simple construction OsAB of the driv-
ing unit an optimal braking lever transmission with the
common guide and two-sided pressure of braking shoes
on the wheel, is created (Fig. 4). The brake performing
units BCDKFEO, and BNPRSTO; were retained. The brak-
ing force Fg is applied at hinge A of drive OsAB, because
of which hinge B is displaced along common guide Y-Y,
hinge C is displaced to the left and hinge N to the right.
After this, a full braking is performed with the pressure
of shoes S, R, K and F on the rolling surfaces of wheels.

Fig. 4. The rail-car optimal braking lever transmission with
the common guide and two-sided pressure of braking shoes
on the wheel.

Number of links in the offered optimal transmission
is less by one and number of hinged junctions is less by
three, in comparison with the existent one. On the rail-
car we’ll have number of links less by four and number
of hinged junctions less by twelve, that predetermines a
certain technical and economical effectiveness. Besides,
constructional simplicity of the driving unit and reliable
technical parameters from the standpoint of the braking
force transfer, must be underlined.
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3. CONCLUSION

1. There are elaborated schemes of optimal braking
lever transmissions with small number of links and
hinged junctions for passenger and refrigerator rail-cars.

2. Any variant of the optimal transmission ensures ef-
fective transfer of the braking force from the braking cy-
linder to the point of application of braking shoes, with
small losses in the hinged junctions.

3. Movements of component elements of the optimal
braking lever transmission are submitted to the strict
mathematical formulae and are determined by the law
of movement of the drive unit of a new type.

4. Geometric and constructional perfection of optim-
al transmissions ensures the simultaneous pressure of
braking shoes on the wheel rolling surfaces.

5. The construction of any offered optimal transmis-
sion decreases the noise level in the course of the rail-
car movement or at the use of the automatic brake at
the moments of braking and embracing.

6. Introduction of the optimal braking lever transmis-
sion of new construction in the rail-car building is related
with significant technical and economical effectiveness.
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INFLUENCE OF BODY FORM ON THE LENGTH OF THE FREEZING

T.Megrelidze, G.Gugulashvili, E.Sadagashvili

Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The food products freezing is widely use as in industrial, as in living sphere. Many causes influence
on the food products freezing process , from which one of the more important are the frozen body form and meas-
ures. In practice the frozen body more spread forms are the sphere, the cylinder and the rectangle parallelepiped.
The carried out work results show, that the any body freezing time is depended on this body bulk and heat trans-

mission surface area. The body freezing time is proportional of its bulk and it is not proportional of this body sur-

face area. For sphere and cylinder form body the freezing quickness determination geometrical greatness is their
diameter, but for the rectangle form body is determination their sides length and width ratio.

Key words: freezing; form; sizes; bulk; surface.
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B/IMAHUE ®OPMbI TE/IA HA NPOAOTKUTENBHOCTb 3AMOPAXUBAHUA
Merpenungse T.A., l'yrynawsunn I.J1., Cagarawsunn 3.3.
[JenapTtameHT TpaHcnopTa, [PY3MHCKUIA TeXHUYeCKnii yHuBepcuTeT, pysua, 0175, Téunaucy, yi. Kocrasa, 77

Pe3lome: 3amopaskrMBaHMe NULLEBbIX NPOAYKTOB LUMPOKO UCMOJb3yeTCA Kak B NPOMBbILIEHHOMW, Tak U B BbITOBOM
cdepe. Ha npouecc 3amoparkMBaHMA MPOAYKTOB OKa3blBAaeT B/AMAHME MHOMECTBO (GaKTOpOB, M3 KOTOPbIX 0co60
BaXHbIMM ABAAIOTCA GOpMa M pasmepbl 3aMOParKMBAEMOro MPoAyKTa. Ha npakTMKe cambiMM pacrnpoCTpaHeHHbIMM
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dbopmammn oxnaxgaemblx Ten ABAAOTCA chepa, UMAMHAP M NPAMOYrO/bHbIM napannenenvnes. Kak nokasbiBatoT
pe3yabTaTbl NPOBEAEHHON PabOTbl, NPOAOMKUTENBHOCTD 3aMOpPaXKMBAHMA NtOBOro Tena 3aBUCUT OT 06bema AaHHOTO
Tena u NNowWwaam ero Ten1006MeHHOW NOBEPXHOCTU. MPOAOKUTENBHOCTD 3aMOPAXKMBAHUA TeNa NPONOpPLUOHA/bHA
ero obbemy M HeNnpPonopLMOHaAbHa NAOWAAN TeENNOOOMEHHOW NOBEPXHOCTU AaHHOIO Tena. Ans Ten chepuyeckom m
UMAMHAPUYEcKon Gopmbl onpedenstolleli reoMeTPUYECKOW BENNYMHOM CKOPOCTU 3aMOpPaXKMBAHWUA ABAAETCA WX
avameTp, a a4na ten Gopmbl Napannenenunesa onpenensiouen BeMYMHOM ABAAETCA COOTHOLEHNE ANMH UX BOKOBbIX
CTEHOK.

KimoueBsie cioBa: samopaxkuBanue; popMa; pasMepsl; 06beM; TIOBEPXHOCTb.
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UDC 656.13
THEORETICAL BOUNDATION OF AN ESTIMATION OF COMPETITIVENESS OF VEHICLES

V. Kharitonashvili, V. Tsertsvadze
Department of transport, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175, Georgia

Resume: There are given the analysis of theoretical foundations of an estimation of competitiveness of a product
and bases of an estimation of competitiveness of the vehicle, as products of heightened danger for life and health of
the person. The vehicle estimation is advisable to carry out a method of a comparative estimation of the vehicle from
dimensionless integral criterion, mainly its parametres of traffic and ecological safety.

Key words: vehicle; competitiveness; integral criterion.

YAK 656.13

TEOPETUMECKUE OCHOBbI OLUEHKU KOHKYPEHTOCNOCOBHOCTU
ABTOTPAHCIMNOPTHbIX CPEACTB

B.A. XaputoHawsunu, Llepusaase B.3.

[JenapTameHT TpaHcnopTa, FPy3MHCKUI TexHUUecKknin yHusepcuter, Ipysua, 0175, Tounmcy, yi. Kocrasa, 77

Pe3tome: [laHbl aHaNn3 TEOPETUYECKMUX OCHOB OLEHKN KOHKYPEHTOCMOCOBHOCTH M34EeNNA U AaHbl OCHOBbI OLLEHKMU
KOHKYPEHTOCNOCOBHOCTU aBTOTPAHCMNOPTHOIO CPeACTBa, KaK M34e/nA MOBbIWEHHOM OMACHOCTU AAA M3HU U
300poBbA YyesnoBeKa. OueHKY aBTOTPAHCMOPTHOIO CPEACTBA LLesecoobpasHO OCYLLECTBUTL METOAOM CPaBHUTE/IbHOM
OLEHKWM aBTOTPAHCMOPTHOrO CPeacTBa C y4eToM 6e3pasMepHOro MHTErpasbHOro KpUTepua, NPeMMyLLECTBEHHO ero
napameTpoB 6e30MacHOCTU ABUKEHWA U IKOSOrMYEeCcKo 6e30nacHoCTy.

KiroueBrie coBa: TpaHcnopTHOE CpeacTBO; KOHKYPEHTOCNOCOBHOCTb; MHTErpabHbie KpUTEPUM.
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PARTICULAR ASPECT OF THE PROGRAMME OF PICTORIAL DECORATION OF
THE PSALTER FROM THE GEORGIAN STATE MUSEUM OF ART

Abutidze M.

Department of social science, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The image of Biblical King David, under a statute of a soothsayer prophesying eternity of the Saviour and
the Church, included in “classical” scenes of the Gospel serves to voice monastic, ecclesiastic idea of decorating pro-
gramme of the Psalter (i.182) kept in the Georgian State Museum of Art. In addition, it clarifies, that among the Psal-
ters rewritten in Georgian we know, it is the first time of dealing with the third mixed version of aristocratic and ex-
planatory redactions of decoration of this part of the Bible.

Supposedly, the ecclesiastical, monastic idea, i.e. connection between Biblical Moses’ congregation and the Chris-
tians — the faithful of the church, or its shepherd, accented in the illustration programme of the Psalter (i. 182) kept in
the Georgian State Museum of Art, together with the multitude portrayals of David knelt in prayer, or his harp trans-
formed into occidental viola in the miniatures, somehow denotes to Teimuraz Anthon Bagrationi, mentioned in
“Nuskhuri” addition of the book, the former heir apparent inspired by European culture, afterwards the Catholicos,
one of the possessors of the manuscript o. 182.

Key words: Psalter; illuminations; miniature; illustration; manuscript.

YAK 091.3

OTAENbHbIA ACNEKT MPOrPAMMbI XXUBOMUCHOIO AIEKOPA NMCANTbLIPU U3
rOCYAAPCTBEHHOIO MY3EA UCKYCCTB IrPy3nmn

AbyTtnpse M.O.

JenapTameHT 06LecTBEHHbIX HayK, [PY3MHCKUIA TEXHUYECKUIA yHMuBepcuTeT, Mpysua, 0175, Téunucu, yn. Koctasa, 77

Pe3tome: BnvcaHHbI B «K/1aCCUUYECKUX» eBaHre/IbCKUX cueHax obpas bubneiickoro uapa [Jasuga nof cratycom
npopuuatens BevyHOCTM, CnacuTens WM UEPKBWU, TOXKE C/YKUT O3BYYMBAHUIO MOHACTbIPCKOM, LEPKOBHOW waeu
nporpammbl gekopa Mcantbipu (i.182), xpaHauelica B FocyaapcTBEHHOM My3ee UCKYCCTB [py3uK; U TakKe ABCTBYET,
4YTO cpeau MnepenucaHHbiX A0 TOr0 HA FPY3MHCKOM fA3blKe M3BECTHbIX Ham [lcanTtoipeld, BnepBble MMeem Aeno C
TpeTben, cMeLaHHON Bepcre apuUCToOKpaTUYECcKOM M TONIKOBOM peaakumn aekopaLumm aTo Yyactn 6ubamu.

Monaraem, YTO MOHACTbIPCKadA, LLEPKOBHaA MAeA, T.e. B3aMMOCBA3b mMexay nactsoit Mowvces U XxpucTMaHamn —
MacTBOM LEepKBU, am ke ux MNacTbipem, KOTOpaa aKLEeHTUPOBaHA B Nporpamme uanoctpuposanus Ncantoipu (i. 182),
XpaHsawenca B [locyfapcTBEHHOM My3ee WCKYcCTB [py3sMnm BMmecTe CO MHOXEeCTBOM W306pakeHui Kone-
HOMpeKNoHeHHO monAweroca Jasnaa, unm xe ero apda, npeobpasoBaHHas B MUHMATIOPaX B 3anafHbli anbT, TEM
WAM MHBbIM 0BPA30M YKasblBAET Ha YNOMAHYTOrO B NMPUNMCKe KHUMM Ha "Hycxypu" Telmypasa AHToHa BarpatuoHa —
BAOXHOB/IEHHOIrO €BPOMNENCKON KynbTypoi, ObiBlWIEro HacnegHMKa npectona, BnocaeacTsun Katonmkoca, ogHoOro 13
BNadenbLes pykonucu i. 182.

Kirtouessie ciioBa: McanTtbipb; yKkpalueHne; MUHUaTIOPa; MANKOCTPaLIMA; PYKOMUCS.
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UDC 009
CONTRAST ANALYSIS OF ILLOCATION ACTS ON THE BASE OF CLAUSES OF THE POLITE CONVER-
SIONS IN SPANISH AND GEORGIAN LANGUAGES

E. Gelovani
Department of foreign languages and communicatons, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: We have made the contrast analysis of illocation acts in this article on the base of clauses of the polite
conversions, which we use during Georgian-Spanish and socio-cultural relations. We have also provided the typologi-
cal contrasting of polite forms between these two languages. We have considered the internal ties of polite conver-
sions, as the correlation between the members of the sentence, which reflects semantic correlations with the other
members of sentence or with whole sentence. We have noted, that the polite conversion is the universal type of be-
haviour, which corresponds to the social behaving norms and acts in accordance with norms of culture. In this article
we tried to single out namely these cultural norms.

Key words: politeness; illocation acts; substantial; propositional; communication; contrast analysis; mimicry; ges-
ticulation; intonation; context; cyntactical category; imperative, archaic verb.

YAK 009

KOHTPACTHbIX AHANU3 WUIOKALMUOHHbLIX AKTOB MPUMEHEHUEM ®OPMY/ BEX/IMBOrO
OBPALLEHUA B UCMAHCKOM U TPY3UHCKOM A3bIKAX

FenoBaHu 3. A.

[enapTameHT MHOCTPaAHHbLIX A3bIKOB M KOMMYHMKauuii, [PY3MHCKUIA TexHudeckui yHusepcuteT, [pysusa, 0175,
Téunucw, yn. Kocrasa, 77

Pe3lome: B gaHHOM cTaTbe Ha ocHoBe GOPMYN BEXKNMBOrO 0bpalLeHMsa, Mbl NPOU3BEAN KOHTPACTHbIA aHanu3
WNIOKALMOHHbIX aKTOB, KOTOPbIE, Mbl UCMO/1b3yeM BO BPEMSA FPY3UHO-MCMAHCKUX U COLMO-KYNbTYPHbIX OTHOLWEHWR. Mbl
TaKXXe Mpou3Besn TUMONOTMYECKOe MPOTUBOMOCTABAEHNE BEX/AMBbLIX GOPM MeKAy 3TUMM ABYMA fA3blKamu. Hamwu
6bl/IM PAaCCMOTPEHbI BHYTPEHHWE CBA3U BEK/IMBOrO 0BPALLEHMA KaK B3aMMOCBA3b MEXAY Y/eHamu npeasioxeHus,
KOTOpble OTPaXKAlT MbIC/IUTE/IbHOE COOTHOLIEHWE C OTAENbHbIMU YNEHAMW NPEaNONKEeHUA WAM MONAHOCTbIO C
npeanoskeHnem. Mbl TaKkKe OTMETUAU, YTO BEXKNNBOE 0BpaLLEeHUNe - 3TO YHUBEPCAbHbINA, OAUH U3 TUMOB NOBEAEHUSA,
KOTOpbI COOTBETCTBYET HOPMaM COLMaNbHOrO NOBEAEHUA U AEUCTBYET KOHKPETHO N0 KaKOW-TO Ky/bTypHOM Hopme. B
[AaHHOM CTaTbe Mbl NOCTaPaNUCh BbIAENUTb UMEHHO 3TU KYNbTYPHbIE HOPMbI.

KiioueBsie C/0Ba: BexAMBOCTb, MAOKaUMOHHbIE  aKTbl; CybCTaHUMpOBaHME, MNPOMOPLMOHANLHOCTD;
KOMMYHMKaLMA; KOHTPACTHbIA aHANU3; MUMUKA; KECTUKYNALMA; MHTOHAUMSA; KOHTEKCT; CUHTaKCMYEeCcKan Kateropus;
MMNEepPaTUB; apXxauyHbIi rnaro.

d9derbigarol msGowo 23.02.09
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E-mail: eko_gelovani@mail.ru
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0bgaoby® 96900 o wogobyggbom, MM glidsby®
96570 93005 glmds mbmgbols 0M0d LM sE y090l
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1. Igbsgoano

LEs@ool 3genggol Lggdms mbemgbomo gm®dg-
b0l @obsloomygds. hggh o3 Fymboo  dgdmgonsm-
3 gd0m s aobgobogrsgm, my @s JoMEs3oMo ©s
00030 LB Ja0go0  aodmoygbgos mbmgbomn  3mb-
LEOYJ305do gldsbyd ©s obyaroliy® gbgddo go®-
dogna@o 303960 3o300L @AM,

3mMIgbogsios  Fomdmwagos @smobydo  Lodygo-
Logob comunicatio. Comunico 6odbogls ,,30bg5bmgs-
©0gd%, 13535300098 ©s ,,3930b35JBgo0” . obyy  jm-
d9bogoos  bodbogl  PHmogMmmdsl, SsbOms  ws
0goms go3gesl. gl oMol L3g30R0g9®o go@ds
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b00-3Omdomo  Loddosbmdol 3dmzgLdo.  3mdygbogs-
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q96Jombodgdom, 3mIgbogscoyg®o gublioom -
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9Omggenos. ol s@ol Jobobdodsdmgao IgByggeng

00 dnddgegds, Gmdgmoi bogds 9B Yz gdomo
Jsagol 3mobiedgdobs s Fglgdol dglisdsdolow.

Lodg@yggerm  oJBol  @sdobslosmgdgemo  mgoly-
doo: aobbdobgs,  Jobobpolobymmds  (0bFgbloy-

OMde) s Jmbggbzoygmdmds. Ladg@yggerm od@o ym-
39e0mgols  dodo@myaos  Imlsygd@obowdo.  Lodgdy-
3900 3]0l mobdodpgg@mds Jdbol ol @bl.

bodgdgaaem  oJob  o@og@mo  d3gmaseato  yo-
bobognogos, Aol 3bmg@goslosh  3mbdgdlEdo

sbm@0gmades dgagmo (2). Jgdygamaos doddgwg-
b0l 5@ los, @mdgmoi [o®mdmodggds bogobms dm-

Aob. LodgByggem oJ@ol 3mmdagds@dogs aobbogny-
oo dDogogo mgm®gBogmbols dogd  @obygoldy®
363983090 0. mydi3s Jobbmd@Mogo s Aobgoms-
9090 mgmos 53 badg@yggenm oj@obs gobbo-
goegen 0dbs @by gol@Ydo Goanmbmgools ho@dhemdo
LodgBygggeem  oJ@gdol  mgm@osl  Loggydggero  he-
9@ 0byaolgands Go@mbegmbds «x. mbEobds
(1), > gobogMmEm mogol mgmdogen bsddHmddo.

Lodgdyggeem oJBgddo Imbofomrgmdgb dmlsydmyg
o sE@glis@o, Mmdgmboi  sdmEosh,  @maMGO3
90mdsbgnl  Jodol  Igmebbdgdymo  LmEoswrydo
Am@ols ©s Bybjiool Bo@omgdangdo.

ROba0 mgmdgBogmbol, dg9bog@ols (5), dobg-
300 Lodg@yggerm  oJBo  o@bgdmdl  Lsdo  Lobol:
35bbogdomo, d@dobgdomo s Jombgomo. bmanm
& 39M0M5B-mM 930060 (4) 2odmygmnl M6 goBgym-
ool 2obibowgdonls s mbmgboml, @™ gdos
mo30l  dbMog  dgodangds  ooygml  d@dobgdom @
Jombgomn gm@dgds: 1. mbmgbs, Gmdgaoi dMdsby-
ol 308mbo@egh aoMiggaeo Lsddol dglsbdyeng
dano; 2. mbegbs, GmIgenoi  gombgomo  gm@dom
3°3m0bs@gds s 0mbmgl  0bgm@dsizools dowgdsls
‘dgbodadols gombaby.

0bemgbol 30MEs3000 s 0®0odo LEBSEYH0g00

doboygddgms  @obygoldgdo  aodmbo@yemgds
bdodoe  slmEo®egos  mbmgbols 0o®odo  sBgdom
> Slggg mogobosbmdols 3bgdom, bLowsis  opy-
@obbdgds 3o5G0g0bgds ©s bmEosado walidsb-
300l ©skg@s. ®wbmgbs  dgodengds  godmbo@ e
0dbgl Bmboyd@ol dogd ILdgbanols sgBmG0Rg@ols
30bo000sb, 3 dgdnbgggodo @obygolR g Rme-
5L oJgl 6Mdsbgdols ogmyyEeg®o dogns s o@
3°dmbo@Gogl 0535b0sbmdsl. gomymazomo megsbos-
bemdols godmbo@yangds dbdgbgrols dods@o yodmob-
>®gds  @obgobR Mo gm@dgdols dgdggmdom, @®-
dgemmoi  mbmgbol ommgycog®o  s@godmgs
o>dgm. o3 Godol mbmgbsls dmbisydey 0gygbgdl do-
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‘dob, @m@Es 53BMA0RIH0 5O aoohbos Idgbgen by
ob  gopgg o @b, sM3MboGogGo  godmhbogl.
odol dgodangds  doggh  ogdedJogemo  gm@dse,
©5F4999@o0  godygmgzomo mogobosbo gm@dols go-
dobo@dgosb — odmegdgdymo dygJs@om: Puedes
bajar la basura? Baja la basura.

(Piensas bajar la basura ono? Sino bajas la basura

ya veras lo que es bueno.

Vobopogdols Gmd dogzgl  obmgbomo  ©@s@-
300m3gs, 9bws asgomgsmolfobmm  dgdwgao  3o-
056960  gb3sby®  gbodo: 1 Loygd®ol  mdogd@o
9bos ogml dbdgbgao;

2. Adgbgeno s@0L ol, gobi obmmz09agdls
> 900 dmJdgogdsl 3Gm3mboizombsgy@o  do-
boo@lom;

3. A0lboyddyg Lot gdemdls 3Mmogoagy00m;

4. 20dmygbgdymo g@sdsBogygeo ©AM  bws
04l oFdgm o6 dmdsgoeoo.

@obygobBydo  gm@ds, @mdgmoi  dMdobgdsls
3odmbo@dogl — [obopomgdsdo 03d3g@s@ogom  yo-
dmygbgds, mydzs oo dgodamgds godmbo@ogogls
0535b05bmdsl (gl3sby®d  gbsdo). o 9339 0bEm-
booobge  odmyoegdygemo, mbmgbos  godmbod -
@o %y 6@dobgds. dgmag IbGog, mbmgboli ogom-
396090 dsgnom dobio 25dmygbgds ©sdm o gde-
oo 3mdgbogozog® LodgsEosby.

gombgomo LEOYIHYHo3 gOm-ghmo eobagol-
OO0 BmAdos, Gmdgmoi bdoGoe  asdmoygbgods
0535b0osbmbdols @M. dolo godmygbgdom demboy-
d@g 3sLgbol mogolygagdsl odarggl jombgaby
2M530b0oGoy@mbsol  godmbo@gol  aodgdyg.  gbise-
by@do gl s@ol dmpogy@o bdbs Poder, @oi do-
dodmygenos  Abdgberol  Yglodargdmmdsby o
bdbs Querer, Goi dododmygaos dLdgbenols Liyd-
goenbyg (Querer bajar la basura?

(Puedes bajar la basura?

nbmgboll  5JBgdo, odmbsgyo  gomnbgomo
LAGOYIAYO YOl Fgdggmdom, Dglsdangdgemos ogml
2530083000, Mo3 ©sdmogdgmos 0dsbyg, ©o-
3063090 gd9os my sHs mbmgbs: (Puedes traerme
un café?

(Hay café?

Log@mmE, G5G YBOM  5M830M30M05 50,
doo guam 3gBo 0535bosbmdss godmbo@yao.

olggg 9bws 5@0bodbml, G®I mbmgbsl msb
obanogl  bmendg  dg@doagdygeo  @mbo:  Perdon,
perdone, disculpa(e), por favor, me haces el favor de...,
hazme, gl ULodyggoo Fobowpowgdol wsbsfoldo ob-
domgds, mdis Fobowswgdols dmenmdoi ggbgog-
b5 bogrdg. s@lLgdbmdls Lbgs Lobol aodmbe@yeny-
4960, Gmdmgdoi godmoygbgods, Gmyme G dgdom-
dogngdgemo gm®@dgdo s Gmdgemms  Lodgomgdo-
o3 Jmboydmyg godmbo@oegl Fybogl 0dol aodm,
&m3d ILdgbgamo dgofgbs: No quisiera molestarte.

Ja se que estas muy ocupado, pero se me ha
estopeado el coche; (Podrias llevarme a casa?

Ne 2 (472), 2009

obgm  @@>bSTo, @mam@ois “la basura huele
mal”, 20033990 0bmgbols godmbo@dyagdss bo-
a9mobbdggo, o3 Jgdmbgggedo 5@ oMol o5@ob
1393080b0MYds s 030 MA0Y6GMYdYmos  Log-
bol o 5> Mebsdmboyddols Jodom.

95OYM G0N0 M535b0sbmdols gl aodmbod e gds
o >Mol dododmygmo  msobsdmbsygdb@olisdo, do-
3®od doobz ol dggbgde.

o Loobdgdglbom odbgds dmgoygebmo obyano-
Lo d33a0ggoM0  Joenols dmano Jso@oggdols (3)
dog®  hoGodgdbymo  sbognobols Jgogagdo  moge-
Dosbmdols LE®s@gaogdoli gbobgd gldsby@dls ©s
Joomaen gbgddo (s3g@og7eo go®osb@o).

“Omamai  dobsgrmebgmmo  oym,  gbdsbgangdo
s odgMoggemgdo,  gobydbggmow  LmEosmyd-
9306mdoggdo  LEsLygbols oy aobsmergdols ©m-
boli  doygbgosgow, 04gbgdgb  Lodo  3odgapmdools
LEA®5Gga090l: 30Msdod LEAMs@ga0gdl, 3ommdo-
Mo 5M3300©s300  5by 0M0d  bEAMSG9R09dL  ©s
2M5300mdom  060d  LEMsRgy090L.  bLE®oGga0gd0,
Omdmgdoi  gzgersdy bdodsw  asdmoygbgds, dg-
30mggdgmo dmbsgdgdol dobggomn dodmbdomsw
06050 BAMSEga09d0s, GmIgamnsg g0 mbmgbols
©53300mg5,  09das  domo @0 ghe@ Y@ yeo
3609gbgarmds  mbmgbols  o@  aodmbo@ogl, oo
Ag6m  Jglodemgdemmbol  os@godmgs ogm. doy;:

(Podrias prestarles losapuntes de ayer?
(Te imporlaria bajar la nusica un poco?

gl oMol 3o@mbomse  0®odo  LEMSA Y0900l
aodmygbgds  (Blum-Kulka 1989; Le pair 1996; Van
Mulber 1996).

93boyg@os, dopa@sd Igm@g, 35BJYMM0s, OM-
dgamoz  gggeoodby  bdodow  godmoygbgds,  o@ols
000050  5M5300Md0m0  LAMSBy0900L  3oBgam-
Moo, of dgol Jbm@eme Jodogdgdo. @o@dg@od -
Ao 0OsbOMgbgdol aodm  obobo  sdmgowy-
dgem0 5@00b doMomse  3mbEgdbBby s sMEmY
obg mogobosbmdol wsBgodmgs >gm.

30053000 LEAMo@ 90900 bogemgdom aodmoyg-
bgdo, 2oblbgoggdom Jo@Mmbomse 0M0do S oS-
300mdomaE 0M0do LEMs@ga0gdoliogsb.

30Gsdodo  LEOSBIR0g00, dogbgosgsm  0dobs,
Omd  bogargd  omosMgdsls  33mggogh  doMmdomow
0006 ©s  5M5300MbomsE  0Mm0d  LAMs@ga09dmsb
‘Jgosdgdom, doobz bogdome b'doMoe asdmoygbgds.

dogbgosgs  0dolbs, @md  sdg@oggegdls s
9b3obgargdl dmdol s@lgdmdl bpaoglbo Fgbwgb-
(30950 bgdmebodbya  LE®SBga0gdmsb  ©s3og-
‘dodgdom, >OLgdmdls 333900 goblibgaggdgdoe.

23903980 gd0ls dogd  as3mygbgdyemo  3o@mdbo-
oo 0M0d0 LMo ga0ngdo  dgoepagbl  54%, dols
dmboggl  0Mods  s@s30Msdo®mo  LE®sAga0gdo.
30MEsdodmo LEMs@ga0goo dglbedy sepoals 0gogg-
bg6 (15%).

9b3obgargdl dmdol ho@omgdyemo  asdmgomb-
3oL Jggae hobl, @md gldsbgamms 44% ¢306e-
Babmdsl  sbodgdl  3odmdomo  0M0od  LEGSE -
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3090L.  dmbsbargmdols  39%  0ygbgdl  3owsdo®
LAGSAIR0golL. dmgm  spaomo  gkodogh  s@sdo-
OM30ms© 0M0d LEA®o@gy09dL. (20%).

90 30MEsdo®o LEMSAIR09d0L aodmygbgds gb-
3obgems dog® momnJdol max g omgdsBgds sdg-
00390900l dgdmbgggob.

2396039 gdo  930@5@glmdol  obokgdgb 00
LAGSBp0g0L o  sMslmegl  04gbgdgbh 0d3gde-
®ogL dogbgosgo Lmaosmy®o bbgsmdobs. megd-
3o gb3sbgergdo Podymugh 3o®MwsdoMo LEMSEY-
30900l 253mygbgosls sMsgdm  Lo@ysiosdo. bm-
3o gao  bbgsmdols w@ml olobo ds0b3 3oMs-
300 LEMoBgy09dL dododmaggb. o 339 dgodeng-

b5 oo  Gomb  SMymgdogl 3@ ydhgmmo
B JBMAgd0  Logosgygdo 9y dogsyR@gdomo

©olBobinol dgdmbgggsdo.

35057493980, 09 Gmdga LE®s@gaosl godmo-
49690l glidsbgemo oy sdgMoggero, ©sdmowgdey-
oo dmEgdge bodgsEosby. do@wsdodo LG®e-
0930900 >OGMY obg mo35bosh RMAIsL godmbe-
B>396, go@g o0Modo, oby 390  ©8g5IBJ03gOM
Omdgano  LA@s@gaool  godmygbgds osxmdgdps —

300Es30M0l 09 0®odol.  ©sgsgoJbo@gm, @m3
2dgMoggemgdo o gbdsbgangdo @ gbrgbzoydswe
3503399 Lodyo@osdo  bbgswslbgs  LE®s@g-

3090l 04969896, gl @odmgowgdyaos 0dsbyg, ™y
@5 boboli dodosdmgs s@lgdmdl g@mdsbgmls dm-
Aol 53 @ gym@gasdo. dop. odd-do  dgym-
dOg@ YA mogAmnmdsdo bdodos oModo ob gom-
4 g8omo ms35bosbmdols LEMsGgy0gdols godmygbg-
b5, gldsbgmdo jo — bLodgamddm oy mxoby®
F69do ogdomo mogsbosbmdols gm@dsl sbodg-
596 30M53 glimdsls.

mxobyg® LodqeEogodo gldsbgmmgdo s sdg@o-
o gdo  Lbgowolbbgs  La®s@gaogdl  0ggbgogb.
m®0g9 dodsGmogl 0M0d s Jodmdom  LHOSEI-
3090L, dop@sd LydlB@ms@gyools asblobwg®s o>@-
Lgoomo@  goblbgogogds. dsGmoaos, gl 4dbodg-
bgenm  goblbgoggdss, doa®sd  gbps  s@obodbmls.
dog.: g, 8dgMoggeo,  dohggyeo o mxsbols
F930900bodo mbmgbolsls aod33gsmo  LE®SE -
300l 3odmygbgdols, hogoogod gldsbgmdo ws dgb-
doll wbmgboli oligmo godmbs@yagds, @MIgelisg
hggb goggbgdm bhbydol @AMl (dgodangds gl bo-
300l 9dmE0gamdoesh asdmdpobsdgmdls). dmgoy-
35bmm gAmo dogomomo, 53gM0zgeo amambs o-
do;30dl mogol Jgbgoyagdsl gldsby® mxsbdo
3bmgAgdol  30Mgge  Eggomsb  ©sgsgdodgdom:
1300390 AGmEglsi bowogsw dodoFgogls, hgdds
osbobarolids dmddodms: ,,0bo-doMos, Mo o
(jAnna’Maria ben aqui!). mogosh gogodmg, ©md
hgdbg 2o0@obgdymo ogm, @owysh ,myq dgodeng-
5 oM osdo@o, dog®ed dogbgwo, @m3 gL hggy-
o goEds 0gm*.

od dgdmbggzol dobgogom hsbl, @md gHmls
s> 0dogg  Lodys@osdo  mdo  goblbgeggdyeo
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39 B P000sb  as8mdpobomy LOgmosw aoblbge-
39090 Bm®ds aodmoygbgds.

obggg Logyaolbdms wgool dodo®mgs glde-
by myxobdo: “Hijo, pon la mesa”. oJ Lo@yggs “hijo”
0bmgbol 2o3mbo@ogl, mgdas doeosbow  Fobs-
©5Egds JoMesdoto LEMsRgy00l xagxdo dgool.
gl Foboswopgds  obganoligdse  hoomge gdmes
by dmdoe, oby sdgMoggeo o5 0Mm0d LEMSA Y00l
35dmoy9b9ds

“Could you set the table?” - (“;Podrias poner la me-
sa?")

sdg@ogye  mxsbmeb  dgosdgdom  gldsby@o
mxobo  s@0ddgds, GmymOE  gOngYmo s oMo
Omam®O 3 0bpogopms xaR0. gldsbgmol ‘dgoeo
o0 9®@dbmdl moglh @ohspdgmop ool dog®,
OmamA 3 obpogowo, dogbgosgs 0dols, @md do-
Lbowdo  a58mygbgdyemos  3oMmesdo®o  LEMSE g 0o.
9l go@omme  hggymo go@dss, @sms myobds
OOmbg dooGmgol. oby  gldsbymo gbol ol og-
mgdagdo o3 dgdmbgggol Boohbgggh bm@dogny@
39Mdoy@  aodmbo@ e gde, Gmdgmoi myxsoby-
@0 Loygddol aml asdmoygbgds. Loygds@os 30@-
5300 LAOSRy090bg, 3o Por la mesa, trae el pan,
dame el mando de TV. wo 0d3g@s@0gol godmygbgds
bygaosi @ bodbogh 0dol, @md gobdy goddsby-

dege00o.

3. obggbs

bgdmm  bomgodowsh  aodmdoboty  ogoliygy-
boo, GmI gl3oby@ gbsTo y3oMsBgbmds gbodgds
0bmgbol 0605 LEMGga0gdL, 0baaoliyyd  9bsdo
30 300©s30® gm®dsl 0y4gbgogh. obggg owgbod-
bgm, @M @obagobdydo gom@ds, GmdgmoE gb-
3obg@  9b5do 6@dobgdols aodmbo@ogl, oM 3397
30639JLE o Ygodengds mogobosbo gm@dol  yo-
dmdbs@ggemoi ogml. obgm Jgdmbggggddo mbmg-
boli ogrem3ygEogeo dsgom dolio aodmygbgds gHmo
dbdog  0b@mboizoobgs  sdmzowgdyero,  dgmdg
dbdog — 3mIgbogozoyg® Lodysiosby.

@0GIHG YA
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UDC 009
DIRECT AND INDIRECT STRATEGIES OF SUPPLIANT FORMS BY THE VERBAL COMMUNICATION
E. Gelovani

Department of foreign languages and communicatons, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: In this article we have characterized direct and indirect strategies of suppliant forms, which are used in sup-
pliant constructions of communication of Spanish and English languages and have concluded, that in Spanish lan-
guage is given the preference to the indirect strategies, but in English vice versa to the direct forms. The research-
ing analysis is made on the base of theoretical statements and works of different linguists.

Key words: communication; intensivity; acts of speech; suppliant form.

YOK 009

NMPAMBIE U KOCBEHHbIE CTPATETMX NMPOCUTE/ZIbHbIX ®OPM MNMPU
BEPBA/IbHON KOMMYHUKALIUU

FenosaHu 3. A.

[enapTameHT MHOCTPAHHbLIX A3bIKOB M KOMMYHMKauuii, PYy3MHCKUIA TexHu4eckui yHusepcuteT, [pysmsa, 0175,
Téunucw, yn. Kocrasa, 77

Pe3lome: B pgaHHOW CTaTbe Mbl OXapaKTEPU30BaAM MPSAMble M KOCBEHHble CTpaTerMm MPoCUTeNbHbIX GopMm,
KOTOpble MCMO/b3YHOTCA B NPOCUTENbHLIX KOHCTPYKLMAX KOMMYHMKALMKU MCNAHCKOrO W aHI/IMUCKOrO A3bIKOB, W
3aK/0YUAK, YTO B MCMAHCKOM f3blKE OTAAETCA NpeanoyTeHMe KOCBEHHbIM CTpaTernsam, B aHrMIMCKOM, HaoboporT,
MCNoNb3yoTCcA NpsAmble popmbl. MccnegoBaTesibCKMit aHann3 Mbl MPOU3BE/IM Ha OCHOBE TEOPETUYECKUX YCTaHOBOK M
TPYZAO0B pasHbIX A3bIKOBEAOB.

KimoueBsie cioBa: npocutenbHaa ¢opma; pedyeBoi akT; BepbanbHad KOMMYHWMKaLMA; KOMMYHK-
KaTWBHas eaMHMULA.

d9dembgarol ms@Gowao 23.02.09
dowydaaos sbsdgdooe 10.03.09
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30M3JB06IIR(O LBEMSBI0S RS OO AMIRO AILMO30L SHMBOL Jo@ALEOL

056300)5®Jd5T()
3. 00Tdgoao*, . d535M0dy

93bm 9bgdols s 3mdynbogscools g3sMmASagbG0, Lods®mggemml Ggdbogydo gbogg@liodgdo, LoJs@rm-

g9eom, 0175, mbdognobo, 3mbEsgsls 77

E-mail: genadi_iashvili@hotmail.com

Agb09gdg:  dmEgdyee  bsIH™Ido  gobbogryyeno

o393 0bg o s Bobfe®mdmJdbol  mgm@ogdolss

> 33mgggdel  Laggdggedy,  Igdgdoggdgmos
3OmEydaool  dguebgdol do@ggBobanmo  LEOSEF
300 o3 LMo ga0900l  Logydgganby  d9ddbognds
3M6398300L  Ogo@oboz0sd  posgsdmmgs  3Gm-

©0930900L  gogowgol sBgogo s 3b0dgbgarmgbo
3oboMEs Jodbbols dmggde.

bo3g56dm Lodyggdo: 0bggbBoEes; JmdgHEogemo
06tg5300; Jo@mdmgdol 0©gb@ogogoos; ojBoggdols
©0M 9oy gdo.

1. Igbsgoano

XX Loygybol 90-05b0 Fangdol  @obsfyolido
LoJommggermBo  dodpobsmyg 3mao@dogy®ds 3@¢m-
39bgdds  g3mbmdogzol badggs o, dglodsdobsw,
00mJdol gggens oo Lofs®dml obydgs yodm-
0y g0o. dbmenme dmaem Fegddo, Lods@mggaomdo
93begeo 0bggbBoEogdol wsbdo@gdom, 539 dogos
0599603y oo s dgoJdbs d@sgoo IzoMy WS
Lodgogmm bofomdm. 3 dgoodgdomn IEo®g@oicbm-
356 o Lofomdmgdl dogggmgbgds L ,,gbg6x0
0639LB0" (gmgomo GYLmsgol sbmBol Jodbobs)
s IgHomdaogmo  Jodbsbs @mdgamoi  msgol
OMbY aobrs Logydggeo LsJo@mggaml gom-
9000 oo Joensdol, G ylmogols os@ligdols.

Ll ,,gbg6x0 0bgglBo®, Gmdgmoig sSbmEmgsbo
Loliygdgdol gomowg@mo dbgogno Y sM8mgdgemos
3533500l Agaombdo, gJl3gys@oiosdo  dggows
50 Fanols Fob. Jo@bobs dbmenme gomo 3Gmweyd-
Bol 20dmdggosbyg o@ oMol mMogbBodgdyeno, do-
Lo 3Ompydaos  Logdsme  ddsgomag@mgsbos,
gbos: 3mboygdols agodxoms, sdmboydol bo@®e-
B0, (30obdodoggdo, 5dosgo, bylGo osbm@dgeg,
s>dmboggdols byaas@o s Lbgs.

Lodob®m  g3mbmdogol  300m95do  Jodbobs
Loko®mgdes bgHombye obgglGoEogobs s dg-
bgxdgbBol gageol, Goms gmbyydgbaos aogfos
dbmgamonl  Lbgs dbbgogno  Jodogdo  Jodbby-
dolomgols.

LoJommggermdo 1995-2003 Fargddo gobsbliy-
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MARKETING STRATEGY AND ITS ROLE IN DEVELOPMENT OF RUSTAVI’S “AZOTI” (FERTILIZER)

FACTORY
G. lashvili, A. Makaridze

Department of foreign languages and communicatons, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: There is considered marketing and pricing theories as well as marketing and product evaluation strategy
on research basis. Realization of concept based on this strategy expanded product distribution area and increased fac-

tory’s profit significantly.
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1. KupuyeHnko 3.B. OT "yTeukn ymoB" K rnobasbHomy
"KpyrosopoTy ymoB" // MunpoBas 3KOHOMUKA U MeX-

UDC 338. 24
DEFINITION OF ""BRAIN DRAIN"" INTERMIGRATION TERMINOLOGY
G. Jolia, N. Jolia

Department of economics and business management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: There are defined the historical aspects of “Brain Drain” as a term, its modern meaning and reasons of
causing it at present stage.

There is specified the essence of “Brain Drain” and it is given other definitions of it, such as “Brain Movement” or
“Brain Orbiting”. There have been studied the main directions of this phenomenon including the world centers of their
attraction with the possible positive and negative outcomes. There have also been studied social and economical and
uneconomical factors of this attraction.

Key words: globalization, innovation, migration, intermigration, recipient, internet, transfer, cluster.

YAK 338. 24

K YTOYHEHUIO UHTEPMUTPALLMUOHHOIO TEPMUHA «YTEHYKA YMOB»

Dxonuma .M., Oxxonna H.T.

[enapTameHT yrnpas/iieHUs SKOHOMUKON U Bu3Hecom, Mpy3nHCKUI TeXHUYECKU yHusepcuteT, Fpysus, 0175, Tounucy,
yn. Kocrasa, 77

Pe3tome: OcsellleHbl UICTOPUYECKME aCneKTbl TEPMUHA KYyTEUYKa YMOBY», ero COBpeMeHHOe 3HauyeHne U OCHOBaHue
Ha AaHHOM 3Tane.

YTOYHEHA CYLHOCTb TEPMMHA KYTEYKA YMOB» W OH 3aMEHEH Ha TEPMUH «ABUKEHWE YMOBY», KKPYroBOPOT YMOBY.
MoKa3saHbl OCHOBHbIE HanpaBAEHMA 3TOr0 NPOLLECCa, BCEMUPHbIE LLEHTPbI MPUTANKEHWUA, OXKUAAEMbIE NONOKUTENbHbIE
M oTpuuaTenbHble pe3yabTaTbl. PacCMOTPeHbl COLMANbHO-SKOHOMUYECKME W HEIKOHOMMYECKMEe  daKTopbl
MeXAYyHapOo4HOro NPUTAXKEHWUA UHTENNEKTYaNO0B.

Kimtouessie cioBa: rnobanunsauma; MHHOBaLMA; MUTPaLLMA; MHTEPMUTPALIMA; PELMUNNEHT; MHTEPHET; TpaHchepbl;
KnacTepbl.
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UDC 338.24

SINERGY OF SCIENCE AND EDUCATION — AS A POWERFUL RESOURCE OF DEVELOPING INNOVA-
TIVE ECONOMICS
G. Jolia

Department of economics and business management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: Sinergy is considered to be a combination of educational and scientific activities, as the main factor of
economic innovation, its efficiency and competability. There is shown the experience of the leading countries, the
field in of the cooperation of a state and private sectors in financing of University sciences. There are considered spe-
cial features of creative education and its importance for the development of innovative economics.

Key words: innovation; integration; sinergy; transfer; campus; technology; creativity.
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CUHEPTUA HAYKU N OBPA3OBAHUA — CUIbHEMLLIUA PECYPC PA3BUTUA
MHHOBALMOHHOW SKOHOMUKU

Dxonuna I.N.

JenapTaMeHT ynpaB/ieHNs SKOHOMUKOW U BU3HecoMm, [py3MHCKMIA TEXHMYECKUIA YHUBepcuTeT, Mpy3usa, 0175, Tounaucuy,
yz. Kocrasa, 77

Pe3stome: lMpusHaHO, YTO coeaMHeHWe y4ebHON M Hay4yHOW [AeATeNbHOCTU — CUMHeprus, Kak rnaBHbi dakTop
MOBbIWEHNA MHHOBALUMOHHOCTU 3KOHOMWKK, ee 3GPEeKTUBHOCTU M KOHKYPEHTOCMOCOBHOCTM. B 3TOM OTHOLWEHUH
MOKasaHbl ONbIT NepefoBbIX CTPaH MUPa, B3aUMOOTHOLUEHMA TOCYAAPCTBEHHOrO M YacTHOTO CEKTOpPOB B
GUHAHCMPOBAHWMM YHUBEPCUTETCKOM HAayKWU. PaccMoTpeHbl 0COBEHHOCTU KpeaTMBHOMO 06pa3oBaHUA U ero 3HayeHue B
PasBUTUM MHHOBALMOHHOM SKOHOMUKM.
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THE BASIC PRINCIPLES OF CREATION OF THE LARGE DEPLOYABLE SPACE ANTENNA
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Resume: In the basic principles of creation of the
large deployable space reflector antenna is dis-cussed an
intercomparison process of the Georgian reflector that
was successfully tested in open space and reflector an-
tenna that is created within the ESA program.

With it, here are advanced the results of ex-
perimental researches conducted by the author and the
features of in tested construction that mismatches with
reflector antenna created within the ESA program.

As a recommendation the author presents the new
variant of 15 meter deployable reflector antenna based
on analyzed and classified works.

Key words: Space; deployable-transformable; ref-
lector; antenna; deployable (unfolding) ring; stan-chion;
prestressed lobes; cantilevered protuberance; approx-
imating network; reflect-ing network; screen.

Fig1l Fig.2

The cosmonauts have prepared the folded reflector
construction for deployment.
Totally the full deployment time of reflector took 11

1. STATEMENT OF A QUESTION minutes. The shaping was proceeded with phased trans-
. formation of the reflector construction (Fig 4 a, b, ¢, d,
The Georgian large deployable space reflector was )
e.).

delivered to the outer space on July 23, 1999, on the or-
bital station “MIR”".

In a transport condition the package dimensions and
mass of the folded reflector were:

- diameter D-0,6 m;
- Package height H- 1,2 m;
- Package mass G -34 kg.

On the orbital Station “MIR” by construction booster
the cosmonauts transferred the transportation package
of folded reflector that was placed in to the special cover
to the “Sofora” girder construction Fig. 1. After montage
of construction transport packing on the “Sofora” their
conducted dismantlement of a special cover from the
folded package. Fig 2.

Fig. 3.
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Fig. 4.

After the transformation of the construction the re-
flector was completely deployed and design position was
fixed.

The parameters of deployed space reflector are:

- Maximum volume of reflecting screen Lmax - 6,4 m

- Minimum volume of reflecting screen Lmin-5,2 m

- Maximum height of reflector latitude H- 1,1 m

- Maximum deviation of reflecting screen from the
designed condition A - + 0,0025 m.

The main objectives of the space experiment were
determined as follows:

- Creation of the large space deployable reflector in
the open space.

- Approbation of deploying system of reflector con-
struction.

- Research of unfolding system, driving mechanism
and electric motor work of the reflector.

- Approval of controllable and stable process of shap-
ing during the construction deployment in open space.

- Obtaining of design position and shape.

- Fixation and reliability of design shape resulted
from the deployment of reflector.

- Monitoring of the shape keeping process that the
structure has reached.

- Estimation of inflexibility — frequency of oscillations,
local and common rigidity, dimensional instability and
etc of the large transformable systems — the space de-
ployable reflector.

- Qualitative analysis of the reflecting network tight-
ness.

- Quality control for kilting and other anomalies oc-
curred during the stretching of reflecting network.

- Ability to achieve the cusp form through the dis-
crete fixation of the reflecting network - screen.

- Determination of stability and of irregular develop-
ment risk, during the deployment and fixation process of
the reflector.

= Experiment was finished successfully (fig. 5).

= Construction of unfolded reflector has been re-
leased from the structure - “Sofora” (Fig 6).

Fig. 6
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= In28™ of July 1999, the Reflector started its flight
on the independent satellite orbit.

Fig. 7

Soon after the successful test, the official memoran-
dum of European Space Agency’s antennas division has
been published (1), where a question about moving up
the “Georgian” reflector into the
brought up for discussion.

By the leadership of Italian company “Alenia Aero-
spazio” the Geeorgian side with other participants in re-
flectors section has prepared the scientific and technical
reference, and started creation works of 12 meter space
reflector within the ESA programs.

In mentioned works been participated the specialists
of Italy (Alenia Aerospazio), Russia (PKK «3Heprus»),
Austria (Magna), Switzerland (HTS) and Spain (Sener).

The 12 meter deployable offset reflector (Fig 8.) was
created by the mentioned cooperation and its applica-
tion area is space.

“European” was

Fig. 8

The scheme of the mentioned reflector from the be-
ginning indicated on the lack of those determinations
what in spite of the project requirements was not dis-

Ne 2 (472), 2009

played in the scheme and has the Georgian reflector.
The Georgian side been indicated on its deficiency.

Coming from that the cooperation working under the
ESA program presented the scheme shown on the figure
8, the Georgian side prepared the hybrid variant of men-
tioned scheme and of Georgian space reflector, where
mostly the design principle of successfully tested reflec-
tor been kept.

Fig. 9

The scheme of new variant of the Georgian space ref-
lector varies by the peripheral part, where the assembly
ring instead cylindrical already is presented as cropped
cone type.

Fig 10

Such determination gave possibility to increase di-
ameter of reflector up to 15 meter, and on the other side
has to be continued the fixation of reflecting network on
the lobe, for reduction of importance to establish canti-
levered protuberance as it is presented on the figure 8.

Anyways, on that stage the cooperation that was
working under ESA program preferred the scheme pre-
sented on the figure 8.

Georgian side continued a research that has shown
an importance to change the scheme presented on the
figure 8. The mentioned paper has served exactly to this
goal.

2. THE MAIN DIRECTIONS OF ISSUE

The issue regarded to the creation of 12 meter in di-
ameter, offset, space deployable reflecting antenna that
in active regime works on transmitting radio waves.
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In case of offset reflecting antenna, if as one variant
in ring system could be discussed the oval ring and light-
weight, combined, lobe of different length constructed
in it (Fig 11).

Fig 11

Such determinations are connected with different
complexities.

Because of different length of lobe on its rolling time
there still are remaining unrolled parts and after rolling
of ring package by other rules they must be folded in the
package.

Also, on time of lobe rolling and prestressing the is-
sues of steadiness of self opening, oval ring becomes
complicated. (Diagram 12-a, b, c)

di1
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Fig. 12 -a; b; c.

In the case of oval ring 1 (Fig 12 a) the certain parts of
lobes 3 located only inside of the annular part 2 of flexi-
ble lobes are giving possibility to roll them on the central
drum 4. Though, on certain deployment stage of rolled
lobes (Fig 12 — b.) when the ring diameter D aspires to
the D, there is going the stretch of lobes and at the same
time the part remains in weak condition. In such condi-
tion (Fig 12-c) can be established such situation when
the oval ring on the last stage of ring deployment instead
of outer deployment can curve inwards and all lobes
could not be deployed. It is possible that deployment of
all lobes could not be conducted. Several times the men-
tioned image had place during the experiment. The ring
incurvation was going in that part which has most high
radius of crookedness.

Therewith in actively working reflecting antennas
where goes the electromagnetic wave irradiation of po-
werful high frequency of the reflector’s screen is impor-
tant to protect the framework elements that are out of
aperture of reflectors screen from the mentioned waves.
For this goal in Georgian space reflector was provided
covering of peripheral parts of the structure. It was
reached by installing of protuberance on the stanchions.
The reflecting network — the screen of the reflector is in-
stalled on it (Fig 13).

1. Cantilevered protuberance installed on the top of
stanchion;

2. Reflecting network — screen

3. Unfolding ring

4. Stanchion
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Fig 15.

06LBNS TS0

66" ‘TbaI63IRIMBOL

1 The mentioned determination proved its value. From
one side the diameter of unfolding ring was decreased
and from the other side the ovality of offset antennas
was reached by the cantilevered protuberance.

In folding process of reflector the cantilevered protu-
berance are flexible, but comparatively are high inflexi-
ble, and curls on folded reflector at the top of transpor-
tation package (Fig 16-a, b, c, d).

In such condition, they are fixated by the special ribs
(Fig 16-b).

Then is going the placement of folded offset reflector
in the special cover of transportable package (Fig 16 — c;
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Fig 13

After that the mentioned idea was developed. Be- d)
cause reflector was an offset, the unfolding ring re-
mained as circle of maximum size. But by the Cantile-
vered protuberance installed on the top of unfolding ring
stanchion was reached the ovality that is characteristic
for offset antennas (Fig 14).

1. Cantilevered protuberance installed on
the top of stanchion;

2. Reflecting network — screen

3. Unfolding ring

4. Stanchion

Fig 14

The author have used the mentioned method in off-
set reflectors when was creating the Georgian space ref-
lector (Fig 15).

Fig16—a; b; c; d

No matter how attractive the mentioned method
looks but to reach the ovality and to decrease the diame-
ter of unfolding ring, we are not able to use it optimisti-
cally.
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In reflector that is created by the ESA program the
cantilevered protuberance are very long (Fig 17).

Fig 17

On cantilevered protuberance where comes the ma-
jor part of screen surface the net stretching force is
hooked on the distant points of consols and it is not
coincide with plane the consols to be placed (Fig 18).

Fig 18

Such scheme effects deformation of cantilevered
protuberance. So, the consols can be selected as of high
inflexibility what can increase the weight of reflector or
as rod will be deformed by the net stretching force.

If we observe the Georgian space reflector, except
short for ovality important and enough length, the net
stretching force of the screen coincides with plane the
cantilevered protuberance to be placed (Fig 19).

Fig 19
In reflector created by the ESA program by using the
long cantilevered protuberance (Fig 18) is going the tor-
sion of the main unfolding ring (fig 20) caused from net
stretching N force that is geared on its top. Also it has a

LBI-L dH(M3ISO — TRANSACTIONS OF TUG — TPYAbI ITY

huge negative feature — the scheme of its fixation in un-
folding ring and the large torsion moment induced in it.

Let’s separately discuss the steadiness of unfolding
ring, with its conditions where the torsion moment ef-
fects on it, directed to the center to the concentrated
and unequal force in deployment process (Fig 21).

Fig 21

It’s easy to understand that the critical section C-C of
main unfolding ring consist of in one point crossing (in-
tersecting) rods. Thus its cross-sectional inertia moment
in mentioned section C-C is not consist of the framed
structure, it is equal of the simple sum of two rods’
cross-sectional inertia moments.

On one hand the low inertia moment in C-C section
and on the other side the torsion moment of variable
magnitude of unfolding ring make dangerous to be lost
the steadiness.

Such scheme of supporting ring for the protection of
local and overall steadiness requires to be increased the
cross-section area of intercrossing rods; it makes an
augmentation of the weight.

The mentioned effect of the unfolding ring’s lost
steadiness and it also without cantilevered protuberance
inside had place in experiment held in Institute of Space
Constructions of Georgia. The 15 meters in diameter,
deployable reflector on time of experimental research,
when was going test of folding and unfolding test of the
reflector there were discovered the damage of unfolding
ring’s lost steadiness created by the same scheme (Fig
22).
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Fig 23

During the experiment, titanium tube rods were
stiffened with titanium lobes and it caused the weight
increment.

In the Georgian Institute of Space Constructions the
stability loss of the deployable ring was noted during the
test of 30-meters reflectors. In that case was selected
the increased section of the basic unfolding ring, and al-
so on it was added so-called “collapsible" rods of the top
and bottom belt. On the deployable ring were proceeded
test. Sliding cantilevered rods were fixed in the points of
pantographs connection, and performed the function of
stanchions.

It’s notable, that for the given ring (see Fig. 24.) the
effect of stability loss has appeared only 5 times, during
unfolding — and — folding process of reflector that was
conducted 295 times. During the different deployments,
it also was registered in different places.

The selection of configuration of unfolding ring and
its constructional solution has significant place in re-
searches of the Georgian Institute of Space Construc-
tions. Toward this, has been tested the unfolding ring of
framed structures (Fig 25).

The framed structures of unfolding ring that has 15
meters reflector during the deployment doesn’t provide
sequential and settled process of transformation. Thus
the monitoring on the deployable process is unattaina-
ble. Design position of the ring geometry wasn’t
achieved after the deployment; as well as exact iteration
of other parameters were not achieved during the dif-
ferent deployments.

In the reflector made within ESA-s program the
surface precision of the reflector wouldn't be achieved
despite of any constructional layout of its central part.
The reason of it is that the reference rings with its low
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stiffness and dimensional instability also inaccuracies
during the manufacturing, technological errors and a
nodal gap in any single case gives us the different unpre-
dictable kinds of errors during the deployment. The
faults of the design condition appear in different places
during the different deployment process of the central
ring.

The mentioned fault in that case when the central
part consists from the radial ribs the above-mentioned
defects appears mainly in the vertical plane of the main
ring that increases geometrical inaccuracy in the reflect-
ing screen.

Such effect, caused by technological errors of the un-
folding ring, also had place in the Georgian reflector. To
obviate them the following constructional solutions were
applied - the vertical rods of unfolding ring, to which the
lobes were attached, are placed in the ring construction
with the capability of vertical displacement. (Fig. 26)

Fig. 26

Such bracing with unfolding ring ensures that the
prestressed - stretched lobes will always keep a design
position, to movably install it in unfolding ring.

Fig. 27

The mentioned effect was experimentally tested and
it fully satisfied precision retention of the lobes (Fig. 28).

LBI-L dH(M3ISO — TRANSACTIONS OF TUG — TPYAbI ITY

Fig. 28

The separate discussion must be provided on the
central part of the reflector that is created within ESA-s
program and its every single lobe from one side is con-
nected with the central drum, and on the other side with
stanchions of unfolding ring (Fig. 29).

Fig 29

It consists from the main lobes, stanchions, addition-
al lobes, attachment points, and ring elements, ropes of
approximating network cables and net. It’s also impor-
tant to determine that, the stanchion of the deployable
ring is placed on the extension of the central part. The
arms fixed on the stanchion that unfolds the cantile-
vered protuberance, and at the top of cantilevered pro-
tuberance are settled the net and the cable of approx-
imating network.

It has to be mentioned that within the center it is
possible to fix the position data of nodes of approximat-
ing network (Fig. 30.).

+X

A ALALE.

+7

Fig. 30
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This effect is reached by intersection of ropes of ap-
proximating network with the lobe part. But on the can-
tilevered protuberance that occupies a large part of the
reflector’s aperture, such approximation that was pre-
ceded inside the ring is impossible. So, in the given ref-
lector, the question of precision of geometrical parame-
ters is embarrassed.

Now let’s return to the central part. If the main lobe,
on the stanchion of deployable ring is rigidly connected
with the pantograph, then its function is unclear. Pre-
stressed main lobes in its plane represents a wall beam
inflexible element and if in ring it will not have capability
of free movement within lobe-plane, then its main ad-
vantage that ensures accuracy of reflector will be re-
ceded into the background.

What about fixation of reflecting network and ap-
proximating network on the stanchions what are placed
above the additional lobes the structure will be risky in
deployment process. During of each deployment we
have to expect the hitches. When the stiff rod is con-
nected to the net, there always is a risk, during the de-
ployment will hitch the reflecting network or will be in-
volved in approximating ropes.

The possibility of “hitch” effect was proved during
the experiment in the Georgian Institute for Space Con-
structions, when unfolding and folding of the 15-meter
reflector were tested. (Fig.31)

Here is another negative moment of reflector that is
made within ESA program. The tension of such parts as:
the approximating network, screen net main lobes and
additional lobes - is reached in the single system by
means of one force (Fig. 29). Such common stretching,
within one power-producing system, even in case of
minimal error, will bring overcharging and overstretching
of some elements, and the others to “scarce stretching”.

Ne 2 (472), 2009

The next “idealized” scheme can illustrate this (Fig.
32).

Fig. 32

Besides the constructional errors in such effect also
comes from different flexible modules of the material.

After presented argumentations according the con-
ducted experimental investigation was provided critical
analysis of the antenna that is created within ESA pro-
gram is possible to return back to the Georgian Space
Object.

Fig. 33

When the Georgian reflector was examined in the
ESA official memorandum and the recommendation of
its ‘Europeanization” was accepted, the ESA properly
meant that 6,4 meter in diameter Georgian reflector that
was successfully tested in space, and it should be de-
signed, produced and tested only after the certain
changes. The dimensions were specified as:

-12 and 15 meters.

In accordance with above mentioned discussion from
the existing reflector the following elements must re-
main:

- The structure of Main Unfolding Ring.

- Cantilevered protuberance with minimal length
that is placed in the reflecting network above the stan-
chions of the ring.
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B0

- Stanchion connection in unfolding ring with ability
of upward and downward movement to reach accuracy
of central point.

With it, the lightening of the central part of construc-
tion in case of increased diameter of the reflector above
the 12-15 meter and fixation of network on the lobes
that has parabolic profile and its further more detailed
approximation became the topical problem.

What about the lightening of lobes, this problem oc-
curred during execution of the order of “Daymler benz
Aerospace” in Institute of Space Construction before the
space reflector was moved on orbit. In that period we
have projected, produced and tested the structure in the
stand complex of the Georgian Institute of Space Con-
structions.
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Fig 34

The stand complex contains 40 meter stand building
of precision assemblage; the hydro basin of 40 meter in
diameter and 21 meter in depth for the space construc-
tions to be tested in hydro weightlessness condition;
stand to unfolding the construction; the important ship-
way to displace the 30 meter reflector and to keep geo-
metry in full rotating regime; and the 30 meter stand to
test the space reflector antennas on the radio emission
by far-zone method.

Exactly in this stand was carried out the test of 15
meter reflector that ordered “Dymler-benz Aerospace”
to the Georgian Institute of Space Constructions.

Fig 35 (a; b; c; d; e; f.)
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The test of 15 meters reflector was successfully com-
pleted. Exactly in this constructions been used the lobes
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and the bottom lobes and pipes located among them.
The scheme of lobes is illustrated on the fig 36.

Fig 36

What about installation of metal net-curtain in reflec-

tor’s screen, on this side the Georgian Institute of Space
Constructions has provided test on various variants, but

in given situation most typical is the rule of the combine Fig 37
brace screen net that was conducted in Georgian Insti-
tute of Space constructions during creation of 30 meter Unfolding Process of 30 Meters Reflector

reflector with high inflexibility and accuracy.

The reflector was folded and unfolded 250 times (Fig
37).

At the end of each deployment was carried out the
geodesic measurement of screen accuracy. First of all,
the entire screen net installation must satisfy the re-
quirements and then the iteration of its accuracy. Must
be mentioned that in both combinations the installation
of 30 meter reflecting network were satisfied and it was
assigned for the works on 2 centimeter length radio-
wave (Fig 38).

Fig 38
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Now let's discuss what is presented on the scheme of

30 meter reflector and how the screen is installed on it.
(Fig 39-a; b).
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AA (2:1)

Fig 39 a) surface; b) sectional view

In unfolding ring is installed the lobe that is able to
move vertically. It is stretched with ring and gains espe-
cially high inflexibility in its plain. With it, the reflecting

network in central part is fastened on the lobes with high
accuracy of parabolic profile, and then by the ring direc-
tion it is tightened with cables that are tightened on oth-

NI
’ﬁﬁwﬁfﬁ;‘

er parts of lobe. So, if we will discuss the lobe as with 3-3"'

enough inflexibility so called shipway, then the network Fig 42

tightening can be carried out with the other elements

(Fig 40). Il.  conduction of stand preparedness work and in-

stallation of irradiator (Fig 43; 44)

W I

c-C

e e

Fig 40

Most important is that, when on the earlier stage
was discussed the 15 meters reflector that was created
on the scheme bases of the Georgian space reflector, in
agenda was added the issue to check its radio parame-
ters.

For this goal in the Georgian Institute of Space Con-
structions where is located the stand in size of 40X40X40
meter the following works has to be provided:

A’%"’féﬂﬂ

Ly‘} 174 /h«

I. Inside the stand has to be constructed the shipway Lﬂ -
of large reflector for the space referencing and in gravity [EYo) —— _@@'

conditions with form retention on it had to be mounted Fig 44
the reflector that could be covered with transparent tent

(Fig 41; 42). lll.  Rolling-out the structure by using the rails and

carriage from unfolding stand and its placement on start-
ing position (Fig 45; 46).
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Fig 46
IV. The orientation and functional

scheme of
stockpile complex, test of the space reflector in ground
conditions by far-zone radio emission

.

X
1
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Fig 47
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Fig 48

3. THE RECOMMENDATION TO CREATION THE 15
METER, DEPLOYABLE SPACE REFLECTOR

On the bases of basic directions of issue resolution
and understanding of existing remarks, the new variant
of the large deployable offset space reflector is pre-
sented.

The content and constructional solution of 15-meter
reflector is founded on the successfully tested Georgian
reflector that is 6.4 meter in dimension.

The reflector components are the:

- Main unfolding ring;

- Prestressed, radially located lobes;

- Stanchions which are stationary or non-stationary
connected to the main unfolding ring.

- Cantilevered protuberance,
stanchions;

- Reflecting network — screen.

- Approximating cables net of the screen.

- Cables for approximating cables net fixing

- Flexible catchers of cables for the approximating
cables net for intermediate fixation between lobes.

- Central drum with lobes - radially connected in
their opposite sides, according the scheme.

- Drive mechanism of the main unfolding ring.

- Drive cables and fixation nodes on their ends.

placed above the
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Fig. 49 — common view of reflector.

In the central drum (Fig. 50) that is 600 mm of height,
there inflexibly and vertically are fixed prestressed lobes,
composed of flexible plate-belts and stanchions. Their
scheme of arrangement is radial.

=
—
\

Fig. 50.

The prestressing of the lobes is carried out with the ref-
lector’s ring. It must be noted that the last stanchion of lobe
also presents the basic stanchions of the deployable ring.

They inside the unfolding ring have an ability of upward
and downward movement that is provided by design.

The ability of upward and downward movement
in the deployable ring for the last stanchion of lobe pro-
motes the significant condition of accuracy. In this case
the design shape of the lobes isn’t depended on uncer-
tainties of the unfolding ring.

It is necessary for stretching parameters of unfold-
ing ring and its stanchion to satisfy next requirement

Ou<Oy
VfM‘F
-Om
3 T
+O0wn
. 1
+O‘N
Fig. 51.

What about the construction of unfolding ring it is
similar with unfolding ring of the Georgian reflector that
was tested in space. There are 8 driving units on it, that
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with spring ends and its forcing cables - located accord-
ing to the “polysplast” scheme that provides the de-
ployment of the ring. (Fig. 52.)

Fig. 52.

It's notable that theoretically even a single drive is
enough for the deployment of ring.

On the tops of the deployable ring stanchions are
disposed the cantilevered protuberance. Because of
their flexibility they are able to be rolled in transportable
package. In accordance with scheme their dimensions
are minimized (Fig. 53.).

Fig 53
What about reflecting network, on its top is attached
the approximation cables net that in nods are having the
screen precision provider cables. (Fig. 54.)

Ve

Fig. 54.

The compatible cables is conveyed through the re-
flecting net and attached to the lobes, consoles and sta-
bilizing cables from the middle area of lobes.

The scheme to mount the reflector on the spacecraft
also is very important. It must be considered that the in-
crement of reflector’s diameter up to 12-15 meters and
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above, gives no capability to mount the offset antenna
on the spacecraft from its central element. (Fig. 55.)
s

Fig. 55.

During the preliminary discussion of ESA programme
this question was put to the forefront by the Georgian
side and offered to attach the reflector with the space-
craft from the flank that in our case looks as follows (Fig.
56).

Fig. 56.

To illustrate the scheme of mounting the reflector
with the spacecraft from the side face, there was created
the 12- meter offset reflector (Fig 57). For the reduction
of weight the framed deployable ring was installed on it.

Fig 57
Appropriate measurements and constructional solu-
tion have shown the advantage of the scheme of mount-
ing the large reflectors with the spacecraft from the flank
side.
As a conclusion we can note that in this scheme the
weight of the reflector - without attachment fitting is 65

kg.
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On further stages of its experimental research and
test is possible to decrease the weight.

In the basic scheme of recommended reflector with-
out changing its design principles was finished the new
stage of research and now is going the planning to pub-
lish its results.

The main direction of mentioned research was miti-
gation of unfolding ring and flexible lobes with 12%-20
and simplification of assembling technology for the
structure.

So, recommended reflector in paper is represented
with constructional scheme and realization of results of
researches satisfying constructional accuracy,
weight, dimension of transportation package and mod-
ern requirements of inflexibility.

noted
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