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dgagbomo  3OMa@msdnmo  bsfomo, GmImol gomo gBsdon  J3gdmo  dmygsbomo  gmgddOmbiemo
39000l Ly@smon asbobsbogagds:
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336 J96500339698c0mds”, mdogmalo 2009§.

CHHAPEHHBIN IPOCTPAHCTBEHHbI UHBEPCOP

k. YnoucamBuiau, T. bapaamsuiu

Pe3rome

B cratee paccmarpuBaroTCs BOMPOCH MPOEKTUPOBAHUS CHAPEHHOTO MPOCTPAHCTBEHHOTO
MEXaHH3Ma C IOMOIIBI0 TIPUMEHEHHUS CBOWCTB HMHBEPCUU T'€OMETPHUYECKUX MPEOOpa3OBaAHUM.
CKOHCTpYUpPOBaH ABYXATKTHBIN CIIAPEHHBII IPOCTPAHCTBEHHOW UHBEPCOP, MPU MOMOIIU KOTOPOTO
BO3MOJKHO IPEBpAlICHUE PABHOMEPHOIO JIB)KEHHS B HEPaBHOMEpPHOE JBHKEHHE. OHO MOXKET
OBITh HWCIOJB30BAHO B CHUCTEMax IMPHBOJIOB, KOTOPbIE B TEXHOJOTHYCCKUX IPOIECcCax

MpeaOCTaBIAIOT BO3MOKHOCTb OCYIICCTBIICHUA 6I>ICTpI)IX 1 3aMCIJICHHBIX HBH)KGHHﬁ.

PAIRED SPATIAL INVERSOR
J. Uplisashvili, T. Baramashvili

Summary

In the article are considered issues of paired spatial mechanism design by application of
inversion properties of geometric transformation. Is designed two-cycled spatial inversor, due
which is possible to transform the uniform motion in irregular motion. It can be used inactuator

systems, that give the possibility in technological processes to perform fast and slow movements.
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YK 621.923
K BOITPOCY PA3BPABOTKH AKTUBHOM
BUBPO3AIIIUTHOM CUCTEMBI

MuepaumBuiau T.®D., luacamuasze P.A., AMkoaanse X.M.
(I'py3uHCcKM# TeXHHMYEeCKUIl yHuBepcuTeT, yi. M. Kocrasa 77, 0175,

Touaucu, I'py3us)

Pe3tome: AxmusHvle subpozawummuvie YCMpoUucmea OMHOCAMCA K IPHeKmuuvim cpeocmeam
3aWumvl  Yelo8eKa Om  HU3KOYACMOMHLIX — GUOpaAyUOHHLIX  8o30elicmeuil. Kauecmeenmvie
nokazamenu (QYHKYUOHUPOBAHUSL MAKUX CUCMEM 6 3HAYUMENbHOU CMEeNneHu 3a6UCiIm Om
OUHAMUYECKUX XAPAKMEPUCTIUK UCNOTb3YEMbIX 8 IMUX YCIMPOUCMEA 3AMKHYMbIX NO NOJONCEHUIO
INEKMPOSUOPABIUYECKUX U CUOPABIUYECKUX — CAeOAUUX  NPUBOOO8 C  OONOJHUMETbHLIMU
VIPAGTSIOWUMU  DJIEMEHMAMU, 4MOo, 8 C8010 0uepelddb, VESA3bleaemcs ¢ BONPOCAMU pPaA3paAbOmMKU
HOBbIX NPOSPECCUBHBIX CMPYKMYPHBIX U KOHCMPYKMUGHBIX CXeM U ONMUMUSAYUOHHBIM NOOOOPOM
napamempog paspabamvieaemvlx cucmem. B Hacmoswein pabome npedracaemcsi cxema
BUOPO3AUUMHO20 YCIMPOUCMBA C OPUSUHATBHBIM CLeOSUWUM NPUBOOOM, NPOBEOEHbL UCCIe008AHUS,
HanpaeienHvle Ha NOCMPOEHUE MAMEMAMUYECKOU MOOeIU OUHAMUKU.
KiroueBble cioBa: BHUOPO3alUTHOE YCTPOWCTBO, CIENSIIMIA TMPUBOA, MOPIIEHH C YIOPYroi
OTJa4yel, akTUBHAs CHCTEMA.
BBEJIEHUE

[Iupokoe pacnpocTpaHSHHUE TOTYIHIIA aKTHBHBIE BUOPO3ANTUTHBIE CUCTEMBI, TOCTPOCHHBIC
Ha OCHOBE HCITOJIb30BAHUS AJICKTPOTUIPABINICCKUX M THIPOMEXAHHUECKUX CIESAIINX ITPHBOJIOB
[1,2]. A ynyulieHne TUHAMHYECKUX TOKa3aTelel CIeIMIINX TPUBOIOB U BUOPO3AIIUTHBIX CHCTEM
B II€JIOM B 3HAYUTEIHHOW CTENEHH YBS3aHBI C MPOOJIEMaMU YCTOWYHBOCTH, YYBCTBUTEIHHOCTH U
OBICTPOICHCTBHS OTMEUCHHBIX TTPUBOIOB.

OCHOBHAS YACTD

VYydieHuss JMHAMHYECKUX CBOWCTB YKa3aHHBIX CICISIINX MPUBOJOB MOXKHO JOCTHUTHYTH

MOBBIIIEHUEM CTETIEHH YCTOWYMBOCTH TPHU MAIIbIX PACPBITUSX YIPABJISIONIMX 30JOTHHUKOB. J[is

ATOW IeNId B CTPYKTYpE THUIPABIMYECKON YaCTH MOXKET OBITh HCIIONH30BaHA CXEMa MPUBOJIA C
12



HEJIMHEHHBIM 3aKOHOM YIIPaBJICHUSA, COCTOSALIAs U3 JBYX YETBIPEXILEIEBBIX 30J0THUKOB U
JIOTIOJIHUTENBHBIX THJIPOJIMHUM CO BKIIOYEHHBIMH B HHMX IIOCJIEIOBATEIbHO ApoccensiMu [3].
JpyruM T1OOXOAOM K PpEIICHUIO0 YKAa3aHHOW 3aJadd  SBISIETCd THApaBIMYECKas CXeMa C
KOPPEKTHPYIOIIEH LENbI0 B BUAEC THUIPABINYECKOTO CONPOTHUBIEHPHS M IOPIIHSA C YIPYrou
oTAavel, odecreunBaromieil HeooxoauMoe AeMI(UPOBAHNE TTPH MAIIBIX OTKPBITHSX YIPABIISIOIIETO
30JI0THHUKA [4].

[TpunnunuanbHass cxemMa aKTUBHOW SJIEKTPOTHAPABINYECKOH CHUCTEMbl BHOPO3AIIUTHI C
YIPABIEHUEM TI0 OTKJIOHEHUIO, BKJIIOYAIOIIEH B IMAPABIMYECKON YacTH CHCTEMBI Ha3BaHHYIO CXEMY

KOPPEKTUPYIOLLEr0 yCTPOICTBA, NpeACTaBIeHa Ha puc. 1.

Puc. 1. llpyHnunuanbHas cxemMa 3JIeKTPOrHApaBIU4eCKON CHCTEMbI

OHa coaepKuT THIPOLUMINHIP 3, 3aKPEIJICHHbIN Ha OCHOBaHUHM 1, 3JIEKTPOrUAPaBINYECKUMA
yCUIMTENb-TIpeoOpa3oBaTenb 8§, AJIEKTPUUYECKHH yCHIMTEIb-CyMMaTop 7, akceilepoMerp 6,
YCTaHOBJICHHBIN Ha Kapkace 4, NaT4YMK IIOJOKEHUS 2, a TaKKe DJJIEMEHTbl KOPPEKTUPYIOLIETO
ycTpoiicta: nmopueHb 11, apoccenu 9, 10 u npyxunsl 12. Bece 3TH 37€MeHTBI TPUCOEAUHEHBI K
WCIIOJTHUTEIBHOMY THIPOLMIMHIPY 3 MOCPEACTBOM JONOJHUATENBHBIX ruaponuHui. Ha kapkace 4
pa3melieH 0ObeKT BUOPO3ALIUTHI 5.

VYpaBHeHME JMHAMHUKHA THAPABIMYECKONM YacTHU AJIEKTPOTMAPABINYECKOW  crleasen
CHUCTEMBl C YETBIPEXIIENEBbIX 30JO0THUKOB C HYJIEBbIM HadyaJlbHBIM PpACKPBITUEM 30JIOTHHKA
onuuetcs nuddepeHnanIbHbBIM YPaBHEHUEM:

mX +hX+k x=k F(p,; p;e)—K:X , 1)

rIe

13



K. =k

aHe

ulfu

F(p,; p;&) —HenuHelHass 3aBHCHUMOCTb  ONpEAENsAeMas pacXOJHOH  XapaKTepUCTHKOH
YETHIPEXIIIENIEBOT0 YIIPABIISIOIIETO 30J0THUKA;
F u F1 — cooTBeTCTBEHHO TUTOMIAIU PAOOYHX MOBEPXHOCTEH MOPITHEH THAPOIFIHHIPOB 3 1 11;
K,. — IpUBECHHbIH KO3 PUIIMEHT KECTKOCTH THAPOCHCTEMBI;
M — Macca nepeMeniaeMbIX YacTeld yCTpOoNCTBa, MPUBEACHHAS K MOPILIHIO THAPOLMINHIpPA 3;
h — ko3 puLHeHT BA3KOTO AEMI(PUPOBAHHUS;
p — mepenaj AaBIEHUS B THIPOIIIHHAPE 3;
&— TEKyIIlee PaCKPBITUE YIIPABIISIFOIIETO 30JI0THUKA;
O — TIO/IBEJIEHHOE K CHCTEME /IaBIICHUE;
X1 — KoopAuHaTa MopIIHs uiuHapa 11;
X — KOOpJMHATAa MOPIIHS THAPOLMIMHIpPA 3.

Hemuneiinyto 3aBucumocts F (P, ; P; €) MOXKHO IpeCTaBUTH B IMHEApU30BaHHOH (opme [5]

F(p.:pie) =K, e—K,p;

Ko,

rie K, = =
k

K =-2

vp F

a BeIpakeHus Ko, 1 Ko, 3aMMOCTBOBaHbI U3 paboTHI [S].

s ompeneneHus (QyHKIMOHAIBHOM B3aUMOCBS3M Mexay koopauHatamu X(t) u X(t)
3allUChIBAEM YpaBHEHHME PABHOBECHUS CWJI, TNPWIOKEHHBIX K MOPHIHIO 11 KOppeKTUpYyroIiero
YCTpOICTBA

Fl(P—Zpgp)Emk)'('1+hk)'(1+knpx1.

YunteiBas BBIPAXCHUSA:
P =mX+hx+| P, | signx

Po =KX,
MOJy4aem
Mm%, +(2Kg, +K )X, +K X, = mX+hx+| P, | signx. (4)

31ech: Mk — Macca IBMKYIIMXCS YacTel, IPUBEICHHAs K IITOKY MOPIIHS ruapouuansapa 11;

14



Knp — JKECTKOCTB MPY>KUHBI;
Kop — k03 uruent pacxomaa apocceneii 9 u 10;
Kk — K09()HUIIUCHT BA3KOTO TPEHHS,

P, — CHIIa CYXOro TPeHHSI, IPUBECHHAS K OPLIHIO THAPOLMIMHADA 3;

Pop — mepemnaj napneHus B apoccerne.

[Mpenebperas 3HaueHusiMu Mk u hk, h a Takke ¥ CHIOH CyXOro TpeHHs, 3aBUCUMOCTbH (4)

MOXKEM 3aIllucaTrb B BUJIC:

(Tes+D)x(8) = K,,8” - x(8), (4)
rae
-
np
Km — ﬂ :
Knp

S— omeparop Jlamaca.

Hcnone3ys nuneapu3oBanHyro Gopmy ypaBuenus (1) B Buze

(ms® +hs? +k,.5)x(s) =k, K& =k, K, (B,S* +Bs)X(s) — K%, (s) (5)

aHC

C y4eTOM 3aBUCHUMOCTU (4) ypaBHEHHE NTUHAMHUKU TUAPABINYECKONM YacCTU CHCTEMbI NPUHUMAET
BUJI:
(A,s* + As® + As® + As)x(s) =k K, (T, s+1)&(s), (6)
rac
A, =mT,;
A, =m+a,T, +K k K, ;

A =a,+T.a,; a =h;a =k,

3AK/IIOYEHUE

Ha ocHOBe mNpOBENEHHBIX HCCIEAOBAHUI BBISBIEHBI OCHOBHBIE 3aKOHOMEPHOCTH H
MIOCTPOCHA MaTeMaTudeckass MOJeb JUHAMHUKHU IPEAaraéMoro BHOPO3allUTHOIO YCTpOMCTBa C

OPUTHMHAIBHON CXEMOM THAPABINYECKON YACTH CIEMSIIETO MPUBOIA.
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ON ISSUE OF ACTIVE VIBROPROTECTIVE SYSTEM’S

DEVELOPMENT
Mchedlishvili T.F., Diasamidze R.A., Amkoladze Kh.M., Diasamidze A.A.

Summary
Vibroprotective active devices are effective ways to protect people from low-frequency
vibration effects. Qualitative characteristics of such systems functioning are largely dependended on
the applied in these devices dynamic characteristics, closed on position electro-hydraulic and
hydraulic servo drives with additional control elements, which in turn is linked to issues of new
advanced structural design and optimization schemes development and selection of developed
systems parameters. In the present paper is offered the scheme of vibroprotective device with

original servo drive, are carried out researches for construction of mathematical model of dynamics.
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IJIOCKOCTH BTOPOI'O PSAJJA OBOBHIEHHOI'O TUIIA
T. bepunze

Pe3rome

[To pa3HoOOpasut0 ¢GopM U MO POIU CO3AAHHUS TEOMETPUYECKUX (UTYp, MIIOCKOCTH
3aHUMAIOT 0coboe MecTo. ['eoMeTpuyeckoe mpeoOpa3oBaHUE, KOTOPOE H3YdYaeT MPOCKIIMOHHAsS
reOMETpHs, HE OTPAHWYHMBACTCS TOJBKO IUIOCKUMHU OOJIACTSIMH. PaccMOTpeHO MepCreKTHBHO-
apuHHOE  TpeoOpa3oBaHWE  MPOCTPAHCTBA, KOTOPOE  YacTO  SBISETCS  €IUHCTBEHHBIM
IIeJIeCOO6pa3HI>IM METOJAOM PCIICHHA HCKOTOPBLIX MO3MOMUMOHHBIX W MCETPUUYCCKHUX 3aldad

Ha4yepTaTeIbHOM I'€OMETPUN.

PLANE OF THE SECOND SERIES OF THE GENERALIZED TYPE
T. Beridze

Summary

According to diversity of forms and the role of creation geometrical figures surfaces
occupy a special place in Geometry. Geometrical transformations, witch are examined in
projective geometry , are not limited with flat fields. There is considered perspective-affine
transformation of space, witch often represents the only reasonable method in solution of some
positional and metric tasks of descriptive Geometry.
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BJAUAHUE ITOBEPXHOCHO-AKTUBHBIX CMA3BIBAIOIIIUX
BEIIECTB HA TEKYUECTbh CTPYKEUYHO KJEEBBIX CMECEM

b.A. boxoaumBuian, 3.U. baauamBuin
(I'py3uHckuii Texundeckuii yausepcurert, M. Kocrasa 77, 0175,

Tounucu, I'py3us)

Pe3tome: B nonyuenuu xauecmeenHulx NpO@UILHBLIX UZ0ENUN U3 CIPYHCEUHO-KIee8blX cmecell
nymem Npecco8aHUsi peularuyio poib uspaem meKyyecms NpeccMaccsl, Ymo 6 c80l oyepedb
C8A3AHA C BHYMPEHHUM MpeHuem medxcoy uyacmuyamu. B cmamve paccmompenvl enusanus
PA3IUYHBIX  NOBEPXHOCMHO-AKMUBHBIX 000a80K 6 cmecu Ol YMEHbUIeHUs MPEeHUs MedxHcoy

yacmuuyamu.

KiaroueBnie cioBa: MOBCPXHOCTHO-AKTUBHBIC BCHICCTBA, KOMIIO3HWIUH, CTHUPOJIb, BCJIWMYHNHA

TCKYYCCTH, YUCTAd CTPYKKaA, JaBJICHUC ITPECCOBAHUS.

BBEJIEHHUE

TexyuecTpb mnpeccmaTepuaga B OCHOBHOM 3aBHCUT OT BHYTPEHHEIO TPEHHUS MEXIY
YacTULIaMU M JOJDKHA BO3pacTaTh C €€ yMEHbIIEHHEM. B CTpyKEeUuHO-KJIEEBOM CMECH HEKOTOPOE
CMa3blBalollee ACHCTBUE OKa3bIBAeT KMIKas Kiedllas cMoja, J00aBlIsieMOH B CTPYXKY, OJHAKO
OHAa COBEPUICHHO HEJ0CTAaTOYHA MPU OOBIYHOM COJIEP)KAHUU CMOJIBI B CTPYXKKE.

W3BecTHO, YTO Ul MOBBIIICHUS CMa304YHOM CIOCOOHOCTH Macell MpH paboTe B YCIOBHUSX
BBICOKUX JaBJICHUN HAXOJAT MPUMEHEHHE T00ABKU Pa3IMYHBIX MOBEPXHOCTHO-AKTUBHBIX BELIECTB
(ITAB). AGcopbupyscb Ha TpyLIIUXCS [OBEPXHOCTSX, Takue J00aBKM MPEIOTBpAIIAOT
CONPUKOCHOBEHHE OSTUX IOBEPXHOCTEM M COXPAHSIOT MEXAY HUMHU IIJIEHKY CMa3Ku Jaxe B

YCIOBUAX BBICOKHUX HAI'PY30K.
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OCHOBHASA YACTDb

[TockonbKy OOBIYHO peyb HAET 00 YIydlIeHHH paboThl CMA30YHBIX Macell B YCIOBHUSX
BBICOKMX HArpy3oK, JJIsl 3TOM L€y OObIYHO HPHUMEHSIIOT ITOBEPXHOCTHO-aKTUBHBIE BEIIECTBA,
pacTBOpUMBIE B Macax.

B Hamem ciyuae Juisl ylydIIeHUs: CMa3bIBAIOLIEro JEHCTBUS MOYEBHIHO-(hOPMaIbIETUAHOM
CMOJIBI PeUb MOIJ1a UATH O BojopacTBopuMbIX [TAB.

B kadecTBe TakOBBIX MOTYT NPUMEHATHCS pa3jIMuYHbIE BEIIECTBA WU, B YACTHOCTHU, MBLIA,
o0pa3yromiye B BOJIe paCTBOPUMBIE MOJYKOJIOUIHBIE MULIEISIPHBIE PACTBOPBI, OCJIKH U YIJIEBOAA,
ABJIAIOIINECS TUIWYHBIMU KOJUIOMJAMU H, HAKOHEL, OPraHUYECKUE KHCJIOTBI, CIIUPTBI U [Ip.
COEIMHEHUS MOJIEKYJIIPHO PACTBOPUMBIE B BOJIE.

B Hammx ombITax B KayecTBE MOBEPXHOCTHO-aKTHUBHBIX JO0ABOK OBUIM HCTIPOOOBAHBI
cynb(oHaT, yKCyCHas KHCJIOTa, CyJIb(UTHO-CIUPTOBas Oapna, B TAKXKe CMa30uHble Macia U Jp.
BELIECCTBA.

PacTBOp cynbpdoHaTa ¥ yKCyCHasi KHCIOTa MPUMEHSUIACH VIS TIPEIBAPUTEIBHON 00paboTKH
CTPYKKH II€pe/l CMELINBAHUE €€ CO CBS3YIOIIUM.

ITAB BHOcunocs B konmuectBax 1, 2, 3% oT Beca CTpyXKHU, COAEPKaHUE CMOJIbI B CMECH
coctaBisuio 15%.

CylecCTBEHHOTO MOBBIIEHUS TEKY4ECTH CTPYJEYHO-KJIEEBBIX CMECH B pe3yJbTaTe
MIpeIBAPUTENILHON 00pabOTKH CTPYXKKHU CYIb(HOHATOM U YKCYCHOM KMCIOTOM OTMEUYEHO He ObLIO.

CynpputHO-ciupTroBast 6apna, B kauectBe [IAB BBommiacek B CTPYKKYy B KOJIMYECTBE
5-2,5%, cunTas Ha CyXxoe BEIeCTBO Oap/ASHOr0 KOHIEHTpaTa.

Ilocne cmemmBaHus ¢ OapJod CTpyXKa BbIIEpXKHMBaJach B KOMHATHBIX YCIOBHUSX [0
npUOOpEeTeHUs] PABHOBECHOM BIAKHOCTH, a 3aTeM CMENIMBajach C Kiesmied cmonoir M-60.
HcnpiTanus Ha TEKYy4YeCTh 1M CIAEAYIOLINE PE3YJIbTaThl.

[Ipu MakcHManbHOM y/AENbHOM AaBlIeHuM B 160 kr/cm? oObldHas cMech CTPYKKH ¢ 15%
cMmoisl M60 nmerna nokasareiab TEKY4eCTH 37 MM.

[Ipu Tex e ycloBUSX, HO IOCIE MpeABapUTeIbHOW 00pabOoTKU € CyIb(OUTHO-CIMPTOBOU
0apmoii, mokaszarenb TeKY4eCTH CMECH COCTaBIIsUT 42 MM, T.€. OBUIO MOJIYYEHO JIMITh HE3HAYUTEIHHOE
MOBBILIEHUE IT0KA3aTENs TEKYUECTH.

TouyHO Takke He Jaja CyIIECTBEHHOIO IOBBIIEHUS IO0KA3aTeNs TEKYyYECTH CTPYKEUHO-
KJICEBOW CMECH W TpeJaBapuTebHas 00paboTkKa CTPYKKH CMa30YHBIMH MAacjiaMH, B YaCTHOCTH,
Taj0BOM 01Ol ¥ 3MMHUM aBTOJIOM, B KOJIMYECTBaxX 10 5% OT Beca CTPYKKHU.

Ienpto Takoi 0OpabOTKM OBUIO CO3JaHUE HA MOBEPXHOCTU CTPYKKH TOHKOH MacisHOU

IIJICHKH, HpeH}ITCTBy}OH_ICﬁ BIIUTBIBAHUIO B CTPYKKY CMOJIBI ITPU KOMHAaTHOM TEMIICpaTypE.
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IIpennonaranock, YTO MOCKOJIBKY Ul ONBITOB BBIOpaHBI Macila ¢ OTHOCUTEIBHO BBICOKOI
BA3KOCTbIO, IPY KOMHATHOM TeMIiepaType OHU He OyyT CUIIBHO BIIUTHIBATHCS B CTPYXKKY, M OCTaHYTCS
Ha HEW B BUJIC TOHKOH IUICHKH. B najbHelIeM, IIpyu HarpeBaHUU MPeCcCMacChl I OJIUMEPU3aLAN
CMOJIbI MacJia JOJKHBI MUTPUPOBATH B CTPYXKKY, HE MEHSIS /IT€3UU CMOJIbI K IPEBECHHE.

OneIT TOKa3an, 4YTo Jake IpH A00aBICHMH K CTPYyKKe 10 5% CMa304HBIX Mace,
CYIIECTBEHHOI'O IIOBBIIIEHHUS TEKy4eCTHM CMeCH He npoucxoaur. JlanbHelllee yBeIuueHHUE
COJZIEpKaHUSI Macel HE HMMENO CMbICia, BBUAY HEHU30€KHOTO OTPHUIATENBHOTO BIMSHMUSA €ro Ha
IIPOYHOCTh CKJICUBAHUSI.

He panmu nonoxuTenbHBIX pe3ylbTaTOB U OMNBITHl IO TpEeABapUTENbHOH 00paboTKu
JPEBECHOM CTPYKKH TUOYTUII(DTATIATOM.

JuGytundranat HAHOCUIIM Ha CTPYXKKY paclbuieHueM B kosindecTBax: 1, 2 u 3% ot ee Beca.
[Ton meficTBreM 3TOTO MIacTU(UKaTOpa CTPYKKa yKe uepe3 15 MUHYT CTaHOBHIIACh 3aMETHO OoJee
MJTACTUYHOM Ha OIIYIh 1O CPAaBHEHHUIO C HEOOPaOOTaHHOM.

ITocne yacoBo# BBIIEPKKH IUTACTU(PHUIUPOBAHHYIO JTUOYTUI(PTAIATOM CTPYKKY CMEILIUBAIIN
co cMoIt0it M-60 u onpenensiyiu TeKy4ecTb IPUrOTOBIEHHOM TaKUM 00pa3oM CMECH.

Kak u B mpenpiaylux ombITax 3aMETHOTO YBEIMUYEHUS NOKAa3aTess TEKy4eCTH CMECU He
HaOmonanock. [lockonbKy, Kak M CMa30ouHble Macia, AuOyTuiadTanat MpeACTaBlIsa CcoOoi
MPAKTUYECKH HEBBICHIXAIOUIYIO HUJIKOCTb, UITH Ha IMOBBIIIEHUE €r0 B OOJBIINX KOJMUYECTBAX HE
MMEJIO CMbICTIa U3-32 HEM30€KHOTO CHI)KEHMS IIPOYHOCTHBIX XapaKTEPUCTHUK IPECCOBAHHBIX U3IENUH.

Bmecre ¢ TeM, MOXKHO ObUIO OmacaThCs, YTO BBEJIEHUE B CTPYKKY HEOONBIINX KOJIUYECTB
CMa304HBIX Macen Wi AUOyTHia(TaIara HEAOCTaTOYHO, YTOOBI IPEAYNPEIUTh CUIIbHOE BIUTHIBAHUE
CTPY’KKOH CMOJIBI.

IIpencrapmnsia MO3TOMY MHTEpEC MOMBITKA TUAPOo(GOoOU3aLUN CTPYKKH TaKUM BEILECTBOM,
KOTOPOE TIPU HarpeBaHuu (BO BpeMs MpPEeCcCOBaHUs) ObUIO OBl CTOCOOHO OTBEP/IEBATh, HE BHI3BIBAS
CHIDKEHUS MPOYHOCTU MPECCOBAHHOIO M3Jenusd. B oTinuume OT He 3aTBEp/AEBAIOIINX CMAa30YHBIX
Macen W AuOyTwidranara, TaKoe BEUIECTBO MOXHO ObLI0 Obl BHECTH B COCTaB B 3HAUUTEIHHO
OOJIBIINX KOTUYECTBAX, TOCTATOYHBIX JJIs TIOJTHOTO 0OBOJIAKMBAHUS BCEX CTPYXKEK.

B kauecTBe Takoro BemiectBa HaMHu ObLT BEIOpaH CTUPOJL.

Ctupon win BUHWIOCH30JI TPEACTaBIsET COOOW apomaTHdeckoe coenuHeHue. I[lpu
KOMHATHOW TeMIlepaType CTUPOJ MEUIEHHO CaMOIIPOM3BOJIbHO MOJUMEPU3YETCS, IIPU HarpEBaHUU

KC IMoJIMMEepu3atus MpoucCxoauT 6LICTpO. I[.IISI OpeaynpexKACHU MOJIUMCPU3AlIUU BO BpECMs
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XpaHEeHUsI U TIEPEBO3KH TOBAPHBIA CTHPOJT OOBIYHO BBIMYCKACTCS ¢ J00ABKOW MHTMOMTOPOB, Yalle
BCEr0 I'MJIPOXUHOHA.

B Hammx onbITax cTHpOJ (HE colepKalluii MHIUOUTOPa) BBOAWIICA B CTPYXKKY B KOJIHMYECTBE
5, 10, 15% or ee Beca. Hanecenue BpINoNHsUIOCH pacnbiieHHeM. Ilocie nepeMenBaHus
CMOYEHHasi CTHPOJIOM CTpYyKKa IIOMEeNlaJlach B 3KCHUKAaTOp Ul BBI3pEBaHUS, T.€. YAaCTUUHOMN
IIOJINMEpU3aluu cTupoia. BeispeBanue npopoikanock 48 4acoB MpHU pa3IMyHbIX TEMIIEPATYPHBIX
yenoBusix (ot 20 go 60°C).

[Tocne aToro cTpyxka cMemmBaiachk co cMoinoit M-60 (15%) u npousBoAuIOCh ONpeeIeHre
TEKY4EeCTU CMECH.

Kak u B mpenpiaynmx ciayyasix, CyIIECTBEHHOIO YBEIMYEHHUs IOKa3aTeisl TEeKy4ecTH, IO
CPaBHCHHIO C HEOOpaOOTaHHOW CTPYKKOW, HEe Habmoganock. MumocTpanueil cka3aHHOTO MOXKET

CIIYKUTb rpachK Ha puc. 1, Ha KOTOpPOM IPHUBCIIACHBI PC3YJIbTATHL HeKOTOPOﬁ YaCTH 3THUX OIIBITOB.
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BepTuKanbHOE faBneHue Kr/cm?

Puc. 1. 3apucumocth nokasaresist Tekyuectn gppaxuuu 6 — 4+15% M-60 ot

BEPTUKAJBHOIO 1aBJCHUS MPHU COACPKAHUAX PA3HOI0 KOJIMIECTBA CTHPOJIA.
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YMmeHbIIeHHE TPECHUA MCXKIAY ABYMSA TPYIMIMMHUCA ITOBEPXHOCTAMU KaK HM3BECTHO, BO3MOXKHO, HE
TOJIBKO 34 CYCT CMa304YHBIX )I(PII[KOCTGIZ, HO M 3a CYET IOPOIIKOB, 06J1a;[a}om14x MaJIbIM COIIPOTUBJIICHUEM

CABHTY, HApUMeED, TpaduTa, TaIbKa U T.11.

C OCIbIO 0Hp06OBaHI/IH " 3TOro Cpe€acTtsa OBLITH BBIIOJIHEHBI OINpEACICHUS TCKYYECTU CTPYKEYHO-

KJIEEBBIX CMeCeH T00aBKOI K HUM IOPOIIKa TajlbKa.

I[J'Iﬂ MOJIy4Y€HUA CpPaBHUMBIX PE3YJIbTATOB ObLIH MMPOBCACHBI OIPCACIICHUSA TCKY4YCCTU YHUCTOU

CTPYKKE 0e3 I[063BHCHI/IH K Heit CBA3YIOLICTO U TaJIbKa. PCBYJ'II)TaTI)I HUCIIBITAaHUH IMOKAa3aHbBI Ha puc. 2.
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[JasneHune npeccoBaHmA B Kr/cm?

Puc. 2.

XapakTepHo, 4To J00aBKa K CTpyxke Tanbka (9%) 6e3 csazymomero (Kkpusas 3, cM. puc. 2)
naer Oosee BBICOKHII MOKa3zaTellb TEKy4decTH, yeM jao0aBka 15% >KUAKOH CMOIbI, 3HAYUTEIbHAS
9acTh KOTOPOH BIHTHIBaeTCs B apeBecuHy. OmHaKo, mo0aBKa B CTPYKKY M CMOJIBI, U TajbKa B

kosiuuecTse ot 1-5% (puc. 1
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MOKa3aHbl TOJIBKO HanboJiee XapaKTEepPHbIC U3 TIOJYYCHHBIX KPUBBIX) JlaBalia MOKa3aTelb TEKY4YECTH,
MPAKTUYECKH HE OTIMYAIOIINECS OT ITOKa3aTelei, HaOII0JaBIIUXCS Y CMECH CTPY>KKH CO CMOJIOM.

OTCYTCTBI/IC CyIJ_IGCTBeHHOFO ITIOBBIIIICHUA II0KA3aTCIIA TeKyIIGCTI/I Cpr)Ke‘-IHO-KJIeeBBIX
CMGCCﬁ HpI/I BBCIACHHNU B DT CMECU CMA3bIBAOIIUX U HOBerHOCTHO-aKTI/IBHBIX I[O6aBOK, O4YC€BUIHO,
ClielyeT OOBSCHUTH CTPYKTYPOH MOBEPXHOCTH YACTHI[ HM3MENbUEHHOW JpeBecHHBl. CTpyxkKa-
OTXOABl OT JIepeBOOOpadATHIBAIONIMX CTAaHKOB, KaK. BIPOYEM, M JPYrU€ BHUILI YACTHII
M3MENbYCHHON JPEBECUHBI, UMEET HEPOBHBIC Kpasi M IIEPOXOBATHIC TTOBEPXHOCTH.

HpI/I yHJ'IOTHCHI/II/I 104 AdaBJICHHUEM HpeCCOBaHI/ISI CI[BI/II‘y YJaCTHUil Cpr)KKI/I OTHOCHUTECIBHO
JIpYT Apyra, MEIaeT He TOJIbKO HAJIMYUE CUJ TPEHUS, HO U HEMOCPEACTBEHHOE 3alleTUICHUE YaCTHUII
JPYT 3a Ipyra UMEIOLUMUCS Ha UX TTIOBEPXHOCTH HEPOBHOCTSAMHU.

OO6pa3oBaHre Ha MOBEPXHOCTH YACTHUII TOHKUX aJCOPOIMOHHBIX CIIOEB M3 MOBEPXHOCTHO-
AKTUBHBIX W CMAa3bIBAKIIMX BCUICCTB CHOC06HO YMGHI)HII/ITI) K03(1)(1)I/IIII/I€HT TpCHI/ISI, HO HC
CIIOCOOHO IMOJTHOCTBIO YCTPAHUTh MEXaHHUYECKOE 3alleIieHUue JacTUIl. MOKHO MPEANOIOKHUTh, YTO
MMEHHO MEXaHWYECKOE 3alleINICHHe HEPOBHOCTEH Ha IMOBEPXHOCTH JIPEBECHBIX YACTHIL SBIISCTCS
OCHOBHBIM (PaKTOpOM, O0OYCIaBIMBAIOIIMM BeChbMa HU3KYI0 TEKY4YEeCThb CTPYKEUHO-KIEEBBIX
CMecei.

[TosTOoMy, BO BCeX ciydasx JO0AaBKHM OTHOCHUTEIHHO HEOOJBIINX KOJIUYECTB CMa3bIBAOIINX
WM TIOBEPXHOCTHO aKTHBHBIX BEIIECTB HAONIOMAETCS JHIIb HEKOTOPOE TOBBIINIEHHE TEKYYECTH,
OJIHAKO 3TO TIOBBIIIEHHME BECbMAa HE3HAUUTEIBHO, T.K. TOJIBKO YacTh JPEBECHBIX YaCTHII,

06naz[alonmx HauOoJee r1aJKOM MMOBEPXHOCTHIO, MOJTYHACT JOCTATOYHYIO CMA3KYy.

3AKVIIOYEHUE

OnbIThI IIOKa3ajiu, 4TO IIO62[BJ'ICHI/IC MMOBCPXHOCTHO-AKTUBHBIX BCHICCTB B OCHOBHOM MAaCCC
CTPY>KCK HC MOXKCT YCTPAHATHL MCXaHUYCCKOC 3alICTIIICHUC.

B cBs131u ¢ 3THM 3HAYUTEIRHOE MMOBBIINICHHIE TEKYYCCTU CTPYKCUHO-KIICCBBIX cMmeceit MOXKHO,
OYCBHUIHO, OXWAATb JMIOb IpHU YCIOBHUU O6pa3OBaHI/I$I MCXKAY OPEBCCHBIMU YaCTUIaMU
OTHOCHUTCIIBHO TOJICTBIX KUIKHX ITPOCIIOCK. O,[[HaKO CO3aHUC NMOCICAHUX IMPAKTUYCCKU BO3MOKHO
TOJIBKO 3a CUET BCUICCTB, CIIOCOOHBIX IIpyu NpeCCOBAHUU OTBCPIKIATHCA U 06pa3OBBIBaTB HpO‘lHBIﬁ

CKCJIIET C xopomeﬁ azre3neHt K APEBECHUHE, T.C. 3a CUCT KIICCBBIX BCIIICCTB.
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IMPACT OF ACTIVE SURFACE LUBRICANT SUBSTANCES ON THE
GLUE-CHIP MIXTURE FLOW
B. Bokolishvili, Z. Baliashvili

Summary

To obtain well pressed products from glue-chip press compositions crucial role is given to the
mixture flow, which in its own part depends on the amount of inner friction between particles. The article
considers the influence of adding different, surface active lubricant substances for decreasing the friction

between particles.
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COBEPHIEHCTBOBAHHME CHJIOBOM IIENTN ®PUKIIMOHHOM MY ®ThI

H. bapmsumamBuau, b. Yeanaze, I'. Yeaunase
Pe3rome
Onucana HOBasg KOHCTPYKIHUS MEXaHHW3Ma BKIIIOYEHHsI (PUKLIHMOHHOM AMCKOBOM My(QTHI,
KOTOpas obecrneunBaeT CTaOMILHOCTD YCUJIHA BKIHOUCHUA My(i)TBI HE3aBUCHUMO OT CTCIICHH HN3HOCA
TPYHIUXCA HOBerHOCTef/'I AUCKOB K YAJIWHCHHUA C)KI/IM&I—OHIGfI MNPpY>XUWHBI, 4YTO IIOBBIIIACT
JOJITOBCYHOCTh H HAJCKHOCTH MY(bTBI. HogmectsoM KOHCTPYKIHUU SBJIACTCA IPUMCHCHUC
PBIYAXKHOTO MEXAaHU3Ma € HNCPEMCHHBIM INCPEAATOYHBIM YHCIIOM, CIIOCOOHOTO KOMIICHCHUPOBATH
YMEHBILIEHUE YCUIUS MPYXKUHBI IpU ee  yIIMHeHuH. [lomydeHbl GopMyibl, ONMUCHIBAIOIINE CBS3b

BCJIIMYHH YCUIIHA CXKATUA U pasMEPOB JICMCHTOB KOMIICUCHUPYIOIIETO MCXaHU3MaA.

PERFECTION OF THE POWER CIRCUIT OF THE
FRICTION CLUTCH
N. Bardzimashvili, B. Chelidze, G. Chelidze
Summary
We would like to present a newly developed construction of the power circuit of the friction

clutch, which provides the compression force stability of the clutch disks. The corresponding

formulas for the calculation of the elements of the construction have been work out.
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METOA INNPOEKIHNHU C BBICOTHBIMU OTMETKAMM JJIA
TPEXMEPHOI'O IPOCTPAHCTBA
A. Hlasryiuaze, H. Ho3zanze

Pesrome

B pabote mpuBeneHa ogHa M3 BO3MOXKHBIX CXEM MPOCKIIMOHHOW pealu3aluyd MOJACIS a-5.
KOHCTpYKTHBHBII amapar @IpOEUUpPOBaHUS MCIONb3YEeTCs I YacTHOrO ciydvas, Korzaa
runepOondecKkas JIMHEHHas KOHIPYCHIMS OpPTOTrOHAlbHAas, TaK 4YTO OAHA aupekrpuca d2
coBmelieHa ¢ [l2 u mepnenaukyispHa k Il1, a Bropas — di siBisieTcss HECOOCTBEHHOM MPSAMOit
wiockoctu I, Paspemmmocts 3amau  mpoctpaHcTBa Rz o0ycioBieHa  BO3MOYKHOCTBIO
KOOpJMHUPOBAaHUS BCEX TOYEK IpocTpaHcTBa Rs B JexkapToBoil NpsSMOYrojgpHOM — cHCTEME
KoopauHaT. Takum 00pa3oM, KOMIUIEKCHBIA YepTeX JAaHHOW MOJENHU MPENCTaBIseT cO00M YepTex

OpPTOIrOHAJIBHBIX HpOCKHI/Iﬁ TOYCK IPOCTPAHCTBA Rs JIOTIOJTHEHHBIM BICOTHBIMH OTMETKaMH Ha Z:dz.

METHOD OF ELEVATIONS FOR THREE-DIMENSIOANL SPASE
A. Shavgulidze, N. Nozadze
Summary

There is considered practical realization of a-5 model in this work, which is a part of system
of independent models. Unique correspondence between R2+1 and Rz spaces is established by means
of projection. Particularly, projection is carried out, on the one hand, from S centre and in the same
time by use of hyperbolical linear congruence, one di dricetrix of which belongs to xi2. In case,
when we have orthogonal congruency and centre S is a point at infinity, particular case of a-5 model
has been got. One directrix of orthogonal congruence belongs to IT> and is perpendicular to IT1, the
other di1 directrix represents a line at infinity of a plane I1i. All points of a space Rz without
exception, are placed in Cartesian rectangular coordinate system Oxyz, xOy coordinate plane of
which is coincided with IT1. and a line of elevation d> is coincided with z axes. So complex drawing
of considered model is a drawing of orthogonal projections of a space Rz supplemented with
elevations on z=d» axes. The line of high elevations has a great importance for geometrical

modeling of space, in particular it represents degenerated field of the binary model.
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OBOBIIEHUE METOJIA NMPOEKIIUI C BBICOTHBIMH OTMETKAMU
HA CJIYYAM YETBIPEXMEPHOI'O EBKJIMJIOBA ITIPOCTPAHCTBA

A. Hlasryaunze, H. Ho3aase
Pesrome

B pabore mpuBeneHa OIWH BO3MOXKHBIM BapHaHT OOOOIIEHHS MeETOJa MPOEKIUH ¢
BBICOTHBIMM OTMETKaMM Ha ciydail  yeTblpexmepHoro EBkimpoBa mnpoctpancTBa. Touku
npocTtpaHcTBa R4 koopauHMpYrOTCs oTHOcuTenbHO JlekapToBoil cucteme OXyzt. KoopnunatHas
iockocts OXY MaHHOM cucTeMbl coBMeneHa ¢ iockocThio I1. Yepes moboii ToukH mpocTpaHCTBa
R4 mpoxomur runepruiockocTs Koropas mnapanenbHa Iuiockoctd II. DToT rumepriockocTs
nepecekaercs ¢ ocsiMM Z U t u ompenenser BEICOTHbIE OTMETKH. JIt06as Touka mpocTpaHcTBa Ra
oIpesesnseTcs YeTblpMs KoopauHatamMu — X, Y, Z u t. [Ipoekuust A touku Aoe Ra, onpenensercs
JIBYMsI KOOpAMHaTaMM X M Y , TaK, KaKk OHa NMpHHaIekHUT miaockoctd XOY. OcranbHble J1Be
NPOEKIUN A1 1 A2 OINpPEesoTCs OJHBIM MapaMeTpoM (cooTBeTcTBeHHO Z H t). Takum oGpazom,
mo00i Tpoiike Touek AA1A2 Ha KOMILJIEKCHOM YepTexke , B MpocTpaHcTBE R4 coorBeTrcTBYEeT

€IUHCTBEHHA] TOUKa Ao.

GENERALIZATION OF METHOD WITH HIGH ELEVATIONS FOR
FOUR-DIMENSIOANL SPASE
A. Shavgulidze, N. Nozadze
Summary
A model is considered to build a complex drawing for four-dimensional space. Each point
of space four - dimensional is coordinated to Decart Oxyz system, xOy plane of which coincides
with plane I1. Hyperplane passing through some points of four-dimensional is compeletely parallel
to plane II=xQy, is intersected by axis z and t and defines high elevations z and t of the given point.
Received complex drawing is invertible. This model allows to avoid auxiliary constructions on the
plan, which is very important when solving some graphical problems of mining-topographical

work.
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NCCUIIEJOBAHUE CKOHCTPYUPOBAHHOI'O HA OCHOBE
I'OMOTETUU MEXAHU3MA

k. YuiucamBuiau, M. Yrpexeauase
Pe3rome
B pabore wucnosb3oBaH OCHOBHOW  TOMOTETHMH T'€OMETPUUYECKHX TPEoOpa3oBaHUM:
npeoOpa3oBaHUe OKPY)XKHOCTH B OKPY>KHOCTb, 4YTO TPEIOCTaBISET BO3MOXHOCTH IOBOPOTA
BBIXOAHBIX 3BEHheB Ha 000 yrom. [lomoOHBIEe TeomeTpuyeckue MpeodpazoBaHUSL
XapPaKTCPUIYIOTCA CBOMCTBAMH IIIOCKHOI'O HIapHHUPHOr0 MEXaHU3Ma, 4YTO MPCAOCTaBIACT
BO3MOXHOCTH IIOCTPOCHUA KHUHEMAaTHYECKOMI CXEMBI IIJIOCKOT'O MEXaHu3Ma. Mexanuzm
XapaKTEPU3YET: CBS3aHHBIM C CHHTE30M IPOCTOM MPOLECC MOCTPOCHMS, MPOCTOE JTOCTHKEHHUE
rapMOHHUYECKOW MPONOPUMOHANBHOCTH M JIydllleée CBOMCTBO HCCIEAOBAHMS, JOCTYIHOCTb

KOHCTPYKTUBHOH pa3pabOTKU U MPOU3BOACTBA U IKOHOMUYECKUH (PPEKT.

RESEARCH OF DESIGNED ON PRINCIPLES OF HOMOTHETY
MECHANISM
J. Uplisashvili, I. Ugrekhelidze
Summary
In the paper is applied the basic principle of geometric transformation homothety: transformation of
circumference into the circumference that gives the possibility of turn on arbitrary angles of output links.
Such geometrical constructions are characterized by properties of planar hinged mechanism that gives the
possibility to construct the kinematical scheme of planar mechanism. The mechanism is characterized by:

related to synthesis simply process of construction, simply achievement of harmonic proportionality and

better research features, simplicity of structural development and production and economic effect.
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NCCIEJOBAHUE NPOXANMOCTHU TPEJEBOYHOI'O
CAMOINOI'PYXAIOIIEI'O AT'PEI'ATA IIPU OKCIUVIYATAILIUHU B
I'OPHBIX JIECHBIX CKJIOHAX
M.HapumanumBuiy, 3. bajamuapomBuim,

P. Tkemananse, 1. MocyanmBuiun

Pe3rome

[IpoBeneHO HCCIEAOBAHUE IPOXOAMMOCTH TPEIEBOYHOIO CaMOIOIPYXKAIOLIET0 arperara
IIPU DKCILIyaTallUd B JKCTPEMaJbHBIX YCIOBUAX Ha TOPHBIX JIECHBIX CKIOHAaXx. B cBsasu ¢
YBEJIMYEHUEM MacChl arperara IMpPOM3BEIEH pacueT Cuibl JIOOOBOIO CONPOTHBIECHUS U
CYMMHPOBAHHOTO MOMEHTAa BC€X CWJI TpeHus BTOPOW rpymnmnbl. llomydeHsl 3Ha4YeHHsST CHII

CONPOTUBIICHUS NEPEKAThIBAHUS IIPU MOABEME arperara Ha IEepBOM CKOPOCTH. Y CTAaHOBJIEHO, YTO
arperat MOJKeT IBMTaThcs HAa moabeM npu yrie o =13°10 B HArpy)KeHHOM COCTOSHHM, a B

HeHarpyxkennoM o, =17°10 .

INVESTIGATION OF CROSS-SKIDDING SELF-SINKINGUNIT IN
OPERATIONIN THE MOUNTAINOUS FORESTED SLOPES
M. Narimanashvili, Z. Balamtsarashvili,
D. Mosulishvili, R. Tkemaladze

Summary

The research of terrain skidding self-sinking unit for operation in extreme conditions on the
mountainous forested slopes is carried out. In connection with the increasing of unit’s mass is
carried out the calculation of drag force and cumulative moment of all the frictional forces of the

second group. The values of rolling resistance forces when lifting the unit in first gear are obtained.
Is established that the unit may move at descent at o =13%0 in the loaded condition and

o =17°10 in unloaded condition.
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OITPEAEJIEHUE BHEHITHEI'O CTATUYECKOI'O
TPEHUSI N3MEJIBYEHHOM JIPEBECHHBI

b.M. bokoaumBuin, 3.H. banuamBuian
(I'py3uHckuii TexHuyeckuilt yausepcurer, M. Kocrasa 77, 0175,

Tounucu, I'py3us)

Pesrome: [lpu xpanenuu, mpancnopmuposke u nepepadomke uUMenb4eHHOU OpPeBecuHbl Menicoy
yacmuyamu u nI0OCKOCmMAmMU 000py008anus 0opazyemcs mpeHue, KOmopoe 60 MHO20M Onpeoesen
BONPOCO8 CBA3AHHLIX C KOHCMpYyUuposanuem obopyodosanus. B pabome uzyuenvi Kod¢hghuyuenmol
BHEWIHe20 CMAmu4yecKo20 MpeHus 8 3d8UCUMOCMU OM PA3HbIX (DaKmMopo8 U peKOMeHOO08AaHbl U3
3HaYeHUs.

KiroueBble cioBa: BHEIIHEE CTAaTUYECKOE TPEHHE, YroJl TPEHHs, BIAXHOCTh YacTHIL,

JIOpalyMUHHBIN, OPICTEKII0, HEpKaBeIollas cTajb, KieeHas (anepa.

BBEJIEHHME

B 6YHK€pHI>IX U O03aTOPHBIX YCTAHOBKAX, a TaAKXC IHIpPU TPAHCIOPTHPOBKE YACTUIIbI
N3MEITbYSHHOMN APEBECUHBI HMCIOT OTIpPaHUYCHHYIO IMOABHXXHOCTD, 6.]'[31"0)13135[ HaJIMYHIO

SHAYUTCJIBHBIX CUJI TPCHUSA U CHCIIJICHUS.

Hepe)IBI/I)KeHI/Ie YaCTHUIl HACBIITHOI'0 MaTtepuajla U B YaCTHOCTHU H3MEIIFYCHHOM JAPEBCCHUHEBL
Ha pa60q1/1x MOBCPXHOCTAX 060py,Z[OBaHI/I$I COMMPOBOXKAACTCA COIPOTUBJICHUCM MaTcpHajia.
Benuuuna storo CONIPOTUBJICHUA 6y,HCT MCHATHBCA OT BHUJA (I)paKI_II/II/I HU3MEJIbYECHHON APCBCCUHBI,
BJIAXKHOCTHU, YHUCTOTBI IIOBEPXHOCTHU MATCpUaJIOB U T.I. ITo OTOMY H3YUCHHUC BHCHIHCTO
CTaTUYCCKOI'0 TPCHHUA H3MEITbYCHHOMN APEBECHHBI O PA3JIMYHBIC MaTCpuajlbl MPEACTABIIACTCA

HY>KHBIM.
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OCHOBHASA YACTb

3uauenus ko3hduuuenToB (yriuoB) BHemHero crarudeckoro tpenus f'(¢') wusmenbuennoin
npesecunsl (B mpepenax Bnaxuoctu W =7 —60%) onpenensnocs i MarepualoB, Hauboliee YacTo

ynotpeOisieMbIX B JIepeBO0OpabaThIBarOIICH MPOMBINIUICHHOCTH: CTallb, JAMOPATIOMUHUMN, OpPraHUYECKOS

CTCKJI0, KJICCHHAaA (baHepa, IJIaCTUKAT U HEPIKABCIOIIAas CTAJIb.

OHpe}.'lCJ'ICHI/Ie KOG)(b(bI/ILII/ICHTOB BHCHIHCTO CTATHYCCKOr0 TPCHUMA H3MEIIbYCHHOMN APCBCCUHDBI

MPOBOAMIIOCH Ha mpubope (puc. 1).

Puc. 1. Ilpudop nist onpenesieHus K03¢G(PUIUEHTOB BHEIIHET0

CTAaTH4€eCKOro TpeHus (B HaType)

OCHOBHBIM 3JICMEHTOB IpHOOpa SBISICTCS IUIMTA, HIAPHUPHO COCAMHEHHAs C OCHOBAHHEM.
@dukcanus IUIATH TOJ] ONPEACIICHHBIM YTIJIOM OTHOCHTEIHLHO TOPH30HTA IPOHW3BOAMIACE C ITOMOIIBIO
CIICNIMATFHBIX BUHTOB W TaeK. YTOJ HAKIIOHA TUTMTHI M3MeEpsIICs yrioMmepoM (kBampantoonTtmueckuit KO-1,
norpentHocTh  Tokazanus 30”). Ha mOBEepXHOCTH IUIMTHI HACHIMANIOCH ONPEACICHHOW KOJIHYECTBO
M3MENIbYEHHON JPEBECHHBI, MOCIE YEro BPYUYHYIO IUIMTA BBIBOJWIACH U3 TOPU3OHTAIBHOTO IMOJIOKEHUS.

Korna HU3MCIIbYCHHasA APE€BECCHMHA HadWHAIa CKOJIB3UTh Ha HAKJIOHHON TUIOCKOCTH HU3MEPAIICA YTOJI (D’

HaKJIOHA TUIUTHI K TOPU30HTY, TAHI€HC KOTOPOTO paBeH K03 (HUIHEHTY TpeHUs
r_ r 1
f'=tg'p

rae @' —yroju TpeHus.
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Cpennue 3HaueHus K03(hduueHToB (YIriaoB) BHENIHEro crarndeckoro tpenus f'(¢) s

pa3HbIX (paKIuil H3MEITBUECHHOW JPEBECUHBI O PA3INYHBIC MaTepUAIbl IPUBEICHBI B TA0II. 1.

W3 tabmunpsl ciemyet, 4To K03(pPUIMEHT BHENTHETO CTATHYECKOTO TPEHHS H3MEIbYCHHOU
napeBecuHbl B mpenenax BiaxkHocTd W =7-60% o pazimydble MaTepuaiabl (CTab JIMCTOBAs,
HepxkaBeromas u ap.) m3mensiercst f'=0.257+0.920 (yronm tpenus 14°25'-42°39"). CpoiictBa
bpakuuii MU3MEJIbUCHHON JPEBECHHBI BJIMSIOT HAa YroJl TPEHHS CICAYIOIIUM 00pa3oM: B

OAVHAKOBLIX YCJIIOBUAX KOHTAKTA C UCIIBITBIBACMBIM MAaTCPHUAJIOM pa3HHUILIA MMOKa3aHUM COCTaBJISICT

npu Biaxaoctu W =7-9%, Ag@’'=3°12'-5°55" (kpome Ha MOBEPXHOCTH OPraHUYECKOTO CTEKJIa

A" =10°8"), npu Binaxknoctn W =13-17% A¢@' =4°+5°50" (kpome noBepxHocTeil paHepsl BIOIb

BoJIokHa A@' =1°42' u cranu muctroBoiri A@' =9°18"), npu Baaxnoctu W =55-60% Ag@' =

3°4'+6°18' u npu Bnaxuoctu W =30—-35% Ag' =2°48'-7°33'.

[Tpuyem, Bo Bcex ciydasix MakCHUMaJbHBIM YTJIOM TpEHHs Xapakrtepusyercsi (pakius |
M3MENIbYCHHON JpeBecuHbl, a MUHUManbHbIM (pakiusam |V. Takas 3aBHCHMOCTE B OCHOBHOM

ABJICTCA CIICACTBUECM U3MCHCHUA q)aKTquCKOﬁ Imiomaan KOHTaKTa.

Opakuust | gaeT MakCUMalbHYIO IUIONIA/Ib KOHTaKTa COMpOTHBIEHUs, a ¢pakuus IV

MHWHUMAJIbHYIO. HOBTOMy HavdaJIbHOC COIIPOTHUBIICHUC CABUT'Y 7, BHCIIHCTO TPCHUS AJISA (l)paKI_[I/II/I |

Oyner Oonbiue, yeM Juist ¢ppakuuu V. IlomyyeHHble 3HaUeHUs YIJIOB TPeHMs A BeeX (pakuuit
HAXOJATCS B TIOJTHOM COOTBETCTBHH C IPaHYJOMETPUYECKHM ITOKA3aTEIeM YaCTHI] H3MEITbYeHHOU

JPEBECHHBI.

[Ipn uccnenoBanuu (PUKIMOHHBIX CBOWCTB C (haHepoll HaOnroAaeTcs He3HauuTelIbHast
TEHJCHIMSI YMEHBIIEHUS yrja TPEHUsS C YUYEIMUYEHUEM TPaHYJIOMETPUYECKOrO COCTaBa, T.€. C
yBeIuueHueM HoMepoB ¢pakiuu ot | 10 V u3MmenbyeHHo# qpeBecuHbl. [lonyueHHy0, HECKOIBKO
OTJIMYHYIO 3aKOHOMEPHOCTh U3MEHEHUS yIJIa TPEHUS U3MEIbUEHHOM IPEBECHHBI HA NTOBEPXHOCTU
(daHepsl, 0 CPaBHEHUIO C JPYTUMHU UCTIBITHIBAEMBIMHI MaTepuaniaMu (CTallb, JIOPATIOMUHHUNA U JIp.),
MOKHO OOBSICHUTh OCOOCHHOCTHIO KaK CBOMCTBAMHM 4YacTHIl, TaK M YHUCTOTOH IOBEPXHOCTH

MaTrepuraia.
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Tabmuna 1

Cpennue 3HaueHnst Ko3QduipenToB (YriioB) BHEIIHEro cratndeckoro tpenus f'(¢") nsMenbuenHoi npeBecunbl

0 PA3JIMYHBIC MaTCPUAJTIbI

Koaddumuents (yriisr) BHemnero cratudeckoro tpenust (@)

Marepuaisl
X Kneenas Krneenas
= = Cranp
= 2 Cranp nuroBas JropalirtoMUHbIN Oprcrexiio Panepa Pancpa [Tnactukar HEpKaBEero-
g 3 IIOIIEpEK BJIIOJIb
£ ; BOJIOKHA BOJIOKHA tHat
% Rz=20 Rz=4 Rz=0.19 Rz=334 Rz=132 Rz=0.1 Rz=30
V5 V7 V12 VI V2 V12 V4
i o’ i o’ ' o’ ' o' ' o’ i o} i o’
I 8 0.506 26 51 0.514 2712 0.455 24 33 0.712 | 3526 | 0.680 | 3412 | 0.426 2303 0.542 | 2828
15 0.563 29 22 0.57 2940 0.506 26 55 0.741 | 3633 | 0.695 | 3449 | 0.463 24 49 0.553 | 2856
31 0.631 32 15 0.635 32 25 0.585 30 20 0.768 | 3732 | 0.728 | 3604 | 0.570 29 40 0.620 | 3115
50 0.683 3420 0.718 3540 0.69 34 35 0.785 | 3807 | 0.736 | 3622 | 0.671 3350 0.675 34
1 9 0.401 2151 0.459 24 40 0.337 18 36 0.766 | 3728 | 0.772 | 3741 | 0.348 1911 0.426 | 2311
18 0.537 28 15 0.495 26 19 3.392 2124 0.796 | 3832 | 0.820 | 3921 | 0.370 2018 0.484 | 2550
35 0.681 3114 0.620 3130 0.569 29 38 0.849 | 4020 | 0.814 | 3908 | 0.562 2553 0.532 | 2801
50 0.675 34 0.707 3515 0.672 3353 0.904 | 4206 0.92 4239 | 0.705 3543 0.670 | 3350
Il 9 0.412 22 24 0.418 22 42 0.257 14 25 0.754 | 3700 | 0.737 | 3624 | 0.320 17 44 0.431 | 2318
15 0.481 2541 0.477 2529 0.390 2118 0.785 | 3807 | 0.763 | 3720 | 0.401 2152 0.443 | 2355
35 0.570 2942 0.616 3137 0.564 29 27 0.804 | 3848 | 0.981 | 3900 | 0.485 2553 0.521 | 2732
57 0.713 3530 0.722 3549 0.631 3214 0.905 | 4221 | 0.888 | 4137 | 0.719 3543 0.675 | 3402
v 9 0.433 23 26 0.417 22 37 0.365 2004 0.704 | 3508 | 0.725 | 3558 | 0.326 18 04 0.415 | 2233
14 0.473 2518 0.444 23 56 0.389 2115 0.772 | 3741 | 0.751 | 3655 | 0.354 19 29 0.431 | 2320
33 0.597 3050 0.585 3020 0.533 28 02 0.817 | 3914 | 0.789 | 3817 | 0.511 27 05 0.512 | 2710
50 0.635 3225 0.640 32 38 0.667 3342 0.847 | 4015 | 0.818 | 3917 | 0.642 3243 0.620 | 3147
V 9 0.477 25 30 0.441 2347 0.354 1930 0.696 | 3450 | 0.687 | 3429 | 0.374 20 30 0.454 | 2425
17 0.543 28 29 0.544 28 34 0.460 24 42 0.743 | 3636 | 0.710 | 3522 | 0.404 22 09 0.517 | 2719
35 0.609 3121 0.625 3159 0.640 32 37 0.804 | 3848 | 0.766 | 3728 | 0.648 32 57 0.618 | 3142
57 0.756 37 06 0.748 0.716 0.716 35 36 0.858 | 4037 | 0.841 | 4004 | 0.752 36 56 0.691 | 3438
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Puc. 2. 3apucuMocTh yrja BHEHIHEr0 CTATHYECKOr0 TPEHUsI OT NpeJBapuTeJbHOI
BJI2KHOCTH U3MeJIbYEeHHOM ApeBecHbI HA 1 — cTanb; 2 — TIOpaJIOMHHUIN;
3 — oprcrexiio; 4 — kaeeHas (aHepa (Monepek BOJIOKOH); S — Ki1eeHast
(anepa (B10J1b BOJIOKOH); 6 — IUIaCTHKAT; 7 — CTaJIb HepPKaBeUIasl.

PaccmarpuBast KpUBbIE (PHC. 2) 3aBUCUMOCTH YIJIOB BHEIIHETO CTATHYECKOTO TPEHUST (@' OT BIAKHOCTH

(8 mpenenax W =7-60%) nns | Qpakuum u3MeNbUYEHHON JPEBECHHBI HA PA3HBIX HCIBITHIBAEMBIX

Marepualiax, CJaeayeT OTMCTUTD, YTO C YBCIIMUCHUCM BJIAXKHOCTHU H3MEIIbYCHHON APEBECHUHBI YT'OJI TPCHUA @l BO

BCEX ClIydasaX yBCIIMYUBACTCA. Taxkas 3aKOHOMEPHOCTD 00JIee OTYETIINBO Ha6n}onaeTc;1 Ha BCCX HUCIBITBIBACMBIX
mMarepuajax 3a HUCKIIIOYCHUEM Q)aHepH, CBOMCTBEHHBIC ITOKA3aTEIIH KOTOpOI>'I SHAYUTCIBbHO OTJIHNYAKOTCA OT

OCTaJIbHBIX UCHBITBIBACMbBIX MaTCPHUAJIOB.

W3 KpuBBIX BUAHO, YTO YHCTOTA TOBEPXHOCTEH HCIBITHIBAEMBIX MAaTEPHAJIOB 3HAYMTEIHHO BIHUSET Ha
BEMMYUHY KOI(PGUIIMEHTOB (YTJIOB) TPEHUS W3MEIBUYCHHONW PEeBECUHBI. Tak HampuMmep, MHUHUMAIbHBIN
koad¢unuent (yroia) TpeHus HAOMIOZaeTcd NMpHU KOHTAKTE C OPraHWYECKHUM CTEKJIOM W TUIACTHKATOM, a
MaKCHUMaJIbHBIN — IPU KOHTAKTE C (haHEepOA.
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3AK/IIOYEHHUE

3HaueHne KOI(G(UIIMEHTOB TpPEHUS W3MENbYCHHON [PeBECHHBI TIPH KOHTAKTE C JAPYTUMH
WCIIBITHIBAEMBIMH MaTepHalaMid HaXOJATCS B TOJHOM COOTBETCTBHH C YHCTOTOH MOBEPXHOCTH MaTEpPHAIIOB C
pa3MepaMu U BIaKHOCTBIO H3MEIFYCHHOM ApeBECHHBI. J[Is mpakTHYecKuX el peKOMEeHI0BaHbI MTOTydYeHHbBIE

3HaueHUs K03 duieHToB (yriaoB) BHENIHEro TpeHus (tadu. 1).
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DETERMINATION OF OUTER STATIC FRICTION FOR MILLED TIMBER
B. Bokolishvili, Z. Baliashvili

Summary

While keeping transporting and treating (working) of milled timber there arises friction between timber
particles and appliance surfaces, which in a certain way determines problems related with the equipment
construction. The paper describes studying the outer static friction coefficient faking into consideration different
factors and their value recommendations.
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TRANSFORMATION OF SUBJECT PROTECTION AND INDUSTRIAL DESIGN
T. Beridze
Summary
Industrial design may be represented as creative process of industrial products design,
witch is realized according to technical aesthetics requirements . Making of
useful and beautiful items must be carried out in accordance with technical and economical
requirements. In forms search process designer  must determine correlation between technical
and aesthetic, spiritual and material sides in given environment. Industrial design not only reforms
this environment, but forms human positions to given environment. In exploitation subjects have
some influence upon human beings, therefore they became depended on given environment.
With acquiring of human taste, industrial design can preliminary define population requirements

in corresponding direction.

IMPEOBPA3OBAHUE NPEJMETHOM CPEJIbI U
MPOMBIIIJIEHHBIN TU3AWH
T. bepunze

Pesrome

[IpoMBIUIEHHBIM ~ OU3aliH  SBJISETCS  TBOPYECKMM  IIPOLECCOM  MPOEKTUPOBAHUSA
MIPOMBIIIJICHHBIX JI€Talel, KOTOPBIM OCYIIECTBIIAETCS B COOTBETCTBUU C TPEOOBAaHUSMHU TEXHUUYECKOU
stuku. Co3fgaHMe MOJIE3HBIX W KPACUBBIX H3JEIMM JIOJDKHO OCYIIECTBIATHCS B COOTBETCTBUU C
KOHCTPYKTUBHO-TEXHUYECKMMU M 3KOHOMHUYECKMMH TpeOoBaHusiMH. B mporecce mnoucka ¢opm
OU3alHEp JOJDKEH IPAaBUIIBHO OIPENCIUTh COOTHOILIEHHE MEXAY TEXHHUUYECKUM M ICTETUYECKUM,
MaTepUalbHbIM U JyXOBHBIM JUI1 JAHHOM NpPEeIMETHOW cpenbl. [IpOMBINUIEHHBIN AU3aliH HE TOJIBKO
npeoOpa3yeT IpeMETHYIO Cpey, HO U (OpMHUPYET OTHOILIEHUE YeloBeKa K 3Toi cpefe. [lockonbky B
nporecce IKCIUTyaTallui MPeMEThl OKa3bIBAIOT ONPEIEICHHOE BIMSHUE Ha YeloBeKa, (opMHUpyeTcs
3aBUCUMOCTBb OT IIPEAMETHOM cpenbl. BmecTe ¢ pa3sBuTHEM BKycCa NPOMBIIIIEHHBIN JU3aliH MOMKET

3apaHee ONpeNeIUTh TpeOOBaHUS JIIO/IEH B ONPEIeIEHHOM HaIlPaBJICHUH.
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KOPPEKTUPOBAHUE IMPOIIEHTHOM ®OPMY.JIbl UCITIOJIb30BAHUSI
MATEPHUAJIA

JI. I'epremesnnase
Pe3rome
Pabora omnucriBaet q)aKTOpI)I, BJIMAIOIIHNE HAa pallMOHAJIBHOC UCIIOJIB30BAHUEC KOXKH, C TIOMOIIBIO
KOTOPBIX OblIa pa3zpaboTaHa QopMyna ajis BBIYMCICHUS MPOIIEHTA HUCIOJIb30BaHWE Marepuana. B
COOTBCTCTBMHM CO CTaHAapTaMu, HpaKTHKOfI n IIOKa3aTciIasaMH q)OpMYJ'IBI, OblI  BBIYMCIEH

KOppEIaTUBHBIN COK03 MEXIY HETTO U OpyTTO Ijomagu marepuana. opmyna Obula peKOMEHI0BaHA
JUI TPAaKTUYECKOrO TPUMEHEHUS.

CORRECTION OF THE FORMULA OF MATERIAL USE PERCENT
L. Gergeshelidze
Summary
The work describes the factors, which influence the rational use of leather, which supported the
formation of material rational use percent formula. As a result the correlation connection between the

material area, its net and gross weight was indicated, according to the standart, practical and formula
indexes. The formula received the recommendation in order to be used in practice.
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AKTYAJIBHBIE BOITPOCHI YBEJIMYEHUS TEPEBO30OYHON
MOIIHOCTH HA IIEHTPAJIBHOM HAIIPABJIEHUN
I'PY3MHCKOM KEJIE3HOH JOPOI'

II. Kenkanse, A. lllapBammuase, /{. Mopuunanse, I'. I'ypamumBuiu,
K. HlapBammuase
Pesrome
B cratbe paccMoTpeHa CyLIECTBYIOIIAs YPOBEHb MEPEBO30YHOM MOIIHOCTH Ha TJIaBHOM
TPaH3UTHOM HampaBlIeHUU ['Py3HMHCKOM >KeNe3HOW 1opord U OOOCHOBaHA HEOOXOIUMOCTH €€
YBEJIMYCHHUSI HA OCHOBE COBEPIICHCTBOBAHUS IMEPEBO30YHOTO MPOIECCA C YYETOM CYHIECTBYIOIIUX M

BO3MOXKHBIX B OJM>KaiIieM OyayleM TEXHUKO-TEXHOJIOTUYECKUX (PaKTOpOB.

ACTUAL TERMS OF INCREASING POWER OF FREIGHT
FORWARDING ON THE MAIN LINE OF GEORGIAN RAILWAY
P. Kenkadze, A. Sharvashidze, J. Morchiladze, G. Guramishvili
K. Sharvashidze
Summary
In this article is analyzed level of frieght forwarding power on the main line of Georgian
railway. Also in rhis article is explained necessity of increasing freight forwarding power depending on
forwarding process perfection, also here is considered technical and technological cases in nowadays

and in the future.
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BOITIPOCHI PA3JIBIXJIEHUSA IECYHAHUKOB TEIIJIOBJIAYKHBIM
METO/JOM JUIA ITOJTIOYEHUA ITECKA

M. OexaHnmBuUIN, AJl. OypayJaanase

pe3lome

B pabote paccmoTpeHa poib mecka B JOPOKHOM CTPOMTENBCTBE W T€ IMYTHl U METOJbI €ro
MOJIFOUEHUS], KOTOPBIE CETOAHS MPUMEHSETCS B CTPONTENIbCTBE JOPOKHOM MHGpacTpykTypsl ['py3un. B
paboTe mpeACTOBIECH HOBBIA METOJ IOJIOYCHHS HCKYCTBEHHOTO I€CKa KOTOPBIM 3aKI0YaeTcsl B
nepepaboTKe €CTECTBEHHBIX MECUAHUKOB TEJUIOBIAXKHBIM METOJOM MJIs IMOJIFOYCHHUS HUCKYCTBEHHOTO
necka. /laHa KOHCTPYKIMSI COCTOBISIIOLIME 3JIEMEHTHI IepepaboTaromieil yCTaHOBKM M MPHUHIIMI
paboTsl. B paboTre mokazaHa Kak BIBISIOT HA MPOIECe U3MEIbUCHUS IECYAaHUKOB HEKOTOpPbIE (haKTOPHI,
TaKue Kak TeMIIepaTypbl MaTepuaja M BOJHOM Cpeibl, TTOKA3aTeNbl BOJOMOTJIAIICHHS TTECUaHUKOB U

T.J. JlaHbl onTUbaIbHBIE PEKUMBI TTOBBIIICHUSI IIPOU3BOIUTEILHOCTH MepepadaTyIoie yCTaHOBKH.

QUESTIONS GRIND SANDSTONES WARM MOIST
FOR POLYUCHENIYA SAND
M. Bejanishvili, Al. Burduladze

Summary
The paper considers the role of sand in the road building area and those shackles and methods
receipt, which today is used in the building area of road infrastructure in Georgia. In this paper a new
method presentation receipt artificial sand that lies in the processing of natural sandstone warm moist
receipt method for artificial sand. Design composes the elements and principles of the installation of
recycled paper. The paper shows how to vpyyayut pattern during grinding sandstone, some factors such
as temperature of the material and water pollution, water absorption rates of sandstones, etc. Dana

optimal modes increase productivity recycle installation.
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boboboabs sdgodo@ hobl, my Go RubdiEost sOYmgdls mommgyeo  dosmysbo
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bobobo 8 bobobo 9
353(MJI6Jd IR0 RLNGIAHISIAHS
L. Loobgob®m 3md30gHgdgmo a@ox0ss, b bmbsdg, 3. ho@sodgoao.
2. 39dboggmo bobgol bempswo jg@lo, o Voggynmodg, . mggbsdg, b. beobady.

Hatching Filling Areas IlITpuxoBka, 3ano/THeHHe TIOIIATH
Boundary Hatch IITpuxoBka oTrpaHUYeHHOMH 00J1aCTH

H. Ho3aaze, I'. Yuranmsuiu, H. Mymianase
Pe3iome
ITaket mporpamm AUutoCAD npenHazHadeH JUIsl HH)KEHEPOB U KOHCTPYKTOPOB U BO BCEM MHpE

UMeeT MIIIHOHBI Tonb30Baresneil. B pabore npencTaBieHo pemenns 3a1a4u rpaguIeckoro xapakrepa
IIPH IOMOIIH TTakeT mporpamMmuoro obecrieuernst AUtOCAD 2010, B wacTHOCTH, pazpe3a U ITPUXOBKH,

LIEJIBIO KOTOPOTO SIBJIIETCS TIOKAa3aHWe BHYTpPEHHEH (POpMBI 1eTalli U OHO COCOOCTBYET HATJIsIHOCTU
HEBUIUMBIX (OpM depTekeil.

Hatching Filling Areas and Boundary Hatch Commands
N. Nozadze, G. Chitaishvili, N. Mumladze
Summary
A software package AutoCAD 2010 is assigned for engineers and designers and has millions of

user’s in the world. In the article is presented the solution of graphic character task building application
of software package AutoCAD 2010, in particular section and hatch, in order to demonstrate the detail

inner shapes and it assists to visualization of drawing’s invisible shapes.
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PACYET HA TIPOYHOCTb MEXAHNU3MA ITPOMBIIIIJIEHHOT' O
POBOTA 10B
Harouaanze B.I1., HaTtonaanse H.B.

(I'py3uHCcKMii TeXHMYeCKUiIl yHuUBepcuTeT, yi. M. Kocrasa 77, 0175,

Tounucu, I'py3us)

Pe3tome: B cmamve paccmompeHvl 60npocul pacuéma 36eHbe8 Mexanusma npoMbluIeHHO20 poboma
10B, na npounocms no 0ONYcKaemviM HANPANCEHUIM,; NPOBEOEH 8blOOD PACUEMHBIX CXEM, KAK npumep
KOHCmpykyuu. B cmamve npu nposedenuu pacuyéma HA NPOYHOCMb 36€HbEG MEXAHUIMA
NPOMBIULIIEHHO20 POOOMA HEeO0OX00UMO 3HAMb €20 KUHeMAMUYECKyro CXeMy YCUIUll, 0elicmeyouux Ha
36€Hbs U MAMEPUAT, U3 KOMOPLIX OHU U320MOo8JeHbl. Heobxooumo 0711 ecex 36eHbed nocmoums 3Mopsl
U32UOaWUX U KPYMAWUX MOMEHMO8, a 3ameM Haumu Hauboiee ONACHble ceueHUsl 36eHbe8 U OISl HUX
npogecmu  pacuém Ha npodyHocms. Onachoe HANPANCEHHOE COCMOSIHUE 3AeHAI0m  21A6HbIM
PAcmsdCeHUueM.

KitroueBbie ciioBa: 3B€HO, NMPOMBIIUIEHHBIH pOOOT, MEXAaHMU3M, KOHCTPYKIIMS, CXeMa.

B cratbe paccMOTpeHbI BONPOCH! pacdéTra 3BEHBEB MEXaHH3Ma IMPOMBINUIEHHOTO podora 10B,
Ha IPOYHOCTh IO JIOMYCKAa€MbIM HANpSKEHHUSIM; NPOBEAEH BBIOOP PACUETHBIX CXEM, Kak IpUMEp
KOHCTPYKIHH.

[Tpu n3yueHnH NPOMBIIIUIEHHOTO poO0Ta U €ro MEXaHM3MOB MHOTMMH aBTOPAMU PAaCCMOTPEHBI
BOIIPOCHl JUHAMHUKH, TOYHOCTH, KECTKOCTH, ABMIKEHUS CXBATOB — TPACKTOPUH M Jp; HO MaJo
pPaccMOTpEeHbl BOMPOCHI TPOYHOCTH MEXAHU3MOB, YHPYrux nedopManuil 3BEHHEB MEXaHH3MOB;
CYILLECTBEHHOE BIIMSHHME HA TOYHOCTH BOIPOU3BEACHUS 3aJaHHBIX IBUKCHUHN CYBATa U COOTBETCTBEHHO

rpy3a — U3JeIui.
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JlonmyCTUMBI MUHUMMAJIBHBIA JEPEKT Y370B MPOMBILIIIEHHOIO poO0Ta, KOTOpas 00ecreunBaeT
KOHEI BBIXOJHOIO 3BEHA HAa pEeXHMMAax pasroHa C MeCTa, TOPMOXKEHMs, OCTaHOBAa W JAEUCTBUSA
MaKCHMaJbHBIX CTaTMUECKOM M JMHAMUYECKOW HAarpy3oK, HaxOJfIIylocs B JIOIMYCKE 3aJaHHOMN
TPAEKTOPUU JIBUKEHUS U TOUHOCTHU MO3ULUOHUPOBAHMS 00eCieueH s pacCYETHOTO BPEMEHU MOJTHOCTH.

Ha 3BeHbs NPOMBIIUIEHHOIO po0OTa CHIJIOBBIE BO3JEHCTBUS MOIYT HMMETh pa3JIMYHbIHI
xapakTtep. CHUJIbl TSHKECTH M WHEPLUH 3BEHBEB MPEJCTABISAIOT CO00M HArpy3KH, pacrpenenéHHbIe Mo
BceMy UX 00bEMy. OCHOBHBIMH HArpy3kamu, JCHCTBYIOUIMMU Ha 3BEHbS NPOMBIIUIEHHOTO poOoTa
MaJION TPY30NOABEMHOCTH SBIIAIOTCS HE CHJIBI TSHKECTH 3BEHBEB IIEPEMELIAEMOI0O Ipy3a a UX CHIIBI
MHEPLUH, KOTOpPbIE 3aBUCAT OT XapakTepa JBM)KEHUS YIPYroro MexaHu3Mma IpOMBIIIJIEHHOTO poboTa.
Pacuér Ha NpPOYHOCTH 3BEHBEB MPOMBIIUIEHHOTO podoTa ¢ Y4YETOM pacHpeles€HHbIX Harpy3ok
IIpeJICTaBISIET COOOM CIIOKHYIO 3a/1auy.

CuoBble BO3JCHCTBUS Ha 3BEHbsI MEXaHU3Ma MIPOMBIIIICHHOIO poO0Ta MOXKHO pa3feiuTh Ha
JOBUKYIIME CHJIBI U MOMEHTBI, KaK COIIPOTUBIICHUS CUJIbI BO3JIEHCTBUS OCHOBAaHUS HA CHJIBI TSKECTH
3BEHbEB, a TAKXKE CUJIbl U MOMEHTBI CHJI MHEPIIH, B3aUMOJICHCTBUS MEXK/1Y 3BBIEHBSIMHU 00pa3yrOIIUMHU
KMHEeMaTuyeckue napbl. [IpunoskeHHble K MEXaHU3MY IPOMBILUIEHHOTO poOOTa CUJIOBBIE BO3EHCTBUS
MOTYT OBITh KaK MOCTOSIHHBIMU, TaK U NEpeMEHHbIMU. BO MHOTUX cy4asx W3MEHEHHE BEJIUYUH CHII U
MOMEHTOB HOCHUT NEPUOIMYECKUN XapakTep, Tak Kak pabouuii mporecc NOBTOPSETCS MEPOOINYECKH.
[Ipu mpoBeneHUN MPOYHOCTHBIX PAacdy€TOB 3BEHBEB MPOMBIIUIEHHOTO po0OTa MOXHO paccMaTpUBAaTh
KaK CTEpXHH, TaK KaK MX JUIMHBI 3HAUUTEIbHO OoJblIe JIBYX JIpyrd X usmeHeHuil. Kaxmnoe 3BeHO
MPOMBIIIJIEHHOTO POO0Ta MepeMeIaeTcsi OTHOCUTENBHO COCEeIHEH MpU MOMOIIM CaMOCTOSITENBHOTO
npuBoaa. B mo0oii paccmarpuBaeMblii MOMEHT BPEMEHHM COEIUHEHHS 3BEHBEB MOXHO YCIOBHO
CUMTATh JKECTKUMHU W HEMOABIXHBIMH. TakuMm o00pa3oM B JallbHEHMIIEM 3a pacyETHYIO CXEMy
MIPOMBIIIJIEHHOT'O po00oTa OyZeM MPUHUMATh CTEP)KHEBYIO CUCTEMY.

IIpu npoBeneHuMn pacuyéra Ha MPOYHOCTh 3BEHBEB MEXAHM3Ma IPOMBIIIJIEHHOTO pPoboTa
HE00X0/AMMO 3HaTh €ro KMHEMaTHYEeCKYI0 CXeMy YCWINH, IeHCTBYIOIIMX Ha 3BEHbS M MaTepHual, U3
KOTOpPBIX OHM H3rOTOBJIEHBI. HeoO0XOoauMoO Juisi BCEX 3BEHBEB IOCTOUTH SMIOPbHl U3THOAOIIUX U
KpYTAILIUX MOMEHTOB, a 3aTeM HalTH HanboJiee OMacHble CEYEHUS 3BE€HbEB U JUIsl HUX IIPOBECTH PacyET
Ha MPOYHOCTh. OnacHoe HaNPsHKEHHOE COCTOSIHUE 3a€HSIOT INIaBHBIM pacTskeHneM. C ydéToM 0OBIYHO

3HAHUC COIIPOTUBJICHHUC MAaTCpHUajid, YCIIOBUC MTPOYHOCTU MOKHO 3allMCaTh KaK:
Or
— TP
Orp < [U]p - /[n] (1)

TAE: Oy - TTTAaBHOC HAIIPSXKEHUE PACTKECHU A,

[o], - nomyckaemoe HanpsKeHUE TIPH PACTKEHHH;
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Orp - IPENIETT TEKYYECTH MaTepraa Mpu pacTsHKECHUH,
[n] - HOpMaTHBHBI KO3 PUIMEHT 3amaca MPOYHOCTH.

Ha 3Benbs yuactka AB Moryr B oOmieM ciy4ae IEHCTBOBAaTh pacTATHBAIOIIUE CHIBI Fz,
n3rubaronie MOMeHThl Mx 1 My B JBYX B3aUMHO NEpPHEHAMKYJSAPHBIX IUIOCKOCTSX M KPYTALIMHA
momeHT T. Ilpeamonoxxum, uyto ceueHue |-l sBisiercs caMblM HarpyKeHHbIM, T.e.omacHbIM. OT
CKUMAIOMUX ycwiui F; u m3rubaronmx MoMeHTOB Mx u My B 3TOM ceueHHH OyIayT AEWCTBOBATH
HOPMAaJIbHBIC HAIPSKCHUS GO0 KPYTAIUA MOMEHT T NpUBENET K NOSBICHUIO B CEYEHUM KacaTEJIbHBIX
HAIPSDKEHUM 3aBUCAT HE TOJBKO OT BEJIMYMH INPUWIOKCHHBIX HAryp30K, HO U OT T'€OMETPUYECKUX
napaMeTpoB paccMaTpuBaemoro ceuenus I-1.

3HayeHns MaKCUMaIbHOI'O HOPMAJIbHOI'O HAIIPSIKCHUSA IIPpH n3ruoe BBIUTCAACTCA B BUIC

o ="/, @)

rae: M, — usrubaromuii MOMEHT B CEUCHUU;
W,, - MOMEHT CONPOTHUBIICHUS CEYCHHUSI U3TUOY.

BGJII/I‘-II/IHy KacCcaTCJIbHOTO HAIIPAKCHHA OIMPCACIIAIOT

_T
="/ W, 3
rae: T — KpyTsaui MOMEHT;
W, - MOMEHT CONPOTHUBIICHUSI CEUEHUS KPYUEHUIO.

I'maBHBIC pacTAruBaromice HANPSAKCHUC BBIYUCIIAIOT IO Pa3IMYHBIM THUIIOTE3aM IIPOYHOCTH,

TOI'/1a MOXKHO MX BBIYMCIIUTH
[y =Vo? + 41?2 4)
CornacHo mpHUHLUMIY YeTBEPTOM T'MIoTe3sbl, npeioxenHo O. MopoM u Gasupyromeics Ha

yqéTe COOTHOHICHUS KAaCaTCJIIbHBIX U HOPMAJIbHBIX HaprDKeHI/Iﬁ B pacCMaTpuBa€MOM CCUYCHUU

am=1_—$°0+1_—50\/02+412, (5)

2 2

o
rae: & = T‘D/(rTc - JUUTSI TUTACTHYHBIX MATEPUAJIOB,;

Ogp
&= "/ 0, - AL XPYIKHX MaTCPHANOB;
Orpy Orc - NPEJIENBI TEKYYECTH COOTBETCTBEHHO MPU PACTSDKEHUM M COKATUH;
Oppy Opc - NPENIENBI MPOYHOCTH; BPEMEHHBIE CONPOTHUBIIEHHS! COOTBETCTBEHHO MPH PACTSHKEHUH

n CXKaTuu.

MOKHO 110 IIATOM THIIOTE3E OHEPTUU NMPCACTAaBUTH B BUIC:

[, =Vo?+ 3712 . (6)
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l'umoreza O. Mopa mnpuMeHEHHs pa3HO MHOTUX MAaTepPHaOB HMMEIOIIUX HEOJIUHAKOBYIO
MIPOYHOCTH MPHU PACTSHDKCHUM M CKaThd. Pacu€r MexaHm3ma MPOMBIIIIEHHOTO0 poOOTa Ha MPOYHOCTH
3aKIII0YAeTCsl B ONPENICIICHUU Pa3MEpOB IMOMEPEYHBIX CEYCHUH 3BEHBEB INMPH 3aJIaHHOM HOPMATHBHOM
KodQuIMeHTe 3armaca MPOYHOCTH, T.€. MPHU HM3BECTHOM JOIyCKaeMOM HammpspkeHuu. s storo
BBIPA)XaIOT MOMEHTBI CONPOTUBIICHUS M3ru0y W, u kpyuenuro W dyepe3 reoMeTpruuecKue napameTpbl
CCYCHMUI.

[To ogHO¥ W3 THMOTE3 MPOYHOCTH ¢ MOMOIILI0 hopmya (4) 1 (6) HAXOIAT 3aBUCUMOCTh Oy, OT
3THUX MapaMeTPOB, 3aTEM HCIOIb3Yys BeIpakeHue (1), ompeaenstor HiCKOMBIE pa3Mephl CEUCHUH, 3HAaHUE

KOTOPBIX JaéT OCHOBaHUE JJIs p8.3pa6OTKI/I KOHCTPYKI MU IMTPOMBIINIJICHHOI'O p060Ta.

4
ol w
F, /|
| / |/

/A

Puc. 1. Cxema npombliuiieHHoro poéora 10B
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LYIGIVIIN(M HMIMSOL 10B 3IIFS60HB3NL

335635403JdS 1LOIG3NBIBI
bsmdogmsdy 3.9., bsmdogmsdy b.3.

9b0dg

6536380 gsbbogrmmos  Lsddgfagmm  GmdmBol 10B 394560630l Ggmegdals  Loddgo9by
slsd390 dsd390%g 4036356039801 bsjombgdo; BsBetgdmmos Lasbyscodm ldgdgdols dgehg3s, G@gmes
300LBONJ500L  dsgsmomo.  LgeBosdo  Lsddgfagme  Gmdmdol d54sbobdol  Ggmemagdols Lodd)3039b9
2536356003900Lsl s30ma6gemos dobo degmgadols 3obgdsBognco gdol (3:bs, G™dmagday dmJdgogdab
O3mmadby s dsbsmsby, OMImoEsbsy olobo  sG0s6  EsIBsEgdMmO.  3730mgdgm0s  MoMMGNEo
Gammobsngol sg3samo dombsgo s d3dgbsgo dmdgbBgdol g30@gdo, Bgdwamd dmadgdbml Gamegdals
g3gmaby  bsdodo  3390mgd0 s dsmgzgol  Rsemegl  Loddgo39bg  $bge®0do.  Lsdolo  sdsdmemn
damdstgmbs 033908 dnszséo.

STRENGTH DESIGN OF INDUSTRIAL ROBOT 10B MECHANISM
Natbiladze V.Sh., Natbiladze N.V.

Summary

In the article are considered issues of strength design of industrial robot 10B mechanism’s links
on working stress; is carried out choice of design diagrams, as an example of the construction. In the
article at the strength design of industrial robot mechanism’s links is necessary to know its kinematic
diagram of the forces acting on the links and the material from which they are made. It is necessary to
draw for all links of bending and twisting moments diagrams, and then find the most dangerous cross
sections and for them to carry out the strength design. Dangerous state of stress is replaced by main

tension.
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HUCCJIEJOBAHUE ITMHAMUWYECKON IMONEPEYHOMI
YCTOMYUBOCTH TPEJJEBOUYHOI'O CAMOIIOI'PYKAIOIIEIO
ATPEI'ATA
M. Hapumanumsuiau, 3. banamuapamsuian, I. Mocynumsuiau, P. Tkemananse
Pesrome

OmnpeneneHo 3HaueHHE CYMMApHOrO MOMEHTa M BCeX HHEPLMOHHBIX KacaTEIbHBIX CHII
IBUraTeNs W BPAAIONIMXCS dacTeil arperara, a TaKkke, BOSHHKIIYIO NPH IOBOPOTE arperara,

CYMMapHyI0 ILEHTpOMJANbHYIO culy P, u, A€HcTByOLIyl0 B IONEPEYHOM HANPABIEHUU €0

coctapisomeli , mpu P!

., IIPM JABWJKCHHWM arperata Ha HauBBICIIEH nepenade. [[ns mpoBepku
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MOTEPEeYHON YCTOWYMBOCTU arperata U yCTAaHOBJICHHS 3HAYEHHs] KPUTHYECKOIO YIjla YCTOMYUBOCTH,
COCTABJICHO YIpaBJICHUE MOMEHTOB BCEX BHEIIHMX CHJI U OIpEACNieHa, EUCTBYIOIIas Ha XOJOBYIO
4acTh arperara, HopmajibpHas cuiia peakiuuu N; moBepxHocTu ckioHa. [loctpoena auarpama, Kotopas
orobpaxkaer u3MeHenns cun N, u P/ B 3aBHCMMOCTH OT 3HadeHMil yria ¢ HakIoHa CKioHa. M3
IrarpaMmsl rpa@uyeckoM METOJJOM YCTAHOBJIEHO 3HAYEHUE KPUTHUYECKOI'O yIjla HakJIOHa CKJIOHA -,

=15°15". TIpu 5ToM, B 3aBUCHMOCTH OT K03((HIIHEHTa CIEMIeHHs X00BOi YaCTH arperara ¢ mo4Boii,

YCTAHOBJICHO 3HAYCHUEC IMOINIEPECUHOI'O CTATUCTUYCCKOI'O KPUTUUCCKOI'O yIjia CIIOJI3aHUusA & = 42°

INVESTIGATION OF DYNAMIC LATERAL STABILITY OF SKIDDING
SELF-LOADING UNIT
M. Narimanishvili, Z. Balamtsarashvili, D. Mosulishvili, R.Tkemaladze
Summary
Is defined the value of total moment M of all inertial tangential forces of the engine and

rotating parts of the unit, as well as arising at the unit’s rotation, total centroidal force P,and acting in

the transverse direction it’s components P/,

at unit’s moving on the highest gear. To check the lateral
stability of the unit and defining the critical angle of stability, is generated the moment equation of all
external forces and is defined the acting on the unit’s chassis normal reaction force N, of the surface
slope. Is constructed the diagram, which displays the change of forces N, and P/ depending on the
angle a of the slope inclination. From the diagram by graphical method is defined the value of critical
angle of the slope «, =15°15'. In this case, depending on the coefficient of friction of unit’s running

gear with the ground, is defined the value of transversal statistical critical angle of slide « =42°.
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JANHAMMNYECKHUE UCIIBITAHUS TOPMO3HOI'O IEMII®EPA
INHEBMATHYECKOI'O IPOBOITAJJAIOHIEI'O YCTPOHCTBA
Ilapaounze T. U., Kokas T.U.

Pe3rome

B ynydmieHHO BapuaHTe MpOOOIMAIAOIIero MPEBMATHYECBOTO YCTPOMCTBA MOCIC OTKITFOYCHHS

CKaToro  BO3JyXa W3  TPAHCIIOPTHOIO  TPyOONpPOBOJA, OCTAHOBKA  KalCyJIbI-KOHTEHHEpa

OCYILECTBIIAETCA TOJBKO C IOMOIIBIO HMHEPIMOHHBIX CHJI, @ JUIA IIOJHOM OCTAaHOBKH KAarlCyJIbl-

KOHTEWHEpa HCIOIb3yeTCsl Ty0daTtas pe3WHa HUUIUHIPUYECKOW (OpPMBI, KOTOPOH BBIXJION BO3IyXa

OCYIIECTBIISICTCS.  Yepe3 OTBEPCTHS TPAHCIOPTHOTO TPYOONPOBOAA.  YIIYUIICHHBIA BapUaHT

AeMIepHOro yCTPOMCTBA 3aKII0YaeTCs B TOM, YTO MWJIMHIAPUYECKas ryOdaras pe3dHa 3aMeHeHa

KOHYCHOM, YTO JIMKBUAUPYET OOpaTHYI peakiuio jaemidepa, a BBIXJION BO3ayxa B aTMmochepy

OCYILECTBIISICTCS. Yepe3 JOMOTHUTEIbHBIC OTBEPCTHS, MPOCBEPJICHHBIC B KaICyJIe-KOHTCHHEpE MOCTe

IIPOXO’KJEHUSI BO3TyXOM BBIXJIONHOM TpyObl. [IpoBei€éHHOE TUHAMUYECKOE UCTIBITAHUE II0KAa3aj10, YTO

B YCOBEPIICHCTBOBAHHOM BapHaHTE IEPEMEIAIONINIS OOBEKT OCTAHABIMBAICA MHHHMAILHOM

aMIUTUTYA0H KoJeOaHui.

EXAMINE DIMANICAL DRAKE DAMPER MODEL OF PNEUMATIC
SAMPLE-FEEDING MEXANIZM
Sharabidze T.I., Cocaia T.I.
Summary

In the sample-feeding pneumatic improved mechanism after the compressed air has been cut out
in the transport pipe line, the capsule-container transposed only due inertia force. The sponge rubber of
cylindrical form has been used for the complete stop of capsule-container, which air exhausted by holes
of transport pipe line. In the improved damper mechanism, cylindrical sponge rubber has been changed
with conical, which avoid the reverse reaction of damper and the air exhausted in atmosphere has been
happened in capsule-container with help of additional holes after the air pass the exhaust pipe line.
Dynamic test show that in improved variant the stop of the transfer object has been reduced with

minimum amplitude of vibration.
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NCCJEJOBAHUE MONEPEUYHON CTATUYECKOU
YCTOMYHUBOCTH TPEJIEBOUYHOI'O CAMOIOI'PYKAIOIIEIO
ATPETATA

M. Hapumanumsuiu, 3. banamuapamsuiu, /{. Mocyiumsuiau, P. Tkemanaase

Pe3rome

OmnpeneneHa BeIMYMHA MPENCTHHOTO yIiia [3; OBEPXHOCTH MOMEPEYHOTO CKIIOHA, Ha KOTOPOM

CTOUT TpeHCBOqHBIﬁ caMonorpyncanumﬁ arperar, 0e3 OOKOBOIO ONPOKUbIBAHUA W CIIOJI3aHUA.
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[IpenenpHBId CTATUYECKUH Yros (3 MONEPEeYHOro CKJIOHA OMNpeneiéH ypaBHEHHEM MOMEHTOB BCEX
CHJI, IEUCTBYIOLIMX Ha arperaTr BOKPYT OCH, 00pa30BaHHON Hapy>KHbIMU OOKOBBIMU PEOPAaMU I'yCEHHIL.
B03MOXHOCTP MOIIEPEUHOr0 CIIOJI3aHUS arperaTa ONpPEIENIeHa, UCXOMAs U3 YCIOBHS, YTO CIIOJI3aHHUIO
CONPOTHUBJIAETCS Cuia cuemienus Q.G Be. B mpocretimem ciyudae, - B OTCYTCTBUM IPy3a, - tgL,=@c
(Be - craTmyeckuii MpeeNbHBIA Yroj, MPH KOTOPOM arperaTr MOXKET CIOJI3TH). YCTaHOBJCHO, YTO
MpeIeIbHBIA CTATUYESCKUI yroJl CKIIOHA I arperara, -f,=58°57" — 6e3 rpy3a, u 3,=36°7' — ¢ rpy3om.

HpI/I 9TOM YTOJI IIOIIEPEIHOTO CIIOJI3aHUA JIA arperara Ha CKJIOHE, B 3aBUCUMOCTH OT (Pc, UBMECHACTCA B

npenenax 16°42'+-38°40'".

INVESTIGATION OF STATIC LATERAL STABILITY OF SKIDDING SELF-
LOADING UNIT

M. Narimanishvili, Z. Balamtsarashvili, D. Mosulishvili, R.Tkemaladze

Summary

Is defined the value of limit angle B¢ of surface of transversal slope, on which is located
skidding self-loading unit without lateral tilting and sliding. The limit static angle B, of transversal
slope is defined by moment equation of all acting on the unit forces related to axis, created by external
lateral ribs of caterpillar. The possibility of lateral sliding is defined due the condition that to sliding
resists traction force .G Be. In the simplest case — in the absence of loading, - tgB,=@s (Be — is the
limit static angle at which is possible the unit’s sliding). Is defined that limit static angle of slope for
unit, -B¢=58°57" — without loading, and B,=36°7' — with loading. At this the transverse sliding angle s
is changing in the range of 16°42'+38°40'".
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39039 oo mzaligdgdo.

Subtract (Boolean) SUBTRACT/SU dge6 Lbgynels
333 3emgds 209015 30093 1s 960 o6
(omgogn®o I:E] 159009600 dgoé
™39618(305) Lbgyml.

Intersect (Boolean)  INTERSECT/IN dogomgder  9fo  3ge®

S

33333000 Lbggeb.
(eomgogm®o
™39618(305)
Slice & SLICE 20360l dgsd  Lbgnemls
5}. 360l bodd@gols
aoL{3603.
Extrude Face SOLIDEDIT Lo Bgoemadsls 2359931
3dmffgmg babyg a3 b3t mo bendsdo
dgscro Lbgnmo goHm-g6m0
(24 Extrude Faces = Ubobols 33 gmgols
b dqamgdoo.
3D Align 3DALIGN = 203LFE98ls 06 3D
3D golfomgds | @309 3D Logh(3gdo.

Union a.&aﬁmoaﬁaba - 1-3 s bobsbby 63969305  3M0BIs s ™G0 (30emobe®o.  olobo
Fodmaggbab  sdmmzogdgem  ™dogddgdl. o Logodmgds  dmombegl  dsor  gm  mdogddee
3596100369351, 6193m3960M9dmem0s as3mgz099bma d¢1dsbgds  Union (3596005690s).
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36135689001 bBM0JmbBo  s33008mm Uni b Tabs = Home => Ribbon = Solid editing =

Union @ = Select objects: (dgomboy mdogddgdo) dmzgbadbmm Lsdogg mdogddo 0s63ndwyzermdon
s = Enter. Lsdogy mdogdo 3s96000sbegds 960 g6  LbgnmBo, Godgmbsg 93603 gggms
©309JB330b  ((30m0bt0, 360bds) agmdgBeommo mgolgdgde (6sb. 1 3). gy sm36086mm, G
2990m0sbgd e Lbgmeml 946988 30639mse 3cbodbmemo Lbgmmols ozoligdgdo (Properties).

7 S —

bobobo 1
Subtract 3sdm3mgds - g3sdmzmgdol m39Ms(308 gsdmoygbgds 3s8ob Gms Logodims 9B dgsd
bbgnel dmgsdmeme dgmeg dgsto Lbgmemo. 83 60dsbgdol Igbslergmagdmse  asdmgzoggbmo  bsbsbo,
G™dgeog 39dmz0g9bgm 3s9M00sbgdols EOH™L.

\‘\,,ﬁ,/’ti/ L\T/' =
bobsbo 2

361036989801 b0 Jmb6Bo s33008mm Su 56 Tabs = Home = Ribbon = Solid editing =

Subtract @ = Select objects: (3j0cBoy ™d0gdBgdo) dmzbodbmm ol dgsco Lbymmo, G@Igemls
Mbs  asdmgsgmma => Enter => Select objects: (3gomBog mdogddado) Tdgdmgy o  Gog-Gogmdom
dm360d6mm  gzgems ol dgsdo  Lbgmemo, Gmdgmo  a30bes Gm3  gedmzsimmo s => Enter o
2990 3em9d0l M3gMs308 SO MmEgds (656, 2).

Intersect goms33gms - gl 86dsbgds Tgddbols sbaen Lbgmenl, Gemdgmo doomgds ™m0 b dgBo
dgsm0 Lbgmeols b Gga0mbol 0sbs 33900l dgrgase.
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bobobo 3

361336738980 bBe0dmbdo s330053me In 56 Tabs = Home => Ribbon = Solid editing = Intersect ®

=> Select objects: (dgombog mdogddgdo) dmgbodbmm 96 gomo ©s Fgdegy dgmeg mdogddo ©s =
Enter m396s;308 @slirnmegds (656, 33).

83 9dmbggzeBoz 9m3603b6mm, GMd Mmsbsgzgmols Fgogase domgdaem dgsé Lbgnml 946908 0d
d0gddol ozobgdgdo (Properties), Gmdgemlsig 30M39mse dm3zbodbsgo.

Bgdme  gebboemmmo  Lsdo  3dsbgds  gsbg3mm3zbgds  mmgozn®  36dsbgdadl,  Gmdgemag
AutoCAD-ols  3cmdbdstrigdgmmsmgols  (3bmdogmos,  Gmgmé;  Boolean Operations  (comgogmeo
™39615(30980). 33 03963309001 ©@sbIsEgd0m  Fgbsdmgdgmos  dGsgsmo 3D Lsdmdsmb  Fgbermemgds,
3336153 a330m35m0LFobma oboig, Gmd AUtoCAD-U gsshbos Tbgs bgmbefgmgdo Lsdasbbmdoemagdosbo
dgotr0 Lbgmemols Ggosddomgdobsmgals.  Slice gos - gl 361dsbgds msgzalo s@lom sdsermemgdls dollsgy
Labgeols. Slice (gGs) 3 Bgembsfygmmo h3gb dgaz0dmos aszd®sm 3D dgsdo Lbgmmo olg momgml Bzgb
30mJdgegdo  Bggmmadtogo  @sbom. Mol ™3gMsz00bsmgol  gedmgoggbme  ogogg  dgsto  Lbgmemo,
Gmdgmoi A396  dogomgm  Lbgymmagdols asg@m0sbgdol Bgogase  (6sb. 13). 361dsbgdqdols L)@ Jmb3o

s33005mo Slice sb Tabs = Home => Ribbon = Solid editing = Slice 5* => Select objects to
slice: (9gomhog mdogddo FGobsmgol:) dmzbodbmm Lslbm®zgmo mdogddo => Enter = Specify start
point of slicing plane or [planar Object/Surface/Zaxis/View/XY/YZ/ZX/3points] <3points>: (3jochoy
360l Lodérdgols

Lsfgolo  Godomo o6 [d6Bggmo  dogdho/  Bgosdoto/ Z mgédo/bgoo/ XY/YZ[ZX/3GaéE0mo0)
<39680m0>1) o o B3gb 3033980 Sots3om enter-1s

O S —~=3 b P i

2l F o i

1 ‘<>, ,\-»‘1,' i

bobobo 4
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Lodeggol Fg@hgzs dmazofggl 3 FadBomon sdoBmd dogmmonmo => Enter = Specify first point on
plane: (dgodBog  LoddBgol  3oéggmo  FgoBomo)  msgbsls  dsezbgbs  3bm3ols  LsBmsmgdoo
©3357 393 76mo 19w (o&@ombg => Specify second point on plane: (38jo6hog LoddBgol dgmery
Taodomo) dognmonmn Foedomo 2 = Specify third point on plane: : (3g0cfog Lodé@Egols dqlsdy
Foodomo) ©s38§ 393 m6mm  FodBomby 3 = Specify a point on desired side or [keep Both sides]
<Both>: (3gocbog Fooomo Lsbgeggm dbsdrgl o6 [dgobsby meogg dbsdgl<meogg™:) org Bggb
dogmomngde B-L 35806 dg30650hnbgdm mE0gg Fbsergl s Lsgodmgdol dgdmbzgzs8o dmgbodbsgm s
dmg8mon  sGsbsln®ggen dbadgl. Slice (§s) gb sl gom-gemo bsgodem bgmbsfym ©s o hggb
3l (0535330609800 ol 3 J3g0gdl Essbemmgdoo alig, Gemamé Trim (dg3693s) 2D-do. s3 361dsb730ls
Fbergmagdol AL gpdseemgds dogsdomm, G@m3 FGol Lodddgol domomgds Bglsdmgdgmas:

1. XY g6dgdals domomgdoo. 361ds698980L  Lgtodmb3o s330053mm Slice sb Tabs = Home =

Ribbon = Solid editing = Slice S => Select objects to slice: (9g00hog ™dogddo FOolsmgol:)
dmgboBbom dgsto Lbgmmo s = Enter =  36:dsbgdgdol bhGodobdo sg6ommm XY = Enter =
Specify a point on the XY-plane <0,0,0>: (3506b07 (96 0mo XY Lodéggyb9<0,0,0>:) dogmmoonmo
Foomse 3mbadbymo FodBomo T1-g s bsbsbbg = Specify a point on desired side or [keep Both
sides] <Both>: b (8go@Boy §6Bomo Lsbnéggm dbstrgl o6 [dgobsby mGogy Fbstrgl<adazg™>:) o
B396 d03mmomgd B-L 35806 Fq30656Bbg00 méogy Fbstgl = Enter. Gmamé S5 o 6sbobowsb
BBl X 5 Y mg@ddl  odge  3mGobeobBomanto  drgdeégmds, sdoBmd  dGs  dglemmes
Joéobmbgsmamo Lodddgon ©s FGob bodédgy  as03mol domomgdmm GobBomby (6sb. 5 o).

2. YZ 0ghdgdols domomgdom. 3610369890l Lgtodmb3o s33005mm Slice sb Tabs = Home =

Ribbon = Solid editing = Slice 2 => Select objects to slice: (3gomhog mdogddo FHolsmzgols:)
dmgboBbeom dgsto Lbgmmo s => Enter =  36dsbgdgdol Lg@ombBo s3360m0 YZ = Enter =
Specify a point on the YZ-plane <0,0,0>: (9g0h0g (gd@omo YZ Loddggyby<0,0,0>:) dogmmoonmo
Joomse 3mbodbnmo FodBomo 5-5 3 bsbsbbg = Specify a point on desired side or [keep Both
sides] <Both>: b (8g0@Boy §6Bomo Lsbndggm Fbstrgl o6 [dgobsby meogy Fbstrgl<eadazg™>:) o
396 dogmmomgde B-l  3sBob  g30650hmbgd  mE0gzg dbstgl = Enter. 5-5 3 bsbsbbgy A6l

Fgbergemgdnmo Os s Fgbsdhnbgdmmo mEogg dbsey.
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Gobsbo 5

361336939601 LgEodmbBo s336053m0 Slice 56 Tabs = Home = Ribbon = Solid editing =

Slice i => Select objects to slice: (dg0mhog mdogddo FOobsmgols:) dmgzbodbmm dgsco Lbgmmo s
= Enter = 36dsbgdqd0l b Modmb3o 3300800 ZX = Enter = Specify a point on the ZX-plane
<0,0,0>: (dg06hog Foodomo ZX Loddrgggbg<0,0,0>:) dogmpmonmo  Fommse dmbodbgmo §FodBomo
5-5 a 6sbsbbg = Specify a point on desired side or [keep Both sides] <Both>: b (3506h0g {g&@oemo
Lol dbstgl o6 [Bgobsby o@ogy  dbségl<mGogg™:) o7 Bggh  doggmoogde  B-l 35806
Bg30650Bmbdm  mGogg dbstgl = Enter. 5-g g  bobobby Bbl  mGmbemmco  Lodédgom
Bglermgmgdnmo F6s, Godgmogy 3ol Bggbl dogé domomgdam §abBombs.
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BOOLEAN OPERATIONS Jloruyeckue onepanuu

H. Ho3aaze, I'. Yuranmsuiau, H. Mymianase
Pe3iome
B nmpexacraBnenHoi pabore paccMaTpuBaeTcs mnpuMmeHenune Boolen (normdeckux) omeparuii  mpu

pELIeHNH HEKOTOPBIX TPaMuecKrX 3a1a4d KOMITBIOTEPHOH ITyTeM NpUMEHEHUs porpamMmHoro makera AUtoCAD
2010. Ilpm momMomuM O»THX oOIEepanuii BO3MOXHO BEHINOJIHEHHEe MHOruX  pabor B 3D. JlawHbI makeT
HNPOrpaMMHOTO oOecTieueHns Mpe/CTaBseT cO00l aBTOMAaTH3UPOBAHHYIO CHUCTEMY IUISl IBYX-M TPEXMEPHOTO
mpoektupoBaHuss U 4yepueHus. [Iporpammusiii nmaker mams AUutoCAD 2010 mpennasHaueH Afisi WHXKEHEPOB U

KOHCTPYKTOPOB U BO BCEM MUpPE UMEET MUJUIMOHBI ITOJIb30BATEEH.

BOOLEAN OPERATIONS
N. Nozadze, G. Chitaishvili, N. Mumladze

Summary
In the presented article is considered the solution of some graphical tasks by Boolen (logical) operations

of computer software package AutoCAD 2010. Due these operations is possible to perform a lot of works in 3D.
This software package is an automated computer aided design system for two-and three-dimensional design and
drawing. A software package AutoCAD 2010 is assigned for engineers and designers and has millions of user’s

in the world.
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bsgemgdse Ladslnbolidagdmm gBemagbols bggemoma Fomol, 3m33mgddol ©gdsmgdol GsmeEgbmdals
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PAITMOHAJIBHOE UCITOJBb30OBAHHUE KOXU, IPUHUMAS BO
BHUMAHUWE TOINOTPA®UYECKHUE OCOBEHHOCTH JIETAJIEN

JI. I'epremennase

Pe3rome
Pa60Ta OITNCBIBACT CpaKTOpBI, BIWAKOIINEC Ha paLII/IOHaJ'ILHoe HNCITIOJIB30BAHUEC KOXH. PaI_II/IOHaJ'IBHOC

WCIONB30BAaHNE KOXKM O3HAYaeT SKOHOMHBIM pacxojx IUIomaad KOXH, NPH ONTHUMAJIbHOM pPaclOIOKEHUU
BBIpE3aeMbIX JIeTajleld Ha oOLIel miomaay, ¢ odecredeHueM BEICOKOTro KadecTBa aetanei. [Ipu pacmonoxennn
Jetaneid Ha KOXe JUIs BbIpe3aHHs, HEOOXOAMMO NMPUHUMATh BO BHUMaHHE TPEOOBAaHHS YCTAHOBJICHHBIC IS
KOHKpPETHBIX 4yacTeil. HeoOXoquMo Tak ke MMEeTh B BHIY (DPU3UKO-MEXaHHUUECKUE PazIndMsl TOMOrpadUuecKuX

JeTajIed U3 KOXKHU.

RATIONAL USE OF LEATHER, CONSIDERING THE SPECIFICATIONS OF
TOPOGRAPHIC PARTS
L. Gergeshelidze

Summary
The work describes the factors, which influence the rational use of leather. The rational use of leather

means economic distribution of the leather area, possibility of optimal locating of the details to be cut, in order to
reach the high quality of the final details. During locating the details of leather, in is necessary to consider the
demands of the detail, to be cut. Besides the variety of physical-mechanical specifications of leather topographic

parts are to be consulted.
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1. 3. 4. Yntuaze, U.H. IN'enamBuau, 3.I'. bBanamuapamsuian, A.Ll. JlekBunangze. CtoiikocTh
JTUCKOBBIX cul ipu pactuiioBke Tt u3 MJI®. CtpoutenbetBo Ne 2(5), 2007. Ne 4(7). 2007.
2. 3.4. Untuaze, U.H. I'enamBuian. HanexHOCTh TBEPIOCIIIABHOTO WHCTPYMEHTA MPHU TOPLIOBOM

dpesepoBanuu [CII. Tpynsr I'TY Ne 2(413). Toumucu, 1997. c. 57-61.

N3HOCOCTOMKOCTH TOPIEBBIX ®PE3 ITPU OBPABOTKE
IJINT U3 M1D

Yuruaze 3./1., 'enamBuian U.H., AbaumuBuan B.B., AbanmBuiau /I.B.,
Abdanmsuiu U.B.
PE3IOME
IIpoBeeHbI CTOMKOCTHBIC DKCIEPHMMEHTHI B IIMPOKOM JHMAla30HE BapbUPOBAHUS PEKHMOB
obOpabotke MJII®. IlpoBenena cratuctuueckas oOpaOOTKa SKCIIEPUMEHTOB, IOJIYYEHbl ypaBHEHUS
perpeccuu s pa3iu4yHbIX MHCTPYMEHTAJIbHBIX MaTepuaiioB. Ha OCHOBE MOJy4EHHBIX ypaBHEHHI

perpeccuu nmOoCTpOCHbLI l"pa(l)I/IKI/I 3aBHCUMOCTEH «T-V» - CTOMKOCTh — CKOPOCTb pEC3aHUsl.

THE WEAR RESISTANCE OF END-MILING CUTTERS WITH
THE TREATMENT OF PLATES FROM MDF
Z.D. Chitidze, I.N. Gelashvili, V.V. Abaishvili, D.V. Abaishvili,
1.V. Abaishvili
Summary
Are carried aut the rigid experiments over a wide range of the wariation of the regomes of
working MDF. Statiestical processing of experiments is carrieol out, are obtained the equations of
regression for olifferent instrument materials. On the basis of the obtained equations of regression are

built the graph of dependences T-V — durability-cutting speed.
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MOBBIIIEHUE CTOUKOCTH JJUCKOBBIX ITNJI
Yuruaze 3./1., I'enamBuian U.H., AbaumBuiau B.B., Abanmsuiau /I.B.,
AbanmBuiau U.B.

PE3IOME

OrmpezenieHa METOIMKA TPOBEICHUS] CTOMKOCTHBIX UCTIBITAHUN TIUCKOBBIX IMUJI IIPU PACITUIIOBKE
JPEBECHOBOJIOKHUCTBIX IUIMT. VccnenoBanbl MyTH MOBBIIEHUS CTOMKOCTH JMCKOBBIX MHJI METOJOM
HAHECEHHsS] M3HOCOCTOMKOTO TMOKPBITHS W3 HHUTPUAA TUTaHa Ha paboyue MOBEPXHOCTU PEKYIIUX
3yOneB. [IpoBeieHbI CpaBHUTENbHBIE CTOMKOCTHBIE UCTIBITAHUS JUCKOBBIX MM C MOKpbITHEM U3 TIN 1

0€e3 MOKPBITUS TP paciioBKe IUT u3 MJ1D.

INCREASE IN THE DURABILITY OF CIRCULAR SAWS
Z.D. Chitidze, I.N. Gelashvili, V.V. Abaishvili, D.V. Abaishvili,
1.V. Abaishvili
Summary
The procedure of rigid tests of circular saws during of wood-fiber boards is determined. Are
investigated the ways of increasing the durability of circular saws by the method of the application of
wear-resistant coating from nitride, of titanium on the working surfaces of vlades. Are carried out
comparative tests of circular saws wits the coating and without the coating, during sawing of plates

from MDF.
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