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MT'EJIAJI3E 3. B., BAXTAZI3E . K.
COBPEMEHHBIE TEXHOJIOTMH - OCHOBA
HMHTEHCHUBHOTI'O PA3BUTHA IIONCKOBOI
U JIOBBIBAIOIIEN HE®TAHOM OTPACIN
I'PY3UN

B pabore Ha OCHOBE CUCTEMHOTO IOJXOJa IPO-
AHAIM3UPOBAHO COCTOAHUE HEePTAHOU OTpPACIH
I'pysun, paccMOTpeHBl HNPUYMHBI HU3KON addek-
TUBHOCTHU IIOUCKOB, pasBeJku U JoObruu HedpTu. B
I'pysun, HecMOTpA Ha BBICOKMI MOTeHIIMA HedTera-
30HOCTHOCTH, B HACTOAIIEE BPEMA, JAKE C THOCTPAH-
HBIMU MHBECTULIUAMU, JOOBIBAETCA HEOOJIBIIIOE KOJIN-
uecTBO HePTU. B cTaThe pacCMOTPEHBI COBPEMEHHBIE
MHHOBAIOHHBIE TEXHOJIOTUH, KOTOPHIE ITO3BOJIAIOT B
HECKOJIBKO Pa3 NOBLICUTE 3(pPEKTUBHOCTH IIOUCKOBO-
OIIEHOYHBIX PAabOT, U UTO CAMO€ Ba;KHOE, JJOJLKHBI 1aTh
BBICOKHME PE3YyJIbTaThl /1A PETHOHOB CO CJIOKHBIM Ieo-
JIOTUYECKUM CTPOECHHUEM.
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MGELADZE Z., BAKHTADZE I.

MODERN TECHNOLOGIES - A BASIS

OF AN INTENSIVE WAY OF DEVELOPMENT
OF SEARCH AND EXTRACTING OIL BRANCH
OF GEORGIA

In work on the basis of the system approach the
condition of oil industry of Georgia was analysed, the
reasons of low efficiency of searches, geological explo-
ration and oil productions were reviewed. In Georgia,
despite high oil-and-gas bearing potential, now, even
with foreign investments, the oil small amount is ex-
tracted. The article deals with modern innovate tech-
nologies, which allow to increase efficiency of pros-
pecting and evaluation works in several times, and
most importantly, must give high results for regions
with complex geological media.
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JIOMHUHA/3E I.T., TABEYABA JI.I11.,

LIMPTUIAZZE H.M., YXAUJ3E J.B.,| TABATAPU JI.JL. |
OCOBEHHOCTU UHTEPIIPETAITNM
PE3YJIBTATOB OIIBITHO-®MJIbTPAILINOH-
HBIX PABOT ITPOBEJIEHHBIX HA CKBAKVHE
IIPECHOY BOJbI B YETBEPTUYHBIX
OTJIOKEHUAX B JIMKAHU

B craThe paccMOTpeHBI 0COHEHHOCTU UHTEpPIIpE-
TAlMU ONBITHBIX PA0OT B CKBAKUHAX IPECHOM BO/IbI
IIpU MAJIBIX 3HAYEHUAX U3MEHEHUM YPOBHA II0/I3€M-
HBIX BOJ. PesynsraTel HAO/MIOAEHUIN BBIPAKEHBL B Ipa-
(puueckrom BU/IE, KOTOPBIE COITOCTABJIEHDI C PE3Y/IBTa-
TaMU U BUJIAMU OIBITHBIX OTKAYEK PACCMOTPEHHOM B
KJIACCUYECKOM T'U/IPOreoJIOTHYECKON IuTepaType, Ha
OCHOBE YETO0 JAETCA JUATHOCTUKA U PACYETHI OIIBITHO-
(puasrpanoHHBIX PaboT.
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LOMINADZE 1., GABECHAVA D., TSIRGILADZE N.,
CHKHAIDZE D.,

PROPERTIES TO INTERPRET RESULTS
FIELD FILTERING WORKS MADES AT

FRESH WATER HOLE IN QUATERNARY
FORMATIONS LIKANI

The work considers properties to interpret field
work in fresh water hole when underground water lev-
el changes are low. Work results given in graph forms
and compared with results classic hydrogeologic litera-
ture field works pumping-out. After that made diag-
nostics and counting field filtering works.
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G0dgmoig Lemmose  8395gmgomgdes, dol dsbsby sdqb-
90m, Jamsolol  mo@mgmbol Js@bbols dmmbmgbogngdsls.
aslgemo by gnbol 80-s6 §Fergdsdog d7Bsgogdmes  gogm-
GoBoL  Lsdspmgdoy, Gmdgmas dTbmmne bsGomos gsdm-
37 3sg390eo.

dstogols asdsbgdals sbsgo, Rggbols sbGom, bBgos(s-
O mo 36 Bgsgm(3gbnco bes ogml s 3gbg e
76s 1393800090mEgl B9Jdmbm-3s3dsG e sJdogobaiasl,
O0dgmbs 036 brggb #adg ds3ds$oBdo, s O@Igm-
o3, 39mJodo@o dmbs393980m, 3s10:dols MecmEgbmds, Lbgs
39693036 Fgstrgdom, GdmEgbady batolboo dsgmmrmdls.

Mbs  s@abodoml, G0 m3@adol  sdsmmagdsty Beteg-
ders  dgdbomo  LsdyBsmgdo

gbs, M3 oygmg0m0 dgrgaom ©slGmmes. Azgbl dogH
BoBgtgdmo 3393980 30339603698k, B3 bagmmdol, aligzg

65300md-356056c30ls  gsdmLag-

O™ 39560 dabgMsgrm@o bgomgnmols 3sdmgeabadgdo,
d96000be  mabgedgbBadls 39380M©gd0s6 s  gamgsm-
0BEgdash  Gomm  Baddmbogn® 333639080, Ladgmeo  3s-
Boddgamol s a@mBbml bsgmmdol  Lsdsemgdls dg@awo-
bmemo  Bodsimgdol  Bsbggb@-smgl@bol  mabgsdgbi@o
33063 OMEgdl, Beognm dsgmb bagmmdol Lsdsmms xanal
— sby3zy IgM0E0sbnmo, gemmdsmto g nes, Gmdgm-
oG ol mabgedgbBol asbdBmgdsl FoMdmseegabls s
O0I9rmsbs(3 M0l s39380M9dnmo Amameig gebdaobdoms
370, sb939 0300 3b3ool Brgol dnGgmEmyas. mgs-
@0, 30300l sbsgmgm Msombdo ol Fgdsbs-Bemaliols
s 36300 3-38L300ls mabgsdgbBgdomss aedmbsbmmo [5].
do36OBsgamomse  d9330dm0s  dmgaygsbmm Mol dgMawo-
b0 sdsmegds s ol ggmsbyadty gebemsagdmemo bsg-
0mdal s dgsto Fosmolgmmols gsdmgmabadgéo [6], &g
d0335603690Ls, @3 bsbBoMfymado olgzy Gmgmdy dopm-
0gdsennio  blbsdgdo s@bgdse  9fm s 0gozy  Ligornd-

HAJIPA/I3E B.B.
OCOBEHHOCTU TEKTOHUYECKOTI'O

CTPOEHHA U OPYAEHEHHNA OKPUBCKROTI'O
IMOJHATHNA

PaccMoTpeHO TEKTOHMYECKOE CTPOEHUE M YCJIOBHUA

(opMupOBaHMA  9HJOIE€HHOTO OPYICHEHUA CEBEPHOM

gactu I'pysuHckoir mislom - OKpUOCKOro NOJAHATHA.
CTpyKTypy IOJHATUA OINPEAEIAIOT JTUHEAMEHTHEIE 30HBI
HECKOJIbKUX HaIpapleHu. B cepepHOM YacTu MOAHATHA
(ynraMeHT CcTynieHeOOpa3HO IIOTPYAKAETCA B CTOPOHY
IOsxnoro cwiona bonbmoro Kaskasa. B BocTounoit yactu
BBIICJIECHO PETUOHATBHOE MEPUAMOHAILHOE IIOAHATHE,
B IpejenaX KOTOPOro QyHJAaMeHT NPHUIIOAHAT Ha OAUH
KWJIOMETP. DHJOT€HHBIE MECTOPOKIECHUA COCPEJOTOUEHBI
B BYIKAaHOT€HHOW Tojuie Oailoca U KOHTPOJIUPYIOTChA
TEKTOHMYECKUMH 30HAMH CEBEPO-3aITaJHOIO IIPOCTUPAHUA.
®opmupoBaHuE GAPUTOBEIX Py, B OCHOBHOM, IIPOUCXOAUT
B uHTIpBwIEe 10 400 M OT 9KpaHA BEPXHEIOPCKUX IOPOJ, &
KOJTMYECTBO U MACIITAOHOCTh MECTOPOKJIEHUH KaIbIUTA,
yBe/IMYMBaeTcA ¢ youHoi. Ha HedTh 1 ras nepcnexkrupHa
CeBepHasi, ONYIIEHHASA YaCThb IOJHATUA, Ha aaHrax

MEPpHUJINOHAJIBHOTO IIOAHATHA.

B698L 0996980696. s0bodomo i3 dBgdosh 3sdmBrabs®y,
336bogrnm Gs0mbBo bsgomdby s asbby 39el3gddonmase
doggshbos m3®adol  Adworm, sdotrgmo  bsffomo, dg@awoa-

b0 sdsmengdals gemsbagdby.
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NADIRADZE V.

TECTONIC STRUCTURE AND
MINERALIZATION FEATURES OF OKRIBA
ELEVATION

Tectonic structure and conditions of formation of en-
dogenous mineralization of the northern part of Georgian
clod — Okriba elevation - have been considered. Structure of
the elevation is determined by lineament zones of several di-
rections. In the northern part of the elevation the foundation
plunges towards the southern slope of the Greater Caucasus
in a step-like manner. In the eastern part of the elevation a
regional meridional rising is distinguished, where the natural
foundation is elevated at one kilometer. Endogenous depos-
its are concentrated in the Baiocian volcanic strata and are
controlled by tectonic zones of NW- direction. Formation of
Barite ores mainly occurs within 400 meters from the Upper
Jurassic deposits screen, while the quantity and range of cal-
cite deposits increase with the depth. Oil and gas deposits
may be located in the northern declining part of the eleva-

tion, in the flanks of the meridional rising.
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Ggmo ggeemdol bebs [1].

sbodbmo  Fyor3gd339m0  Loliggdgool Lagtoem ©sds-
bobosogdgem 6086l Fotdmag bl ols, Gmd cmmagy Loldgds
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13930060908 s g3gmaby  0bBnblonMse  gsdmgmgbormos
3933500l 3360z beamBo (3933900l dobgrsemmBo  Fymadoa,
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0b@)bloy@se sbsmggdnmo bsgmgdqgdom.

As0mbols gergbBol Fymgdo, Hmdmado BmGIocrgdo-
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bmdol Fgstrmgdoo (0.1-0.2 /F3) o meoBtsdE 36560 do-
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3093103690, babosmwgds babBatrimérzsbaol 2-3 a®/em-dwy
29%96 9800, dotromspsr sdsmo (2 a@/m) BobgHematbs-
(3000 @ HCOS-Ca Jgeggboenmdom. dobg@semndo Fymog-
3ol 3s3mbsgmagdo, Geogmey Fabo, ©s3s33009dnmos  Bg-
JEmbogn® 39390086, Hmdgmms  ass3zgmals 76bgddac
3godhbyzs  3ebol  ab@blog®o  gedmygmaol  Bggsgmmaboon

Fo3dmJdbogmo  gogmbol Bodol Fgstrmgdo. dso  Beadrols
Bqstrigdomn oo egdoBon (10-15 /f3) ©s gobol ae-

gb®omo 1
06leol bymdol bsbdo@dgegs Fymgdol Jodopdo s gabymo Bgragboraemds
Fgo6els 39EMR0E0 wgdo- | pH daby- Jodogeo Bodo CO, | H,S 136336760
Q&lb&lﬁa@abo deng\ﬂajlm Bo ﬁmmo— (dﬂﬁ)ggmgnh Bﬁy/m Ha/g:) 3\5‘5360, %
© Ne Q/Va ‘15.5(30.) (3(*)(4)3‘3;:).5) 6‘551550@0
36/ 395980
CO,, %
Ne 1 2 3 4 5 6 7 8 9
1. égbo (1) gemm30060 0.1 |6.3| 1.3787 HCO,84 Cl113 0.59 - 98,4
dsomlby M,————— 95,9
Na76 Cal7
2. a0dsérs (2) Egm30mbo dsomlity 0.3 |5.7]1.16116 HCO,96 1.72 1 0.34 98.0
639308 bmbsdo M, ——— 69,6
Cab6 Na23 Mglh
3. Jagees ds0mbo 0.3 HCO,96
Fofomas M,———
3) Ca49 (Na+K)46
4. FBgs 3s000b0 g30mbsgmo 0.5 HCO,90
Fofomas Fg3m(3900L  bmbsdo Mos .
(4) “Ca7l (Na+K)15 Mgl4
5. begagobo- sgozombo bgdm 1 5.5 | 0.7244 HCO,49 C146 SO,5 | 1.48 - 91,1
(5) B3 (39001 bmbsdo Na4b Ca26 Fel4Mgl3
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6. Legsiobo- sgozombo bgs 2 5.5 1 0.52216 HCO,50 C1 40 SO,10 0.70 _ _
(6) Na42 Ca29 Fel4Mgl3
7. | 3obscrs-mbo, ds0mbols doGomseo 0.5 6.8 1.1656 HCO,54 SO 45 0.05 | 1.11 _
s J56930 M,—————
(7) Ca76 Mg18
8. 35Ls6rs-mbo, ds0mbols  doMomso 2 6.0 | 0.8488 HCO;97 0.09 | 0.51 _
Jages Js6gd0 Aga0mbsgrnto M,
8) Fq3m(3900L beabsBo Ca89 Feb
9. ;g;]lmdmao- @ﬁa;}gﬁ)@)oﬁo cbgga 0.5 6.7 2.5148 HC0396 1.72 _ 99,8
embo, bgos oéby M2,5 —_— 99,1
) Ca9l Mgb
10. Lo 3mdo- 339608060 Bas 1 6,4 | 38,7577 HCO,94 0,88 | 0,77 99.6
®gbog BO3908 0L 5
embo, 35 odeby Odm3930L M, ,———— 99,2
(10) Bmbsdo Ca85 Nal0
Il | wgbogmdo- Egm30mbo bgos 0,3 |61 2,0242 HCO,91 SO,5 1,72 | 1,36 97,5
gmbo, J3ges 0@y Goggzel M, —————— 99,6
(11) Bmbsdo Ca85 Nab Mgb6
12. 9bogmdo- Bges og@ols 7 6,0 | 0,9867 HC0393 Clb 1,01 0,17 -
©mbo, bgos doGomso  Jebgdo M, — 972
(12) Ca90 Nab ’
13. 9boged0- Byos ogdals 2 6,0 | 1,7470 HCO,92 SO,5 1,20 | 0,60 _
mbo, dotromswo  Jsbgdo M, — .
BaBgeme Ca83 Mgl0 Nab 99,0
(13)
14. 9bogmdo- ©ge30mbo Bgs 2 6,3 | 2,6912 HCO,92 Cl1 6 1,26 | 2,38 99,5
mbo, Jges ogosty Grggael M, ————————— e
(14) bmbsdo Ca81 NalO Mg6
15. 9b04e0d0- Eger30060 byos 0,05 | 6,4 | 4,5933 HCO,9 C19 1,10 | 0,85
gebo, ogfsby Grgggel B — 97,2
OVL;(')E&QEO bmbsdo Ca78 Nalb Mg5 99.3
(15) ’
16. ©qlo Bges ool dod. 0,1 |6,0] 2,3394 HCO,94 Cl5 1,61 _ -
(16) Jobgdo Gga0mbsganeo M, ———— m
F9(300(3900L BeIbsBo Ca87 Na7 ’
17. B gogme0 Egeoggombo Bgws 0,2 |59 1,8511 HCO,98 1,10 | _ -
a7 oy Byzombsmneo M ,— —_—
'83(3(")(336015 bebsdo © Ca84 Mg8 99,1
18. 56560~ ©gergzombo byos 05 163 1,9618 HCO,95 0,97 | 0,51 _
Bogegme0 oMby Hgz0mbsegngco M — -
(18) '83(300(33601} bebsdo Ca87 MgS 94’8
19. 38360 C3 ©geg300b0 bByos 0,3 16,7| 2,5701 HCO,90 SO,7 0,41 | 1,19 93,7
(19) oMby Hgzombsengco M,, ————————— it
'836(")(38501) bebsdo Ca89 Na9 93’6
20. 38360 Egemg300b0 byos 0,005 | 6,3 | 2,25577 HCO,71 SO,26 0,97 12,72 95,1
0B (20) oty Bgaombsernédo M, ——————— Y1
Fg3m(3900L beabsBo Ca85 Mg6 Nab ’
21. 65636 ©gm30mbo bgs 150 | 6,2 | 1,3363 HCO,91 SO 5 0,77 | 0,09 -
30gergbo 0ghsby M, ———————— 973
21) Ca84 Mg8 Na7 ’
22 soBcobo serg3ombo. o 0,25 | 6,5 7,7297 HCO,69 Cl 31 141 | _ 90,4
33610000360 ogesby M, — —_—
22) Na56 Ca36 Mgb 99,7
23. | bodbgsdo | semzombot@sgg®doebo 1 6,1 | 3,2248 HCO,85 Cl 13 1,67 | 0,51 98,9
3 BaRs ety M, —————————— 994
(23) Cab69 Na23 Mg6 ’
24. | b@oelgsto | sermzombot@sgg@dobo 15 16,0 2,5013 HCO,87 Cl112 1,7 10,85 98,9
0o Bags 0@ty M, ————————— 997
a®ogmbo(24) Ca69 Na21 Mg6 ’
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25. | becrsd06- Eger30mbot 1,5 |6,3]2,07667 HCO,95 1,2 _ -
[N B®s3960¢ 060 Bges M, ———————————— —_
Jaas (25) 0gfsby Grgagel Ca86 Na7 Mg7 98,4
bmbsdo
26. | bm&s306- Egegz0mb0 byos 4 6,1 | 3,4789 HCO,86 C1 13 1,72 1 0,55 99,7
begs0 Bges oMby dmzg30l M, ——— s
(26) %6530 Cab9 Na2l Mg7 99,3
27. | sebo- 3ermagocbort 4 9,5828 HCO,91 CI 8 2,21
gm0 (27) BGsg390@ 060 Byos M, ——
oy Gmzg30L Ca80 Na9 Mg9
bmbsdo
28. 3olaths bges omdol  domomsmo | 1,5 | 5,9 | 2,6784 HCO,382 Cl18 2,33 | 0,26 916
%Og\m (28) 506860 1\/12.7 _’
Cab1 Na21 Mg8 Feb 97,3
20, sbotis seomgombo. bacs 02 |67] 1,0680 HCO,86 C19 093 [034] oss
Bms (29) o6y Hggombsgaméo M, ————————— e
Byaoggdol Bebydo Ca75 Nal3 Mg8 97.8
30. 3obstrs Ege30060 byos 1,0 |5,7] 1,83261 HCO,98 1,01 | 1,70 -
Jages (30) o7tal dsombonsb M, — _
3683HbY Ca84 Mg8 Fe6 99,3
930mbse o
Fq3m(3900L beabsBo
3L | eJbegsbs Egemg30m60 dsombby 0,15 | 6,1 | 2,8791 HCO,99 1,06 | _ 99,5
3D 930mbsEr 0 M,, —————— v
Bg3e(gdol Bebsdo Ca90 Mg5 98,3
32. 36 0,01 | 5,9 0,9766 HCO,89 C110 0,73 | _ -
(32) ©ge30mbo dsomlity M, —_—
Na74 Mg11 Cal0 97,2
33. 36s0lo- ds0mbols  dotramswo 5,51 0,51868 HCO,88 SO,8 0,93 _ _
eebo Jagees oo M,
(33) Ca41 Na32 Mg13
Fell
34. | 36s0bo- qeo30m60 0,3 | 4.5 1,18161 HCO,62 SO,34 CI5 | 0,79 | 1.87 -
embo Bges Bgs mosligdby M,, @
(35) ﬁaaom(;o;\f\v‘z]ﬁm Cab1l Fe30 Nall MgS ’
HUGMGHBOL %NEQBO
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FTygmob, ool s (gomBo s@bgdamo  Jodom@o gemgdgb-

bGomo 2
ofgbob bymdab 6s6303gsgs Babyhemrato fgemdol gemsbogagsges Jodogho Bgeagboramdel dobgregom

Ne 3o 3gd0 F956m900
1. HCO,-Ca 2,3,4,8,9,10,11,12,14,15,16,17,18, 19, 21, 23, 24, 25,26, 27, 28, 29, 30,

) 31,33
2. HCO,-Na 1,32
3. | HCO,S0,-Ca 7,13,20, 35
4. | HCO,-Cl-Na-Ca 5,6,22
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ROBIDOBIBS

L 6. bog@edzoemo, 8. 3bgady. Lsgstrmggemml Jopem-
a3gmmmgos.  bad.  Bgdbogndo  mbogg@lodgde, mdamolbo,
2011. 185 a3.

2. byaunmgze I. 1. OcobeHHOCTH Ta30HOCHOC-
™1 Kas6erckoro pariona. Tpyaer HUJI ruaporeosno-
TUYECKUX M HHKEHEPHO-TEOJIOTUYECKAX IIPOodIeM
I'pysunckoro Ilommrexamueckoro Mucturyra, Ned,
Tounucnu, 1972. c. 73-78.

3. byaumase I'. 1., Mxeunase b. C. Ilpupoxnsie
rassl I'pysun. «Mennnepe6a», Tomwmcu, 1989. 156 c.

4. llepusaase H. B., Crypya 1. H. HexoTopsre 3a-
KOHOMEPHOCTH XMMHU3Ma U PasMEIECHUA MUHEPAIb-
HBIX BOoA Kasberckoro partona Tpysst HMJI ruapore-
OJIOTUYECKUX U WHKEHEPHO-TEOIOTNUECKUX IPOodIeM
I'pysunckoro Ilommrexamueckoro Mucturyra, Neod,
Tounucu, 1972. c. 42-51.

5. 3ayramsmwm b. 3. 'eoxuMma MHKPO3/1IEMEHTOB
mIybokux moA3zeMHBIX BoA I'pysunm. «Memuuepeda»,
Townucu, 1978. 164 c.

6. OpumHaHKOB A. M. MuHEpaIbHBIE BOJBI
«[ocreorexusgar», Mocksa, 1963. 375 c.

LI30INT TIkmbICN, Ne 1(32), 2014 23



NRAM3IMNEM3NY - TUAPOTI'EOJIOIUA - HYDROGEOLOGY

3AYTAIIIBIIN B. 3., 3BAYTAIIIBIIM H. B., IINTABAT. 3.
OCOBEHHOCTHU ®OPMMPOBAHIA
XNMMHNYECKOI'O COCTABA 1 TMHAMMEKA
YIVIEKACJIBIX BOJA TPYCOBCKOTI'O YIIEJ/IBA

B cTarbe paccMoTpeHbl BOIIPOCH TPOUCXOK/IEHUA
U POPMHUPOBAHNA XUMUIECKOTO COCTABA YITIEKUCTBIX
MUHEPa/IbHBIX BOJ| HAa TpuMepe TpycoBckoro ymesnbs,
KOTOPBIN ABJIAETCA y3/I0M IEPECEUYECHUA KABKA3ZCKUX
U IIOII€PEYHBIX PA3/IOMOB M 3IUIIEHTPOM CaMOI'O UH-
TEHCUBHOTI'O BBIABJIECHUA YIVIEKUC/IBIX BOJ Ha KaBkase;
yleJIeHO BHHMaHHE Ha OCOOBIA IPOIECC, KOTOPBIN
CBA3aH C IEPEXO/IOM ra3a B CIIOHTAHHOU ase u ¢ 1u-
HAMMKON YIVIEKUC/IBIX BOJ HA Y4aCTKaX, IJIE IIPOUCXO-
JUT pasrpys3ka 3TUX BOJ.

ZAUTASHVILI B., ZAUTASHVILI N., PITAVA T.
FORMING ORIGINALITY OF CHEMICAL COM-
POSITION AND DYNAMIC OF TRUSO VALLEY‘S
CARBONATE WATERS

In the present work there is considered origin and
forming issues of chemical composition of carbonate
mineral waters on Truso valley example, which repre-
sents crossing knot of caucasus and transverse faults
and which represents epicentre of the most intensive
discharge of carbonate waters in the Caucasus. The ar-
ticle refers to a special process, which is connected to
carbonate waters dynamic and gas passing into sponta-
neous phase in carbonate waters discharge areas.

O030R. XMI&SM&HN 6. HE&NO3300
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GO Fumaddo esgtimggbols b dogsgool  dsmspmo
obscoo  bsbosogogds.

Lododnggmmls  Badodméosty  gog3@(39mgdnmo  do-
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30 ghergmB3ebfidols Gaeuegbemdingo (gsgmdthogo) Bydaageoeds .
rRsbobx e obytorra® Fyegddo
30,360 3033096968900l Bgd(339mmds, /e
e Cu Zn Cd Pb Fe Mn Co Ni Sr Li Rb Cs
1 2 3 4 5 6 7 8 9 10 1 12 13
1. 0.067 | 0.17 0.008 | 022 | 2.577 | 0.04 | 0468 | 0.881 | 0.3 | 0.07 | 0.156 | 0.227
2. 0.067 | 017 0.01 0.22 | 2.577 | 0.05 | 0468 | 0.881 | 17 | 0.63 | 0.156 | 0.227
3. 0.053 | 0134 | 0.007 | 0173 | 2.039 | 0.05 | 0371 | 0.697 | g33. | 015 | 0.124 | 0.18
4. 0.02 | 0.051 0.02 | 0.065|0.769 | 018 | 0.14 | 0263 | 2.2 | 1.25 | 0.047 | 0.068
5. 0.053 | 0.134 | 0.0065 | 0173 | 2.039 | 042 | 0371 | 0.697 | 6.6 | 2.22 | 0.124 | 0.18
6. 0.05 | 0127 | 0.006 | 0163 | 1.923 | 0.07 | 035 | 0.658 | 32 1 0.128 | 0.184
7. 0.04 0.101 | 0.005 | 0.131 | 1538 | 0.04 | 028 | 0526 | 12 | 0.19 | 0.06 0.05
8. 0.05 | 0.127 | 0.006 | 0.163 | 1923 | 014 | 035 | 0.658 | 6.6 2 0.11 0.14
9. 0.06 | 0152 | 0.007 | 0196 | 2.308 | 028 | 042 | 0.789 | 146 | 21 | 0.148 | 0.19
LeBgoemer | 0.05 0.13 0.01 0.17 197 | 014 | 036 | 066 | 455 | 1.07 | 0.11 0.16
J3g8cmm, Gomem  ©osgcedsty, sbsbmmos  dogm- Ge3mO(3  ©0s3MsdoEst  Bsbls, 8036 3033067689800
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s2dgmo gmgdgbdol 3hmgbhame Fomo.
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Sr>Fe>Li>Ni>Co>Pb>Cs>Mn>Zn>Rb>Cu>Cd.
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©8dsB3bosmgdgmo

Rb-1.17%
Cs-1.71%
Zn-1.39%

Cd-0.11%
Pb-1.81%

6ab. 1. 30 36107 3133mbgbB 80l 336 nmo asbsfoemgds gbfegmome BabyBegen® Fymmgddo
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993968900l agmJodon®  dmbgdsl  sbsbegl.  smbodbrmo
60l BemEgbmdcog dsbsbosmgdgeml 4.G. ,,§ygmmgsbo do-
a®s300L* gmgagoogbo (K) Fsdmargqbls [5,6]. gmggo-
GogbBL  mAdsgo  ©s60BbYmgds  8d3l.  3gdme, sgdonGo
(oO3aemos300ls Fymmgddo ogo dog®szools abggblon@mdsls
3b8L0s0g31, Fbgergdmo,sb 3sdbgmagdamo (306 3memaszools

30§olg3zgds Fymgddo 3o — @s3em3zgdals 0bBgblonGmdsl.
F0bsstbemdMogse, smbodomo  gmgnoogbdo §edmarpgqbls
B9t  Jodoto  gemgdgb@Bol sds oy 03 Lob@gdsdo
BoJB™dc03 Bg9(339emdsls s mommligg®mdo dobs gems@-
3L Bemdob. ogo asdmomgemgds gmednemon

m, 100
a-n,
Bagos(s mx—agmaaaﬁ(?)ols BoJBmdcngo Fgd(339ememdss §gsem-
3o (36/e);
a - {ymol dobgBarmobsgoss (36/m);

N - ge83bdob  Seogbhame  Fdgammds
0mbgg@mBo, 36y s go.

3bGomda (ob. beomo 3) dmigdnmos Fymmgsbo
doaMs(300 398303096930l gedmbsmgmagmse  Lsgo®m
®obzomo  bowopggdo ©s gssbas®adgdnmoas  mommynmo
9e99963)0b GgsemBo dogdszool  3mgsaagbdo.

K = 1)

o~

g6 gl Bog@igonls goqPitae Qb6oso 3
oot 80460 g gdols T L
Ne | gemodgbiol 398630000, M, 80fob JgJo, %"’Q"%""l’ JogGoggoot
0 STgeeme 39B00g0H0,
@ababyegds 33/em 36/ % Vomogeg, 36/ Kx
1 2 3 4 6 7 k
1 Cu 0.05 5.10° 5.5.10° 42 0.76
2 Zn 0.13 1.3-104 7.0-10° 42 0.6
5 cd 0.01 1-10° 2.0-10° 42 11.90
4 Pb 0.17 1.7-10* 12510 42 3.24
5 Fe 1.97 1.97-10° 5.63 42 0.83
6 Mn 0.14 14104 9.5.10° 42 0.04
7 Co 0.36 3.6:10% 2.5.10° 42 3.43
8 Ni 0.66 6.6-10" 7.5.10° 42 2.1
9 Sr 455 4.55.10° 3.75:107 42 0.0003
10, Li 1.07 1.07-10° 2.0-10° 42 12.74
1. Rb 0.11 1.1-10% 9.0-10° 42 0.29
12, Cs 0.16 1.6:10% 3.010° 42 12.7

3bMomol dmbs(399900L  dobgrgom, do3¢m 3cmd3embgbdg-
3ol dog@szool  3manaiogbdgdol a®sgoznmo  asdmbsby-
g0 de3gdnemos bebabbg 2.

303690 333067685801 3095030968 9000
3736030 gemgdsmdals Mogoo dgdwgabsotse Bsoffg@agds:

Li, Cs>Cd>Co>Pb>Ni>Fe>Cu>Zn>Rb>Mn>Sr .

Omgme hbl, Fglfegmomo  dogtmmd3mbgb@gdawsb,

dog@s(3001s

65680635935 dobg@semn® Fymgddo dog@siomo mgaligdols
0330 bsbBoboom gemgdgboms mMo xamge asdmoygmeys: 386-

30 (ymmgsbo dogsbgse — Li, Cs, Cd, Co, Pb s
F98698000 830 dogMszommo mzolgdols djmby o em-
9099968900 — Cu, Zn, Rb, Mn, Sr .

36lgdnmo  go@mdtogo  dsbsems  odemgas  adols  bs-
Bnomgdsl, Gmd  asblsbmaermmo  do36m 3d3mbabdgdowosb
333m0gmls Jodome gemgdgb@os X330, OGmIgmoi Bgbfeg-
o 65630335 dobgPsmn®  (gmgddo  sgemzgdols
36 dogs;300L dssmo Mbstom Bsbosmegds. slggg, oo
3¢03smmdom  Lagstrsmems, @md  bggln@gmol 6sb80dgezs
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Bsb. 2. doghend3mbabihdel Bogthazaols gmogaiagbhgdols 3hegagme asdmbsbgmads

dobgrsgrm®o Fymagdolmgol IgLfFsgmomo do36m3md3mbagb-
Badol gsbsfomgdol Bgdme smfgomo  396ebBmog@gdg-
30 bagOom agmb bbgs gaombols ogbdmdo gabgdsisools
T 9egd0bogolsg.

Ladmgome %8390, 0 343968 Lsgombol 36sddogmm
dbodgby  gosgodsbo, Lsgds@olos dogymommen Gsdwgbod;
dobybby, OG0Igmos gsdmg dofoldzgds Fymagddo dozem-
3093069689001 FglFagmsl oo 360336gmemds s43L:

- 33630 Fosolgnmols Lsdsemagdols dogdols o@m-
Jodo@o dgomeo, dso @b, bagomdobs s gsbols Lsds-
mydol;

- 30360 3m33mbgbBgdals Bglisgms  ssdasbols -
3300b3by  dsmo  sEgdomo, 6 BgasEom®o  bgdmJdgwgdols
0330 bsBO0Lom, 367 Lsdgrazobm  gpmboo;

- Be309000 domgrmgondse sJdomeo do36mgmad3m-
6969000  asdomgdnmo doffolidzgds Fymgdol Lmgmols
3976 gmdsdo  g33cmggbgds;

- dofobdzgds  Ledgfggme  Fymgdol  dqgdbs-dogds
3300336 Lsbatggdmm  3m33mbgbBgdols dmdemggdol dobbom
[4]. gL aségdmgds gsbbsgnmdgdon 36(39em@gds 08 dofols-
J399s Gymagdby, Gmdmgdoz Fgodmgds asbbogagmo odbgls
GOgme3 by gnmoa, 0d300m0 ©s dgoMsEofgdgmo Jodo-
960 9emg396@)a0ls Imbsedmzggdemsc.

KUTHUAIIIBUIN H. 3.

3AKOHOMEPHOCTH KOJIMYECTBEHHOT O
PACITPEJEJIEHA MUKPOKOMIIOHEHTOB B
YIJIEKMCJIBIX MUHEPAJIBHBIX BOJAX XEBCY-
PETHA

B crarbe paccMOTpeHBI 3aKOHOMEPHOCTU pac-
npejeneHusa 12 MUKpPOEIeMEHTOB B YIVIEKUC/IBIX MU-
HepalbHBIX Bojax Xescypetu. ITo konmumyecTBeHHBIM
MOKA3aTE/IAM BBIJE/I€Hbl XUMUYECKUE 9JIEMEHTHI, KO-
TOpPBIE B 9TUX MUHEPAIbHBIX BOJAX XapPaKTEePU3YIOTCSA
BBICOKOH CTENIE€HBIO MUTPALIMH WIM HAKOIUIEHUA.
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KITIASHVILI N.

THE REGULARITIES OF DISTRIBUTION
OF MICROCOMPONENTS IN
CARBONACEOUS MINERAL WATERS

OF KHEVSURETI

In this article there is considered question about
the regularities of distribution of 12 microelements in
carbonaceous mineral waters of Khevsureti. The ele-
ments which are characterized by high degree of mi-
gration and accumulation are picked out.
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658639380 Fe(3939em00 Jerodsmco gufdedgdol gug-
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036998880 gE0-g600 F;sgst Geaols JemadsghmGo Sotedgdo
obmemgdl. sFotrol  gemadshly o gsgemgbsl  sbwgbls
odoemo dsgo Bmgol bosbememgzg, Gob gsde @sdemerddo ago
bsorgmse  guderbsemo  bndedGmdogamo berdom  Bsbosoo-
boss, bsbosogds bsgmgdgdol boybgoo s dsmsmmo Bgbos-
bmdom. dmosh bsffoemdo Bmgol gogemgbol F9bnledgdsborsb
9O g398s bsdgeme frmogho §gdtudgts @ bog-
Jgdob Guoerwgbmds.

g0l gemodshto Gsombo bsbosowgds bsemgdgdols
bogs@dom bsstrmggmmml bbgs Gsombydmsb dgws@igdoo. bs-

94980l Bompgbmdol dsfbodydo deawols bosbssodier beremdo
(3000-3500 33), dmask bsfoendo Fguwagbl 2000-2500
33-b. bsemgdydol Bommgbmdol 43-48 % Aol ool oz
3960m@bg, besgner 52-54 % odogn 3gomwly.

b@odogto ggmmmaon®o 36m3glgdol asb300ms61965d0
960-960 08356 Al 3m0dsE o 306mdgdo 0sds3mdLs.
3360l gmodsBby o gogmabsl sbegbl mdogma Dsgo
Bogol Losbemmgzg, Mol gsdmz 0go bsmmse asdmbsg mmo
Bogon®o bdgemdognmo bsbsmolbss — mdomao Bsdmerons
s dgstgdom geamo  basgbrnmon, $gd3geednmol  (334-
gdsmdol 33069 sd3emagymeon, baemgdgdol bombzoms ©s
@m0 Babosbmdom. sdogmd LsbsdoMem bmemdo  3sgdols
boBmemm Femomdo 8933965896 +(13-15)° C Bgey 6.

3360l dmash 6sFor 8o Lodspmols bosbosh ©s dsgo
Bogol asgmgbols dgbnbBgdsbosd ghmse Lsdmsme Fmo-
60 $a3396eB e 9398 +(4-5)° C -3ry. Fmol y3gmaby
(3930 039 03635608, B0l LaBmsme ogon®o #gddg@s-
Bnee Bgemagbl (5-0)° C -b, beagwe Begxage -(5-2)° C
-39 93998 Feol g3gmebg mdomo m3gg ogemalios, @mdemols
LoBmomm  og060  $9839098mes  T(22-24)° C, beagnm
dogm0s6 6sformdo +(15-16)° C.

30960b 39339650l (339emgdsmdals  333mod) s
©33md (30mbgdT0 geygemdl (16-18)° C-oli oot do,
beagner dngmosh 3306330 0go (19-23)° C-1 Fgo0p961.

3360l gemodsgynto  Gsombo  bsbosmmgds bagmgdgdols
Logstdoo  Lsgstrmggmmb  bbgs Gsombgdmsb  Bgostigdoo.
6semgdgdol  GemEgbmdol  dsdlodndo  dmeol  LsbsdoGm
boemdo  3000-3500 83, 30056 6sfoemdo ogo  Fgogqbls
2000-2500 43-L, b beoBom  Jetrgdolsash  @szmen
bg69880  (Bebgzol  Hegmdo) gigds 800-1000 33-oy.
Bogmgdgdols Homegbmbdols 43-48 % demwols Gmols (303 39-
omEby, bogam 52-54 % odogn 3gomeby [1].

fmol  mdamo

3Mgob3odrnmo 309900, Fstd0  sBdmbgggrnmo  bagmgdg-
3oL dmlgms doomsEse ©s833390M98mm0s  BOMbB e

3gMomeobsmgols  sdsbslosmgdgmos

33 3cmbggg@rnm 36m(39l98msb, 396dme, (3030 Jsg@als dslyg-
3oL F90md@sliosh  sbsgmgmoesh. dmligmo  baemgdgdols

emg-msdnmo dsflodndo 88 OmL smfgsl 80-100 83-l,
boamer  babgdmogmds 2-4 Lssob.  s3omowsh  mdmd-
3339 3gM0mEdo sbgmo EEggdol AemEgbmds LsbsdoGm
boemdo  Bgeeagbl 23-b, beagoe dmosh sgscrs8o 10-12-L.
©3303mgnmo 63350960l FomdmJdbs s 393B0Mgdmmas
Limége 93 3960m@nsb.
b@odogco  ggommgon®o  36mglgdol  360d36g0mm-
393dBodads  Fgobodbgds  gebegbymby  mmgmols
©6mdslmsh 839380690000, dmosh  sFssdo  doffali]znds

s Bgesdotrmgmo  Fymagdols 33980l geJBemel  Fz0dols
T9mgdmsb gomse Fsmdmsmagbl Lfmegoe omgmols Lsegs-

3960

ol ©bmds. 3365L369mo  0f393L Bgosdodrmgma  Jbgdols
3500839837 gemosbgdsl s Lgodonco 3Omglgdols 36rmgm-
(oM90sl.  s@b0Bbgeols bsmgen  dsgsemonl  §edmargqbls
beg. 3883960l dosdmgddo 1998 (mols asbsgbamby
3mdbstro bgodondo 36m3gbgdo, Gmdgmdsz 6 sesdasbols
Bogmibeyg g0Goces.

3. 39698l (B, sFs60b{gmols dscrig 3968 Fg6s3900)
Bs:r5399080  mmgmol  ©bmdols Fgmgase  asbzomstigdamds
mmgemn®ds  I9Fggds  aemsggde  dabstol  Bgmds, Gs-
353 399moffg0s Fymolb ©ogmdgds, getimggzs s ddmsgdo
03303050 633500l 43630m56190.

3 dmbgg@mmo bamgdgdol dGsgemGemasbo dsbsgmgdols
3bsemobol Fgestrgds bgodondo ggmmmaon®o dmgmagbgdols
sJB035300 3Ge3gligdenst 1984-2011 Gemgdobsmgols dm-
937mos (3bGomdo 1, Hmdemosbs bsmmsw Bbl swgd-
000 gMOgEIs0E0 3938060  baggdgdol s Gomg-
6mdsls @3 bBodon® ggmmemaond dmzgmabgol (39Fgegdo,
0356(3953980)  Featrols.

Bootgdamo  3sdmygmgzadals  sbsgmobo  bsmgemygmesls,
603 sgst0b  Badogmdosty  bodommo  agmmmaon®o
360 (39b980L 06 7bLonOMds s ssIBednOmds  Feromo-
Jmmdoo 33390680 dsgynmmdls. sy dso  sonemdsl
sbslbosomgdes a8t 33990 (303009Amds, boeme  dogoe 3g-
GomEdo (3030 0mdol  dshzgbgdgmo 33390  0O®m3g3s
s gggms bsobols 36m(3glgdol sfdogsios dowgdmem ggmbls
bgdmm goJlodegds momgdols gmzge Foels [1].

3 dmbggg@mmo bamgdgdol dGsgemGemasbo dsbsgmgdols
3bsemobol Fgesdrgds bgodondo ggmmmaon®o dmgmagbgdols
3Ji8og0bs300L  3Bm39bmsh  Rmgdsl  a3sdmagsl  asdmgo-
Bsbmo Bgdrgan wslzabgdo:

— Bgesdotrnm bsmgdgddo Lgodondo  ggmemmgonco
dcrgemgbgdols  asbzomatigds dFodme 360l ©s393Bacgda-
o s3mligg@gma  bagmgdgdol Ggg0dmsb. ogo  sGbgdoon
Aol sbEmmgdls 4sdmgodzol 3Gm3gldo, o gogmabsls
3begbl  JopOmggmmmgon® Ggxedby, deabstgms Jlgmols
330300056985B7, obgomB@sonmo  Fymagdol  ©absdogsby,
3330830l 3OmEddadel  BObbImmBamgdsty, dgF-
goragmo s bgmado 36m3glgdol asbgommgdsty s bbgs
2RBb030a" agmmmgog® 3Gmigbysty;

= bdodon®o agmemmaonto 36mabgdals sddogobsio-
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bagmgdadols Gamggbedolis s Lodogho gammmaonto dmzmabgdal bodobBogato 3bGamo
1984-2011 §egdabsmgols

© | 23363mg0 C’g
—

. 23 s | B . 2% 2
s | L. el 5| |z| % 3oa o
2| & S = | % 2] & g =
2 ¢ < | g e B
1 2 3 4 5 1 2 3 4
1. 1984 1279 26 7 15. 1998 2026 60 72
2. 1985 1695 30 9 16. 1999 1239 38 16
3. 1986 1267 28 10 17. 2000 776 48 1
4. 1987 1641 94 109 18. 2001 1125 59 12
5. 1988 2107 320 | 203 19. 2002 1199 51 10
6. 1989 1998 222 87 20. 2003 897 52 12
7. 1990 1636 93 21. 2004 934 241 44
8. 1991 1521 90 22. 2005 1571 86 5
9. 1992 2175 71 23. 2006 987 59 13
10. 1993 2298 17 26 24. 2007 1390 45 10
11. 1994 2039 18 29 25. 2008 3352 300 | 125
12. 1995 2253 21 27 26. 2009 2781 410 | 203
13. 1996 1750 112 20 27. 2010 1785 867 | 210
14. 1997 1779 41 64 28. 2011 3064 388 89

ol 3960mpqbo ©s835380690mmas sdmligg@mmo bagmgdgd-
ol sgd0m b3emsbbmsb, bmgnm dsmo Fgbgmgds bsemgdgdols
©980GOBH0E 3335mGm0sb 6eEdslimsh Bgrsigdom;

— bsmgdgdol  segdomo  dsemsblobs s ggaiadol
05630dg30mdomo (304emo Bgeeagbl 3-8 Famb (Lsdmserm

5-6 {gmo). 93865k 369emo 55 ol 3s63s3emmdsdo Ligodo-
@60 ggmmegonco 3emiglgdols sJdogobszos dmbes 15-
%96, boogme Ggbgemads 12-996;

—  Gmoge  FOomBo, IGszemGmosh  bem@dslosb
Bqstrgdam, boergdgdal Gsmwgbmdols 100 83-00 asbe@ol
390393930 Lgodondo agmmemamn®o dmgmgbgdo 0dgm-
39006 sJBonemdol gmbols st gddo;

TYCKUA T.[., JAITMAIIIBIJIA M.III.

BJIMAHUE KJIMMATHUNYECKIIX PAKTOPOB HA
PA3BUTHUE CTUXUMHBIX TEOJIOTHYECKHX
ITPOIIECCOB B A/ILKAPUUN

B pabGore gaHO BIMAHME KIMMATUYECKUX (PAKTOPOB
HA pasBUTHE CTUXUHHBIX TEOJOTMYECKUX IIPOIECCOB B
Amrapun. KiinmaTudeckue ycjaoBUsA UIPAlOT IVIABHYIO POJIb
B Pa3sBUTUH CTUXUUHBIX T€OJOTMYECKUX IMpoieccos. Ha
KIuMare AJGKapuM BIUAET OJU30CTh TEIVIOTO YEPHOro
Mopsa. HM33a 3TOoro Ha paBHUHE OH APKO BBIPAKEHHBIN
CyOTPOIMYECKHI, XapaKTEePU3YeTCA OOBUIMEM OCAJKOB U
BLICOKOW BJIGKHOCTBIO. B TrOpHOI yacTu ¢ yMeHIIEHUuEM
BJIUAHUA MOPA I3JA€T IoJ0BOA CPEJHAA TEMIIEPATYpA U
KOJIMYECTBO OCATKOB.

Kiumatnueckuil paiioH AKapuu  XapaKTepU3yeTcs
obwiueM OcaJkoB. MaKkCUMyM OCOJAKOB MMEET MECTO Ha
nodepexbe Mopa (3000-3500 MMm), B rOpHOHl YacTU OH
coctasiseT 2000-2500 mm. 43-48 % oca kOB UMEET MECTO B
XOJIOAHBIH nteprof, a 52-54 % - Ha TEIUIBII IePHOA.
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3sLsb Fgstrgdoom.
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TUSKIA T., LAPIASHVILI M.

CLIMATE FACTORS INFLUENCE ON
NATURAL DISASTERS GEOLOGIC
PROCESS IN AJARA

Climate factors play significant role in expansion of
natural disasters geologic process. Climate of Ajara is influ-
enced by warm littoral of the Black Sea. Thus, its lowland has
subtropical climate with heavy precipitations and extreme
humidity. Its highland is far from the sea and characterized
with lower temperature and less amount of precipitation.

In general, climate in Ajara is characterized with heavy
amount of precipitation. Most of it part falls over the seaside
shore (3000-3500 mm), but it gets lower at highlands (2000-
2500 mm). 43-48 % of precipitation falls during winter time-
and 52-54 % during summer season.
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TYCKHA T.A., JIAITMAINBM/IN M.II.
KJACUOUKAIIUA OILUIZHEBBIX ABJIEHUI B

AJGKAPUN

B pabore paHa wiacuduKanuA OIOJI3HEBBIX
ABjeHUH B Ajpkapun. M3 CTHXUIHBIX 9K30T€HHBIX
IpoueccoB B Amxapuu 0Oojee pacipOCTPaHEHbI
DauHHAaA KIaccupUKAIUA
OIIOJI3HEBBIX ~ABJICHUM HE CymiecTByeT. PasHble
aBTOPBl UIA KIACCU(PUKANUU IPHUHUMAIOT pa3HbIe
XapaKkTepucTuku (¢popmy, DIyOUHY, IPUUYUHBI Pa3BH-
A 1 Ap.) . Hamu caenanHa Kiaccupukanma, KoTopas
ocHOBaHA HA GOPMBI U XapaKTEPh OIOI3HEN.

OITIOJ/IBHEBBIC ABJICHUA.

TUSKIA T., LAPIASHVILI M.
CLASSIFICATION OF LANDSLIDE IN AJARA

Landslide is the most frequent occurrence among
natural disasters in Ajara. There is no unified classifi-
cation of landslide occurrences. Different researchers
and authors state different characteristic features (e.g.
shape, scope, reason, etc.). We share the classification
based on the forms and types of landslideswhere slid-
ing is differentiated upon plastic, combined, and com-
plicated types.
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EGIAZAROVA D.

SOME PROBLEMS OF ENGINEERING-
GEOLOGICAL CONDITIONS OF TBILISI
RESERVOIR

The article considers the influence of the Thilisi reser-
voir on the conditions of the rocks changing in basements
of existing buildings. The research has determined the cha-
racter of motion of the filtrates. The intensity and degree
of their suffusion, and the tendency of the increase of mi-
neralization in rocks when the coefficient of the Argillites
filtration decreases. The study of concrete and ground dams
on the north-western part of the reservoir sensitive parts has
revealed that one of the main reasons of the deformation
of dams is the structure of rock crevices and composition of
filling materials.
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EITMMA3APOBA /. 3.

HEKOTOPBIE BOITPOCBI UH;KEHEPHO-
TEOJIOTMYECKUX YCJIOBUM TEUJIUCKOTI'O
BOJOXPAHM/INIIIA

B crarbe paccmarpusaerca sausHHe TOMINCCKOTO BO-
JOXPAHWININA U3MEHAIONIMMCA YCIOBUAM IOPOJ, OCHOBA-
HuH pyHaamenToB. Vccie10BaHUAMEU YCTAHOBIEHO, XapaK-
Tep ABUAKEHUA (DPUILTPATOPOB: HHTEHCUBHOCTb U KAYECTBO
cyddo3uu, a TaKk;Ke 3aKOHOMEPHOCTD, KOIZIa B IIOPO/IaX BO3-
pacTaeT MUHEpAIU3anuA, a2 K03pPUIUEHT MUHEPTU3aAIUN
apruUINTOB CHUKAeTcA. B cepepo-3amaHoN 4acTu BOJO-
XpaHWINIA OETOHHBIX U 3€MJ/IAHBIX IJIOTUH Ha CEHCHUTBIX
yJacTKaxX MCCI€JOBAHNEM YCTAaHOBJIEHO, YTO OJHOM U3 IVIaB-
HBIX IIPUYUH JedOopMallui IVIOTUH ABJIAETCA TPEUIMHOBA-
TOCTBb IIOPO/] ¥ UX 3ATIOJTHUTEJICH.
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YOMAXMI3E I.1., BACWIAZSE M.A.
TEHJIEHIIUU PA3BUTUA TOPHOU
ITPOMBINIVIEHHOCTU I'PY3NUU

OxapakTepu3oBaHbl poJb M 3HAYEHUE TOPHOM
IIPOMBIIIIEHHOCTH B 9KOHOMHUKE U B IIEPBYIO OYepeb,
B Pa3sBUTUH T:AKeI0H npomeinuieHHOcTU. Ha ocHoBe
Marepuanos «CakcTaT», aHAIU3UPYIOTCA TeHACHIUH
pasBuUTUA TropHOU mpoMmbiieHHoct B 2000-2010
roael. OTMEUYAETCA, YTO B YKAa3aHHBIA IIE€PUOJ 0O0BbEM
MPOAYKIIMY TOPHOU MPOMBINUIEHHOCTH YBEJIUUU/ICA B
3,7-pasza u coctaBua oyt 255 MJIH JIapH, a ee JOJA,
B I[€JIOM, B IPOMBIIIUIEHHOCTH cocTaBuia — 5,3%. Ha-
MEUaeTcA YIydlIeHHe 9TUX IoKas3aTeael U B IOC/Ie1y-
jomue rogsl. IlpuBeseHsl ypoBeHb U JMHAMUKA 9KC-
nopT-uMnopt ymia u Heptu B 2010-2013 roxel, kak B
HATypPaIbHOM, TaK U B CTOMMOCTHOM IIOKa3aTesnAax. B
KOHIIE JAIOTCA IPEUIOKEHUA 10 JaJIbHENIIeMy pas-
BHUTHIO TOPHOU IIPOMBIILIEHHOCTH B ['pysumn.
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CHOMAKHIDZE D., BASILADZE M.
DEVELOPMENT TRENDS OF MINING
INDUSTRY IN GEORGIA

It’s described the role and importance of the min-
ing industry in the development of economics and the
first of all in heavy industry. On basing of “Sakstati” ’s
evidence is analyzed the mining industry development
trends in 2000-2010. It is indicated that the mining in-
dustry production volume has increased by 3.7 and has
reached nearly 255 million dollars. The sector’s shave
in the entire industry amounts 5.3%. Improvements of
these indicators are not iced over the next years. It is
given the coal and oil export-import levels and dynam-
ics in the years 2010-2013 as the value as in the natural
characteristics. Are given suggestions for the father de-
velopment of mining industry in Georgia as well.
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KYIIATAJZI3E JI.T.
YCJIOBUA, MEXAHH3M U SHEPTUS
IMPOUCXO;KJIEHUS TOPHBIX YIAPOB

B crathbe paccMarpuBalOTCA YCIOBUA IIPOMCXOK-
JIeHUs TOPHBIX YAAPOB, B YACTHOCTH, UMIIY/IbCUBHBIE
Harpy3ku IpU IIPOBEJEHUU TOPHBIX PaboT; pacrpe-
JIeJIEHUE HANPAKEHUN B IPEAEJbHO HANPAMKEHHOU
YACTHU YrOJBHOIO IIACTA; TOC/IEA0BATEIbHOCTE Pa3phl-
Ba (paspylieHHA) yIid B o4are ropHOro yiapa, yJac-
THE CMEKHBIX IIOPOJ B BBIABJIEHUHU IOPHBIX YAapOB.
OTMedeHo, uYTo MOTEeHIUAIbHASA SHEPTUA PACXOAYETCS
HE TOJIbKO HA PA3PyLIEHUE U BLIHOC YIVIA, HO €€ 3HAUU-
T€/IbHAsA YACTh BBIJENAETCA B BUJE CEMCMUYECKUX KO-
J1e6aHMI, YaCTh IPEOOPA3YETCA B TEIUIOBYIO 9HEPIHUIO,
a 4acTb NPOABJIAETCA B (PoOpMe 3JI€KTPOMATHUTHOIO
usnydenus. COOCTBEHHO, B 9HEPIUI0 CENCMUUYECKUX
BOJIH II€PEXOJAUT 3HAYUTE/IbHAA YACTh BCEH MOTEHLIU-
asnbHOM aHepruu (10 10%), a 8-10% Bceit sHepruu rop-
HOTO yZiapa COCPEJ0TOUYEHO B YIOJIbHOM IUIACTE.
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KUPATADZE D.
CONDITIONS, MECHANISM AND ENERGY OF
BREEDS SHOCK ORIGIN

In article conditions of an origin of mountain blows,
in particular, impulsive loadings are considered when
carrying out mining operations; distribution of tension
in extremely intense part of coal layer; sequence of a
gap (destruction) of coal in the center of mountain
blow, participation of adjacent breeds in identification
of mountain blows. It is noted that potential energy is
spent not only for destruction and coal carrying out,
but its considerable part is allocated in the form of
seismic fluctuations, the part will be transformed to
thermal energy, and the part is shown in the form of
electromagnetic radiation. Actually, the considerable
part of all potential energy turns into energy of seismic
waves (to 10%), and 8-10% of all energy of mountain
blow are concentrated in coal layer.
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JAPARIDZE L.
STATIC ANALYSIS OF A TWO-SPAN TUNNEL
CONDUCTED BY CUT AND COVER METHOD

In this paper obtained the analytical apparatus
for static analysis of a two-span frame of the cut and
cover tunnel structures using the methods of forces
and displacements. The work is stimulated by techni-
cal manual of the National Highway Institute of U.S.
Department of Transportation (FHWA -NHI-10-034),
in which ”it is recommended classical force and dis-
placement methods used in the structural analysis
of cut and cover tunnel structures. Other numerical
methods may be used, but will rarely yield results that
vary significantly from those obtained with the classi-
cal methods.”

Q,, =—0.25(qy; +q12 )(H ~2).
Qﬂ =_(Nac +hdwa)+O'5qv2x;
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JKAITAPUA3E J1A.
CTATUYECKUM PACYET JABYXIIPOJIETHOI'O
TOHHEJIA, ITIPOBEAEHHOTI'O OTKPBITBIM
CITIOCOBOM

B cratbe paccmMoTpeHa paboTa JBYXIIPOJIETHOTO
TOHHEJIA, MPOBEJEHHOIO ‘OTKPBITHIM CIIOCOOOM” Ha
HArpy3skd OT BMEMIAIONINX IOPOJ M COOCTBEHHOTO
BECca COOpyKeHUusA. MeTrogamMu cul U IepeMenieHnHl
MOJIYUYEH AHATUTUYECKUN AIMapar /JUIA CTATUYECKOTO
pacueTa ABYXIIPOJIETHON PaMbl C IPAMOIUHENHBIMU
aneMeHTamu. Pabora crumynuposana TexHumdeckum
Pyxosoactsom (FHWA-NHI-10-034), B KoTtopoMm
CTPYKTYPHBI aHAIN3 KOHCTPYKLMI TOHHEJIEH, ITOC-
TPOEHHBIX ‘OTKPBITBIM CIIOCOOOM” PEKOMEHJI0BaH
MPOBECTH C MTOMOINBIO KIACCHYECKIX METO/JOB CHJI U
MepEeMEIEHNN, T.K. CYIIECTBYIOIINE KOMITbIOTEPHBIE
MIPOTPAMMBI C COOTBETCTBYIOIIUMU YHCICHHBIME Me-
TOJAMH WHOTLJIA JAIOT Pe3yIbTaThl, 3HAYUTEIbHO OTJIN-
YaIOIUEeCs OT CTPOTUX AHUIUTHYECKUX PACYETOB.
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IUPLIXAJIABA T.T.
PACYET YCTOMYUBOCTU OTKOCOB C
YYETOM CEMCMHUYECKOI'O BO3JIENCTBUA

Hayuno-TexHIm4YecKoe COTpOBOK/ECHIE CTPOUTEb-
CTBa IMOJ3EMHBIX COOPY;KEHHU OTKPBITBIM CIIOCOOOM
BK/IIOYAIOT TEXHUYECKUE PEUICHUA IO OOECIICYCHHIO
YCTOMYUBOCTH OTKOCOB OT ONACHBIX CKJIOHOBBIX
IIPOIECCOB, IPEICTABIAIONINX COOOI CMEMIEHNE MACC
TOPHBIX IIOPOJ IOJ JEHUCTBUEM COOCTBEHHOTO BECA
U Pa3/IMYHBIX BO3JEUCTBUU (TUAPOJUHAMHYECKOTO,
BHUOPALIMIOHHOTO, CEHCMUYECKOTO U JIP.).

B pabore paccMOTpEeH a@IropuTrM OLEHKH
MECTHOU YCTOMUYMBOCTA OOBAIBHBIX OTKOCOB C
YI4ETOM CEHMCMUYECKOTO BO3AECHCTBUA II0 METOLY
KPYDIOLFUIMHAPHYECKUX IIOBEPXHOCTEN CKOJIBKEHUA.

IIpusenensr pesyasrarsl pacdeTa KoappUIIIEHTA
YCTOMYNBOCTHU OTKOCA k, 1pu U3MEHEHUU
MHTEHCUBHOCTH 3eMierpsAceHna I B amamazone 6-9
Oa/LIOB.
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PHIRTSKHALAVA T.
CALCULATION OF THE STABILITY OF SLOPES
WITH REGARD TO SEISMIC IMPACT

Scientific and technical support for construction
of underground facilities open method include tech-
nical solutions to ensure the stability of slopes from
dangerous slope processes, representing a mixture of
rock masses under its own weight and the various influ-
ences (hydrodynamic, vibration, seismic, etc.).

In the article have been described the algorithm
for calculating stability factor for seismic landslide
slope with method of steady slope and method of cir-
cular cylindrical surfaces of sliding. There are shown
examples of program work.

The article represents the examples of calculation
of stability slopes k,when the earthquake intensity I in
the range of 6-9 points.
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CTYPYA P.1., CAMXAPA/I3E I'.H., CAMXAPA/I3E H.I1.,
AJIEKCEEBA JLB.

NCCIIEJOBAHUE ®N3NKO-TEXHTYECKUX
ITAPAMETPOB ITEP/IMTOBOI'O CbIPbA,
BCITYYEHHOTO ITEPJIMTOBOI'O ITECKA
N ®NJIbTPOBAJIBHOI'O ITEPJIMTOBOI'O
ITOPOIIKA B JIABOPATOPHBIX YCJIOBUAX

Ha ocHOBe /1a00paTOPHBIX NCCIEOBAHUNA TTOPUC-
TBIX U MaccUBHBIX IepimuToB Ilapasanckoro mecro-
POKAECHUA TOJYy4EeHHBIE (DPAKIIMOHUPOBAHHBIE U
BCIIyUCHHBIE IIEPJIUTOBBIE IECKHU, A TAKKe (PUIBTPO-
BaHHBIEC IIE€PJUTOBBIE MOPOIIKU IO CBOMMU KAYECT-
BEHHBIMH IIOKA3aTEIAMU IIOJTHOCTIO COOTBETCBYIOT
TPEOOBAHUAM MEKIYHAPOIHBIX CTaHJIAPTOB.
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2. gméosbo ©s 3336030 396emaBolsgsb  domgdmma
s J3098mmo  3gemogols J308gd0, segmgdnmo  Sg@eo-
Bol 303900 @8 Logom@eego  3gmodol  gbzbogmgdo
03305600 Bstrobbmddogo  dshggbgdmagdom  Lermgmse  s3-
dsgmgomgdgb  Fgledsdols  Log®msdm@ober  bebrostBgol
T'OCT 25226-82, TOCT 10832-91, TOCT 30566-98
[1,2,3].

3. gotasbo  ©s

3336030 3gmoiobsgsb  domada-

o 36meEddado  Bgdbmmmaon®o  3s68dgEOgd0ms  ©s
bsolbmdeogo 35639690 gd00 9db0dzbgmme 3s6lbgsgwg-
3036 961003369m0Lsgsb ©s domasbse 3333gmegamgdab Lsgé-
038m60be bd)sboserEgdl.

OTOHIGRTOY [UNY

1. TOCT 25226-96 «IlleGeHb U ITECOK MEPIUTOBBIE
JUIA TIPOU3BOJACTBA BCIIYYEHHOro Iep/HuTa. TexHudeckue
ycnosus». Msnanue opunmanbHoe. Mocksa, 1996. 20 c.

2. TOCT 1083291 «Ilecok u mebeHb IEPIUTOBLIE
BcrydeHHble. TexHuueckue yciaouA». Msnanue odu-
umaibHoe, Mocksa, 1991. 8 c.

3. TOCT 30566-98 «ITopouoK 1epauToBbIi (PHIBTPO-
BaIbHBINA. TexHudyeckue yorosusA». Mzaanue opuipaisHoe,
Munck, 1998. 12 c.

STURUA R., SAMXARADZE G., SAMXARADZE N.,
ALEKSEEVA L.

RESEARCH OF PHYSICAL AND TECHNICAL
PARAMETERS OF RAW PERLITE, EXPANDED
PERLITE SAND AND PERLITE FILTER POWDER
IN THE LABORATORY CONDITIONS

Based on laboratory studies fractionated, expand-
ed and filtered perlite received from porous and mas-
sive Paravani deposit perlite by its quality indicators
fully compliant with the requirements of international
standards.
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FeSO, +0,50, + H,SO, = Fe,(S0,), + H,0. (4)
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JIOMU3E H. H., APABUJ3E 3. 1.

AHAJIN3 NCITOJIb3OBAHUA
TUJIPOMETAJLTYPTUYECKON TEXHOJIOTUU
INEPEPABOTKHM OTXOJOB OBOTAIIIEHUA
30JIOTOCOAEPRAIIINX CYJIb®NIHBIX PY /]

C/I03KHOCTh  IePepadOTKU  30/I0TOCOAEPIKAIINX
OeHBIX, TPYAHOIIEPEePA0AThIBAEMBIX CYIb(PUIHBIX Py
1 OTXOZOB OOOTANICHUA BbI3BaHA (OIpEJEIEHA) TEM,
YTO 30JI0TO B MEJIKOJUCIIEPCHOM BU/i€ UHKAICYIHPO-
BAaHO B CYIb(PUIHBIX MUHEPAIAX, B YaCTHOCTH, B IIU-
pure, Xaspkonupure, apceronupure. Ilepen nuanu-
poBaHueM, JUIA NeCTPYKLIUHU CYIb(UIHBIX MUHEPAIOB,
BMECTO OKHCJUTEIHLHOTO OOKHUra WJIN BHIIIETAYNBa-
HUA II0J JABJICHHEM, IIPEUIOKEHO OaKTepHAIBHOE
BBIIIE/IAYMBAHIE ABTOTPOQHBIMU THOOAKTEPUAMH A.
thiobacillus ferrooxidans, Kak JemeBBLIA U 9KOJJIOTHU-
gecku 4ucTh Metol. Ilokasana mepcrexkrusa Hnpu-
MEHEHUsI MeTOJAA IS BBIAETEHUA 30/I0Ta U MEIU U3
(p1OTAlIOHHBIX XBOCTOB MeEJIHO-KOJTYENAHHBIX Py
Manneynm.
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LOMIDZE N., ARABIDZE Z.

ANALYSIS OF BIOHYDROMETALLURGICAL
TECHNOLOGIES USE BY PROCESSING OF

DRESSING OF WASTE MATERIAL OF GOLD

CONTAINED SULFIDE ORES

The reason of the difficulty in processing gold-
bearing, poor, hard for processing sulfide ore and
enriched wastes is that gold in the highly dispersed
form is encapsulated in sulfide minerals, in particu-
lar: pyrite, chalcopyrite and arsenopyrite. Before
cyanidation for the destruction of sulfide minerals
instead of oxidizing roasting or leaching under pres-
sure, bacterial leaching is proposed as a cheap and
environmentally friendly method using autotrophic
tiobakteria A. thiobacillus ferrooxidans. The perspec-
tive of using method for extracting gold and copper
from flotation tails of Madneuli copper-pyritic ores is
demonstrated.
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MAKHARADZE L., KHUNDADZE N.,
GELASHVILI V., SOKHADZE T.

FOR ANALYSES OF DAMPING
EQUIPMENT IMPACT ON PRESSURE
INCREASE DURING NONSTATIONARY
PROCESSES IN MULTISTAGE OIL
PIPELINES

The article reviews mathematical model for anal-
yses of damping equipment impact on pressure in-
crease during nonstationary processes in multistage
oil pipelines. It foresees the parameters of all process
elements, transported liquid flow in the pipeline and
hydrodynamic flow, more precisely: geometrical pa-
rameters of pipeline; physical-mechanical character-
istics of the pipeline material and transported liquid
flow in it, the quantity of pumps connected to pipe-
line, their characteristics and connecting points; geo-
metrical parameters of operating parts of the damping
equipment and physical-mechanical characteristics of
the material parts are produced by. Also recommenda-
tions are given for using this model in specific, real
cases with damping equipment.

MAXAPAJI3E JI.U., XYHJAI3E H.III.,

TEJIAINBIJIA B. 1., COXAJ3E T.3.

UL AHAJIU3A BJIMSIHUS JEMITOUPYIOIIX
YCTPOYICTB HA IIOBBIIIIEHUE JABJIEHU
ITPU HECTALIMOHAPHBIX ITPOIIECCAX B
MHOTOCTYITEHYATBIX MATUCTPAJIBHBIX
HE®TEITPOBOJIAX

B pabore paccMOTpeHa MareMaTH4ecKas MOJAEIb JJIA
AaHAIM32 BJIUAHUA JEMIIQUPYIONIMX YCTPOWCTB HAa ITOBBI-
IICHUE JABJCHWIA IIPU HECTAIMOHAPHBIX IIPOIECCaX B
MHOTOCTYIIEHYATBIX MaruCTPaIbHBIX HedTrenposogax. OHa
YYUTBIBAET ITAPAMETPBI, YYACTBYIONIMX B ITPOIECCe BCEX dJIe-
MEHTOB, TPAHCIIOPTUPOBAHHON IO TPYOOIPOBOAY KUIKOM
MacChl M TH/IPOIMHAMIYECKOTO ITOTOKA, B YACTHOCTH: I'€o-
METPUYECKUE ITApAMETPhl TPYOOIPOBOIHON MaruCTpPaIN;
(pU3MKO-MEXaHUYECKUEe CBOWCTBA MaTepHaga M3 KOTOPOTo
U3rOTOBJICHBI TPYOBI M TPAHCIIOPTUPOBAHHON B HHX KUJI-
KOW MacChl; KOJIMYECTBO BKIIOYCHHBIX B TPYOOIIPOBOIHOM
MarucTpaad HacOCOB, MECTO UX BKJIIOUEHUA B MarucTpaib
U UX paboure XapaKTePUCTHKH; T€OMETPHUIECKHE ITapaMeT-
Pbl paboUYuX OPraHoB JAeMII(UPYIOIUX YCTPOUCTB U (PU3H-
KO-MEXaHMUYECKHE CBOMCTBA MAaTEPUAIOB M3 KOTOPBIX OHM
u3rotopseHbl. Tak e JaHbl PEKOMEH/IAIUH 110 UCIIOIb30-
BAHHIO 9TOH MOJIE/IM B KOHKPETHBIX PEATBLHBIX CIyYasAX IPH
HAJTMYUH JIeMITI(PUPYIOIIHUX YCTPONCTB.

J3d6. 33G6. XVMIGMHN 3. LOROIOJI,

3d6. 33G6. XVMIGM), 3HMBVBILMAN) Q. 3obOMOJI,

dO0R. QMI&GMAN) 3. XRoO6d0JI
L 85906 IOL-

6020 V0
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SILAGADZE V., MAKHARADZE L., JANGIDZE M.
HYDRAULIC ANALYSES OF WATER SUPPLY
SYSTEM RECONSTRUCTION FOR DIFFERENT
OBJECTS AROUND JSC “MADNEULI” ADMINIS-
TRATION BUILDING

The article reviews one of the main issues of JSC
“Madneuli” project: “Water supply system reconstruc-
tion development”, the analyses of water supply sys-
tem reconstruction for different objects around JSC
“Madneuli”. More precisely, the rational scheme of
clean water supply to specific customers is defined,
which includes choosing plastic pipe diameters ac-
cording to expenses for network specific sections by
foreseeing economical factors and defining their opti-
mal working parameters.
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Mocxksa, 1982. 440 c.

3. CHull 1I-31-74. BogocHaGxenue. HapyskHbie
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CIUTATAZI3E B.A., MAXAPAI3E JI.A., JGKAHTUA3E M.B.
TUJPABJIMYECKUI AHAJIN3 PEKOHCTPY-
HNPYEMOI CUCTEMBI BOJOCHABKEHU
IMPIJIETAIOIIVX K AIMUHVUCTPATUBHOMY
3JAHUIO OBBEKTOB AO <MAJTHEYJIN»

B pabore paccMOTpeH, O/IUH 13 OCHOBHBIX BOIIPO-
coB npoekTa «Pa3zpaboTka MEPONPUATUM 10 PEKOHC-
TPYKITUM CHCTEMBI BOJOCHAOKEHUA», BBIITOTHEHOTO
1A AO «Magueynu» - THAPABIMYECKUA aHAIA3 pe-
KOHCTPYUPYEMOM CHUCTEMBI BOJIOCHAOKEHMA IIpUJe-
raloIyx K 3/IMUHUCTPATUBHOMY 3/JaHUIO 0OBEKTOB. B
YACTHOCTH, UCXO/IA U3 CIIPOCA HA YHUCTYIO BOJY, 3apa-
Hee OIPEeJEe/IEHHBIX JUIA OTAEIbHBIX IOTpeOUuTesen,
paspaboTaHa palMOHATbHAA CXEMA IIOAAYH BOJEI,
KOTOpasA COAEPKUT aHATH3 BEIOOPA TUAMETPOB IIJIac-
TMACCOBBIX TPYO C YUETOM 9KOHOMUYECKOTO (paKTOpa
U olpeJie/IeHNA B HUX ONTUMAIBHBIX PEKUMHBIX I1a-
paMeTpoB.
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ITYTHU YCOBEPIIEHCTBOBAHIA OCHOBHBIX
KOHCTPYKLIMOHHBIX Y3JI0B BAHTOBBIX
TPAHCIIOPTHBIX CUCTEM

B crarbe paccMOTpeHBI cylecTBYIONIE KOHCTPYK-
LMY BAHTOBBIX TPAHCIOPTHBIX CUCTEM, UX IIOJIOKH-
TebHBIE U OTPUIIATE/ILHBIE CTOPOHBL, A TaKke Jedek-
Thl KOHCTPYKIUH, IPENATCTBYIOIUE UX TPAKTHYECKO-
My OHPUMEHEHUIO, Pa3pabOTaHHbIE HAMU YCOBEPIIEHC-
TBOBAHHbIE KOHCTPYKIIUU /I TAKUX OCHOBHBIX y3JIOB,
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JUI1 KOTOPBIX IIOI00paHa TaKas I€OMETPUA XOA0BOU
YaCTHU, IPU KOTOPOH TPAEKTOPUA MOJBUKHOIO COCTa-
Ba MAKCUMAIBbHO OIM3Ka K IPAMOJTHMHENHOM.
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TSOTSERIA E., PATARAIA D., NOZADZE G.,
JAVAKHISHVILI G., JAVAKHISHVILI T., MAISURADZE
R., PURTSELADZE G.

WAYS IF IMPROVEMENT OF THE MAIN
CONSTRUCTIONAL NODES OF GUY
TRANSPORT SYSTEMS

The article reviews existing guy transport systems,
their positive and negative sides are examined. The
defects of a construction impeding their practical ap-
plication are designated. Improved constructions are
developed for such main nodes as a running gear, sup-
port and suspension. Such geometry of a running gear
is picked up at which the trajectory of a rolling stock is
closest to the rectilinear.
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TSOTSERIA E.
PEDESTRIAN ROPEWAY BRIDGE

In the article the project version of the pedestrian
bridge is developed and proposed where as an elastic
and stretched element the standard reinforcement bar
is used instead of the traditional steel spiral rope. It is
shown that such a constructional novelty considerably
reduces the price of prime cost of the final product
and simplifies the installation process.
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sq0dgdol Fqbls ©s Fsbogmol @hbsmdol Bmgsdls Bm-
60b, Gedmols EHebyg  doomfgmes  Lodgztogol  ghomy-
3o6egsbo  gobsformgds. dmgm oy asdm3zgergzgddo [5-8],
6mdmgddo  gndeemgds  gdagmes  ggodgdse  Bsbagmgdl
Lbgaalibgs gdmbsioals bobjstrom. bahggbgdas, HGmd mo-
omggmo  asbsdj3t03909mmo o6 bgdedls
a3godsgmgéo  bg3s, Gedmal Amlyg 60dydol  dsdbo-
dsemndo badyzdagg doom(ags.

boGgol  Bsbogmgdse  Bg@hggemos 381, Inframat
Advanced Materials“ 333600l 3ogéh Gatdmgdamo s
:(eagdmo dsmsgmo Loliggosgol Bsb@emols @s seoy-
dabol gbgbogmgda (99.99 %) Lspsy dseigmal bmdgdo
I6ggmdes  5-10 Boztimbols gotgeeadBo. bebobby Goo-
dmagbamas  9Jb3gGHadgbBgddo aedmygbgdamo Feb@smal
gbgbomols ImGgmemmgos.

gbgbomaobsmgols

3bs6086s30s, 9md Ta-Al ggbgbomgdo Ggedaoge gbg-
dsndo mdb 3Mm3gbol Goe-
ds6rmgss  Bglsdmgdgemo.  3emddabotigdamo  dgmmeol  0-
GBgbmdss 36m3gbals Fomdstmzolsmzol Lagote (306

6omadls dogynmghbgdoss s

S

©6m, dsmsmo (fbggs s Bad3gaedynds, Ao 9bembggm-
googgl  segmJlogn@o 0bdgAdgdem o bsghmgdol Foe-
3 J36sls dcregeemdbmoga aedmygbgdalismgals.

Ni-Al 068398 e BaghHogdols Rsdmygsemadadslionst
33939069000  domgdnmo  fFobs  Fgrgagdol  sbsgmobl od
b 336030 Boggsgstron, md dotramswo 3obygbo, Bag Bgeml
8mals  seodobols Goggmoegdol  FsédmJdbs-gmmdamgdsh
o0 f6gbols 36m(39Ld0, s6als @sdsgmo Lodyztngg s
©335¢m0 sB300030L 06F96LonGmds (6g3s).

Jomsh  geetigdom Ta-Al  3m33mboigagddo  befgol
dsbogmsm  ggbgbogogdals  gs3mygbads, segggmdgdon  ©sfbgbol
36m(39bobs s 06@ Mg emmto gebgdols Rsdmgsmadgdols
s30lgdG9d80086  383m3abaty, ass0mgdon MRt 3g6-
bgddoamse 330830698

BobBomal, Gmamtyy  dsmamo  badjzogzols  Imby
9999680t (164 36/13%) s Ta-Al Lolggdol dsmsgmo
Ageddonmemds Lmege ol domsgsto FobadoMmdgdos, Gag
33 daamdals  396L3gJdonmmdsty  doggomomgdl.  (oc0-
ol Bgdbmmmgools  gsdmygbgds  Bglisdmgdmmdsl  odgeggs
asgomgdon  aGe  dsmamo s gatmzol  abggbLorGe-
3ol ({6930L) gsbgometigdol aboo [stBsggdom asms-
gogl  3md3embozagdals Fomdmgdsdo FudmgGomo sesg@mo
360mdmgds. gl doMoospsm  3sb3aGmdgdmmos  slsfbgbo
gbgbomol momddol mexgd gtm  dgdo  bodzgdogom
(30650006 dsbagmgdBo Fgf8bogmo 6gzs dobo  Lodzzmag-
ol 306psdot 3Gm3mGEonmoas). bodbgmggdol sdmggols
Bglisdmmndmemds b @sge38380Mmm s3hgmzy Mmzomasge-

Bsb. 3. sbemee o Laggbydoe @oe-ob s kb Ibmgbydel JmBbocigdon dompbymo s rsfBgbomo Ta-Al-20 % B,C e
Ta-Al (30mobeéamo 6:3bspgdob bymgde. asabamodol Gd3ghegace T=940 °C; {Bggs - 10 ads:s - Ta-Al-20 % B,C; 3 - Ta-Al
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(oe0gds0  Bsmaggd3gtadaéme  Labmgbols abogzotig-  gebuyGgdmo 6.s3sgdals bydamgdo, dsmdo  0dls 3Ge3gl-

3ol Fgladegdmemdslonsh, B3 0bdg@dgdsm o boghmgdol  gdol msbsgodlomgdmas.

Badergammadgdsl o bébagmgmel. 6obabby 3 Goddmmagbormos mé Lagggbasm (38-0m
Bobobby 2 dmggdmmos Gobslfstr mmsbol Bgddghs-  msbgbormo Lhgomsbbgs 3 md3mbogool Bsdbomgdo  sbo-

&ncsty wafbgbamo s 99dgmddn (3e-0m slsfbgbse 9o s sfHonco Mdl-3tm3glgdol dodpabstgmdom.

635. 4. sggmdpdon o6 bsggbmése 920 °C-by EsGBybomo Ta-33 %Al (TagAl) sm33mBogool JogbobdGnidats Lbgsmestbs
390pdol AL, @B3eGazel obGBlogBemds P=10 33

— r -

Bsb. 5. soggmigdon o6 bsggbaten 920 °C-By sfbgbomo Ta50 %Al (Ta-Al) zm33mBogeol BoghmbgBddnes bbgsmsbbys
39opdol AL, @sB3eGazel obGBloghemds P=10 33

Bsb. 6. sggmigdon o6 beggbadse 920 °C-by EsfBgbomo Ta-66 %Al (T2-Al2) jmddmBogool doghmbBHnidaes bbsmsblas
3oreorgdol Gob. @iBgetogel obgfloghemds P=10 ads

6sb. 7. sggmdgdon o6 Leggbatse 920 °C-By wmsfbgbormo Ta-75 %Al (Ta-Al3) 3m33mBogool dozhmbydnddans bbzspslbgs
3500930l AML. ©sBZetmzel obBBLanGmds P=10 33s
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TaAl 10 %

Ta

A

L

TaAl 50 %

6sb. 8. sgmigbon 6 boggbhug 920 °C-%y efbgbommo Ta-Al gndbmbogogdols mopsigogmo bheoo:

$ = bofigobo  Tags Al gbgbomgdel mogésjgogmo bghsmo;

bgersmgdosb 883560 BBl Fg0m Lobogbols Ggsdso-
ol ggsmo (0bbsh. 3, s, 3) 3sBab, Gepgbsi Ssboméo
3M83mbabols (B4C) 8358788 360336gmemzgbsre $d30m73L
6godool  gegase  asdmgmggomo  sogdols  AamEgbmdsts
s F30b  Bg3390sH @k, Mol asdm  dgbséhnbadammos
3068906960L Bomosbmds (0b.6sb. 3,9).

83 gbom dopadamo bodyndndal sdyndaggds Bgdramddo
brgdmws Lsbstogm Rstrbby getgasbo gemswol jebdgo-
6960l ggemals demlisgomgdmuse, 0d@gdmes  asbogjgamby
5 bogHdgbg, smdsbols s 6s3gAf 3mmgeb 3emebdnd bge-
Lafgmgdby, O0b ©gagddgdol msgopsb sbs(zomgdmsre s
dsmambatolbosbo  Bgmsedatigdol dobamgdsr. sbgmbsotise
©sgéomo  6odndgdo Fgdwamddo  Bglifsgmomo ogm  dsk-
336063590 e dogmbimdty gy roghsjgenm
Ggodabr-taaddatam  mbsrashly,  LdGaddahede

3000bsthy (33m0mgdgdol sbspgabsr.
6obobgdby 4-7 dmgdnmos (gse-oms s @dl-b 3Gm-

abagdol  3mdbobodgbon ©sBgbogmo Lhgswslibgs ggebnmo
F98s0396emmdals Ta-Al 3e83mboggools Lgeraddmcgdo.
Gy  dozhalGOniGnegdol sbsmobowsb  gsdma-

3 — Ta-10%Al ;gaTa-50%Al 6s§f6gb0b aggMsdiomo LgMsma

0bstinmdb, yggms domgdma  bodndgde
dsmogo bodgz@ogom 3s8m06hg3006 ©s msgolimasmbo sé-

ash dbatrgdobs o Ubgs gngddgdolsgeb. dozGmligénd-
B6gowsb  s33068m BBl 33350Mee  Bsdergsmndgdmo
gbogets  bhenddnegdo, Gug 0bdmdgdemopgdls bos
doggmmgbgdmegl.

Bobobby 8 Fotdmmppgbormos sggmigden 3brmoe ©sf6-
gbomo  Ta-Al  3m33mBagool  Gg6Ba06e0 LB o G nGnmo
eag®sjgogmo  badsmo, Lsfgobo Bebgemsgrndabol ogs-
Bgdobs s saggmdgbon @sfbgbgzol Fgdrmamd Lhgswslbgs
Rubyéo dgdsagbremdals dgdmbgggsdo.

Foedmpagbomo  s{fbgbogmo
gosdionmo  bysmgdols Bgostigds Lafgolo ogbgboemas-
ol ogMsaomm bm@sogdmst (ob. bsb. 8§, 3) 383560
230h39600L  Bebomols s sgodobols sbamo gabgdols

393:bg939d0

4M3mBoizogdol o~

36 gdmdsl, Gog, s 0Jds bos, sggmdgdol Fgmgase Foom-
dmgd6agmo  Babamoals serdobswgdo bes ogmb. G 9y
gbgds Lggms Hebgomobs s sgrndobols gabgdl s dsm
Bgbsdadol 30390k agGejgomm bydsobg (obbsk. 8, o),
339mJgdol dgregase domgdume 3md3emBozogdde dsmo Gy

45,
o N\, — 148
o B ."'-..raso%-nsox la R
'O_ ! . . ~m
r. 0 ., i ©Q
b - e e |
O 25} N . - 1%
.I .0 1
20. - x
15} {
10} . - 132
5| »Ta90%-AI 10 = l
vt previty 128

o L s

150 200 250 300 350 400 450 500

033336.}6360 639{)30586‘30 T, °K

636. 9. dgfboggho argoligdydol ogbaob dmmegmobs s Gymsfbagoot Q-
(oo Q shols godhotdol 3Gepsghdo bohobbol gsfhmto) aamomndol Bsbosmo (3xe-00 domgbrm Ta-Al ym3smbBogogdBo
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30
y

@ # d
@D 2
€ 20
= 1 Ta 50 % - Al 50 %
= 15 2 Ta90% — Al 10%

10

8 —

— 1
0 100 200 300 400

@333360@3&0 JJQJOEJB'&', T, °K

6sb. 10. (3300 domgde Ta-Al jmdimbogogdol gemgd@@gmo Gobssmdmgamdol (33momadal bsbosomo Bgddghsgahety s
BsbH Fgeagbeemdaty msdmgoegdampdon

@béogo 1

@00 sffBgbogo Ta-Al jm33mbogzeol 6odnBgdol Lobsmob aB36mmdgdo

6adxdo

Bolisemg

Ta-10 %Al T=950 °C EsB3ofmgs - 100 aé

126.64 (70.9-286.7)

Ta-50 %Al T=900 °C ps@gotrogs - 100 36

2615 (31.9-306.9)

Ladsdobo 3oggda 3Gsddosmmsm o6 Tg0dhbggs, Geg Ta s
Al TbsGgol gsbgdb Bmeol 3odrabstry §zom  Lobogbols

Lernmaslbogs Ggejiosby dommongdl.

domgdmo  BebBomoal  sedobagdol  3gdsbo gm0
Ry ggfdPgmo  ogolgdgdol msbaeagber, Bgbfsgmogme
ogm  s{f6gbogmo Ta-10%Al Q5 Ta-50%Al 3003 Bogzog-
dols ombaol dmymo s Ggmsdlsgas Bgd3gGedyndety
©sdmgomgdnmadon. sbggg Igbfsgemoen ofbs  smbadbmemo
3m33cmbozagdals  Gobsmmdols  (33emomgds  $gddgted ol
dobgrgom. dgegando Faddmpagbogmas bsbabby 9 o 10.

38306300 Rsbl dgdsbognéo ©s gmaddHamo ogolgdg-
3ol (3gmomgds dsor e Bgdapagbromdsty @sdm gorey-
dnmgdom.  3g@deme, Ggmedbsgool dsJloldndol Bgestgdon
dsmama  360336g0mmds Ta-50%Al 383mBogzools  39dmb-
393990 3G (33madol  Lsbmgtgdby Ggmedbsgogdon wbes
agmb 306306Hm3gdmo. slige Bg8mbgggedo dogol Lodspmeng
0530 joagdmas str(33mmgdol BaGmdby, Bmdgmoary dsgbo-
dsgmaé 3608369mmdsls 35806 mgdueemdl, Amegbs gsby-
3ol degmmemdomo  mebsggetieemds Beagmas. gsés smbad-
6emals, boggemol  sroBobsegdol  ggebgdol  gmmBamgds

(Bsdmgomodgds) bgml afgmdl  smbodbme ga39ddl. gb
dmbobegds @sbihneegds GobdagbrldHafdatame d3wg-
3900b  3mbas(3999000m, bawss 338mdgmsgbgdnmoas shsgma ob-
Ba63gdemato gsbadol Bsdmygsmmodgdals gaddo.
Amgmei  bydsmopst  Rsbl, dgdsbognto  mzobgdgdol
(3emomdsliosd géomse 360d36gmemgbae obmwgds (obssma-

©93mds s Fobssmdrgamdols §gd3gHednGrnmo gsjdmto
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a96bsggotgdon Ta-50 %Al 3M33mBoz0g80lsmzgals.
6sbabby 10 3m3g8moas sggmdgdon o Laggba®-
o (3bmom wsfbgbogmo Ta- 10%Al1 ©o Ta-50%Al 3e0-
3ebozogdals  Fobsmmdol  (3gmomnds  §gd3gGedmolsgsb
©33mgopgdnmgdoo.
8933560800, Rgabl dagd Rsatigdamo 9dbdgeadgbdnmo

dcba(399500 3s6bmasgds baggmdggml adgmggs mesmE gsd-
033900l ol 9306sB)glmds, Gy geshbos sgggmdgdon ©s(6-

g6l Bgdbmemmposdo BebBemabs s dobo 3md3mbaczog-
3ol 303mggbgdsl dsmo dsmsgmo Lodd oo, gemskgon®emdals
s dmagho Ggedioal Nbscasbmdol gsdm. gggms bgdemm
3mbodbmmo dsbsbasmgdemado wabsfbgb Bsbagmado = bErm6-
309306 dsmamo  0bBgblonGmdol st gdomo Bogomy-
3ol F9436sL, B3 360d36gemmzbae BHrEl gbgbogmms batg-
30l Bg9ds003969m0 baffogms jgdols dstr(33emagdol Bgrsdodgdols
3ensligogn® gbsmdsl, ssgzomgdl deago dsGr(3gsmmo-
Bmérobo  Laghom Lsbmghgdols Rsdegsmadgdsl s sbsgmo
abdg@dgdemnéo boghmgdol Labmgbl.

B0m0; dm3g87emo Igrnande Igsgome agzobzgbadgb Ta-
Al 3m33mBoog00L 9306sBgbemdsl s 396L3gddonmedsl
Ni-Al égs]iome boligg8gdmsb Bgestigdom, B3 oo Lod-
3360301, negggdde gomobpénmo 6s3bsrgdol  domadols
Bglsdmndmemdsl  odgmgzs  Legmgmgama  bgGnddnGons
©s 37Oxmdgbadnmo dqdebognto mzgabgdgdom.

GbH0eBo 1 dmggdnmos (33e-0m wsfbgbomons Ta-Al
3M33mBo00b  60dndgdol Lolsmols 360d36gmmdgdo  sf-
Babols 306m390%y a8mgoggdnmadoo.
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R51336960:
1. Ta-Al 4M33mbo30g0do  bérmmgmgamo  0dls
659d300b  30dobstrgmds  offggds 940 °C-psb  Lafyolo

BobBomobs ©s serdobols gsbgdol Lermmo BHsblgme-
9330000 BabBogmals semdabsrgdda. Rsdmysmadgdmmo ab-
Bae3gdema@o bsghogdol o 3gdols (T2-Al, Ta-Al, Ta-A12
s Ta-Als) Lofgob gbgbomgddo ed3mbgblgdols dtem(396-

Gamo  Bgd3zgmmmds  gubolabmatigs sgmdndo  Febgdols
dobgoz00.

2. Bggbl doge BgdmBsggdgmo odls s (380 Bodbmen-
309000 3m33abotigdoms ©s MEAMegHndgmegligdoo  gbs-
demgdamas  Bebomob  sgmedobsegdals  0bBg@dgdsem o
63960gdol  domads ogmGommo  bodggHogzol Losbmeggdo

begmgmgomo  bgoaddnGoms ©s  gséao  39dsbognco
dsbsliosmgdmgdoo. sggbomos, G038 3batgdol §FathdmJd-

Bob sbogamgdmor @8 9gBaJEH™ bHIGmgho Jmd-
3ebo30900ls dobsmgdee (3eE-00 EsFbabols B9d3gMadynde
36 9bs sglsgdmmgl adl-ols oboiadgdels §983g@adyy-
6sb, sbm 940 °C-b.

3. BgbGogmomas psffbgbamo Bsb@sm-semndobo ob-
Gaedgdemndo bsghmgdol dgdsbognto ©s gergddenmo
ogobgdgda. sggbomas, Gmd 3mddmbogool gubnGo dy-
9s0396mmdol  dobgegom opzgmgds 83 dsbamgdol gobo-
306-39d604160 mzaligdgdo s Bgd3gMedntol bewslmsb
960 83 (33emomgdols Balosmo Lbgemslbgss.
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NENKPUILBIIN B.A., TOJABAJ3E B.A.,
JTEBYAJ3E A.A., OKPOCAIIIBIUTH M.H.
®OPMHNPOBAHUE COEIUHEHUN TAHTAJI-
AJIIOMUHUS B OBPA3LIAX, IIOJIYYEHHBIX
TOPIYUM KOMIIAKTUPOBAHUEM B3PbIBOM

I''tapHO 1E/TBIO JAaHHOM PaGOTH ABLAIOCH N3yde-
HHME BO3MOKHOCTH KOMIAKTHPOBAaHHA HHTEPMETAI-
JIMYECKUX COEJUHEHMH TAHTAI-ATIOMUHHMA TEXHO-
JIOTMEH TOPAYEr0 KOMIIAKTHPOBAHHUA B3PHIBOM;
YCTAaHOBJIEHHE BO3MOKHOCTH IIOJTyYE€HUA UHTEPMETAT-
JIMIECKAX COEJUHEHMH TIOMUHATOB TAHTAIA IIOYTH
TEOPETUIECKON IVIOTHOCTA C COBEPIIEHHOM CTPYK-
Typo M XOPOIIMMH MEXAHUIECKMMH CBOMCTBAMU
KOMOWHHPOBaHIEM CaMOPACIIPOCTPAHAEMOIO BBICO-
Ko-remrnieparypHoro cuHresa (CBC) m TexHonormit
ropAYEro KOMNaKTHPOBAHUA B3PhIBOM. Y CTAHOBJIEHO,
YTO A71A OTydeHN: 6e31e(PEeKTHBIX KOMIIO3UIIOHHBIX
MaTEPHUAIOB TOPAYNM KOMIAKTHPOBAHUEM B3PBIBOM
TEMIIEPATYpa MPECCOBAHUA HE JO/IKHA IMPEBHINIATH
Temneparypy, ununuupoBanHyio CBC, te. 940°
C. HccrenoBaHbl MeXaHUYECKHE U IEKTPOHHBIE
CBOWICTBA KOMIIAKTHPOBAHHBIX MHTEPMETA/UIMIECKHX
COEUHEHUN TAaHTAT-ATIOMITHUH.
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RMIGMHOEE) 3. VINIHN330R0

O30R. XMISMAHN O. BVINIHNI30NR0, O30RN. XMIGMAH) 3. 3MIRN35JI,
[ BOBN30-300). 30G6. RMISMAHN I. RODITNI30N,
030R. XMIS&MAHN 3. BN3RNOIA), 30LOWOOIBGMINEIM3NL 30BNLAEN O, RV3T3IJOJI,

CbRNOR ROISYIN0N) SONRI3N0) RIG6ILORN  656MLEEG ITSIHIT0
BMNRBVH03N-3TIHCLTOL  3M33MMBVNGOOL LEGITSIHNL BILEO3WO

JO3 6217624

bsdtmddo gobbagomemas Bgfberemegas, Gedgemay 9'b-
Gobzaerymals  bsbery@olBsgrato  gearatisdols  sffbgbsls
@5 999975 659Bsgdol dogdsl mgmommmo  bodgh-
agol dsbemmdemedsdo gsmdxmdglbgdaemo boddgogol dsbs-
bosmgdemgdoo.  osfbgboon  dompdaemos  dsmsgmo  bobs-
ol W-Ag  gmdsemBogos, Gedgemdog 6560 ytalidsermto
g gtisdols dstpgemgdo gsbosglgdaemos g96bemals dsgh-
Gogzsdo. dgbfsgemommo s osggboemas dymosglgdgmo W
@ Ag Fygomol bs[6gbals gmbdargdols o6mdgda, 59633 b-
ol Gsepgbmdols gogemgbs bGmmgmaomo bl gtol
W-Ag j0md33mBaggool 608980l domgds'ty, sgB0m39 89939653~
Botabs s [bggol 3s65dgdEgdols dbodzbgmedndols gsag-
mgbs sfbgbol 3Gepglls s bememgmaaema bsdbswals
dogogdols by fdydo.

30dm 33939880 303mygbgdamo ogem 388-do  FaGdeg-
S0 6sbe 3Holgomado  gemadadol gbgbamada, bemdom
100 63-30y 05 3963bemols g3bgbogmo, beadaon 5-7 333. ggodo
dsbamals Lsbom gadmygabgdamo agm sdmbogo, pgBembsool
Lofdstrom 3.5 JB/VB s dobo Batgggde LgmmoBBslioasb.

399m 336939888, Gemdgmoz  RsBetigdamo agm W-Ag
3033:Bo(3098%)  og3sbsbs, GMI  dsmsgmo  gB@Baz00l
LoBdstols qggmdgdeo  dsbsmols  3s8mygbgdol  B5dmbggge-
Bo (3gfbmagbo, mgBmbsiool LoRjserg 6.0 38/G3) 3okgge
Logggbymby Fobsbffemo @sfbgbol 36m3gbl  gmggmagol
doggsgetn 9. ,,88bol” bmbol gmmdomgdslmsb  (30em06-
eamo  3mbgobgmol (396@Gemné BsfFoemBo. sligmo bo-
313900l Fgdamdo (sbmore sfbgbs  Lbgerslbgs $gddgem-
sy nergm 3o6mdgddo Ndgogam smdmBbos s Lsdmemmee
sBgbogmo  bsdbamgdo GRgdmes ,,4b0b” Egggdden (bo-
3oM0gmom) 86 dbscgdols dmgmo  Jugmom @s Lgand-
&Aoo GHeghoagzsemabadom) 6adndol  (396B G0
R)fdol dmgee Log@dgby.  sbggy 43emg3adon memaobes,
6md  domgdmo  babgbols  batolbby 3603369mmmasbo
3030960 o3l ol gabyd  Bgdaeggbrmmdsl. ggzberol
gebol oo  Gempgbmdon  Bgd3ggmmds  off3g3L  body-
dob (3068 Gsmaéd 6sfomBo ggbmon sk gMgdnmo
Lo ddagonmo bmbol gmamdomgdsk.

Bobobgdby 1 s 2 Fodmmygboemos sggmdgdon (3b-

o ©bgbomo  gmmadedo-ggoibmo  3mddmboools

Bsb. 2. sggmvdpdoor broae roffbgbiomme 66mbgAadhahame 3emahsdo-gghabmot (W-Ag) ds36mbgtaddahade rsdgotogel
3563358 630b: T=1050 °C. o3 P=10 33s-% 3p3mbgggsdo: s — W-10 %Ag; 3 — W-50 %Ag

80 LI JTMm6ICN, N 1(32), 2014



JBI0II3NL I6IA3NNL 3I3MYIEIdY - MCIIOJIB3OBAHUE SHEPTHIN B3PBIBA - APPLICATION OF EXPLOSIVE ENERGI

Gb6ogo 1

b seggmdgbon Busegbmo gfligBodiogdel dsbslosmgemgbo

60373750 Fgdsrepgbincids W Bstggmol beds,63 | LT0AOY @(33333"“(’53‘”’
A W-10 %Ag 100 1050 > 940
B W-20 %Ag 100 1050
G W-50 %Ag 100 940

bagdo s gsbagaggmols 3sBeligBnidacs Lhgswslbgs
6amEgbmdol dgdsagbgmo  gsbgdobsmgol, fuag Bgdnyma-

80 mgdsmgher ofbs 3s8mggengagmo LdHgidaaebs o
99603960 ogoligdol dglfagmoals daBboo.

60d7dol (30680 Bgadhbggs dobals Bommals go3-
gbs, Gz gedmabaggds mgidol asl{fgtog  gatbmol
3063968 Go300b 2obBsdo s 60dyBols gHMmageHgEadals
smgazedo. sbggg dgodRbgzs Goasgrndo dbscgda, G
ogédonmo dadggdom brs agml gs3mfzgameo.

bbgoslbgs W-Ag ;m830baggoal ggbgbomgdals aedmg-
9698s 10, 20 @s 50 % Yg8s393806gdgmo gabols ggé-
gbmol 89d339mmdorn  gumgmomo ogem 0d daBbom, Hmd
dog39me bbgaesbbgs Loddzoiels s gmaddegmo mgolby-
3gdal 6adbargdo gebewomo @bmdal $gd3gtagomns o
(339m3gr093.3000.

aJu3960d968 00 BageGragdamo agm  ggdsbemals @be-
30l $93396sty ety dsmems 1050 °C s 8ol 39800
940 °C B)g83gGedmtgdby, Moms Bgaggeslgdabs @sfbgbols
$393968y 60l gogmabs domgdamo bodndol Lodygtoggls
s batalibby.

W-Ag 3m33mboigogddy  Rodetigdnmds  as8m 33m93908s
039,38656s, B3 dsmammo EgBMbssool LoBJstol ggmdgdswo
dsbsgmols as8eggbadols Fgdmbggzedo (3gflmggbo, egdmbszo-
ob Lohjscrg 6,0 39/G8) 3odzom Laggaboydby FobskFsto
s{fBgbols 36m3gll gmggenmgol doggegstion 850l bembols
330g0slimsb  (30mobrdnmo  3mbBgobymols (30bdGar®
BafjogmBo. Lhgeslbzs #9836 nGmm 3o6mdgddo slgmo
6od)3300l 9gdamdo (3herse wsfbgbs 9dgmgacm smdmAbs
s Lsdeymerme ©sffogbom bsdbapegddo Ggbsmhbodanmo aym
»0560l”  ©gaddgde  (Logstrogemg - Bgégmom) 6odnBols
GBBBsmgco mgddol dmge bogGdgby.  esdsmo gdmb-
s¢00l LoRstrols gggdgdemo dsbisemols 388emygbgds  dofggm
Loaggbnety ggbgbomadols 30060 Rs@goMmgoo 30mddobsos-
bonsh ghose Lsbghagm Bgrgal 0demggs ©8 3039R 959dy-
dom  afjbgbols gdamd doomgds (30mobrGnmo  gem@dol
6s3bagdo Lfmto ggmdgtooms s ©gngddgdol 3s693g.

Fo3mmagborm  6536m3Bo  W-Ag jm33mbogzools  ogbg-
Bogngdo @soffbgbs mé $7339MedaGeby: ghmo Ag bmdols
&993g6s8nc0l Bgdmm ©s Igmey — dob Jagdmon. ggdsh-
ol bmdols Bod3gtedygms T=960 °C. opgs 3mBroobsty-

’

3 ®
655 3. 940 °C $gdlghadn@ely sggmdgdon msfbgboro W-10 % Ag gmddmbogools gbgbomols 3sbmbgGadtabado.
sfBgbols obhgblontmdol 10 ads Bydobgggsdo:s — X26; 3 — X100; 3 — X500; o — X1000

LI3OIN] TImbISN, Ne 1(32), 2014 81



JBI0II3NL I6IA3NNL 3I3MYIEIdY - MCIIOJIB3OBAHUE SHEPTHIN B3PBIBA - APPLICATION OF EXPLOSIVE ENERGI

@bHogmo 2
063gmo gsgsomgdal jmggoiegbiel (mag) 6odgbgmmds W-Ag jm3lmBagagdolismgol Lbgseslbgs
B33ghab gt 3ohmdgddo

3339ty gt 0 0
Beagfommeds (- 60 - (+20) °C (50 - 350) °C
W-10 % Ag 5,5 um 7,5 pm
W-50 % Ag 9,5 um 18,7 um

bl bgms 6360 3m83mBogools ggbgbomagdby sy RoBatg-
S0 94b39603968)980056, B0 AP sFBgbs FaHBmgdrs
300-ps6 600 °C 58396583y 8 bswsg sxgmdgdon
bmoe ©sfbgbols  Bgdwamd  Fgbs@Bmbadmmo agem Lsfgolo
gbgbogagdols dmdgmmmgas. Gog dg9bgds om0l B)5d3g6s-
Badeby Bgdme T>960 °C wsffbgbor 6037)89dL, dobaos-
300 030bs, Hm3 dst(330mmTmdobo 393806980 338m0MRgg0s0
domomo  Igommemdon, gggms 6087ddo Bg0dhbgge Gogo-
sgoho 3Bodgdols sObgdMds, Gy smdsm  3b3aBHmdndnmas

0gHdnmo dsdggdom. Bgdgmddo gssbsmobgdamo ofbs, Hmd
bemdols  $93396GsdynGety sdms sggqmdgdon afbgbs aed-
03930 $g839Msdyn@rnmo  3MseogbBol BgdoGgdsl s
Gepeé dgogao Feddmgdbomo mgMdamo dbsGgdol Bqd-
396908y s 3oJ6Hmdsk. bsmgzedol orsligm@agdss 6ababhby
3 Fot8mpygbomo wsffbgbomo 6087330l 8s36mlBGddyT-
65 dbstrRols 39699,

633 99990 06030l Fgd3aBegntol Bgdmn ©sfogbsl,
b3 dgmdstgmdsdo sGlgdmmo 396bmol s Gocse
gebs qbEbzgmygmal sdByldomo Bommadol RG@6E by
sbsbgbo  653Bsol  dmgme Begmeemdsdo  bggol  J399d
aJbBEnBosl, dst(3zomnBmcabo bogstogmagadols (geég-
30l) Legmose Bg3bgdsl s oo Lodzzdogol, gmegdols
396939 65350930 domagdsb. metgmgomo dbstry, Gmgmes
9Ju39603968)9d3s s33365bs, dmmagHo ga30ggdols 3edm, soa-
amo 343l ogBdommo dsdggdol Fomdmddbsl, Go3 Gmgmeys
Fq990, 360d3b69mmgbse sbnlBgdl domgdamo 6s3Bsrgdols
Lodgoiob dsbabosmgdegdl.

s6gboemo W-Ag  30m33mBagool  Lomdergggsmmdols

©s gegdthéramoe ogolodgdol Bggeligds, Ggbdagbebdtad-

Gaframo  33mg30b  Fgogagdols  sbsmobo  ssliggdls
~,, __r___ i I ‘ : - 100
L ."'-.,_. Ag10 % -W 90 % | -
mE “I .."'-... . s 90 45
*30l .l"--. -. ??
o Ag 50 % - W50 % By e e

20 - CCLLTTTY .
2 - - o e
e, o ety e 480

e,

. . .
"'lul-u..v"".‘: % -

SE———— e .,
AL o
it

0F -

L I 1
150 200 250 300

@33336&@366 da@;nsaa‘an T, OK

Bsb. 4. 1050 °C $pd3gthetyn@ety sgpmmon rsfByborno
W-10 % s W-50 %Ag  md3cmbogagdols méhgssemdol dmpamo-
bs @ Pbogaho Gamsgbsgool 3Ge3glgdel (33smpdsmmds
$B3Gedahols dobaregen

82 LI30IMN JIm6ICA, Ni 1(32), 2014

1 1
350 400 450

B3abl dogh 398mBgmagbagden 396m6BMBogHgdgdl s Lsob-
B369bm 0330L986588b sgeabl gggms 6037380, By 0ds-
Jo dogmdstrgemdls, Gmd dombamagere gobgmgdol Bgd3ges-
G160l Lopowols s dségemol diody bemdobs, (3bmrsw
390 Jgdon sf6gbob 3GmgliBe 3m83mBoios gmggmmzol
GBgds  Bgamsglgdgmo @8 stsgomsto dgsto  BlbaGgdolbs
s JodomMo bagBmgdol Fotdmgdbsl sgomo s6s  sigb.
d0360bEOnddamgde 336@Ebmob dsmego gd339emdalisls
399m060R3006 ©gRq]B 900l sGLgdmdon BmEgdals ©s dbs-
Ggdol Lsbom, boagnen 50 % 3gé3bemal  Bg3(33gmembdalisls
segamo 543l LEGNdd el sGsgHMazeGM3bgdsl 60dndols
maédols 3sb3Mog, Bogm Log®dgby, Gog Lsdmgme %330
60390l 0z30bgdg00l sbobmGBHmast offgggb.

gb%om3o 2 dmiggdumos  gm33mbogogdol  ogBdowm-
o 29536mmad0L  3m9503096B0L  IgbFegmol  Fgegaqdo,
33905000 (3bemsm ©sfbgboma W-Ag 3m33mboggoabsmgols
39630l dgd3gmmdols s Bgd3gHedmeramo  Ggg080l
dobgogoo.

W-Ag gqmsgbgdgmo  Fygomol oggz-ol  dgbfsgme
230h39690L, Gm3 dobo boporg 360d36gmmmgbae  gsbolst-
036905
(39mdon 8 30l dmBsBgdslost ghmse  3M33mbBoool

4M33mBogesdo  ggBEbmol  Gempgbmdol  dqd-
o3 0bdgds. Mo dggbgds wsdsmo 10 %-ol 93339~
3ol Fgdmbggzsdo, mgz-b 360d369mmds Lagdsme ©sdseos
5§36 ol (s3momgdol dodsGror Lsgdsem Lgsdo-
oBmdsl ofgbl 5.5 pm 'C-ps6 (<60 - +20)°C §g8396s-
&6 ©0835B06Bo) 7.5 pm °C-3eg (50 - 350) °C 890-
30

25

p10} 3.8

151

10+

%W
I /

o
Bsb. 5. 1050 °C $gd3pha8 by spgodpbor @sfBgbogmo
W-10 %Ag s W-50 %Ag 3m3mBogogdol gamto Fabammdol

$0939HsBatobagsb wsdmiogdamadol atagogamo
339mbsbmads




JBI0II3NL I6IA3NNL 3I3MYIEIdY - MCIIOJIB3OBAHUE SHEPTHIN B3PBIBA - APPLICATION OF EXPLOSIVE ENERGI

396adyadnm ©osdsbebda).

adobsogols, Gmd @sasg0g06s sx3gmdgdom (sbemse ©s(6-
gbomm W-Ag 603435801 Ldlddnddntsdo dadoabstry (33-
mogagdgdo, dglifsgmamo adbs 83 3md3mbogogddo Fobsme-
dols, Mg 3e0mbol dmemalis s dgdsbagndo Ggmsdlsool
36m(39bgdol  (3gmomads §gd3gGed ol dobgogom. Fgen-
3500 3mi3gdamos Yglsdsdolsre Bababgdby 4 s S.

ety babsbgdorsb BRBL, go@(sbemals 363968 (30~
ali gobGon 3md3mbogosdo A eEmdol dmenma  msg-
s3otggmse 10 % d;z0mm08s, Borne 9839608 ermmo
Lgsdogontmds  mdxmdglbogds. 83s3) @Al Gamsdlsigool
36m3glgde gute BGsgos §933g6sdn@ol dobgozom, 3ok~
bl @sdsmo  Bgd3ggemdols Bg8mbggzede W-10 %Ag
3083mBa(30080. smbodbygmo  dommomgdl  adshy, G0 gy~
bl 306(396B0300L 3Bl Fgogase W-Ag Lobggds
$993g6s8yn6al dabgrgon gtm bgsdogrnéo brgds.

Gergertry W-Ag 30m33mBagogdal Fobsmmdal $)993964-
3ol (33593500 3sbosk 088 jagdemagdols  dgenan-
dols s6sgmobo a30B39698L, bBgdme smbaBbymmo dmbacsgdgdo
369ma30880 dmal bsbsbby 5 Bm(3gBam Fgrogagdmmsb.
smbodbymmo gedmabaggds 0ds8o, Bm3 ggG3bmols sdsgmo
399330mmd0lsl. (10 %) 3mB3mBagosl  geshbos  mo3trem
oo Fobsmmds s asomgdon dmoghss @sdm gapgdamo
$393308 60l bopaegbg.

W-Ag Upbragdaol Bpgshgps
303mbogagdde W ©s Ag gobgdols  gebsfomgdols
3oésdotio Bgliffegms a30B39690L 3 m33mbabBgdols Je-

WO S0 Mage M3 T . 2080 W
Vag Rel Ta = Putmont 540 Sogeal A = 0RO

dorgabi  aebaffomgdsls. sffbgbogn 6odwdgdda, Gmgmeys
Agqmagligdgmo  Fyzamalimgoliss  sdsbslosmgdgemoa, dgstro
blbstrgdols s Jododo 6oghmgdol Fakdmdbals LagtHmem
36 543l saomo. mgdze Gmgmty sfbgbomo 6s3Bargdols
derrgemaegoals gliffagmes 330Rg0690L, sffbgbogmo Gadwdy-
dols basolbby s m3zoligdgdby oo gegmgbs odgls jmd-
3mbogool gubé Fgdapagbromdsls s @sFbgbols 3s6ad-
aBOPL (76330 =8 $B39Bedahsb).

§76930L 303960l Fgliffagmed ©sg3s65bs, A3 GBegmeys
FobaliGoda, sbggg @bmoe ©sfbgbol  36m3gldo  ™3d0-
dsgrmdo s z0tmgzol abggblogGemds o6 qbos smgdad-
dovgl 10 g3s-b. 9360 Bomorn oz00m350Dg saomo
3dal Lbgeslibgs ©ge39ddgdol gmGdomgdsl. dsgsmomasm
a93magds “dsbal” Bogems, Mol dgoagsmsg 60d4dols (396-
BGseraé 6sfomdo, dngem Logdgbyg, 3903R6g3s Logssogmy,
653 e gdomo Bommals RGHMbty ©bmds-smBmgmadols
36e3gbon bes ogmls a08mffggnmo  g6BGsmund mge-
dqe BsformBo mstByloma Gammgdol Bgxsbgds/abBgh-
BgBgb0als @s dsmamo 630l asbz0matigdam.

Gogetg 3836 s dogthmligenddgcol  gsdm 3-
93903 330Rggbs, affbgbols Bgd3gtagncs Mol gHo-
gbmo  360dzbgmmgsbo  3s6edgBto  sggmigdon  sfEgbol
Badbmmmansdo. $gd3gHedgtol dmdsBgdon st gdomo
Bommals gehmbEby spgamo 33l sbsfbgbo baffogms 3930l
dedohygdnen  gbsemdsl s dsmo  Bygosdatigdols Bgxsb-
%01 Frgase Bsmsm $YB3)GHadggdly memgsmgs ger-
mmdsl s gGaligamabsigool Begasm baghoe Labmadg-
dols  ggmAdatigdsl. gabsosh  3Galigamabaiools 3Gmgbo

3 S
6sb. 6. sqqigbor gbemore —ofgbomo W-10 BAg grdiesboerbols Bsybm s Boghrlibrafbats @sflighol BrdlgBabnbobins
3B gopgmadon: s — 1050 °C; 3 — 940°C; 3 — 1050 °C; © — 940°C

LI3OIN] TImbISN, Ne 1(32), 2014 83



JBI0II3NL I6IA3NNL 3I3MYIEIdY - MCIIOJIB3OBAHUE SHEPTHIN B3PBIBA - APPLICATION OF EXPLOSIVE ENERGI

somgdgmos babmag@adol gm@dotigdolsmgols, dxb5dc0g-
as, Omd ©bmdol Bod3geedmEol  dsbremdemmdsdo  ad)-
306m3s 360936gmmzbam ssmgomgdl wsfbgbals 394s60%30l
3373537801 @ oo LbodzzHozgol 6odndol omgdsls. mmdie
6@ 3060 dbml @M dsmagn Bad3gGedyn@eby sfbgbsl
F0dmagds  medgmgomo  botig  goobegl, G gedmab-
3890 mao goEsgdal bamolbdo s Gmgmé Sgwegao,
F0dmads  sfbgboge 6030380 segomo IJmbogl og®do-
o 4883980l gmAdotgdsl. smbadbmmols @ssbidmmgdss
6sbsbo 6, Lopsy dmggdamos sggmdgdon Lbzsmslbzs @)q0-
3968090ty sfbgbogmo W—10%A3m33m‘i§0(300'ls 95360
©s 3036bEGnddnGd0.

Gmamag  beddnegdorst BBl ©bmdol Bnd3gme-
&b bg8mo 1050 °C B9939698y ety ©sbgbogm bo-
3939880 Bq08Rbgze Gumosermda dbatigdo (ob. bsb. 6, ),
35906 AmEglsg Bo83gtedmeal Igdiamgds ©s wsfbyb-
ol 36migbol  ae6bmgogmads 940 °C B993968ynGsBy
390me0gbsgl  658%oBo dbstgdol sOlgdmdsl  (ob. 6ub.
6, 3). ™fozg B3geod sty wsfibgbomo  60dndols
LOnddaes 330h30600L 5abgdol msebsdstr asbsformgdsls
©s Bsé(339moBmel I 3030 39380egdL.

Bsbsbby 7 Boggdmmos sgggmdgdom  (bemse  ©s(6-
gbogmo ' W-20 %Ag 603730L  dozembEEfdnns 940 °C

B3939Gs8yneeby 3m33sJBotgdels Bodmga.
Gmameg  BozholbGnddnGgdooss  Rsbl, 60dxndgdals

3

S
6ob. 7. seggghoon sbemare rsfBgbormo W-20 %A Lbgareolibs s dogbebibrpiin®s 940 °C $Binhogtuty
10 33 Gggoon Refpbol berd

Beogogtn  ds680  Bgodfbggs Boz@mdbadgdol  sGlgdmds.
Bggbo s¥BGom, gl 3s6306Hmdgdmmo  Mbrs ogmlb 88 md-
69030 396 bmol ImdsFgdamo Gempgbmdon ©s, Amgme
B0, [s6dmJdbommo  mg@Bommo  ©adsdmemdndobsgsb.
donm0sbmdsdo 6admdgdo gs8maMBgz0s oo bodzgHagoms

©s Bsé(339modmcnbo 3B 303y FgFommmmdao.
6obabby 8 Gomdmmagbomos sggmdgdon 940 G &q0-

396 neety sfbgbomo W—50%Ag 3m33mBoggaol  (396-
BFsemco maedals dogboo BsBemgsmadgdmmo 8o36mbE G-
& 10 g3s. 6300 @a(fbgbol Bgdmgy. Hmgmd 8s360m
©s  dozombBenidnmol
306GbEmol  GmEYbmdal Bgdmamdo dmdsBnds s dobo
©6md0l B7839Gegm@aby damems W-50 %Ag 3m33mBogog-
3ol @affbgbs 3965306mdndl 868 Bbmemre (3omaboémemo
603730l (306G m@ 650 o, ssdge 8ol dogm Log-
6dgby 396bemon dramstio Bmbgdol gm@damgdsl s bo-
37380 Asmasmrneo dbadgdol [sddmJdbsl. 6odxdol (396-
BOsé Bsformdn 356980 dsol geBdsl mgdmemmdls.
360936gmmgbse gemorgdol 39dmbggzsdo geamagdom mzgm
Bsbl  Fnds39380693gmmo  g9Gbemols gebol  §gmamdsdyg-
gmgsbo sg9dmmads o ©sfBgbogm 6087380 gmEBamngdmeo
353600 3Botol dmtrggegacgos (ob. 6sb. 8. »,3)
dor0asbmdsdo opadmmo dgmgagdol sbsgmobol  Ls-

36spmobomsb  3s8mBrabatigmdls,

R7939m by b smabodbml, Hem8 babmgsbo gsgstmmy-
3ol 3ma5a0gbdgdobs s ©bmdals §)983gMsdn@gdol oo

1ax3 BT eROW

* Fhwws ey
g P T = Pt il Bt A = AT

3

S
6sb. 8. 940 °C ighop@sty smgmigon refgboro W-50 %Ag grdsebogool it mybdol Bogboo
BoBlogomodghemo doghelihri®s 10 a3 Foggom moffigbob el

84 LI JTMm6ICN, N 1(32), 2014



JBI013IBNL I6IABNNL 3I3MII6ISY - VICIIOJIb3OBAHUE SHEPTHM B3PBIBA - APPLICATION OF EXPLOSIVE ENERGI

Lbgemdols aodm W-Ag 3m33mBoggéol sggmdgdon (3bmsm
sffBgbols  3Gm3gliBo  syomgdgmos  asmgsmolifobgdamo
0gbgl 33 3md3mbozool Gabymo Fgdsagbeemds s ggé-
3bmol Gompgbmdol dobgrogom dg@mBgnmo 0dbgl sfbgbols
3¢ 0dsemgco  $gddgeedyntrnmo  Gggodo. 363G e
306bm0l G bmdals dmBsggdsbosh gomsp, babmgsbo
35856009301 3ge3030968 900k o Lbgsmdols asdm Le-
bgerggemos  sfbgbols 36m3gliols dglitrygemgds grscgdom
sdsem  B9d3gGedndety, Gug  JMbitgdnmer  msgowsb
333930090 mg@dnemo  dsdzgdols aegmegbsl s Godyddo
3Bsdigdols  omBngdbsls. 3mb 3G mmse, W-10 %Ag 3e0-
3mbogool  sfBgbolisl  m3odsmmnmo  $9d3gGsdyGnmo
697030 godmgds 3sbbsbomgtramo ofbgl, Gmame 940
°C-ols &m0, beame agodmgzol 06 blonmmds 10 ads-
ali Bemo. G dggbgds ggHbemol dsmemo Bgd(339emmdols
3033mBoBgdl, Hg3mgbrotigdamos dsmo sfogbs 900 °C
B3390l ©sdems 10 a3s @sBzotmgol  abB)gblo-
“md00.

RI1336350:

L 3g3ndsggdgmos W-Ag 3mB3mboigogdol mélbsgg-
bydosbo  (sbmsr  sggmdgdon  wsfbgbols  Bgdberammaos.
saabomos  sFbgbol ol em3godsemnmo  3séedgdmgdo,
Amdmgdoi  3eGebBocmgdnmse Nbobigmymagh mGgebs,
1709898 ™, 3m3mggbato W-Ag 30330boiool gmeidotgdst,
ooz W 20653060398k 0sdsem babmgsbo gaegstmmgdols
379980000685, (3300939rgamdsLs s dsmam EBMdol smam
$393968yesls, Beame ggAbmol gebs — 3mddmBogzools
39980658mmdsks s ol oty dmsbiBognd mzolgdgdl.

2. YLegmomos @sfbgbomo W-Ag 3m33mboggdols
353600,30360 s Lpdlig@rnddnés Gafbmmmaonto 3s6.s3-
986900l BB ©os3sbmEdo. Eswagbomos gem®dadgda-
o LgEaddncgdol msegoligdnmgdgdo wsfbgbol So6mdgdo-

PEIKRISHVILI A., GODIBADZE B., CHAGELISHVILI E.,
TSIKLAURI M., DGEBUADZE A., PEIKRISHVILI V.
STRUCTURAL INVESTIGATION OF NANO-
STRUCTURAL TUNGSTEN SILVER COMPOSITES
COMPACTED BY HOT SHOCK WAVE

The main objective of this work was to develop
technology for compaction of nanocrystalline tung-
sten and formation defect-free billets near theoretical
density with improved strength properties; compact
and fabricate W-Ag composition of high hardness,
with nanocrystalline tungsten particles, embedded in
a silver matrix; study and establish conditions for the
formation jointing of W-Ag incompatible pair; study
the influence of silver amount on formation of sam-
ples of the W-Ag composition with improved structure
and the importance of the parameters of temperature
and pressure for the compacting process and fabricat-
ing good billets.
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NENKPUILBIIU A.B., TOJABAJI3E B.A.,
YATEJTMIIBIJIA 9.111, [IUKJIAYPH M.B.,
JITEBYAJI3E A.A., IEMKPUILIBILIU B.A.
HNCCJIEAOBAHUE CTPYKTYPBI
HAHOCTPYKTYPHOM KOMITO3ULIU
BOJIb®PAM-CEPEBPO, IIOJIYYEHHOI
TOPAYUM KOMITAKTUPOBAHUEM
(ITIPECCOBAHUEM) B3PBIBOM

OcHoBHOM DEMLIO HACTOAMEH PpaboOTHl  ABIAIACDH
pa3spaboTKa TEXHOIOrHM, OGECIIEYNBAIOIMEN KOMIIAKTHPO-
BaHNE HAHOKPUCTA/UIMYECKOTO BOJb(pama U IOIyIEHHE
6€e3/1€(EKTHBIX 3arOTOBOK IIOYTH TEOPETIMIECKOM IUTOTHOCTH
C YIyYIIEHHLIMA IIPOYHOCTHBEIME  XapaKTEPHCTUKAMU;
KOMIIAKTUPOBAaHWE M IIOydenHme Kommosmpm W-Ag
BBICOKO¥ IIPOYHOCTH, C YACTHIIAMM HAHOKPHCTAINIECKOrO
Bomb(ppaMa, PasMEINECHHLIMUA B CEPEOpPAHON MaTpuUIE;
HCCJIEZIOBAHME ¥ YCTAHOBJIEHUE YCIOBUI (OPMHUPOBAHUA
YIUIOTHEHHMA HecoBMecTMO¥ mapel W u Ag; umsydenue
BIMAHNA KOJMYECTBA cepebpa Ha IoiydIeHme oOpasoB
xomuosumua W-Ag ¢ COBEPIICHHOM CTPYKTYPOX M 3HAYEHMA
apaMETPOB TEMIIEPATYPHl M JaBJEHMA /JJiA IIpoIecca
IIPECCOBAHMA ¥ IOTYIEHNA COBEPIIEHHbIX 3arOTOBOK.
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AHAJIN3 OITACHOCTEI, BBI3BAHHBIX
BJIMAHUEM CIJIBHOI'O ITOKAPA B
ABTOMOBWIBHBIX TOHHEJIAX

B craTbe naeTcA aHAIM3 ONMACHOCTEH, BEISBAHHEX
BANAHMEM CHJIBHOTO IIOKapa B aBTOMOOH/ILHEIX
TOHHEIAX; PaCCMOTPEHLI OCHOBHEIE  (DAKTODHI,
KOTOPHIE BJMAIOT Ha JOCTOBEPHOCTH PE3YILTATOB
IIPOTHO3a IPOMEKYTKA BpPEMEHH, B TEUEHHE KOTOPOTO
KMMEIOTCA BO3MOKHOCTH 9BaKyalllH JIOJeH; IoKa3aHa
3aBHCHMOCTb OTMEUYEHHOTO IIPOMEKYTKA BpEMEHHU
OT XapaKTEePUCTUIECKUX ITapaMeTPOB IO;Kapa: MOII-
HOCTH, HNPOCTPAHCTBEHHON JIOKAIM3alMH U IPO-
JOJLKUTEBLHOCTH BOCXofAmeN a3kl ero pasBUTHA;
OTMEYAETCA, UTO MPOJOKUTEILHOCTL 3BaKyallHOH-
HOTO IEepHOoAa MPAKTHYECKU He OyaeT Gosbime, YeM
MIPOAO/LKUTENLHOCTE BOCXOAAMEH ¢pashkl PasBUTHA
II0/Kapa, a 3TOT MEPHOJ MMEET TEHAEHITHIO CY/KCHUA
13-332 BIUAHUA TypOyIeHTHBIX Ju(P@Py3sHOHHEX IOTO-
KOB; IOJIaraeTcsA, YTO TypOyIeHTHbIE A1 Qy3HOHHBIE
IIOTOKM BO3HHKAIOT MEKIAy 30HAMH, B KOTOPEIX
TOCTIOACTBYIOIIUME ABJIAIOTCA TOKCHIECKUE YTapHLIE
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LANCHAVA O., NOZADZE G.,
BOCHORISHVILI N., LEBANIDZE Z.,
ARUDASHVILI N.

HAZARD ANALYSIS DUE TO THE
INFLUENCE OF THE STRONG FIRES
IN THE ROAD TUNNELS

In this article presented an analysis of the hazards
caused by the influence of strong fires in the road tun-
nels. Have been considered the main factors that af-
fect the reliability of the results of definition of time
period during which there is the possibility of evacu-
ation of people. The dependence of the time period
marked by the characteristic parameters of fire: from
the power of spatial localization and duration of the
ascending phase of its development. It’s noted that the
duration of the evacuation period, will be less than the
duration of the ascending phase of development of a
fire and also noted that this period tends to narrow-
ing due to the influence of turbulent diffusion fluxes.
The paper supposes that the turbulent diffusion fluxes
occur between the zones in which the ruling are toxic
carbon gases of fire and fresh ventilation air flow.
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CBAHUJI3E 3. C., IIEPLIBAJ3E T.T.,
TOTUYAIIIBUIA B.T.

OILIEHKA YPOBHS 3AI'PA3HEHUA
BO3JIYIIHOI'O BACCEMHA I TEMJINCHA
HEKOTOPBIMH TSLKEJIBIMII METAJJIAMUA
I1I0 JAHHBIM 2011 - 2013 TOJOB

B paGore pgaHHA OLIGHKa YpOBHA 3arpA3HEHUA
Bo3AymHOro 6acceiiHa I.TOMINCH HEKOTOPBHIMH TAKENBIMU
MetavtamMu 1Mo gaHHBEIM 2011-2013 rozos. Crenenn
3arpA3HEHUA BO3JAYIIHOrO 6acCceiHA C CBHHIIOM, KaJMHEM
u mmuEKoM Onula ompeaencHa B 2011 - 2013 rogax , korza
3/IEMEHTHI IPEICTABIECHH B OITACHOM KOJTMYECTBE A KUBEIX
OpPraHH3MOB, OCOOCHHO YBE&IMY€HA KOHIIEHTPALMACBIHIA.
YcraHoBNeHa — JUHAMMKAa ~ 3arpA3HEHMA  BO3JAYOIHOIO
GacceifHa OT CBMHITA BEIUIOIHEIX T'a30B aBTOTPAHCIIOPTA.
YcraHOB/IEHA, YTO KOHIEHTPAlMA CBHUHLA B BO3JYIIHOM
6accefiHe OIMyTHMMO BHUNE HA y9acTKaX MHTEHCHMBHOIO
JBUKEHNA aBTOTPAHCIIOPTa. B CBA3M BEINIE YKA3aHHEIX,
JKEJIATEIBHO  PACIIMPHUTE HAYYHO — HCCIEAOBATEILCKYIO
cepy C Ieo U3YYUTE COACPHKAHMA TAKENBX TOKCHUHBIX
METALIOB B BO3JAymIHOM OacceiiHe, a Takke B OOBEKTax
OKpyXKalolllel cpeAp! B 601bmux MacimrTabax. KoHKpeTHEIe
MepHl JO/LKHBI IUIAHMPOBAaTBCA B IENAX HCKOPEHEHUd,
Tak Kak Ipysua m eé cromuma TOwmmcum wumeloT Bce
YCIOBMA, 9TOOBI MMETH 3JOPOBYI0 OKPYKAIOIIYIO Cpeay.
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SVANIDZE Z., TSERTSVADZE T., GOGICHASHVILI B.
ASSESSMENT OF THE POLLUTION DEGREE OF
TBILISI AIR RESERVOIR BY SOME HEAVY MET-
ALS BY 2011-2013 YEARS DATA

In this work is presented Assessment of the pollu-
tion degree of Thilisi air reservoir by some heavy metals by
2011-2013years data. Pollution degree of the air reservoir
with plumbum, cadmuim and cincum in 2011-2013 was de-
termined. Were revealed heavily polluted districts in Tbilisi
air reservoir. The districts are polluted by the research ele-
ments which are presented in hazardous amount for alive or-
ganisms, particularly the plumbum concentrate has been in-
creased. Dynamics of the air reservoir pollution by plumbum
from autotransport emission has been carried out. Actual
works revealed that the enterprise role is very unimport-
ant in pollution of the research subject by plumbum. Pri-
mary source of the pollution is autotransport emission due
to a big amout of transport and the research results carried
out in the discricts of heavy traffic. In connection with the
aforementioned, it is recommended to extend the research
sphere and study the composition of heavy toxic metals in
the air reservoir as well as in the environmental objects at
large scale in general. Specific measures should be planned
for eradication purposes since Georgia and its capital Thilisi
have all conditions to have a sound environment.
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BE;KAHUIIBWIN A.T., KYKYJIAZ3E H.JI
OBIIVE TPEBOBAHUS TEXHUYECKOHN
BE30OIIACHOCTU ITPU XPAHEHIU
B3PBIBYATHIX MATEPUAJIOB

B pabore naetca wiaccuduranua CKIaI0B B3PbIB-
YaTBIX MAaTEPUAIOB B COOTBETCTBUU UX MECTA PaCIIO-
JIO’KEHHA K IIOBEPXHOCTHU 3€MJIU, CPOKA IKCIUTyaTaIluu
U HasHaueHu:A. PaccMorpensl obmme TpeOOBAHUA
IpreMa, XpaHEHUA U BBIIAYU B3PBIBYATHIX MaTepUa-
JIOB Ha pabOYNX MeCTaX, B IIOCTOAHHBIX, BPEMEHHBIX
U KPAaTKOCPOYHBIX IOBEPXHOCTHBIX, ITOIYYIVTyO/IEHHBIX
U IOA3EMHBIX CKIAJaX, BOIPOCH YCTPOWCTBA, BEH-
TWIALUY, OCBEIIEHUA U OXPAHBl CKIAJOB, IIPaBHUJIA
PACIIOIOARKEHUA B3PBIBUATBIX MATEPHAIOB B CKJIAJAX.
JlaHBl YUCI€HHBIE TIOKA3aTeI BMECTUMOCTU XPAHH-
JIMI CKIAJ0B PA3IUYHBIX THUIIOB, A TaKKe IepedyeHb
TeX XPAHWINIL ¥ CTPOEHHH [UIA IIpUeMa, XpAaHEHU:A
U BBIJAYU B3PBIBUATBIX MAT€PHAIOB, KOTOPHIE MOTYT
OBITH PACIIOIOAKEHBI HA TEPPUTOPUH CKJIA/IA B3PBIBYA-
TBIX MaTepUaIoB. PaccMoTpeHBl mpaBuia XpaHeHUA
B3PBIBYATHIX MaT€PHAJIOB B HAyYHO-HCCIEJOBATE/Ib-

CKHX, YUIEOHBIX 3aBE/ICHUAX U JIAOOPATOPUAX.
BEZHANISHVILI A., KUKULADZE N.

GENERAL REQUIRES OF TECHNICAL
SAFETY FOR BLASTING MATERIALS
STORAGE

Classification of blasting materials storehouses in
accordance with their location with respect to earth
surface, exploitation term and destination is present-
ed in this article. General requ-ires of blasting materi-
als reception, storage arnd delivery at working places,
in permanent, temporary anl short-term superficial,
half-deepened, deepened and underground store-
houses, problems of storehouses ventilation, lighting
and guarding are considered. Quantitative indexes of
depository capacity for different types of storehouses,
as well as the list of depositories and buildings for blast-
ing materials reception, storage and delivery, which
may be disposed on the territory of blasting materials
storehouses are given. Regulations of blasting materi-
als storage in research, educational institutions and
laboratories are considered.
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BE;KAHUILBWIN A.T., KYKYJIAJ3E H.JI.,
TOTPUYHAHU M.B.

TPEBOBAHUA TEXHUYECKOU
BE3OIIACHOCTU ITPU BEJEHUU
CIIELIMAJIBHBIX B3PbIBHBIX PABOT HA
ITOBEPXHOCTHY 3EMJIU U 11O BOJOU

B crarbe u3nokeHbl TpeOOBaHUS TEXHHUECKOH 6e30-
MaCHOCTH TIPHU BEIECHWHW B3PBIBHBIX pabOT BOMM3HM OObEK-
TaX, PacIOJIOKEHHBIX Ha TOBEPXHOCTHU 3eMJIH, B TOM YHCIIE
Ha 00BEKTax 0co00ro Ha3HAYEeHUS — 3IEKTPOCTAHIIMIX,
JKEJIE3HBIX U aBTOMOOMIIBHBIX JOPOTaX, JMHUHU 3JIEKTPOIIe-
penady, MoACTaHIUH, 3aBO/IaX, KeJIe30A0POKHBIX CTAHIIHIX,
noprax, TeJe(OHHBIX JUHUSX C LENbI0 pa3pyLIeHUs! CTPO-
CHHI U COOPY)KEHHH, GYHIaMEHTOB U TPYO IPOMBIILICH-
HBIX 00BEKTOB, a TAK)KE B 3aIIUTHBIX 30HAX MarMCTPaIbHO-
ro TpyOoIpoBoia U TpH celicMopa3Benke. PaccMoTpeHsI
TpeOOBaHUSI TEXHUYECKOH OE€30MacHOCTH TpPU BEACHHUH
B3PBIBHBIX pa0oT MO BOIOH, B CKBaXMHAX He(TH, ra3a u
BOJIBL, 00JIOTE, A1 pa3pyIIeHUs JIbja, MeTala, MeTao-
KOHCTPYKIIUH U TOPSYUX MAaCCHBOB.
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BEZHANISHVILI A., KUKULADZE N.,
GOGRICHIANI M.

REQUIRES OF TECHNICAL SAFETY

FOR SPECIAL BLASTING OPERATIONS
ON THE SURFACE OF THE GROUND AND
UNDER WATER

Requirements for technical safety for special blasting
operations not far from objects, disposed on the surface of
the ground, including the objects of special destination —
electric power stations, railway and automobile roads, elec-
tric power lines, substations, factories, railway stations,
ports, telephone lines, with the purpose of buildings, in-
dustrial objects foundations and pipes destruction, for main
pipelines protective zones and seismic protecting. Safety
requirements for blasting operations under water, in oil, gas
and water holes, swamps, for ice, metals, mettalic designs
and hot massif destruction are considered.
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SILAGADZE V., JANGIDZE M.,
STERIAKOVA S.

RIVER-BEDS BLOCKAGE BY USING
HYDROMECHANICS

The article reviews river-beds blockage specific is-
sues during the using of dry excavating equipments
(excavators, scrapers etc.) and dredges; narrowing
schemes for blocking river-beds, original way of pulp
supply by dredges, and theoretically positive effect of
using this way and schemes for blocking process are
proved.
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ITEPEKPBITHUE PYCEJI PEK C
NCITIOJIb3OBAHUEM I'MAPOMEXAHMN3AITNI

B craTpe paccMoTpeHs! crienuguyueckue BOIPOCH
IIEPEKPBITUA PYCes PEK C UCIOAb30BaHUEM 3eMPEeJIOoN-
HOU TEXHUKHU (OY/IbJJ03€POB U CKPENEPOB) U 3€MJIECO-
CHBIX YCTAHOBOK; JIaHbl OPUTMHAILHBIE CXEMBI CTECHE-
HUA IIEPEKPHIBAEMOTO Pycjia U CIIOCOOBI IIO/IAuH Ty Th-
bl 3€MJIECOCAMM; TEOPETUYECKU OOOCHOBAH I10JTyda-
€MBIll ITOJIOKUTEIBHBIN 9(p(PeKT IpU UCIOIB30BAHNN
9TUX CXEM U CIIOCOOOB B IIPOIECCE TEPEKPHITHA.
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AC. DOCTOR JIKIAT.

MPROVEMENT OF RESTORATION-RECULTIVATION METHOD OF ERODED AREAS BY

EANS OF WATER ACCUMULATION

UDC 551.49:553.7

Considered in the article method provides carring out
the following procedures. Filling by ground of free space till
earth surface, singled out for recultivation area on the depth
3545 cm, the surface will be covered by waterproof mixture
with thickness 3.5-5 cm, produced from ecologically safe ma-
terials, excluded infiltration of irrigative water to the depth.
After the waterproof layer will be covered by ground mass
with the seed of necessary grass, then surface will be smooth
out till the earth surface. The neogenic surface should be
covered by 2 cm thickness mixture bringing to minimum the
evaporation activity.

»To the competition declared by ,Quarry Life
Award”in 2012 we presented the theme — “Preservation-
growing of biodiversity and landscape’s restoration
by recultivation of eroded surfaces using the natural
ecologically safe materials”. The main goal of work
was restoration-recultivation of damaged by erosion
naked slopes, restoration of natural life conditions on
the washed slopes and preservation-growing of biodi-
versity. According to the main goal it was necessary to
create from ecologically safe natural materials such a
composition which is tenacious and it is characterized
by attaching property on the slopes any configura-
tion and composition. Also it was necessary to form
the suitable conditions for growing of grass seeds; the
method should be cheap, accessible and less laborious.
To the above mentioned demands wholly answers cre-
ated by us composition “Vita”. Therefore the Project
was awarded by third place and special prize. On the
second hand, parallel to positive properties, the devel-
oped by “Vita” slope during the summer session needs
irrigation in spite of we deal with arid climatic or oth-
er zone. Foresee that from subjected to “Heidelberg
Cement” 1000 quarries the certain part is located with-
in the arid climatic zone, the question attain particular
significance because of after recultivation-restoration
of washed lifeless slopes it is urgently necessary to irri-

gate them during the summer. This process is connect-
ed with excessive material and financial expenditures
and besides of it causes such an undesirable processes
as swamping and salinization of soils. In these cases
it should be used overhead irrigation or trickle irriga-
tion methods but creation of this irrigation system de-
mands additional expenditures.

In the air high temperature conditions, when the
evaporation of ground water is intensive, the soil salini-
zation processes develop.

To avoid the above mentioned and other undesir-
able processes restoration of eroded and naked slopes
is possible by new original approach. Substance of
question is using for restoration of prepared soil and
ground layers the accumulation method of irrigation
water described below.

In suggested by us method the following procedure
is implied. Before the filling of free space of prepared
for restoration slope its surface should be covered by
impermeable alternative composition of “Vita” with
sickness about 3.5 — 5 cm located on the depth 35 —
45 cm from earth surface. This composition excludes
infiltration of irrigation water to the depth. To avoid
side infiltration the borders of quarry should be cov-
ered by same composition. Then impermeable cover
will be covered by ground in which the grass seeds are
distributed. On the smooth surface of ground “Vita’s”
modification composition will be spread with sickness
about 2 cm, which decreases significantly evaporation
and simultaneously duos not hinder aeration condi-
tions. It is necessary for seed’s maturing and creation
of normal vegetation conditions.

After realization of Project there duos not occur
dehydration of seed’s contained life layer, caused by
infiltration, there will be preserved the necessary value
of aeration and by this way it will be created favorable
conditions for growing of grass.

In result of Project’s realization the new origi-

decreasing evaporation

¥
I \ »Vita’s” impermeable alternative composition

Fig. 1
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nal method will be developed for creation in short
time the dense grass cover on lifeless naked slopes.
Accumulation of irrigation water decreases to mini-
mum water’s consumption, which is precondition
for reduction in price of work and makes it signifi-
cantly less laborious. After detailed study of suggested
method equipped in the Project students will be able
to select directly subjected to development areas and
necessary materials, preparing of substance and study
its properties in laboratory conditions and then to de-
velop selected area in situ. The carry out above men-
tioned works gives to students the team labor experi-
ence and capability to realize such a works by oneself
on other areas.

JKUKUA T.P.

YJIYYIIEHUE METO/JA PECTABPAIIM-PE-
KYJIbTUBAILINY 9POJMNPOBAHHBIX ITVIOIIIA-
JIEV ITYTEM AKKYMYJIMPOBAHUA BO/IbI

MeToa, TpEeJIOKEHHBI B CTaTbhe, IpeaycMaT-
pUBAET IPOBEJEHUE PAJa MPOUEAYp. 3aroJTHEeHHe
IPYHTOM /IO YPOBHA ITOBEPXHOCTU 3€MJIH CBOOOTHOTO
IIPOCTPAHCTBA, BBIIEIEHHOM JIJ1A PEKY/IBTUBALINY ILIO-
maau Ha wiyouHe 35-45 caHTUMETPOB, ITOBEPXHOCTH
HNOKPBIBAETCA 3,5 — 5 CAHTUMETPOBOMN TOJIIIMHBI BOJIO-
HEIIPOHUIIAEMON CMEChIO, U3TOTOBJIEHHON U3 IKOJIO-
rHYEeCKH O€30IMACHBIX MAaTepUAIOB, KOTOpPAA HCKIIO-
YUT UHQWIETPALMIO UPPUTAITUOHHON BOJBI B TIyOU-
Hy. Ilocne sToro, BogoHENPOHUIIAEMBIN CJIOM CBEPXY
3aCBINAETCA TPYHTOBOM MACCOM C CEMEHAMM HYKHBIX
TpaB, 3aT€M MOBEPXHOCTb BLIPABHUBAETCA /10 IIOBEPX-
HOCTU 3eM/1u. Ha HOBOOOPa30BaBIIYIOCA IOBEPXHOCTh
HAHOCHUTCA 2-X CAHTUMETPOBBIN CJIOM CMeCU, KOTOPBIH
JOBOJUT IO MUHMMyMa aKTUBHOCTb UCIAPEHUA.
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EKBEMINIBIJIN 1. JI.

OJIYYEHHUE METOJOM CBC JINTBIX U3HOCOCTOMKUX MATEPHUAJIOB U U3 IEJTUI

YK 622.2

B nacmosuee epems pemywue demaau (3yovs) wapo-
weuHbIx Gyposbix doaom noayuaom ewvicorosneproemrol u
CA0KHOUL MexHoAozuell nopowkoeoit memaaaypeuu. B pa-
bome npedaoiken HoeblIl cnNOcod noayueHus meepdocn.iae-
Hbix 3y0bes — CBC-1umve 6 noae maccoewix cua. B omauuue
om memoda nopowroeoit memanrypeuu, memodom CBC-
aumve 6 Noe MACCOBbIX CUL, 6 00HY cmaduio, 6 meveHue
000l munymol opmupyemca u mamepuan u usdeaue.
IIpu ucnoavszosanuu cucmemvt Ti-Cr-Ni-C u W-C pacxod
anexmpoanepeuu na edunuyy npodyxma nuxe na 40%, a
CMOUMOCb WUXMOBIX Mamepua.noe dewee.nee Goree wem
na 20 %. IIpocmama obopydosanus u mexHorozuu A6As-
emca cywjecmeenHvim docmourcmeom npouseodcmea CBC-
meepdocnaaenvix 3yovee wapouweurvix Gypoevix dosom.
Ioayuennvie paspabomanmnsim memodom meepdocnaae-
Hble 3)0ba 0aa wapouteutvix 6yposbix dosom u doposkHo-
peseprvix mawun umelom 6vicorue IKCNAYAMAUUOHHDIE
ceoticmed.
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Pesxymyie MHCTPYMEHTBI JUIA TOPHBIX MAIUH Ha-
XOAAT OONBINOE NMPUMEHEHHE B IPOMBIIUICHHOCTH.
Hx rmaccmpukanuA 1Mo acCOPTUMEHTY, Ha3HAUEHUIO
U TpeOGOBaHUIO OYEHBb IMIMPOKA U MHOroodpassa [1],
JeM U OOYyCIOBJIIEH MHTEPEC [UIA PeHIeHUA 33/ad 110
MOJTYYE€HUIO TBEPJOCIUIABHBIX HAKOHEUHUKOB Oojlee
JEelIEBBIM CIIOCOOOM.

B coppemenHol TexHuke Hauboee MPOrPeCcCUB-
HBIM CITOCOOOM TTOJNYYEHHUA TBEPAOCIIAaBHBIX HAKO-
HEYHUKOB, JJIA PEKYIMIEr0 WHCTPYMEHTA TOPHBIX U
JIOPOKHBIX MAITUH, ABJIAETCA TOPONIKOBAA METas-
ayprus [2], mpu KOTOPOH MOoJydaioT NIMPOKUI accop-
TUMEHT H3JICIUH W3 PasHbIX Marepuaios. OmHaKo,
ITPOM3BOJICTBO TBEPJOCIIABHBIX HAKOHEUYHHUKOB JUIA
PEXYIMIIX WHCTPYMEHTOB JOPOKHBIX M TOPHBIX Ma-
IIMH NOPOIIKOBOM METAJUTYPru€ei, CBA3aHO C BBLICOKOU
CTOUMOCTBIO IMUXTOBBIX MATEPUATIOB U CJIOKHOCTBIO
TEXHOJIOTUM.
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ITonyueHne TBEpABIX CIUIABOB OOBIUYHBIM CIIOCO-
OOM JIMTEMHOrO IIPOU3BOJACTBA HE NPUMEHAETCHA, B
BH/Iy BBICOKOM TEMIICPATyphl IUIABJICHUA HCXOIHBIX
KOMIIOHEHTOB, IIPH 3TOM BO3MOKHBI OOJIBIINE 3aTPa-
THl 9JI€KTPOYHEPIUH, IOTPEOyeTCA CI0KHOE 0OOpY-
JIOBAHHE, a U3-32 JUINTEJIbHOCTU IIPOLIECCA CIIEKAHUA
BO3MOKHBI OOpA30BaHUA HE PAaCYETHBIX (a3 yXy/Ila-
IONIUX Ka4eCTBO MaTepuasia U T.II.

B coBpeMeHHOM MaTepUATOBEIEHHH CAMOPACII-
POCTPAHAIONINICA BBICOKOTEMIIEPATYPHBIH CHHTE3
(CBC) sABnAeTcA OJHUM U3 CAaMBIX HE€PCHEKTUBHBIM
HAyYHO-TeXHMYECKUM HarpasiaeHueM [3].

Hammmu uccieoBaHUAMH YCTAHOBIEHO, UTO IOJ
BJIUAHUEM T10J1A MaccoBBIX cusl, MeTogoM CBC TexHo-
JIOTUH, BO3MOKHO ITOJIY4€HUE B OIHY CTaJIUIO JTUTOTO
TBEPJOCIUIABHOI'O HAKOHEYHUKA JJIA PERYLHIUX HHC-
TPYMEHTOB B BHJE U3JEJINA U3 JEIIEBBIX OKCHIHBIX
MaTepUaIOB. MapKeTHHIOBBIE HCCIEIOBAHUA IIOKa-
314, YTO CTOUMOCTB TOJIBKO IO IIUXTOBBIM MaTepHa-
JIaM, B 3aBUCUMOCTU OT COOTHOIIIEHUA KOMIIOHEHTOB
HCXOJHOM CMECH, TI0 ITpeyTaraeMoi HHHOBAITMOHHOM
texnosorun Ha 10 — 15 % Hiske cymiecTByOmux mpo-
MBIIUICHHBIX CIIOCOOOB IIOJIY4€HUA TBEPAOCIUIABHBIX
HAKOHEYHUKOB. BbICOKaA TexHUUecKasA, TE€XHOIOTU-
Yeckasd U 9KOHOMHYEcKadA 3(P(PEKTUBHOCTH MeToJa
CBC 3a105€HBI B CAMOM IPUHIMIIE HCIOIb30BAHUA
OBICTPO-BBIICJIAIOIIEIOCA TEIIa XUMHYECKOW peak-
UM BMECTO HArpeBa OT BHENIHErOo MCTOYHHUKA U IIO-
JIy9CHUE B OJHY TEXHOJIOIMYECKYIO CTAAMIO U3AeIul
3alaHHOH (POPMBI, pa3MepPOB, CBOMCTB U CTPYKTYPHL
bnarogapsa sromy meton CBC ycnemHo KOHKypupyeT
C TPAJIUIIMOHHBIMU TeXHOooruamu[4].

/A npoBeJeHUA  HAyYHO-MUCCIEIO0BATEIbCKUX
PadOT IO MOJIYYEHHIO JTUTHIX TBEPAOCILIABHBIX HAKO-
HEYHHUKOB JUIA PEKYIIUX HHCTPYMEHTOB JOPOKHBIX
U TOPHBIX MAIINH, HAMH OBLUIN HCCI€JOBAHBI CJIEAYIO-
mue cucreMbl Ti-Cr-Ni-C; Ti-Ni-C u W-Co-C.

Hccnegosanusa nporecca CUHTE3a LI€JEBBIX IIPO-
JIYKTOB OCYIIECTBJIAIA B IICHTPOOEKHOW YCTAHOBKE B
naTepsate neperpysok 0-1100 (g), rae g — yckopenne
CcBOOOIHOTO NaJeHNA. BesimunHa 1eHTpo6eKHOTO yC-
KOpPEHHA PaCCYUTHIBAIACH 11O popMmysie

a=m"R, (1)

e M=27-n,

N — 9acTOTa BPAIIEHUA, KOTOPYIO BapbuposaIn ot 0
10 40 ¢y

R - paauyc meHTpoOeKHOI MAIUHBL, KOTOPaA COCTAB-
aama R=0,2 m.

CxeMa yCTAaHOBKH /UIA M3YYEHUA BJIUAHUA MOJIA
MaCCOBBIX CHJI Ha IIPOIIECC CHHTE3a LEJIEBbIX IPO/IyK-
TOB IIpe/ICTaBIeHa Ha puc.l

B skcriepuMeHTaxX perucTpUpPOBATH IIyOMHY pas-
6poca, onMHoTy azopasieieHus, XUMUUECKUN U ¢a-
30BBII COCTAB KOHEUYHBIX IPOAYKTOB, UX CTPYKTYPY U
(pusnKO-XUMUYECKHE 1 MEXAaHUIECKUE XaPAKTePUCTU-
KU.

C Heabio KOJIMYECTBEHHON OLEHKUA BEJTUYUHBL
pasbpoca BBejieHa — IyOUHA pa3dpoca — COOTHOIIIe-
HY€ MaCChl BEIOPOIMIEHHOHN cMecH U3 (POPMBI K Macce
UCXOAHOU CMeCU

n, :M.mo%, (2)

I

rae 1] p - BemmunnHa DIyOuHb pasdpoca; M - macca
MCXOZHOM cMecu; M || - Macca IPOIyKTOB TOPEHUA.
IToHOTY BBIXO/12 11€/IEBOTO IIPOJYKTA , IIOTy4€HHO-
ro B 9KCIEPHMEHTE, ONPEAC/IAIN KaK COOTHOIIECHUE
MacCCHI I1eJIEBOTO IIPOAYKTA K MACCE UCXOAHOM CMeCH

M,
T]B:M

-100%, (3)

o

e T - mHoMHOTa BBIXOAa; M | - Macca nenesoro npo-
JlyKTa B 9KcriepuMenTe; M | - Macca MCXOJHOM cMecH.

H3BecTHO, 9TO rOpeHEe BEICOKOIK30TEPMUYECKUX
COCTABOB, K KOTOPBIM OTHOCATCA UCCIeAyeMBble CMECH,
npu arMocepHOM JABJICHUH CONPOBOKIACTCA WH-
TEHCUBHBIM Pa30pPOCOM U OJHHM U3 IPHUEMOB I103BO-
JIAIONUX YCTPAHUTH Pa3OopOC MPU TOPEHUN ABJIACTCA
BO3/IeICTBHE I10JIS MAaCCOBBIX CUI [4].

8

10
f

AN RN . |

4

)

Puc. 1. cxema neHTpoOe;KHOM yCTAaHOBKH: 1-peaknpoHHas Kamepa; 2- CKOJIb3AIui KOHTAKT; 3- TaxoreHepaTop;
4- 31eKTPOABHUraTe Ib; 5- TOKOCHEMHUK; 6- crmpais; 7- raiika; 8 - popma ¢ uccaeyeMoi cMechIo;
9 - BeaTwib; 10 - MaHOMeTp; 11- 6a/L10H € razoMm
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Ta6/mua 1

NeNe

KoMmmoHeHThI UCXOTHBIX CMeceln

ITpumeuanue

1. X(CrO, : TiO, : NiO : Al ) +yC

Yrnepoa B Buje caxku u rpagura

2. X(TiO,: NiO: Al) +yC

Yrnepos B Bujie caxku u rpadura

3. | X(WO,: Co,0,:Al) +yC

Yrnepoa B Buje caxu u rpagpura

/1)1 BBIABIECHUA ONTHUMAIBHBIX COCTABOB C MUHU-
MaTBHBIM Pa30opOCOM JUIA TOTYyIEHUA JIUTHIX IIEJIEBBIX
MPOJYKTOB HaMU OBITH MCCIETOBAHBI CUCTEMBI, TIpe-
craBjcHHBIe B TaOnuue 1. /s storo Bappuposatu
COOTHOIIEHHEM KOMITOHEHTOB U JIMCIIEPCHOCTBIO Jac-
THUILL UCXOJHBIX ITPOAYKTOB.

XapakTep BIUAHUAA ITOJIA MACCOBBIX CHJT HA ITTyOU-
Hy pasopoca - T| p 3aBUCHT OT TEMIIEPATYPbl TOPEHUA
T, cmecu [4]. [l1A BBICOKOIK3O0TEPMHUECKHX CMeECEH
(WO :Co,0:AL:C) +y(NiO+Al) umeercs y3kuii UHTEP-
pat 0-100 a/g CHJIBHOTO BJIMAHUA Teperpy3ok Ha 1| p.
3a npeseamu storo unteppaia T p MeHAETCA C1a00.

YcTaHOBWIN, YTO HA aOCOMIOTHYIO BEJIWYUHY pas-
6poca OKa3BIBAET 3aMETHOEC BJIMAHHE BUJ, COAEp:Ka-
HUE W JUCIEPCHOCTH yIJIEPOJa B HCXOAHOW CMeECH,

IIpU 3TOM Haubosiee CUIBHBINA pa3dopoc HAOIIO aeTCsA
JUIA BEICOKO9K30TEPMHUECKHIX COCTABOB COJIEP/KAITIX
CasKy.

I'openue camoil BBICOKO9K30TEPMUUECKON CMECH
Nel n3 npusenennoi B Tadauue 1, 1axe npu Bosaeic-
TBUM neperpy3ok a/g =1000, conmpoBoxaanocs pas-
6pocom. [ToaToMy SKCITEpUMEHTHI C JAHHBIM COCTABOM
OTIPaBJAHHO NMPOBOAN/IN B 3aKPBITHIM ITPOCTPAHCTBE.
Ha Benmranny a/g ciuIbHOE BIMAHNE OKA3BIBACT TAKKE
M MacCa MCXOJHOU CMECH.

OKCIepUMEHTHI TPOBOJAWINCE B UHTEPBAJIE IIEHT-
pobexnoro yckopenua 0 — 1100 (g), ¢ 3akpbITHIM ra-
300TBOJHBIM KaHAIOM. M3 IOJTydeHHBIX PE3yIBTaToOB
CJIEJlyeT, UTO JJIA HCCIEAYEMBIX COCTABOB, ITOTHOTA
(pasopasaeneHNA KOTOPHIX TPU OTCYTCTBUU TIOJIA Mac-

Ta6muna 2

NeNo

KoMnoHeHTBI UCXOAHBIX CMECEN

CocTaB u conep:kaHNEe UCXOTHOU CMECH

1. | X(CrO,: TiO, : Al: C) +y(NiO : Al)

CrO, : TiO, : Al: C=0,37:0,3:0,25:0,08
NiO : Al = 0,81:0,19

2. | X(TiO,:NiO: Al) +yC

TiO, : NiO : Al : C = 0,26:0,47:0,23:0,04

3. | X(WO,:Co,0,:Al) +yC

WO,:Co,0,:Al:C=0,843:0,035:0,183:0,039

HRA

05 of 0B 02 gINiDAl
30 20 10 150 Nip%

Puc. 2. Brmsiane TepMoo6paboTKH Ha TBEPIOCTD
KOHEYHOIo NPOAYKTa: HcxoaHaA cMech Ne 1 (cm.
Ta6.1.2): 1 - mocsre TepMooGpadoTKy; 2 — 110 TepMo-
oGpaboTku rpadura, d_ = 90 -160 mxm; M — 150 rp.;
JAuameTp (])opMLI -6Mm,a/g= 1075
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Puc. 3. B/manne TepM0o0o6paboTKH Ha npe eI Ipo-
gHOCTH (¢ HcXoaHaA cmech No 1 (cM. Ta61.2):
1 - mocsie TepmoodpadoTKL; 2 — 10 TepM006pa60TKn
rpacgmura, d_=90 -160 Mxm; M_ - 190 rp.;
JAuameTp (bopMLI -6 MM, a/g 1075
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Puc. 4. TexHoioru4deckas 0CHACTKa /1A IIOJTydeHHs TBEPAOCIUIABHOTO HAKOHEYHHKA: 1 - rpaduToBbii
cTakaH; 2 - HIGKHBIA 1 3 - BepxHbIii ¢pepMoodpasylomme rpadpuToBbie 9/IeMeHTsI; 4 - pa3/ieuTe /bHasA rpagu-
ToBasA maiida; 5 - 9k30TepMUIecKas cMeckh; 6 - uHUIUpPYyIOman cnupasb

COBBIX CWJI HEBEJIUKA, C POCTOM IIeperpys3ok a/g > 100,

nonuoTta Beixoaa T]p pacTer u BBIXOMUT HA HACHIIIE-
nue. Cnenyer ormeruts, uto Ha T|y BIMAeT Takke
JUCIIEPCHOCTD YIVIEPOAA.

Bruanue qucnepcHocty yactui yrieposa Ha T o
110 BIJMMOMY MOKHO CBA3aTh C BAUAHHUEM pasMepa
YacTULl Ha TeMmieparypy ropesusa. Yem Gonbmie pas-
Mep YaCTUll yIJIepPo/ia, TEM MEHBIIIE yJacTHe YIIepoaa
B BOCCTAHOBHTEJIBHBIX 9K30TEPMUYECKUX PEAKIIUAX U
TeM OOJIbIle TeMIIepaTypa FTOPEHUA CMECH.

M3 nposeJeHHBIX UCCAE€JOBAHUHI YCTAHOBU/IU OII-
TUMaJIbHBIE TEXHOJTOTMYECKUE ITapaMeTPhl U COCTABBI
UCXOJHBIX CMECEH JIA TMOJYYEHUA JIUTBIX TBEPABIX
crutaBoB. COCTaBBI MCXOAHBIX CMECEU NPUBEIEHHBI B
Tabnuile 2, IUCIEPCHOCThL TpaduTta cocTapnAer d =
90 -160 MEM, a mpoBeEHUE IKCIIEPUMEHTOB JUIA TIO-
JIYy9€HUA JUTHIX TBEPABIX CIUIABOB JO/IKHO OBITH IIpU
neperpyskax a/g = 1075.

Hcxonsa u3 yc/10BU KPEIUIEHUA TBEPAOCILIaBHBIX
HAKOHEUYHUKOB, 2 UMEHHO UX NalKa K META/TNTYECKON
JlepKaBKe, HaMU OBUIO U3y4EHO BJIMAHHE TEPMOOO-
PadOTKH U METALINYECKOU CBA3KH HAa IPOYHOCTH U

TBEPAOCTh JTUTBIX TBEPABIX CILIABOB.

TepMo0oOGpPabOTKY IPOBOAU/IN 110 PEKUMY - HAPEB
1o 1250 °C, Bergepskka luac, OXyIasKA€HHBIC B HIEYH .
PesyneraTel 9KCIIEpUMEHTOB M3MEPEHHUA TBEPAOCTH
U 1pe/ieia MPOYHOCTU Ha M3TUG O, TPUBEIEHBI Ha
puc. 2 u 3.

Kak BUJHO C yBE/IMUEHUEM COAEPHKAHUA CBAZKU
ot 0 -13% TBeprocts magaer ot 90 - 83 ex. HRA (cm.
puc. 2), a npouyHOCTh Bo3pacTtaeT or 150 — 480 MIla
(cm. puc. 3.).

TepMo0oOGpabOTKA HECKOJIBKO IIOBBINIAET TBEP-
JIOCTb ¥ 3aMETHO CHMZKAET IMPOYHOCTH JIUTOTO TBEP/O-
ro CILIABA.

M3 ananmsa pesyasTaToB MPOBEAECHHBIX MCCIET0-
BAHHMH MO;KHO ITPE/IONOKUTE, UTO :

- 10 TEPMOOOPAOOTKU TBEPABIA CIUIAB COCTOA U3
3epeH nepecsimenHoro teepaoro pacrsopa Cr B TiC
(T.x. mponecc CBC ocymecTBaA€TCA IPU BBICOKUX
TeMmIepaTypax ¥ CKOPOCTb OXJIAKJICHUA PacIllaBa Bbl-
COKa) M METALI-CBA3KU HUKEJIA;

- TTocJIe TEpMOOOPAGOTKH MTPOU30IIET pacma ITe-
PECBIINIEHHOTO TBEPJOTO PACTBOPA C BBIACTCHUEM M3

Puc. 5. M300paskeHne roroBoro npoaykKra
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3eped Cr wim KapOuJa XpoMa U pacTBOPEHUE €ro B
MaTpHulle, BCJIEJACTBUE YEro Ia/IaioT IIPOYHOCTHBIE Xa-
PAKTEPUCTUKHU MaTepHUaa.

Teeprocts TBepaoro cruiasa cocrasa Ne3 (cM.
Tab1.1) pu COOTHOIIEHNN KOMIIOHEHTOB X 70% + y
30% naxoaurca B npegenax 79-83 HRA.

Hccnegosanusa MUKPOCTPYKTYPBI 9TOTO MaTepH-
aJla IOKa3aId, YTO IIOJy4eH PaCUYETHBIN (Pa30BBINA
COCTaB MaTepuaga KOTOPBI COCTOUT U3 KapOuja
Bonbppama WC MeTaur - CBA3KM COCTOAINETO U3
Ni-Co. Kpome TOro marepuasa COCTOUT U3 KPYITHBIX
KapOHAHBIX 3€peH, KOTOpPhle PaBHOMEPHO pacIpe-
JleJIEHBl B MeTa/uImdeckol marpuie. M3sBecTHo, 4TO
KPYIIHO3EPHUCTAsA CTPYKTypa MaTepHaJoB HMeEeT
6O/IBIIYIO IPOYHOCTD U YIAPHYIO BA3KOCTh. ITOT (PAKT
OBUI IOATBEP:KJAEH HATYPHBIMU UCIBITAHUAMUI TBEp-
JOCIUIABHBIX BCTABOK HM3TOTOBJIEHHBIX M3 MaTepHaId
coctaBa Ne3 (cm. Tabmm.1).

1A HaTYpHBIX UCIBITAHUM, 11O/ BAUAHUEM IIOJIA
MACCOBBIX CHJI, OBLIM U3TOTOBJIEHBI U OTJIUTHI TBEPIO-
CIUIABHBIE BCTABKU B CHELUAILHO JUIS 9TOIO U3rOTOB-
JIEHHYIO TEXHOJIOTHYECKyIO ocHAacTKy. Ha puc. 4 n306-
paKEHA TEXHOJIOTMYeCKasA OCHACTKA JUIA IOJIYy4eHUA
TBEPAOCIUIABHON BCTABKU U COCTOUT HU3: IPaUTOBOTO
cTakaHa 1, HuKHEHN 2 1 BepxHel 3 popMOooOPasyoImux
rpaUTOBBIX 3JIEMEHTOB, pas3/JeJUTEeIbHON rpadu-
TOBOU MANO0M 4, 9K30TEPMUUECKON CMECH 5 U UHU-
nuupyomen crmpain 6. Bce asiemenTs! rpadgurosoit
OCHACTKH, 32 UCKIIOYEHUEM Pa3AeIUuTeIbHON rpadu-
TOBOU HIAlIOBI MHOI'OPA30BOI'O UCIIO/IB30BAHMA.

3. 3963030, 3. DBObOIMMIN,
Q. ©@333003830<0

0130013030 GIRNIB3ON(0N  3ONIWNGII3ITIMHO-
G&ISHIN LOBAIIBVNOL 330NMXRN0) LBLII-
R0 G300103IRIBN 30LOOLO VO BoO-
330)1M30L 30RIdO

8075350 Loddmo  Lsmstsgasbo  Laggbgdols dFégemo
EgBsmgdo  (3doemgda) doomgds dssmgbg@amBggemo ©s
gbgbomaligddo  dgGemn®gool  Gommo  Bgfbmemgoaoo.
65361330 Fgdcmmasgsbgdnmos e Bgbswbmdbasbo  jdogmgdols
Lbdgmol dsbg®o dsgmgdol ggemBo dl domgdol sbsmo
bg®bo. gbzbomaligddo dgdsgmanols dgmmeolyst gsblib-
3939000, dsl@o dogrgdals 3geBo dl-Lbdgeols Igmmwon
960 bBseosdo, 1 Frmol gs63s3memdsda, gsemodogds dsbisg
s B6s390m853. Ti-Cr-Ni-C s W-C Loliggdols  gsdmy-
96900l 9ot Omgbg@gool  Bstrixo gBmgam  SGmend-
&by 40%-By  bogmgdos, beome  3bIeo  dslaemgdals
motgdmeagds 20%-bg mutie osgo. Lsdnmmo bapstsgo-
360 Loggbgdol  LsemBgbsbmdasbo  3damagdols ©sdbswgdols
36lgdom  moeligdsls Foedmawagbl 83 dmfymdommmdals s
353099698 Bgdberermagool LodstrBogy.

3qdndsggdamo  Igmmeon  domgdnm L Igbsbemdash
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3AK/IIOYEHUE

YCTaHOB/IEHO, YTO /A BHIOOpPA ONTHUMAIBLHOTO
TEXHOJIOTMYECKOTO ITApaMETpPa, T.e. BBIOOP cMecel ¢
MUHHUMQIBHBIMHA TTOTEPAMU PEAKIIMOHHON CMECH U
ITOJTy9€HUA MaKCUMaJTBHOTO BBIXO/IA JINTOTO TBEPIOTO
CTUTaBa, HEOOXOJAMMO ITPUMEHHTE B Ka4eCTBE yIIepo/a
rpadut ¢ gucnepcHocTbio yactul d_ = 90 -160 mrm.

YCTaHOB/IIEHBI ONTHUMAILHBIE TEXHOJIOIHYECKUE
MapaMeTpPBl M COCTABBI UCXOJHBIX CMECEH JIIA IOJIyde-
HUA JINTHIX TBEPABIX CILUIABOB.

Ha ocHoBaHuM IpOBEICHHBIX HCC/ICIOBAHUIN pa3-
paboTaHa TEXHOIOTHUECKAA OCHACTKA /1A TOTyUeHUA
U31eTUN.

HI3roTOBIEHBI pe3nbl 1A JOPOKHO-(PPE3EPHBIX
MAIlIMH U3 TBEPAOCIUIABHBIX BCTABOK U CTAIBHBIX JI€-
P/KaBOK, KOTOpPBIC IPOINUIN yCIIEIIHHE NPOMBIILIEH-
HBIE UCIILITAHASA
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G. VARSHALOMIDZE, G. ZAKHAROYV,
D. LEKVEISHVILI

RECEIPT OF CASTED WEAR RESISTANCE MA-
TERIALS AND ARTICLES BY METHOD OF SELF-
PROPAGATING HIGH-TEMPERATURE SYNTHE-
SIS (STS)

Nowadays cutting details (tooths) of rolling drill-
ing cutters are received by powder metallurgy with
high energy capacity and complicated technology.
New method of hard metal alloys tooths’receipt in the
field of mass force is offered in this article. Unlike of
powder metallurgy by this method in one stage, dur-
ing one minute are formed both the material and the
product. In case of use Ti-Cr-Ni-C and W-C system ex-
penses for electricity over the unit of product are by
40% lower, and the price of charge materials cheaper
more than by 20%. Simplicity of equipment and tech-
nology is the essential dignity of drilling rolling cutters
hard metal alloys production. These hard metal alloys
tooths for rolling drilling cutters and road machines
have high exploitation quality.
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