Vol. 4 No 1 2022

Georgian Scientists

o |
A0

JoOm39wo 3936096900

'SCIENTISTS

o0
0::0
00

Vol. 4 Issue 2, 2022
https://doi.org/10.52340/gs.2022.04.02.08 S ASSOCIATION FOR SCIENCE,

139305¢9M0 Jogrgdol Jowgds gsdmfibgbols 3gormmom

Bodm 3sbogamsdg!, sengdlsbtg amgbosbo?, bobm 396305830003, 30mM0 am®MEYH0s603, 05856
399339093 05356 fogrmlsbo?

1B5goOm3z9wmb 39db03Memo wbogamlo@gEob 0bgm®mIsdozobs s dsmm3zol LobEHITgdIOL B3I EHIGOL 9390gd0M0
©MJBHMOO

Wodo®m3gemb G9dbo3m@o »bogzgmlodg@ol gdgModvlo 3GMmaBglm®o,

3ogdo®m39wmb 394603960 MBo3gMLoGHIEOL JodoMmo GHgdbmemyools s AgEwIMHR00L GBogwre@gdob
SbM3069090 3OHMBILOMOO

SOLEME0

oMb m®o dogrgdol HoMdmgdsdo dopfgreo §omds@gdol dombgwsgs dobo dgdamdo
39630056905 s LOYMRS 396030l LosbErggdMb W35306MH GO0 F5063 3OMDdEYIME Ls3ombo
MBgds.

BSOOAMEM LOBOMEIO 0GMHVOL EMENGdOL S B3YE0dIMO BoEgdOL sTDBOWYdOLIMZ0L,
Mo3 009399336905 (3Mr0wlgMome Fo6mdmgdsls, o0Bsbgfimbows Bsomgzaws godmygbgdmwoym
3o0mbgbol  BHgdbmwmaon®mo  3OmiEgbo,  MMIgwoy  odmoMbg3zs  FgsMgdom  FsMEH030
3996mma000 ©s 330609 GomgbMdOL 567565-sb5YMGdOL godmyggbgdoo.

99b3960996&ds Lsddomd 563965, BMI B 25dM[bgbol OML bgds 3MgLEMMTOL
909996 gd0l  2oobMEMgds @O (33900, #obLs3MMMgdom 8dodg 306MMd9ddo  Fdomdl  Lsdory
LodoMmero, MO®Igoi 03gmzgds  AobMgdeo  (800-1200°C) 6sd%bsol  doeamyendo, ol
090925053 3962536 BOIBHI0EIY ©d BMYXIO 59300530 doegdol bgdmddggdoom dsboiol
03935L. 9996  o8mIobscry, 3MLRMOIGOOL Q9B GMdIDBY O Q93  Sb9bL
A993965GH OO BoJBH™MEM0, s90FGHM™mI oo  360336gemds  9boFds  go303900lL  LoliEgdol
3990g9gbgdsl, HOLMZ0LsE WI3MHMYJBJOMWO 0465 s MO0 53058896909e0 LHHoGIMI0 TV
369bRm®dqd0 50 89-dg 053gEH®OL 65dPsEOL AodM[BgbolsmzobL.

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 107



358mbgbol 95080l JqaL<9d+9dgdol JobBbom 3OHMEILO Foogm MmO 9Ee3s. 30639 &3
Po68mgdlL dsliol domgds, bmerm dgmMmgbg - FobM06 Jowol dowgds. 0dobsmzol, M@ JsuMob
dogdol  3OMmiEgbo  HoMm0dsMmmML  MoE3oMmbowMms, LoFoMms b65dbsL dogaagl MoEosEIMHS©
3985MMMYd0L  Lodowgds, (oboswdgy 99gdmbgzgzsd0 oMbl  Fomdo bsfowo  s0fygdls
3995BLmbol  Lofobsomdgam BodsMmgdom ©YbsL. 53 FMZWIbol 5306  SBs3OEYOES©
659%Bol dog30 8635 Hobbogs 300Dl BmMTs, 00 560T0m, MM BsdBsOL 339000L BIGMMOO
4mx30oym doGMoolb 33900l BsOmmmdBg 653e0gd0.

6586300, mgmeomwo s 9Judg@odgb@mmo  Lsdwmdomgdol Fggagdol  Lerwdzgw by
9999853900  0gbs  3modmfbgbols  dgom©om  JobsdBool s Fgdymd  L3xE0SIGO
8o gdol Jowgdobsm30L Lsfsmdmm Esbodbmwgdols 3Hglyserodgdo.

bodmdomdo  dmyzsbowo  3MHglYoodol  3mbLEGHMMJE0s  Fgagds  fywoom  go3039d0L
LoLGQAoLsRsD, MMIgwoi 033l 3MYLYsEr0dol  gagdgb@BHgbl 2obMgdologsb s glsdsdobo
360083690 ™m3b500 BOEOL oo Fdomdols baba®mdeogmdsls, M3 0dgg3s LE®AbMd §3mbmdo3we
98399 EH05bMdL.

U533560 bohg900: 35002p69bs, 3639L95¢080, bsdseorwemo, 39956Lcabo, Gsb®s, 8oerbsdbso.

dglsgemo

3996030L FM535¢ MRTO BIODME 259M0Y9bgds LblsOlBZS o330l BMESEOL, BIMSO
@om™bgdolsy s om0 F965bMdGIOLHYD IFBOEIOMO Lo3mbLEGHMMIzom @S 13930 EOO
56036 gdol  dogdo.  omMmb®o  dogrgdol  (omdmgdsdo, dobo  Asb305MgdOLS o
LEOMPYMBOLIMZ0L OO  d30MGd0s  FbbMOEF0EGOMO, BogMsd LEdGIMWM s Lsbsom™
LOLOMEO 0565V EMEGdOLIMZ0L  B0EBsTBIIOOL Fogdol  Fgdbmemyom®mo  3MHMEgLYdOL
996B035-098053905 goblo3 MmO 5dBHYIPWNO ©d 3MMIYIME Bs3ombl [omdmowygbl s
3963000560900 §3996900L gMIm-9M0d 3OHOMMOE G I F0TIOMMEOIMS MRV 809379369ds.

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 108



do60moo bsfjogro

15dMToml JoDbL oMMyl LLEOMEO VML IEgdoL S LogHMM® B3g-30sIMHO
d0g00ol dobsdBsgdoll Jogds Lsdswm BsbdoMmdsosbo s WgaOMgdIo BMESPOLORD,
398mbgbol  BHgdbmemmyomMo 3MmEglol godmygbgdom. gl dgmmEo godmoygbgds oMM
BIMSPO omMbgdol 3MMBOEYdOLs s Joegdol (303 dYMTsMgmdsdo Fomdmgdolsmzol. wWRcMm
Lo WomMmbgdols s d9650bMmdgdOLYE OO 33900l 3BIMBOEIGdOLS S 0Egdol DMy OO
Lobgmdol doegds 3030 39dM{IBgbol dgommom TGP0, SFoGHMI WOoMMbTMTs39d0L 53
bggdmdo Mdg@gbo 299m0ygbgds odmfibgbs  (3bgwr dAMIsMGMdsdo, GMIgeoi bs3900MdoL
3MbLEGHOMJ30Mwo 9egdgb@gdol domgdol LobMlEGom A5FMoMmBY3s. Lbgoolibgs Lobol by3g0MdoL
bLeOEH9396E0L sFDBIdOLIMZ0L 50boTbo FgmMPO OO dMdboEMdom FoPgdoL odmE3zs,
960 030l 6539000006 dgmMgHg oolgErol Jo6EGH030 s LHOIRO 49056(150gd0L Bodrgoegdsls
0dg35, 3OHM3gLL 93mbmBoGms MBOHM bgwbog@gwl beol s 65390Mmd0L M30MM0MYdIWYdS
930Mgds  awobgzol 3MHMEglmsb  FgsMgdom, MMIgwos MBOM OO IMFYMBIOW MBS,
boba®dogls s d3060  Fgdbmwmyuom®  3OMmEgLL  IMomMbM3L. 290  5dobs, 2e0bgzol oM

9939909056905 50990600 99bsbmdgdolsgsb dowgdol s Mo 3GMMBOEGOOL
3B d0.

56B9396 458mfbgbols mE dgomEL: 306Hs30ML s F9J39390UL (Bsb. 1). 3068306 FgoMEO™MH
9905M9gd0m, 9993935000 gm0 53mfbgbolsls, wommbols bs@bgbo dglad-Fbgzs d30M©Y0Y,
51939 25%-00 3306095 45dMBIBOL dogms.

306530600 I9nMEOm 253mfibgbom JoMmomoo 6-12 3 Logmdol dowrgdo 0fo®dmgds, bmenm
dm3mg 0,8 8 LogMdol doggdol Homdmgdolsmzol 80Bsbdgfimbowos m3masdmfbgbol dMmEglols
3990996900, LS YoTMBAZ3980 3OMEMJ300L MO9MEIbMdS Fggbodsdgds 30w LgMmomw HomBmgdsl.

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 109



2 3 51

/ /1 -
N FNNRVN
V777787

2 3 4 1

7 iidda [

6 KEXW0)

65b. 1. g359mfibgbols 3dmzgbol bjgds:
5 - 3oMEs3oM@o dgomeo; B - 39jgmero dgomEo

gbwo  98mfbgbols  3MMmEgldo  3MYLYs0dOL  IGHOIWIIO  JONOOMYIWSE  FOMOE0-
H993905GHMOM 5 353 FEAMIoMgMdsdo 0dYmRqds. gu YGHIWO0s: FoBHMOB3S, ool
15O 0, F5EIBMOTOMIIJO 030 s dogs Joobs. s@GHMmoEs MdswmE dgbgdsdos by
WOomMbmb, HMIol 3gddgmo@dss 800-1250°C-b s©fg3lb. y39wsBg 99@o© 339005 0d0bsGgmdL
3oB®o3oL  3mbMLmsb, LY0IBSE WoMMbOL A5FMPObYds LSO [oMTMYdL. goblszmmmgdom
GO 3060m39000  31Fomdl  bsdogrg  LBsdsMMIo, GMIJGOE  3939M350M9dYo  Bosdbowols
990pedo  0dymaggds. dobo  bm@gdol bstolbo 008gbs  Bowsgros, M39IbsE ©OEHLBL
8090bsMgMdL 259m{iEgbols 3Gm3glo. LYTIMMIOL (3390 3MSMIBIBIMS Boger Loy™MAgHy s
»39GgLo© J0dE0bMYMBL 31956LMbMsb T9gMHmNgdOl 5RO DY, Losi 8935 Joguodogrm®os [1].

139305 MO BoErgdol godmfbgbols 3MmEqgliol Fgbfagerol bsxdz9wdy oYObEs, ™I
LosFoMmms F90dabsl 3Gglgsodols 3mbLEGMMJ300L olgmo 9wgdnb@gdo, MHMIWgdBY3 S30wYdWwo
096905 85050 39d396M5GIMOL  MOMYMBOMO 493w gbs, M3 gobBMOL oo gJudwmsdszool
bsbaMdogmdsls.  50bodb)moEsb  498mAobadyg, godmbgbol dgomom  LELEOMEEO  sMSPOL
@9d0L doEbsdBoEgdol owgds Bodwsem BobHFoMBIOIBO S WYHOMJOIMWO TMEISEOBOYIO
36HMdgIN© 153000bL HoMIMIYIBL O SHEGOME doyMAsL IMmoNbM3L.

299mfibgbols  0bLEHMMIGBEHOL  (3GYLBMOIOL) ILETBIYdIWIE  2ob3Mm3zbods  doloensd
35050 MdMIYYYMds, Lobowg, 3OMBOWOL @S HBMIGdol dmdozmds MbEs YHBOHMb3gEwyYMU.

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 110




580L5m30L  258mfBgbols obLEMmMAgbGHO IbsEYds 3X2B8, 4XB2C, 5XHB, 38XMIOA ©s ULbgs
WIR0MHOY0 GMESEOLYD.

99b39603g6E0L  BoBo®mgdobomzol 50 33 o9 ©osdgE®MOL bs3Bsol  godm{bgbo-bsmgols
©53Ds©Es MO0 3OLRMEOTs. ©9:70d900L 9abwgdmdgdol JoBbom 3OMEIBO 93949300 MO JEO35:
bb3osb  Jobsdbool  (FsbGol)  doLowgds©, bmwm  dgmeg Jobsdbsosb  doerol
9oLs©gds. J0Mbgs35 3MMEgLOL [oMTomdol FgdEoMgdo-bs, sbgmds oYmMBsd Lodvoegds

M35 39339DoMs IBMEO5300L BoBJsty s 3MYLRMOTYOOL YEGHIWIIOL (339075090 M.
d9gLodsdobo, @oo 860d3bgemds  9boFgdms  3MHgLBMMIGIOL  Fmdomdol  dMmgbdo  dolo

993963 gd0l  45303900L  LobiEgdol  3MBLEHOWIOMGOL. 2939 MMM SbyIMOTo
399m{bgbolomzol 30-M3e03mo [bgbol LsFoMmm Loddwsgzmgby, Loz Podmygbgdewo odbs
31030600 [2] gmMdems:

F
P = ncogFln—

f
boSE3, N - 3M9RB0E0g6E0S, GMIgwoE 0m35¢olHobgdl  ommbol bsbwmbl dodwmgdols
3900 90DY, O35 653Dsol Lodsweng dgEH0s 30dgdOL OSTYEHODY S 0O BHM0S

n=1+ 0,08%:1,16.

C = 659Bosol bobmbols dogngdols 396sfowgdol 3095303096300 o ©IEYIBO0s, MMI w30
dogdolsmzol, Mmas F/r<1,8, ogo Gmwos 5-ob;

D - 8030930l ©0sdg@®mos, A0;
Fo - oobsfibgbo 658Bools go®mommdos, 50 39 gmesobsmzol 1950 33%-0b @meros.
F1 - 30bom9d0 30ebsdBools gsmommdos s 702 332 -ols Gmenos.

05 — ©96500Md0L BE35M0s 1250°C-Bg s GHMos 539/33*-0b.
506050, 3000653037960 Hbgbol LW 30y 9B Mgdom 130 BHMbSL Tgglodsdgds.

oGOl B09gBOLHMZ0L LsFoMM ool Lssbys@Modm gsdm3z094gbgom G980 BMEOTN.:

D
P=5 |7-08] F-os

Los3 D - BsdBool osdg@eos, 30;

d — 3sLMOL OsTYBHMO, d3;

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 111



F - 6580l goonmdo, 30%
05 — ommbol 9bscMdOL B®35M0 iBgbol FH9d3gMmo@mEmsdy, 38/002.

RMOINsdo  LEMIbsM  FMbs399900L  FgBHobom 30gOMMdm P dsgrol 360dgbgwmdsl,
OMIgoEg ©osbwmgdom 150 33.9-0b Gmeoos. oMol dolsegdo 3OHLRMEOIOL  JMBLEHM™MJ3go0l
1935 O0 babsBo gods303999w0 LoliEgdoom dmEgdweos Bob. 2-Bg.

dsbGoL 0MgdOLLM30L 90350 0ob0bYIdIMWO 0dbs ol BodEmMo, HMA LoFoMm ogm 3MLRMMToL
3M6390bg®do  BsdBOL  3JMmbMS  MOPOIWMEMSI®  JIBIOMMIGdOL  LoFMogds,  Hobssmdgy

|

7,

£V
7)

1]

\

\_\./§ E Byseo

NN 6

i

A=<=

TN N
ZINSSAESSNTZE

3 ¢§ ANIN k/
TTTEARNEXA N N =

ZINGSSZ L %”Z

ZINSSNIZ

RN BN P

211G N
1IN \éb}g&“ﬂ
ZQ %47*'_5
AN %’/J\i

65b. 2. A5bEOL Jobo@gdo 3Ggbxm®Aob bigds
1-goers; 2-gogrobe®o; 3-3mb@gobyo; 4-8¢EaH9d0;
5-658B5©0; 6-31956bmbo; 7-m330b!Bsemo bogzmgy; 8-fyeob docmo
39000b393580 wommbo  ©s0{ggds  3meblimbol  Lofiobssmdgym  dodsdrmmwgdom ©gbsl s
90300900m 399850mbgbsls [3]. 530l 053000 L3O YIS, 65FDoEL dogs Mg Hobbogs
360H0HBIol Bm®Is 00 sbgoModom, ™I dolbo 3390l FosMOMdO ToBHMmOEoL 3390006 FsOHHMODY
Bo3agdo ymazowoym, Moz 65B3969805 bob. 1-Bg, 3mbogos 7.

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 112




50LYB0T65305, MM 653Bsol g 3390mdo 89dobo3z Mo M30L9d9d0L FoMIBIdGYIOLIMZ0L
©IBRMOH5300L badolbo Mbs 5©0gds@gdm@gl 80-75%-b. 3390030 IBMOTS300L bseobbgdl Imeols
3oblbgeg90s 033wgds BsbBMbOL  3m9B03096GOL  (33w0EGd0m  OoMMBLY s  0bLEHMMABEHL
390090l dmEM0L. IBMOTS300L bomobbolb o, 25dm(bgbols 3Grm3gLDY O Fog3wgbsls sbgbl
31939 ©IBMOIs300L LoBJSMOL 259600, IBMMTo300L Fo®swo LoBJsMggdol Mml, sbgwro
wommbol dgbgds 3MLBMMIoL 3000 gdmsb d30Mg MHMTo bgds. Fglsdsdols bsdbswols 3ggmdo
@5 LogMdgdo GH9gddgMo@IMoms goblibgzs390s 3gdmMEWMdL, Mg MBMMB3xYMBL IBMOTS305m
M05BsdOMBOL J9a30609d5L 653DoOL 33900d0. IRMEOT300L LoBJsMOL BOHS sd30MYOL BsTbowLY
@5 36M9LYoodol  39egdL JmEMol  bobmbol  3mgn030gbBL.  90b0Tdb 0  2sdmdEobatyg,
B59Bool 3390000 IBMOT5300L  Fobsfogdols boliosmo goblsbrg®agl Fbgbolsmzols LsFoMm
doabs.

5060950, bgbol sdLMEoEWOO Loy IM30IOME0s B5FBIEOL BMTsbY, TsLogrol

I l 3390Mdsbg, [bgbol  FHgd3gMsdMeby,
L"‘E _ fisero QIBMOI5300L LooybHy Qo
_— | NOTIH e : bseobbdby, sbgzg F6gbol dgmmEby ©s
AN S W;}_\\\ 056500L 3MbLBHOW305%].
] \f—ﬂ : j%fi g—\ 23913900§69bol ™ML, GMmEILsg
3_,__%__15%- ‘an ;\ UOO0sE0 80605 MMHOS BdIBoLS ©
- :\: D fﬂé - f;\ ] /t\\‘ 3HLBMAAOL 39wl Jneob, §ogbol
e _'_f,,-/// A l ¢ ; f/ :: - 4 doews  0baMxgds dbmewmo  ommmbols
Q ////: Al /] ? \‘\“E 35¢HO03 M6 bobmbby ©o
k ? ; ?ﬁ ? :‘:: . ©IBMOIs300L  FMFomdDY. 29O
Q = / / /] ,Q\bjf o 530S,  3MIBMESE00L EOML
- % ;: / ? Q: 653%Bool LogMdgls 3609369cmds 56>
:: ,4 f : ? H:: fepno 533b.
™ ] -
: ::\? 2 | f ? == boBBsmBo  250B560BgBgBOL,
B v ¢ / 9009gdMwo  999a900L  sbserobols
2 7z : bogdzgwby  89dn8sggdyo  ogbs
—|_/ 329290m(bgbol  dgmm©om  Jowbsd-
§_f«|_ﬁ_« Bo©0Esb  1B3gEosEMo  doggdol
P I 1 P (@9e0gdolL) dowgdoLomzgol, Lafo®mdmm
56036 gdol  3MgLYsw0do, fywom
Bab. 3. Bogrols (gvyerols) Bobargdo 3Gglgm®as: 1-5EMoEs; 35603900L bob®gdoo, 6ol
2-60og3; 3-0e0obEOImO 3mM3ML0; 4-350ogdo; 5- 3MBLAOIgonwo  Lggds dmygzsbowros
30¢b53b0(AslM0); 6-3blimbo; 7-0gMm; 8-fgamols dogmo; 9 Bob. 3-%y.

s 10-8¢mi39M9d0

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 113




dsbEol Jogdol 899y FomBmgdls Jobo 2olBMO390s, bgsbsEro AobMEOIdS s dofirrgds
ool doloegd 3MguBMmMIsby (bsb. 3). gl 396513690 Fgygds FoEHMOEOLIYD - 1, MHMIgwoy
©odMos  Bgbol  gowsbg - 2. Fo@®oEsdo  Boggbgdmmos  3mbEgobgdo  {gwols
393039000,390039600 30¢00bEOIO 3MO3MBOLOYSD - 3 O FoOBOEIOBOYD - 4. Foeols olowgd
30b6390b9M80 Boygbgdmmos dsbMs (BobsdBowo) - 5. 31sb-bembls - 6 s 3MBEJobgMOL TmMHol
B5953690005 09O (1L5FSOMIENO) - 7, dEMgdDY BsbEsbbowros 9@ i3969d0 - 9, 10.

3DMd0W0s, O™ o3 MBROM 653009305 LoBYbO FsboErol IRMEOTs300LsA0 Fobsodgymds,
oo LHMsxs 80d0bscrgmdl [bgbols 3Gmaqlo. 53 ML Bsgegdos bsdBOOL 5303905 WS SBY39
Lofbgbo 3MGLRMOIOL QobMHgds3. 5996 498MmBE0bsMY Bo3wgdos 4s8mfbgbolismzgols byFoMm dows,
wdx MdIBYds 0bLEHOWIIBEGHOL FMdomdol 306MHMdJO0 s 0BMHPYdS 3OHMEILOL  IFoMTIMIGdWMDS.
©IBRMO5300b5d0  Hobssmdgamdol  F9d3omgds  Fgbodegdgeros  (bgbol  FoMdmgdom
85gdB08o MO oo GgddgMo@IMoBy. JogMsd aldz90DY 9B 3gddgmo@ Mol EOML SEAOWO
5938 womm™mbdo dBsGYdOL  [oMdmgdbol  3erolB03MOHMBOL  ©II390MYOOL  JsdM, Go3 0393V
Albg0dom33c0M3560 LEOMWYJEHMMOL FoMdmMJdbsl, 3MoLEIWMNTMGOLO 89F0EEMmdol JglmliEgdsl
@5 LogMommE 3949603900 obolinsmgdegdol gowgsmgligdsl. 99§gob as9mBobadyg, 2sdm{ibgbols
36390 MBS obbMMEF0gEIL LYo M3E0ToW O FH9gd3gMoEIMHSBY, HMIgwoE M bMmblzgrymals
Wommbol  IBRMOI>300LbsEdo  Jobodowe  [oboomBgaMmdsl  Bowowo  3¢slB03IMHMdOL
306 d9d30.

©d336s:

1. 33g30L Loggdgzgenbg 8999985300 LHomdmm B0TBMWgdOL 3MlBMMTJdOL 30bLEHM™MJ30s
399530390900 LoLBdom FoEbsdbBsEYdOL (FsLEYOOL) s F9dyma 139300 doggdols
dobo®gdo© (b 399859mfbg30l  FgoMmEOom, MOoMOE 53O Ido  0dbs  Foroero
A993965@ M0l 1SMYMBOO 453e9bs;

2. 939959m(bgboll 3MgLlMmMIgdo  gods:3039990 LobEgdom 3MMEgLL MREOM 93mbmdomeL
bool, 653900000l M30mV0MGIMWgds F0MEYds  Frobzol 3MMEgLML  Fgsmgdom,
OMdgwog NBOM  GOWo  IMfYmdowmdol  499mygbgdsls  dmombmgl s 9d30609dL
&99bmemaome 30mEqLUL;

3. 990053900 25953039990  LoLEG9Aol  FJmbg  Ebws  AsdM{Bgbol  3Oglrzm®Igdo
LMo MBbToMdEOsbo s WYMo  BME5EYIOLHRYD  L3gEosw Mo  dogdols
©5BIBOPIOWH PodM0Yy9bgds.

Georgian Scientists/do®mggwo dg3boghgoo 4(02), 2022 114



399my9gbgdeo 0@ gModMs:
1. M.M. Muxkayragze. OCHOBBI KOMIUIEKCHOTO pellleHUs IIpo0JIeMBl COBEPUIEHCTBOBAHUS

TEXHOJIOTHYECKOTO IIpollecca W MAalIMH JJIf IPOU3BOACTBA OecuroBHBIX TpyO. JoKT. mucceprt.,
Tounucu, 1987. 227 c.

2. C.U.Ty6xus., Teopus o6paborku MeTa/ioB fasienueM, Merawryprusgar, 1937, c. 90.

3. 6. 39bogarasdg. L39gE0s MmO dogdol 30mgdol 39dbmermyools sds39ds s LOIEIYMRS.
©oLYO G305 OMIGHMMOL 5350. baMolbols IMLadm39dws, Mmdowobo, 2018 .

Manufacture of special pipes by the method of heading

Nato Kanteladze!; Alexander Gordeziani?; Nino Kenchiashvili® Giorgi Gordeziani®

Tamar Tsertsvadze3, Tamar Tsilosani?

'Academic Doctor of Georgian Technical University, Informatics and Control Systems Faculty
2 Emeritus Professor of Georgian Technical University, Chemical Technology and Metallurgy Faculty

3 Associated Professor of Georgian Technical University, Chemical Technology and Metallurgy Faculty

Abstract

In spite of the success, achieved in the production of metal pipes, its further progress and
improvement still remain a problematic issue due to the development of techniques and new technologies.

For the manufacture of barrels and special pipes of military shooting weapons, belonging to the
small serial production is considered advisable applying the technological process of heading which is
staying out by relatively simple technology and a small number of used equipment.

The experimental studies have shown that during hot heading, wearing and overheating processes
are taking place of press mold elements. Especially in difficult conditions, a pipe mandrel works, when is
heated up to 800-1200 Celsius in the middle of the specimen, after which it loses strength and sometimes
under the action of tensile stress causes destruction. Based on this, the temperature factor has a great
influence on the stability of the press mold; therefore, the use of a cooling system is of great importance.
For this purpose, the press molds were designed and then manufactured in an aviation enterprise for
heading of work piece with a diameter of 50 mm.

The process was divided into two stages to simplify the heading regime. The shell is obtained in

the first stage, and the pipe is made from this shell in the second stage. It's necessary that the work piece
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is being given the opportunity for radial expansion for the rational carrying out of the process of obtaining
a shell, otherwise, the metal will begin to flow in the opposite direction of the punch and we will get
reverse heading. To avoid this phenomenon, the specimen was given the shape of a polyhedral prism, for
the purpose that the sectional area of the work piece would be less than the sectional area of the matrix.

In this paper, based on the results of theoretical and experimental studies, press molds for industrial
use have been worked out for the production of special pipes and pipe work pieces by the reverse heading
method.

In the work, the given design of the press form consists of a water cooling system, which protects
the elements of the press mold from heating and, accordingly, significantly increases the duration of its

work, which in turn gives a significant economic effect.

Keywords: heading, press mold, mandrel, punch, shell, pipe work piece
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