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Introduction

Georgia, one of the ancient countries with a highly deve-
loped culture reached its flourishing after the Great October
Bocialist Revolution, which created favourable conditions for

repid development of the agriculture, inductry, nationmal cul-
ture and art.

At present time the industrial enterprises of Georgia sup-
plied with modern equipment and by highly skilled specialists
produce ferrous and non-ferrous metals, ferroalloys and compli-
cated machineries and eyuipaent, among them: powerful locomoti-
ves, nautical vessels with submarine wings, lorries, aircrafts,
different kinds of instruments and apparatus and a great numbder of
various wares of light and food industries.

Machine tool production keeps a lesding position in Georgia.
Now under serial production are: screw-cutting lathes (heavy
duty engine lathes), external grinding machines and a mumber
of special machine tools for pipe industry. Besides, a number
of outting tools and hand tools are under mass production.
Georgia supplies enterprises of USSR with several thousand na-
chine tools and special machine tool lines.
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Dcvglomeg t_of Machine Tooi Production

History ot the macbine too!. industry of the Georgian Republic

mmbers nearly four decréas,

Barly in 1930, in Georgla only several weak work-shops produe
oing not-complicated equipmeni for agiiculture wers under operc.e
tion. In 1929, creation of the Tbilial lorge new mechanical plan®
was started, nov this plent is well-inowa in the Soviet Union and
abroad as the Machine tool Airov plant, it the very beginning the
Plant was manufacturing specisl maciines for 0oll industry and in
1936 started to ranufacture speciol screw-cutiing lathes, nodel
"507', supplied with tangentinal {thuec lie head fop nachining
threads up to diamaeter 149 inch, Since 1937 the Kirev plant be-~
gan to produce special pPine~mamifactuvrine machines nainly for
oil industry. Since tiat “ime modification of pipe-mnu.faoturing
machines producod at tha Kirov plans wey continuovsly widened.,

By producing the pipe-ruttine "vrhiieq, nee”. "9161" and pipo=
threading machines, 1i0dcl "SA151" the Plant stap by step gaing
& leadiug position in our country on manufac turing a range of
machine toole and mechine 100l lines for Pipe industry, At tho
same time the serial production of the universol scxrcw-cutting
lathe was started. Ini%ially, screw-cutting latho, model "DIP=300",
afterwards, model "G3" were produced, Since 1972 sorew=cutting
lathe, model "163" was improved and manufacturing of screw-cut-
ting lathe, model "1k63" wao put into prodvetion. So, characte~
ristiocs of ocrew-cutting Lathes were coniinuously improved apd
widened by engineers of the pPlaant, Screw-cutting lathe, model
"M63" by 1ts verformance figure, rigldity of cystenm nachine -~
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work-piece - tool, sachining accuracy and production offici-
oncy comes to the level of the best standards of the similar
Bachines manufactured by the well-known companies,

Yor example, eamparisons of the maip performanse charecte-
ristics of the sorew~cutting lathes "IM63", "Morendo R=-30"
(Italy) and "nLx 630E” (DIR) are €iven in tadle I,

TABLE

Neme of a lathe “1M63% “Norando R-30" *DLEG3OE"
(Italy) (n:)’

The ot dla- 630 640 630

The maximm dig- 65 8 72

speeds 22 » 10
of ‘?‘“‘% rotati- 10-1250 12-1500 28-1400

of 1 (o} 1 0,035-10
of variations m &Oa’“. 9089, 0035~

linite (am/rev) o4 un.ot
inoreasing

Noin motor capacity 13 15 10713

Using high ality cast=iroa, unit-cast bed, gqueashed main
mmu.u&..u@wuvmumuam




dunti_on between capital repaire is rissd up to 9 years.

Prom the days of manu.ucturiag up t0 L.esent days tbe plant 4
has been producing more than S000 machines "IN63". Several hundreds
of them are so)i abroad.

Por the purpose of the farthor improvement of performancs
characteristics of the machine tool and providing it with cpo-
cial devices, the plant designers are working on fealisation the

prodlem. In the nearest future the plant is going to produce new
modifications of universal sorew-cutting latho, model "16X30"
which should bave the production efficiency by 15-20% higher as |
conpared with model "1M63"; accuracy and the guarentee pexriod i
of operation will be increased by 20-25%. On the basis of the ,
lathe model "16K30", NC lathes are under progress and will de
produced in future. ’

At present time the plant in producing: pipe-cutting machine:
91411, 915, 91425, 91A*R, 91453; pipe-+hreading Gd14; pir:
facing 9139, 9149; sleeve-threading 91179, ctc. Besides, spe-
eial machine tool lines are under productior too.

S8pecial new-type machine tools have a mmber of advantages
as compared with the initially produced, namely, inoreased ri-
gidity of machine tool eysten prevents brittle failure of the
outting tool and ellows using of carbide tip tools. As a result,
production efficiency and accurscy of machining are significent-
1y increaced, besides, there is a possibility of machining pipes
after hoat treatment and machining pipes from hish-tupomfm
alloys. Guarantee period of operation between the ropnirp_ will
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be inoreased up to 9,5 years, Approximately, the total economic
effectiveness from the introduced new nodels of pipe-machining
tools into pipe produetion industry of the USSR, exceeds 3 ail-
1lion rudles per year.

The Tdbilisi Kirov machine tool Plant with 1ts design office
is an advanced organisation of the Soviet Union on designing
and manufecturing special mechine tools and aachine tool-lines
for pipe-production industry,

Serial produwction of screw~cutting lathes and a great aumder
of customers makes it advisabdle bo use at the Kirov plant many
special sutomatic, semi-automatic and special gear-cutting ma-

chine tools, sggregate and NC machine tools for manufacturing
processes.

The plant having high-capacity work-shops to manufacture spe~
oial outting tools, devices and @ccessories required for own
needs, is adle to introduce any new achievement of productiom
engineering soienca,

Usage of aggregate machinc tools for manufacturiag the gear
box, feed dox, tailstock freme and other complicated machine~
parts consideradly increases production efficiency and reduces
production cost. Samely, applying NC machine tools to manufac~
ture gears, different kinds of shafts and other machine-parts
Gives the same results. Fourteen special production tool-lines
mMimodudintrodmcdntthophnttorthmrp«ooth—
ocreasing the production efficiency and accurecy of sachining.

Recently, special painting shop was built at the plant for

introducing the new method of electrophorus, for improving the
painting quality of the machine-parts.,
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Simulteneously with increasing of the production issue, ladour
productivity and the quality of the production the plant is conti-
nuously growing and widening.

The existinz work-shops are broadencd and the new Ones are under i
construction.

In 1941, the Tbdilisi plant of precision cylirdricel machines was
created. It keeps the second place Ly its importance in mechine tonl
industry of Georgia. It produces cylindrical grinding sechines, mo-
del 341107 "7B110"; superprecision, model "3B110"; drill-reshar-
pening, model "3B659" and sone others.

In 1934 nearby Tbilisi in Avtchala place a cast-iron and steel
foundry plant "Taentrolit” was put under operation.

The reason to create bigh-capecity foundry plant, evideatly, is
to fulfil needs of the mechine=building factories and other enter~
prices using modern technology. The plant is equipped with modern
high-capacity cupols, air and electrical furnaces for steel casting.
Special casting methods, caeting in metallic aud non-netallic mould,
precision or investment casting, shell moulding etoc. are utilised
at the plant too,

In 19%5 construction of a new special Tbilisi cutting tools plant
was completed and now lathe tools with soldered and clamped carbide -
tip ocutting tools, milling cutters from high-speed steel in the
range of the diameter 3u-45 mmi metrical system taps M3, M6, M8
and M16 are produced at the plant, Mass production of cutting tools
enables to use speciaml equipment and high level automation of ma-
nufacturing processes.

The Georgian machine tool industry production is exported to
many countriess BDR, Frence, DDR, Poland, Bulgaria, Cs.5SR, Roma-
nia, Bungary, the Lebanon, Libya, Bangladesh, Iran, Jordan, the
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Jemen, Mongolia, Turkcy, Cuba, Iniia, lndonesia, Pakistan, Iragq,
3iria, atc.

Education, Reseqrch snd Sojence in the
Zisdd of Produotion Rneineering

Dovelopaent of the machine-building and wachine tool industries
in Georgia required training highly skilled engineering person-
nels., For this purpose a new mechanical engineering department
with "Production Engineering"™ speciality was organized in Geor-
gian Polytechnic Institute, in 1936.

Fanous georgian scientista, corresponding nemder of Georgian
Acadexy, professor G.X.Gedevanishvili, professor G,D.Gotsiridze,
professor M.Y.Kasjen and V.A.Didobulidze wers the pioneers in
organizing the mechanical engineering department. Simultaneously,
some experienced enzinuvers we™s invited froa industry as lecturers
to mechaniocal engineering departaent asnd stafr aemders of depart-
ment wac Ltrengthersd . A hardful work had been done by them to
compose techrical teminology, ourriculum, different text-books
and instruotion in georgian langusge, that made it possidle to
deliver lectures in mother tongue.

In 1938, the first growp of graduating students, production
engineering speciality, was seant to entorprises of machine-buil-
ding industry.

Professorial staff of the mechanical engineering depertment
at the initial period of activities took part in reconstruction




of the existing mechine-builéding plants und in designing the
new ones in Georgis., By the rwe time, scientific and research
works were started in the fieid of nmetal working procssces.
Research in +he fieli »~ “orming and joining proceescs (forging,
rolling, welding) were conduoted under the puidness of profes-
gor G.K.Gedevanishvili, professor M.V.Kasjan worked ip the fileld
of theory of metal ocutting and profesmor G.D.Gotsiridse - on
prodblems of machine tool design. AL that period the separate
chairs of muchine-building technology and machine tool design
under profeasor G.K,Gedevarisuvili and professor G.D.Gotsiridze
guidness were organized.

Since 1939, a post-graduate study was started at the mecheni~
oal engineering deparwment and capable young striginsers had been
selacted tor farther teaching and scientific works.

At that period, sining and metallurgic institutes were orga-
nised ut ths Notional Acadeny of 3cience of Georgia and close
cooperation beiween Georgiun ioilytechnio Insiitute and Georglan
Academny of Science in scientific resesarch o{fairs wae developed.
o, step by step uvcientific wnid research works in the fleld of

production engzineering were broesdensd.

Since 1950 up today fundamentul investigations of the chip-
formation proceas of metal cutting, contact and heat phenomena,
streas—-stute condition of working part of the tool and study of
physics of friction and wear of cutting tool were conducted bty
members of the machine~-building technology chair,
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AS a result of the obtainel experimental data theory of brit-
tle and plastic failure of the cutting tool, theory of adhesive,

.chuico-nbruin and diffusive types of wear were developed.

Results of sclentific research works conducted for the above=-
mentioned period were summarized in some monographs: "Chip-for-
mation during Cutting of Plastic Metala™, 1952; “Tool-Wear*,1958
"Wear of Diemond and Diamond W¥heels", 1967; "Development of
Boience of Metal Cutting in USSR for the 50 years" the jubilee
volume, 1967, are widely adopted in scientific-research labore-
tories of USER and abroad and are translated into Gemman, Bnglish
languages.Simultaneously, since 1960 study of various modern engin
eering methods, hot-machining of metels, plasma arc-nachining,
laser-machining etc. is started.

At present time probleas of accurucy, contact rigidity and
surface finish are also under progress. Results of these research
works are reflected in publications of USSR, USA, West Germany,
France, India and other countries.

Development of theory ot metal cutting and fundamentals of
sachine-building technology in general, have dbecome signifioant
contribution for creation of a number of high-efficiency manufac-
turing methods successfully introduced in industries.

AS a result of the scientific-recsearch work, high-frequency
diamond superfinishing method w:s originated, which consideradly
increased odtained surface smoothness and production efficiency.
This nethod was widely introduced at a number of industrial en-
terprises of USSR and the total economical effect excesds 200
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thousand rubles per year. Tool wenr investipation was a basis |
for construction of senterless lathe TT=140 and TT=141, used

for stripping of high-temperuture alioys bers which were under
operation at "Elektrostsl" and "Verkhnja Salta" plants.

Investigationt of hot-milling process of the stainlesa steel
and nickel-based high-temperature alloys give helpful data for
designing of special thermo-pesling nuchine GF-1730 which at
present 1s under production at the Gorki plant of milling me-

chines,

As 1t is not economically possible to obtoin atuinless stecel |

and high-tesperature allouys ingote which after beeing stripped.

are free from all superficial defects, comnected with ingots |
mould casting., Theue dcefects are in the main cracks, cold drops, h
inclusions and other impurities. The ingote, therefore, require
special tweatment for the elimination of thease defects. Designed
thermo-~pilling machine GF-1720 with its perfornance should overco
me "Innocenti" hot-ingot pilling machins dur to its capacity to

provide pilling of hiph-temperature alloys using special carbide
tip 2illing cutters.

In 1974-75 yenrs a speclal automatic line for cutting-of
Pipe ends in hot condition after rolling mills is planned to
be introduced at Rustavi metallurgic plant. This modern pipe-
production technology will be transfered into other pipe=na=
nufacturing enterprises of USSR. Formulation of metal cutting
tool requirements mede it possible t. create a new composition

of curbides without usage of tungsten and cobalt bond nedia.

]
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In 1956, Tbilisi scientific-research technology institute of
machine-building (PTNIIME) was founded. The main activity of the
institute is working ou%t the raw tachnological and automatic pro=
cesses for hand tool and file mass production. Special machine

tools and maehine tool lines were introduced for this purpose.

During the passed period new alloys for explosion proof hand
tools; special steels for file production, some buffing and stri-

pping machines for hand tool production etc. were also created.

Some departments of the institute (PINIIME) design new plants
and deal with reconstruction of the existing ones.

Many examnples can be brough down to show how results of scien=-

tific-research works of georgian scientists are used in practice.

Some professors of mochanical engineering department of Geor=-
glan Polytechnic Institute, professor T.N. Loladze, professor
V.V. Tsotskhadse and professor G.I, Razmadze for some period had
been Joining UNESCO and were working as UNBSCO experts. Profes-
80> T.N. Loladzc was head of UNESCU mission in Indian Institute of
Technology in Bombey, than ohicf technical adviser of UNKSCO for
oreation Mansura Polytechnic Institute in Ezypt. Professor
G.I. Rasmadze worked as UNEBSCU expert in Tiruchirapalli Enginee-
ring college irn India in the field of production engineering,
professor V,V,Tsotskhadze worked as an expert of the Indian Insti-
tute of Technology in Boambey than had been promoted, now Le works

as UNEBSCO chief technical adviser and project manager in Delhi.
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International seminar of MFScO "New Trends in Curricula
Design and Inzineering Educaticn" wam beld in Tbilimsi in 1972,
Professceriul stul? of Georgler roiytecinic Inatitute and some

representniives frer industry tock an active purt in that

sesinar,

Suoh, seeus, briefly e history of thn developient of machine

tool industiry and vroduetion eniineeriin research in Soviet

Ceorpie,









