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meqanikur da dieleqtrul Tvisebebs.
rezini  (laT. resina - fisi) miekuTvneba teq

nikaSi gansakuTrebiT  farTod gamoyenebul ma-
salebs. misgan, amJamad, mzaddeba 40000-ze meti 
sxvadasxvagvari nakeToba. rezinis nebismieri 
masalis ZiriTadi komponentis – kauCukis - 
daaxloebiT 80% gamoiyeneba saavtotraqtoro  
mrewvelobis  mier. Tanamedrove satvirTo av-
tomobils aqvs rezinisagan damzadebuli 200-
dan 500-mde detali, romelTa misaRebad ixar-
jeba 250 – 400 kg kauCuki. didi tvirTamweobis 
TviTsacleli avtomobilis mxolod salteebis 
masa 4000 kg-s aRwevs. rezinis nakeTobaTa Ri-
rebuleba avtomobilis mTliani fasis mniS-
vnelovan nawils Seadgens. amrigad, rezini av-
tomSeneblobaSi farTod gamoyenebuli, Zvir-
fasi da amasTan deficituri masalaa. ezinis  
Tvisebebisa da misgan damzadebul nakeTobebis 
ansakuTrebulobaTa codnis gareSe SeuZlebe-
lia avtomobilis mzadyofnis  uzrunvelyofa  
saimedo da efeqturi muSaobisaTvis.

Tanamedrove avtomSeneblobaSi rezinis 
farTo gamoyeneba gamowveulia imiT, rom mas - 
rezins - aqvs bevri saukeTeso saeqspluatacio 
Tviseba, omelTagan ZiriTadia:

- misi maRalelastikuri TvisebebiT  gan-
pirobebuli gansakuTrebiT didi Seqcevadi 
deformaciebis unari: xarisxiani rezinis far-
dobiTma  wagrZelebam gaWimvis dros SeiZleba 
miaRwios 1000 %-s;

- liTonebze da merqanze naklebi sixiste  e.i.  
unari  ganicados

didi deformacia mcire Zalebis zemoqmedeb-
iT, romlebic aTasjer da ramodenime aTasjer 
naklebia im Zalebze, romlebic  iwveven iseTsave 
deformaciebs liTonebSi;

- sakmaod maRali simtkice. maRalxarisxovani 
rezinis simtkice gaglejaze Seadgens 400 kg/sm2;

- susti airSeRwevadoba da sruli wyalSeuR-
wevadoba;

- maRali dieleqtrikuli maxasiaTeblebi.
rezini rTuli Sedgenilobis  mqone nivTier-

ebaa. mis komponenTa Soris ZiriTadia kauCuki. 
kauCuki maRalmolekuluri polimeria xazovani 
aRnagobiT, romlis molekulis sigrZe 15 – 20 
aTasjer metia mis ganiv zomaze. naturaluri  
kauCuki ujeri naxSirwyalbadis izoprenis C5H8 
maRalmolekuluri polimeria. mas  gamosaxa-
ven formuliT (C5H8 ) n. molekulaTa ricxvi - n 
=1500-3000. 

naturaluri kauCuki ar ixsneba wyalSi, magram 
ixsneba navTobproduqtebSi. amazea dafuZnebu-
li rezinis weboebis  damzadeba.

naturalur kauCuks Rebuloben kauCukis Sem-
cveli mcenareebidan.

didi  raodenobiTaa kauCuki  rZismagvari  
wvenis saxiT heveiaSi, romelic xarobs bra-

ziliaSi da samxreT - aRmosavleT aziis tropi-
kul zonaSi (indonezia, ceiloni, vietnami da 
sxv.).

sinTezuri kauCukis warmoeba daiwyo 1932 
wels akademikos lebe -devis meTodiT. amJamad 
farTod gamoyenebul universalur, specialu-
ri daniSnulebis kauCukebs  miekuTvneba natri-
umbutadieni, izopreni, butadienstiroli.

sufTa saxiT naturaluri da sinTezuri 
kauCukis gamoyenebis are SezRudulia (weboebis, 
saizolacio lentebis, SemamWidrovebel Suasa-
debTa damzadeba), radgan maT aqvT arasakmarisi 
simtkice gaglejis deformaciaze -5-15 kg/sm2. 
kauCukTa simkvrivis amaRlebis erT-erTi efeq-
turi saSualebaa vulkanizacia – auCukis qi-
miuri dakavSireba gogirdTan. vulkanizaciis 
Sedegad (magaliTad, naturaluri kauCukisa), 
romelic efeqturad mimdinareobs 140 -1500C 
temperaturaze miiReba vulkanizirebuli kauCu-
ki (vulkanizati), romlis simtkice gaglejaze 
250 kg/sm2 -s aRwevs.

 vulkanizacia (cecxlisa da samWedlo saqmis 
RmerTis VULCANUS saxelidan romaul miTo-
logiaSi) - teqnologiuri procesia, romlis 
drosac  kauCuki gardaiqmneba  rezinad. amis Se-
degad izrdeba kauCukis simtkice, umjobesdeba 
elastikuroba, Tburi da yinvamedegoba, mcirde
ba misi gajirkvebadobis xarisxi organul gamx-
snelebSi. es cvlilebebi gamowveulia kauCukis 
SeerTebiT e. w. maulkanizirebel badeSi, 
romelic Seqmnilia qimiuri ganivi kavSirebiT. 
ukanasknelTa warmoqmnaSi monawileobs maul-
kanizirebeli agentebi (ZiriTadad gogirdi, iS-
viaTad - sinTezuri fisebi da sxv.), damCqare-
blebi (organuli sulfidebi, muri, kaptanebi da 
sxv.), aqtivizatorebi (ZnO ,  MgO) da sxv.

vukanizatTa Tvisebebze gavlenas axdens in-
ertuli Semvsebebi, romlebic aumjobeseben 
kauCukis ingredientebTan Seqmnili narevebis 
teqnologiur Tvisebebs. aqtiuri Semvsebebi  
(upirveles yovlisa teqnikuri naxSirbadi - 
muri - 0,03 – 0,25 mkm zomis nawilakebi) mniS-
vnelovnad amaRleben simtkices gaglejis de-
formaciaze.

rezinis SedgenilobaSi  SeyavT, agreTve,  pig-
mentebi (SeferadebisaTvis), plastifikatorebi 
(sasurveli formis miRebis  gaiolebisaTvis), 
antidamJangvelebi (daZvelebis procesis Sefer-
xebisaTvis).

stabilizatorebs (antidamZveleblebs) mie-
kuTvneba polimerebis daZvelebis Semaferxebe-
li nivTierebebi: antioqsidantebi, fotostabi-
lizatorebi, antiradiaciuli saSualebebi, rom-
lebic xels uSlian sinaTlis sxivebiT, tempera-
turiTa da sxva faqtorebiT gamowveul: Jangvis, 
fotolizis, gamosxivebiTa da sxva faqtorebiT 
gamowveul arasasurvel movlenebs.
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gogirdis raodenobis zrdiT rezinis elasti-
kuroba mcirdeba. ase magaliTa, roca gogirdis 
Semcveloba 1 _ 4 % -mdea  miiReba e.w. rbili 
rezini; 6 - 10 % -mde -xami rezini, xolo 30 – 
45%- is SemTxvevaSi ki - polisulfidi (C4H8s), 
e.i. magari rezini, romelsac uwodeben ebonits.

rezini gamoiyeneba: salteebis, amortiza-
torebis, quroebis drekadi elementebis, Rve-
debis, SemWidroebaTa, eleqrosaizolacio nake-
TobaTa dasamzadeblad. farTod gamoiyeneba eb-
oniti  avtomSeneblobasa da saxalxo meurneobis 
mraval dargSi.

kargi eleqtro da Tbogamtaroba, xaxunis 
mcire koeficienti, maRali teperaturamedego-
ba aqvs grafits. igi gamoiyeneba eleqtrodeb-
is, eleqtro manqanebis mosriale kontaqtebis, 
cecxlgamZle nakeTobaTa dasamzadeblad da 
moxaxune zedapirebis SezeTvisaTvis.

keramikis gamoyenebiT SesaZlo xdeba Sigawvis 
Zravebis Seqmna siTxiT gagrilebis sistemis ga-
reSe.

pastis magvari polimeruli kompozicia - her-
metiki - (sagozavis an siTxis saxiT) detalebis 
zedapirebze dataniT sqeldeba da uzrunvely-
ofs saimedo hermetulobs.

garda zemoaRwerili ufro metad popularu-
li araliTonuri masalebisa avtomSeneblobaSi 
gamoiyeneba, agreTve, sxvadasxva saxis saRebave-
bi, gruntebi, Spaklebi, weboebi, merqani, sai-
zolacio,  SemamWidroebeli, gadasakravi da sxva 
mravali saxis masalebi.

amgvarad, momavalSi, araliTonuri masalebis 
ufro farTo gamoyeneba avtomSeneblobaSi, maTi 
mTeli rigi Taviseburebebis gamo, udavod, war-
moadgens saerTo saxalxo-sameurneo mniSvnelo-
bis erTerT  aqtualur sakiTxs da misi warmate-
biTi gadawyveta, sxva faqtorebTan  erTad, sa-
grZnoblad gaaumjobesebs avtomobilebis efeq-
turobis damaxasiaTebel maCveneblebs.
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  ganxilulia avtomSeneblobaSi zogierTi 
araliTonuri masalis ufro  farTod gamoyeneb-
is SesaZleblobisa da mizanSewonilobis sakiTx-
ebi. motanilia cnobebi: polimerebis, rezinis, 
plastmasebis laqsaRebavebis, weboebis, gada-
sakravi, SemamWidrovebeli da saizolacio ma-
salebis miRebisa da Tvisebebis Sesaxeb; miTiTe-
bulia am masalebisagan amzadebuli detalebis 
moxmarebis sferoebi, gamoyenebis dadebiTi  da 
uaryofiTi mxareebi.

SUMMARY 
G. Mikadze

SOME  PROPERTIES OF NON-METALLIK MATE-
RIALS USED  IN THE  ENGINEERING  INDUSTRY

 Here is discussed the wider opportunities of using non-
metallic materials and feasibility issues. Also is represent-
ed information about receiving and properties of polymers, 
rubber, plastics, glue, binding, investigation and insulating 
materials. Here is noticed the use of these materials in de-
tail, and using positive and negative sides.


