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Sesavali 

 

meqanikis inJinriis (manqanaTmSeneblobis), rogorc 

dargis, ganviTareba umetesad ganisazRvreba kompleq-

suri meqanizaciisa da avtomatizaciis doniT, progre-

suli teqnologiebis gamoyenebiT, agreTve, samuSao 

adgilebis Semcirebis moculobiT uxalxo teqnolo-

giebisaken swafvis TvalsazrisiT. am amocanebis gan-

xorcieleba xdeba rpm Carxebis, damuSavebuli centre-

bis, moqnili sawarmoo modulebisa da mTeli sistemebis 

gamoyenebiT.  

es danadgarebi, egm-sa da mikroprocesorebis 

bazaze arsebul sistemebTan kompleqsSi, arian Zalze 

rTuli da ZviradRirebuli. maTi efeqturad gamoyeneba 

damokidebulia misi yvela elementis maRal  saime-

dobaze, uwyvetad muSaobis xangrZlivobaze Wris 

sakmaod maRal reJimebze, gacveTili mWreli iaraRebis 

avtomaturad Sevclis SesaZleblobaze. 

sazogadod, nebismieri samanqanaTmSeneblo sawarmos 

erT-erT mTavar elements warmoadgens saiaraRo aRWur-

viloba, romelic uzrunvelyofs yovel liTonsaWreli 

Carxisa da jamSi, mTeli sawarmoo sistemis funq-

cionirebis saimedobas, produqciis maRal xarisxs, 

mwarmoeblurobas da yvela am parametrebis gavliT 

zemoqmedebs sawarmoo danaxarjebze.  

maRalavtomatizebuli moqnili warmoebis pirobebSi 

saiaraRo aRWurvilobis roli imdenad amaRlda, rom 

mas SeuZlia gansazRvros calkeuli Carxebisa da 

sistemebis konstruqcia da agebulebis sqema (saiaraRo 

maRaziebi, maTi maragkompleqtebi, iaraRis Secvlis 

manipulatorebi, iaraRebis cveTis sakompensacio siste-

mebi da a.S.). bolo wlebSi mWreli iaraRebis konst-

ruqciebma ganicades principuli cvlileba. Sesabami-

sad cvlileba ganicades mWreli iaraRebis warmoebis 
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teqnologiurma procesebma iaraRebis namzadebis miRe-

bis etapis CaTvliT. sul ufro farTod gamoiyeneba 

iseTi progresuli teqnologiuri procesebi rogore-

bicaa: fxvniluri metalurgia, iaraRebis namzadebis 

misaRebad plastikuri deformacia (cxeli eqstruzia, 

ganiv-xraxnuli da profiluri glinva, radialuri 

moWimva rpm manqaze da sxv.). damuSaveba sinTezuri 

almasisa da boris kuburi nitridis abrazuli iara-

RiT, Cqarosnuli (100 m/wm) da siRrmuli xexva (uka-

nasknelma principulad gansazRvra monoliTuri mWreli 

iaraRebis warmoebis SesaZlebloba) da a.S. 

mWreli iaraRebis Tanamedrove warmoeba xasiaTdeba 

rpm Carxebisa da mravalkoordinatuli damamuSavebeli 

centrebis farTo gamoyenebiT, rac calsaxad moiTxovs 

iaraRebis namzadebis maRal sizustesa (meqanikuri 

damuSavebis minimaluri namatebiT) da xarisxs. amgva-

rad, sul ufro farTod iyeneben maRalmwarmoeblur, 

efeqtur teqnologiur procesebs mWreli iaraRebis 

dasamzadeblad namzadebis miRebis CaTvliT. 

 

Tanamedrove mWrel iaraRebis ganviTarebis 
mimarTulebebi 

 

Tanamedrove mWreli iaraRebis ganmasxvavebeli 

konstruqciuli Taviseburebebi SeiZleba dayvanili 

iyos misi ganviTarebis Semdeg mimarTulebebze:          

1. sxvadasxva saiaraRo masalebis (sali Senadnobebi, 

mWreli keramika, sinTezuri zesali masalebi) gadau-

lesavi mWreli firfitebis gamoyenebam radikalurad 

Secvala meqanikuri damuSavebis warmoebis organizacia. 

man uzrunvelyo mWreli iaraRebis geometriuli para-

metrebis optimaluroba da ucvleloba, maTi sizuste, 

Seqmna burbuSelis msxvrevis SesaZlebloba Wris reJi-

mis farTo diapazonSi, ugulebelyo gadalesvis opera-
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cia, Seamcira gacveTili iaraRis Secvlis dro, daax-

loebiT 30%-iT Seamcira samanqano dro, agreTve 

uzrunvelyo sali Senadnobebis mravaljeradi ekonomia 

da dabruneba regeneraciisaTvis maTi Semdgomi gamoye-

nebis mizniT. SeiZleba iTqvas, rom gadaulesavi 

mWreli firfitebis gamoyenebis xarisxi axasiaTebs 

meqanikuri damuSavebis teqnikur dones. mWreli iara-

Rebis iseTi tipebi, rogoricaa saWrisebi da frezebi 

TiTqmis mTlianad aRWurvilia gadaulesavi mWreli 

firfitebiT. 

mcire zomebis monoliTuri sali Senadnobis iara-

Rebis (diametriT 0,2...20 mm) gamoyenebam uzrunvelyo 

sali Senadnobis gamoyeneba praqtikulad zomebis mTels 

diapazonSi, agreTve maTi gamoyeneba xraxnsaWreli da 

mcire modulis kbildamamuSavebeli da sxva iaraRebis  

dasamzadeblad, romlebic adre tradiciulad swraf-

mWreli foladisagan mzaddeboda. sali Senadnobis 

monoliTuri iaraRis gamoyeneba mravaljer amaRlebs 

iaraRis mwarmoeblurobas da medegobas (gansakuTrebiT 

mravalfenovani, kompoziciuri da araliTonuri masa-

lebis damuSavebis dros. 

2. mWreli iaraRebis dasamzadeblad axali saiaraRo 

masalebis gamoyeneba. kerZod, sinTezuri zesali masa-

lebi, naxSirbadisa da boris nitridis bazaze (xelov-

nuri almasi, elbori, geqsoniti da a.S). agreTve 

mWreli keramika axdenen did zegavlenas meqanikur 

damuSavebaze. yoveli mxridan: sizusteze, mwarmoeblu-

robaze, sawarmoo danaxarjebze, Sromis pirobebze. es 

masalebi, gansakuTrebiT maRali sisalisa da praqti-

kulad nebismieri masalis damuSavebis SesaZleblobis 

gamo, yovel mxriv Seesabamebian avtomaturi warmoebis 

pirobebs. xSirad am masalebis mWrel wiboiani iaraRe-

biT damuSaveba cvlis xexvas abraziuli iaraRiT, 

amasTan uzrunvelyofs maRali sizustesa da zedapiris 
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xarisxs mcire simqisiT. amgvarad, sinTezuri zesali 

masalebis iaraRebis gamoyeneba cvlis meqanikuri damu-

Savebis teqnologiis safuZvels – teqnologiur marS-

rutsa da Wris reJimebis daniSvnis Tanamimdevrobas 

( tsv   nacvlad vst  ). 

3. erTi da mravalSriani cveTamedegi dafarvebi, 

sali Senadnobisa da swrafmWreli foladis iaraRze, 

gamoyenebis efeqturobis TvalsazrisiT SesaZlebelia 

mivakuTvnoT axal saiaraRo masalebs. es Zalze Txeli 

fenebi (2...12 mkm) arian karbidebi, nitridebi, titanis, 

tantalis, niobiumis, cirkoniumis da sxva elementebis 

oqsidebi, romlebic miiReba iaraRis mWrel zedapi-

rebze sxvadasxva meTodiT (daleqviT airis fazidan, 

kondensirebiT ionuri bombardirebiT da a.S.). dafarve-

bi, aqvT ra umciresi zomuri cveTa, amaRleben iaraRis 

medegobas 2...10-jer da ufro metadac. zomuri iaraRi 

dafarviT srulad pasuxobs avtomatizirebul warmo-

ebisa da damuSavebis maRali sizustis moTxovnebs. 

4. Wris zonaSi sacxeb-gamacivebeli siTxis maRali 

wnevis qveS miwodeba uzrunvelyofs burbuSelas uku 

transpotirebas, riTac maRldeba meqanikuri damuSave-

bis efeqturoba (gansakuTrebiT Siga zedapirebis). es 

meTodi moiTxovs specialuri konstruqciis iaraRs, 

Carxebs an Cveulebrivi Carxebis aRWurvas damatebiTi 

mowyobilobiT burRvis, zenkerebis, gafarToebis, 

xraxnis moWrisa da sxva operaciebis Sesasruleblad. 

5. mWreli iaraRis rogorc muSa, ise samagri zedapi-

rebisa da mWreli elementebis zomebis, formisa da 

urTierTmdebareobis sizustis amaRleba warmoadgens 

saiaraRo warmoebis saerTo tendencias. ase magaliTad, 

mravalmWrel kbiliani iaraRis wiboebis urTierTcema 

mcirdeba 40...60 mkm-dan 5...10 mkm-mde, xolo bolovanas 

sabazo konusis Sesrulebis sizuste ganisazRvreba 

klasebiT AT4-AT5 nacvlad AT7-AT8. gansakuTrebiT 
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zustad mzaddebian gadaulesavi mWreli firfitebi: 

maTi woboebis gadaxra idealuri mravalkuTxedidan ar 

aRemateba 1 mkm, rac uzrunvelyofs mWreli wibos zust 

mdebareobas mWreli wibos an sakuTriv firfitis 

Secvlis dros. 

6. mWreli iaraRis misaerTebeli adgilis konstruq-

ciuli Sesruleba, damamuSavebeli centrebis sul 

ufro farTo gamoyenebis gaTvaliswinebiT, misi mudmiv 

an sacvlel maRaziaSi Senaxvis uzrunvelsayofad, 

maRaziidan SpindelSi transportirebisaTvis  manipu-

latoris saSualebiT da avtomaturi damagrebiT. am 

garemoebam moiTxova mWreli iaraRis konstruqciasa da 

sizusteSi  rigi damatebebis Setana. 

7. mWreli iaraRebis sxvadasxva moduluri sisteme-

bis SemuSaveba, romlebic warmoadgenen mWreli da 

damxmare iaraRebis jgufebis organul Serwymas, rac 

amaRlebs avtomaturi warmoebis iaraRebis universalu-

robas, SeZlebisdagvarad amcirebs anawyobSi elemente-

bis ricxvs da moicavs teqnologiuri amocanebis rac 

SeiZleba farTo wres, agreTve amcirebs iaraRebis 

sacvleli nawilebis ricxvs. 
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Tavi 1 

  saiaraRo masalebi 

  
saiaraRo masalebs miekuTvneba masalebi, romlebic 

daniSnulia mWreli iaraRebis muSa nawilis dasamza-

deblad. maT ekuTvnis saiaraRo naxSirbadovani, legi-

rebuli da  swrafmWreli foladebi, liTonkeramikuli 

sali Senadnobebi, mineralkeramika, zesali masalebi 

(kompoziciuri sinTezuri). am masalebis ZiriTadi 

fizikur-meqanikuri maxasiaTeblebi moyvanilia cxr. 1.1. 

iaraRebis dasamzadeblad iyeneben agreTve sakons-

truqcio foladebs, romelTa maxasiaTeblebi moyva-

nilia cxr. 1.2. 

 

$ 1.1. saiaraRo foladebi 

 
qimiuri SemadgenlobiTa da legirebis xarisxiT  

saiaraRo foladebi iyofa saiaraRo naxSirbadovan, 

saiaraRo legirebul da swrafmWrel foladebad. am 

foladebis fizikur-meqanikuri Tvisebebi normalur 

temperaturaze sakmaod axlosaa erTmaneTTan, isini 

gansxvavdebian TbomedegobiT da gamowrTobadobiT maTi 

wrTobis dros. 

nawrTobi naxSirbadovani foladebis Wris dros 

gaxurebis Sedegad martensitis ganumtkicebloba xdeba 

200C temperaturaze. legirebul da swrafmWrel fo-

ladebSi martensitis ganumtkicebloba yovndeba male-

girebeli elementebis arsebobis Sedegad, romelTac 

unda hqondeT unari naxSirbadTan Seqmnan ufro maRali 

Tbomedegobis karbidebi, vidre rkinas, romlebic 

advilad SeZleben -rkinaSi gaxsnas.  

saiaraRo legirebuli foladebSi aseTi elemente-

bis masiuri  Semcveloba  arasakmarisia,  raTa daabas 
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cxrili 1.2 

sakonstruqcio foladebis ZiriTadi fizikur-meqanikuri da 

teqnologiuri maxasiaTeblebi  
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65Г 7,85 750 210930 83670 1500 _ 44-49 0,5 0,6 _ 800-1200 

А40Г 7,85 600-800 _ _ _ _ _ 1,2 1,2 _ 800-1100 

40Х 7,85 600 218500 80800 1500 3 46-51 (41-47) 0,7 0,8 gacx. 800-1250 

55Х 7,85 650 _ _ 800 _ 210-286 HB 0,6 0,8 gacx. 830-1180 

30ХГСА 7,85 197 HB 198000 83000 1500 _ 43-52 0,5 0,7 gacx 800-1200 

37ХМЮА 7,71 229 HB 203000 _ 1050 6 <300 HB 

(HV 850-1050) 

0,5 0,7 _ 900-1150 

 

SeniSvna: 1. frCxilebSi moyvanilia HRCЭ parametrebi, TВЧ danadgarze gaxurebiT zedapiruli 

wrTobis Semdeg wyalSi an zeTSi gacivebiT, Semdgomi moSvebiT temperaturaze 180...200C. 

           2.  foladisaTvis 37ХМЮА frCxilebSi moyvanilia zedapiruli sisale azotirebis Semdeg, 

gulis sisale tolia 269...300 HB. 

1
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mTeli naxSirbadi karbidebSi, amitom am jgufis fola-

debis Tbomedegoba mxolod 50-100C-iT aRemateba 

saiaraRo naxSirbadovani foladebis Tbomedegobas. 

swrafmWrel, foladebSi cdiloben mTeli naxSirbadi 

daakavon malegirebeli elementebis karbidebSi. amas-

Tan gamoricxon rkinis karbidebis warmoqmnis SesaZleb-

loba. Sedegad swrafmWreli foladis ganumtkiceblo-

ba xdeba gacilebiT maRali temperaturaze. 

saiaraRo naxSirbadovani da legirebuli folade-

bis ZiriTadi fizikur-meqanikuri maxasiaTeblebi moyva-

nilia cxr. 1.3, xolo maTi teqnologiuri Tvisebebi 

cxr. 1.4.  

saiaraRo naxSirbadovani foladebi aRiniSneba 

asoTi У (yofili ssrk-s standartis mixedviT), mis 

Semdeg mdgomi ricxvi axasiaTebs foladSi naxSirbadis  

masur Semcvelobas 0,1 %-Si. magaliTad, foladSi У10 

naxSirbadis Semcveloba 100,1=1%. aso A boloSi 

aRniSnavs maRalxarisxovan foladebs minarevebis mini-

maluri masuri SemcvelobiT. 

legirebuli saiaraRo foladebi aRiniSnebian cifriT, 

romelic Seesabameba naxSirbadis masur Semcvelobas 

meaTed procentebSi, Semdgom mdgomi asoebi Seesaba-

mebian malegirebel elementebs (Г-manganumi, X-qromi, C-

siliciumi, B-volframi, -vanadiumi), xolo Semdgom 

mdgomi cifrebi malegirebeli elementis masur Sem-

cvelobis procentebSi. Rrma gamowrTobadobis saiara-

Ro legirebuli foladebi markiT 9ХС, ЗВСГ, Х, 11Х, ХВГ 

gamoirCeva mcire deformaciebiT Termuli damuSavebis 

dros. moxmarebisaTvis gankuTvnili foladebis sorta-

menti moyvanilis Tavi 2-Si. 

swrafmWreli foladebis ZiriTadi markebi moyvani-

lia cxr. 1.5-Si, xolo fizikur-meqanikuri da teqnolo-

giuri maxasiaTeblebi cxr. 1.6 da cxr. 1.7. swrafmWreli 
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cxrili 1.3 

farTod gavrcelebuli markebis naxSirbadovani da legirebuli foladebis 

ZiriTadi fizikur-meqanikuri maxasiaTeblebi 
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iaraRi, Roji  
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pr
o
c
en
t
i 

T
b
o
me
d
eg

o

b
a 
C

 

gamoyenebis are  

 

g
r
/s
m3
 

HB 

mowvis 
Semdeg 

wrTobisa da moSvebis 
Semdeg 

HB 


g
aW
, 

mp
a R, 

mpa 

dartymiTi 
siblate 

aH105 j/m2 
HRCЭ 

11X; 

11X  

7,82 <341 217 _ <2700 1,6 63-66 15,5-17,0 200-250 SigaxraxnmWreli da sxva 
mWreli iaraRi diametriT 
30 mm, wrTobadi gacivebiT 
cxel garemoSi  

X;ШХ15 7,83 <388 229 730 <2300 0,5 63-66 14,5-16,5 240-250 Roji, kalibrebi da rgo-
lebi, saxarato, satexi da 
sarandavi saWrisebi 

9XC 7,83 <415 241 700 <2200 0,25 63-65 12,5-14,0 240-250 mWreli iaraRi, sadaRavi 

XBECГ 7,83 <388 255 _ <3200 _ 62-64 14,0-15,5 200-220 mrgvali garexraxnmWreli, 
gamSleli da sxv. 

XBГ 7,83 <5140 255 _ <3400 _ 63-66 14,4-16,0 200-220 xraxnuli kalibrebi, 
dagrZelebuli iaraRebi, 
civad gamosatvifri mat-
ricebi da puansonebi 

X6B _ <5780 229 725 <3150 _ 59-61 12,0-14,0 400-500 xraxnis mosagori iaraRi 
(gorgolaWebi da xnaxn-
mWrelebi), xeli xerxis 
pirebi, merqnisdasamuSavebe-
li iaraRi 

X121 

X12M 

_ 

_ 

<5780 

<5780 
255 

255 

_ 

_ 

<3040 

_ 

2,95 63-65 

63-65 

15,0-17,0 

_ 

490-510 

490-510 

civi Stampebi, mosagori 
garexraxnmWrelebi, amosa-
Cexi da gamkveTi Stampebis 
matricebi da puansobebi 

 

1
3
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cxrili 1.4 

farTod gavrcelebuli markebis naxSirbadovani da legirebuli foladebis 

teqnologiuri maxasiaTeblebi 

foladis 

marka 

teqnologiuri maxasiaTeblebi wrTobis 

temperatura, C, 

gacivebis 

garemo 

moSvebis 

temperatura, 

C 

sisale HRCЭ 

wrTobisa da 

moSvebis 

Semdeg  

damuSavebadoba 

xexvadoba SeduRebadoba 
kvбр kvтс 

У7; У7A  1,2 1,2 kargi damakmayo-

filebeli 

600-820, wyali, 

zeTi 

150-160 

200-220 

62-64 

58-60 

У8; У8A 1,1 1,2 kargi damakmayo-

filebeli 

800-800, wyali, 

zeTi 

150-160 

200-220 

62-64 

58-60 

У9; У9A; 

У10; У10A 

1,0 1,1 kargi _ 

760-780, wyali, 

zeTi 

150-160 

200-220 

63-64 

59-60 

У11; У11A 0,9 0,9 kargi _ 150-160 

200-220 

63-64 

59-60 

У12; У12A 0,8 0,9 kargi _ 150-160 

200-220 

63-64 

59-60 

У13; У13A 0,7 0,9 kargi _ 150-160 

200-220 

63-64 

59-60 

11X; 11X 1,0 1,1 damakmayo-

filebeli 

_ 840-860, zeTi 150-170 

130-150 
63-66 

X; ШХ15 0,5 0,9 damakmayo-

filebeli 

_ _ 170-210 59-60 

 
 
 

1
4
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cxrili 1.4-is gagrZeleba 

foladis 

marka 

teqnologiuri maxasiaTeblebi wrTobis 

temperatura, C, 

gacivebis 

garemo 

moSvebis 

temperatura, 

C 

sisale HRCЭ 

wrTobisa da 

moSvebis 

Semdeg  

damuSavebadoba 

xexvadoba SeduRebadoba 
kvбр kvтс 

9XC 0,5 0,9 damakmayo-

filebeli 

_ _ 180-250 59-63 

XBГ, XBCГ 0,5 0,8 damakmayo-

filebeli 

_ 830-860, zeTi 150-200 

200-300 

140-160 

63-64 

59-63 

61-63 

X6B 0,5 0,9 damakmayo-

filebeli 

_ 980-1000, zeTi 150-170 

280-300 

63-64 

57-59 

X121 

 

0,3 0,8 damakmayo-

filebeli 

_ 1030-1050, zeTi 180-200 

400-420 

61-63 

58-59 

X12M 0,3 0,8 damakmayo-

filebeli 

_ 1000-1030, zeTi 190-210 

320-350 

61-63 

58-59 

 

SeniSvna: 1. xexvadoba moyvanilia etalonuri foladis У12 mimarTebiT. 2. SeduRebadoba xasiaTdeba 

swrafmWrel foladTan pirdapiri SeduRebis unariT. 

 

 

 

 

1
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cxrili 1.5 
swrafmWreli foladis ZiriTadi markebi sxvadasxva qveynebis 

warmoebis analogebis CvenebiT 

foladis markis aRniSvna ГОСТ-iT an standartiT 
gamoyenebis areebi 

ГОСТ- 19265* 
DIN 

germania 
AISI 
aSS 

APNOR 
safrangeTi 

ISO 

P18 S18-0-2 T1 Z80W18 1.3353   naxSirbadovani, legirebuli, sakonst-

ruqcio foladebis dasamuSavebeli yvela 

saxis mWreli iaraRi 

P12 _ T7 _ 1.3302   igive, rac P18  

P9 _ _ _ _   martivi formis iaraRebisaTvis, romle-

bic ar Txouloben xexviT damuSavebis did 

moculobas, sakonstruqcio masalebis da-

damuSaveblad 

P6M5 S6-5-3 M3 Z130WDV06-05-04 1.3343   igive, rac P18 (mizanSewonilia xraxnsaW-

reli iaraRisaTvis da dartymis qveS 

momuSave iaraRebisaTvis) 

11P3AM32 _ _ _ _   martivi formis iaraRisaTvis naxSirba-

dovani da mciredlegirebuli foladebis, 

simtkiciT 800 mpa, dasamuSaveblad. 

P6M53 S6-5-3 M3 Z130WDV06-05-4 _   sasufTao da naxevradsasufTao iaraRe-

bisaTvis (fasonuri saWrisebi, gamSlelebi, 

sawelavebi, frezebi) aralegirebuli da 

legirebuli sakonstruqcio foladebis 

dasamuSaveblad. 

1
6
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cxrili 1.5-is gagrZeleba 

foladis markis aRniSvna ГОСТ-iT an standartiT 
gamoyenebis areebi ГОСТ- 19265* DIN 

germania 
AISI 
aSS 

APNOR safrangeTi ISO 

P123 

 

S12-1-4 _ _ 1.3318   sasufTao iaraRisaTvis blanti fola-

debis da abraziuli Tvisebebis masale-

bis dasamuSaveblad. 

P18K52 _ T4 Z85WK18-05 _   Savad da naxevradsasufTao iaraRebisa-

Tvis maRali simtkicis, uJangavi da mxur-

valmtkice, foladebis dasamuSaveblad. 

P9K5 _ _ _ _   sxvadasxva iaraRisaTvis uJangavi da 

mxurvalmtkice agreTve amaRlebuli si-

salis foladebis dasamuSaveblad. 

P6M5K5 S6-5-5-5 M35 Z80WDKV(06-05-05-02) 1.3243   Savad da naxevradsasufTao iaraRebisa-

Tvis gaumjobesebuli legirebuli, agreTve 

uJangavi foladebis dasamuSaveblad 

P9M4K8 _ _ _ _   sxvadasxva iaraRebisaTvis maRali simt-

kicis, uJangavi, mxurvalmtkice folade-

bisa da Senadnobebis, agreTve gaumjobe-

sebuli legirebuli foladebis dasamu-

Saveblad. 

 

 

 

1
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cxrili 1.6 

swrafmWreli foladebis ZiriTadi fizikur-meqanikuri Tvisebebi 

foladis 

marka 
 

gr/sm3 

sisale wrTobis Semdeg temperatura, C 

T
b
o
me
d
eg

o
b
a 

mo
w
vi
s
 

S
em
d
eg

 (
H

B
) 

w
r
T
o
b
is

 d
a 

mo
S
ve
b
is

 
S
em
d
eg

 
(H

R
C

Э
) 

R, mpa 

a
H
1
05
 j

/m
2  

w
r
T
o
b
is

 

mo
S
ve
b
is

 

P18 8,75 255 63 2900-3100 3,0 1270 560 620 

P12 8,39 255 63 3000-3200 3,8 1250 560 620 

P9 8,3 255 63 3350 2,0 1230 560 620 

P6M5; P6AM5 8,15 255 64 3300-3400 4,8 1220 550 620 

11P3AM32 7,9 255 63 2900-3100 _ 1200 550 620 

P6M53 8,15 269 65 3300-3400 4,8 1220 550 630 

P123 8,39 269 64 3000-3100 2,7 1250 560 630 

P18K52 8,75 285 64 2600-3100 2,0 1280 570 640 

P9K5 8,25 269 64 2500 0,7 1230 570 630 

P6M5K5 8,15 269 65 3000 2,75 1230 550 630 

P9M4K8 8,3 285 65 2500 2,6 1230 550 630 

P2AM9K5 7,8 285 65 _ _ 1200 540 630 

SeniSvna: Tbomedegoba fasdeba moSvebis temperaturiT 4 sT ganmavlobaSi, romlis Semdeg foladis 

sisale miaRwevs 59 HRCЭ. 

 

1
8
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cxrili 1.7 

swrafmWreli foladebis teqnologiuri maxasiaTeblebi 

 

foladis 

marka 

plastikuroba temperaturaze, 

C kv kш 
midrekileba 

gadaxurebisaken 

midrekileba 

gaunaxSirbadovnebisaken 
900 1000 1100 1200 

A11P3M32 5,0 5,7 6,6 5,5 1,2 0,8 diax amaRlebuli 

P6M5 9,5 9,4 7,4 5,2 1,0 0,8 ~ ~ 

P6M5K5 5,5 7,1 6,5 5,5 0,75 0,8 ~ ~ 

P9 9,3 8,6 6,3 4,5 1,3 0,4 ~ damakmayofilebeli 

P9K5 6,1 7,5 6,1 5,7 0,85 0,4 ~ amaRlebuli 

P9K10 6,0 6,9 7,9 6,1 0,75 0,4 ~ amaRlebuli 

P9M4K8 4,9 6,8 7,1 5,6 0,65 0,6 ~ amaRlebuli 

P12 6,3 6,6 5,5 5,0 1,2 0,8 naklebi, vidre 

P9 

damakmayofilebeli 

P123 4,4 7,6 6,8 6,2 1,0 0,6 igive igive 

P122K8M3 3,8 6,3 6,5 6,0 0,65 0,5 diax damakmayofilebeli 

P18 4,0 5,1 5,6 4,9 1,0 1,0 ara igive 

 

SeniSvna: plastikuroba n628,0 , sadac n – brunTa ricxvia, romelzec xdeba nimuSis momrgvaleba 

gamocdis dros; kц _ mowodebul mdgomareobaSi foladis damuSavebadobis koeficienti 

sali Senadnobis saWrisiT; kш  – foladis xexvadobis koeficienti Termulad damuSavebul 

mdgomareobaSi.  

 

1
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cxrili 1.8 

Camosxmuli swrafmWreli foladebis qimiuri  
Sedgeniloba 

f
o
l
ad

is
 

ma
r
ka
 

komponentis masuri Semcveloba 

C Mn Si Cr W Mo V 

Рл-1 

Рл-2 

Рл-3 

Рл-4 

0,85-0,95 

0,9-1,0 

0,95-1,05 

1,0-1,1 

0,4-0,7 

0,9-1,3 

0,5-0,8 

0,5-0,8 

0,2-0,4 

0,2-0,4 

0,3-0,8 

0,3-0,6 

3,0-4,0 

2,0-3,0 

3,8-4,4 

2,8-3,5 

5,0-7,0 

8,0-10,0 

5,5-6,5 

5,0-6,0 

3,0-4,0 

1,0-1,5 

4,5-5,5 

4,0-5,5 

2,0-2,6 

2,0-2,6 

1,8-2,2 

2,8-3,2 

 

foladebi aRiniSneba asoebiT, romlebic Seesabameba 

karbidwarmomqmnel da malegirebel elementebs (P-

volframi, M-molibdeni, -vanadiumi, A-azoti, K-ko-

balti, T-titani, Ц-cirkoniumi). asoebis Semdeg dganan 

cifrebi, romlebic aRniSnaven mis win mdgomi asos 

Sesabamisi elementis masur Semcvelobas procentebSi 

(qromis Semcveloba 4%-mde aRniSvnaSi ar eCveneba). 

azotis Semcvelobas uCveneben meased procentebSi. 

aRniSvnis TavSi mdgomi cifri uCvenebs naxSirbadis  

Semcvelobas meaTed procentebSi (magaliTad, foladi 

margiT 11P3AM32 Seicavs 11,% _ C; 3% _ W; 3% _ M0 

da V) 

swrafmWreli foladebis Wris Tvisebebi ganisaz-

Rvreba ZiriTadi karbidwarmomqmneli elementebis _ 

volframi, molibdeni, vanadiumi da malegirebeli ele-

mentebis – kobalti, azoti moculobiT. vanadiumi mcire 

masuri Semcvelobis (3%) gamo mxedvelobaSi ar miiReba 

da foladebis Wris unari rogorc wesi ganisazRvreba 

volframuli ekvivalentiT – toli (W+2M0)%.  

swrafmWreli foladebis preiskurantSi gamoiyofa 

foladebis sami jgufi: 1 jgufis foladebi vol-

framul ekvivalentiT 16% kobaltis gareSe, me-2 
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jgufis foladebi – 18%-mde da kobaltis SemcvelobiT 

5%, me-3 jgufis foladebi – 20% da kobaltis Semcve-

lobiT 5...10%. Sesabamisad gansxvavdeba am jgufebis 

foladebis Wris unaric. 

standartulis garda gamoiyeneba agreTve specia-

luri swrafmWreli foladebic, romlebic Seicaven 

titanis karbonitridebs. magram am foladebis maRali 

sisalis gamo garTulebulia maTi namzadebis meqaniku-

ri damuSaveba da Sesabamisad SezRudulia gamoyenebis 

are. ZneladdasamuSavebeli masalebis dasamuSaveblad 

iyeneben fxvniluri metalurgiis meodiT miRebul 

swrafmWrel foladebs Р6М5-П da Р6М5К5-П am fola-

debis maRali Wris unari ganisazRvreba gansakuTre-

bulad mciremarclovani struqturiT, romelic uzrun-

velyofs maRali simtkices, mWreli wibos momrgvalebis 

mcire radiuss, Wris gaumjobesebul damuSavebadobas, 

gansakuTrebiT xexvis dros. bolo dros warmatebiT 

iyeneben uvolframo uaxlesi markis swrafmWrel fo-

ladebs, romlebic Seicaven sxvadasxva malegirebel 

elements, maT Soris alumins, molibdens, nikels da 

sxv. 

swrafmWreli da sakonstruqcio foladebis narCene-

bis gamoyenebis mizniT martivi formis mWreli iaraRe-

bis dasamzadeblad SemuSavebulia Camosasxmeli swraf-

mWreli foladebi (cxr. 1.8). swrafmWreli foladebis 

sortamenti moyvanilia Tavi 2-Si. 

 

$ 1.2. sali Senadnobebi 

 

sali Senadnobebi Seicaven karbidebis,  nitridebis, 

karbonitridebis Zneldnobadi liTonebis da Semkvre-

lebis narevs. sali Senadnobebis standartuli markebi 

miRebulia volframis, titanisa da tantalis karbide-
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bis bazaze. Semkvrelis saxiT iyeneben kobalts. 

zogierTi markis sali Senadnobis Semadgenloba da 

ZiriTadi maxasiaTeblebi moyvanilia cxr. 1.9. 

karbiduli fazebisa da Semkvrelis Semadgenlobi-

dan gamomdinare sali Senadnobis aRniSvna Seicavs 

asoebs, romlebic axasiaTeben karbidwarmomqmneli ele-

ments (B-volframi, T-titani, meore aso T-tantali) da 

Semkvrelis (K-kobalti). 

erTkarbidian sal SenadnobebSi karbidwarmomqmneli 

elementis masuri wili, romelic ekuTvnis mxolod 

volframis karbids, ganisazRvreba rogorc sxvaoba 

100%-sa da Semkvrelis masur wils Soris (cifri aso K 

Semdeg), magaliTad, Senadnobi BK4 Seicavs 4% _ 

kobalts da 96% _ WC. orkarbidian sal SenadnobSi 

WC+TiC cifri karbidwarmonqmneli elementis T-s Semdeg 

gansazRvravs am elementis (titanis) karbidis masur 

wils, Semdgomi cifri wili ekuTvnis Semkrelis masur 

wils, danarCeni – volframis karbidis masur wils 

(magaliTad, Senadnobi T5K10 Seicavs 5%-TiC, 10%-Co da 

75% _ WC). 

samkarbidian SenadnobSi cifri asoebis TT Semdeg 

aRniSnavs titanisa da tantalis karbidebis masur 

wils. cifri aso K-s Semdeg Semkvrelis masur wils, 

danarCeni volframis karbidis masuri wilia (magali-

Tad, Senadnobi TT8K6 Seicavs 6% _ Co, 8% TiC+TaC, 86% 

_ WC.  

ISO standartiT liTondamuSavebaSi gamoyofilia 

sali Senadnobis mWreli iaraRis gamoyenebis sami 

jgufi: jgufi P-masalebis dasamuSaveblad, romlebic 

iZlevian uwyvet burbuSelas, jgufi K – monatex bur-

buSelas da jgufi H – sxvadasxva masalebis dasamuSa-

veblad (universluri sali Senadnobebi). yoveli sfero  

iyofa  jgufebad  da qvejgufebad cxr. 1.10 moyvanilia
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cxrili 1.9 

zogierTi markis sali Senadnobis Semadgenloba, ZiriTadi 

fizikur-meqanikuri maxasiaTeblebi da gamoyenebis are 

Senad-

nobis 

marka 

komponentebis masuri 

Semcveloba, % 

fizikur-meqanikuri 

maxasiaTeblebi 
gamoyenebis are 

WC TiC TaC Co 
H, mpa 

aranaklebi 
, g/sm3 

sisale 
HRA  

Senadnobebis volframuli jgufi 

BK3 97 _ _ 3 1100 15,0-15,3 89,5   sasufTao axarateba, xraxnis sabo-

loo damuSaveba. ruxi Tujis, feradi 

liTonebisa da maTi Senadnobebis, 

araliTonuri masalebis; furclovani 

minis daWra 

BK3-M 97 _ _ 3 1100 15,0-15,3 91,0   sasufTao axarateba, SigCarxva, ga-

farToeba, xraxnis moWra sali, legi-

rebuli da gaTeTrebuli Tujebis, 

cementirebuli da nawrTobi folade-

bis, maRali abraziulobis araliTo-

nuri masalebis 

BK4 96 _ _ 4 1400 14,9-15,2 89,5   Savad axarateba mosaxsneli fenis 

araTanabrobis SemTxvevaSi, Savad da 

sufTad frezva, ganburRva da SigCar-

xva, naxvretebis damuSaveba Savad  

 

2
3
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cxrili 1.9-is gagrZeleba 

Senad-
nobis 
marka 

komponentebis masuri 
Semcveloba, % 

fizikur-meqanikuri 
maxasiaTeblebi 

gamoyenebis are 
WC TiC TaC Co 

H, mpa 
aranaklebi 

, g/sm3 
sisale 
HRA  

BK4        zenkerebiT Tujis, feradi liTo-

nebisa da Senadnobebis, titanisa da 

Senadnobebis detalebSi 

BK6 94 _ _ 6 1500 14,6-15,0 88,5   Savad da naxevradsufTa axarate-

ba, saWrisebiT xraxnis Savad moWra, 

mTliani sibrtyeebis naxevradsufTa 

frezva, ganburRva, SigCarxva, zen-

kereba ruxi Tujis, feradi liTo-

nebis da Senadnobebis detalebis 

damuSavebis dros 

BK6-M 94 _ _ 6 1350 14,8-15,1 90,0   naxevradsufTa damuSaveba mxur-

valmtkice foladebis da Senadno-

bebis, austenitis klasis uJangavi 

foladebis, specialuri sali da 

nawrTobi Tujebis, sali brinjaosi, 

msubuqi liTonebis Senadnobebis. 

nawrTobi, nedli naxSirbadovani da 

legirebuli foladebis dabal 

siCqareze da mosaxsneli fenis 

mcire kveTiT.  

 

2
4
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cxrili 1.9-is gagrZeleba 

Senad-
nobis 
marka 

komponentebis masuri 
Semcveloba, % 

fizikur-meqanikuri 
maxasiaTeblebi 

gamoyenebis are 
WC TiC TaC Co 

H, mpa 
aranaklebi 

, g/sm3 
sisale 
HRA  

BK6-OM 92 _ 2 6 1200 14,7-15,0 90,0   sasufTao da naxevrad sufTa 

axarateba, SigCarxva, gafarToeba, 

xraxnis moWra sali legirebuli 

da gaTeTrebuli Tujebis, nawrTobi 

foladebis, zogierTi markis uJan-

gavi, maRali simtkicis, mxurvalm-

tkice foladebisa da Senobebis 

gansakuTrebiT titanis, folframi-

sa da molibdenis bazaze 

BK8 92 _ _ 9 1600 14,4-14,8 87,5   Savad axarateba (dinamiur piro-

bebSi), randva, Savad frezva, burRva, 

Savad SigCarxva da zenkereba ruxi 

Tujis, feradi liTonebisa da maTi 

Senadnobebis uJangavi, maRali sim-

tkicisa da mxurvalmtkice Znelad-

dasamuSavebeli foladebis da Se-

nadnobebis, maT Soris titanis Se-

nadnobebis 

BK10-M 90 _ _ 10 1500 14,3-14,6 88,0   burRva, zenkereba, gafarToeba, 

frezva, kbilebis frezva foladis, 

2
5
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cxrili 1.9-is gagrZeleba 

Senad-
nobis 
marka 

komponentebis masuri 
Semcveloba, % 

fizikur-meqanikuri 
maxasiaTeblebi 

gamoyenebis are 
WC TiC TaC Co 

H, mpa 
aranaklebi 

, g/sm3 
sisale 
HRA  

        Tujebis, zogierT ZneladdasamuSa-

vebeli masalis mTliani sali Se-

nadnobis mcire zomis iaraRebiT. 

BK10-OM 88 _ 2 10 1400 14,3-14,6 88,5   Savad da naxevradsufTa damuSave-

ba sali, legirebuli da gaTeTre-

buli Tujebis, uJangavi zogierTi 

markis foladis, maRali simtkicis 

mxurvalmtkice foladebis da Se-

nadnobebis, gansakuTrebiT titanis, 

volframis, molibdenis Senadnobe-

bis zogierTi saxis monoliTuri 

iaraRis dasamzadeblad. 

BK15 85 _ _ 15 1800 13,9-14,1 86,0   merqnis dasamuSavebeli mWreli 

iaraRebi. 

Senadnobebis titan-folframiani jgufi 

T30K4 66 30 _ 4 950 9,5-9,8 92,0   sasufTao axarateba mosaxsneli 

fenis mcire kveTiT; xraxnis moWra, 

gafarToeba uwrTobi da nawrTobi 

naxSirbadovani foladebis. 

 

2
6
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cxrili 1.9-is gagrZeleba 

Senad-
nobis 
marka 

komponentebis masuri 
Semcveloba, % 

fizikur-meqanikuri 
maxasiaTeblebi 

gamoyenebis are 
WC TiC TaC Co 

H, mpa 
aranaklebi 

, g/sm3 
sisale 
HRA  

T15K6 79 15 _ 6 1150 11,1_11,6 90,0   naxevradsufTa axarateba (uwyveti 
Wra), sasufTao axarateba (wyvetili 
Wra), xraxnis moWra saWrisebiT da 
mbrunavi TavebiT, naxevradsufTa da 
sufTa frezva mTliani zedapirebis, 
ganburRva, SigCarxva, sufTa zenke-
reba, gafarToeba da a.S. naxSirba-
dovani da legirebuli foladebis.  

T14K8 78 14 _ 8 1250 11,2-11,6 89,5   Savad axarateba araTanabari mo-

saxsneli fenebiT uwyveti Wris 

dros, naxevradsufTa da sufTa axa-

rateba wyvetili Wris dros, Savad 

frezva mTliani-gaSlili zedapire-

bis, ganburRva sxmuli da naWedi 

naxvretebis, Savad zenkereba nax-

Sirbadovani da legirebuli fola-

debis. 

T5K10 85 6 _ 9 1400 12,4-13,1 88,5   Savad axarateba (dinamiur piro-

bebSi) fasonuri Wra, gadaWra 

saxarato  

2
7
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cxrili 1.9-is gagrZeleba 

Senad-
nobis 
marka 

komponentebis masuri 
Semcveloba, % 

fizikur-meqanikuri 
maxasiaTeblebi 

gamoyenebis are 
WC TiC TaC Co 

H, mpa 
aranaklebi 

, g/sm3 
sisale 
HRA  

        saWrisebiT, sasufTao randva, Savad 

frezva wyvetili zedapirebis da 

sxva damuSavebis saxeebi naxSirba-

dovani da legirebuli foladebis, 

umetesad naWedebis saxiT, naStampe-

bisa da sxmulebis qerqze. 

T5K12 83 5 _ 12 1650 13,1_13,5 87,0   mZime Savad axarateba foladis 

naWedebis, naStampebis da sxmulebis 

qerqze nuJrebiTa da qviSiT, widiT 

da sxva araliTonuri CanarTebiT, 

mosaxsneli fenis araTanabrobiT, 

dartymebis SemTxvevaSi randvis 

dros naxSirbadovani da legire-

buli foladebis, naxvretebis bur-

Rva foladSi. 

Senadnobebis titani-tantali- volframis jgufi 

TT7K12 81 4 3 23 1650 13,0-13,3 87,0   igive rac T5K12 SenadnobisaTvis, 

foladis burRvis gamoklebiT, mZi-

me Savad frezva naxSirbadovani da 

legirebuli foladebis. 

2
8
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cxrili 1.9-is gagrZeleba 

Senad-
nobis 
marka 

komponentebis ma-
suri Semcveloba, % 

fizikur-meqanikuri 
maxasiaTeblebi 

gamoyenebis are 
WC TiC TaC Co 

H, mpa 
aranaklebi 

, g/sm3 
sisale 
HRA  

TT8K6 84 8 2 6 1250 12,8-13,3 90,5   uwyveti axarateba mosaxsneli fe-
nis mcire kveTiT foladis sxmulis 
maRali simtkicis uJangavi folade-
bis, maT Soris nawrTobis. feradi 
liTonebis Senadnobebis. sasufTao 
da naxevradsufTa axarateba, Sig-
Carxva, frezva da burRva Tujebis. 

TT10K8-Б 82 3 7 8 1450 13,5-13,8 89,0   Savad da naxevradsufTa damuSave-
ba zogierTi markis uJangavi Zne-
laddasamuSavebeli, naklebmagnitu-
ri, mxurvalmtkice foladebisa da 
Senadnobebis, maT Soris titanis. 

TT20K9 71 8 12 9 1300 12,0-13,0 89,0   foladis frezva, Rrma Rarebisa 
da damuSavebis sxva saxeebis dros, 
romlebic Txouloben Senadnobis 
maRal moTxovnas winaaRmdegoba ga-
uwios Tbur da meqanikur ciklir 
datvirTvebs. 

SeniSvna: 1. forianobis xarisxi 0,2%; 2. grafitis masuri wili 0,5...0,2%; 3. marcvlebis raodenobis 
gansazRvris dros 100% aiReba yoveli karbiduli fazis moculoba; 4. volframis karbidis 
calkeuli msxvili marcvlis zoma, romelic 10-jer aRemateba cxrilSi naCveneb sidideze 
ar daiSveba.  

2
9
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cxrili 1.10 

ISO klasifikaciiT zogierTi qveynis sali Senadnobebis markebis 

saCvenebeli Sesatyvisoba 

ISO-s mixedviT 

gamoyenebis jgufi 
sali Senadnobis markebi mwarmoebeli qveynebis mixedviT 

Zi
r
iR

ad
i 

qv
ej

g
u
f
i 

s
is

al
e 

H
R

A
 

ma
r
ki
r
eb
is

 
f
er

i 

Г
О

С
Т
 3
88
2-
74
 

Т
У

4
8

-3
0

8
-8

0
 

s
is

al
e,
 H

V
 


, 
g
r
/s
m3
 

aS
S
 

f
ir

ma
 `
ko

r
o
ma
n
-

t
i~
 (

C
o

ro
m

an
t)
 

S
ve
d
eT

i 

f
ir

ma
 

`v
al

t
er

i~
 

(W
al

te
r)
 g

er
ma
ni
a 

f
ir

ma
 

`x
er

t
el

i~
 

(H
er

te
l)
 g

er
ma
ni
a 

f
ir

ma
 

`s
u
mi
t
o
mi
~ 

(S
u

m
it

o
m

o
) 

ia
po

ni
a 

P 

P01 96,5 

l
u
r
j
i 

T30K4 MC101 1710-1890 6,27-6,48 C8 F02;SIP _ _ ST10P; 

AC10; 

AC815 

P10 94,0 T15K6 MC11 1525-1675 10,22-10,38 C70 SIP; S10T; 

GC415; 

GC015 

_ _ ST10P; 

AC815 

P15 93,3 _ _ -_ _ _ _ WT-1 _ _ 

P20 92,3 T14K8 MC121 1475-1625 11,60-11,79 C7 S2; GC120 WPM P2F AC720; 

ST20E 

P25 89,5 TT20K9 MC137 

MC2210 

1485-1635 11,68-11,84 C60 GC1025; 

SM; SMA 

WPM P2F _ 

P30 88,5 T5K10 MC131; 

MC1460 

1430-1570 11,35-11,51 C6 SM30; S30T WPM, 

WP40 

P2F; GX AC835; 
ST30E; 

A30 

3
0
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cxrili 1.10-is gagrZeleba 
ISO-s mixedviT 

gamoyenebis jgufi 
sali Senadnobis markebi mwarmoebeli qveynebis mixedviT 

Zi
r
iR

ad
i 

qv
ej

g
u
f
i 

s
is

al
e 

H
R

A
 

ma
r
ki
r
eb
is

 
f
er

i 

Г
О

С
Т
 3
88
2-
74
 

Т
У

4
8

-3
0

8
-8

0
 

s
is

al
e,
 

H
V

 


, 
g
r
/s
m3
 

aS
S
 

f
ir

ma
 `
ko

r
o
ma
n
-

t
i~
 (

C
o

ro
m

an
t)
 

S
ve
d
eT

i 

f
ir

ma
 

`v
al

t
er

i~
 

(W
al

te
r)
 g

er
ma
ni
a 

f
ir

ma
 

`x
er

t
el

i~
 

(H
er

te
l)
 g

er
ma
ni
a 

f
ir

ma
 

`s
u
mi
t
o
mi
~ 

(S
u

m
it

o
m

o
) 

ia
po

ni
a 

P P40 90,8 

l
u
r
j
i T5K18 MC146 1320-1460 13,04-13,20 C50 S6 WP40 GX ST40E; 

AS835;  

P50 _ TT7K12 _ _ _ C5 R4 _ GX _ 

M 

M10 93,6 

yv
iT

el
i 

TT8K6 MC211 1590-1680 14,70-14,86 _ RIP; 

HI3A 

WM15; 

WT2 

KM1 _ 

M20 93,1 TT10K8-Б MC221 1530-1630 13,81-13,97 _ GC415; 

GC015; 

SH; 

H13A 

WM15; 

WT2 

KN1 _ 

M30 91,8 BK10-OM _ _ _ _ S6; H10F WT1 _ _ 

M40 _ TT7K12 _ _ _ _ R4 _ _ _ 

K 

K01 _ 

w
iT

el
i 

BK3; 

BK3M 

MC301 1760-1940 14,95-15-11 C4 H05 _ _ H1; H2; 

AC10 

K05 93,8 BK6-M MC306 1665-1835 14,74-14,94 _ _ _ KM1 _ 

K10 93,4 BK6-OM MC313; 

MC3210 

1505-1655 14,74-14,04 C3 H1P; 

GC310 

WK10; 

WT2 

KM1; 

K20  

G10E; 

AC10 

3
1
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cxrili 1.10-is gagrZeleba 

ISO-s mixedviT 

gamoyenebis jgufi 
sali Senadnobis markebi mwarmoebeli qveynebis mixedviT 

Zi
r
iR

ad
i 

qv
ej

g
u
f
i 

s
is

al
e 

H
R

A
 

ma
r
ki
r
eb
is

 
f
er

i 

Г
О

С
Т
 3
88
2-
74
 

Т
У

4
8

-3
0

8
-8

0
 

s
is

al
e,
 

H
V

 


, 
g
r
/s
m3
 

aS
S
 

f
ir

ma
 `
ko

r
o
ma
n
-

t
i~
 (

C
o

ro
m

an
t)
 

S
ve
d
eT

i 

f
ir

ma
 

`v
al

t
er

i~
 

(W
al

te
r)
 g

er
ma
ni
a 

f
ir

ma
 

`x
er

t
el

i~
 

(H
er

te
l)
 g

er
ma
ni
a 

f
ir

ma
 

`s
u
mi
t
o
mi
~ 

(S
u

m
it

o
m

o
) 

ia
po

ni
a 

K K20 88,5 

w
iT

el
i 

BK6 MC318 1575-1725 12,80-12,96 C2 SMA; HBA; 

H20 

WKM; 

WT2 

KM1; 

K20 

G10E; 

A30 

   MC321 1450-1600 14,64-14,86 C2 SMA; HBA; 

H20 

WKM; 

WT2 

KM1; 

K20 

G10E; 

A30 

K30 87,5 BK8; 

BK8M 

_ -_ _ CT H20; HBA WK40 _ _ 

K40 87,5 BK15 _ _ _ _ _ WK40 _ _ 

 
SeniSvna: sali Senadnobis markebi ekuTvnis gamoyenebis ZiriTad qvejgufs. isini SesaZlebelia 

gamoyenebuli iyos mezobel qvejgufebSi.  

 

 

 

 

 

3
2
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ISO standartiT sali Senadnobebis gamoyenebis jgu-

febi da Sesabamisi markebi (yofili ssrk da sxva qvey-

nebis). 

sali Senadnobis masalebis miwodeba xdeba sxvada-

sxva saxiT. sali Senadnobebis namzadebis ZiriTadi 

saxeebi misarCilavad moyvanilia cxr 1.11. 

garda misarCilavi da dasawebebeli firfitebis, 

farTo gamoyeneba hpoves sacvlelma mravalwaxnaga 

firfitebma (cxr. 1.12). am firfitebis zomebi waxnagebis 

sxvadasxva ricxviT moyvanilia danarTi 2-Si (cxr. 1.1), 

xolo firfitebis damzadebis sizuste danarTi 3-Si 

(cxr. 1.3). firfitebi aRWurvilia agreTve  burbuSelas 

samsxvrevi elementebiT, romlebic formirdeba rogorc 

dawnexvis ise Semdgomi damuSavebis dros. 

mravalwaxnaga firfitebi mzaddeba rogorc stan-

dartuli markis sali Senadnobebisagan, ise dafaruli 

sxvadasxva kompoziciebiT TiC, TiN, Al2O3 da a.S. dafa-

ruli firfitebi xasiaTdebian amaRlebuli medegobiT. 

standartuli markis sali Senadnobis aRniSvnas tita-

nis karbidis dafarviT (sisqiT 3...10 mkm) emateba ТУ 48-

19-151-75, titanis nitridiT – asoebi КИБ (ТУ 035-806-80), 

xolo ISO-s aRniSvnaSi – aso C.  

mzaddeba agreTve specialuri sali Senadnobis 

firfitebi (magaliTad, teqnikuri pirobebiT ТУ 48-19-

308-80). am jgufis Senadnobebi (jgufebi `MC~) xasiaT-

debian amaRlebuli Wris unariT. Senadnobis aRniSvna 

Sedgeba asoebisagan MC da daufaravi firfitebisaTvis 

samniSna ricxvebiT, xolo dafaruli firfitebisaTvis 

oTxniSna. 

pirveli cifri aRniSnavs ISO standartis mixedviT 

klasifikaciiT gamoyenebis ares (1 – uwyveti burbuSe-

liT damuSavebadi  masalebi,  2 – Camotexili burbuSe- 

 



 34 

cxrili 1.11 

sali Senadnobis misarCilavi firfitebis 
ZiriTadi tipebi mWreli iaraRisaTvis 

(ГОСТ 25393-82) 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  
               Sesruleba 1    Sesruleba 2 

 
ГОСТ 25395-82 (gamavali, Sig-

saCarxi da revolveluri 

saWrisebi) 

01 

02 

61/1 

61/2 

62/1 

62/2 

0045 

0008 

0052 

0053 

0054 

0055 

C; CD 

1 

_ 

_ 

_ 

_ 

                       marjvena      marcxena 

 
ГОСТ 25397-82 (mimWreli Sig-

saCarxi saWrisebi yru naxv-

ris dasamuSaveblad)  

06 

66/П 

66/Л 

0009 

0062 

0063 

BC, AC 

_ 

_ 

                       marjvena      marcxena 

 
ГОСТ 25426-82 (mimWreli, gamv-

leli, revolveluri da Sig-

saCarxi saWrisebisaTvis) 

07 

 

67/П 

67/Л 

0010 

 

0072 

0073 

AB, BB, 

CB, HB 

_ 

_ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  
marjvena         marcxena 

 
ГОСТ 25402-82 (avtomaturi 

Carxebis saWrisebisaTvis) 

09 0011 _ 

Sesruleba 1    Sesruleba 2 

          marjvena      marcxena          marjvena   marcxena 

 

ГОСТ 25396-82 (gamvleli Sig-

saCarxi da revolveluri  

saWrisebisaTvis) 

10 

70/П 

70/Л 

0012 

0082 

0083 

A; B; C; H 

_ 

_ 

 
 

ГОСТ 25398-82 (xraxnis mosaW-

reli da sasufTao saWrise-

bisaTvis) 

11 0268 EA 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  

 
ГОСТ 253403-82 (jamiseburi 

saWrisebisaTvis) 

12 0014 _ 

                            Sesruleba 2  Sesruleba 3 

 

 

 

 

 

 

 

 

ГОСТ 17163-82 (gadamWreli, 

saRaravi saWrisebisaTvis) 

13/1 

13.2 

13/3 

0267 

0163 

0164 

D, DA 

_ 

_ 

           Sesruleba 2 

 

 

 

 

 

 

 

 

ГОСТ 25399-83 (spiraluri  

burRvisaTvis) 

14/1 

14/2 

0015 

0016 

M 

_ 

 

Sesruleba 1    

Sesruleba 1 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  
                   marjvena         marcxena 

 
ГОСТ 25404-82 (nazolebis 

saWrisebisaTvis) 

15 0017 _ 

 
ГОСТ 25405-82 (sahalete saW-

risebisaTvis) 

16 0018 _ 

 
ГОСТ 25406-82 (burRebisaTvis) 17 0019 _ 

 
ГОСТ 25407-82 (momrgvalebu-

li nazolebis mosaxsneli 

saWrisebisaTvis) 

18 0020 _ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  
                    marjvena         marcxena 

 
ГОСТ 25408-82 (torsuli 

frezebisaTvis) 

20 0022 _ 

 
ГОСТ 25400-82 (bolovana fre-

zebisa da zenkerebisaTvis) 

21 0023 T; UA 

 
ГОСТ 25401-82 (saavtomate 

saWrisebisaTvis) 

23 0256 E 

 
ГОСТ 25409-82 (frezebisaTvis) 24 0024 _ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  

 

ГОСТ 25424-82 (zenkerebisa-

Tvis) 

25 0025 22; 25; 30 

 

ГОСТ 25425-82 (gamSlelebi-

saTvis) 

26 0026 R 

 

ГОСТ 25410-82 (zenkerebisa-

Tvis) 

27 0027 _ 

 

ГОСТ 25411-82 (kuTxuri fre- 

zebisaTvis 

31 0028 _ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  

 
ГОСТ 25412-82 (saRaravi saW-
risebisaTvis) 

32 0029 _ 

 
ГОСТ 25413-82 (centrebisa-
Tvis) 

34 0030 _ 

 
ГОСТ 20771-82 (zolovana fre-
zebisaTvis) 

35 2502 _ 

marjvena         marcxena 

 
ГОСТ 25414-82 (frezebisaTvis) 36 0032 _ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  
                  Sesruleba 1     Sesruleba 2 

 
ГОСТ 25415-82 (Rrma burRvis 

burRebisaTvis) 

38 0033 _ 

 
ГОСТ 25416-82 (mimmarTveli 

burRebisaTvis)  

39 0034 _ 

 
ГОСТ 25417-82 (frezebisaTvis) 41 0035 _ 

 
ГОСТ 25418-82 (burbuSelis 

damxvevebebisaTvis firfite-

bis tipi 12)  

42 0036 _ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  

 
ГОСТ 25419-82 (saRaravi saW-

risebisaTvis) 

43 0037 _ 

 
ГОСТ 25420-82 (nazolebis 

saWrisebisaTvis) 

44 6038 _ 

 
ГОСТ 25421-82 (saavtomate 

saWrisebisaTvis) 

47 0041 _ 

 
ГОСТ 25422-82 (trapeciuli 

kuTxvilis mosaWreli saWri-

sebisaTvis) 

48 0042 _ 
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cxrili 1.11-is gagrZeleba 

standarti da misarCilavi 
mWreli iaraRi 

tipi 
kodi 

ОКП 

СЭВ-is stan-
dartis 

mixedviT forma  
                 marjvena               marcxena 

 
ГОСТ 25423-82 (torsuli fre-
zebisaTvis) 

49 0043 _ 

Sesruleba 1     Sesruleba 2 

 
ГОСТ 25394-82 (T _ formis Ra-
ris frezebisaTvis) 

50/1; 
50/2 

0044 NA; NB 

 
ГОСТ 20312-82 (saRaravi saW-
risebisaTvis) 

51 0092 _ 

SeniSvna: ricxvebi mricxvelSi (tipis aRniSvnaSi) uCveneben: 1 – 

Sesruleba 1; 2 – Sesruleba – 2; asoebi П-marjvena da Л-marc-

xena Sesruleba. 2. cxrilSi naCvenebia ОКП kodis nawili, ro-

melic mosdevs sali Senadnobis markis umaRlesi klasifikaciis 

jgufs. 3. naxatebze zomebi aRniSvniT  _ zomebia presformisa-

Tvis; zomebi aRniSvniT  _ cnobisaTvis. 
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cxrili 1.12 
sacvleli sali Senadnobis firfitebis ZiriTadi saxeebi 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 

kodi ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoi-
Ti 

samwaxnaga firfitebi saxarato 

gamvleli, mimWreli da Sigsa-

Carxi saWrisebisaTvis (ГОСТ 

19043-80*) 

 

01111 

01131 

 

TNUN 

TNGN 

 

0352 

0353 

 

pp. 2, 3, 9-

11, 18-21, 25- 

29, 35 36 

 

samwaxnaga firfitebi naxvretiT 

saxarato gamvleli, mimWreli, 

SigsaCarxi saWrisebisaTvis ko-

pirze samuSaod (ГОСТ 19044-80*) 

 

01113 

01123 

01133 

 

TNUA 

TNMA 

TNGA 

 

0354 

0355 

0356 

 

pp. 4, 5, 13, 

14, 22-24, 31-

34, 37-39 

 

samwaxnaga firfitebi ukana 

kuTxiT 11 saxarati gamvleli, 

mimWreli, SigsaCarxi saWrisebi-

saTvis (ГОСТ 19045-80*) 

 

01311 

01331 

 

TNUN 

TPGN 

 

0357 

0358 

 

pp.1-3, 8-11, 

19, 26-28, 36 

 
 

4
4
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 

kodi ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoi-
Ti 

samwaxnaga firfitebi naxvretiT, 

burbuSelis samsxvrevi RarebiT 

erTi mxridan, gamvleli, mimWre-

li, SigsaCarxi saWrisebisaTvis 

kopirze muSaobis pirobebSi 

(ГОСТ 19046-80*) 

 

01114 

01124 

 

TNUM 

TNMM 

 

0359 

0360 

 

pp. 12-14, 22-

24, 30-33, 37, 

38 

 

samwaxnaga fifritebi naxvretiT, 

burbuSelis samsxvrevi RarebiT 

ori mxridan, gamvleli, mimWre-

li, SigsaCarxi saWrisebisaTvis 

sasufTao damuSavebisaTvis (ГОСТ 

24247-80*) 

01125 TNMG 2053 pp. 4, 22-24, 

30-32, 34 

 

samwaxnaga firfitebi ukana kuT-

xiT 11 da burbuSelis samsxv-

revi RarebiT saxarato gamvle-

li da SigsaCarxi saWrisebisa-

Tvis (ГОСТ 24250-80*) 

01332 TPGR 0441 pp. 6, 7, 15-

17 

 
 

4
5
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 

kodi ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-

viTi 
asoiTi 

samwaxnaga firfitebi ukana kuT-

xiT 20 saxarato gamvleli, 

mimWreli da SigsaCarxi saWrise-

bisaTvis (ГОСТ 24251-80*) 

 

01431 

 

TEGM 

 

0444 

 

p. 10  

 

kvadratuli formis firfitebi 

saxarato, gamvleli, SigsaCarxi 

saWrisebis da torsuli freze-

bisaTvis (ГОСТ 19049-80*) 

 

0311 

03131 

 

 

SNUN 

SNGN 

 

 

0363 

0364 

 

pp. 3, 4, 11-

18, 30-33, 40, 

42-44 

 
kvadratuli formis firfitebi 

ukana kuTxiT 11 saxarato gam-

vleli, SigsaCarxi saWrisebisa-

Tvis da torsuli frezebisaTvis 

(ГОСТ 19050-80*) 

03311 

03331 

SPUN 

SPGN 

0365 

0366 

pp. 1-4, 11-14, 

16, 30-32, 40-

42 

 
 

4
6
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 
kodi 
ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoiTi 

kvadratuli formis firfitebi 

naxvretiT saxarato gamvleli 

SigsaCarxi saWrisebisaTvis da 

torsuli frezebisaTvis (ГОСТ 

19051-80*) 

03113 

03123 

0333 

SNUA 

SNMA 

SNGA 

0367 

0368 

0369 

pp. 3, 4, 19- 

22, 28, 29, 

34, 45-47 

 
kvadratuli formis firfitebi 

naxvretiT da burbuSelis samsx-

vrevi RarebiT cal mxares saxa-

rato gamvleli, SigsaCarxi saW-

risebisaTvis da torsuli fre-

zebisaTvis  (ГОСТ 19052-80*) 

03114 

03124 

SNUM 

SNMM 

0370 

0371 

pp. 3, 4. 19-

21, 34, 35, 

45-47, 57, 58 

 

rombis formis firfitebi kuTxiT 

80 torsuli frezebisa da spe-

cialuri saWrisebisaTvis kuTxiT 

= 90 (ГОСТ 19056-80*) 

05111 

05131 

CNUN 

CNGN 

0375 

0376 

pp. 1, 7, 8, 

23, 24, 48, 

49 

 
 

4
7
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 
kodi 
ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-

viTi 
asoiTi 

rombis formis firfitebi kuTxiT 

80 naxvretiT torsuli freze-

bisa da specialuri saWrisebi-

saTvis kuTxiT =90 (ГОСТ 19057-

80*) 

05113 

05123 

05133 

CNUA 

CNMA 

CNGA 

0377 

0378 

0379 

pp. 1, 9, 19, 

25-27, 38, 39, 

51-53 

 

rombis formis firfitebi kuTxiT 

80, naxvretiTa da burbuSelis 

samsxvrevi RarebiT cal mxares 

specialuri saWrisebisaTvis 

kuTxiT =90 da torsuli fre-

zebisaTvis  (ГОСТ 19059-80*) 

05114 

05124 

CNUM 

CNMA 

0381 

0382 

pp. 25-27, 38, 

39, 50-53 

 

kvadratuli formis firfitebi 

naxvretiTa da burbuSelis sam-

sxvrevi RarebiT or mxaridan 

saxarato gamvleli, SigsaCarxi 

saWrisebisaTvis da torsuli 

frezebisaTvis sasufTao Wraze 

(ГОСТ 24248-80*) 

03125 SNMG 2055 pp. 5, 6, 20-

22, 34, 35, 

45, 46, 57, 

58 

 

4
8
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 
kodi 
ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoiTi 

rombis formis firfitebi kuTxiT 

80, naxvretiT da burbuSelis 

samsxvrevi RarebiT ori mxridan 

torsuli frezebisaTvis da spe-

cialuri saWrisebisaTvis sasuf-

Tao Wraze (ГОСТ 24249-80*) 

04215 CNMG 2057 pp. 25-27, 52  

 

kvadratuli formis firfitebi 

ukana kuTxiT 11 da burbuSelas 

samsxvrevi RarebiT saxarato 

gamvleli da SigsaCarxi saWrise-

bisaTvis (ГОСТ 24252-80*) 

0332 SPGR 0440 pp. 3, 4, 12-

14 

 
kvadratuli formis firfitebi 

ukana kuTxiT 20 saxarato gamv-

leli, SigsaCarxi saWrisebisa-

Tvis da  (ГОСТ 24253-80*) 

03431 SEGN 0442 pp. 4, 13 

 
 

4
9
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 
kodi 
ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoiTi 

rombis formis firfitebi kuTxiT 

55, naxvretiT saxarato saWrise-

bisaTvis kopirze muSaobiT 

(ГОСТ 24255-80*) 

13123 DNMA 0443 pp. 54-56 

 

rombis formis firfitebi kuTxiT 

55, naxvretiT da burbuSelis 

samsaxvrevi RarebiT cali  mxares 

saxarato saWrisebisaTvis kopir-

ze muSaobiT (ГОСТ 24256-80*) 

13124 DNMM 0439 pp. 54-56 

 

rombis formis firfitebi kuTxiT 

55, naxvretiT da burbuSelis 

samsxvrevi RarebiT ori mxridan 

saxarato saWrisebisaTvis kopirze 

muSaobiT (ГОСТ 24257-80*) 

13125 DNMG 0438 pp. 54-56 

 

eqvswaxnaga firfitebi kuTxiT 

80, naxvretiT saxarato gamvle-

li, SigsaCarxi da saavtomate 

saWrisebisaTvis (ГОСТ 19047-80*) 

02113 WNUA 0361 pp. 1, 2, 6, 

7, 12-15, 22 

 

 

5
0
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 
kodi 
ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoiTi 

eqvswaxnaga firfitebi kuTxiT 

80, naxvretiT da burbuSelis 

samsxvrevi RarebiT saxarato 

gamvleli, SigsaCarxi da saavto-

mate saWrisebisaTvis (ГОСТ 19048-

80*) 

02114 WNUM 0362 

 

pp. 1, 2, 3, -

6, 7, 12-15, 

22 

 

xuTwaxnaga firfitebi, naxvretiT 

gamvleli saWrisebisaTvis, kuTxiT 

=60 da torsuli frezebisa-

Tvis (ГОСТ 19063-80*) 

10111 

10131 

PNUN 

PNGN 

0386 

0387 

pp. 4, 5, 10, 

11, 24, 25 

 
xuTwaxnaga firfitebi, naxvre-

tiT gamvleli saWrisebisaTvis   

kuTxiT =60 da torsuli fre-

zebisaTvis (ГОСТ 19064-80*) 

10113 

10123 

10153 

 

PNUA 

PNMA 

PNEA 

0388 

0389 

0390 

pp. 20, 21, 

26-28 

 
 

5
1
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis aRniSvna 

ГОСТ 19042-80 
seriuli 
rigiTi 
nomris 

kodi ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoiTi 

xuTwaxnaga firfitebi, naxvre-

tiT da burbuSelis samsxvrevi 

RarebiT gamvleli saWrisebisa-

Tvis kuTxiT =60 da torsuli 

frezebisaTvis (ГОСТ 19065-80*) 

10114 

10124 

PNUM 

PNMM 

0391 

0392 

pp. 20, 21, 

26-28 

 

eqvswaxnaga fisfitebi naxvretiT 

gamvleli saWrisebisaTvis da 

torsuli frezebisaTvis (ГОСТ 

19067-80*) 

11113 

11133 

HNUA 

HNGA 

0394 

0395 

pp. 8, 9, 16-

19, 23 

 
eqvswaxnaga firfitebi naxvretiT 

da burbuSelis samsxvrevi Rare-

biT gamvleli saWrisebisaTvis 

kuTxiT =45 da torsuli fre-

zebisaTvis (ГОСТ 19068-80*) 

11114 HNUM 0396 pp. 8, 9, 16-

19, 23 

 
mrgvali formis firfitebi spe-

cialuri saWrisebisaTvis da tor-

suli frezebisaTvis (ГОСТ 19069-

80*) 

12111 

12131 

TNUM 

RNGN 

0397 

0398 

p. 1, 3 

 

 

5
2
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cxrili 1.12-is gagrZeleba 

firfitis saxe, gamoyenebis are 

firfitis 
aRniSvna ГОСТ 

19042-80 

seriuli 
rigiTi 
nomris 
kodi 
ОКП  

ZiriTadi 
zomebi 

cxrilebi-
dan  

danarTi 2 

eskizi 
ricx-
viTi 

asoiTi 

mrgvali formis firfitebi naxv-

retiT specialuri saWrisebisa 

da torsuli frezebisaTvs 

(ГОСТ 19070-80*) 

12133 

12113 

12123 

RNGA 

RNUA 

RNMA 

0399 

0403 

0404 

pp. 6, 7, 10  

 
mrgvali formis firfitebi naxv-

retiT da burbuSelis samsxvrevi 

RarebiT specialuri saWrise-

bisa da torsuli frezebisaTvis 

(ГОСТ 19071-80*) 

12114 

12124 

RNUM 

RNMM 

0400 

0402 

pp. 2, 4, 5-7, 

9, 10, 12-14 

 
mrgvali formis firfitebi ukana 

kuTxiT da burbuSelis samsxv-

revi RarebiT specialuri saWri-

sebisa da torsuli frezebisa-

Tvis (ГОСТ 19072-80*) 

12224 ECMM 2059 pp. 2, 4, 6, 

8, 11, 14 

 
 

 

5
3
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liT damuSavebadi masalebi; 2-e da 3-e cifrebi axa-

siaTeben gamoyenebis qvejgufs; 4-e cifri – dafarvis 

arsebobas.  

garda mza firfitebis miwodeba xdeba agreTve nam-

zadebis saxiT, romelTa aRniSvna analogiuria mza 

firfitebis aRniSvnis, oRond emateba aso 3 (rusuli 

`Д~).  

farTo gamoyeneba hpoves agreTve uvolframo da 

volframis mcire Semcvelobis mqone salmaSenadno-

bebma, romlebic ar Seicaven deficitur elementebs 

gamoyenebis areebi da ZiriTadi maxasiaTeblebi moyva-

nilia cxr. 1.13.  

cxrilSi moyvanilia agreTve mowinave, ganviTarebu-

li qveynebis warmoebis uvolframo da volframis 

mcire SemcvelobiT sali Senadnobebis markebi. aRniS-

nuli Senadnobebis Sesaqmnelad tardeba mniSvnelovani 

samecniero kvlevebi sxvadasxva qimiuri elementebis 

saZieblad Senadnobebis optimaluri Semadgenlobis 

Sesaqmnelad. 

aseTi Senadgenlobis Senadnobebis Seqmnis samuSao-

ebi Catarda da dResac grZeldeba yofili sabWoTa 

kavSiris respublikebSi, ukrainis masalamcodneobis 

problemebis kvleviT institutSi (ukrainis mecnierebis 

nacionaluri akademia) – Senadnobi KT2C, ruseTis feradi 

metalurgiis saministros daqvemdebarebul kvleviT 

centrSi – Senadnobi TB-4, saqarTvelos teqnikur uni-

versitetSi Catarda akademikos T. lolaZis xelmZRva-

nelobiT. 

uvolframo Senadnobebis miwodeba xdeba agreTve 

mza firfitebis saxiT sxvadasxva  formiT da zomebiT 

sizustis xarisxiT U da M, agreTve maTi namzadebi.  
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cxrili 1.13 

uvolframo sali Senadnobebis ZiriTadi maxasiaTeblebi da gamoyenebis are 

marka 
Semadgen-

loba 

, 

g/sm3 

sisale, 

HRA 
R, mpa gamoyenebis are 

damamzade-

beli 

TH20 TiC 5,5-6,0 90,0 1050 daballegirebuli da naxSirbadovani fola-

debis, feradi liTonebis spilenZis bazaze, 

Tujebis, nikelis Senadnobebis, polieTile-

nis sasufTao damuSaveba gamoyenebis are 

P10-P20, 

ruseTi 

(yofili 

ssrk) 

KHN16 TiCN 5,5-6,0 89,0 1200 igive liTonebis naxevradsufTa da naxev-

radSavad damuSaveba, gamoyenebis are P10-P20 

T12A TiN + TaN 7,1 1580 HV 1650 foladebis damuSaveba; gamoyenebis are  P01-

P15 (axarateba da frezva); Tujebis damuSa-

veba K01 (axarateba, frezva). 

firma 

`sumitomo~ 

(Sumitomo)  
(iaponia) 

T23A TiN + TaN 7,3 1500 HV 1800 foladebis damuSaveba; gamoyenebis are P15-

P30 (axarateba) da P10-P20 (frezva) 

X407 TiC + TaC 6,5 91-92 1500-1700 foladebis axarateba da frezva msubuq re-

Jimze gamoyenebis areebi P01-P15; M10-M20  firma 

`toSiba~ 

(Toshiba, 

iaponia) 

№ 308 TiCN+WC +TaC 7,0 92 1600-1800 axarateba saSualo, frezva msubuq reJimeb-

ze; gamoyenebis are P01-P20; M10-M25; K01-K10 

№ 350 (Ti; W; Ta) CN 7,0 92,5 1700-1900 axarateba da frezva saSualo reJimebze; 

gamoyenebis are K10-K30; M10-M30; K10-K20 

CД-3 Ti (C, N) 6,02 93 1575 Tujebis sufTa damuSaveba, foladebis, 

mxurvalmtkice Senadnobebis damuSaveba 

maRal siCqareebze 

firma 

`teledain~ 

(Teledyn, aSS) 

 

5
5
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$ 1.3. mineralkeramika 

 

mineralkeramikuli saiaraRo masalebi xasiaTdebian 

maRali sisaliT, Tbo da cveTamedegobiT. maTi safuZ-

velia Tixamiwa (глинозем) Al2O3 (oqsiduri keramika) an 

Al2O3-is narevi karbidebTan, nitridebTan da sxva Sena-

erTebTan (kermetebi). sxvadasxva markis mineralkera-

mikis gamoyenebis areebi da ZiriTadi maxasiaTeblebi 

moyvanilia cxr. 1.14. tradiciuli markebis oqsiduri 

keramikisa da kermetebis garda farTod gamoyeneba 

oqsidur-nitriduli keramika (magaliTad, keramika markiT 

`kortiniti~ _ korundi – Al2O3 da titanis nitridi). 

mineralkeramika mzaddeba gadaulesavi mravalwaxnaga 

firfitebis saxiT, romelTa formebi da zomebi moyva-

nilia cxr. 1.15. 

 

$ 1.4. sinTezuri zesali masalebi 
 

sinTezuri zesali masalebi xasiaTdebian maRali 

sisaliT, cveTamedegobiT, dabali xaxunis koeficien-

tiT, rkinis mimarT inertuloba (boris kuburi nit-

ridis bazaze Seqmnili masalebi _ КНБ). masalebi  

iyofa ZiriTadad almasisa da boris kuburi nitridis 

КНБ-s bazaze miRebul masalebad. aRniSnuli masalebis 

gamoyenebis areebi da ZiriTadi maxasiaTeblebi moyva-

nilia cxr. 1.26. 

am jgufs miakuTvnes iseTi masalebic, romlebic 

Seicaven kompozicias Si-Al-O-N (sasaqonlo niSani 

`sialoni”). maT bazas warmoadgens siliciumis nitridi 

Si3N4. aRniSnuli fuZisa da sxvadasxva elementebis 

kombinacia sruliad gansxvavebuli Tvisebebis masale-

bis miRebis saSualebas iZleva (magaliTad siliniti – 

Seqnili  ukrainis   masalaTmcodneobis  problemebis 
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cxrili 1.14 

mineralkeramikis ZiriTadi maxasiaTeblebi da gamoyenebis are 

marka 
Semadgen-
loba 

, g/sm3 
sisale, 

HRA 
R, mpa gamoyenebis are 

damamzade-
beli 

ЦМ-322 

В3 

Al2O3 

Al2O3+TiC 

3,96_3,98 

4,5_4,7 
2300 

HV 

93 

350_400 

650 

nawrTobi foladebis (30-50 HRCЭ), Tujebis, 
feradi liTonebis, spilenZis bazaze, sasuf-
Tao da naxevradsufTa damuSaveba. damuSa-
veba dartymebis gareSe  

ruseTi 

(yofili 

ssrk) 

ВОК60 Al2O3+TiC 4,2_4,3 94 650 nawrTobi foladebis (45-60 HRCЭ) da Tuje-
bis sufTa da naxevradsufTa damuSaveba 
mosaxsneli fenis mcire ganivkveTiT;  

konti-

niti 

Al2O3+TiN  4,2 93 <750 Tujebis naxevradsufTa da sufTa damuSave-
ba, maT Soris wyvetili Wris pirobebSi, 
nikelis mxurvalmedegi Senadnobebis damu-
Saveba  

CC620 Al2O3+ZrO2  _ _ _ Tujebis maRal siCqareebze, naxSirbadovani 
da legirebuli foladebis damuSaveba  firma 

`koromanti~ 

(Cotomant, 

SvedeTi) 

CC650 Al2O3+TiN+ 

+TiC 

_ _ _ sufTa damuSaveba gacivebiT Tburi de-
formaciebis Sesamcireblad  

CC680 Si3N4 + Al2O3 _ _ _ Tujebis, nikelis mxurvalmedegi Senad-
nobebis Savad, wyvetili Wra 

CM1 Al2O3 3,8 2200 

HV 

500 Tujebis naxevradsufTa da sufTa damu-

Saveba (V=450 m/wT); h=Szsin0,2 mm; namati 

3 mm) 

firma 

`valteri~ 

(Walter, 

germania) CM2 Al2O3+TiC 5,0 2400 HV 800 Tujebis da foladebis sufTa damuSaveba 

(V=45020% m/wT); h=Szsin0,15 mm; namati 

0,5 mm) 

 

5
7
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cxrili 1.14-is gagrZeleba 

marka 
Semadgen-

loba 
, g/sm3 

sisale, 

HRA 
R, mpa gamoyenebis are 

damamzade-

beli 

Gem1 Al2O3 3,97 91 700 foladebisa da Tujebis (32 HRCЭ) Savad da 

sufTa damuSaveba; uwyveti Wra  
firma 

`grinlifi~ 

(Greenleaf, 

inglisi) 

Gem2 Al2O3+TiC 4,3_4,45 93 840 foladebisa da Tujebis (<65 HRCЭ), uJan-

gavi foladebis, mxurvalmedegi fola-

debis Savad da sufTad damuSaveba 

W80 Al2O3 3,97-3,99 2400 HV 800 Tujebis da foladebis sufTa damuSaveba; 

maRal siCqareebze (800 m/wT)  
firma 

`sumitomo~ 

(Sumitomo)  
(iaponia) 

NB90S 

ND90M 

Al2O3+TiC 

Al2O3+TiC 

4,35_4,3 

4,35_4,4 

3000 HV 

2900 HV 

950 

900 

Tujebis frezva maRali siCqareebiT, amaR-

lebuli sisalis masalebis frezva 

saSualo da maRal siCqareebze  

SN60 Al2O3+ZrO2 _ _ 600 Tujis Savad da sufTa axarateba, foladis 

sufTa axarateba  

firma 

`feldmiule~ 

(Feldmuhle, 

iaponia) 

SN80 Al2O3+ZrO2 _ _ 800 foladis Savad damuSaveba, Tujis frezva  

SN1 Al2O3+TiC _ _ 500 sali masalebis axarateba da frezva, 

Tujis frezva, foladis wminda frezva   

SL100 Al2O3+Si3Ni _ _ 1000 ruxi Tujisa da nikelis maRali Semcve-

lobis mqone masalebis Savad axarateba da 

frezva  

 

 

 

 

5
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cxrili 1.15 

keramikuli sacvleli mravalwaxnaga  

mWreli firfitebis forma da zomebi 
firfitis dasaxeleba, 
ZiriTadi zomebi, mm 

aRWurvili 
iaraRi 

eskizi 

tolgverda samkuTxedis 
formis firfita 

  ds; 353,18; 9,5253,18; 

9,5254,76; 9,5256,35; 12,7 

4,76; 12,77,93 

saxarato 
gamvleli 

mimWreli da 
SigsaCarxi 
saWrisebi  

kvadratis formis fir-
fita 

l(d)s: 9,5253,18; 9,5254,76; 

12,77,76; 12,76,35; 15,875 

4,76; 15,8757,93; 19,0506,35; 

19,0607,93 

saxarato 

gamvleli da 

SigsaCarxi 

saWrisebi 

torsuli 

frezebi 

 
rombis formis firfita 

ds: =12,74,76; 12,77,93; 

15,8754,76; 15,8757,93 

 
mrgvali formis firfita 

ds: 6,3503,18; 9,5254,76; 

9,5257,93; 12,74,76; 12,7 

7,93; 15,8757,93 

torsuli 

frezebi, 

saWrisebi 
 

 

cxrili 1.16 

zesali sinTezuri masalebis ZiriTadi  
maxasiaTeblebi da gamoyenebis are 

marka 
Semadgen-
loba 

sisale 
HV, mpa 

gamoyenebis are 
damamza- 
debeli 

elbori P 

(K01) 

КНБ 80000 nawrTobi foladis sisa-

liT HRCЭ 40-63, sasuf-

Tao damuSaveba, Tujebis 

damuSaveba ruseTi  

(yofili 

ssrk) 

heqsoniti 

K01, K10, 

K10D 

КНБ 60000 nawrTobi foladis sisa-

liT HRCЭ 40-68, sasuf-

Tao damuSaveba, Tujebis 

sali Senadnobebis damu-

Saveba  
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cxrili 1.16-is gagrZeleba 

marka 
Semadgen-
loba 

sisale 
HV, mpa 

gamoyenebis are 
damamza- 
debeli 

kompoziti 

05 

КНБ + 

Al2O4 

45000 Tujebis, maT Soris ga-

TeTrebuli Tujebis da 

sxva masalebis msxvreva-

di burbuSelas warmoqm-

niT damuSavebiT  

ruseTi  

(yofili 

ssrk) 
siliniti Si3N4,  

Al2O3 da 

sxva dam. 

96HRA _ 

BN100 

 

BN200 

КНБ 

danamati  

igive 

45000 

 

35000 

nawrTobi foladis si-

saliT HRCЭ 68 sasufTao 

damuSaveba, gaTeTrebuli 

Tujis lilvakebis naxev-

radsufTa (siRrmiT 2,5mm) 

da sufTa (siRrmiT 0,5mm) 

damuSaveba 

firma 

`sumi-

tomo~ 

(iaponia) 

BX230 

BX270 

КНБ + TiC 

igive 

45000 naxSirbadovani, saiaraRo, 

sasakisre foladebis si-

saliT HRCЭ >45 damuSa-

veba dartymebis gareSe  
firma 

`tangaloi~ 

( Tungaloy, 

iaponia) 

BX290  35000 igive dartymiT damuSa-

vebis pirobebSi, agreTve 

swrafmWreli foladis, 

Tujebis, mxurvalmedegi 

Senadnobebis damuSaveba 

sialoni Si3N4+ 

+Al2O3+AIN 

_ Tujebis, uJangavi fola-

dis damuSaveba namatiT 

12 mm  

firma 

`grinli-

fi~ 

(inglisi) 

kioni 2000 Si3N4+ 

+Al2O3+AIN 

_ Tujebis, uJangavi fola-

dis damuSaveba namatiT 

12 mm 

firma 

`kiname-

tali~ 

(Kennametal 

aSS) 

amboliti КНБ _ Tujebis, nawrTobi fo-

ladis damuSaveba 

firma 

`debirz~ 

(De Beers 

samxreT 

afrika 

 



 61 

cxrili 1.16-is gagrZeleba 

marka 
Semadgen-
loba 

sisale 
HV, mpa 

gamoyenebis are 
damamza- 
debeli 

ACB; АСПК naxSir-
badi 

100000 

aluminisa da misi Senad-
nobebis, TiTberis, brin-
jaos, TuTiis Senadnobe-
bis, plastmasebis, mkvri-
vi rezinis, grafitis, 
sali Senadnobebis, re-
zinis damuSaveba 

yofili 
ssrk 

sumidia 
ДА 150 
ДА 200 

naxSirba-
di+dana-

mati 

_ firma 
`sumito-

mo~ 
(iaponia) 

 

Т-ДИа naxSirba-
di+dana-

mati 

7000 
knupiT 

firma 
`toSiba~ 
`tanga-
loi~ 

(iaponia) 
diamanti 
kompaksi 

naxSirba-
di+dana-

mati 

8000 
knupiT 

firma 
`debirz~ 
(De Beers 
samxreT 
afrika 

 

kvleviT institutSi, ukrainis mecnierebis nacionaluri 

akademia). sinTezuri masalebi mzaddeba namzadebis (ix. 

Tavi 2) an mza cvladi firfitebis saxiT. boris kuburi 

nitridis bazaze firfitebis forma da zomebi moyvani-

lia cxr. 1.17.   

cxrili 1.17 

sinTezuri zesali masalebis firfitebis 
formebi da zomebi (ТУ 2-035-808-81) 

firfitis dasaxeleba, ZiriTadi zomebi eskizi 

kompoziti 01 masalis mTliani gadaulesa-
vi sacvleli mWreli firfitebi mrgvali 

formis ds=3,63,18 mm, sizustis xarisxi 
normaluri (U) da zemaRali (F) 

 

kompoziti 05 masalis mTliani gadaulesa-
vi sacvleli mrgvali formis mWreli 

firfitebi ds=75; 73,12; 83,15; 9,523,18; 

9,523,97; 12,73,97 mm. sizustis xarisxi U 

da F (mxolod firfitisaTvis 75 mm).   
kompoziti 10 masalis mTliani gadaulesa-
vi sacvleli mrgvali formis firfitebi 

ds=83,97 mm, sizustis xarisxi U   
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cxrili 1.17-is gagrZeleba 
firfitis dasaxeleba, ZiriTadi zomebi eskizi 

kompoziti 10D masalis sacvleli 

gadaulesavi orSriani mrgvali formis 

firfitebi; ds=5,563,97; 5,563,18 mm; 

sizustis xarisxi U da F 
 

kompoziti 05 masalis kvadratuli 

formis mTliani sacvleli gadaulesavi 

firfitebi; ds=5,563,18; 5,563,97; 4,763,97 

mm; sizustis xarisxi U 
 

kompoziti 05 masalis rombis formis 

mTliani sacvleli gadaulesavi firfi-

tebi; ds=5,563,18; 5,563,97; 4,763,97 mm; 

sizustis xarisxi U 
 

kompoziti 10D masalis rombis formis 

sacvleli gadaulesavi orSriani fir-

fitebi; ds=3,973,18; 3,973,97 mm; sizus-

tis xarisxi U  
 

kompoziti 05 masalis samkuTxa formis 

mTliani sacvleli gadaulesavi firfi-

tebi; ds=5,563,97; 4,763,18; 3,073,97 mm; 

sizustis xarisxi U 
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  Tavi 2  

        mWreli iaraRis namzadis SerCeva da 

misi damuSavebis meTodebi 

 

warmoebis yoveli tipisaTvis (erTeulovani, se-

riuli) mWreli iaraRebis damzadebis teqnologias 

axasiaTebs Taviseburebebi. amasTan Tanamedrove etapze 

teqnologiis ganviTarebis saerTo tendencia mdgoma-

reobs moqnili teqnologiuri sistemebis SeqmnaSi, rom-

lebic uzrunvelyofen efeqtur damuSavebas rogorc 

erTeulovan ise seriuli warmoebis pirobebSi, mWreli 

iaraRis formisa da zomebis cvlilebiT gamowveuli 

sistemis gadawyobaze daxarjuli minimaluri drois 

gaTvaliswinebiT. aseTi sistemebis danergvas safuZvlad 

udevs mWreli iaraRebis damzadebis teqnologiuri 

procesebis tipizacia iaraRebis klasifikaciis bazaze. 

yoveli tipiuri teqnologiuri procesi SeiZleba 

ganixilebodes rogorc sabaziso teqnologiuri proce-

sis nawili, romelic mWreli iaraRis damzadebis 

Taviseburebebis matarebelia. rogorc sabaziso, ise 

tipiuri teqnologiuri procesebis pirvel etaps war-

moadgenen mosamzadebeli operaciebi.  ase magaliTad, 

`lilvakis” tipis mWreli iaraRis damzadebis sabazo 

teqnologiuri procesis pirveli ciklis dasaxelebaa: 

meqanikuri, wneviT damuSavebisa da SeduRebis da 

Termuli damuSavebis mosamzadebeli operaciebi, xolo 

tipiuri teqnologiuri procesis – meqanikuri damuSa-

vebis mosamzadebeli operaciebi [2]. 

am ciklis operaciebis ZiriTadi amocanaa mWreli 

iaraRis namzadis damzadeba Semdgomi damuSavebisaTvis. 

am operaciebze yalibdeba teqnologiuri bazebi da 

eyreba safuZveli maRali xarisxis mWreli iaraRis 

damzadebas. 
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$ 2.1. namzadis masalis SerCeva 

 

saiaraRo masala SeirCeva mWreli iaraRis tipis, 

misi daniSnulebisa da muSaobis pirobebis, agreTve 

mWreli iaraRis damzadebis teqnologiuri procesis 

mixedviT. 

mosamzadebel operaciaze saiaraRo masalebis  miwo-

deba xdeba Semdegi saxiT: wnelebi, naStampebi, Tamasebi, 

profiluri naglini, calobiTi namzadebi da a.S. 

foladis masalebis sortamenti wnelebi da Tamasebia. 

ganivi kveTis formisa da zedapiris damuSavebis 

meTodis mixedviT isini SesaZloa iyvnen Semdegi saxis: 

cxladnaglini: 

_ wriuli kveTis (ГОСТ 2590-71) diametri 5-250 mm; 

_ kvadratuli kveTis (ГОСТ 2591-71 da ГОСТ 4693-77)  

   55 – 250250 da 4040 – 250250 mm 

_ eqvswaxnaga kveTis (ГОСТ 2879-69) – 8-100 mm 

_ sworkuTxa kveTis (ГОСТ 103-76) 114 _ 20060 mm 

zoli (ГОСТ 4405-75) ... 312 – 80300 mm 

nabeWdi: 

_ wriuli kveTis (ГОСТ 1133-71) diametri 40-200 mm 

\_ kvadratuli kveTis (ГОСТ 1138-71) ... 4040 _ 

200200 mm. 

zoli (ГОСТ 4405-75) ... 312 – 80300 m;  

dakalibrebuli: 

_ wriuli kveTis (ГОСТ 7417-75) diametri – 3_100 mm;  

_ kvadratuli kveTis (ГОСТ 8559-75) ... 33 _ 100100mm; 

_ eqvswaxnaga kveTis (ГОСТ 8560-78) ... 3100 mm.  

xarisxovani dakalibreba (ГОСТ 1051-73) 

_ wriuli kveTis (ГОСТ 7417-75) diametri 5-100 mm; 

_ kvadratuli kveTis (ГОСТ 8559-75)... 55 _ 100100mm;  

_ eqvswaxnaga kveTis (ГОСТ 8560-78) ... 5-100 mm (Caweri- 
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li wrewiris diametria naCvenebi).  

specialuri mopirkeTebiT (ГОСТ 14955-77); 

wriuli kveTis .... .diametri 0,2-50 mm; 

swrafmWreli foladebi (ГОСТ 19265-73); 

diametri 1-25 mm. 

garda wnelebisa da zolebis foladis masala 

SesaZloa miwodebuli iyos sworkuTxa namzadebis saxiT 

cxlad moculobiTi Stampvis Stampebis dasamzadeblad, 

kveTi 4050_601250 mm (foladis marka ГОСТ 5950-73-iT). 

xarisxovani da maRalxarisxovani foladis moWimu-

li lugvebi (ГОСТ 11880-78); forma da zomebi (60-dan 400 

mm-de).  

wnelebis masala – swrafmWreli foladi markiT 

P6M5, P6AM5, sisale miwodebis droisaTvis araumetes 

255HB, sigrZiT 0,5_1,5 m, dabrecva araumetes 0,3% 

sigrZeze. 

sali Senadnobebis miwodeba xdeba Semdegi saxiT: 

mza mWreli firfitebis korpusze meqanikuri damagre-

biT agreTve sayrdeni da burbuSelas samsxvrevi 

firfitebi, romelTa namzadebs dasamuSavebel zedapi-

rebze aqvT namatebi, sali Senadnobis firfitebi 

misarCilavad an dasawebeblad. 

spiraluri burRebis profiluri namzadebi (nax. 2.1, 

a) normaluri seriis zomebia: 8,63,2 d  mm; 4,21,10 d  

mm; 2,45,1 B  mm; gaZlierebuli seriis zomebia 

(gadadebuli gulis diametriTa da kalmis siganiT): 

0,63,2 d  mm; 9,235,10 d  mm; 8,63,1 B  mm. orive 

seriis namzadebis sigrZe tolia 4020L  mm; 

 3524 . namzadebi gankuTvnilia burRebis dasamza-

deblad diametriT 2,0...6 mm. namzadis masalaa sali 

Senadnobi markiT BK6, BK10, BK15M. 
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cxrili 2.1 

Siga xnaxnuli naxvretiani mrgvali profilis 

wnelebis ori ZiriTadi zomebi 

w
ne
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ar

e 
d
ia
me
t
r
i,
 m
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 m
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b
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b
ij

i,
 m
m 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1,9 

2,0 

2,2 

2,3 

2,5 

2,6 

2,7 

2,8 

3,0 

3,1 

3,2 

5,4 

5,8 

6,2 

6,6 

7,0 

7,4 

7,7 

8,1 

8,5 

8,9 

9,3 

56_120 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

3,3 

3,4 

3,5 

2,7 

3,8 

3,9 

4,0 

4,2 

4,3 

4,5 

4,6 

4,7 

4,8 

5,0 

11,5 

12 

12,4 

12,9 

13,3 

13,8 

14,2 

14,7 

15,2 

15,7 

16,1 

16,6 

17,0 

17,5 

120-200 

SeniSvna: wnelebis, diametriT 14-25 mm daSvebebi sazRvrebSi +0,5... 
_0,4 mm; wnelebis diametriT 25_38 mm – sazRvrebSi +0,5..._0,6 mm; 

naxvretis diametriT 1,9...3,2 mm _ 0,25 mm; diametriT 3,3_5 mm _ 

0,3mm; centrTaSorisi manZilis gadaxra 0,25 mm; xraxnuli nax-

vretis bijis gadaxra 1,0 mm an 1,5 mm. 

 

bolovana frezebis profiluri namzadebi (nax. 2.1, 

a,b). namzadis zomebia: 6,126d  mm; L 36...60 mm, z 3 an 

5 (wreze kbilebis Tanabari an araTanabari ganawile-

biT),  40  ( 3z -Tvis) an 30 ( 5z -Tvis). namzadis 

masala sali Senadnobi markiT BK6M, BK8, BK10M. 

sali Senadnobis samanqano xraxnmWrelebis namza-

debi (nax. 2.1, g). namzadis zomebia: d 5,9...12.6 mm;  



 67 

1d 4,9...10,6 mm; L 30...36 mm;  16...22 mm; spiralis daxris 

kuTxe 0 an 10-marcxena; z 4 an z 6 (kbilebis gana-

wileba araTanabaria. namzadis masalaa sali Senadnobi 

maragiT BK6, BK6M, BK8, BK10M. 

 
nax. 2.1. monoliTuri muSa nawiliani sali 

Senadnobis iaraRebis namzadebi 
 

sali Senadnobis bolovana frezebis gvirgvinis 

profiluri namzadebi (nax. 2.1, d). namzadis zomebi:  
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D 10,5...23,0 mm, d 4,3...11,8 mm, H 10...15 mm; z 6 (namzade-

bisaTvis diametriT 5,16D  mm) da 8z  (namzadebisa-

Tvis diametriT 5,16D  mm), namzadis masala – sali 

Senadnobi ГОСТ 3882-74. 

mravalmWrelkbiliani iaraRebis profiluri namza-

debi (frezebi, gamSlelebi, xraxnmWrelebi, diskuri 

frezebi da sxva). namzadis masala – sali Senadnobi 

markiT BK6, BK6M, BK8, BK10, BK10M, BK15. 

sasogmane frezebis  profiluri namzadebi (nax. 2.1, 

e). namzadi zomebia: 6,125,3 D  mm; 5129L mm. 

xeliT an xeliTsamanqano xraxnmWrelebis profilu-

ri namzadebi xraxnmWrelebis, kuTxviliT M6...M12, 

namzadis zomebia L 32...60 mm. 

sali Senadnobis cilindruli Reroebi. namzadis 

zomebia: diametri 1,5...5,5 mm, sigrZe 26...68 mm, gamoiyeneba 

iaraRebis dasamzadeblad diametriT 1,05...4,7 mm. aRiniS-

neba: СТЦ1-СТЦ56.  

sali Senadnobis Reroebi grZiv kveTSi kasriseburi 

formiT. namzadebis zomebia: diametri 4,0...13,5 mm, sigrZe 

45...110 mm. gamoiyeneba burRebis dasamzadeblad diamet-

riT 4,0...13,0, sigrZiT 31...44 mm (aRniSvna СТБ1-СТБ-67) da 

gamSlelebis dasamzadeblad (aRniSvna СТБ68- СТБ91). 

Reros masala sali Senadnobi markiT BK6, BK6M, BK60M; 

BK8, BK10, BK10M, BK10OM; BK15 (ГОСТ 3882-74), markiT 

BK15M, BK15OM. 

sali Senadnobis bolovanebi sisalis mzomi xel-

sawyosaTvis rokvelis (HRC) SkaliT. masala-sali Se-

nadnobi BK6.  

volframiani liTonkeramikuli plastificirebuli 

sali Senadnobebi gamoiyeneba saWiro formisa da zome-

bis namzadebis dasmzadeblad maTi meqanikuri damuSa-

vebiT Semdgomi SecxobisaTvis. forma cilindruli, 
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zomebiT 16215d  mm; 5010H  mm; an firfitiseburi 

zomebiT 1306a mm; 506b mm; 20040C mm. 

uvolframo sali Senadnobis namzadebi formiTa da 

zomebiT Seesabamebian volframisSemcvleli sali Se-

nadnobis mravalwaxnaga namzadebs firfitebis saxiT 

xuTwaxnaga, kvadratuli da rombis formis waxnagebiT. 

zesali sinTezuri masalebis namzadebi (cxr. 2.2) 

gamoiyeneba iaraRis an danis korpusze maTi gauxsneli 

SeerTebiT dasamagreblad, rig SemTxvevebSi SesaZlebe-

lia maTgan mravalwaxnaga an wriuli formis firfi-

tebis damzadeba. 

cxrili 2.2 

mWreli iaraRebisaTvis sinTezuri zesali 

masalebis cilindruli namzadebis ZiriTadi zomebi 

masalis marka diametri, mm simaRle, mm 

elbori _ P (ТУ 2-036-789-79) 3,5_4,6 3,5_4,0 

heqsoniti _ P (ТУ 2-037-138-74):   

    jgufi 1 

       ~    2 

       ~    3 

3,0 

5,0 

6,5 

5,0 

4,0 

3,0 

ismiti (СТП 556-75) 2,5 3,5 

belbori 

kompoziti 05: 

    jgufi I 

       ~   II 

sinTezuri almasi: 

3,5_4,2 

 

6,5_7,5 

9,5_10 

 

3,5_5,0 

 

7,0_8,0 

7,0_8,0 

    АСПК-2 (ТУ 2-037-96-73) 3,5 4,0 

     АСБ1 (ТУ 2-037-19-70) 4,0 3,0 

     АСБ1 (СТП 538-74) 3,6_5,8 3,0_5,6 

     АСБ2 (ТУ 2-037-19-70) 4,0 3,0 

     АСБ2 (СТП 538-74) 3,6_6,0 3,0_5,4 

     АСБ6 (ТУ 2-037-19-70) 5,0_6,0 1,8_6,0 

  

zesali sinTezuri masalebi miwodeba xdeba cilin-

druli namzadebis saxiT (cxr. 2.2), agreTve mraval-
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waxnaga da wriuli formis firfitebis saxiT, romle-

bic meqanikurad magrdeba asawyobi iaraRis korpusze. 

forma, zomebi, masalis saxe, teqnikuri moTxovnebi 

ixile Tavi 1-Si. 

 

mosamzadebeli operaciebi 

teqnologiuri procesis mosamzadebel operaciebs 

miekuTvneba mavTulisa da wnelis sworeba, namzadebis 

gadaWra, Wedva, Stampva, wnexva, namzadebis reducireba,  

momzadeba SeduRebisaTvis namzadebis SeduReba da 

mirCilva, mowva, cilindruli (Rerosebri) namzadebis 

torsebis damuSaveba da dacentreba. 

 

$ 2.2. naglinis sworeba da daWra 
 

mosamzadebel operaciebs win uswrebs wnelebisa da  

zolebis gankorservireba, anu maTi zedapiridan dam-

cavi korsenvantebis moSoreba, gawmenda. blanti kor-

senvantebiT wnelebis da SezeTvis SemTxvevaSi maT 

aTavseben RumelSi eleqtruli deniT an cxeli haeriT 

gaxurebiT 70C-mde, xolo Semdeg wmenden CvriT. zeTis 

Txeli fenebiT konservaciis SemTxvevaSi, wnelebi 

iwmindeba CvriT, romelic navTiT an sxva gamxsneliTaa 

gaJRenTili. seriul warmoebaSi es operacia xSirad 

avtomatizebul danadgarebze sruldeba wnelebis 

namzadebad daWrasTan erTad. 

naglins daWris win utardebaT sworeba. rig SemT-

xvevebSi naglinisagan daWril namzadebsac utardebaT 

sworeba. am operaciis mizania namzadebis meqanikuri 

damuSavebis namatebis Semcireba, agreTve namzadebis 

damamuSavebel-gadamWrel, revolvelur Carxebze da 

avtomatizebul liTonsaWreli samarjvebis vaznebisa 

da momWerebis gatexvis Tavidan acileba. 
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wnelebsa da zolebs asworeben sworeba-damakali-

brebel Carxebze, magaliTad modeli ПК290, xolo 

SeduRebul namzadebs wnexebze, magaliTad, modeli Ал309. 

wnelebis sworebis  sizustea 0,5...09 mm/m. wnelebisa da 

mavTulis gorgalebs asworeben da Wrian sasworebel-

damWrel Carxebze (sworebis sizuste 0,5...0,7 mm/m) 

wnelebsa da namzadebs, sigrZiT araumetes 2 m, 

wnexebze, mrgvali namzadebs, sigrZiT araumetes 200 mm, 

mosagorebel Carxebze brtyeli tuCebiT (sworebis 

sizuste 0,05...0,1 mm/m). 

wnelebisa da zolebis daWra (danawileba) calobiT 

namzadebad xorcieldeba ramodenime meTodiT: gadaWra 

amZraviani brtyeli xerxebiT, diskuri xerxebiT (safre-

zo-gadamWrel Carxebze), lenturi xerxebiT, segmenturi 

xerxebiT, Wra wnexebze da makratlebze, gadaWra 

saxarato da saxarato gadamWrel Carxebze, gadaWra 

abraziuli gadamWrel Carxebze. 

amZraviani brtyeli xerxebi (mod. 872A) xasiaTdeba 

dabali mwarmoeblurobiT. am danadgarebze daWras 

iyeneben ZiriTadad erTeulovan warmoebaSi. 

safrezo gadamWrel Carxebze (mod. 8B66 da 8A641) 

iWreba namzadebi diametriT 240 mm diskuri xerxiT, 

romelic aRWurvilia swrafmWreli foladis segmente-

biT an sali Senadnobis Casmuli kbilebiT. xerxis sisqe 

6,5 mm-ia, amitom adgili aqvs  liTonis did danakargs 

da Sesabamisad am meTods ZiriTadad iyeneben sakon-

struqcio naxSirbadovani da sakonstruqcio legire-

buli foladebis msxvili namzadebis dasaWrelad. 

msxvili namzadebis daWras axdenen agreTve lentur-

saxerx Carxebze. igi xasiaTdeba gadaWris Raris mini-

maluri siganiT, sakmaod maRali mwarmoeblurobiT 

(gansakuTrebiT salSenadnobis kbilebiani xerxebiT). am 

meTodebis nakls warmoadgens xerxis gasvlis zonaSi 
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fxaurebis warmoqmna, rac iTxovs damatebiT meqanikur 

damuSavebas da Sesabamisad masalis xarjs. 

Wra wnexebze da makratlebze xasiaTdeba maRali 

mwarmoeblurobiT. amasTan Tan axlavs namzadis ubnis 

deformacia da Wris zonaSi bzarebis warmoqmna. liTo-

nis deformaciis Sesamcireblad aucilebelia specia-

luri aradeformaciuli Stampebis gamoyeneba. sali 

Senadnobis namzadebze, diametriT 20 mm-ze zeviT, bza-

rebis warmoqmnis Tavidan asacilebvlad saWiroa maTi 

gacxeleba. Wras axdenen universalur an specialur 

danadgarebze (eqscentruli presebi, sanamzade makrat-

lebi). es meTodebi ZiriTadad gamoiyeneba msxvilse-

riul da masiur warmoebaSi. 

gadaWra saxarato da saxarato-gadamWrel Carxebze 

gamoiyeneba wnelebis diametriT 50 mm-de gadasaWrelad. 

am meTodis ZiriTadi dadebiTi mxareebia universaluri 

Carxebis gamoyenebis SesaZlebloba, namzadis torsebis 

sakmaod zusti mdebareoba, gadaWrasTan iseTi gadas-

vlebis (operaciebis) gaerTianeba rogorebicaa nazole-

bis formireba, SeduRebis pirapira zedapirebze CaWre-

bis gaCarxva da sxv. uaryofiTi mxareebi dabali 

mwarmoebluroba, namzadebis damatebiTi meqanikuri 

damuSaveba, rac dakavSirebulia gadaWris dros namza-

dis torsis centrze e.w. burcobis mocilebasTan. 

gadaWra abraziul-gadamWrel Carxebze xorcieldeba 

uZravi an mbrunavi namzadis SemTxvevaSi. xasiaTdeba 

maRali mwarmoeblurobiT (Wris siCqare aRwevs 80...150 

m/wm) namzadis torsebis, mbrunavi namzadis SemTxvevaSi, 

aqvT sakmaod swori mdebareoba (namzadis RerZis 

mimarT). uZravi namzadis SemTxvevaSi torsebi xSirad 

daxrilia, gansakuTrebiT xerxis gasvlis zonaSi, rac 

moiTxovs torsebis damatebiT meqanikur damuSavebasa 

da Sesabamisad liTonis zedmet xarjs. 
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Zalze amaRlebul reJimebze (maRal siCqareebze) 

muSaobis SemTxvevaSi, Wris zonaSi Wris maRali tempe-

raturis gamo, swrafmWreli foladis wnelebis daWris 

dros, adgili aqvs namzadis torsebze liTonis 

wrTobas, rac arasasurvelia. 

bolo dros sul ufro farTo gamoyenebas poulobs 

progresuli meTodebi, rogorebicaa plazmuri, eleq-

troimpulsuri, wylis maRali wneviT gadaWra, amasTan 

saiaraRo mrewvelobaSi maTi gamoyeneba ramdenadme 

SezRudulia. 

 

$ 2.3. Wedva da moculobiTi Stampva 
 

Wedva da moculobiTi Stampva ekuTvnis wneviT 

damuSavebis meTodebs. iyeneben namzadisaTvis sasurveli 

formisa da gabarituli zomebis misaniWeblad, agreTve 

Semdgomi meqanikuri damuSavebis namatebis Sesamcireb-

lad, swrafmWreli foladebis namzadebis SemTxvevaSi, 

karbiduli araerTgvarovnebis mxriv liTonis struq-

turis gasaumjobeseblad. Wedvas eqvemdebareba ZiriTa-

dad naglini 50 mm-ze meti diametriT. Wedvis procesis 

Tavisebureba mdgomareobs imaSi, rom SesaZlebelia 

gamoyenebuli iyos universaluri mowyobiloba iaraRebi 

da danadgarebi martivi formis naWedebis misaRebad. 

Stampvis Taviseburebaa universaluri danadgarebis, 

magram specialuri iaraRebis – Stampebis gamoyeneba 

namzadebis yoveli calkeuli individisaTvis, romelTa 

forma da zomebi sakmaod axlosaa mza detalis formasa 

da zomebTan. Wedvisa da StampisaTvis universaluri   

danadgarebia horizontaluri uroebi, radialur-saWedi 

manqanebi da hidravlikuri, friqciulxraxnuli, mrud-

xarabarbaca wnexebi. 

Wedvasa da Stampvas rogorc wesi axdenen liTonis 

gaxurebiT (cxeli deformacia) iyeneben ra foladebis 
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Tvisebas aimaRlon plastikuroba gaxurebiT garkveul 

temperaturamde. cxrilebSi mocemuli temperaturuli 

intervali wneviT damuSavebis procesSi liTonis 

sruli rekristalizaciis aucileblobis pirobidan 

SerCeva. rekomendebulze maRal temperaturaze gaxureba 

iwvevs gadaxurebas (msxvilmarcvlovan struqturas) an 

gadawvas (dnobis temperaturasTan axlos mdebare tem-

peraturaze gaxurebis SemTxvevaSi). 

namzadebis gaxurebas axdenen airis RumelebSi, induq-

ciuri an kontaqturi eleqtrogaxurebis RumelebSi. 

xandaxan liTons axureben damcav atmosferoSi raTa 

daicvas naWedis zedapiri gaunaxSirbadovnebisagan da 

amowvisagan. gaxurebis siCqare rogorc wesi cvladia: 

igi Senelebulia struqturuli gardaqmnis temperatu-

rul intervalamde. Semdgomi gaxureba Wedvis tempera-

turamde xdeba maqsimalurad SesaZlo siCqariT.  

Wedvis dros namzadebis gaciveba ufro dabal tem-

peraturamde (vidre rekomendebulia) iwvevs liTonis 

civWedvas da bzarebis warmoqmnas. meores mxriv cxeli 

deformaciis procesis damTavreba, ufro maRal tempe-

raturaze vidre rekomendebuli minimaluri temperatu-

raa, iwvevs marcvlebis zrdas. amitom temperaturuli 

Zabvebis da Sesabamisad bzarwarmoqmnis Sesamcireblad 

naWedebis gaciveba, gansakuTrebiT saiaraRi foladebis 

naWdebis, unda xdebodes Senelebulad, RumelTan erTad. 

liTonis Tbogamtarobis Semcirebisa da naWedis gaba-

rituli zomebis zrdis kvalobaze gacivebis siCqare 

unda Semcirdes.   

karbidul araerTgvarovnebis Tavidan acileba miT 

ufro mniSvnelovnadaa SesaZlebeli, ramdenadac maRalia 

deformaciis xarisxi. amitom namzadebis Wedva unda 

xdebodes maTi dajdomisa da gamoWimvis monacvlebiT. 

ase magaliTad, kbildamamuSavebeli da xraxnsaWreli 

iaraRebisaTvis rekomendebulia namzadebis mravalje-
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radi dajdoma Sualeduri gamoWimviT (gamoWimvis koe-

ficienti K 60...70), rac aumjobesebs foladis struq-

turas da mWreli iaraRis medegobas. 

ase magaliTad, swrafmWreli foladisaTvis P9K5 da  

P9K10 rekomendebulia gaxurebis temperaturis zeda 

zRvari toli iyos 1140...1180C; Wedvis bolosaTvis 

temperaturis qveda zRvari – 900...920C, foladisaTvis 

P6M5 temperaturis zeda zRvari – 1080...1120C, qveda – 

870...900C. 

rogorc zemoT aRvniSneT swrafmWreli foladebis 

dabali siTbogamtarobis gamo saWiroa neli gaxureba 

temperaturamde 750...850C. namzadebs, diametriT meti 

50...60 mm-ze, dasawyisSi aTavseben RumelSi temperatu-

riT 400...500C da nela axureben 780...820C temperatura-

mde siCqariT 7...8 wT kveTis yovel 10 mm-ze da ayovneben 

am temperaturaze. ufro wvrili namzadebi (diametriT 

50 mm-ze naklebi) SeiZleba maSinve moTavsdes RumelSi 

temperaturiT 780...820C. 

msxvili namzadebisaTvis, diametriT meti 60...80 mm-ze, 

aucilebelia dayovneba temperaturis 850...900C. Semdgomi 

gaxureba Wedvis temperaturamde saWiroa ganxorciel-

des aCqarebulad kveTis yovel 10 mm-ze 5...6 wT angari-

SiT. zedmeti dayovneba da Senelebuli gaxureba maRal 

temperaturebze aZlierebs Jangvasa da gaunaxSirbadov-

nebas. 

Stampva rekomendebulia namzadis formis dasaaxlo-

eblad mza mWreli iaraRis formasTan seriuli da 

masiuri warmoebis pirobebSi. warmoebaSi cxel Stampvas 

iyeneben saWrisebisa da Camosacmeli iaraRebis (kbil-

satexebi, Camosacmeli frezebi), xolo civad Stampvas- 

badriseburi gadamWreli xerxebis, gadamWreli saWri-

sebis (zolebisagan), saWrisebis damWerebis RunvisaTvis. 

Stampvis gamoyeneba amaRlebs liTonis gamoyenebis 
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koeficients 25...50%-iT, amasTan dabldeba liTonis kar-

biduli araerTgvarovneba, umjobesdeba iaraRis meqani-

kuri Tvisebebi da dabldeba meqanikuri damuSavebis 

SromiTi danaxarji namatebis Semcirebis xarjze. 

magaliTisaTvis nax. 2.2 moyvanilia kbilsatexis unar-

Ceno orRariani cxlad Stampvis sqema. mosamzadebeli 

Rari Ria tipisaa gafarToebisaTvis (nax. 2.2, a) da emsa-

xureba macentrebeli Rrmulis Camoyalibebasa da da-

masrulebel RarSi deformaciis xarisxis Semcirebas. 

gafarToebul da gaxurebul namzads scildeba xenji. 

daxuruli tipis Stampis damasrulebel RarSi (nax. 2.2, 

b) miReba unarCeno namzadi. 

namzadis masalaa cxlad-

naglini foladi. namzadis 

zoma gaiangariSeba liTo-

nis moculobidan, romel-

mac unda Seavsos daxuruli 

Stampis damasrulebeli 

Rari gaxurebis dros li-

Tonis amowvis gaTvaliswi-

nebiT. plazmur RumelSi 

gaxurebis dros minawvi 

Seadgens 3 %, induqciur 

RumelSi – 1%. sawyisi nam-

zadis simaRle aiReba 1,5 

diametris farglebSi. imis 

gamo, rom Stampva xorci-

eldeba daxurul StampSi 

(unarCeno), namzadis zomebs 

moeTxovebaT amaRlebul (gamkacrebuli) moTxovnebi. 

namzadi sigrZeze daSveba tolia 1 mm. namzadis sigrZe 

gaiangariSeba diametrze daSvebis gaTvaliswinebiT. 

dasaStamp namzadebs axureben plazmur RumelSi an 

maRali sixSiris denebis danadgarze. swrafmWreli 

a) 

b
) nax. 2.2. Stampi satexis 

unarCeno StampvisaTvis 
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foladis daStampuli namzadebi, bzarebis Tavidan asa-

cileblad, Tavsdeba SemkrebSi temperaturiT 500...600C 

da civdeba RumelTan erTad. Semdeg namzadebs utar-

debaT izoTermuli mowva. 

furclovani masalebisagan namzadebs (gadamWreli 

da saRaravi xerxebi, segmentebi) Rebuloben civad 

StampviT, romelsac axdenen mrudxara an friqciul 

wnexebze.  

 
$ 2.4. CamosxmiT miRebuli namzadebi 

 
saiaraRo masalebis mniSvnelovan ekonomias iZleva 

mWreli iaraRebis namzadebis Camosxmis meTodi.  nagli-

nisagan da naWedebisagan miRebuli namzadebis masa 

1,5...2-jer aRemateba mza iaraRis masas da saSualod  

liTonis 50% gadadis burbuSelaSi. magaliTad, Wia 

frezis masa mza iaraRSi 2,5 kg, xolo namzadSi naWedis 

saxiT – 10,5 kg, sxmulSi – 4,1 kg; satexis magaliTis 

SemTxvevaSi mza iaraRis masa 0,66 kg, misi naWedi namza-

dis masa – 2,34 kg, xolo sxmuli namzadis – 1,86 kg. 

Camosxmuli namzadebisagan mWreli iaraRis damza-

debis Sromatevadoba mniSvnelovnad dabalia, vidre 

naglinisagan miRebuli naWedi namzadebis SemTxvevaSi. 

ase magaliTad, saiaraRo qarxnis magaliTze burRis 

TviTRirebuleba diametriT 55 mm foladi P6M5, 

romelic mzaddeba wvrilseriuli warmoebis pirobebSi, 

Seadgens 22,49 pirobiT erTeuls, maT Soris masalis 

Rirebulebaa 17,31 pir. erT. msxvilseriuli warmoebis 

pirobebSi, safrez avtomatebze damuSavebis SemTxveva-

Si, igive burRis TviTRirebuleba 19,66 pir. erT. maT 

Soris masalis 16,86 pir. erT. cxlad gavalcvis (wneviT 

damuSaveba) SemTxvevaSi – 11,33 pir. erT., maT Soris 

masalis – 7,44 pir. erT. da garsul formebSi Camosxmis 

SemTxvevaSi – 9,22 pir. erT., masalis – 4,57 pir. erT. 
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mWreli iaraRis cxelmedegoba da cveTamedegoba, 

romelic damzadeblia sxmuli namzadisagan, tolia an 

aRemateba naWedi foladis namzadisagan damzadebuli 

mWreli iaraRisas, sxmuli swrafmWreli foladis 

siblante naWedi foladis siblanteze dabalia. amitom 

rekomendebulia sxmuli swrafmWreli foladisagan 

damzaddes iseTi mWreli iaraRebi, romelTac ZiriTa-

dad moeTxovebaT cveTamedegoba (burRebi, frezebi). 

aramizanSewonilia sxmuli namzadebis gamoyeneba 

mWreli iaraRebis dasamzadeblad, romelTac moeTxo-

vebaT maRali simtkice da muSaoben dartymiTi dat-

virTvebis qveS. mWreli iaraRebis sxmuli namzadebis 

masalas warmoadgens swrafmWreli foladis narCenebi, 

gacveTili iaraRebi da kazmuli masalis umniSvnelo 

raodenoba (ferovanadiumi, feromolibdeni da sxva). 

foladis moculobiTi Cajdomis Sesamcireblad, 

Txierdenadobis asamaRleblad da rogorc Sedegi, 

sxmulSi airis niJarebisa da forianobis Sesamcireb-

lad, agreTve  sasxmo formis ufro mkveTri anabeWdis 

misaRebad rekomendirebulia foladebis gamoyeneba 

naxSirbadis maRali SemcvelobiT. 

yvela Camosxmul foladSi ZiriTadi ganmJangveli 

elementebis, manganumisa da siliciumis, Semcveloba 

uzrunvelyofs karg ganJangvas da Sedegad airis niJa-

rebis Tavidan acilebas.  

mWreli iaraRebis namzadebis misaRebad iyeneben 

Camosxmis Semdeg meTodebs. 

1. Camosxma gamosadnobi modelebiT – rTuli formis 

wvrili da Camosacmeli iaraRebis, diametriT araumetes 

80 mm, namzadebisaTvis. 

2. Camosxma garsul formebSi, romlebic mzaddeba 

qviSisa da fisis narevisagan. am meTodis gamoyeneba 

ufro metad mizanSewonilia bolovana iaraRebis namza-

debis Camosasxmelad. sxmulis maqsimaluri masaa 20 kg. 

garsul formebSi Camosxmis dros minawvis Sesamci-
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reblad rekomendebulia specialuri cecxlgamZle  mo-

sapirkeTebeli saRebavis (pulverbakelitisa da spirtis 

xsnari fardobiT 1:5, simkvriviT 1,5...1,6 gr/sm3) gamoye-

neba. keramikuli formebis gamoyeneba rekomendebulia 

20 kg-ze meti masis sxmulebisaTvis. 

swramWreli foladis yvela sxmul namzads utar-

debaT mowva standartul reJimebze im gansxvavebiT, 

rom izometruli daSlis periodSi dayovnebis dro 

izrdeba orjer. amasTan sxmul namzadebSi miiReba 

ufro metad Tanabari mikrostruqtura. 

CamosxmiT miRebuli iaraRebis Termuli damuSaveba 

identuria naglinisagan damzadebuli iaraRebis damu-

Savebis. gansxvaveba imaSia, rom wrTobis temperaturaze 

gaxurebis dro izrdeba 30...50%-iT. sxvadasxva wyaroebis 

mixedviT msxvilgabarituli iaraRebis xarisxis gasaum-

jobeseblad rekomendebulia orsafexuriani wrToba. 

pirvel wrTobas utareben meqanikur damuSavebamde 

1250...1260C temperaturaze gaxurebiT, dayovnebiT 25...30 wm 

kveTis yovel 1 mm-ze, rac 5...6-jer aRemateba Cveulebriv 

dayovnebas fasonuri iaraRis wrTobis dros. maRali 

temperatura da xangrZlivi dayovneba xels uwyobs 

karbidebis ganawilebis mniSvnelovan cvlilebas. 

wrTobis Semdeg axdenen izoTermuli mowvis swraf- 

mWreli foladebisaTvis dadgenil reJimebze, Semdeg 

meqanikur damuSavebas da saboloo wrTobasa da moSvebas. 

ormagi Termuli damuSaveba xels uwyobs karbidebis 

ConCxismagvari badis dangrevas da isini nawildebian 

ufro Tanabrad. sxmuli namzadebis gamoyeneba damoki-

debulia liTonis Camosxmis teqnologiuri procesis 

donesa da warmoebis organizaciaze. 
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$ 2.5. SeduReba 

SeduReba saiaraRo warmoebaSi gamoiyeneba lilvakis- 

Rerosebri da bolovaniani iaraRebis dasamzadeblad. 

amasTan iyeneben pirapira SeduRebis meTods (nax. 2.3). 

muSa nawili 1 swrafmWreli foladisaa, xolo ara muSa 

nawili 2 sakonstruqcio an naxSirbadovani foladis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.3. pirapira SeduReba 

  
kontaqturi pirapira SeduReba wnevis qveS aris 

liTonebis SeerTebis procesi maTi erTdrouli dre-

kadplastikuri deformaciiTa da SesaerTebel zedapi-

rebs Soris liTonuri kavSiris warmoqmniT. SeduRebis 

am meTods yofen SeduRebad winaRobiT da SeduRebad 

dnobiT. SeduRebas dnobiT aqvs ori saxesxvaoba: Sedu-

Reba uwyveti dnobiT da SeduReba winaswari gaxurebiT. 

uwyveti dnobiT SeduRebis dros procesi Sedgeba ori 

ZiriTadi stadiisagan – dnoba da dajdoma, SeduReba 

gaxurebiT sami – gaxureba, dnoba da dajdoma. 

sakontaqto 

tuCebi 

naxSirbadovani  

foladi 

transformatori 

umciresi 

sigrZe 5 mm 
swrafmWreli 

foladi 
(0,81,0)d 

(11,25)d d
 

d
 d
 

d
 

1 2 

a) 
b) 

g) 
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uwyveti dnobis meTodiT SeduRebis dros Sesadu-

Rebel namzadebs, romlebic CarTuli arian SesaduRe-

beli transformatoris meorad gragnilTan, miiyvanen 

erTmaneTTan. namzadebis SexebaSi myofi zedapirebis 

zogierT wertilSi warmoiqmneba eleqtruli kontaqti, 

maRali winaRobiT mcire farTobze. amitom kontaqtis 

ubnebi dneba. namzadebis torsuli zedapirebis kidev 

ufro miaxloebis dros es movlenebi meordeba kontaq-

tis sxva ubnebze da ase manam, vidre torsebis mTeli 

zedapiri ar gadneba da gaxurdeba wnevis qveS SeduRe-

bisaTvis saWiro temperaturaze. Semdeg deni gamoirTve-

ba namzadebi Zalismierad awvebian erTmaneTsa da xdeba 

SeduReba. am meTodis uaryofiTi mxarea liTonis didi 

xarji dnobaze.  

SeduRebis procesi gaxurebiT gansxvavdeba SeduRebis 

procesisagan dnobiT imiT, rom SesaduRebeli detale-

bis torsebs Seaxeben erTmaneTs mravaljer Zabvis qveS, 

Semdeg xdeba maTi dnoba da SeduReba. am meTodiT 

muSaobs yvela eleqtropirapira SemduRebeli manqana, 

romelTa teqnikuri maxasiaTeblebi moyvanilia cxrilSi 

2.3. 

mWreli iaraRebis wvrilseriuli warmoebis piro-

bebSi iyeneben eleqtroSemduRebel manqanebs xelis 

marTviT, xolo msxvilseriuli warmoebis pirobebSi – 

eleqtroSemduRebel naxevaravtomatebs. magaliTad, 

naxevaravtomati CA2 daniSnulia 20...60 mm diametris 

namzadebis SesaduReblad, Semdegi avtomaturi cikliT: 

namzadebis moWera, gaxureba erT wamSi samamde SexebiT,  

dnoba da dajdoma, namzadebis gaTavisufleba momWere-

bisagan,  magidis dabruneba sawyis periodSi. 

swrafmWreli da sakonstruqcio foladebis gans-

xvavebuli siTbogamtareblobis, Tbotevadobis da 

eleqtrogamtareblobis gamo SesaduRebeli namzadebis 

boloebis Sverilis sidideebi SesaduRebeli aparatis



cxrili 2.3 

pirapira SeduRebis manqanebis ZiriTadi teqnikuri 

maxasiaTeblebi 

parametri 

xelis miwodebiT miwodebiT meqanizirebuli amZravi 

M
C

P
-2

5
 

M
C

-1
2

0
2
 

M
C

-1
6

0
2
 

M
C

-5
0

-1
 

M
C

-2
0

0
8
 

C
A

-2
, 

C
И

-

1
1

1
 

С
И

-0
8

6
 

SeduRebeli namzadis zomebi 

   kveTi, mm2 

   sigrZe, mm 

 

120-300 

_ 

 

650 

_ 

 

1400 

_ 

 

600 

_ 

 

2000 

_ 

 

2850 

100-1000 

 

800 

100-400 

transformatoris nominaluri 

simZlavre, kvt 

25 55 96,5 50 150 150 100 

dawolis maqsimaluri Zala, n  20000 32000 50000 30000 65000 145000 54000 

mwarmoebluroba SeduReba/sT 110 100 60 180 80 55 80 

manqanis gabarituli zomebi 

(sigrZesiganesimaRle)  

800 

1200 

1270 

7751500 

1700 

2960 

1580 

1300 

2000 

1580 

1300 

1810 

1160 

1570 

1720 

1300 

1300 

 

 

8
2
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momWerebidan yendeba sxvadasxva (nax. 2.3, b). Tanabari 

gaxurebis misaRwevad momWeridan konstruqciuli fo-

ladis (40,4045) namzadis Sverili unda iyos 1,5...2-jer 

meti,  vidre  swrafmWreli foladis namzadis Sverili. 

imisaTvis rom ar moxdes naduR nakeris gamowrToba, 

rasac iwvevs siTbos intensiuri gadasvla spilenZis 

momWerebSi, swrafmWreli foladis namzadis Sverili 

unda iyos minimaluri (0,5 d  magram ara naklebi 10 mm). 

SeduRebaze namzadis sigrZe aiReba dnobasa da daj-

domaze namatis gaTvaliswinebiT. swramWreli foladis 

namzadis nawilze mosuli namatis fardoba SeduRebaze 

mTlian namatTan aris mudmivi sidide SesaduRebeli 

wyvili masalebisaTvis. am fardobis saSualo mniSvne-

loba Seadgens: 0,65 foladebisaTvis P6M5, P18; 0,7 – 

foladebisaTvis P6M5K5; 0,75–P9Ф5; 0,8–З9К10 da 

P10K5Ф5. 
kontaqturi SeduRebis dros gaxureba ZiriTadad 

xdeba SesaduRebeli namzadebis kontaqtis adgilze 

denis gavlis dros gamoyofili siTbos xarjze. Sedu-

Rebis dros gamoyofili siTbo  

tRIQ Sed.
224,0 , 

sadac I – SeduRebis deni Zalaa, t – denis gavlis dro, 

wm; Sed.R momWer tuCebs Soris SeduRebis jaWvis ubnis 

aqtiuri winaRobaa, omi (). 

Sesabamisad, SeduRebis procesi SesaZlebelia vare-

guliroT simZlavris an SeduRebis drois saSualebiT. 

moTxovnili simZlavre SeduRebaze ganisazRvreba Sesa-

duRebeli kveTis farTiTa da SesaduRebeli namzadebis 

qimiuri SemadgenlobiT. ase magaliTad, foladebis 

Р6М5 da 45 eleqtroSeduRebis moTxovnili  simZlavre 

namzadebisaTvis diametriT 10 mm Seadgens 9 kvt, 

dajdomis Zala 3800 n. namzadisaTvis diametriT 25...32 
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mm moTxovnili simZlavre – 60 kvt, Zala – 342000 n; 

namzadisaTvis diametriT 63-80 mm, simZlavre – 150 kvt, 

Zala – 180 000 n. 

Tu SemduRebeli manqanis simZlavre ar aris sakma-

risi moTxovnili diametris namzadebis SesaduReblad, 

dasaSvebia namzadebis SesaRuRebel torsebze naxvre-

tebis burRva SesaduRebeli farTis Sesamcireblad.  

namzadebi SeduRebis win unda gaiwmindos momWer 

tuCebSi eleqtruli winaRobis Sesamcireblad. Sesadu-

Rebeli namzadebis torsebis aramarTobuloba arauma-

tes 1,5 mm, namati sigrZeze – 6 mm. namzadis sigrZeze 

namatis daSveba _ 0,5 mm, magaliTad manqanisaTvis mod. 

CA2 da CM-086.  

SeduReba xaxuniT (nax. 2.3, b) warmoadgens wneviT 

SeduRebis erT-erT saxes. naduR nakeri warmoiqmneba 

SesaerTebeli detalebis plastikuri deformirebis 

xarjze. SesaduRebeli zedapirebis gaxureba xdeba 

xaxuniT amasTan meqanikuri energia uSualod garda-

iqmneba siTboSi. siTbos generireba xdeba liTonis 

mkacrad lokalizebul zedapirul Txel fenebSi. 

xaxuniT SeduRebis dros SesaduRebel erT-erT 

namzads amagreben Carxis SpindelSi, igi Rebulobs 

brunviT moZraobas SesaduRebeli namzadebis torsebs 

Soris  srialisaTvis da Sesabamisad xaxunis Sedegad 

maT gasaxureblad. meore namzads amagreben uZravad 

Carxis suportze, igi gadaadgildeba SpindelSi Camag-

rebuli namzadebisagan suportTan erTad grZivad 

torsebis Sexebamde garkveuli ZaliT. xaxunis Sedegad 

gamoyofili siTbos zemoqmedebiT namzadebis torsebi 

xurdeba, Spindelis brunva wydeba, namzadebi suportiT 

torsebiT awveba erTmaneTs da xdeba SeduReba. 

gafarToebis Zalis sidide, romelic uzrunvelyofs 

Sualeduri fenis gamownevas, ganisazRvreba swrafmWre-
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li foladis TvisebebiTa da namzadebis torsebis 

gaxurebis siRrmiT. namzadebis torsebis gaxureba 

xdeba wnevaze 1.108 pa.  SeduReba – wnevaze 2.108 pa. 

xaxuniT SeduRebis ZiriTadi upiratesobebi pirapira 

eleqtroSeduRebasTan SedarebiT aris Semdegi: Sesadu-

Rebeli masalebis xarjis Semcireba (nawvis namati 4-

jer naklebia); eleqtruli energiis mniSvnelovani 

ekonomia; procesis maRali mwarmoebluroba (1,5...2-jer 

meti); SeduRebis sizustis amaRleba wunis naklebi 

procentiT; procesis avtomatizaciis simartive; naduR-

nakeris maRali xarisxi; SemduReblebis Sromis 

ukeTesi pirobebi. 

saiaraRo warmoebaSi xaxuniT SeduRebas iyeneben 

wriuli kveTis namzadebis pirapira SeduRebisaTvis da 

gatexili iaraRebis SesaduReblad. cxrilSi 2.4 moce-

mulia xaxuniT SeduRebis yvelaze gavrcelebuli man-

qanebis ZiriTadi teqnikuri maxasiaTeblebi. garda 

SeduRebis procesisa naxevradavtomatze mod. M-341 

ganiv subortze Camagrebuli saWrisiT xdeba naduR 

nakerTan gamownexili masalis moxsna. cxrilebSi 2.5; 

2.6 da 2.7 mocemulia xaxuniT SeduRebis reJimebi 

saiaraRo da konstruqciuli foladebis sxvadasxva 

wyvilebisaTvis. 

SeduRebis dros liTonSi warmoqmnili Zabvebis 

mosaxseneblad da naduRnakeris sisalis Sesamcireb-

lad, namzadebi SeduRebis Semdeg nela unda gacivdes 

RumelSi an qviSian yuTSi, ris Semdegac namzadebs 

uratdebaT mowva. iyeneben agreTve izoTermul mowvas. 

am SemTxvevaSi namzadebs SeduRebis damTavrebisTanave 

aTavseben RumelSi temperaturiT 870C da namzadebis 

mTel partias 870C temperaturaze gaxurebis Semdeg 

ayovneben 2...4 sT. dayovnebis bolos namzadebs acieben 

RumelTan erTad 550C temperaturamde. Semdeg maT aci- 
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cxrili 2.4 

xaxuniT SeduRebis gavrcelebuli manqanebis ZiriTadi 

teqnikuri maxasiaTeblebi 

parametri 
manqanis modeli 

MФ-346 MФ-327 MФ-341 MТC-23-2 MЕC-35-3 МТС-41-3 МТС-51-2 

SesaduRi namzadis 

zomebi, mm: 

   diametri 

   mbrunavi namzadis  

   zomebi 

   uZravi namzadis  

   sigrZe 

brunvis sixSire,wT-1 

   RerZuli Zala, n: 

   gaxurebis dros 

   dasmis dros 

simZlavre, kvt 

 

 

6-15 

 

45 

 

45 

2000 

 

15000 

30000 

4 

 

 

10-22 

 

32-200 

 

32-200 

1500 

 

50000 

50000 

10 

 

 

16-35 

 

60-330 

 

70-340 

1000 

 

300000 

300000 

20 

 

 

10-25 

 

45-600 

 

>50 

_ 

 

25000 

50000 

10 

 

 

16-32 

 

50-500 

 

>60 

_ 

 

100000 

100000 

20 

 

 

22-40 

 

60-980 

 

>75 

_ 

 

200000 

200000 

40 

 

 

32-60 

 

65-1200 

 

>80 

_ 

 

400000 

400000 

75 

 

 

 

 

8
6
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cxrili 2.5 

foladi P6M foladTan 45,40X namzadebis  

SeduRebis reJimebi 

 

na
mz

ad
is

 
S
es

ad
u
R
eb

el
i 

t
o
r
s
is

 
d
ia
me
t
r
i,
 m
m 

S
es

ad
u
R
eb

el
i 

kv
eT

is
 

f
ar

T
o
b
i,
 m
m SeduRebis reJimi  

namati 
SeduRebaze, mm 

g
ax

u
r
eb

is
 

w
ne
va
, 
mp
a 

g
ax

u
r
eb

is
 

d
r
o
, 
w
m 

d
as

mi
s
 

w
ne
va
, 
mp
a 

s
ae
r
T
o
 

f
o
l
ad

i 
P

6
M

5
 

10 

12 

14 

16 

18 

20 

21 

22 

25 

30 

32 

35 

40 

78,5 

113,0 

158,9 

201,0 

254,3 

314,0 

380,0 

380,0 

490,6 

706,0 

803,8 

962,0 

1256,0 

210 
230 
155 
165 
120 
130 
90 
100 
70 
80 
60 
70 
60 
60 
165 
175 
140 
140 
90 
110 
80 
100 
65 
75 
50 
60 
 

4,5 
5,0 
7,0 
8,0 
9,0 
10,0 
15,0 
17,0 
15,5 
16,5 
18,5 
19,5 
22,0 
24,0 
21,0 
23,0 
25,0 
27,0 
33,0 
35,0 
36,0 
38,0 
37,0 
39,0 
44,0 
46,0 

300 
460 
200 
320 
150 
260 
120 
200 
100 
160 
80 
140 
60 
120 
250 
350 
150 
250 
120 
200 
100 
150 
100 
150 
80 
120 

5,0 
5,5 
5,5 
5,3 
4,8 
5,2 
4,8 
5,0 
4,5 
4,7 
4,4 
4,6 
4,0 
4,5 
4,3 
4,6 
4,2 
4,4 
3,9 
4,1 
3,7 
4,0 
3,5 
3,6 
3,2 
3,4 

2,0 
2,6 
2,4 
2,5 
2,2 
2,4 
2,2 
2,3 
2,0 
2,2 
2,0 
2,1 
1,8 
2,0 
1,5 
2,0 
1,5 
1,6 
1,4 
1,5 
1,5 
1,6 
1,3 
1,5 
1,0 
1,5 
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cxrili 2.6 

foladi P18, P9 foladTan 45,40X namzadebis  

SeduRebis reJimebi 

na
mz

ad
is

 
S
es

ad
u
R
eb

el
i 

t
o
r
s
is

 
d
ia
me
t
r
i,
 m
m 

S
es

ad
u
R
eb

el
i 

kv
eT

is
 

f
ar

T
o
b
i,
 m
m SeduRebis reJimi  

namati 
SeduRebaze, mm 

g
ax

u
r
eb

is
 

w
ne
va
, 
mp
a 

g
ax

u
r
eb

is
 

d
r
o
, 
w
m 

d
as

mi
s
 

w
ne
va
, 
mp
a 

s
ae
r
T
o
 

f
o
l
ad

i 
P

1
8
 

10 

12 

16 

78,5 

176,6 

201,0 

170 
200 
100 
150 
100 
110 

5,0 
7,0 
9,0 
11,0 
10,0 
12,0 

500 
400 
200 
300 
150 
200 

4,0 
5,5 
4,5 
5,0 
4,3 
4,5 

2,00 
2,70 
2,00 
2,50 
1,80 
2,00 

 

cxrili 2.7 

foladi P9M4K8 foladTan 45,40X namzadebis  
SeduRebis reJimebi 

na
mz

ad
is

 
S
es

ad
u
R
eb

el
i 

t
o
r
s
is

 
d
ia
me
t
r
i,
 m
m 

S
es

ad
u
R
eb

el
i 

kv
eT

is
 

f
ar

T
o
b
i,
 m
m 

SeduRebis reJimi  
namati 

SeduRebaze, mm 

g
ax

u
r
eb

is
 

w
ne
va
, 
mp
a 

g
ax

u
r
eb

is
 

d
r
o
, 
w
m 

d
as

mi
s
 

w
ne
va
, 
mp
a 

s
ae
r
T
o
 

f
o
l
ad

i 
P

6
M

5
 

10 
13 
15 
16 
18 
22 
25 
28 
30 
35 
40 

78,5 
132,7 
176,6 
201,0 
254,3 
380,0 
490,6 
615,4 
706,0 
962,0 
1256,0 

290-300 
190-195 
145-150 
120-135 
100-110 
70-72 
160-165 
130-135 
110-120 
80-90 
60-70 

3,5-4,5 
6,0-8,0 
8,5-9,5 
10,0-10,5 
13-13,5 
18,0-18,5 
19,0-20,0 
22-25 

24,0-25,0 
29,0-30,0 
32,0-33,0 

600-650 
400-450 
200-250 
200-250 
150-200 
100-150 
300-350 
250-300 
200-250 
160-200 
100-150 

4,1-4,4 
4,0-4,2 
3,9-4,0 
3,9-4,0 
3,7-3,8 
3,5-3,6 
3,7-3,9 
3,7-3,75 
3,5-3,6 
3,2-3,3 
3,0-3,1 

1,6-1,8 
1,5-1,7 
1,5-1,7 
1,5-1,6 
1,4-1,6 
1,3-1,4 
1,4-1,5 
1,3-1,35 
1,2-1,3 
1,0-1,1 
1,0-1,1 
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veben haerze saduRnakeris sisale mowvis Semdeg swraf-

mWrel foladis ubanze unda iyos HRC 22...24. 

SeduRebuli namzadebis kontrolis dros amowmeben 

maT zomebsa da SeerTebis simtkices. zomebis dasaSvebi 

gadaxrebia:  namzadis  sigrZeze 1 mm; RerZis  gadaweva 

0,5 mm namzadisaTvis diametriT 18 mm-mde, 1 – diametriT 

30 mm-mde, 1,5 – diametriT >30 mm; CaRunvis isari 1 mm 

yovel 100 mm sigrZeze. SeduRebuli SeerTebis xarisxi 

mowmdeba gare daTvalierebiT da SerCeviT struqturis 

kvleviT. gare daTvalirebiT gansazRvraven zedapiris 

miwvas, gare bzarebs, SeuduRebel ubnebs da niJarebs. 

luminescentul kontrols iyeneben zedapiruli wvrili 

bzarebisa SeuduRebeli ubnebis gamosamJRavneblad. 

teqnologiuri gamocda saqarxno pirobebSi SeiZleba 

Catardes xeliT gamartivebuli meTodiT. namzads mokle 

mxridan bolovanaTi urtyaven masiuli liTonis magidis 

kuTxes. namzadebi, romelTac simtkice gaWimvaze aqvT 

naklebi 400 n/m2, imsxvreva. metalografiuli analiziT 

ganisazRvreba SeduRebuli ubnis struqturis defeq-

tebi Termuli zemoqmedebis ubnebi, bzarebi, SeuduRe-

beli ubnebi. naduRnakeris SovSi ar daiSveba lede-

burituli struqtura. ferituli Sris sisqe ar unda 

aRematebodes 0,3 mm, xolo iaraRebisaTvis, romlebic 

muSaoben mniSvnelovani mabruni momentebiT 0,05 mm, 

legirebuli foladebisaTvis 35ХГСА, Х12 Sre praqti-

kulad ar warmoiqmneba. ultrabgeriTi defeqtizacia 

avlens bzarebs, niJarebs SeuduRebel ubnebs da 

tardeba defeqtoskopze ДУК-66. 
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$ 2.6. swrafmWreli foladis firfitebis 
miduReba da mirCilva 

  

miduReba. konstruqciuli foladis tanze aduReben 

swrafmWreli foladis firfitas saSemduReblo fxvni-

lebis saSualebiT, romelTa dnobis temperatura 

etoleba swrafmWreli foladis wrTobis temperaturis. 

saSemduReblo fxvnilis komponentebad aiReba feroman-

ganumi (70%) da gadamdnari boraki (30%), amateben 

mcire doziT ferosiliciums, foladisa da spilenZis 

burbuSelas. saWrisis tanze da mWrel firfitaze Sesa-

duRebel zedapirebs amuSaveben meqanikurad. usworobebi 

SesaduRebel zedapirebze ar unda aRematebodes 0,2 mm. 

firfitisqveSa budeSi iyreba saSemduReblo fxvnili 

sisqiT 1 mm, ideba swrafmWreli fuladis firfita da 

fxvniliT ivseba firfitis torsebsa da budis gverdiT 

waxnagebs Soris RreCo. plazmur RumelSi pirvel 

sarkmelSi saWriss winaswar axureben 850...900C tempe-

raturaze, Semdeg meore sarkmelSi saWriss axureben 

saSemduReblo fxvnilis dnobis temperaturaze 

(1180...1195C) firfitas xelis wnexiT swrafad daaWeren 

saWrisis tanze da ayovneben sarCilavis gamyarebamde 

saWriss miduRebuli firfitiT mowvaven, awrToben da 

mouSveben swrafmWreli foladis wrTobis reJimebis 

Sesabamisad. 

sarCilavad xandaxan gaxurebis mizmiT iyeneben 

pirapira SeduRebis manqanas da maRali sixSiris 

denebis (ТВЧ) danadgars. feromanganumis fxvnili 

uzrunvelyofs mWreli firfitis tanze mtkiced damag-

rebas, magram warmoiqmneba nawiburi, romelic ar emor-

Cileba WriT damuSavebas. mravalmWrelpiriani iaraRis 

misarCilavad rekomendebulia saSemduReblo fxvnili 

(ferosiliciumi 38%, teqnikuri soda 10%, spilenZis 
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burbuSela 10% foladis burbuSela 10%, gadamdnari 

boraki 32%), romelic xasiaTdeba damak-mayofilebeli 

damuSavebadobiT mowvis Semdeg. fxvnils umateben 

Txevadi minis wyalxsnars comiseburi masis misaRebad, 

romelic korpusis Rarsa da firfitaze daaqvT sisqiT 

1...1,5 mm. firfitebsa da Rarebs korpusze aqvs soli-

seburi forma. RreCo firfitebis gverdebsa da Rars 

Soris daiSveba 0,15 mm, xolo fskerze 1...1,5 mm. 

pastis dadebis Semdeg firfitebs msubuqi dartyme-

biT Cawnexaven korpusis RarebSi. awyobil iaraRs 

rbili mavTuliT kraven da aSroben Tbil adgilze 2...3 

sT. mirCilvamde iaraRs axureben RumelSi 700...800C 

temperaturaze, Semdeg airRumelSi axureben 1280C 

temperaturaze. saSemduReblo fxvnilis firfitis ze-

dapirze dafenis dros, iaraRs gamoiReben Rumelidan 

da 90-iTEmoRunul boloiani ReroTi gaagoreben 

liTonis filaze 5...8-jer firfitebis RarebSi Cawnex-

visaTvis. 

namzads mirCiluli firfitebiT utardeba mowva, 

meqanikuri damuSaveba da wrToba iaraRis damzadebis 

teqnologiuri procesis Sesabamisad. cnobilia sarCi-

lavebi alumini-nikeli-manganumiani brinjaos safuZ-

velze, romlebic uzrunvelyofen SeTavsdes mWreli 

nawilis mirCilvisa da Termuli damuSavebis proce-

sebi. iaraRis korpussa da firfitebs morCilvamde 

amuSaveben WriT namatis datovebiT xexvasa da alesvaze.  

Termulad damuSavebuli firfitebis mirCilva.  

swrafmWreli foladebi amaRlebuli da zogierTi fo-

ladi (P18, P12, P6M3) normaluri TbomedegobiT, 

romelTac aqvT mcire periodiani moSvebis temperatura 

600..620C, xasiaTdebian amaRlebuli cxelmedegobiT da 

mokle periodiani (1...2 wT) gaxurebis SesaZleblobiT 

saslis, cxelmedegobis, simtkicisa da Wris unaris 
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dauqveiTeblad. swrafmWreli foladebis aRniSnuli 

Tviseba vercxlisSemcveli sarCilavis gamoyenebis dros, 

dnobis temperaturiT 595...605C, saSualebas iZleva 

sabolood Termulad damuSavebuli swrafmWreli fo-

ladis firfitebi mierCilos iaraRis korpusze. mir-

Cilvas axdenen maRali sixSiris denebis danadgarze 

(ТВЧ) yulfiseburi induqtoris saSualebiT RreCo 

induqtorsa da misarCilavi iaraRis korpuss Soris 

toli unda iyos 8...10 mm. rekomendebulia iaraRis kor-

pusi, romlis RarSi Cadebuli sarCilavi da flusi 

winaswar gaxurdes 400C. Semdeg RarSi ideba swraf-

mWreli foladis firfita da  irTveba da gamoirTveba 

deni induqtorSi, ris Sedegadac xdeba mirCilvis 

adgilis Tanabari gaxureba sarCilavis dnobis tempe-

raturaze 600...620C. 

swrafmWreli foladis firfitebiani mWreli iaraRis 

konstruqcia da damzadebis teqnologia analogiuria 

sali Senadnobis firfitebiani iaraRis konstruqciisa 

da damzadebis teqnologiis. 

 

$ 2.7. iaraRis mWreli nawilis daduReba 

swrafmWreli foladis did ekonimias iZleva aRniS-

nuli foladis iaraRis korpusze daduReba, romlis 

masala naxSirbadovani, legirebuli an konstruqciuli 

foladia. arsebobs daduRebis ori meTodi xeliT 

(airiT, eleqtrorkaluri) da avtomaturi. xeliT dadu-

Rebas iyeneben erTmWrelpiriani iaraRis dasamzadeblad 

an aRsadgenad. avtomatur eleqtroSeduRebas  flusis 

qveS iyeneben mravalmWrelpiriani iaraRis dasamzadeblad. 

rekomendebulia daduReba moxdes aradnobadi 

eleqtrodiT inertuli gazis (argoni) damcav garemoSi  

erTi an mravali SriT. meTodis gansakuTrebuli mxarea 
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namzadze daduRebuli liTonis Tavisufali formire-

ba. namzadis Ria zedapirze daduReba gamoricxavs Ziri-

Tadi da daduRebuli liTonebis aRrevas. 

iaraRis korpuss amzadeben foladisagan 30ХГС. 

dasaduReblad iyeneben foladi P18, P6M5, P9K5 Reroebs 

an mavTuls diametriT 2...2,5 mm.  

namzads amagreben specialur samarjvSi, romelic 

uzrunvelyofs iaraRis saWiro mobrunebas daduRebis 

procesSi. daduRebis reJimebia: zRvruli vakuumi 0,1...1,3 pa 

neitraluri airis  (argoni) wnevis siWarbe kameraSi 

2.10-2...3.10-3 pa; swori polarobis mudmivi deni, deni Zala 

140...180 a, Zabva 9...11v. dasaduRebeli nawilis orienta-

ciisaTvis iaraRis korpusSi frezaven Rarebs dadu-

Rebis qveS. avtomaturi daduRebis SemTxvevaSi Rarebs  

ar daamuSaveben. daduRebamde iaraRis korpussa da mav-

Tuls utardebaT gaucximovneba, wmenda hidrolizuri 

spirtiT. erTfeniani xeliT daduRebis meTodis mwar-

moebluroba Seadgens 20...30 mm/wT. avtomaturi dadu-

Rebis procesis mwarmoebluroba xeliT daduRebasTan 

SedarebiT 4...5-jer metia. daduRebul namzadebs mowva-

ven da meqanikuri damuSavebis Semdeg awrToben da 

mouSveben. 

 
$ 2.8. sali Senadnobis firfitebis 

mirCilva 
 

mWreli iaraRis maRali sixistis uzrunvelsayofad 

da im SemTxvevaSi, rodesac konstruqciulad ver 

xerxdeba sali Senadnobis firfitis tanze meqanikuri 

damagreba, iyeneben sali Senadnobis mWrel iaraRs mir-

Ciluli sali Senadnobis firfitiT. sali Senadnobis 

firfitebis mirCilvis Taviseburebas warmoadgens is 

garemoeba, rom xdeba ori sruliad gansxvavebuli 

masalis (rogorc qimiuri SemadgelobiT, ise fizikur-
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meqanikuri TvisebebiT) SeerTeba. foladis xazovani 

gafarToebis koeficienti TiTqmis 2-jer aRemateba 

sali Senadnobisas, rac iwvevs gacivebis dros rogorc 

iaraRis tanis, ise sali Senadnobis firfitis defor-

macias da maTSi mniSvnelovani Zabvebis warmoqmnas. es 

ukanasknelebi ki iaraRis tanSi, nakersa da firfitaSi 

bzarebis warmoqmnis mizezi xdeba. 

sarCilaviT SeerTebuli foladi da sali Senadno-

biT gacivebis dros sarCilavis gavliT ganicdian 

drekad urTierTzemoqmedebas da gacivebis bolos 

Rebuloben tol sigrZeebs. amasTan sali Senadnobi 

aRmoCndeba SekumSuli, xolo iaraRis tani, piriqiT, 

gaWimuli.  

sali Senadnobebis dabali Tbotevadoba, maT maRali 

eleqtrul winaRobasTan kavSirSi, gansazRvraven sali 

Senadnobis ufro swraf gaxurebas foladTan Sedare-

biT. dabali siTbogamtaroba gaxurebisa da gacivebis 

dros iwvevs temperaturis mkveTr cvlilebas. am gare-

moebisa da agreTve sali Senadnobis  gaWimvaze dabali 

simtkicis gamo adgili aqvs bzarebis warmoqmnas. 

Senadnobis mirCilvis teqnologiam unda uzrunvel-

yos sali Senadnobis firfitisa da tanis sakmaod 

mtkice SeerTeba, agreTve firfitis mTlianoba mWreli 

iaraRis, rogorc damzadebis ise misi eqspluataciis 

procesSi. 

mirCilul wyvilebSi narCeni Zabvebisa da sali 

Senadnobis firfitebSi bzarwarmoqmnis Semcireba 

uzrunvelyofili unda iyos Semdegi moqmedebebiT: 

a) iaraRis korpusis sisqis gazrdiT an sali Senad-

nobis firfitis sisqis SemcirebiT (fardoba 3hH ); 

b) korpusis masalad iseTi foladis SerCeviT, 

romelic uzrunvelyofs mirCilul SeerTebaSi narCeni 

Zabvebis Semcirebas (magaliTad, foladi 35ХГСАDda sxv.); 
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g) dabaltemperaturuli plastikuri sarCilavebis 

gamoyenebiT, romlebic uzrunvelyofen mirCiluli 

SeerTebis gacivebis dros temperaturis nakleb vard-

nasa da mirCiluli nakeris plastikuri deformaciis 

maRal SesaZleblobas;  

d) sarCilavis sisqis gazrdiT makompensirebeli Sua 

sadebebis gamoyenebis gziT, romelTac aqvT Sualeduri 

mniSvnelobis xazovani gafarToebis koeficienti fo-

ladsa da sal Senadnobs Soris; 

e) mirCilvis Semdeg iaraRis korpusis wrTobiT 

gacivebis procesSi, amasTan korpusis moculoba izr-

deba da mirCilul wyvilSi Sinagani Zabvebi mcirdeba; 

v) relaqsaciuri moSvebis gamoyenebiT (temperatu-

raze 220...240C 8 saaTis ganmavlobaSi); amasTan mcirdeba 

Sinagani Zabvebi sarCilavis denadobis amaRlebis xarjze. 

sarCilavebad, romlebic uzrunvelyofen mirCilvis 

dabal temperaturas da aqvT maRali plastikuriba, rac 

uzrunvelyofs gacivebis dros Zabvebis relaqsacias 

(gadanawilebas) SeerTebaSi, iyeneben Semdegs: 

vercxlisSemcveli sarCilavi ПСр40 tipis, mirCilvis 

temperaturiT 600...800C; samSriani vercxlisSemcveli 

sarCilavebi, romlebic Sedgeba spilenZis kilitisagan, 

(makompensirebeli sadebi) ormxriv dafenili sarCila-

viT, mag. TMCp47M, agreTve sarCilavi maRali plas-

tikurobiT, mag. ПрМНМЦ 08-4-2.  

maRal datvirTvebis qveS momuSave SeerTebisaTvis 

rekonmendebulia maRali simtkicis sarCilavi ПрАНМЦ 

0,6-4-2, qimiurad aqtiuri flusi Ф-10, firfitisqveSa 

korpusis wrToba. 

sali Senadnobis qveS Rarebs (nax. 2.4, a) akeTeben Rias 

(saWrisebi, asawyobi iaraRis danebi), naxevraddaxuruls 

(saWrisebi, zenkerebi. frezebi) da daxuruls (burRebi) 

Rarebis sibrtyeebi ZiriTadad muSavdeba frezviT 
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simqisiT zR 40...10 mkm. sali Senadnobis firfitebs ar 

unda hqondeT dabrecva bzarebi da amotexebi ara umetes 

0,05 mm. 

dabrecili sali Senadnobis firfitebs xexaven 

almasuri qargolebiT an amuSaveben eleqtroqimiuri 

meTodiT. RreCo Rarisa da firfiti kedlebs Soris 

daiSveba sazRvrebSi 0,05...0,15 mm. 

nax. 2.4. sali Senadnobis firfitebis mirCilva: 
a – firfitis qveS Raris formebi; b – firfitis  

winaswari Camagreba; 
     1 – dawertviT; 2 – teqnologiuri kedlebiT; 3 – daxveva 
     azbestis TokiT; 4 – teqnologiuri wkiriT (StiftiT); 
     b – yulfiseburi induqtorebi sali Senadnobis  

firfitebis misarCilavad. 

       

naxevraddaxuruli an daxuruli Rarebis mqone 

iaraRs mirCilvamde aawyoben. firfitebs amagreben 

SeZlebisdagvarad dawertviT. mravalmWrelpirian iaraRs 

(frezebi, zenkerebi, gamSlelebi) firfitebis dawertvis 

a) b) 

g) 
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gziT dasamagreblad wina zedapirze toveben teqno-

logiur kedels sisqiT 1...1,5 mm, romelic mirCilvis 

Semdeg ixsneba alesviT. zogierT SemTxvevaSi firfi-

tebs amagreben wkirebiT (StiftebiT) an Semoaxveven 

rbil mavTuls (nax. 2.4, b). 

mirCilvis meTodi SeirCeva iaraRis gaxurebis meTo-

dis mixedviT. arCeven induqciur mirCilvas (maRali 

sixSiris danadgarebze _ ТВЧ), RumeliT airiT gaxure-

biT an eleqtrogaxurebiT (airis aRmdgeni atmosfero-

Ti), aliT gaxurebiT air-Jangbadis saSqeniT), gamdnar 

sarCilavSi amovlebiT. induqciuri gaxurebiT sali 

Senadnobis firfitebis mirCilva (nax. 2.4, b)  warmoadgens 

yvelaze gavrcelebul da maRalmwarmoeblur meTods, 

romelic advilad  emorCileba avtomatizacias.   

 

$ 2.9. mWreli iaraRebis SeerTeba dawebebiT 
 

dawebebiT SeerTeba uzrunvelyofs iaraRis saeqs-

pluatacio Tvisebebis amaRlebas masalebis sawyisi 

fizikur-meqanikuri Tvisebebis SenarCunebis gamo, ro-

melTa Sewebeba xdeba dabal temperaturaze. gansakuT-

rebiT efeqturia SewebebiT SeerTeba Znelad misarCi-

lavi da araSeduRebadi masalebis SesaerTeblad, 

magaliTad, uvolframo sali Senadnobebi, keramikuli 

da sinTezuri zesali masalebi. es meTodi efeqturia 

agreTve dabal temperaturaze momuSave iaraRebisaTvis 

(sawelavebi, gamSlelebi da sxv.). 

webos marka SeirCeva muSaobis pirobebis mixedviT 

webod iyeneben magaliTad, epoqsidur-fenolian fisebs, 

epoqsidur siliciumorganul weboebs, agreTve weboebs 

markebiT ТКЛ-75, ТКС-75, romelTa Tbomedegobaa 250C, 

weboebs markebiT T-73, T-30, romelTa Tbomedegobaa 

300C da zeviT, an weboebi BK9, BK28 da sxva civi 
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gamyarebiT. iaraRebis Sesawebeblad Termoplasturi 

weboebi gamousadegaria.  

SewebebiT SeerTebis konstruirebis dros saWiroa 

gaTvaliswinebuli iyos: a) Sewebebis nakeris gantvirTvis 

uzrunvelyofa sxvadasxva konstruqciuli elementebis 

saSualebiT, romlebic Tavis Tavze aiReben Wris Zalis 

zemoqmedebas; b) Sewebebis nakeris ganlageba konstruq-

ciulad Wris Zalis mdgenelebis mimarTulebebis 

gaTvaliswinebiT imgvarad, rom uzrunvelyofili iyos 

nakeris gantvirTva mkumSavi an mkumSav-gadaweviTi 

Zalebisagan; g) Sewebebis nakeris minimaluri gaxurebis 

uzrunvelyofa nakeris optimalurad keTilsaimedo 

ganlagebis gziT mWreli wibos, rogorc siTbos 

wyaros mimarT. 

SewebebiT SeerTebis Wris Zalebisagan gantvirTvis 

efeqturi meTodebia naxevraddaxuruli Rarebis, speci-

aluri formis mWreli elementebis, Sewebeba-meqanikuri 

SeerTebebis gamoyeneba. SewebebiT SeerTebis mqone 

iaraRebi (nax. 2.5). SesaZlebelia damzaddes praqtikulad 

yvela saxis, magaliTad Wia frezebisac, romlebic 

aRWurvilia sali Senadnobis da swrafmWreli  foladis 

danebiT. Sewebebis nakeris sisqe am saxis yvela Seer-

TebisaTvis unda iyos sazRvrebSi 0,05...0,15 mm. Sesawebe-

beli zedapirebis simqise meqanikuri damuSavebis Semdeg 

zR 40...20 mkm. Sewebebamde zedapirebi unda gaiwmindos 

da gaucximovndes. saiaraRo masalebis zedapirebis 

Sewebebamde mosamzadeblad iyeneben maRalefeqtur, 

safantWavluri damuSavebis meTods, xolo gaucximov-

nebisaTvis wmendas-recxavs ultrabgeriT abazanaSi 

wylis sarecxi saSualebebis gamoyenebiT. Sesawebebeli 

masalebis gaxurebas axdenen eleqtroRumelebSi an 

maRali sixSiris (ТВЧ) danadgarebze. Sewebebuli 

iaraRebis xexvis (alesva), eqspluataciis dros ar 
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daiSveba Sewebebis nakeris gaxureba dasaSvebze maRal 

(kritikul) temperaturaze webos mocemuli markisaTvis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 2.5. dawebebiT SeerTebis mqone mWreli 

iaraRebis saxeebi: 
     a – SigsaCarxi, xraxnsaWreli saWrisi; b – diskuri 
     Camosacmeli frezi; g – torsuli frezi; d – Siga 
     xraxnmWreli; e – bolovana frezi; e – sawelavi; 

v – gamSleli. 

 

$ 2.10. zesali masalebis kristalebis damagrebis 
meTodebi 

 
almasuri saWrisebisaTvis almasis kristalis dam-

WerSi (tanSi) dasamagreblad iyeneben Semdeg meTodebs:  

a) almasis mirCilva Ria RarSi; 

b) almasis Cawnexva liTonkeramikul CasadgmelSi 

da am ukanasknelis damagreba damWerze meqanikuri 

momWeriT; 

b = 612 mm; 

r = 36 mm; 

l =(23)b mm 

a) b) g) 

g) d) 
e) v) 

b = 310 mm; h = 1025 mm; 

D =60200 mm 
D = 2450 mm; d = 1024 mm; 

L =2060 mm 

h = 1025 mm; 

b = 2,56 mm; 

M  30 mm 

d = 210 mm; 

l = 1225 mm; 

L = 30100 mm 
h = 416 mm; 

b = 28 mm; 

D = 1250 mm 

h=515 mm; H=2040 mm; 

b =416 mm; c  2 mm 
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g) almasis Tegva damWeris daxurul RarSi sarCi-

laviT. 

Tegvis  Semdeg rCilvas axdenen sarCilavis dnobis 

temperaturaze 650...700C ТВЧ danadgarze an vakuumur 

RumelSi.   

elbor – P-is kristalis dasamagreblad umetesad 

iyeneben mirCilvis da fxvniluri metalurgiis meTo-

debs. mirCilvis dros elbor – P-is namzads amagreben 

uSualod iaraRis tanze. fxvniluri metalurgiiT 

amzadeben  Casadgmelebs elbor – P-is mWreli elemen-

tiT, romlebsac ayeneben damWerze.  

mirCilvis upiratesobaa iaraRis mcire gabaritebi 

da martivi konstruqcia, kristalis damagrebis maRali 

simtkice da saimedooba, SedarebiT mcire zomis (0,3...0,6 

kar.) kristalebis gamoyenebis SesaZlebloba. uaryofi-

Ti mxarea kristalis arasasurveli gaxureba, krista-

lisa da damWeris zedapirebis misadagebis (morgebis) 

saWiroeba. nawilobriv es arasasurveli mxareebi ixs-

neba kristalebis metalizebiT, romelic ZiriTadad 

xorcieldeba eleqtrolituri meTodiT. dasafarad 

iyeneben iseT liTonebs, romlebic almasis mimarTebiT 

xasiaTdebian kargi adgeziuri da kapilaruli Tvise-

bebiT (spilenZi, nikeli, vercxli, titani da maTi 

Senadnobebi). 

garda aRwerili meTodisa cnobilia agreTve alma-

sis metalizebis zogierTi meTodi: almasis zedapirze 

liTonuri nawilakebis vakuumuri dafrqveva, liTonuri 

kilitis (abskis) dafena fuJvadi-mRvivari ganmuxtviT 

da a.S. 

fxvnilovani metalurgiis meTodiT amzadeben Casad-

gmelebs elbor – P-is mWreli elementebiT, romlebsac 

ayeneben damWerSi. elbor – P-is namzads rkinis 

fxvnilis kazmTan erTad wnexaven. miRebul agregats 
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acxoben wyalbadis RumelSi, Semdeg liTonur nawils, 

amuSuveben meqanikurad, ris Sedegadac yalibdeba 

Casadgmelis kirpusi 

iyeneben agreTve Sewebebis meTodsac. Sewebebuli 

SeerTebebi xasiaTdebian mirCilulis yvela dadebiTi 

mxariT, amasTan ar saWiroeben rTul aRWurvilobas da 

Zalian maRal temperaturas. amitom es meTodi mie-

kuTvneba dabaltemperaturul meTodebs. webos SerCevis  

dros saWiroa gaTvaliswinebuli iyos misi sisale, 

simtkice gadawevaze gaWimvasa da kumSvaze. SeerTebis 

Sromisunarianobis asamaRleblad webos Semadgenlo-

baSi SeyavT danamatebi rogorebicaa, kvarcis fqvili, 

aluminis an TuTiis pudra. webovani SeerTebis  

simtkicis asamaRleblad iyeneben zesali Casadgmelis 

metalizebas. 

 

 

Tavi 3 

namzadebis formireba plastikuri  

deformirebiT 

$ 3.1. plastikuri formiswarmoqmnis meTodebi 

 
msxvilseriuli da masiuri warmoebis pirobebSi 

mwarmoeblurobisa da liTonis gamoyenebis koeficien-

tis mixedviT ufro efeqturia formiswarmoqmnis 

procesi cxlad plastikuri deformirebis meTodiT. 

namzadebis cxlad wnexvas iyeneben bolovana frezebisa 

da garexraxmWrelebis dasamzadeblad. dawnexvis pro-

cesSi erTdroulad formirdeba mWreli nawili da 

bolovana meqanikur damuSavebaze minimali namatiT. 

hidrodinamikuri gamowneviT yalibdeba burRebis, 

xraxnmWrelebis, frezebis, gamSlelebis Rarebi matri-

caSi gaxurebuli namzadis CawnexviT yovelmxrivi 

kumSvis pirobebSi. 
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burRebis namzadebze, diametriT 13...55 mm, xraxnuli 

Rarebis, zurgebisa da lentis Camosayalibeblad iyene-

ben namzadebis cxlad gavalcvas xraxnuli Rarebis 

Semdgomi daxveviT. reducirebiT (namzadis mier 

puansonis reducirebis Tvalakis gaWolva) miiReba 

bolovana iaraRebis namzadebis muSa da bolovana 

safexurovani nawilebi. rotaciuli SemoWimviT (radia-

luri WedviT an dawnexviT yovelmxrivi kumSvis piro-

bebSi) yalibdeba xraxnmWrelebze saburbuSele Rarebi 

da kvadratebi, bolovanas konusuri nawili da sxv.  

 

$ 3.2. dawnexva specialur StampebSi 

 

dawnexvis procesSi maSinve yalibdeba mWreli da 

bolovana nawilebi Semdgom meqanikur damuSavebaze an 

xexvaze minimaluri namate-

biT. gaxurebuli 1000...1200C 

namzadebi Caideba kontei-

nerSi 1 (nax. 3.1), romelic 

xurdeba eleqtroRumeliT 

2, 400C temperaturaze. daw-

nexvis dawyebis momentisa-

Tvis, qveda cilindrSi 3  

wneviT zemoqmedebiT, dguSis 

gadaadgilebiT qveviT (mi-

marTuleba naxazze ar 

aris naCvenebi), filebisa 

da wevebis 10 saSualebiT 

konteineri 1 mWidrod mie-

Wireba gasaxsnel rgols 4, 

romelic Tavis mxriv mie-

Wireba matricas 5, romelic 

damagrebulia sayrden-mo-
nax. 3.1. mWreli iaraRebis cxeli 

dawnexvis Stampi 

1 2 

9 

8 

7 

2 

5 
6 

3 

11 
10 10 
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sabrunebel dgarze 6. puansonis 8 muSa svlis dros 

(mimarTulebiT qveviT) namzadi iwnexeba. dgarSi 6 

gaTvaliswinebulia mimmarTveli milisa 7, romelic 

icavs namzadis muSa nawils dabrecvisagan. muSa svlis 

damTavrebis Semdeg moZrav traversaze 9 damagrebuli 

puansoni 8 gadadis sawyis mdebareobaSi (zeviT). qveda 

cilindris dguSis moZraobiT zeviT wevebis 10 saSua-

lebiT konteineri 1 mocildeba bolovana iaraRis  

namzadis kuds, romelic uWiravs matricas 5 da gasax-

snel rgols 4 da gadaadgildeba zeviT. konteineris 

raRac manZilze gadaadgilebis dros wevebze 10 

safexurebis wyalobiT iwyebs zeviT gadaadgilebas 

amwevi rgoli 4 da aiyolebs Tan naWed namzads, 

romelic xraxnuli nawiliT uWiravs maricas. naWedze 

modebuli Zalis zemoqmedebiT iwyebs zeviT svlas 

sayrden-mosabrunebeli dgari 6, romlis miltuCi 

mieyrdnoba sakisars 11 da Rebulobs brunviT moZraobas 

ris gamoc matrica amoixraxneba naWedisagan. 

 

$ 3.3. hidrodinamiuri gamowneva 
 

cxlad hidrodinamiuri gamowneva mdgomareobs Wedvis 

temperaturaze gaxurebuli namzadis gamownevaSi mat-

ricis gavliT, romelsac aqvs iaraRis kveTis profili, 

Sualeduri grafituli ares gamoyenebiT. es meTodi 

iZleva deformaciis 75%-mde  miRebis saSualebas. 

hidrodinamiuri gamowneviT yalibdeba gamSlelebis  

zenkerebis, burRebis, bolovana frezebis da sxva mWreli 

iaraRebis Rarebi. zedapiris simqire miiReba aR 2,5...1,0 

mkm, zomebis sizuste 0,2..0,3 mm. 

hidrodinamiuri gamownevis dros masalis cxel 

mdgomareobaSi iqmneba umetesad keTilsasurveli piro-

bebi yovelmxrivi araTanabari kumSvisaTvis, miiRweva  
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minimaluri xaxunis koefivcienti da maqsimaluri miax-

loeba izoTermul deformaciasTan. 

iaraRTan uSualo kontaqtis ararsebobis gamo 

detalebSi maRldeba deformaciebis ganawilebis Tanab-

roba, rac xels uwyobs dasamuSavebeli masalis plas-

tikurobisa da dasaStampi iaraRis medegobis amaRle-

bas. Stampis konstruqcia saSualebas iZleva erTmaneTs  

SeuTavsdes namzadis plastikuri formiswarmoqmna da 

Termomeqanikuri gamtkiceba. hidrodinamiuri gamownevis 

reJimebi foladi P6M5-saTvis Semdegia: austenizaciis  

temperatura 1210...1230C, deformaciis temperatura 

100050C, deformaciis xarisxi 0,7...0,9, moSvebis tempe-

ratura 560C.   

cxlad hidrodinamiuri gamownevis Zala ganisazR-

vreba storoJevis koreqtirebuli formuliT: 

d

sL

D

L

f

Fss
P s

ss 6,02,1
ln

cos1

5,02

sin

5,03,0

















 








, 

sadac s deformirebadi masalis denadobis zRvaria; 

F da f – Sesabamisad konteinerisa da matricis cilin-

druli nawilis ganivi kveTis farTobebia: _matricis 

Sesasvlelis naxevarkuTxa; L – matricis cilindruli 

nawilis simaRlea; D da d Sesabamisad konteinerisa da 

cilindruli nawilis diametrebia. 

cxlad gamowneva SeiZleba ganxorcieldes mrud-

xara wnexebze. nax. 3.2, a-ze naCvenebia hidrodinamiuri 

gamownevis sqema. gamownevis dasawyisSi puansoni 4, gra-

fituli sadebis 3 gavliT, wnevas gadascems namzadis 2 

qveda torss (gaxurebulia wrTobis temperaturamde 

1230...1245C), romlis maxvili wiboebi iwyeben plastikur 

deformacias manam, sanam deformaciis Zala ar 

gadaaWarbebs sadebis damsxvrevisaTvis saWiro Zalas. 

Sedegad miiRweva namzadisa da matricis 5 Sesasvleli 
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konusis mWidro SeerTeba, rac qmnis Sualeduri aris 

(grafiti) matricis Tvalakidan gamoJonvis winaRobas. 

wnevis Semdgomi zrdis kvalobaze, puansonis mier 

damsxvreuli, daSlili grafitis masala avsebs namza-

dis garSemo Tavisufal sivrces da nawilobriv Jonavs 

konteinersa 1 da puansons 4 Soris RreCoSi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.2. mWreli iaraRis cxeli hidrodinamiuri gamowneva 

 

Semdgom etapze fxvnilovani grafituli are mkvri-

vdeba iseT xarisxamde, rom sakmaod Tanabrad anawi-

lebs puansonis wnevas namzadis kedlebsa da torsebze. 

amgvarad, hidrodinamiuri gamownevis dros namzadi 

ganicdis yovelmxriv kumSvas da iwyebs plastikurad 

deformirebas matricis TvalakSi gadinebis gziT. nam-

zadi makalibrebeli milisas 6 gavliT gadadis gamaci-

vebel areSi 7 wrTobisaTvis. 

tipiuri Stampis sqema centraluri naxvretis mqone 

mWreli iaraRis hidrodinamiuri gamownevisaTvis naCve-

1 

2 

9 8 

7 

2 

5 

6 

3 

4 

3 

4 

1 

5 

6 7 

a) b) 
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nebia nax. 3.2, b. puansoni 1 Sedis ra konteinerSi 2 nem-

sis 8 da grafituli sadebis 9 saSualebiT gaWolavs 

namzads 7 da gamownevs mas matricis 4 (Cawnexilia 

garsakrSi) Tvalakisa da Semdeg makalibrebeli 

milisas 6 gavliT. Stampis gaxureba xdeba samrewvelo 

sixSiris denebiT wylis gamacivebeli induqtoris 3 

gavliT temperaturamde 420...450C. 

hidrodinamikuri gamownevisaTvis iyeneben standar-

tul mrudxara wnexebs ZaliT 1 mn da zeviT. arsebobs 

avtomaturi danadgari bolovana frezebis zenkerebis, 

gamSlelebis, diametriT 20...32 mm, wnexvisaTvis wnexvis 

ZaliT 3,15 mn, cocias svliT 300...600 mm, yvinTas 

gadaadgilebis siCqariT 300 mm/wm, mwarmoeblurobiT 

120 cali/sT. burRebis namzadebis, diametriT 45...80 mm, 

wnexvisaTvis damzadebulia (ukraina) hidravlikuri 

wnexi П2038В. wnexis Zala 6,3 mn, cocias svla 1300 mm. 

forma Karter und Sohn (germania) amzadebs dgans burRebis, 

diametriT 35...70 mm, dasawnexad, wnexvis Zala 0,4 mn, 

ciklis xangrZlivoba burRisaTvis diametriT 35 mm – 

40 wm, xolo burRisaTvis _ 70 mm – 90 wm. 

 

$ 3.4. grZiv-xraxnuli glinva 
 

burRebis masiur warmoebaSi (diametri 1,7...25 mm) 

iyeneben grZiv-xraxnul glinvas xraxnuli Rarebis, 

zurgebisa da lentebis misaRebad specialur naxevar-

avtomatebsa da avtomatebze (nax. 3.3). am procesis arsi 

mdgomareobs iaraRis muSa nawilis glinvaSi (ga-

xurebulia namzadi Wedvis temperaturaze) erTi gavliT 

or wyvil profilur segmentebs Soris, romlebic 

brunaven sinqronulad da mdebareoben namzadis grZivi 

RerZis mimarT xraxnuli Raris daxris kuTxesTan 

axlos myofi kuTxiT. segmentebis erTi wyvili apro-

filebs Rarebs, xolo meore zurgebsa da xraxnuli 
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zolurebs. Rarebis segmentebs aqvT zurgaxaratebuli 

profili burRis gulis gasqelebis mizniT (burRis 

wverodan bolovanasaken), agreTve gverdiTi nawili. 

Rarebisa da zurgebis misaRebad gankuTvnili segmente-

bis profilebs gansazRvraven gaangariSebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.3. seqtorebis ganlageba spiraluri burRebis 

grZivxraxnuli glinvis dros: 
1 – sazurge seqtori; 2 – saRare seqtori. 

 
ganxiluli meTodi mwarmoeblurobiT aTeuljer 

aRemateba burRebis warmoebas frezvis meTodiT (1500...7500 

cali/cvla burRis diametrisagan damokidebulebiT). 

burRebis, diametriT 5 mm glinvis erTi dgani cvlis 25 

specialur safrezo Carxs. glinvis qveS SerCeuli 

foladis malimitirebel faqtors warmoadgens misi 

plastikuroba cxel mdgomareobaSi. burRebisaTvis 

diametriT ara umetes 12 mm masalas warmoadgens swraf-

mWreli foladis (P6M5, P12 da a.S) dakalibrebuli 

s
 

c 

c 

h 

2 
1 

c/
2

 

c/2 
D

kc
 

Dc

e 

Dcm 

D
1
 

h
 



 108 

wneli, xolo burRebisaTvis diametriT meti 12 mm – 

SeduRebuli namzadebi. 

garda maRali mwarmoeblurobisa grZiv-xraxnuli 

glinvis meTodi iZleva swramWreli foladis ekono-

mias, radgan narCeni am SemTxvevaSi minimaluria. bur-

Rebis glinvis mwarmoeblurobis damokidebuleba burRis 

diametrze aseTia: burRebisaTvis 1,8...3 mm – 900..1800 

cali/sT burRebisaTvis 3...5 mm – 840...1100 cali/sT 

burRebisaTvis 15...25 mm – 300...425 cali/sT. 

SesaZlebelia xraxnuli Rarebis miReba grZiv-xrax-

nuli glinviT bulovana frezebis, xraxnmWrelebis da 

sxva iaraRebis namzadebzec. glinvis Zala Seadgens 7 tZ 

burRis zomebze damokidebulebiT. 

 

$ 3.5. cxlad gavalcva 
 

burRebis namzadebis diametriT 13...55 mm, misaRebad 

msxvilseriuli da masiur warmoebaSi iyeneben cxlad 

gavalcvas (safexurian glinvas) xraxnuli Rarebis 

zurgebisa da xraxnuli zolurebis misaRebad xraxnuli 

Rarebis Semdgomi daxveviT. meTodis arsi mdgomareobs 

burRis namzadis muSa nawilis (gaxurebuli Wedvis 

temperaturaze 1050...1150C) profilur lilvakebs Soris. 

glinvaSi, romelTa RerZebi urTierTparaleluria. 

glinva xorcieldeba savalcav  dganze oTx wyvil seq-

tors Soris Tanmimdevrulad (nax. 3.4), romelTac aqvT 

cvladi profilis kveTi. seqtorebis yoveli wyvili 

TandaTan SemouWers namzadis muSa nawils. bolo 

RarSi glinvis Semdeg burRis namzadze warmoiqmneba 

swori profiluri Rarebi, zurgebi da zolurebi. 

glinvis Semdeg namzads, romelic civdeba 750...850C 

temperaturamde, axveven specialur dasaxvev dgarze 

gorgolaWebiT spiraluri profilis misaRebad.  
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nax. 3.4. spiraluri burRis namzadis seqtoruli 
glinvis Rarebi. 

 

$ 3.6. reducireba 

 

SigaxraxnmWrelebis warmoebis mwarmoeblurobis ga-

sazrdelad da liTonis ekonomiis mizniT iyeneben 

plastikuri deformaciis – reducirebis meTods. misi 

arsi mdgomareobs sawyisi namzadis puansonis maredu-

cirebel TvalakSi wabiZgebaSi. sawyisi namzadis 

diametri tolia xraxnmWrelis muSa nawilis diamet-

ris. Tvalakis naxvretis diametri toli unda iyos 

xraxnmWrelis bolovanas diametris. reducirebis dros 

izrdeba namzadis saerTo sigrZe. reducirebis procesi 

xorcieldeba wnexebze. sawyis namzads warmoadgens 

dakalibrebuli an civadadiduli foladi agreTve 

cxladnaglini, gaxexili ucentrosaxex Carxebze. nax-

Sirbadovani foladis У12А xraxnmWrelebis bolovanas 

reducireba amcirebs foladis xarjs 18%-iT da iaraRis 

damzadebis saerTo Sromatevadobas 15%-iT. swraf-

mWreli foladis xraxnmWrelebis namzadebis reduci-

rebiT Sromatevadoba dabldeba 24%-iT, xolo TviT-

Rirebuleba mcirdeba 12%-iT. 

reducirebisaTvis saWiro Zala foladis dasawne-

xad iangariSeba formuliT 

bol.

sawy.

sawy
F

F
FncP B ln , 

sadac c daZabuli mdgomareobis koeficientia, mTliani 

wnexvis dros 4c ; sawyF sawyisi namzadis ganivkveTis 

I Rari II Rari III Rari IV Rari 
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farTia; bol.F reducirebuli namzadis bolovanas ga-

nivkveTis farTia; 
bol.

sawy.

F

F
ln deformaciis WeSmariti  xa-

risxia; B simtkicis zRvaria; n koeficientia, rome-

lic iTvaliswinebs namzadis milisas kedelTan xaxuns, 

D

L
n 08,01 , aq L sawyisi namzadis sigrZea; xolo 

D diametri. 

reducirebiT damuSavebis dros deformaciis xarisxi 

ganisazRvreba SemoWeris koeficientiT, romelic aRwevs 

30%. namzadi gaiangariSeba iaraRis muSa nawilisa da 

bolovanas moculobebis jamiT. 

 
$ 3.7. rotaciuli moWimva 

 

mWreli iaraRebis namzadebis misaRebad iyeneben 

rotaciuli moWimvis meTods, rogorc liTonebis 

wneviT damuSavebis erT-erT saxes. procesis arsi 

mdgomareobs namzadis WedvaSi an wnexvaSi radialuri 

mimarTulebiT erTdroulad ori an ramdenime puansoniT. 

deformaciis TandaTanobis ganxorcielebis wyalobiT, 

romelic masalis sammxrivi kumSvis pirobebSi mimdi-

nareobs, miiRweva masalis deformaciis mniSvnelovani 

xarisxi namzadis daumsxvrevlad, romelic nakleb-

plastikuri swrafmWreli foladisaa. 

rotaciul moWimvas axorcieleben specialur rota-

ciul wnexebze an mrudxara wnexebze specialur 

StampebSi. nax. 3.5 moyvanilia, rogorc maliTi samanqa-

no-xelis SigaxraxnmWrelis SeduRebuli namzadis muSa 

nawilis (saburbuSele Rarebis) da bolovanas kvadra-

tis dasaformebeli Stampis sqema. namzadi 8 sacentre 

naxvretebiT bazirdeba qveda 2 da zeda 1 kernebze 

(centrebze). wnexis cociasa da Wiqis 3 qveviT svlis 

dros solebi 4 da 5 awveba puansonebs 6 da 7, romlebic 
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asruleben moZraobas namzadis RerZis marTobulad 

(radialurad). dasaStampad namzads acxeleben (foladi 

P6M5 – 1050...1150C) mxolod  swrafmWrel nawilze. ro-

taciuli moWimviT SeiZleba damuSavdes konusur 

bolovaniani iaraRebic swori RarebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.5. Siga xraxnmWrelis Stampva: 

a – kvadratis (1) da saburbuSele Raris (2) Stampvis 
sqema; b – Stampi. 

$ 3.8. teqnologiuri bazebis damuSaveba namzadebze 
Semdgomi meqanikuri damuSavebisaTvis 

 

`lilvakis” klasis mWreli iaraRebis namzadebze 

teqnologiuri bazebis Seqmna daiyvaneba maTi torebis 

damuSavebisa da sacentro naxvretebis burRvaSi, agre-

Tve gare konusebis nazolebisa da yelebis axaratebaSi 

1 

8 

2 

5 

6 3 4 

7 

a) 

b) 1 

2 
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(nax. 3.6), xolo `milisas” da `badros” klasis namza-

debis SemTxvevaSi – sargulis qveS naxvretebisa da 

torsebis damuSavebaSi. 

 

 

 

 

 

 

 

 

 

 
 

nax. 3.6. iaraRis namzadebis torsuli 
ubnebis formebi. 

 

`lilvaki”-s klasis namzadebis torsul zedapirebs 

amuSaveben sxvadasxva danadgarebze, aseve sxvadasxva 

sqemiT (nax. 3.7), kombinirebuli an arakombinirebuli 

iaraRiT namzadis uZrav mdgomareobaSi. kombinirebul 

iaraRad iyeneben (nax. 3.7, a) sacentre burRs 1 da 

mravalwaxnaga mWrel firfitas 2, romlebic erT 

tanzea damagrebuli. maT eZlevaT swrafi miwodeba Ssw. 

da Semdeg muSa miwodeba SmuS. es sqema uzrunvelyofs 

damuSavebis minimalur cdomilebas namzadis erTi 

dayenebiT damuSavebis wyalobiT, magram damuSavebis 

dros warmoqmnili vibraciebi uaryofiTad moqmedebs 

sacentre burRis medegobaze. namzadis an mWreli 

iaraRis gadayenebiT damuSavebis sqemebi (nax. 3.7, b) 

xasiaTdebian SedarebiT dabali sizustiT, magram 

Tavidan icileben torsebis moWrisa da dacentrebis 

operaciebis (gadasvlebis) uaryofiT urTierTzemoqme-

debas.  

0,03 

1
2

0
 

ad 

0,05 

50

 

8 

ad 
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nax. 3.8-ze naCvenebia 

vazna torsebis erTdrou-

lad miWrisa da dacentre-

bisaTvis. 

torsebis erTdrouli 

damuSavebis sqemiT muSao-

ben Carxebi 2910, 2911, 2912, 

2931, 2932, 2B20M, xolo 

torsebis gancalkevebiT 

damuSavebis sqemiT – 

torsdamamuSavebeli Car-

xebi (cxr. 3.1), agreTve 

dolur-safrezo, safrez-

sacentrebeli, sacentre-

bel-gadamWreli. 

`milisa”-sa da `badro~-s 

klasis mWreli iaraRebis 

namzadebis damuSaveba xde-

ba erT an mravali Spin-

delian saxarato avtoma-

tebze gadaWris gadasv-

lasTan erTdroulad, an 

erTpozician saxarato Car-

xebze, maT Soris rpm-ze, magaliTad, modeli 1П756ФЗ, 

da mravalpoziciur Carxze maRali 1K282 (iaraRi 

dartymiT 600 mm-mde). 

`lilvaki-s” klasis iaraRebis mosamzadebel opera-

ciebs miekuTvneba namzadebis sworeba, romelic srul-

deba specialur Carxebze (mag. СИ-049 an СИ-102) naduR-

nakeris damuSavebis paralelurad an sacentre naxvre-

tebis damuSavebis Semdeg, romelTac iyeneben sazom 

teqnologiur bazebad dabrecvis kontrolisaTvis. cen-

trebze sworebis danadgarebia pnevmaturi an hidrav-

likuri wnexebi. namzadebis dabrecva sworebis Semdeg 

ar unda aRematebodes 0,3 mm 200 mm sigrZeze. 

Sp Sn 

S0 

1 2 

a) 

b) 

Sp Sn 

S0 

Sp 

S, mm/br 

S0 

Sp 

Sn S0 

Sp 

Sn S0 

Sp Sn 

S0 

Sp Sn 

S0 

Sp 

nax. 3.7. namzadis torsebis 
da sacentre naxvretebis 

damuSavebis teqnologiuri 
sqemebi  
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nax. 3.8. vazna namzadebis torsebis erTdroulad 

miWrisa da dacentrebisaTvis 

 
cxrili 3.1 

torsebis dasamuSavebeli Carxebis ZiriTadi 
teqnikuri maxasiaTeblebi 

mo
d
el

i 

dasamuSavebeli 

namzadis 

zomebi, mm 

S
pi
nd

el
is

 b
r
u
nT

a 

r
ic

x
vi
, 
w
T

-1
 

s
im
Zl

av
r
e,
 k
vt

 

Ca
r
x
is

 

g
ab

ar
it

u
l
i 

z
o
me
b
i 
(s
ig

r
Ze

 

s
ig
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e

 s
im
aR

l
e 
 

Ca
r
x
is

 m
as

a,
 k
g
 

d
ia
me
t
r
i 

s
ig

r
Ze
 

ormxriv macentrebeli 

2910 

2911 

2912 

5-16 

10-32 

10-80 

45-160 

60-360 

70-710 

2000-4000 

500-2000 

350-1400 

0,4 

1,1 

1,5 

106011851800 

16108901850 

21607501900 

1000 

1450 

1780 

ormxriv mimWrel-macentrebeli 

2931 

2932 

2B20M 

10-50 

30-100 

10-30 

10-360 

60-710 

60-450 

355-1400 

170-1320 

1000-200- 

2,2 

2,2 

0,6 

17006601900 

245014501700 

16709101150 

1400 

2900 

1000 

ormxriv mimWrel-macentrebeli damuSavebis gancalkevebiT 

И191 

 

И191А 

 

И191Б 

15_20 

 

 

 

15_45 

_ 

 

 

 

_ 

1260 

 

1400 

 

1400 

7,5 

 

 

 

9,5 

_ 

 

 

 

_ 

4000_ 

6500 

 

 

4000 
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danarTi 1 cxrili 1 

sali Senadnobis samwaxnaga formis sacvleli 

firfitebis ZiriTadi zomebi 

# p/p l d s r m d1 

1 

11 6,350 

3,18 

0,2 9,325 

_ 2 0,4 9,128 

3 0,8 8,731 

4 0,4 9,128 
2,26 

5 0,8 8,731 

6 0,4 9,128 s1=3,44 

7 0,8 8,731 s1=3,52 

8 

16,5 9,525 

0,2 14,088 

_ 
9 0,4 13,891 

10 0,8 13,404 

11 1,2 13,097 

12 0,4 13,891 

3,81 13 0,8 13,494 

14 1,2 13,097 

15 0,4 13,891 s1=3,44 

16 0,8 13,494 s1=3,62 

17 1,2 13,097 

_ 

18 

4,76 

0,4 13,891 

19 0,8 13,494 

20 1,2 13,097 

21 1,6 12,700 

22 0,4 13,891 

3,81 23 0,8 13,494 

24 1,2 13,097 
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cxrili 1-is gagrZeleba 

# p/p l d s r m d1 

25 

22 

12,76 

4,76 

0,4 18,653 

_ 

26 0,8 18,256 

27 1,2 17,859 

28 1,6 17,463 

29 2,4 16,550 

30 

12,7 

0,4 18,653 

5,16 

31 0,8 18,256 

32 1,2 17,859 

33 1,6 17,463 

34 2,4 16,550 

35 

27,5 15,875 6,35 

1,2 22,622 
_ 

36 1,6 22,225 

37 1,2 22,622 

6,35 38 1,6 22,226 

30 2,4 21,432 

 

danarTi 1 cxrili 2 

sali Senadnobis kvadratisa da rombis formis  

sacvleli firfitebis ZiriTadi zomebi 

# p/p l d s r m d1 

1 8,1 7,93 

3,18 

0,4 1,981 3,18 

2 

9,525 9,525 

0,2 1,889 _ 

3 0,4 1,808 s1=3,44 

4 0,8 1,644 s1=3,52 

5 0,4 1,808 
3,81 

6 0,8 1,644 

 



 117 

cxrili 2-is gagrZeleba 

 
# p/p l d s r m d1 

7 

9,7 9,525 

3,18 

0,4 2,425 
_ 

8 0,8 2,203 

9 0,4 2,425 
3,81 

10 0,8 2,205 

11 

12,70 

12,7 

0,2 2,546 _ 

12 0,4 2,465 s1=3,44 

13 0,8 2,301 

_ 

14 11,2 2,137 

15 1,6 1,972 

16 

4,76 

0,8 2,301 

17 1,2 2,137 

18 2,4 1,644 

19 0,4 2,465 

5,16 
20 0,8 2,301 

21 1,2 2,137 

22 1,6 1,973 

23 

12,90 

0,8 3,088 
_ 

24 1,2 2,866 

25 0,4 3,307 

5,16 

26 0,8 3,088 

27 1,2 2,867 

28 
14,0 14,0 

1,2 2,402 

29 1,6 2,237 

30 15,875 15,875 0,8 2,959 _ 
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cxrili 2-is gagrZeleba 

# p/p l d s r m d1 

31 

15,875 

15,875 

4,76 

1,2 2,795 

_ 32 1,6 2,630 

33 2,4 1,644 

34 1,2 2,795 
6,35 

35 1,6 2,630 

36 

16,10 

1,2 3,748 
_ 

37 1,6 3,528 

38 1,2 3,748 
6,35 

39 1,6 3,528 

40 

19,05 

19,05 

0,2 3,861 

_ 

41 0,8 3,616 

42 1,2 3,452 

43 1,6 3,298 

44 2,4 2,951 

45 

 

1,2 2,452 

7,93 46 1,6 3,282 

47 2,4 2,951 

48 
19,30 

1,2 4,630 
_ 

49 1,6 4,410 

50 

19,30 

0,8 4,851 

7,93 
51 1,2 4,631 

52 1,6 4,411 

53 2,4 3,960 

54 19,3 15,875  0,8 9,327 6,35 

55 
19,3 15,875 6,35 

1,2 7,865 
6,35 

56 1,6 7,402 

57 
25,40 25,400 7,93 

1,6 4,598 
9,12 

58 2,4 4,274 
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danarTi 1 cxrili 3 

sali Senadnobis xuTwaxnaga da eqvswaxnaga formis  

sacvleli firfitebis ZiriTadi zomebi 

 

# p/p l d s r m d1 

1 

6,5 

9,525 

3,18 
0,4 2,424 

3,81 2 0,8 2,02 

3 4,76 0,4 2,424 

4 
6,9 3,18 

0,8 10,462  

5 1,12 10,369  

6 
8,7 12,70 

4,76 

0,4 3,306 
5,16 

7 0,8 3,084 

8 
9,1 15,875 

0,8 1,106 
6,35 

9 1,6 0,983 

10 
9,2 12,70 

0,8 14,012 
_ 

11 1,2 13,919 

12 

10,8 15,875 

0,8 3,966 

6,35 
13 1,2 3,743 

14 
6,35 

0,8 3,966 

15 1,2 3,743 

16 
11,0 19,05 4,76 

1,2 1,290 
7,93 

17 2,0 1,168 

18 
11,0 19,05 6,35 

1,2 1,290 
7,93 

19 2,0 1,168 

20 
11,5 15,875 4,76 

0,8 17,562 
6,35 

21 1,6 17,375 

22 
12,8 

19,05 
6,35 

1,2 4,625 
7,93 

23 22,20 1,2 1,534 
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cxrili 3-is gagrZeleba 

# p/p l d s r m d1 

24 

13,8 19,05 

4,76 
1,2 21,019 

_ 
25 1,6 20,925 

26 4,76; 

6,35 

1,2 21,019 

7,93 27 2,0 20,832 

28 16,1 22,20 6,35 1,2 24,541 

 

 

danarTi 1 cxrili 4 

sali Senadnobis mrgvali formis sacvleli 

firfitebis ZiriTadi zomebi 

# p/p d s d1 # p/p d s d1 

1 
9,525 

3,18 

_ 8 

19,050 4,76 

6,35 

2 3,81 9 7,93 

3 

12,700 

_ 10 
6,35 

4 
5,16 

11 
22,225 

6,35 5 
4,76 

12 7,93 

6 
15,875 6,35 

13 
25,400 

9,12 

7 6,35 14 7,93 7,93 
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danarTi 2, cxrili 5 

sacvleli firfitebis sakontrolo zRvruli gadaxrebi 

sakontrolo parametri 

mWreli firfita daSvebebis klasebis mixedviT  

s
ay
r
d
en
i 

f
ir

f
it

e-
b
i 

b
u
r
b
u
-

S
el

as
 

s
am
s
x
vr

e-
vi
 

U 

M 

G E C yvela 
forma D-s 

garda 

forma 

D 

zomaTa m* diametrisa-

Tvis d da d0 

   <9,525 

   9,525<12,70-mde 

   12,70<22,225-mde 

   >22,225 

 

 

0,080 

0,130 

0,180 

0,250 

 

 

0,050 

0,080 

0,100 

0,130 

 

 

0,050 

0,080 

0,100 

0,130 0,025 0,025 

 

 

0,025 

 

 

_0,300 

 

 

_ 

   <9,525 

   9,525<12,70-mde 

   12,70<22,225-mde 

   >22,225 

0,130 

0,200 

0,270 

0,380 

0,080 

0,130 

0,150 

0,180 

0,110 

0,150 

0,180 

_ 

0,012 _ _ 

sisqe s 0,130 

0,200 

0,130 0,130 0,130 0,025 0,025 0,130 0,130 

radiusi wverosTan r** 0,1 0,1 0,1 0,1 0,1 0,1 +0,2 _ 

naxvretis diametri d1 0,13 0,10 0,10 0,10 0,10 0,10 +0,10 

_0,20 
_ 

 

 

1
2

1
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cxrili 5-is gagrZeleba 

sakontrolo parametri 

mWreli firfita daSvebebis klasebis mixedviT  

s
ay
r
d
en
i 

f
ir

f
it

eb
i 

b
u
r
b
u
-

S
el

as
 

s
am
s
x
vr

ev
i 

U 

M 

G E C 
yvela 
forma 

D-s 
garda 

forma 

D 

kuTxe wverosTan firfitebi-

saTvis, wT:  

   Rarebis gareSe 30 30 30 

 

 

5 

 

 

5 

 

 

5 
30 30 

   RarebiT 10 _ _ 

ukana kuTxe, wT 30 30 30 20 20 20 30 _ 

winas kuTxe  1,5 1,5 _ _ _ _ _ _ 

nazolebis ganlagebis kuTxe 

gegmaSi, wT 
_ _ _ 15 15 15 _ _ 

sayrdeni da ukana waxnagebis 

marTobulobidan gadaxra, wT 
30 30 30 15 15 15 _ _ 

burbuSelis samsxvrevi Rare-

biani firfitis mWreli wibos 

paralelobidan gadaxra say-

rdeni waxnagis mimarT 

0,250 0,250 0,250 0,250 0,250 0,250 _ _ 

burbuSelis samsxvrevi Rare-

bis armqone firfitis wina ze-

dapiris paralelobidan gadax-

ra sayrdeni waxnagis mimarT 

0,050 0,050 0,050 0,025 0,025 0,025 0,050 _ 

 

1
2

2
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cxrili 5-is gagrZeleba 

sakontrolo parametri 

mWreli firfita daSvebebis klasebis mixedviT  

s
ay
r
d
en
i 

f
ir

f
i-

t
eb

i 

b
u
r
b
u
-

S
el

as
 

s
am
s
x
vr

e-
vi
 

U 

M 

G E C 
yvela 

forma D-s 
garda 

form

a D 

naxvretis simetriulo-

bidan gadaxra ukana 

waxnagebis mimarT 

0,100 0,100 0,100 0,200 0,200 0,200 _ _ 

firfitis sayrdeni wax-

nagis sibrtyianobidan 

gadaxra (amozneqiloba 

mWreli wiboebis sigr-

Zeebis Sesabamisad, mm): 

   16 

   16<_<27 

   >27 

 

 

 

 

 

0,005 

0,010 

0,015 

 

 

 

 

 

0,005 

0,010 

0,015 

 

 

 

 

 

0,005 

0,010 

0,015 

 

 

 

 

 

0,005 

0,005 

0,005 

 

 

 

 

 

0,005 

0,005 

0,005 

 

 

 

 

 

0,005 

0,005 

0,005 

 

 

 

 

 

0,010 

0,010 

0,015 

 

 

 

 

 

_ 

_ 

_ 

ukana waxnagebis sibrt-

yianobidan gadaxra: 

  Cazneqiloba 

  amozneqiloba 

  CaRunva 

 

 

0,015 

0,030 

0,050 

 

 

0,015 

0,030 

0,030 

 

 

0,065 

0,030 

0,030 

 

 

0,015 

0,010 

0,010 

 

 

0,015 

0,010 

0,010 

 

 

0,015 

0,010 

0,010 

 

 

0,015 

_ 

_ 

 

 

_ 

_ 

_ 

 

 

 

1
2

3
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cxrili 5-is gagrZeleba 

sakontrolo parametri 

mWreli firfita daSvebebis klasebis mixedviT  

s
ay
r
d
en
i 

f
ir

f
it

e
b
i 

b
u
r
b
u
-

S
el

as
 

s
am
s
x
vr

e
vi
 

U 

M 

G E C yvela 
forma D-s 

garda 

forma 

D 

Ra parametri damuSave-

bul zedapirze, mkm, : 
  wina 
  sayrdeni 
  ukana 
  ganmamtkicebel 
nazolze 

 
 

0,2 
0,63 
_ 

0,63 
 

 
 

0,2 
0,63 
_ 

0,63 

 
 

0,2 
0,63 
_ 

0,63 

 
 

0,20-0,32 
0,63 

0,16-0,25 
0,63 

 
 

0,20-0,31 
0,63 

0,16-0,25 
0,63 

 
 

0,20-0,31 
0,63 

0,16-0,25 
0,63 

 
 

0,63 
0,63 
_ 
_ 

 
 

0,63 
0,63 
_ 
_ 

Ra parametri damuSave-

bul zedapirze, mkm, : 

2,50 2,50 2,50 2,50 2,50 2,50 2,50 2,50 

 

* zoma m emsaxureba saWrisis wveros nominaluri mdebareobis gansazRvras, xolo zRvru-

li gadaxrebi warmoadgenen saWrisis wveros nominaluri mdebareobis zRvrul gadaxrebs. 

** radiusis r zRvruli gadaxrebi SesaZlebelia gamoyenebuli iyos imdenad, ramdenadac 

igi uzrunvelyofs zomis m Sesrulebas daSvebis farglebSi. 

*** firfitebisaTvis burbuSelis samsxvrevi RarebiTa da gaxexili nazolebiT.  

 

1
2

4
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