
177

40 АГФТ  foladis kvleva

vasil kopaleiSvili, sruli profesori
irakli abduSeliSvili, stu-s doqtoranti

iuri kvirikaZe, sruli profesori
levan kotiaSvili, akademiuri doqtori

irakli qaSakaSvili, sruli profesori

cxrili 1. 40АГФТ tipis foladis qimiuri Sedgeniloba

qimiuri elementebis Semcveloba masur %-ebSi

C Si Mn V Ti N Al Ca≈ S≤ P≤

0,36-0,44 0,25-0,40 1,30-
1,50 0,01-0,14 0,01-

0,025
0,007-
0,01

0,025-
0,035

0,005-
0,01 0,02 0,02

cxrili 2. volgogradis metalurgiul qarxanaSi gadmodnobili 40АГФТ 
foladis qimiuri Sedgeniloba

dnobis

№

elementebis Semcveloba, masur %-ebSi

C Si Mn S P V Al Ti Ca N

253246 0,39 0,36 1,40 0,018 0,012 0,10 0,034 0,014 0,012 0,009

253247 0,40 0,33 1,36 0,016 0,017 0,08 0,029 0,015 0,017 0,014

samuSaos mizans warmoadgenda uwyvetad 
sxmuli milnamzadisagan sanavTobe sortamen-
tis unakero, maRali simtkicis milebis sawar-
moeblad gankuTvnili 40АГФТ tipis foladis 
kvleva. 

saqarTvelos teqnikuri universitetis 
„masalaTa Tvisebebis saswavlo-samecniero-kv-
leviTi centris“ (adre – „masalaTa Tvisebeb-
is laboratoria“) da samsxmelo warmoebisa da 
axali teqnologiuri procesebis mimarTulebis 
TanamSromlebis mier sakuTari da rusTaveli 
metalurgebis mravalwliani kvlevebis Sedege-
bze dayrdnobiT SemuSavebulia 40АГФТ tipis 
foladis qimiuri Sedgeniloba (cxrili 1).

Cven mier SemuSavebuli 40АГФТ tipis 
foladis ori astoniani dnoba (cxrili 2) 
gamodnobil iqna eleqtrorkalur RumelSi 
ruseTis q. volgogradis metalurgiul qarxa-
naSi “wiTeli oqtomberi”. orive dnobam gaiara 
Rumelgare damuSaveba cicxvRumelSi da uwy-
vetad iqna Camosxmuli mrgvali milnamzadebi 
diametriT Ø110mm, romelTaganac rusTavis 
metalurgiuli qarxnis agregat “140-ze” gaigli-
na sanavTobe sortamentis satumbo-sakompre-
soro milebi zomebiT Ø73x5,5mm da Ø89x13mm. 
Ø89x13mm zomebis milebisagan damzadda Sesa-
bamisi quroebi. gamokvleuli iqna milis, quro-
sa da milnamzadis liToni.

sakvlevi foladis meqanikuri Tvisebebi

gamocdebi gaWimvaze CavatareT standartis [1] 
Sesabamisad FPZ-100 markis gamomcdeli manqanisa 
da reversoris gamoyenebiT III tipis xuTjerad 
cilindrul (hantelis formis) nimuSebze nomi-
naluri diametrebiT 3 mm da 6 mm. gaWimvis pro-
cesi xorcieldeboda 3 mm/wT siCqariT gaWimvis 
mrudis CaweriT. vsazRvravdiT denadobisa da 
simtkicis zRvrebs, fardobiT wagrZelebasa da 
Seviwroebas maT SemdgenebTan erTad, risTvisac 
gamoviyeneT saTanado meTodika [2]. TiToeuli 
poziciisaTvis vcdidiT 3 nimuSs da Semdeg 
vangariSobdiT dasadgeni sidideebis saSualo 
ariTmetikul mniSvnelobebs.

rogorc me-3 cxrilidan  Cans, cxladgli-
nuli foladi 40АГФТ, qimiuri Sedgenilo-
bis qveda zRvarze (dnoba №253246), simtkici-
sa da plastikurobis maCveneblebiT srulad 
pasuxobs unakero sanavTobe milebze simtki-
cis M jgufis moTxovnebs [3,4]: simtkicis zR-
vari σs=1030n/mm2; denadobis pirobiTi zRvari 
σ0,2=750n/mm2; fardobiTi wagrZeleba (Semdgene-
biT) δ5=13,5%=6,9%+6,6%; fardobiTi Seviwroeba 
Ψ=54%=7%+47% (SemdgenebiT).

gamocdebi sisaleze CavatareT standartis 
[5] Sesabamisad ТБ 5004 markis brinelis sisalis 
mzomiT. sisalis mniSvnelobebs viwerdiT anabe-
Wdis gazomili diametris Sesabamisad zemomiTi
Tebuli standartis cxrilebidan. TiToeul 
nimuSze vzomavdiT 3-5 anabeWds da vangariSob
diT sisalis saSualo ariTmetikul mniS-
vnelobas.
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cxrili 3. 40АГФТ foladis meqanikuri Tvisebebi sxvadasxva damuSavebis 
Semdeg

dnobis № da

nakeToba

damuSaveba

meqanikur TvisebaTa maCveneblebi

σ0,2,

n/mm2

σ
s
,

n/mm2

δ5=δ1+δ2,

%

Ψ=Ψ1+Ψ2,

%

253246

mili

Ø73x5,5mm

cxladglinuli 750 1030 13,5=6,9+6,6 54=7+47

cx.g+normalizacia 
9000C (n9000C) 690 950 11,4=6,0+5,4 53=6+47

cx.g+n9000C+moSveba 
6000C 650 870 14,5=7,9+6,6 52=7+45

cx.g+moS.6000C 640 950 14,2=7,2+7,0 62=7+55

253247

milnamzadi

cxladglinuli 630 920 15=6,5+8,5 62=6+56

253247 quro

Ø89x13მm
cxladglinuli 600 900 15=8,0+7,0 61=8+53

cxrili 4. 40АГФТ foladis sisale sxvadasxva damuSavebis 
Semdeg

damuSavebis saxe
sisale

HB HV

cxladglinuli 269 270

cxladglinuli+normalizacia 
9000C 255 255

cxladglinuli+normalizacia 
9000C+moSveba 6000C 241 240

cxladglinuli+moSveba 6000C 208 209

sisalis brinelis HB standartis [4] moTxov-
naTa gaTvaliswinebiT, gadagvyavda vikersis HV  
erTeulebSi cnobariT [6].

cxladglinuli (kontrolirebuli glinvis 
Semdeg) 40АГФТ foladis meqanikur TvisebaTa 
formirebis saerTo kanonzomierebas agreTve 
kargad eTanadeba sxvadasxva reJimiT Termulad 
damuSavebuli quros masalis (dnoba №253247) 
sisaleze gamocdebis Sedegebi (cxrili 4).

gamocdebi bzarmedegobaze CavatareT J-inte-
gralis meTodiT [7] Cven mier SerCeuli zomebis 
(7x14x130mm) da 4mm siRrmis maxvili CanaWris 
mqone prizmatuli nimuSebis gamoyenebiT. Ti
Toeul poziciaze vcdidiT 5-6 nimuSs. miRe-
buli monacemebi damuSavebuli iqna kompiut-
erSi “Microsoft XL” programiT, romliTac Ser-
Ceuli iqna eqsperimentul wertilebze gamavali 
korelaciuri mrudebis saukeTesod maapro-
qsimirebeli (Cveni monacemebisaTvis – eqsponen-
cialuri) funqciebi da maTi Sesabamisi gan-
tolebebi rogorc milnamzadis cxladglinuli 
(kontrolirebulad gaglinuli), ise  cxeli 
(kontrolirebuli) glinvis Semdeg normalize-
buli masalisTvis. am gantolebebSi x aris bzar-
is nazrdi, xolo y – JI-integrali. cxladglinu-
li masalisaTvis y=147,29e0,3345x da R2=0,8918. cx-
eli glinvis Semdeg normalizebuli masalisTvis 
y=107,96e0,3688x da R2=0,9857, sadac R2 aris apro-
qsimaciis utyuarobis sidide (sazomi). SerCeuli 
gantolebebiT bzaris nulovani nazrdebisaTvis 
(x=0) viangariSeT y anu JI-integralebis JC kri-
tikuli mniSvnelobebi. maTi Semowmebis Semdeg 
dadgenili iqna, rom isini akmayofilebs saTana-
do pirobebs da amdenad, 40АГФТ foladis mil-
namzadis cxladglinuli masalisTvisac (JIC=147 
n/mm) da cxeli glinvis Semdeg normalizebuli 
masalisTvisac (JIC=108 n/mm) isinia bzarmedego-
bis maCveneblebi JIC.

 Cveni daskvna aseTia:

40АГФТ foladis qimiuri Sedgeniloba kargad 
aris SerCeuli. igi saSualebas iZleva milebis 
glinvis procesSi kontrolirebuli glinvis 
efeqtebma ganapirobos satumbo-sakompresoro 
milebis meqanikur TvisebaTa maRali kompleqsi.
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reziume

saqarTvelos teqnikuri universitetis 
„masalaTa Tvisebebis saswavlo-samecniero-kv-
leviTi centris“ da „samsxmelo warmoebisa da 
axali teqnologiuri procesebis mimarTulebis 
(kaTedris)“ TanamSromlebis mier SemuSavebu-
lia uwyvetad sxmuli milnamzadisgan sanavTobe 
sortamentis unakero, maRali simtkicis milebis 
sawarmoeblad gankuTvnili 40АГФТ foladi da 
gamokvleulia sxvadasxva damuSavebis gavlena 
mis meqanikur Tvisebebze, maT Soris – bzarme-
degobaze.
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Investigation of 40NMnVTi steel

Employees of “Educational-scientific-research Center 
of properties of materials” and “Chair of foundry and new 
technological processes” of Georgian Technical Univer-
sity developed 40NMnVTi steel designed to produce high-
strength seamless oil pipes from continuous casting billets 
and investigated the effect of different treatments on its 
mechanical properties, including – cracking resistance.


