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CHHTE3 CKJIALY YABYHY, JIETOBAHOI'O THTAHOM, 3A
KPUTEPIEM MAKCHMYMY KOE®IIIEHTY 3HOCOCTIMKOCTI

AnoTanis: Bu3HaueHO BMICT THTaHY B YaBYHi, IIO 3a0€3IEUy€ MAKCHUMYM
Koe(imieHTa 3HOCOCTIHKOCTI 34 PI3HOTO CKIaay 0a30BOTO CIUIABY. BCTaHOBICHO,
Mo NpH TOMY CaMOMYy BMICTI THTAHY HAHOITBIIEG B3HAYCHHA Koc(imieHTA
3HOCOCTIHKOCTI 3aJI€KHTh BiJl BMICTY BYTJICIFO T IIOJIOKCHHS CBTCKTHYHOI TOUKH
Ha pgiarpami crany Fe-C. ¥V gocmimkeHOMY [aiama3oHi HaHOiTbIII 3HAYCHHS
Koe(iIieHTa 3HOCOCTIMKOCTI BiATOBIAAIOTH CepeHil 00macTi 3MiH X (haKTopiB.
Ile mO3BOISIE TOBOPHTH MPO TE, INO BIUIMB BMICTY BYIJICIO 1 IIOJIOKCHHS
CBTCKTHYHOI TOUKH TOABIHHO BILIMBAFOTH HA 3HOCOCTIHKICTH NMPH TOMY CAMOMY
BMICTI THTaHy, NPUYOMY ICHY€ OONAcCTh BMICTY THTaHy, B fKIH BIUIMB IHX
(haxTOpPiB HA BSIHIMHY 3HOCOCTIHKOCTI CTAE OTHAKOBHM.

KnrouoBi cnoBa: JOCBTEKTHYHHHA YaBYH, JETYBAHHSI THTAHOM, a0pa3wWBHE
TEPTSL, JTOTIATKH 3MIIIyBAYiB, BYTJICIICBUI CKBIBAJICHT

Abstract: The content of titanium in cast iron was determined, which
provides the maximum wear resistance coefficient with various compositions of
the base alloy. It has been established that with the same titanium content, the
highest value of the wear resistance coefficient depends on the carbon content and
the position of the eutectic point on the Fe-C state diagram. In the studied range,
the highest values of the wear resistance coefficient correspond to the average
range of variation of these factors. This allows to say that the effect of carbon
content and the position of the eutectic point doubly affect wear resistance at the
same titanium content, and there is a range of titanium content in which the effect
of these factors on the wear resistance value becomes the same.

Keywords: hypoeutectic cast iron, titanium alloying, abrasive friction, mixer
blades carbon equivalent

lNimoreza mociiKEHHS IPYHTYBAjdacsd HA HACTyMHOMY. Maroum B CBOEMY
PO3MOPSALKCHHI aACKBATHY MATCMATHYHY MOJCTb, INO OMHCYE 3aJCKHICTh
3HOCOCTIMKOCTI BiZt BMICTY B YaBYHI BYTJICIIO, TIOJIOKCHHS €BTCKTHYHOI TOUKH HA
miarpami crany Fe-C i1 BMICTY THTaHy, a TaKOK JAHHMH IPOMHCIOBHUX IUIABOK
yaByHy O€3 THTaHy, MO’KHA BCTAHOBHTH #OTO OC3MOCCPCIOHIA BIUIHB HA
3HOCOCTIHKICTh 1 BH3HAYHWTH ONTHMATBHHA XIMIYHHH CKJIad. 3aBIAKH LHOMY
MOkHa OyJC OTPHMYBATH CIUIAB 3 HAHOUIBMIOK) 3HOCOCTIHKICTIO, a TaKOX
BU3HAYATH HAHOLTBII CyTTEBI (DAKTOPH, IO BIUITHMBAIOTH HA CTIHKICTH JCTAJCH,
CXHJIBHHX J0 a0pa3HBHOTO TEPTI.

Byno BHKOPHCTAHO TCOPCTHKO-AHANITHYHHH MAXIA A0 AOCHIIKCHHS, SIKC €
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TPOIOBKCHHAM JOCTIKCHB, TPSICTABICHUX B podoTax [1-4].

Onrumizanii mepeaysana moOyaoBa MareMaTwdHOi Mojerm surpiay Kwr =
Kwr(C, Cqq, Ti), B AKil BXiZHI 3MiHHI BAPiFOBAIMCA HACTYMHMM unHOM: C=(2.21-
3.34) %, C.;~CH0.35i-0.03Mn=(2.539-3.827) %, Ti = (0.28-2.94) %, Kwr -
roe(imienT 3HOCOCTIWKOCTI. OTpEMaHe PIBHSHHA perpecii B HATYpaIbHOMY
Bursami [1]:
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Ha pucyHky 1 mpeacTaBicHI pe3yIbTaTH ampOKCHMALii 3HAUYCHB Kwr,
OTPHUMAHUX YHCCTEHAM MOJCTIOBAHHAM.
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Pucysox 1 — Pe3ynbTaTh 4MCEABHOTO MOACTIFOBAHHSA

3 PHCYHKY 2 BHIHO, IO MAKCHMAIBHA BCIMYHHA KOC(Ii€HTA 3HONIYBAHHI
JOCATAETHCA HAa CEPETHROMY PiBHI BMICTY THTaHy, HesanexkHO BiJ 3Ha4eHb C i Cg,.
Y mapianti C=2.17% 1 Ceq=2.52% Kwrmax=10%, y sapianti C=2.68% 1
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Ceq=3.04% Kwrmax~12%, y BapiaaTi C=3.3% i Ceq=3.65% Kwrmax~11%.

Taki pe3ynsraTh M03BOJLTIOTH BH3HAYUTH ONTHUMAJBHUH 32 KPHTEPIEM
Kwr—max ckmag cmmasy: C=2.68%, Ceq=3.04%, Ti=1.61%. Bin 3abe¢3neuye
roe(imienT 3H0COCTIHKOCTI Kwrmax ~12%.

OnTrMajnbHE 3HAYCHHS BYIJICIICBOTO CKBIBAJCHTA JO3BOJIIE  OLIHHTH
MHOKHHY JOIyCTHMHX CIIBBITHOMICHS Si Ta Mn y XIMIMHOMY CKJIaJi, BUXOIH 3
PIBHSHHS:

0.36+0.03Mn (%)
0.3

PospaxyHok BMiCTY KpeMHiI0 3a piBHSHHEIM (2) mpm Mn=0.96% mae
pesyaprar Si=1.296%, mo 30iraeTeca 3 EKCHECPHUMEHTAIBHHM 3HAUYCHHAM, IO
cragano Si=1.3%.

AHami3 OTpEUMAHHX PE3yJIbTATIB J03BOJSIE MOOAYHTH BAKIWUBY TCHACHINFO
BIUTMBY THTAHY HA KOC(II€HT 3HOCOCTIHKOCTI, 4 TAKOX OLIHUTH BIUTHB HA HHOTO
crmieBimnomeHb C Ta Cq. Tak, BCTAHOBICHO, MO 3ACTOCYBAaHHA Ti QA ICryBaHHA
YABYHY i3 BMICTOM BYIJCIFO, OMM3BKHM OO0 CTAjJCH, HABITH V MiHIMAJbHIN
KITTbKOCTI TIPHU3BOANWTH A0 301MbINCHHS KOC(Imi€HTa 3HOCOCTIHKOCTI Maike Ha
92%. 30impmenHa BMicTy Byriaemo 3 C=2.17% mo C=2.68% mpu MiHIMAILHOMY
PiBHI BMICTY THTaHy NMPH3BOAWTH A0 30iTbHICHHS KOC(]IMiEHTa 3HOCOCTIHKOCTI HA
78%, a 30inpImeHHS BMICTY ByTieIro 10 piBHA C=3.3% mpm MiHiIManbHOMY piBHI
BMICTY THTaHy IPHU3BOAUTD A0 30LTbHICHHS Koe(dinieHTa 3HOCOCTIHKOCTI HA 98%.

[Tpuseprae yBary ToH (akT, IO AKOIO BMICT THTAHY TECPEBHUILY€ 3HAYCHHI,
mo 3a0e3neuye Kwr = Kwrmax, 3MiHa BMICTY BYTIICHIO 1 MOJ0KCHHS €BTEKTHYHOI
TOUKH TPAKTHYHO HE BIUIMBAE HA TCHACHIIFO 3MiHM BemmuuHH Kwr. Lle BumHO 3
xapakTepy kpuBuX 3anexkHoCTeH Kwr=f(Ti) ama C=2.17%, Ceq=2.52% i C=3.3%,
Ceq=3.65%, saxi mpaxTHIHO 30iraroThes. IIpu mbOMY 301IBINCHHS BMICTY THTaHY
MPU3BOANTE A0 TOTIPIICHHA 3HOCOCTIHKOCTI 1 BHKOPHCTAHHSA THTAHY B TAKUX
KITTbKOCTSIX MOJKC BBAJKATHCS HEOOIPYHTOBAHMM SIK 3 TOUKH 30pY BIUIMBY HA
3HOCOCTIHKICTD, TaK 1 iX EKOHOMIYHHMX MIPKYBaHb. BHXOZMuHM 3 IBOTO, HANPSIMOK
MOAATBIINX JOCHITKCHb MOXKE IMOJLITATH B NMOMIYKY MOSCHEHb LBOTO (akTy, HA
piBHI aHANI3y CTPYKTYPH, NPOLECIB Ta MEXaHI3MIiB ii YTBOPEHHS, 30KpeMa 3
ypaxyBaHHIM PE3yIbTaTiB, HABEACHUX B podoTax [2—4].

Si(%) = ~12+0.1Mn (%) @)
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