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VY poGoti mpencraBieHi pe3yibTaTH MOCTIPKEHb BIUIMBY IOIEPEAHBbOI MarHiTHO-aOpa3swBHOI 0OpoOKH Ha
BJIACTUBOCTI IH(Y3iHHNX MOKPUTTIB Ha OCHOBI KapOifiB THTaHy, Hi00iI0 Ta Xpomy. [TonepenHs MarHiTHO-abpa3uBHA

00poOKka

JTO3BOJISIE OTPUMATH SIKICHI MOKPHUTTSA 3 BEJIMYMHOK IMOPCTKOCTI Ha 8-30% MEHIIOK HiXK Micis

nudysiiHoro HacuyeHHs 0e3 akTHBallil MOBEpXHi, GopMye LMIMPOKY MEpeXifHy 30HY, IPUCKOPIOE PICT MOKPUTTS HA
OCHOBI Kap0iny TUTaHy, a TakoX 30inbluye TOBIIMHY (a3 kapOigy Xxpomy B 2 pa3d B KOMIUIEKCHOMY MOKPHUTTI Ha

OCHOBI Kap0iziB HIO0iIO Ta XpOMY.
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I. Beryn

BBenenns B TEXHOJIOTIIO BHPOOHHUIITBA
TBEPIOCIUIABHOTO  IHCTPYMEHTY  MAarHiTo-a0pa3nBHOL
06pobku  (MAQ)  nmo3BoNsIE  MiABUIIUTH  HOTO

eKCIuTyaTalliiiii BiacTuBoCTi. JlocsraeThcs 1me sK 3a
pPaxyHOK 3HM)KEHHS IIOPCTKOCTI pOOOYMX ITOBEPXOHB 1
oJlep)KaHHsI ONTHMAJIBHOTO DPajlyCcy 3aKpyIJIeHHS Je3a,
TaK i 3a paxyHOK 3MIIIHEHHs OBepXHeBoro mapy [1,2,3].
OTpyMaHHS  ONTHMAJIBHOIO  3aKpyIJeHHS  Jie3a
NPU3BOJUTH 1O MiABHUINEHHS NPOAYKTHBHOCTI IpoLecy
pi3aHHS NUIIXOM 30UTBIICHHS Yacy poOOTH iHCTPYMEHTY
IO  pyHHyBaHHS 1  3MEHIICHHS  IHTEHCHBHOCTI
BiJIMOBJICHb, TIOB’SI3aHUX 3 MOJOMKamH [4]. 3HMKEHHS
HMOBIPHOCTI pyHHYBaHHS IHCTPYMEHTY HpH LHOMY
00yMOBJIEHO 3MEHIICHHAM BEIMYMHH KOHIIEHTPAIii
HaTpy>KeHb, IHTCHCHBHOCTI  BIOpalliif, 3a0KpyIJoO0
dbopMoro  je3a IHCTpyMEHTa, Ha SKOMY BIJCYTHI
MIKPOCKOJIM 1 33JMPKH, 110 BHHUKAIOTh Ha OIleparisx
3aTO4yBaHHS 1 NITIQyBaHHS IHCTPYMEHTY.

CytreBuii mosutuBHUi edexr Bim MAQO Oarato B
YoMy  OOyMOBIIEHMH  HE  TUIBKM  yCyHEHHSAM
pI3HOMaHITHHX TIOBEepXHEBHX JAe(deKkTiB, Mo Mae
TBEPIIOCIUIABHUHN 1HCTPYMEHT [5], a TakoX 3MilHEHHSIM
poOOYNX  €JEeMEHTIB  IOBEPXHEBOIO  IUIACTHYHOIO
nedopmaiti€ro, sike B 3HaYHINH Mipi 3MEHILY€e BIpOTiIHICTh
MOSIBU Ta PO3BUTOKY MIKPOAE(EKTiB, MEPEIIKOIKAE
3apOUKEHHIO BTOMIICHHX MikpoTrpimua [4]. Kpim Toro,
Ha MILIHOCTI TBEPJOCIUIAaBHOTO 1HCTPYMEHTY MO3UTHBHO
MO3HAYAETHCSI HOro OaraTtopazoBe NepeMarHiqyBaHHs ITiJ|
yac MAO. Ilpy npoMy MiJBHIIYIOTECS CTHCKaIO4i
Harpy>XeHHs, AKi € HaCJiJIKOM BHCOKOTO
MarHiTOCTpPIKIiHHOTO eeKTy, BIacTUBOro KobaibTy [1].

3acTocyBaHHS 3aXHCHUX TIOKPUTTIB Ha OCHOBI
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TYTOIJIABKUX KapOiniB JTaBHO BiZloMe i
BUKOPHCTOBYETBCS Ul IIIBUIIEHHS CTIMKOCTI Ta
Npare3laTHOCTI 1HCTPYMEHTa 3 TBEpAMX cIulaBiB. Tak
3MII[HEHHsS TIOBEPXHI TBEPAOCIIABHOTO IHCTPYMEHTY
NOKPUTTSIMA Ha OCHOBI KapOifiB THTaHy JO3BOJISIE
MiABHUIUTH CTIHKICTB B 3-5 pasiB [6].

OmHAM 3 TEPCHEKTHBHHUX HAIPSIMKIB KEPOBAHOTO
BIUIMBY Ha EKCIUTyaTaliifHI XapaKTepUCTUKH Pi3aIbHOTO
IHCTPYMEHTY € OTpMMaHHsA 0araTomapoBHX MOKPHUTTIB,
SKIIO IPOBOANTH HACHUYCHHS IIOBEPXHI TBEPAUX CIUIABIB
B CEpeNoBHIII JBOX 1 Oinpmie KapOigoyTBOPIOIOUMX
eneMeHTiB. Tak, MpH 0THOYaCHOMY HACHUUEHHI HIOOieM i
XPOMOM MOXKHa OTPHMaTH HMOKPUTTS, IO CKJIAJAETHCS 3
KIJIbKOX IIApiB Ha OCHOBI KapOiliB HIOOil0 Ta Xpomy.
AHami3 jgiarpaM CTaHy BIONOBiTHHX cucteM [7],
JIO3BOJISIE TIPUITYCTHTH, LI0 TiJ 4Yac OJHOYACHOTO
HacH4eHHs Hio0ieM Ta XpoMoM TBeporo cruaBy T14K8
3a paxyHOK B3a€MHOTO PO3YMHEHHS €JIEMEHTIB B (pazax,
II0 BXOAATH B CKJIaJ OCHOBH Ta IOKPHUTTS, YTBOPHTHCS
HepexiJHa 30Ha MDK IHOKPUTTSAM Ta MaTpULEI0 JOCUTh
BEJIMKOI TOBIIMHHK Ta TBEPAOCTI, sika 3a0e3rmeunTh 100pe

3UYEIJICHHS Ta BHCOKI EKCIUTyaTalliiiHi BJIaCTHBOCTI
MOKPHTTIB.
II. Iudy3iiine Hacu4eHHsI

IloxkpurTss Ha OCHOBI KapOimy THWTaHy 1pHu

KOMIIEKCHOMY HAaCHYeHHI Hi00i€M Ta XpOMOM HAHOCHIH
B 3aMKHEHOMY PEaKIiHHOMY IPOCTOPi MPH 3HIKECHOMY
THCKy aKTHBHOI rasosoi dasu 1010™'Tla Ta Temmeparypi
nacuuaerns 1050°C Brpoaosx 2 Ta 4 roMH BiAMOBIAHO.
B sxocti Hacudyiodoi cywminn  BHKOPHUCTOBYBAJIU
MOPOIIOK THTAHY YM CyMIII IOPOIIKIB HI00iI0 Ta XpoMy
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Puc. 1. MikpoctpykTypu iHcTpyMeHTY 3i cruiaBy T14K8 micist pisHux crioco6iB 00pooku (x520):
a) TuTa"yBaHHs, 0) MAO+rtuTanyBaHHs, B) HioOiliXpomyBaHHS, I') MAO+Hio0iiIXpoMyBaHHS.

B CHiBBIIHOIIEHHI 1:1, BYIJIEHBMICTKI Ta XJIOPMICTKI
CIIOJIyKH.

[Ticns TMTaHyBaHHA Ha IMOBEPXHI 3pa3Ka 3i CIUIaBy
T14K8 yrBOpuBCcs map kapOigy THUTaHY TOBIIMHOIO
5-6 Mkm 3 mikpotBepaicTio 36,0 ITla (puc. la).
[ToxpuTTs CKIagaeThCs 3 PiBHOBICHUX KpHCTamiTiB. Ilix
MMOKPUTTSIM PO3TAIIOBaHA 30HA TOBIIMHOIO 5-10 MKM 3
MIBUINEHAM BMICTOM THTaHy. B3aemHa mudysis
€JIIEMEHTIB TMOKPUTTS 1 TBEPIOr0 CIUIABYy CIIPHUSE
MIABMILIEHHIO 1X 34eIUIeHHs. MIKpOTBEpAiCTh MepeximaHol
30HU 3HaxoauThCs B Mexkax 18,0-19,5 I'Tla (puc. 2).

BcranoBneno, mo micns  HIOOIMXpOMYBaHHS Ha
moBepxHi 3pa3ka 3i cmiaBy T14K8 yrtBopmiocs
JIBOIIAPOBE MOKPUTTA (puc. Ir), Mo ckiiaganocs 3 ABOX
30H: 30BHINIHSI — Ha OCHOBI KapOimy HiobOiro NbC,
MikpotBepaicTio 25,0 ITla, ToBmmMHOIHO 5 MKM Ta

BHYTpIlIHA — Ha OCHOBI KkapbOiny xpomy Cr;Cs
toBmuHOO 1,0 wMkm. Ilig TMOKPUTTSAM  BHSBICHA
MepexiJiHa 30Ha 3 MIABHIICHOI MiKPOTBEPAOCTIO —
21,0 I'Tla Ge3mocepenHbo Ot MEXi PO3AUTY MOKPHUTTS-
MaTpuus ToBIIMHOIO Maibke 200 MM (puc. 2). Taka
BEJIMKa TIepexilHa 30Ha, OYCBUIHO, YTBOPIOEThCS Came
32 PaxyHOK PO3YMHHOCTI KOMITOHEHTIB TIIOKPHUTTS B
KapOizi THTaHYy.

bescyMHIBHHI 1HTepec NPEACTABISIOTh MOXIIMBI
KOMOiHalil TakuxX CIOCOOIB MiJABUINEHHS CTIMKOCTI Ta
Npane3aTHOCTI  TBEPAOCIUIABHOTO  IHCTPYMEHTY, SIK
MarHiTo-abpa3uHa i XiMiKO-TepMiuyHa 00pPOOKH.
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ToBmmHA 3MIIITHEHOT0 IAPY, MKM

Puc. 2. Brume crrocoby 06po6ku craBy T14K8 Ha posmonin MikpoTBepIocTi
IO TOBILUHI 3MII[HEHOTO 1Iapy.
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III. Andysiiine HAaCHYeHHH 3
NonepeHbHOI0 AKTUBAII€I0 MOBEPXHi

Meroro nonepeaHb0i MarHiTHO-abpa3uBHOI 00pPOOKH
€ aKTHBallisl TOBEpXHi, Ha sKy HaHOCATh AHU(y3iiHI
HOKPHUTTS, @ TAKOXX OTPHUMAHHS KpPAaIloi IMOPCTKOCTI Ta

¢opmyBaHHS reomerpii pobouMX  eneMeHTiB  0e3
KOHLICHTPATOPIB HAIpPY>KEHb.
MarniTHO-a0pa3uBHy 00poOKy TMpOBOAWIA Ha

YCTaHOBII THITy “KilblleBa BaHHA” [2] 3a HACTYITHHM
PEKUMOM: IIBUAKICTH OOpoOKM — 2 M/C, MarHiTHa
iggykais — 0,2 Tm; gac o6pobku 120 c; mopormiok
Iomimam-T  ¢pakmii  300/200 3 gomaBanusiMm AHM
¢pakuiero 3/2 no 10% [3].

[Ipu BUKOpUCTaHHI AJISl IHCTPYMEHTY THX YM IHIIUX
3aXMCHHUX IIOKPUTTIB HEOOXiJHO BPaxOBYBaTW MiLIHICTh
3YeryIeHHs. 1X 3 MaTpUIel0, SKa BU3HAYA€ThCS PSIOM
(axTopiB. HalOinbpl BaXIMBUMH € XiMiYHA IPUpOXA
Marepiany IOKPUTTS Ta OCHOBH, IIOPCTKICTh OBEPXOHb,
0 MOKpPWBAaIOTh, poboya TeMmIeparypa, pI3HHISI B
Koe(ili€eHTax TEPMIYHOTO PO3MINPEHHS IOKPUTTS Ta
MaTepiary OcHOBH. Tak aBTOopm [6] pPEKOMEHIYIOTH
HAaHOCHUTH NOKPHUTTS Ha IIOPCTKYBATi MOBEPXHI.

3 iHmoro 60Ky, BiIOMO, IO IUTACTUYHA Jedopmartis
CYIPOBOMXKYETbCS  BHHMKHEHHAM Ha  KOHTaKTHHUX
MOBEPXHSAX aKTUBHHUX LIEHTPIB (IUCIOKAIil, BaKaHCii),
10 CrpHsie OUIBII IHTEHCUBHOMY ITPOTiKaHHIO Au(y3ii B
MOBEPXHEBUX IIapax. BHacmimok Toro, mo, B Halomy
BUINAJKY, AM(y3iliHe HACHYECHHS TPOXH BiIIAJICHO B Yaci
BiJl Tpolecy IUIACTUYHOTO JeOpMyBaHHs, BIUIUB
MiBUINCHOT KOHICHTPAIii PyXJIMBHX YaCTUHOK 1 IpH
HU3BKIH TeMmepaTypi BakaHCiil He BpaxoByBanu. OJHAK,
Ti HakomuyeHl mig yac MAQO HaIIUIIKOBI AUCIIOKAIIl,
10 00yMOBITIOIOTh HATAPTOBAHUII CTaH MOBEPXHI CIIABY
1 MalOTh Mally PyXJHBICTh NPH HU3BKUX TEMIIEpaTypax,
Opy TeMIlepaTypax HACHYeHHS MiABUIIYIOTH  CBOIO
PYXJHMBICTh 1 IIPOBOKYIOTH OUIbII TIIMOOKY IU]Y3it0
€JIEMEHTIB TOKPHUTTS B MAaTPHILIO, YTBOPIOIOUM OLIbII
HIMPOKY TIepexiJHy 30HYy 1 3abe3neuyroun Jo0pe
34ETIICHHS 3 OCHOBOIO.

[Ipu turanyBanHi ToBmuHa mapy TiC, HaHeceHOTO
Ha 3pazok migmaHuidi MAOQO, 30ublIyeThes Maibke B

1,5 pa3u, B TMOpIBHSAHHI 3 TOKPHUTTSAM, HAaHECEHHM Ha
HeoOpoOIeHMI 3pa3ok (Tabm. 1, puc. 10).
MikpoTBepIicTh mapy, Ipu IIbOMY, He 3MIHIOETHCS, aje
BHM3HAYEHO OUTBII IJIaBHY ii 3MiHY 1o rmuOuHi (puc. 2).

ToBmmHa Ta (ha3oBUi CKiIaa MOKPUTTS 3 KapOimiB
HIOOII0 Ta XpOMy, HAaHECEHMX Ha 3pa3oK MiJIaHui
MAO, wmaibke He 3MiHO€ThCS (Tabm. 1, puc. 1r):
30BHIMHA 30Ha (NbC), TOBIIMHA SIKOi HE 3MIHIOETHCH,
aie MikpoTBepAicTh (tadbm. 1) 3pocrae mo 27,0 ITla., a
BHyTpiniHs (Cr;C;) 301IBLIYETHCS 10 2 MKM.

Ax Bimgomo [8], MikpoTBepmicte Kapbimy NbC
3anexuTh Big cmiBBigHomeHHs C/Nb, 1 mocsrae
makcumymy mpu C/Nb~0,82. MoxHa TPHITYCTUTH, IO
nonepenHss MAO 3abe3nedye yMOBH Jisl OTPUMAaHHS
OJIM3bKOr0 JI0 TAaKOro  CIIBBIAHOIICHHS  KapOimy.
[TonepenHst akTHBaLisi HAaCHYyBaHOI IOBEPXHI  MOXeE
OyTH TNpPHYHMHOIO, IO TPHU3BOAUTH /O JIOJATKOBOTO
po3umHenHs Ti B kapOiai Hi00if0, 10, SK MOKa3aHo B [8],
MPU3BOINTH A0 3pocTaHHs MikpoTBepaocti NbC.

[IpoBeneHHss momepenHbOI MAarHiITHO-aOpa3MBHOI
00po0OKH 0e3mocepeHbO Tepe]] HAHECEHHSIM MOKPUTTS
Ha OCHOBI KapOify TUTaHy H0Ope OYHIIy€e TOBEPXHIO Bix
OKCHIIIB Ta OpyIy, aKTHBIi3ye ii 32 paxyHOK ITiIBHIICHHS
KOHIIEHTpaIlii JUCIOKAIi Ta €Heprii camoi MOBEpXHi.
TakuM 4MHOM, 1€ B TpoLECi HarpiBaHHS 10
TEMIIepaTypu HACHYEHHs NOYMHAEThCS aKTUBHA AUQY3is
BYIJIEIIO, a MOTIM 1 TUTaHy 3 HACUYYIOYOTO CepeIOBHUILA
B cepenuny Marpuui. [Ipu nbomy popmyersest nepexiana
30Ha mmOnHOI a0 100 MKM 1 MIKpOTBEpHICTIO TiX
mokputTsim 30,0 I'Tla (puc. 2).

[omepenus MarHiTHO-aOpa3uBHA 00po0OKa,
MpoBefeHa Tepen  HioOIHXpOMYBaHHSAM, HACTUIBKH
aKkTuBi3ye mpouecu audysii B rambd MaTpwili, MmO B
pe3ynpTaTi B IepeximHiii 30HI pa3oM 3 KapOimHUMH
¢dazamu, xapaktepaumu mus cmiaBy T14KS8, mpucythi
Iy)Ke JucrepcHi kapOimu xpomy Ta kap6inm NbC. 3a
paxyHOK YTBOPEHHSl TaKHX JWCIIEPCHUX BKJIIOYECHb MiX
MOKPUTTSM YTBOpHJIACS 30HA, MHOWHOIO 70 150 MKM,
MIiKpoTBepIicTh sKoi 3MiHIOeThes Bix 27,0 I'Tla nmo
25,0 I'Mla. I morim, e Ha npotszi 100 MKkM BOHA criagae
JI0 MIKpOTBepAOCTi Marpui (puc. 2.).

BusBneno, mo MAO 3HHXKy€E MOPCTKICTh MOBEPXHI

Tabumus 1.
ToBmmHa KapOiTHOTO MOKPHUTTS MPH Pi3HUX crlocobax 0OpoOKH.
Criocobu 00poOku dazu ToBIIMHA TOKPUTTS, MKM MleO;ﬁ:HICTB’

TuranyBaHHS TiC 6 36,0

MAO-+TuTanyBaHHI TiC 9 36,2

o NbC 6 25,0
HioGilixpoMmyBaHHs

Cr,C; 1 17,2

o NbC 6 27,0

MAO+H10061HXpoMyBaHHS
Cr,C; 2 17,5
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Puc. 3. Bmus ciocoy 06po6ku Ha mopcTkicts crutaBy T14KS.

Ha 20-50 %, a HaCTyIHE HaHECEHHS MOKPUTTS 3 KapOimy
TUTaHy mnigBuilye i Ha 15%, NOKPHUTTS Ha OCHOBI
kapOizniB HIOOII0 Ta XpOMy HiIBHILYIOTH Maibke Ha 30%
(puc. 3).

Takum 9uHOM, TmicHs KOMOiIHOBaHOI OOpOOKH
MAO-+XTO kiHIleBa MIOPCTKICTh THTAHOBAaHUX 3pa3KiB
3HM3WJIAacd B TOPIiBHAHHI 3 BuximauMm Ha 21 %, a B
MOpIBHAHHI 3 MpPOCTO THUTaHOBaHMM — Ha & %.
HiobilixpomyBanHs, nposenene micisi MAO, 103BOIHIO
OTpUMATH WIOPCTKICTh po00OYOi MOBEpPXHI Ha piBHI 3
BuximHOW0O, 1 Ha 30 % HWKYY B MOPIBHSIHHI 3 YHCTHM
HI001HXpOMYBaHHSIM.

IV.BucuoBxn

IMonepennss MAQO f103BoJisie  OTpUMATH  SIKICHI
KapOiTHI MOKPHUTTS 3 MIOPCTKICTIO Kpamoro Ha 8-30 %
HIX MiCJIs TpOCTO NUQyY3iHHOr0 HACHYEHHS.
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Influence of Preliminary Magnetic-Abrasive Processing to
Properties Coverages of Carbides
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In the paper results of researches of influence of preliminary magnetic-abrasive processing on properties
diffusion coverings on basis carbides the titanium, niobium and chromium are submitted. Preliminary magnetic-
abrasive processing allows to receive qualitative coverings with a smaller on 8-30 % roughness than the ambassador
diffusion saturation without activation of a surface, forms a wide transitive zone, accelerates growth of a covering on
a basis carbide the titan, and also increases thickness of a phase carbide of chrome in 2 times in a complex covering
on a basis carbides niobium and chromium.
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