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1. 3akoHOMipHOCTI HPOPMYBaHHS TBEPAUX 3HOCOCTIMKUX €JIEKTPOICKPOBUX ITOKPUTTIB KOPOTKUMU

BMICOKOYAaCTOTHMMMU iMHy.HbCEiMI/I

2. The Regularities of the Hard Wear Resistant Electrospark Coatings Formation Using Short High-Frequency
Pulses

Pedepar:

1. MeTo10 po60TH € BCTaHOBJIeHHS (i3UKO-TEXHOJIOTTYHIX 0COOIMBOCTEN (POPMYBaHHS CTPYKTYPH Ta BJIaCTUBOCTEN
€JIEKTPOICKPOBUX ITOKPUTTIB [IPY JIETYBaHHI MaTepiajlaMy Ha OCHOBI Kap6ifly BoJibdppaMy Ta IUOOpULLy TUTAHY
BHMCOKOYaCTOTHUMMU €JIEKTPUYHUMU iMITyJIbCaMU MiKPOCEKYHIHOI TPUBAJIOCTi TA MATEMATUYHE MOJIEJIIOBAHHS
MIpPOLECiB MEXaHIYHOI i TeNI0BOi B3aeMOii TPOAYKTIB iCKpOBOi €po3ii 3 MigKIIaIKo0 115 MiBULIEHHS SIKICHUX Ta
(YHKLiOHAJIBHUX XapaKTEePUCTUK ITOKPUTTIB. O6'€KT JOCIIiJKEHb - 3HOCOCTIMKi €JIEKTPOICKPOBi [IOKPUTTS i3 CIIJIaBiB
Ha ocHoBiI WC T1a TiB2. [JocigKeHO 3aKOHOMIPHOCTI MaCOIIEPEHOCY IIPU €JIEKTPOICKPOBOMY JIETYBaHHI METalIEBUX
[IOBEPXOHb, CKJIaJ, CTPYKTYPY Ta BIACTUBOCTI €JIEKTPOICKPOBUX ITOKPUTTIB B 3aJIEKHOCTI Bifl TPUBAJIOCTI

€JIEKTPUYHOTO PO3PAAY Ta PO3MIPy MDKEJIEKTPOIHOTO IIPOMIXKKY. BCTaHOB/IEHO Aiania30HM ONTMMAaJILHUX 3HAYEHb



TEXHOJIOTIYHMX [TapAMETPIB IIPOLECY JIETYBAHHA €JIEKTPUYHUMU iMITyJIbcaMy TpuBaiicTio 0,8-2,2 MKc, 1110
320€31e4yI0Th BUCOKUI pPiBeHb iIHTEHCUBHOCTI MacoIlepeHOCY, IKiCHUX Ta PYHKLiOHAJIbHUX XapaKTePUCTUK
NIOKPUTTIB. BU3HAaY€HO OCHOBHI MPUHIMIINU BUOOPY PEKUMIB JIETyBaHHS IJ11 JOCSITHEHHS B IIOKPUTTSX
MaKCHUMAaJILHOI BiATIOBIAHOCTI CKJIaZy JIETYIOYOro €J1EKTPOLY 3 TBEpHOro craBy BK16. Ha nimcrasi anamnisy
IIPOAYKTIB iCKPOBOi €po3ii BCTAHOBJIEHO, WO Iif] Ai€l0 KOPOTKMX iCKPOBUX IMITYJIbCIB 3 XapaKTEPHOIO iX JIOKAJIbHICTIO
Ta 3HIKEHUM TePMOMEXaHIYHUM BIJIMBOM Ha MTOBEPXHI €JIeKTPO/iB BiZi0yBaeThCsl MaCONIEPEHOC NIEPEBAKHO Y
BUIJISI PiIKO(a3HUX TUCIIEPCHUX YACTUHOK. PO3p06s1€HO MaTeEMaTUYHY MOJI€JIb MEXaHIUHOI Ta TEIJI0BOi
B3a€MOJii IPOIYKTiB iCKpOBOi €po3ii 3 MigKIagKOoI0, B paMKax SIKOi pO3paxoBaHO AedopMallilo i KiHeTUKY
TEIJI00OMIHY 3 IiAKJIaKOIO IJ1s1 YACTUHOK Pi3HOTO CKJIaAy Ta po3mipy. OTpruMaHO po3paxyHKOBI JaHi oo
KiHLIeBOTO CTyIeHs AedopMallii YaCTHHOK, Yacy iX OXOJIOIKEHHsI Ta KpUcTaizallii, a TaKoX 1010 iMOBIpHOCTI
3aKpilvieHHs ixX Ha nigkiaaaui. PesyibraT po60TH peasizoBaHO Ha MPaKTULi AJ14 3MilJHEHHS poO0YMX [10BEPXOHb

yJIbTPa3BYKOBUX KOHLEHTPATOPIB.

2. The purpose of work is to establish the regularities of electrospark coatings structure and properties formation
after alloying materials on tungsten-carbide-based and titanium diboride electrodes by high-frequency
microsecond electric pulses and mathematical modeling of mechanical and thermal interaction of the spark
erosion products with a substrate for the purpose of coatings qualitative and functional characteristics increase.
The object of the work is the wear proof electrospark coatings from alloys on WC and TiB2 basis. The mass transfer
regularities during electrospark alloying of metal surfaces, as well as the electrospark coatings content, structure
and properties versus electric discharge time and anode-cathode spacing size are studied. Optimal technological
parameters ranges of alloying by electric pulses with 0,8-2,2 s duration providing high mass-transfer, qualitative
and functional characteristics of coatings are established. Main principles are defined for choice of alloying
regimes to reach the maximum compliance to structure of hardmetal WC-16% Co alloying electrode. On the
grounds of the spark erosion products analysis it is ascertained that the mass transfer occurs in the form of fine
liquid particles in consequence of the short spark pulses action with a localization of the latter and their lowered
thermal-mechanical influence on electrodes surfaces. A new mathematic model is developed for mechanical and
thermal interaction of the spark erosion products, in the framework of which it is computed their strain and heat
exchange with substrate for the erosion anode products of different structure and size. Computed data are
obtained of final particle strain degree as well as a probability of the particles adhesion on a substrate. Results of
the work are realized in practice for surface hardening of ultrasound concentrators.
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