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W3zyuens! cTpyKTypa, MUKPOTBEPAOCTh M TPUOOTEXHMUECKHE CBOMCTBA OKPHITHH, IIOIY4YEHHBIX B IIPO-
L[eCCce HAIUTABKH MOPOIIKOBBIX CMECEH IEKTPOHHBIM ITyYKOM, BHIBEICHHBIM B BO3AYIIHYIO atMocdepy. s
HaTJIaBKH KCIIOJIb30BaJIH MOPOIIKOBYIO CMECh, COJiep Kallyto aMop(hHBINH O0p M cMavYMBAIOMINK KOMIIOHEHT,
POJIb KOTOPOTO BBITIONHSUTY YacThIlbl moporika Fe, Cr u Ni. @yHKIHIo 3aIIUThl pacIUIaBICHHOT0 MaTepuaia
oT BO3AyIIHOH arMocdepsl BemMonH:Mn ¢uroc MgF,. TommmHa HarumaBneHHBIX MOKPBITHHA JOCTHTaa
2,3—2,8 MM. MakcuManbHbI ypOBEHb MUKPOTBEPIOCTH MOKpbITHI focTuraeT ~ 1500 HV. OcHoBHO#t Me-
XaHU3M YIPOUYHEHHUS TaKUX MOKPBITHH 00YCIOBIEH MpHCcyTcTBUEM B MaTepuaie 10 90 % (00bEMHBIX) da-
ctul ynpoussitomei ¢asel. [TokazaHo, 4To U1 BCeX HAIJIaBJIIEMBbIX IOPOIIKOBBIX CUCTEM XapakTepHO (op-
MHpOBaHKE B MOIUpUIIpoBaHHOM ciioe 6opuaoB xpoma Cr.B u (Fe,Cr),B, BbIMOIHAIOMNX pOJIb YIIPOUHSI-
forieit Gasel U y-dasel (TBEpabIA pacTBop Ni, Fe). Haxomsch B HaruiaBouHo# cmecu Wik aubGyHIupys us3
OCHOBHOT'O METallia, B MPOIIECCE 3JIEKTPOHHO-ITYYEBOTO BO3JCHCTBHSI, XpPOM CIIOCOOCTBYET 00pa30BaHUIO
HanboJiee CTOWKUX OOPHUJIOB, MOCKOJIBKY UMEET OOoJIbIIee CPOJCTBO K OOpY, UeM HUKENb WM KeJe30. Y cTa-
HOBJICHO, YTO TOKPBITHSA, COAEPIKAIIME B KAUECTBE CMAYMBAIOLIETO KOMIIOHEHTa XpOM, 00JIaZal0T MaKCH-
MaJIbHOW M3HOCOCTOMKOCTBIO B Pa3IMYHBIX YCIOBHIX a0pa3suBHOTO Bo3aelcTBHs. [Ipu TpeHnn o 3akperniéu-
HbIC YaCTHIIbl abpa3vBa HM3HOCOCTOMKOCTh IMOKPBITHI Bo3pociia B 5 pa3. [lo cpaBHEHHIO CO CTalibiO
12X18HIT B ycnoBusix ra3o- ¥ rHapoadbpasuBHOTO BO3AEHCTBHS PH Mabix yriax araku (15, 20°) uznoco-
CTOMKOCTH YIIPOUHEHHBIX CIOEB YBEIMYMUIACEH B 6 U 2 pa3a COOTBETCTBEHHO.
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Abstract

The structure, microhardness and tribological properties of coatings obtained in the process of surfacing
of powder mixtures by an electron beam ejected into an air atmosphere are studied. The powder mixture of
amorphous boron and Fe, Cr, and Ni particles, MgF, for cladding was used. The magnesium fluoride is a flux
for protecting of the molten material from the air atmosphere. Metal particles as wetting component were
used. The thickness of the formed coatings reached 2.3—2.8 mm. The maximum level of microhardness of
coatings reaches ~ 1500 HV. The main mechanism of hardening of such is due to the presence in the material
of up to 90 % (volume) particles of the hardening phase. It is shown that chromium borides Cr.B and
(Fe,Cr)2B play the role of a hardening phase in y-phase (Ni, Fe solid solution). Chromium is contained in the
alloying powder mixture and the base material. During the cladding process, chromium diffuses and forms
of borides. This process occurs due to the greater affinity of chromium for boron than nickel and iron. It has
been established that chromium containing coatings have maximum wear resistance under various abrasive
conditions. The wear resistance of that coatings increased by 5 times compared to stainless steel 12X18H9T
at friction fixed abrasive particles. The wear resistance of hardened layers under conditions of gas and hydro-
abrasive action at low angles of attack (15, 20°) increased by 6 and 2 times, respectively.

Keywords: wear resistance, non-vacuum electron beam cladding, high-strength particles, multicomponent
coatings, structure, microhardness, hydroabrasive wear.
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