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Antifriction parts in the printing machines’ friction units operate at high rotation
speeds 1000 rpm and more, at loads of 1.5—7.0 MPa in air, which causes the working
surfaces heating up to 400—500°C. A wide range of cast and powder antifriction
materials based on iron, copper, etc. have been developed and are currently used for
severe working conditions [1—-3]. In modern friction units, cast materials have
unsatisfactory performance properties (high coefficient of friction and wear). In
addition, they cannot contain different types of substances in their composition.
Modern powder materials are devoid of these disadvantages, but they are expensive,
due to the high cost of raw materials (powders) [1-3]. At the same time, there are
numerous potential sources of low-cost useful raw materials throughout the world. This
is the grinding waste from machine-building, metallurgical, and instrument-making
processing of different metals and alloys. The authors initiated research work on the
regeneration and subsequent use of some types of ferrous and non-ferrous metal-based
grinding waste to obtain new bearings, and promising results were obtained [1-3].

The aim of this research is to study the effect of manufacturing technology on the
structure and properties formation of new composite antifriction materials based on
R6MSKS high speed tool steel grinding waste (analogue of high-speed steel 1.3243,

DIN standard, Germany) with CaF, solid lubricant additives. This steel contains
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valuable alloying elements (Table 1). The components of the charge (R6M5KS5 steel
waste and CaF, powders) were mixed for 4 hours and pressed at a pressure of 700—900
MPa. After pressing, the samples of materials were sintered at 1100-1150°C. A
complex heterogeneous structure was formed as a result of the developed technological
modes of manufacturing. The microstructure consists of a metal matrix based on
R6MS5KS steel grinding waste and particles of CaF, solid lubricant (Fig. 1). The
tribological properties of the composite based on R6MSKS steel waste have been
presented in Table 2 compared to the known one used in similar conditions.

Table 1. Chemical composition of the studied composites

Components, wt. %
C w Cr | Mo | Si Mn Vv Co S P Fe CaF2
0.82- | 55-|3.8-|4.8-|0.3-|0.3-]1.7-| 4.7- | 0.02- | 0.02- | basis | 4.0-
090 | 6544 | 53|05 05|21 5.2 |0.025| 0.03 6.0

Figure 1: Microstructure of the composite ROM5KS5 + 5% CaFo. (a) not etched thin section; (b)
etched thin section

Table 2. Tribological properties of composite based on REM5KS5 steel waste powders

Friction coefficient f, and wear rate I, under loads, MPa
Composition, 2.0 3.0 5.0 7.0
wt. % . I, . I, I I, I I,
um/km um/km um/km um/km
RO6MS5KS + 5CaF, | 0.19 | 44-49 | 0.17 | 34-37 | 0.18 | 49-57 | 0.53 | 490510
Fe3CMo 0.24* | 380* | 0.29* | 470* Plastic deformation
(ZhGr3M) [1-3]

Note: * — friction coefficient and wear rate at t=450°C, speed=1000 rpm.

Table 2 shows, the structure of studied composite provides a high level of
tribological properties that remain in a wide range of loads at an external heating
temperature 450°C in air. The carried out tribological tests allowed determining the
rational operating range of the composite based on R6MSKS5 steel waste with the CaF,
solid lubricant additions for use in printing machines’ friction units.
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3y0uarti Kojieca MarOTh JIy’KE€ BaXKJIMBE 3HAUEHHS B 3a0€3MEUEeHH] Ha/IIiHOT poOOTI
TPaHCHIOPTHOI TexHikW. [Ipu BUTOTOBICHHI PEAYKTOPIB TPAHCIOPTHUX MAaITUH
BUHUKAIOTh MTPOOJIEMU OTPUMAHHS Ha (PIHIITHUX ONepallisx sKICHUX 3y0uacTux KoJIic.
VY 3HauHiii Mipl e OOyMOBJIEHO YTBOPEHHSIM Ha omepailisx 3yOonutidyBaHHS
TeMriepaTypHux JedeKTiB Ha OOpOOJIOBAHMX TOBEPXHAX, a TaKOX BIJHOCHO
HU3BKMMH ITOKa3HUKAMH TOYHOCTI i MOPCTKOCTI iX 00poOKH.

HImidyBanHs 3y09acTUX KOJIC MPOBOJUTHCS METOAOM OOKATKH 3 HEMEPEPUBHUM
a00 TepioJMYHUM JUICHHSM 1 METOJIOM KOTIIOBaHHS 3 IEPIOAVNYHAM iJICHHSIM.
AHaJI3YIOUM Pi3HOMAHITHI METOI NUTiIPyBaHHS 3y0UacTHX KOJIiC, MOKHA BIIMITHTH,
110 MeTO/1 PO iIbLHOro 3yOonutipyBaHHs, MPU BUCOKOI MPOTYKTUBHOCTI, 3a0e3neuye
2 KJ1ac TOYHOCTI 1 LIOPCTKICTh MOBEPXY 3yOuacTux KoJjic 1o Ra 0,32.

Y BUpoOHHMHTBI TWIIQYBAIBHHX KPYTIB M1 OOpOOKHM 3yO04acTHX KOJIC
BUKOPUCTOBYIOThH PI3HI €IEKTPOKOPYHIHU, 30KpPEMA, XPOMHUCTIN MOHOKOPYH/, SIKUW 32
HOro yepBOHUM KOJIIp Ha3UBalOTh pyOiH-KOpYH/, a Takoxk KHB.

[lepcrieKTUBHUM HaNpsIMKOM HUTIYBaHHSA 3yO04acTHX KOJIC € BUKOPUCTAHHS
BUCOKOIOPUCTHX  aOpa3suBHUX KpyriB. Taku 1HCTPYMEHTHM MalOTh TapHY
CaM03aTOYyBaHICTh Ta TEXHOJOTIYHI TIEpPEBaru 3 TOUKHU 30py NpodLIIOBaHHS 1 IPABKH,
110 JI03BOJIA€ NUTIPyBaTU JAETall 3 MEHIIUM BUIUJICHHSM TEIUla B 30HI pi3aHHS B
MOPIBHSAHHI 31 3BHYaWHUMH Kpyramu. OCTaHHIM dYacoM 3'SBIUIHCS €(QEeKTUBHI
PENEenTypH 1 TEXHOJOT1i BUTOTOBJICHHSI BUCOKOIIOPUCTUX aOpa3uBHUX IHCTPYMEHTIB 3
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