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HccnenoBano BIMsHUE TOPUCTOCTH CIIEYCHHOTO TUTAHA TEXHUYECKOW YUCTOTHI Ha €T0 TPHOOTEXHUYE-
CKHE XapaKTEepPHCTHKH B TpUOomape ¢ OpOH30H B yCIOBUSAX TPaHUYHON cMa3Ku. MccnenoBanus mpoBoOIIN
Ha o0pasnax ¢ MopucTocThio 3 M 9 %, MONMy4eHHBIX METOIOM MOPOIIKOBOM METAJLTYpru#l (IIPecCcOBaHUE U
BaKyyMHO€ criekanue). [l cpaBHEHHS UCIIOIb30BaIN TEXHUUECKN YUCTHIN TUTaH (OECTIOPUCTBIi), HOTyYeH-
HBIW 110 TPAJIUIUOHHON TEXHOJOTHHU JIUThsl M TOpsiiero negopMupoBanus. TpuOOTEXHHYECKHE XapaKTepH-
CTHKH UccleioBany Ha Mamuae Tpernss CMLI-2 ¢ aBromatndeckoii peructparueil KoaQQuinueHTa TpeHus u
TeMIIepaTypsl BOIM3K 30HBI TpEeHUs IpH yaeabHo# Harpyske 1| MIla. [InutensHOCTS 1 ckopocTh Tpenus 3000
c u 0,6 M/c cooTBeTcTBEHHO. CXeMa TPEeHHS — «IUCK—BKIaIBII». B Mccae10BaHusIX UCTIONB30BaIN HHAY-
cTpuanbHoe Maciio Mapku U-40. YcraHOBIEHO, YTO HAIMYHE MTOpP OTPUIIATENIHHO BIMSIET Ha TPUOOTEXHHUYE-
CKHE XapaKTePUCTUKHU TUTaHA. Y (HPUKLIMOHHON Maphbl C THATAHOM IOPUCTOCTHIO 3 1 9 % B 30HE cTaOMIBHOTO
W3HOCA YBEIUYMBACTCS KOA(PGHUUMEHT TpEeHUs puMepHo B 1,7 1 2,2 pa3a COOTBETCTBEHHO 110 CPABHEHUIO C
napoii ¢ 6ecropucTbiM TUTAaHOM. [IpH 3TOM MOBBIIIEHHE TeMIeparypsl BOIH3H 30HbI TpeHus Ha 20 u 40 %
[IOKAa3bIBAET, YTO 3a CUET HU3KOU TEIUIONPOBOJHOCTH U BBICOKOM XMMUYECKON aKTUBHOCTH TUTaHA YCKOPSI-
1o1cs 1 Py3uoHHBIE TPOLIECCH CXBATHIBAHUS TIOBEPXHOCTEH, U, KaK CIE€CTBHE, YBEITMUMBACTCS MHTEHCHB-
HOCTB M3HOCa TpuOonaps! B 1esioM Ha 21 u 66 %. CornacHo rpaBUMETPUYECKOMY aHAIN3Y 00pas3loB HocIie
TPUOOJOTHYECKUX HCIIBITAHUH YCTaHOBIIEHO, YTO HMHTEHCHBHOCTh U3HOCA KOHTpTeNa (OpOH3bI) MPUMEPHO B
1,5—2 pa3za nmpeBbIIacT HHTEHCUBHOCTh N3HOCA TUTaHA HE3aBHCHMO OT €r0 MopucTocTH. CornacHo MeTan-
norpaduuecKoOMy aHaIHU3y Tonorpaduu MOBEPXHOCTEH H3HOCA TUTAHA YCTAHOBIICHO, YTO HE3aBUCUMO OT I10-
PHUCTOCTH ISl BCEX TpUOOMap MpH TPEHUN Peann3yeTcsl aAre3NOHHBIN 1 YCTaJIOCTHBIM MEXaHU3MBbl H3HOCA.
CHIKeHNe U3HOCOCTOWKOCTH MOPUCTOTO THUTaHA MO CPABHEHHIO C OECTIOPUCTHIM MPOUCXOAUT BCIIEC/ICTBHE
VHUIMMPOBAHNS TTOBEPXHOCTHBIMH MOpaMH 3apOXKIACHHS TPEIIMH, YTO MPOBOLUPYET OTCIOCHHE MOBEPX-
HOCTHBIX CJIOEB U HHTEHCU(HUIUPYET YCTAIOCTHBINA U3HOC MIPH TPEHHH.
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Abstract

The influence of the porosity of sintered c.p. titanium on its tribotechnical characteristics in a tribo-pair
with bronze under boundary lubrication conditions was investigated. The investigations were carried out on
samples of sintered titanium with a porosity of 3 and 9 % fabricated by powder metallurgy (pressing and
vacuum sintering). C.p. titanium (non-porous) fabricated by the traditional technology of casting and hot
deformation was used for comparison. Tribotechnical characteristics were investigated using SMT-2 friction
machine with automatic registration of changes of the friction coefficient and temperature near the friction
zone under specific load of 1 MPa. The duration and friction rate were 3000 s and 0.6 m/s, respectively. The
friction investigations were carried out according to «disk—block» scheme. The I-40 industrial oil was used.It
was determined that the presence of pores negatively affects on the tribotechnical characteristics of titanium.
For tribo-pairs with titanium porosity of 3 and 9 % at the steady-state stage of wear, the friction coefficient
increases by approximately 1.7 and 2.2 times, respectively, compared to the tribo-pair with non-porous
titanium. At the same time, an increase of the temperature near the friction zone by 20 and 40 % was occured
due to the low thermal conductivity and high chemical activity of titanium, diffusion processes of micro-
welding (adhesion) of surfaces were accelerated. The wear intensity of the tribo-pair increases by 21 and
66 % with increasing porosity. According to the gravimetric analysis of the samples after tribological tests,
it was established that the wear intensity of the counterbody (bronze) is approximately by 1.5—2 times higher
than the wear intensity of titanium, regardless of its porosity. According to the metallographic analysis of
titanium worn surfaces, it was found that, regardless of the porosity, for all tribo-pairs during friction,
adhesion and fatigue wear mechanisms were realized. A decrease of the wear resistance of porous titanium
in comparison with non-porous one was occurred due to crack initiation in subsurface pores, which leads to
delamination of subsurface layers during friction and intensifies fatigue wear.
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