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[ToxazaHo 30UTbIIEHHS TPUOOTEXHIYHMX XapaKTEPUCTUK THUTAHOBUX CIUIaBIB B yMOBax
TepTst 0e3 3MallyBaHHs, aOpa3MBHOIO 3HOIIYBAaHHS, ApOCTIMKOCTI, KOPO31MHOI CTIMKOCTI Micis
TQy31IIHOTO HACUYEHHSI TIOBEPXHI a30TOM, BYIJIELIEM, KUCHEM, XPOMOM, aJIFOMIHIEM.

BceranoBieHa MOXIMBICTD 1HTEHCHIKaL] TpoleciB 1u]y31HHOro HaCMYEHHS 32 PaxyHOK
BBEJICHHS B pEaKkUIAHUN MPOCTIp aKTUBATOPIB, a TAKOXK IONEPEIHbOI0 AKTUBAIIEI0 MOBEPXHI
MarHiTHO-a0pa3uBHOIO O0OpOOKOIO, MO0 HacuuyeThes. lle M03BOJIAE 3HHU3WUTH TEMIEpaTypy
HacHYEeHHs TUTaHY Ta Woro criaBiB A0 550-900 OC Ta 3MEHINUTH Yac HACHUYCHHS 0 2-3 TOJIHH.

[Ticnst BHcoTeMIepaTypHOi HITPOIIEMEHTallli Ta a30TyBaHHS 3HOCOCTIMKICTh TUTaHOBUX
CIUIaBIB MIABUINYEThCA B (2-8) pasi, a koedilieHT TepTs 3HWKYyeThes Ha (15-17) % B nopiBHSHHI 3
HEOOpOOICHNMU.

3anpormoHoBaHa KOMOiHOBaHa OOpOoOKa THUTAaHOBUX CIUIABIB, SKa BKJIIOYAE TIOMEPETHIO
aKTHUBAIlII0O TOBEPXHI (MarHiTHO-aOpa3WBHAa 00poOKa) 3 HACTYMHOK HHU3BKOTEMIIEPATYPHOIO
HirporiemenTaiiero (mpu 550 °C). Ile n103BosIE MABUIIUTH 3HOCOCTIUKICTE B (2-3) pa3u, 3MEHIITUTH
koeditieHT Tepts Ha 5-10 %, 301npmuTH omip BTomi Ha 40 %.

Buxopucrannss momepeaHpOi Ta KIHIIEBOI MAarHIiTHO-aOpa3WBHOI OOpOOKH 3MEHIIYE
HIOPCTKICTh pOOOYHX OBEPXOHB Ta JOAATKOBO il 3MIIHIOE.

BcTanoBieHO, 1m0 MOKPHUTTS HAa OCHOBI IHTEPMETAIIIB XpPOMY, ATIOMIHIIO Ta TUTAaHY Ha
TUTAHOBHX CIUIaBax IMJBHUIIYIOTh MIKPOTBEpAICTh B (3-4) pa3u, abpa3uBHY 3HOCOCTIHUKICTH B (1,5-
1,8) pasu, 3HOCOCTIlKicTE B yMOBax TepTs Ha (20-40) % skapocriiikicts 10 900 °C Brponosx 30
TOJIMH Ta KOPO3ilHY CTiIMKICTh B BoaHOMY po3uuHi 1,5 % HOOC(CH2)sCOOH B (10-15) pa3is,: B
BOJIHUX po3unHax 35 % H20; ta 10 % HOOCCOOH — B 2 pa3su.

[TokazaHa MOXIMBICT, Aa30TyBaHHS Ta HITPOLEMEHTAIlll IUPKOHIIO, IO JI03BOJISE
MIABUIIUTA HOTO MOBEPXHEBY TBEPJICTh 32 PAXyHOK YTBOPEHHsI Ha MOBEPXHI HITpHUAY, KapOinmy,
OKCHUJIIB IIMPKOHIIO Ta TBEPAOTO PO3UYHUHY a30Ty Ta BYTJICIIO B IIUPKOHIi.

[Tokazano yBenuyeHue TPHOOTEXHMUYECKUX XapaKTEPUCTHK TUTAHOBBIX CIUIABOB B YCIOBUSIX
TpeHusi 0e3 cMma3ku, aOpa3MBHOIO M3HOCA, >KapOCTOMKOCTH, KOPPO3MOHHOM CTOMKOCTH THOCIHE
T1(pQy3MOHHOTO HACBILIEHUS TOBEPXHOCTH Aa30TOM, YIJIEPOJOM, KHCIOPOJOM, XPOMOM,
AIFOMUHHUEM.

YcraHoBiIeHAa BO3MOXKHOCTh MHTEHCU(UKAIIMK MPOLEeCCOB AU((PY3HOHHOTO HACBIICHUS 3a
CUeT BBEJCHUS B PEAKIIMOHHOE NMPOCTPAHCTBO aKTUBATOPOB, a TAKXKE MPeBAPUTEIbHON aKTHBAIIUU
MOBEPXHOCTH MAarHUTHO-aOpa3uBHON 00pabOTKOM, KOTOpast HachIIIAeTCs. DTO MO3BOJISET CHU3UTH
TeMIepaTypy HaCHIIIEHUs TUTaHA U ero criaBoB a0 550-900 °C u yMeHbIINTh BpeMs HaCHILEHHUs
10 2-3 4acos.

Ilocne BBICOKOTEMIIEPATYPHOH HUTPOLIEMEHTALMU M A30TUPOBAHUS HM3HOCOCTOMKOCTD
TUTAHOBBIX CILIAaBOB MOBbIMAeTCA B (2-8) pa3, a KoappuuueHT TpeHus cHikaetcs Ha (15-17)% no
CpaBHEHHIO C HEOOPaOOTaHHBIMH.



[IpennoxxenHass KOMOMHUpOBaHHAs 00pabOTKAa TUTAHOBBIX CIUIABOB, KOTOpas BKIIIOYACT
MpeBapUTENIbHYI0 aKTUBAIMIO MIOBEPXHOCTH (MAarHuTHO-abpa3uBHas 00paboTKa) ¢ Mmocieayromei
HU3KOTEMIlepaTypHoil HutporemeHtanuu (mpu 550 ©°  C). DT0 TMO3BOJIAET TMOBBICUTH
M3HOCOCTOMKOCTh B (2-3) pa3a, yMmMeHbIIHTH KO3(p¢uuueHt tpenus Ha 5-10%, yBennuuthb
conpoTtusiieHue yctanoctu Ha 40%.

Hcnonb3oBaHue MNpeaBapUTEIbHOW M KOHEYHOM MarHMTHO-aOpa3uBHOM 00paboTKu
YMEHBIIIAET HIEPOXOBATOCTh PA0OUNX MOBEPXHOCTEN U AOMOJHUTENIBHO €€ YKPEILISET.

Y CcTaHOBIIEHO, YTO NOKPHITHE HA OCHOBE MHTEPMETAUINJOB XpoMa, aJIFOMUHUS U TUTaHA Ha
TUTAHOBBIX CIUIaBaX MOBBIIIAIOT MUKPOTBEPAOCTh B (3-4) pa3a, aOpa3suBHYI0 M3HOCOCTOMKOCTH B
(1,5-1,8) pasa, H3HOCOCTOMKOCTH B ycioBusaX TpeHus Ha (20-40)% xapoctoiikocts 10 900 °C B
TeyeHre 30 4acoB U KOPPO3MOHHYIO CTOMKOCTh B BogHOM pactBope 1,5% HOOC(CH2)4COOH B
(10-15) pa3 ,: B Boanbix pactBopax 35% H>O2 u 10% HOOCCOOH - B 2 pa3za.

[TokazaHa BO3MOXHOCTh Q30THPOBAaHUS W HUTPOIIEMEHTAMH LUPKOHUS, MO3BOJSET
MOBBICUTH €r0 TOBEPXHOCTHYIO TBEpPAOCTh 3a cueT 00pa3oBaHUS Ha MOBEPXHOCTU HUTPHIA,
KapOuJ1a, OKCHI0B IUPKOHHUS U TBEPJIOTO pacTBOpa a30Ta U YriiepoJia B IUPKOHHUHU.

Showing an increase tribotechnical characteristics of titanium alloys in terms of friction
without lubrication, abrasion wear, heat resistance, corrosion resistance the surface after diffusion
saturation with nitrogen, carbon, oxygen, chromium, aluminum.

The possibility of intensification of diffusion saturation by introducing into the reaction
space activators and activation of surfaces prior Magneto-abrasive treatment that is saturated. This
reduces the saturation temperature of titanium and its alloys to 550-900 OC saturation and reduce
time to 2-3 hours.

After vysotemperaturnoyi nitrotsementatsiyi nitriding and wear resistance of titanium alloys
increases (2-8) times, and the coefficient of friction is reduced by (15-17)% compared to untreated.

A combined treatment of titanium alloys comprising pre-activated surface (magnetic-
abrasive treatment) followed nitrotsementatsiyeyu low temperature (550 °© C while). This allows
you to increase the wear resistance (2-3) times, reduce friction by 5-10%, increase fatigue resistance
by 40%.

Using preliminary and final magnetic abrasive treatment reduces the roughness of working
surfaces and further strengthens it.

Established that coatings based on intermetallic chromium, aluminum, titanium and titanium
alloys to increase in microhardness (3-4) times, abrasive wear resistance (1.5-1.8) times, wear
resistance under friction on the (20-40)% heat resistance up to 900 0 C for 30 hours and corrosion
resistance in aqueous solution 1.5% HOOC(CH2)4SOON in (10-15) times ,: in aqueous 35% H>0»
and 10% HOOCCOOH - 2 times.

The possibility of nitriding and nitrotsementatsiyi zirconium, allowing it to increase the
surface hardness due to the formation on the surface of nitrides, carbides, oxides and zirconium
solid solution of nitrogen and carbon in zirconium.
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