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[IpoBeneHs! HCIIBITAHUS JIUTEHHOTO TUTAHOBOTO CIUIaBa HA KaBUTAIIMOHHBIN M3HOC Ha YIbTPa3BYKOBOM
MarHUTOCTPUKLMOHHOM BHOPATOpe B IPECHOM U MOPCKON HCKYCCTBEHHOW BOJIE IIPU aMIUTUTYAAX KojIeOaHus
TOpIIa KOHIIEHTpaTopa BuOparopa 15 u 28 MkM 1 yactote konebanuii mpumepHo 22 kI . B mponecce ucmel-
TaHWi 00pa3ibl MEPUOTUIECKH B3BEIINBAIIH, a TIOCIIEe B3BEUIMBAHUS H3MEPSUTH MUKPOTBEPOCTD U IEPOXO-
BaTOCTh MOBEPXHOCTU. Ha 3aBUCUMOCTSAX MHUKPOTBEPIOCTH OT MPOJOHKUTEIHHOCTH KaBUTAIMOHHOTO BO3-
JNEHCTBHS MOYKHO BBIICIUTD ABE CTAJAUU: CTAUIO YIIPOUHEHNUS, B TEUEHHE KOTOPOH MUKPOTBEPAOCTH CILIABA
YBEJIMYMBAETCS, U CTAUI0 pa3ylpOUHEeHHs, KOrja MUKPOTBEPAOCTh yMeHbIIaeTcss. OTMEUeHO, 4TO MaKCH-
MaJbHO JOCTH)KHMOE 3HaY€HUEe MUKPOTBEPIOCTH B MOPCKOM Bojie CHMXKaeTcs mpuMepHo Ha 10 % mo cpas-
HEHMIO C UCTBITAHUSIMH B IPECHON BOJE, YTO OOBSICHSAETCS YMEHBIICHHEM IUIOTHOCTU JUCIOKALUi B IJja-
CTHYECKH 1e()OPMUPOBAHHOM ITOBEPXHOCTHOM CJIO€ 3a CUET YBEIMUEHHS JOJIM JUCIOKALNHI, BBIXOAAIINX HA
[IOBEPXHOCTh. Bo3aeiicTBUE MOPCKOM BOJIBI IPUBOAUT K YBEIUUYECHHIO INIACTUYHOCTHU [IOBEPXHOCTHBIX CIOEB
B YCJIOBHSX KaBUTALIMOHHOTO BO3JCHCTBHS HA YIbTPa3ByKOBOM BUOpATOpE, UTO MPOSBIISIETCS B BO3pACTAaHUN
MPEeNbHOr0 3HAYCHUS INIACTUYECKOH eopMaliii TOBEPXHOCTH, OLIEHUBAEMOT0O 110 YBEITMYCHHUIO UITNHBI
poduIIs MOBEPXHOCTH K KOHITY HHKYOAITMOHHOTO repuoia. [Ipu 3ToM 3aperucTpupoBaHO YBEIUICHUE MPO-
JOJDKUTETbHOCTH MHKYOAIMOHHOTO MTEPHo/Ia M CHUYKEHUE KaBUTAIIHOHHOTO M3HOCA B MOPCKOH BOJIE 110 CpaB-
HEHUIO C ONBITAMH B MPECHON BoJe. BbICKa3aHO MpeanoNoKeHNe, YTO OTMEUEHHBIE H3MEHEHUS B 3aKOHO-
MEPHOCTSIX KaBUTAIIHOHHOTO W3HAIIMBAHUSA [IPH MIEPEX0/ie OT MPECHONH K MOPCKOH BOJie 00YCIIOBIICHBI JIeH-
CTBHEM 00pa3yIoIIerocs B MOPCKOM BOjIe Ha TIOBEPXHOCTH CIIaBa ABOWHOTO JIEKTPHUUECKOTO CIIOS.
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Abstract

The cavitation wear of a cast titanium alloy was investigated on an ultrasonic vibratory apparatus in fresh
and artificial sea water, the frequency of the vibrator horn oscillation was approximately 22 kHz, the oscilla-
tion amplitude of the horn butt being 15 and 28 um. The alloy samples were periodically weighed during the
test, and every time after weighing the microhardness and the roughness of the surface were measured. The
dependences of microhardness on the duration of cavitation attack can be divided into two stages: the stage
of hardening and stage of unhardening. Accordingly, during the incubation period the microhardness in-
creases first and then decreases. The maximum value attained by the microhardness of the samples surface
in testing in sea water is 10 % less, than in fresh water, that can be explained by a decrease in dislocations
density in the plastically deformed surface layer due to a rise of the share of the dislocations discharging onto
the surface. The sea water action in ultrasonic cavitation attack results in an increase in the surface layer
plasticity, which, in turn, manifests itself in the rise of the plastic strain limiting value, estimated by an in-
crease in the surface profile length by the end of the incubation period. At the same time there were an increase
of the incubation period and a decrease of mass loss registered under testing in sea water compared with fresh
water, and these facts are in accord with the fact of the decrease in dislocations density. It was hypothesized
that the recorded changes in the cavitation wear regularities as a result of transition from fresh to sea water
are caused by a double electrical layer formation on the alloy surface in sea water.

Keywords: cavitation wear, ultrasonic vibratory apparatus, titanium alloy, fresh water, sea water, incubation
period of wear, plastic deformation, microhardness, roughness of the surface, mass loss.
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