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HaumoHanbHbiH aBHaLMOHHEIR yHUBepouTeT, 1. Kunee

BJINSSHUE KABUTALLUU HA CMA3bIBAIOULUE CBOUCTBA
MUWHEPAJIbHbIX U CUHTETUMECKUX PABOYNX XXWAKOCTEN
rMAPOCUCTEM, COAEPXALLUX MEXAHUYECKUE NPUMECH

Hagedeno pesynomamu 00CRIONCERb N GnAUBY KaBIMAYIi Ha MACMUNDHI EAGCIMUBOCT] MIHEPANLAUX MA CUHMEMULHUX
pobovux pidun 2i0pocucmem, @ AKUX RPUCYMHI MEXAHTUMI OOMIULKY.

The change of lubricate properties of hydraulic system working liquids which contains mechanical admixture are

considered during cavitation.

Beegenne

HBBCCTHO, 4TO B rHAPOCHCTEMAX COBPCMEHHBIX CaMone-
TOB, OCHAWEHHBIX GONBbLIUM KONHIECCTBOM CONHBIX FHAPO-
arperatos i paGoTalOILMX NPH BHICOKHX NEpenasax aaBue-
HUA, MIMEIOTCS MHOTOGHCIICHHbIE UCTOYHHKH BO30YXKIEHNA
KaBHTalHHU, NPOLIECC KABUTALIHY B KOTOPHIX ABNKETCA N060U-
HbIM (aKTOPOM HX HOPMAIBHOI'O HyHKUMOHHpOBaHHA. [1o-
3TOMY BOTIPOC O BJIMAHHM KABUTALIMH Ha OCHOBHBIC IKCILTY 8-
TaUHOHHRIE CBOHCTBA Pabodi KHAKOCTEH THIPOCHCTEM 5iB-
NSIeTCA aKTyaTbHEIM. Hallrmu rpe muUxy M HCCIeJOBaRmns-
M OBINIO YCTAHOBRCHO BNHUAHKRE KaBHTALIUH Ha KHCJIOTHOCTS
1 CMa3bIBAOIIHE CBOMCTRA YMCThIX pabounx xuakocred [1,
2], a TaioKe Ha AUCAEPCHBIN COCTAB 3aTPA3HHTEA B KHIKOCTH
{3].

lenpio HACTOALUMX UCCHIEAOBAHHIA JBISETCS M3YYEHUE
BJVAHHA KABHTAUKMK HAa CMa30YHbIE CBORCTBA HCKYCCTBCHHO
3arpA3HEHHABIX PabOYHX KUAKOCTEN TKRPOCHCTEM.

OcHOBHbBIE Pe3yILTAThE HCCAEXOBAHHI

HcnpiTanna 6p1m npoBe ek HA MUHEPANBLHBIX H CHH-
TETHYECKHX XMIKOCTAX THAPOCHCTeM. B kagecTse Munepans-
HOW XUAKOCTH MBI HCIONB30BANH XHakocTs AMIT-10, npen-
CTaBAAOULYI0 CO60H HedTAHOK NOrOH, 3aryuieHHbil crneun-
2/bHEIM BLICOKOMONEKY/IPHBLIM MOAHMEDPOM.

K uenocrarkam nosobnoit 3arymeHHOM XHAKOCTH OTHO-
CUTCA MOABEPKEHHOCTH NONMMEPHOH 3aryanouiek npucas-
KM MEXaHHYECKOH W TepMHIECKON JeCTPYKUMH B 3KCIUTyaTa-
LKH,

B kauecTse cHUTETHUCCKOW paGoueH KHUAKOCTH Mbl KC-
roNp30BaNK KuaKocTs 7-50C-3, npencraramonuryio coboi
CMeCh NOANCHIIOKCAHOB H OpTanuyeckoro xmupa ¢ nobas-
JIEHHEM NMPOTHBOM3HOCHOMH NPUCANKH ¥ HHTHOGUTOPOB OKHC-
newus. Bpicokas IPOYHOCTD CBA3H KPEMHHSA € KACIOPOIOM
00yC/IaBNMBAET TEPMHEYECKYIO ¥ MEXAHHYECKYIO CTabHiIb-
HOCTH NONIMCHAOKCAHOB B KCILTY ATallHH.

Hcenpttanua 3arpa3HeHHbIX XKANKOCTEH TPOBOIUIHCH Ha
MalIHKE TPEHHA B YCTIOBHUAX TPEHHA KAUEHHA CO CKOTTBXKCHH-
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eM. Mcnsiratensuslt yaen npencrasisin co0oi [Ba IpUBOA-
HBIX M3BHE IIWMHIPHYECKUX PONIHKR, BPALEHHE KOTOPBIX
YIPOMCXOMHNO B OQHY CTOPOHY, HO C Pa3HOM CKOPOCTHIO, BCEA-
CTBHE Yer0 NOABJIANIOCH TPEHHE CKOMHKEHWA TPH 0OKaThIBa-
HA¥ PONHKaMH ApYT Apyra. [IpK 3THX UCHBITAHHAX HIMEPAT-
€S MOMEHT TPEHUA OULITHOM TAPh! [IPH PAIMHYHBIX TEMNEDa-
Typax xuakoctd B Ayanaione ot 273°K no 393°K. Ocepas Ha-
Tpyska npH 3ToM pasHsanacs P =500 /1.

[To noMyYyeHHbIM SAHABIM CTPOHITHCE 3aBUCHMOCTH H3-
MEHEHHMs. MOMEHTa TPEHHS Mapbt OT TeMNEPaTyphbl XKHIKO-
cty. HcrmuITanus mpoBoauIHch Ha kuakoctsx AMI-10 n 7-
50C-3, npoiueNINX ITpe/IBAPHTEAHYIO ITOIVOTOBKY: XHIKOCTh
B COCTOAHUH NOCTABKH 3arPA3HANACH JIECCOBBIM 3arPA3HNTE-
JieM, TIOCJIE YEFO B TEYEHUE ONPERENEHHOI0 BPEMEHM NON-
BEprajach KaBUTaLMOHHOMY BO3IEHCTRMIO.

B xauecTBe HCKYCCTBEHHOTO 3arPASHUTENA B HALIMX OfThl-
TaxX HCHONBIOBICA NOPOUIOK Jiecca. KOHLEHTpaLya 3arpas-
HaTels cootBeTcTRoBana 0,02 m2/on’. ITepronayaLHLIR pas-
Mep JacTHI 3arpa3HuTeNd paBrancs 10-15xmxm. [Tocie 5000
IPOXOROB XKUAKOCTH 4EPe3 Hacaiok B KABWTALMOHHOM pe-
xume npu P =~ 10 Mllan P, =0, 5 Mlla pazMepsl 4acTull
3arpA3HATENA HE NPeBBIanH 3 MM, NPHUEM OCHOBHYIO
Maccy COCTaBIIANH YaCTHUKH ¢ XAPAKTEPHBIMH Pa3Mepamu,
PaBHBLIMM HITH MEHBIIMMH OJTHOr'O MUKpOHa. [3]

Jna cpaBHEHNA HCTTBITaHNA TAKOKE ObUIH IPOBEACHR! 113
HIKOCTHX B COCTOAHHAX IOCTABKH M KHIKOCTAX, B3ATHIX U3
COCTOAHWMA NOCTABKH, HO NOJBEPTIUHXCA KABUTAUHOHHOMY
BO3AEACTBHIO.

XKuoxocmv AMI™-10.

Ha puc.1 npencTagneH rpauk 3aBHCHMOCTH H3MEHEHMA
MOMEHTA TPEHMA OIBITHLIX 06pa3ios OT TeMnepaTyps! IipH
TPEHUH B KHIKOCTH AMI-10:

a) B COCTOSHMH ITOCTABKH,
6) B uHcTOM XHAKOCTH AMI 10, 06paGoTaHHOM B KaBHTa-

UMOHHOM Nole (HaBJCHNWE HAa BXOJe B HAacalok

P =10MilauP =0,5Mlla),

B) HCKYCCTBEHHO 3arpf3HeHHO#M M 0OpaboTanHod B kaBh-

TAUHOHHOM NoNe (Pa3BMTOCTh KaBHTAIMH H JUIUTENb-
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HOCTh 00pabOTKH Ta Xe, 410 U 1% 06paboTaHHo KaBK-
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Temnepamypa scuoxocmu, K°
Puc. 1. MsmenenHne momeHra tperns obpaiyos

OT Temnepartyps ApH TPEeHMH 8 HMugxocTn AMIM-10.

W3 npencTaBnesHoro rpaduka clexyer, YTO KaBUTalUH-
oHHag 00paboTKa HHCTOH, TIATENHEHO OT(HUNBTPOBAHHON
KHAKOCTH (KPUBAS 6) MPHUBOAMT K YBEIHYEHMIO MOMEHTa Tpe-
H1g 00pa3LOB O CPRBHEHKIO ¢ TPEHHUEM XUIKOCTH B COCTO-
AHMK NOCTABKK (KpMBag a). MOMeEHT ke TpeHus obpa3Los
npi Tpesuy B 00paboTaHHOH kapuTaLMed 3arpA3HeHHOH
KMAKOCTA (KpHBas ) SHAYUTEIBHO HIKE, 9EM 1TPH TPEHUM B
obpaboTaHHoM KaBUTALIME i YHCTOH )KHIKOCTH.

Taxum 06paszom, aHa1M3 1AHHBLIX W NPEABITY IIMX OTIBI-
TOB N0Ka3aj, YTO KaBMTallWs B YHCTOH xuakocty AMI-10
[IPUBOANT K HEKOTOPOMY YXY/IILIEHHIO €€ CMa30YHbIX CBOHCTB.
[ locneHee 000CHOBBIBAETCS TEM, YTO P paboTe ITON KHUI-
KOCTH B YCJIOBMAX KaBMTALWH PA3IPYLLAOTCA, Kak 6bLIO TIOKa-
1aH0 paHee [ 1], ANHHHBIE MOJIEKYISPHbIE UENOYKH MOTUMED-
{{OT0 3aryCTHTEIR, 9TO IIPUBOAAT K YMCHBIUCHHIO BAIKOCTH
KHIKOCTH, YTO, B CBOKO O4EPE/Ib, CKA3BIBAETCA Ha CMA3bIBAKO-
WHX e cokcTBax. C Apyro# CTOPOHLL, CMasblBaroUlee AeH-
CTBHE [IpHU PAHWYHOM TPEHHH ONpeeseTCa HE TOMBKO BA3-
KOCTBIO, @ TAKOKE H MOBEPXHOCTHO-@KTHBHBIMH CBONCTBAMH
Macind, B pesyibTare AEHCTBUA KOTOPLIX Ha METATHYECKHX N0~
BEPXHOCTSX 00pasyeTCs rpaHMYHLIN CNOH, C yBETMUEHHEM TOJT-
LHAb! KOTOPONO CMA3BLIBAIOLIME CBOHCTBA YJTYYIHAIOTCA.

[Tpouecc 06pa3oBaHusA IPAaHUYHONO COA 3HAYHTENBHO
YCKOPAETCA MPH BO3ACACTBHY HA MONEKYI bt TOTMMEPa KaBH-
TAuYOHHOrO NoAA {2], 4TO KOMNEHCUPYET OTPUUATENbHOE
AefCTBHE Ha TPEHHE MOTEPH BA3KOCTH. 310 00y C/iaBnuBaeycs
FEM, YTO B Pe3YNHTATE pa3pyUSHUA MONCKYIAPHEIX 1IEIOYeK
[101MMepa N0 BO3ACHCTBHEM KaBHTalUNK 00pasytoTCA aKTHB-
Hble MOJIEKYilbl, aRCOPOHpYeMble Ha MNOBEPXHOCTH METALIA H
ofpasylowue Ha HIX TOHYAHLIYXO CMa3OYHYIO TUTEHKY, 06-
NaAaroLYIO BHICOKMMH aHTH(RPUXIIMOHHBIMH CBOACTBAMH.

Takum obpa3oM, Ha cMa304HbI€ CBONCTRZ YHCTOMR XKKA-
xocti AMIT-10 npy kaBuTalLMK B3aUMOIEHCTBYIOT Ba I1PO-
THBOMONMKHBIX 1O AEHCTBHIO $AKTOPa C HEKOTOPHIM NpeBa-
JANPOBaHHEM OTPHIATENLHOLO dakTopa .

XKuokocme 7-50C-3.

Ha puc. 2 npeacrasieHa 3aBUCUMOCTh U3MEHEHHS MO-
MeHTa TPEHUS OMLITHLIX 00pa3LIoB OT TEMIEPaTYph! IIPK TPe-
HHH B KWIKOCTH 7-50C-3:

a) B COCTOSHMH NOCTAaBKH,

6) B 4HCTOM XHAKOCTH, 06pABOTAHHOM B KABHTAUNOHHOM
none P, =10 MlIa;P__=0,5 Mlla; T=333°K;

B) HCKyCCTBEHHO 3aIPA3HEHHOM XUIKOCTH (MaTepyan 3ar-
pasuutens necc: 0.02 m2/em’; pazmepn wactuuex 10—
15 mrum), 06pabotansoll B KaBUTALMOHHOM NONE TPH
P~ 10MIlauP =0,5 Mila, nocne yero pasmepsi ua-
CTHLL He TIPEBBILIATA 3 MM,
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Temnepamypa ycudxocmu, K°

Puc. 2. M3meHernme momenra rpenus obpasyos
OT TemMNeparyps! npm Tpednn 8 muakocry 7-50C-3,

Bpema 06paboTky KHAKOCTH B 000UX CITy4asX cOOTBET-
ctayet 8800 npoxonaM XHMAKOCTH Yepe3 HacanoK.

AHany3 NpUBEAEHHBIX rPadHKOB TOKA3BIBAET, YTO KPY-
TIUIMK MOMEHT MPH HCIbITAHWAX Ha 3arpA3HEHHON KWIKO-
CTH, NOABEPrHYTON KABUTALMOHHON 00paboTke, 3HAYUTENb-
HO HIDKE, YeM MOMENT U1 XKUAKOCTU B COCTOSHNH NOCTABKH
(na 60% npu Temnepatype 333 °K). Kpome Toro, B crydae
3arpA3HENHON KKAKOCTH MOMEHT TPEHHS NPAKTHYECKH He
3ABHUCHT OT H3IMEHEHHA TEMIIEPATYPLI.

TonoxuTenbHOE BIHAHHE KaBUTAUWK HA CMa3QYHLIE
cBolicTBa xunxocta 7-50C-3 06ycrioBneHo TeM, YTO KABUTA-
LA YCKOPSET H YITYGAA€T NPOLECC OKHCIEHHS 3TOR XIIKO-
¢TH. [2] B pesynbrare se OKHCIEHHS YBETHIUBACTCA KOJIHYe-
CTBO BEILIECTB C NI0BEPXHOCTHO-AKTUBHBIMM CBOKCTBaMMU |, CO-
OTBETCTBEHHO, YITyYIalOTCA CMA30YHBIC CBOACTBA XHIKOCTH.

JlononHUTENbHO HaMu OBUTH NPOBEIEHBl H3IMEPEHHH
CUJIbl TPEHHA Ha HaTYPHOM (TIpOMBILLIEHHOM) 0bpa3sue 30-
notHUKa. [iuamerp mmyrkepad = 11 mm, panuansietii 3a3op
MEXY NIYHXepoM U riws30i h = 0,008 sm. Paboyan xua-
K0CTh AMIT-10; T = 293°K; BpeMs BEIAEPKKH IL1YRKEPHOH
nape ol fasaeunemt= 120 c. :

HMcrwiTanws mpoBeneHsl NpH DarleHdsx ot 2 fo 16 Mllac
uHteppanoM B 2 MITa. TIpH 3THX HCTIBITAHHAX H3MEpAiach
CIU1a CTParkBaHuA ILTYHKEPA 30JI0THHKA, HAXOMAMIET0Cs NI0A
JaBJICHHEM XHIKOCTH.

Ha puc. 3 npencTaBieHb! pe3ynbTaThl HCOBITAHUI HA KU~
koctd AMI-10, KOTOphIE TOKA3LIBAIOT, YTO KABHTALMOHHAS
06paboTxa UMCTOH (B COCTORHHMH NOCTABKH) KHUIKOCTH NIPH-
BO/IMT, ¥ B 3TOM CITy4ae, K yBEMHYEHHIO YCHIHA CTParuBaHus
30N0THVKa (KPMBaA @) MO CPABHEHMIO C YCWIUEM CTDarusa-
HHA NpH paGoTe Ha yucTOH, HeoOpaboTaHHON KaBHTALMEH
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KUAKoCTH (kpreas ¢). KaBurranuoHHuasn sxe 06paboTka 3arpsa-
HEHHOH MEXAHAYECKHMU IIPHMECAMH XHIKOCTH (KpHBad 6)
HPHROINT K HEKOTOPOMY CHIJKEHHIO OTPUIIATEILHOIO BN~
H1A KaBUTALMM Ha CMa3blBaIOMME CBOWCTRA.

40
a 4
o 30 5 7’2
3 8
o A {
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: -
X 10
3
-
2 4 6 8 10

Haenenue nazpysxu, Mlla

Puc. 3. 3asncumocTe cunsi cTparuBaHms nnayHxepa
30710THHKE OT Harpy3xs.

TakuM 00pa3omM, HAlU IKCTISPHMEHTHI [10Xa3any, 4To
KaBUTAltA OKA3bIBACT MOJIOKUTEIBHOE BIMAHUE HA CMA3bl-
Balowve kayecTBa 06eux pabounx XUAKOCTEH, Cozep)aluX
MEXAHWYECKHE TIPUMECH.

Tocnenuee, B 0CHOBHOM, 00yCROBISHO W3MENbIEHHEM
B KABUTALMOHHOM I1O5I€ YACTHIL 3arps3HUTENs, KOTOpbIE 3a-
TeM aacopObupyroT Ha cefe noAApHO-aKTMBHBIE APOAYKTHI
OKHCACHHS WUAKOCTH H 00pa3yIOT CIIONHBIE arperartblie KoM-
ILICKCHS, B CEPALIEBUHE KOTOPBIX HAXOMATCS TBEPALIE HACTH-
b1, NOKPITHIE 0OBONAKUBAIOIIEH X MHOTOCIIOHHON XOJLUTO-
WAHON TUTEHKOH.

It cTabUNM3UPOBaHHbIE B HAKOCTHOM daie KoMIuiek-
CBI M3OJIHPYIOT [IOBEPXHOCTH TPEHMA, a TaroKe, Kax Ol ABNA-
H0TCA aHTUGPUKLIMOHHON TPUCAAKOH XHAKOCTH.

Hawm sxcriepMeHTH M HabIoAeHHA ApYTHX aBTOPOB
N0Ka3aiH, YTO YeM MERbYE YacTHIlkl npumeceh, Tem Gonee
BRICOKOH YAEABHON HOBEPXHOCTLIO OHM 007274aI0T M, COOT-
BETCTBEHHO, TeM Gonbie ancopGupyIoT Ha cebe MpoayKTOR
OKHCNIEHHMS, ¥ YIyullaloT aHTHQPUKUKOHHbIE CBOHCTRA Ta-
KO KAIKOCTH.

[TonoXHTENBLHOE BAMAHME HA TPEHHE METKHX YACTHLL 3ar-
pA3HUTENs OOBACHAETCA TAKXKE TE€M, YTO OHH HHUBEIUPYIOT
TIOBEPXHOCTH cKonbXenus. Kpome Toro, Menxue 3acTHibl,
3anoMHAS MUKPOBIAJHHb HA CONPAKCHHBIX NOBEPXHOCTAX,
YBCNUUYHMBAIOT UI0MAAL cbalcrmecxom KOHTAKTa ¥ CHHKAKT
YACNbHBIEC HATPY3KH B CONP/KEHAY, a TAIOKE MHTEHCHDUIY-
PYIOT TeTUIONEpENady MEXLY NOBEPXHOCTAMH CKOJILKECHHUA,
cHpxas 3¢PexT MUKPOCXBaTEIBAHNA. MEIKHE YacTHLIbI TaK-
e MOBLINIAIOT 3NEKTPONPOBOAHMOCTE TOHKHX MacC/IAHBIX
[IeHOK, BCIEACTBHE YEFO CHIDKAETCH IIEKTPOCTATHIECKAs
COCTaBAAIOUIaA U3HOCA, KOTOpas IO JAHHLIM HEKOTOPRIX aB-
TOPOB MOXeT cocTaBiiaTh 00 40% o1 00usero n3Hoca.
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[1pH oLEHKe BO3AeHCTBHA KaBUTALMOHHOH 00paboTiy Ha
aHTHQPUKUMOHHLIE CBONCTRA 3arPAZHEHHOTO MAC/a Cielyer
Y4eCTh, YTO YACTHLIB! 3aTPA3HHTENA MONBEPralOTCA B KABUTA-
UHOHOM I0JIE HE TOJIBKO W3MENBYEHMIO, & TakKe puobpera-
10T, Gn1arofaps CHATHIO C WX [IOBEPXHOCTH OCTPBIX BHICTYII0B,
HEKOTOPYIO OKPYIJIOCTB, CNIOCOGCTBYIOLIYIO MEPeKaThIBa-
Hmo. Cripase NTMBOCTD MOCEARETC MPEATNIONIOKEHHR O CHA-
THMM OCTPHIX BHICTYTIOB NIOATBEPKAACTCA NPaKTUKON npuMe-
HECHMA KABUTALNW 171 TOHKOH OYUCTKHU IIPEUH3HOHHBIX OETa-
neit OT 3aycenuen, a Takxe VIS NOBHPOBAHUA IOBEPXHOCTEH
CKONEXEHUT. THAPOArperaTos, ipu KOTopoM ¢ 0Gpabarsisae-
Mot OBEPXHOCTH CHUMAJOTCS, KaK NOKA3aI{ OMbITH, B NEp-
BYIO 0Yepenk OCTPhIE MUKPOBLICTYIIEL.

B pesy/bTare u3MENBIEHHA YaCTHL X IPHOOPETEnHs uMA
HEXOTOpOs OXpYIIOCTH Pa3fenieMbie HAKOCTHIO METAJINH-
yeCKue NOBEPXHOCTR TPEeHRA kak Obl NEpeKaThIBAIOTCA HA
PAsAEMOLIMX MX TBEPARIX YaCTHLIAX 3arPASHUTENS.

BLIBOXLS

Pe3ymbTaTs! HAIUHX SKCIIEPUMEHTANbHBIX NCCRENOBAHUA,
a Taioke paboTsl Apyrux aBTopos [4, 5] nossoasior caenarts
BBIBOJ, YTO C UENLIO CHWOKEHUA TPEHNA KITaCCHYECKaa cxeMa
06pa3zoBaHKy NIOJUMONMKYIAPHLIX I'PAHHYHBIX CIT0EB O~
Ha GLITH JIOTONHEHa BBEACHUEM B Hee AucnepcHo duanl —
MEXAHHYECKHX IIPUMECEH CIOXKHON CTPYKTYphl, obecneyn-
BAIOWIMX [IHCKPETHOE Pa3feNeHNe NOBEPXHOCTE 1 onpesie-
JIIOLIHX, B 3HAYHTEITLHOMH CTENEHH, AHTUHGPHKLIMOHHBIE CBOH-
CTBa y3/1a TPEHHA.
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