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[IpencraBieHsl pe3yabTaThl UCCIICOBAHUN BIUSHUS CMa304YHO-OXJIAKIAIONIMX CPEICTB Ha (YPUKIIMOH-
HbBIC ¥ H3HOCHBIC XapaKTEPUCTHUKH HHCTPYMEHTAIBHBIX TBEP/BIX CILIABOB B YCIOBHSX PE3aHUs TPYIHOOOpa-
OaTbIBaeMbIX MaTepuaioB. st oneHkH 3 (EKTHBHOCTH IPHUMEHEHHUS CMAa304HBIX CPE/ICTB IIPU PE3aHUH Me-
TAJUJIOB, IPUMEHEH KOMIUIEKCHBIN IIOXO0/I, B KOTOPOM PACCMOTPEHUE XUMHUYECKHUX IPOLECCOB TEPMUYECKOMN
AECTPYKLHUH MOJIUMEPCOACPIKAIIMX CMa30YHO-0XJIaXKIAIOIINX CPEACTB TECHO YBSI3BIBACTCS C MPOLIECCAMHU
TEIUIO- U MacconepeHoca. st moydeHus IOMOIHUTENbHOM HHOPMALIUK O MPOoLeccax, MPOTEKAONIUX Ha
KOHTAKTHBIX IUIOIIaAKaxX MHCTPYMCHTA, UCIIOJIb30BaAH KOMIIJICKC 3HepI‘O3HTpOHHI7[HBIX CTaTUCTHUYCCKUX Xa-
PAKTEPHUCTUK CIy4YaiHBIX peanu3anuid (GayKTyanuii nmapaMeTpoB TPHUOOCHUCTEMBI, YTO TIO3BOJISET OLICHUTh
YIOPSIIOUCHHOCTh CHUCTEMbI HA MAaKPOYPOBHE MPH Hepexo/ie K 00pa30BaHHIO AUCCUIIATUBHON CTPYKTYPHI B
00JIaCTH ONTUMANTBHBIX MO0 U3HOCOCTOMKOCTH PEXUMOB 00paboTku. PazpaboTana METOAMKA OLIEHKH IUCCH-
MaTUBHBIX BO3MOYKHOCTEH TpI/I6OCI/ICTeMBI. YcranoBneHa KOppeianyoHHas CBA3b MCEXKAY MHTCHCUBHOCTBIO
W3HAIIUBaHKS TBEPBIX CIUIABOB M YHEPrOIHTPONUIHOTO KPUTEPHs B 3aBHCHMOCTH OT PeKHMa TPEHUs-pe-
3aHMS, JTAHO TEPMOIMHAMUYECKOE 00OOCHOBAHHUE M3MEHEHHUSI 3TOr0 KPUTEPHs OT MyTH Pe3aHHs U MOKa3aHa
BO3MOKHOCTB €I0 IPUMCHCHUA JIA BI)I60pa OINITUMAJIBHBIX PEKHUMOB PE3aHUA, OITUMAJIBHOTO COCTaBa cCMa-
30YHO-OXJIAXK/IAOIINX CPEICTB U MATEPUAJIOB Map TPEHHUSL.

KuroueBsble c10Ba: TEpMOIMHAMHUYECKUE IPOLECCH], PACCEMBAaHUE 3HEPTUH, YHTPOINHSA, CMa304HO-OXJIa-
JKIAKOLIUE CPEACTBA, JUCCUIIATUBHBIE CTPYKTYPhl, HHCTPYMEHTAIbHbIE MAaTEPHUAIIBL, PE-
3aHHE MAaTEPUAJIOB.
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Abstract

The results of studies of the influence of lubricating and cooling agents on the friction and wear charac-
teristics of tool hard alloys in the conditions of cutting hard-to-process materials are presented. To assess the
effectiveness of the use of lubricants in the cutting of metals, an integrated approach was applied in which
the consideration of the chemical processes of thermal destruction of polymer-containing lubricating and
cooling agents is closely linked to the processes of heat and mass transfer. To obtain additional information
about the processes occurring on the contact pads of the tool, a set of energy-entropy statistical characteristics
of random realizations of fluctuations in the parameters of the tribosystems is used, which makes it possible
to assess the orderliness of the system at the macro level during the transition to the formation of a dissipative
structure in the field of optimal processing modes in terms of wear resistance. A methodology for assessing
the dissipative capabilities of a tribosystems has been developed. A correlation between the wear intensity of
hard alloys and the energy-entropy criterion depending on the friction-cutting mode was established, a ther-
modynamic justification for changing this criterion from the cutting path was given and the possibility of its
application for selecting the optimal cutting modes, the optimal composition of lubricating and cooling agents
and friction pair materials was shown.

Keywords: thermodynamic processes, energy dissipation, entropy, lubricating and cooling agents, dissipa-
tive structures, tool materials, cutting materials.
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