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B pabote MeTonamu 3J1eKTPOHHOM CKaHUPYIOIIEH MUKPOCKOIINY U3Y49eHbI MEXaHU3MbI KOHTAaKTHOTO B3a-
HUMOJICHCTBHS alMa30CoAEPIKAIINX KOMITO3UIIMOHHBIX MaTepUaIOB (CETMEHTOB aJIMa3HOIO OTPE3HOTO Kpyra)
MIPY PE3aHUM CTAJIM U OeTOHA. YCTAHOBJIEHO, YTO YBEIMYCHUE 3HAYCHUH PEeXKyIIel CIIoCOOHOCTH ajIMa3HOTo
OTPE3HOT0 Kpyra MpH MOBBIILICHUH KOHIIEHTPAIIMH aJIMAa3HBIX 3¢PEH B AIMa30COEPIKAIIEM KOMIO3UIIHOHHOM
Marepuaie CerMEHTOB CBS3aHO HE TOJILKO C YBEIMYCHHEM KOJIMYECTBA ajMa3HBIX 3€PEH Ha MOBEPXHOCTH
CErMeHTa, HO ¥ C U3MEHEHUEM MEXaHU3Ma KOHTaKTHOTO B3aMMOIEHCTBUS aIMa30CoIepKaIe KOMITIO3UIIHY,
¢ oOpalaTbiBaeMBbIM MaTe€pHajoM. YCTAHOBJICHO, YTO YBEIWYEHUE Pa3MepoB 3EpeH, Aaxke MpU HeOOIbLUIOM
n3MeHeHnn KoHneHTpanuu (¢ 17,5 mo 25 otH. %) B cerMeHTe M3MEHSAET PEXYIIYI0 CIIOCOOHOCTDb WHCTPY-
MeHTa. AJIMa3HbIC 3epHA CHIDKAIOT BKJIAJ (PPUKIIMOHHOTO B3aUMOJICHCTBUS CBS3KH C 00pabaThiBAeMbIM Ma-
TEpUaJIoM, a UX OoJiee BBICOKAs KOHLEHTPALMs B CETMEHTE, NPUBOAMT K CHIKCHHUIO YAAPHBIX HAIPY30K Ha
3epHo. IIpu pezanuu craapHOU TPYOBl, YBEITHMYCHNE KOHLCHTPAIIMU AIMa3HbIX 3EPEH, CHIKACT (PPUKIIMOH-
HYIO COCTaBIISIIOILYI0 KOHTAKTHOTO B3aNMOJCHCTBHUS aJIMa30COAEPIKAIIEro KOMITO3HIIMOHHOTO MaTepraia co
CTalIbl0, yMEHbBILAS TEIUIOBOH 3((PeKT QPUKIMOHHOTO B3aUMOIEHCTBUS, a YBEJIMYCHUE HX Pa3MEPOB CIIO-
COOCTBYET IMOBBINICHHIO MPOYHOCTH WX 3aKPEIUICHUS CBSI3KOH, HUBEIHPYS BIMSHHE TEIUIOBOTO 3(derra
(hpUKIIMOHHOTO B3aMMOACHCTBUS CBS3KH CO CTANBIO M TIOBBIMICHUS €€ TeMIIepaTyphl B 30HE (PPUKIIIOHHOTO
KOHTAaKTa.

KuroueBble cji0Ba: anMa3HBIN OTPE3HOM KPYT, aliMa3HOE 3€PHO, KOHLIEHTPAIU alIMa3HbIX 3€PEH, CBS3KA,
3epHUCTOCTh alIMa3HBIX 3€PEH, pe3aHne OeToHa, pexylas COCOOHOCTb, MPOU3BOIH-
TEJNBHOCTh 00Pa0OTKH, U3HOC aJIMa3HOTO CErMEHTAa, MEXaHH3M KOHTAKTHOTO B3aWMO-
JICUCTBUSL.
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Abstract

The mechanisms of contact interaction of diamond-containing composite materials (diamond cutting disk
segments) during cutting of steel and concrete have been studied by electron scanning microscopy. It has
been established that the increase in the cutting ability of the diamond cutting disc when the concentration of
diamond grains in the diamond-containing composite material of the segments increases is associated not
only with an increase in the number of diamond grains on the segment surface, but also with a change in the
mechanism of contact interaction between the diamond-containing composition and the material being cut.
It was found that the increase in the size of grains, even with a small change in the concentration (from 17.5
to 25 relative %) in the segment changes the cutting ability of the tool. Diamond grains reduce the contribution
of frictional interaction between the bond and the processed material, and their higher concentration in the
segment leads to a decrease in impact loads on the grain. When cutting a steel tube, an increase in the con-
centration of diamond grains reduces the frictional component of the contact interaction of diamond-contain-
ing composite material with steel, reducing the thermal effect of frictional interaction, and the increase in
their size contributes to the increase in the strength of their fixation by the bond, leveling the influence of the
thermal effect of frictional interaction of the bond with steel and the increase in its temperature in the zone
of frictional contact.

Keywords: diamond cutting disc, diamond grit, diamond grit concentration, bonding, diamond grit grain
size, concrete cutting, cutting ability, machining performance, diamond segment wear, contact
interaction mechanism.
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