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[puBoasATCS pe3ynpTaThl HCCACAOBAHNN BIMSHMS M3HOCOCTOMKOCTH TBEPAOCIUIABHBIX PEXYIIMX HHCTPYMEH-
TOB (TOKapHBIX ITPOXOIHBIX PE3IOB), MPOIIEIIIMX 00bEMHOE UMITYIILCHOE J1azepHOe yrpouHeHue (ONJIY) u pabo-
TAFOLIMX MPH TSHKENBIX YCIOBUAX pe3aHus (YepHOBOM 00paboTKe, 00IMPKE 10 JINTEHHON KOPKE U T.I1.), Ha 3(ek-
THUBHOCTh TEXHOJIOTMYECKOT'0 Tpoliecca 00paboTKu JeTaneld (MpOon3BOMTENLHOCTh 00paOOTKH, ceOECTOMMOCTD
orepalyy, UHCTpyMEHTaIbHbIe pacxozsl). [TokazaHo, 4To MoBbIIIEHHE aOpa3sUBHOM M3HOCOCTOMKOCTH TBEPIO-
CIUIABHBIX PEXKYIIMX HHCTPYMEHTOB BCJIC/ICTBHE JIA3EPHOTO YIIPOYHEHHS II03BOJISIET YBEIMUHUTH 3HAYCHHSI BXOJIHBIX
MapamMeTpoB (PEXKUMOB pe3aHHs), B YACTHOCTH TTOJIa4H, TIPH JIOCTHXKEHHH OoJiee BEICOKOH CTaOMIBHOCTH TIpoIiecca
PEe3aHus, YTO BBIPAXKACTCS B MOBBILICHUH TEXHUKO-3KOHOMHYECKHUX TOKa3aTesieil 00paboTKHU ¢ y4eToM raMma-Ipo-
LEHTHOH cToHKoCcTH. ONTHMalibHas BEMMYIMHA TOAa4uX IPH padoTe yIpoUHEHHBIME 00BEMHOM UMITYIIECHOH J1a3ep-
HOI 00pabOTKOM HHCTpYMEHTaMH yBennumBaeTes B 1,2—1,3 pa3a npu pocTe IpOU3BOAUTENEHOCTH 00pabOTKH B
1,1—1,2 pa3a, CHWKEHHIO ce0eCTOMMOCTH oriepaiiu B 1,1—1,2 paza, CHIYKSHHIO HHCTPYMEHTAJIBHBIX PACXO/IOB B
1,15—1,25 pa3. B pe3ynbrare mpoBeieHHBIX UCCIIENOBAHMI OBLTH OTpeIeieHbl ONTHMAITBHBIC PEKUMBI 00BEMHOTO
MMITYJIECHOTO JIA3EPHOTO YIPOUHEHHs:: SHeprus Jyda jasepa 200 [k (ruiotHocTs sHepruu 52 I'Jhx/m?), nymrens-
HOCTB JIa3epHOT0 UMITyJbca 0,8 Mc, auameTp jTyda Jiasepa 2,0 MM, KOTOPBIE 3aTeM HUCTIONB30BATUCH JUTS YIIPOUHECHHS
PEXYIIEro HHCTPYMEHTA, TIPUMEHSEMOT0 TIPY MPOU3BOJCTBEHHBIX UCTIBITAaHUSIX. [loTy4eHHbIe pe3ynbTaThl M03BO-
JISIT PEKOMEHAOBATh MEPOTPHUATHS TI0 ONTHMH3ALMK PEKUMOB PE3aHUsl IIPU YePHOBON 00pabOTKe MPH TSHKEIBIX
YCIIOBHSIX PE3aHNS, 4, IMEHHO, HA3HaYaTh PEXKUMBI PE3aHUS, UCXO/IS U3 ONTUMAIFHOTO 3HAUSHHS TIOJIaYH C YIETOM
paccerBaHus CTOWKOCTH HHCTPYMEHTOB (TamMa-IMPOLIEHTHON CTOHKOCTH).
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Abstract

The results of the wear resistance effect of hard-alloy cutting tools (lathe cutters) treated by volumetric
pulsed laser hardening (OILH) and operating in the severe cutting conditions (rough processing, peeling along
the casting crust, etc.), on the technological process efficiency of the parts processing (processing productiv-
ity, operation cost, tool cost) are presented in the article. Bulk pulsed laser hardening was carried out using a
solid-state laser with an active element based on yttrium aluminum garnet with neodymium Nd: YAG LIS-
200 in a single-mode free-running mode. Samples from the VK8M hard alloy were investigated in this work.
It is shown that increasing the abrasive wear resistance of carbide cutting tools due to laser hardening allows
to increase the value of the input parameters (cutting modes). In particular, increasing of feed and higher
stability of the cutting process, which is expressed in an increase in the technical and economic parameters
of processing, taking into account the gamma percentage firmness. The optimal feed rate when working with
tools strengthened by volumetric pulsed laser processing increases by 1.2—1.3 times with an increase in
processing productivity by 1.1—1.2 times, a decrease in the cost of an operation by 1.1—1.2 times, reduction
of instrumental costs by 1.15—1.25 times. The optimal modes of volumetric pulsed laser hardening were
determined in the work: laser beam energy 200 J (energy density 52 GJ/m?), laser pulse duration 0.8 ms, laser
beam diameter 2.0 mm. The optimal modes were then used for hardening cutting tool used in production
tests. The obtained results allow recommending the measures for optimization of cutting conditions during
roughing in the severe cutting conditions. More specifically, to prescribe cutting conditions based on the
optimal feed value, taking into account the dispersion of tool life (gamma-percentage resistance).
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