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B craTbe mpuBeeHbI pe3yIbTaThl UCCIEI0BAHMUS OLIEHKH H3HOCA PEXXYIIET0 HHCTPYMEHTA ITPU KOHIIEBOM
(dbpesepoBanuu Hepkaperorei cramu 06X 14H6/12MbBT-11I meTomom aHamm3a CIeKTpa 3ByKOBBIX CUTHAJIOB.
Jlyis mpoBeieHusI HCCIIeI0BAaHMS TPUMEHSITUCh MOHOJIUTHBIE TBEPIOCIIIABHBIE (Ppe3bl ¢ 3allIUTHHIM TTOKPbI-
THeM. PexxuMbl pe3aHusi ObLIM paccUMTaHbl HA OCHOBE MOAAJIBHOTO aHAJIM3a JJIsl HCKIIOUEHHs BUOpaIMi.
®dpesepoBaHue BHINOIHMIOCH Ha oOpabarbiBatomieM eatpe DMUSOP duoBlock ocHaiiieHHOM crienuaib-
HBIM ITAKETOM IS TSDKEJION MEXaHW4IeCKOH 00pabOTKH. 3amich 3ByKOBOTO CHTHAIA BHITIONHSIACH Y3KOHA-
npasiaeHHbIM MUKpodoHoM Shure PGA-81-XLR, pazmemennsM B paboueii 30He 00pabaThIBAIOIIEro LeH-
Tpa. OLeHKa U3HOCa PEXKYIIEr0 HHCTPYMEHTa B X0€ (pe3epoBaHus MPOBOIMIACH HA OCHOBE aHAIN3a Ya-
CTOTHOTO CIIEKTpa 3BYKOBOT'O CHTHAJIa, BBITIOJHEHHOT'O METOIOM OBICTporo npeobpaszoBanus Dypre. DakTu-
YEeCKUI H3HOC PEXYIIETO HHCTPYMEHTA U3MEPSUICA TT0 3a/IHeH TIOBEPXHOCTH 3y0Oa Ha ycTpoiictBe Zoller Ge-
nius 3s. [lo pe3ynpraTram nUcCIeOBaHNS YCTAHOBICHO, aHAIN3 YaCTOTHOTO CIEKTpa 3BYKOBOTO CHUTHAJA HA
6a3e anropurMa ObicTporo npeodpazoBanust Pypbe Mo3BoISACT OOBEKTHBHO OIICHUTH BEJTMUNHY H XapaKTep
W3HOCA PEXYIIEeH KPOMKH (Ppe3bl B ciTydae HOpMATBLHOTO H3HOCA 110 3a/IHEH TTOBEPXHOCTHU. Y CIIENITHOE OTIpe-
JIeJIEHHe U3HOCAa B PEXKHUME PEATbHOTO BPEMEHH ITO3BOJISIET UCKIIOYHUTD ITOJIOMKH PEXYIIET0 HHCTPYMEHTA,
CHU3UTh 3KOHOMHYECKHE 3aTPAThl CBSI3aHHBIE C JIOTIOJIHUTEIEHBIMH 3ar0TOBKaMH BCIIEJICTBUE Opaka, ¢ mpo-
CTOEM CTaHKa Ha BpeMs peMoHTa u T.I. CBOEBpeMEeHHOE OlpeielieHne BEIMYHHBI H3HOCA (hpe3bl MO3BOIUT
MOBBICUTH KOA((QUIIMEHT 3P HEKTUBHOTO NCTIONB30BAHMS PEKYIIEr0 HHCTPYMEHTa Oe3 BHIHYKICHHBIX 0CTa-
HOBOK IIPOIIecca MEXaHNIECKOH 00pabOTKH ISl BU3yallbHOTO KOHTPOJISI COCTOSIHHS PEKYIIUX KpOMOK. Pac-
CMOTpEHHBII B CTaThe METO OLEHKH M3HOCA B PEIKUME PEaTbHOTO BPEMEHU UMEET TIEPCIIEKTUBY MOCTIETy-
IOIIeH aBTOMATH3AIMH M UCTIONIL30BAHMUS B TPOM3BOICTBEHHBIX YCIOBUAX MPH MEXaHHMYECKOH 00paboTke Ha
crankax c¢ UITY.
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Abstract

The article presents the results of the study of the assessment of the wear of the cutting tool during end
milling of stainless steel 06H14N6D2MBT-SH by the method of analyzing the spectrum of sound signals.
Monolithic carbide cutters with a protective coating were used for the study. Cutting data were calculated
based on modal analysis to eliminate vibration. The milling was carried out on a DMUS8OP duoBlock ma-
chining center equipped with a special package for heavy machining. The sound signal was recorded using a
Shure PGA-81-XLR narrow-beam microphone located in the working area of the machining center. The
assessment of the wear of the cutting tool during milling was carried out on the basis of the analysis of the
frequency spectrum of the sound signal, carried out by the method of fast Fourier transform. Actual cutting
tool wear was measured at the back of the tooth on a Zoller Genius 3s. According to the results of the study,
it has been established that the analysis of the frequency spectrum of the audio signal based on the fast Fourier
transform algorithm makes it possible to objectively assess the magnitude and nature of the wear of the cutting
edge of the cutter in the case of normal wear along the flank surface. Successful determination of wear in real
time allows you to exclude breakages of the cutting tool, reduce economic costs associated with additional
workpieces due to rejects, with machine downtime during repairs, etc. Timely determination of the amount
of wear of the cutter will increase the coefficient of effective use of the cutting tool without forced stops of
the machining process for visual monitoring of the condition of the cutting edges. The method for assessing
wear in real time considered in the article has the prospect of subsequent automation and use in production
conditions during machining on CNC machines.
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