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Bbenopycckuii rocyapcTBEHHbBIM TEXHOJIOTHYECKUN YHUBEPCUTET

KOHTPOJIb COCTOAHUSA PEXXYIIEI'O UHCTPYMEHTA
BO BPEMsI OBPABOTKU APEBECHUHBI U IPEBECHBIX MATEPUAJIOB

IIpn cozmanny BHICOKOABTOMATHU3MPOBAHHBIX THOKHMX MPOM3BOJMUTENBHBIX CHCTEM HEOOXOANMO HC-
I0J1b30BaTh CIECLUAIIBHBIE TUATHOCTUYECKUE YCTPOMCTBA, OCYILECTBIIIOIME HA/IEKHbI aBTOMATUYECKUH
KOHTPOJIb 32 COCTOSHUEM OCHOBHBIX Y3JIOB M IIPOLIECCOB B CTaHKe Npu obpabotke. [Ipu aToM ocoboe BHU-
MaHHUEe yIeIsieTcs PeXynieMy HHCTPYMEHTY U ero paboTOCTIOCOOHOCTH, TaK KaK HECBOEBPEMEHHOE 00Hapy-
KEHHE OTKa30B MHCTPYMEHTa MOXKET HMETh CaMble pa3iIMYHbIE ITOCIIECTBIS — OT MOSIBIICHHS Opaka /10 aBa-
UM CTaHKa ¥ T. 1.

B pesynbrare aHanm3a CymecTBYIONIMX METOA0B KOHTPOJIS COCTOSTHHS PEXYILEro HHCTPYMEHTA BO
BpeMsi 00paboTKH ObLIO BBIACHEHO, YTO MPUMEHUTENBHO K 00pabOTKe JIPEBECHHBI U JIPEBECHBIX MaTe-
puasioB HauOousiee 3()(GEKTUBHBI [Ba METO/A — IIEPBEI OCHOBAH HA N3MEPEHHH MOMEHTa COIPOTHBIIE-
HUSI I MOIIHOCTH Ha HOXXEBOM BaJly, a BTOPOI — Ha OCHOBE aHaJIN3a BUOPOaKyCTHIECKUX U3MEPEHUH
B 30HE pE3aHusi, NPH KOTOPOM IO COOTHOLIEHHIO BBHICOKOYACTOTHOTO M HH3KOYACTOTHOTO CIIEKTPOB
MOYKHO CYJIUTh O COCTOSIHUM PEXYILIEH KPOMKH HHCTPYMEHTA.

Hcnonp30Banye TOTO WIM HHOTO METOJIa 3aBHCUT OT TPEOOBaHUI, MPEABSIBISIEMbIX K HaJ€KHOCTH
paboThI CTaHKa, TOYHOCTH 00PaOOTKH, IKOHOMUYCCKHX MMOKA3aTeeH U T. 1.

HanbGonee mpoct B peanu3anii METOA M3MEPEHHs MOIIHOCTU IIPUBOJA TJIABHOTO IBHMXKCHUS, IO
KOTOPOH MOXKHO CYAAUTH O CTENICHN M3HOCA PEXYIIeH KPOMKH HHCTPYMEHTA.

Iens sKCTIEPUMEHTABHBIX UCCIECIOBAaHUN — BBISICHUTD, KAKYIO BEJIMUMHY M3HOCA PEXYIIEH KpOM-
KM MHCTPYMEHTA MOKHO KOHTPOJIMPOBATH 110 MOLITHOCTH ITPHUBOJIA INIABHOTO JABMXXECHUS U IIPUMEHHUM JI
STOT METOJ JUIS YIIPABJIEHHS IPOLIECCOM LIMIMHAPHYECKOTO (hpe3epoBaHusl.

KutioueBble ci1oBa: aBTOMaTU3alUs, IMATHOCTHKA, KOHTPOJIb, MTHCTPYMEHT, IPEBECHHA, IPEBECHbIE
MaTepHaJIbl, METO, MOIITHOCTh, BUOPOAKyCTUIECKH.

A. S. Kravchenko, A. A. Buzyuma
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CUTTING INSTRUMENT STATE CONTROL DURING PROCESSING
OF WOOD AND TIMBER-BASED MATERIALS

While creating highly automized flexible productive systems it is necessary to use special diagnos-
tic devices realising reliable automatic control over the state of basic major units and processes in the
machine at processing. Thus, special attention is given to cutting tool and its working capacity as un-
timely detection of failures of the instrument can have all sorts of consequencies — from emergence of
defective goods to mashine tool break down, etc.

It was found out as a result of analysis of the existing techniques of the cutting tool state control in
operation that with reference to processing of wood and wood-based materials, two methods are most
effective — the first is based on the torque reading of resistance or power on the cutter shaft, and the se-
cond — on the basis of analysis of vibroacoustic measurements in the cutting zone at which on the ratio
of high-frequency and low-frequency spectrums it is possible to judge about condition of the cutting
edge of the instrument.

Utilisation of this or that method depends on the requirements made to operation reliability of the
machine tool, processing accuracy, economic indicies and etc.

The method of drive power gauging of the main motion according to which it is possible to judge
about the wear rate of the cutting edge instrument is the most simple in implementation.

The purpose of experimental researches was to clarify what wear rate of the instrument cutting
edge it is possible to control according to the drive power of the main motion, and whether this method
is suitable for circular milling process control.

Key words: automation, diagnostics, control, the instrument, wood, wood-base materials, a meth-
od, power, vibroacoustic.

BBenenue. BOHpOCBI aBTOMaTU3aluu TIPOU3- HBEIX THOKHX MOPOU3BOAUTCIIbHBIX CHCTEM HEOO-
BOACTBCHHBIX IIPOLIECCOB B Z[epeBOO6p363TI>IBaIO- XO0OUMO HCIIOJIB30BaTh CIICHHAJIBHBIC AWMArHOCTH-
H.Ieﬁ OTpaciii BECbMa aKTyaJIbHbI Ha CCFO,I[HHHIHI/Iﬁ YCCKHUC YCTPOﬁCTBa, OCYHICCTBIIIOINEC HAACK-
JCHb. HpI/I CO3JaHr BBICOKOABTOMATU3UPOBAH- HBI aBTOMAaTHYCCKHI KOHTPOJIb 3a COCTOSIHHUEM
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OCHOBHBIX Y3JIOB M TPOIIECCOB B CTaHKE MpH 00-
paboTKe ApeBEeCHHBI W JPEBECHBIX MAaTEpHAaJIOB.
[Tpu 5TOM 0CcOOOC BHHMaHWE YAEISIETCS Pexylie-
My MHCTPYMEHTY H €ro paboTOCIIOCOOHOCTH, BEIb
IpaMOTHOE YIPABJICHUE IMPOIECCOM PE3aHHUS MO-
KeT MOBBICUTH pecypc MHCTpyMeHTa Ha 20-30% 3a
CYeT U3MEHEHUS PEXKUMOB 00PaOOTKH.

B cBs3m ¢ 3THM HEOOXOOUMO MpexyCMaTpH-
BaTh AKTUBHBIA KOHTPOIb TEKYIIETO COCTOSHUS
PEeXYIIEro HHCTPYMEHTa U MPUMEHEHUE PEXIMOB
00pabOTKM, COOTBETCTBYIOIINX ATOMY COCTOSHHIO.

AKTHUBHBI KOHTPOJb COCTOSIHUSI PEXKYIIEro
WHCTPYMEHTa TI03BOJISIET:

— MTOBBICUTH HAJEKHOCTD Tporecca 00paboTKH
IIPEBECHHBl W JPEBECHBIX MaTepHallOB (ompene-
JISTH TPAaBHIBHOCTH €r0 MPOTEKAHUS W aBTOMATH-
YECKH KOPPEKTHUPOBATH PEKUMBI 00pabOTKH);

— YMEHBIIUTD PAcXo]l HHCTPYMEHTA,

— YJIYYIIATE KadecTBO OOpabOTKH M IIOJIHO-
CTBIO HCKITFOUHTH OpaK;

— TIPeNOXPaHUTh MEXaHU3MBI U y3JIbI CTAaHKA OT
TTOJIOMKH ¥ TIPEXIEBPEMEHHO MTOTEPH TOYHOCTH;

— TTOBBICHTH MTPOU3BOAUTEILHOCTH 00PaOOTKY;

— peanmn30BaTh «OE3TIOAHYIO TEXHOIOTHIO.

Bce aT0 mpuBOANT K HEOOXOJUMOCTH HCIIOJNb-
30BaHUSl ABTOMATHYECKHX CHCTEM JAMAarHOCTHUKH
COCTOSTHHSI PeXYIIer0o WHCTPyMEHTa Tpu padote
CTaHKOB aBTOMATH3MPOBAHHBIX IPOU3BOJICTB.

DTOT BOMPOC MOXET pemaThCsl Ha Pa3HBIX
YPOBHSX:

— CO3[aHHE CHUCTEM, KOHTPOIHPYIOIMINX TOIBKO
[IEJIOCTHOCTh HMHCTPYMEHTa Iepe] HadalioM BBI-
TTOJTHEHHS TIpoTiecca 00padoTKH;

— HETIPEepPBIBHBIN KOHTPOIIb COCTOSHUS WHCTPY-
MEHTa B TIporiecce 00padoTKH;

— TIepHoAWYecKas WM HENpephIBHAS OIIEHKA
W3HOCA C IeNBI0 KOPPEKIUH TIOJI0KEHUS MHCTPY-
MEHTa, PEKUMOB OOpabOTKH W MPOTHO3UPOBAHHE
0CTaTOYHOTO pecypca HHCTPYMEHTA 110 U3HOCY .

HWcnonp3oBaHue TMarHOCTUYECKOM CUCTEMBI TOTO
WJIM UHOTO YPOBHSI 3aBHUCHT OT TpeOOBaHWMA, Mpemb-
SIBISIEMBIX K HAJIeKHOCTH paOOTHI CTaHKa, TOYHOCTH
00pabOTKH, 5KOHOMHUECKHX ITOKA3aTENeH U T. 1.

Takum 00pa3oM, OIIEHKa H3HOCA PEXYIIEro
WHCTPYMEHTA B TIpoIiecce 00paboTKH IPEBECHHEI 1
JIPEBECHBIX MaTepHajoOB MMEET OOJBIIOE 3HAUCHHE
JUTSL TIOBBITIICHUSI TPOU3BOJIUTENFHOCTH W HalleXK-
HOCTH aBTOMAaTH3UPOBAaHHOTO 00opymoBaHus [1].

OcHoBHas yacTh. B pe3ynbrate aHanusza cy-
MIECTBYIOIINX METOIOB KOHTPOJSI COCTOSIHHS pe-
JKYIIIEro HHCTPYMEHTA BO BpeMsi 00paboTKH OBLIO
BBISICHEHO, YTO NMPUMEHUTEIBHO K 00paboTKe mpe-
BECHHBI W JPEBECHBIX MaTEPHAJIOB HamOojee 3¢-
(heKTUBHBI TOJBKO JIBa METOJA — IEPBBI OCHOBAH
Ha W3MEpPEeHHH MOMEHTa COIPOTHUBICHUS WIN
MOIIHOCTH Ha HOXXEBOM Bally, a BTOPOM — Ha Oc-
HOBE aHaIH3a BHOPOAKyCTHYECKHMX H3MEPEHUH B
30HE pe3aHus, NMPH KOTOPOM IO COOTHOIIECHHUIO

BBICOKOYACTOTHOTO Y HU3KOYACTOTHOTO CHEKTPOB
MOJKHO CYJIUTh O CTEIIEHU M3HOCA PEXyIIeH KpoM-
KM UHCTPYMEHTA.

CaMbIM TPOCTBIM JUIsl peaju3alud B IMPOU3-
BOJCTBEHHBIX YCJOBHUSX SABIAETCA METOA KOH-
TPOJI U3HOCA PEXYIIEH KPOMKH MHCTPYMEHTA 1O
noTpeOasieMOd MOIIHOCTH MPHBOAA TJIABHOTO
JIBUKCHUS.

Ha nepBom 3tane skcrnepuMeHTalIbHBIE HCCe-
JIOBaHMA NPOBOAMIIUCH C IIEJIBI0 ONpeeIeHHs Ma-
paMeTpoB Tpolecca MUIMHAPUIECKOro (pesepo-
BaHUS MpPU AOCTIKEHUH MPENCIbHON BEIUYMHBI
[IEPOXOBATOCTH 00PabOTKH MOBEPXHOCTH.

HccnenoBanus MpoBOAMINCH HAa CHENMAIBHOM
crerne JICOAM-1, cozmanHoM Ha 0a3e pericMyco-
Boro cranka CP6-9, xotopeiii obecrieunBaer cHs-
THE U MHAMKALKIO CIEAYIOIUX MapaMeTpoB Ipo-
necca MUIMHAPUIECKOTo (pe3epOBaHMs:

—4YacTOTy BpallleHUus MpHUBOJA MEXaHH3Ma
TJIaBHOTO JIBUXKECHMUS;

— YacTOTY BpallleHHs padovyero opraHa;

— CKOpPOCTb PE3aHHus;

—49acTOTy BpallleHHs NpPHUBOJA MEXaHU3Ma
MoJa4H;

— CKOPOCTb To/1aun 00padaThIBaeMOid 3arOTOBKY;

— BBICOTY CHUMA€MOT0 CJI0s JPEBECUHBI.

Crenn JICOM-1 obOecrneunBaeT WHIUKAIHIO
noTpeOIieMOH MOIIHOCTH KaXKAOTO M3 IBUTATeNeH
CTaHKa M 3allMCh MaccuBa 3HaueHWH pabouyux ma-
paMeTpoB B (hailyl oTueTa I MOCIeIyIOMero aHa-
nu3a. To4HOCTh OTCUeTa ONpeneNnsieTcss TOUHOCTBIO
BBIXOJJHOTO CUTHaJIa, KOTOPBIH (opMHUpyeT MpeoO-
pa3oBaTesnb YacTOTHI.

CocTosiHuE pexylell KpOMKH HOXel KOHTpO-
JIMPOBAJIOCH [0 METOAY MPOOHOTO OTIIEYATKA.

Ha cBuHIIOBOM miacThHE Aenajics OTIEYaToK
pexXyIIeld KpOMKH M U3MeEpscs paauyc 3a0cTpe-
HUsI (PUCYHOK).

OtneuaTok pexyliell KpOMKU U U3MEPEHUE paanyca

H3mepenne npoBOIUIOCH C TOUHOCTBIO 1 MKM
C BU3yalu3alueil MpuBsA3KH 3TAJIOHHON MEpHI.

Ha ctenne oOpabatsiBanack o1Ha OpoAa JIpe-
BECHHBI (COCHA) C MaKCUMaJbHOHM 3arpy3koil (mmu-
puna ¢pesepoBanust — 600 MM, BbICOTa CHUMAEMO-
TO CIIOS — 2 MM).

Pe3ynbTarel 3KCEpHUMEHTANbHBIX HCCIIEN0BA-
HUH NIpeAcTaBICHBI B TAOIUIIE.
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Pe3yabTaThl 3KCHEPHMEHTAIBHBIX HCCIET0BAHMI IIpn noctmxenum pagmyca 0,07 MM kadge-
CTBO O0OpaOOTKM CTAaHOBUTCS HEYJOBIETBOPH-
Panmyc IToTpebnsiemast
300G TDOHILL [Morpebnsiemas MOLHOCTE TEJIbHBIM.
Ho- peri MOII[HOCTh H 3akaouenne. AHaTN3 pe3yIbTATOB IKCIEPH-
pexyuiei MIPUBOJOM
Mep HPHUBOIOM MEHTA IOKa3bIBAET, UTO COCTOSIHUE PEXYIIErO UH-
KPOMKH MEXaHHu3Ma
/n MexaHHu3Ma CTPYMEHTA HE OKa3bIBAET CYIIECTBEHHOT'O BIHSHHUS
HWHCTPYMCHTA, TJIaBHOI'O
nozxaun, KBt Ha MOIIHOCTb NpUBOAA Ioxauu. Pa3Huna 3Haye-
MM IBIDKeHMA, KBT .
1 0.027 049 L2 HUI HaXOJIUTCS B TpaHUIAX BO3MOXKHOTO pazdpoca
5 0’033 0’48 1’55 napaMeTpoB, OJJHAKO 110 MOLTHOCTH IPHUBOJA IJIaB-
3 : 1 : 1’ HOTO JABWKEHUS (IpU OJHUX U TEX K€ YCIIOBHSX)
0,042 0,50 /1 MOJKHO TPOU3BOAHUTH €T0 KOHTPOIb XOTS OBl I10
4 0,053 047 2,04 KPUTEPUIO JOCTHKEHUS IPEAEIBHOTO U3HOCA IIO
5 0,074 0,47 2,49 3a/THEl rpaHH.
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