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OCOBEHHOCTH ITPOUECCA IIVIN®OBAHUA APEBECHUHbI
N BJIUSAHUE ITYTU PEZAHUS HA ITIOTPEBJSAEMYIO MOIIHOCTD

FEATURES OF PROCESS OF GRINDING OF WOOD
AND INFLUENCE OF THE WAY OF CUTTING ON POWER CONSUMPTION

Hccneoosanvl 3a6ucumocmu MOWHOCMU Pe3anust Om NYmu pe3anus npu waugosanuu
PA3IUUHBIX NOPOO Opeecutbl. YCMAaHo8IeHO, Ymo YMeHbUEeHUe 3ePHUCTNIOCIU UHCIPYMeHmda
npUBOOUM K YMEHbULEHUI) PACCMOAHUSL MeNCOY 3epHamu. Imo cnocobcmeyem pocmy pabo-
Mbl MPeHUst, YMO 6 CB0I 0Uepedb VEeauuusaen memMnepamypy 8 30He KOHmMAaKma uHCmp)y-
MeHma u oopabamuvléaemou dema.

Dependences of power of cutting on a cutting way are investigated when grinding
various breeds of wood. It is established that reduction of granularity of the tool leads to
reduction of distance between grains. It promotes friction work growth that in turn increases
temperature in a zone of contact of the tool and the processed detail.

Kak n3BectHo, nporecc abpa3uBHOI 00pabOTKH C MpeodiajaHueM pe3aHusi Ha3bIBAlOT
nundoBaHUEM C MpeobiaaaHueM UCTUPaHUs — MOJUpoBaHueM. B cuiy psina ocoOeHHOCTEH
(HETIOCTOSTHHOTO OOJIBIIIOTO KOJIMYECTBA YYACTBYIOIINX B PE3aHUU 3€PEH-PE3IOB, HEYIIOPSI0-
YEeHHOCTU T'€OMETPHM 3€pEH-PEe3L0B U CPE3aeMbIX MMM CJIOEB) IIIM(OBAaHUE CIEAyeT pac-
CMaTpUBaTh Kak crnenu(uyeckuil mpoiecc pe3aHusi, K OMUCAHUIO KOTOPOTO HE MOTYT OBITh
HEIMOCPEICTBEHHO MMPUMEHEHBI 3aKOHOMEPHOCTH OOBIYHOTO PE3110BOr0 pe3anus [1].

YuuteiBas COBpeMEHHBIC TPeOOBaHUs K IpoleccaM NUTH(OBAHUS, HAMH MPOBEICHBI
UCCJICJIOBAHMSI 3aTPaT MOLTHOCTH Ha NITHM(OBAHHUE IPEBECHUHBI COCHBI, OEpe3bl, OIbXU U ayda
ANEKTPOKOPYHIOBBIM MUTH(POBATLHBIM HHCTPYMEHTOM 3epHHUCTOCTRIO P80, P120, P150, P320.
Jmna 3aroroBok 1000 mm, mmpuna — 150 MM, 6a3oBast TommuHa — 35, 40 mm. Mccnenosa-
HUS IPOBOJMIIMCH HA HKCIEPUMEHTAIbHOU YCTaHOBKe, pa3paboTaHHON Ha Kadenape aepeBo-
00pabaThIBarONIMX CTAHKOB U MHCTPYMEHTOB. B kauecTBe 0a30BOI MalIMHBI P pa3paboTKe
IKCIIEPUMEHTAILHOM YCTAaHOBKH MPUHAT NUTH(OBATHHBINA CTAHOK C YHCIOBBIM MTPOTrPAMMHBIM
obecrieueHreM, UMEIOIIMM Tpu pabouux arperara (puc. 1).

Puc. 1. Cranok monenu Houfek Buldog Brick FRC-910
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[TpunsTHE 6a30BOM MOJETH B KA4eCTBE IKCIIEPHUMEHTAILHOW YCTAHOBKH 00OCHOBAHO
CIEYIOIIUMHU COOOPaKEHUSIMU:

— HaJIMYUE TPEX arperaTtoB MO3BOJSET MPOBEACHHUE WCCIICIOBAHUM IS TPEX BHUJIOB
mpolecca pe3aHus, a UMEHHO: (pe3epoBaHusl, KaTHOPOBaHUS METOJOM a0pa3uBHOM 00paboT-
KW Y YHCTOBOTO MUTH(OBAHUS;

— (ppesepHbIii arperaT MO3BOJIIET 0OPa30BHIBATH MOBEPXHOCTh C IOCTATOYHO BBHICOKOU
TOYHOCTBIO, C 33JIAaHHBIM MTPUITYCKOM Ha KATMOPOBAaHUE M caMO IIIH(OBAHNCE;

— OCHAILEHUE COBPEMEHHOW perucTpupyrollei amnmapaTypsl Ha 6aze OBM maer Bo3-
MO>KHOCTh (PHKCHPOBATH 3aTPaThl MOIIHOCTH KaK OTIEIIEHO B3ATHIX arperaTtoB, TaK M BCEX B
COBOKYITHOCTH WJIM B Pa3IM4YHBIX COYETAHUAX (Harpumep, ppesepoBaHue-KaTuOpoBaHUE, Ka-
auOpoBaHHe-IITU(POBAHUE);

— 0azoBasi MOZIeNIb CTaHKa TO3BOJISIET MPOU3BOJUTH HACTPOIMKY Ha TEXHOJIOTMYECKUE
PEXHUMBI B IIUPOKOM JHAa30HE C U3MEHEHUEM ITEPEMEHHBIX (PAKTOPOB.

W3BecTHO, UTO 1IEPOXOBATOCTh OBEPXHOCTH B 3HAYUTEILHOM Mepe 3aBUCUT OT HOMeE-
pa 3€pHUCTOCTH JICHTHI, KOTOPYIO OTOOpakaeT pa3mep adpa3uBHOrO 3epHa. YeM MeHble 3ep-
HUCTOCTh LUIM(OBATBLHOIO MHCTPYMEHTA, TEM BBILIE KayecTBO 00pabaThiBaeMoil MOBEPXHO-
cTH [2]. DTO sIBIEHHE MOXXHO OOBSCHUTH TEM, UYTO C YMEHBIICHHEM HOMEpa 3€PHHUCTOCTH C
MOBEPXHOCTH, YTO 00pabaThIBACTCs, CHUMAETCS OOJIBIIIOE KOJMYECTBO CTPYKEK, BCIEIACTBUC
Yero yBEINWYHMBACTCS YMCIO IapanuH Ha JeTand. Tak Kak nuiM@oBaHHE METKO3EPHHCTBIX
IIKYPOK B OOJIITUHCTBE CBOEM IPOBOJIAT C MAJIOW TIYOMHOHN pe3aHus, TO M NIyOMHA CaMUX
apanvH yMeHblnaercs. [ljis oqHON 3epHUCTOCTA a0pa3suBHOTO MHCTPYMEHTA C YBEITHYCHHUEM
nryOuHbl nuM(oBaHUs JTMHA NTUM(OBATHHON IMOBEPXHOCTH 32 TEPUOJI CTOHKOCTH WHCT-
pyMeHTa ymeHblnaercs. [Ipu mocrosHHONM TnyOuHe nuiMdoBaHUs C YBEIWYCHHEM HOMepa
3epHUCTOCTH YBEIIMYMBACTCS M BEJIMUYMHA CheMa 00pabaThiBaeMOro MaTepuana. Y CTaHOBIIE-
HO, 4TO JUIs aOpa3WBHOTO MHCTPYMEHTA PAa3IMYHON 3€pHUCTOCTH CYIIECTBYET CBOM palno-
HaJIBHBIN AMamna3oH riyounsl nutkndoBanus. Tak, Ajii HHCTPYMEHTOB 3epHUCTOCTHIO P50 sTOT
nuanason coctasiser 0,05-0,2 M, ans uHCTpyMeHTOB 3epHucTOCThIO P40, P36, P24 u P22 —
coorBerctBenno 0,1-0,3; 0,1-0,4; 0,2-0.5; 0,2—0,6 MmM.

Jnst nocTuxeHus: MUHUMAalIbHOW BBICOTBI MUKPOHEPOBHOCTEH Ha oOpabaThiBaeMOit
MOBEPXHOCTH HEOOXOMMO UCIOIL30BaTh MpU NUTH(OBAHUU MEIKO3EpHUCTHIE JIeHThI. Ho, ¢
JPYTOi CTOPOHBI, ISl TOTO YTOOBI C MAKCUMAJIbHOM CKOPOCTBHIO JIMKBUIUPOBATH BCE AEPEKThHI
Ha 00pabaTbiBaeMOl MOBEPXHOCTH, KOTOPHIC BO3HUKIIN HA MPEIBIIYIINX OMEpaIisIX MEXaHU-
4yecKkor 00paboTKu, ytsl M (oBaHMS HEOOXOIUMO HCIIONh30BaTh A0pa3UBHBIC HHCTPYMEHTHI
¢ OONBIIMM HOMEPOM 3EPHUCTOCTH, KOTOPHIE HMEIOT OONBINNE 3HAUCHUS PAIIMOHAIBHON TITy-
OWHBI NUTU(OBAHUS.

[TockoJIbKY BO BCEX CIIydasiX pe3aHHe MPECTABIIICT COOOH MOCIICI0BATEIBHBIA CJIBUT
WIA CKOJI OTACNBHBIX JJIEMEHTOB (CTPYXKEK) C MOMOIIBI0 pe3la, K KOTOPOMY IMPHUIOKEHA
ompeesieHHas Cuja, To B 00IeM ciydae mporecc num@oBaHus UMEET HECKOJIBKO 0COOCHHO-
CTe, KOTOpBIE CYIIECTBEHHO OTJIMYAIOT €Tr0 OT MpoIlecca Pe3aHusl, 8 UMEHHO:

— XaO0THYHOE pa3MelIeHre O0JIBIIIOT0 KOJIMYECTBA 3epeH Ha pabodeil moBEpXHOCTH a0-
pPa3WBHOTO MHCTPYMEHTA;

— pa3Hasi BBICOTA 3€pEH;

— TIOCTIE HEMPOJOJDKUTENBHON pabOThl MHCTPYMEHTA BEPIIUHBI 3€peH MOIy4yaroT
CIIOXHYIO (hopMy, KOTOpas JTUIIb MPUOTUKAETCS K chepuueckoid, B OOIBIIMHCTBE CIIy4aeB Ha
HUX MOSBJISIOTCS TUIOMIAIKU U3HOCA;

— CHATHE OOJILIIIOTO KOJIMYECTBA CTPYKEK 32 KOPOTKUI MPOMEKYTOK BPEMEHH;

— CHJIBI TPEHHS, BOSHUKAIOIIWE [IPU PE3aHHH, MTOBBIILAIOT TEMIIEPATYPY B 30HE KOHTAKTA.

OCHOBHOI 0COOEHHOCTBIO TEIIOBOTO TpoIiecca IIIH(OBAHUS JPEBECUHBI SBISETCS
OUYEHb MaJIbI MPOMEXKYTOK BPEMEHH JIEHCTBUS TEIJIOBOTO MCTOYHMKA OOJIBIION MOIIHOCTH,
KOTOPBI U3MEPSETCS THICSIYHBIME JOJISIMU CEKYHJIbI. 32 TaKO€ KOPOTKOE BPEeMsI IPOUCXOTUT
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HarpeB 10 HECKOJNBKHX COT TPagycoB. B pe3ympTare BBICOKOCKOPOCTHOTO TEPMHUYECKOTO
npoliecca MPOUCXOAUT OUYE€Hb HEPABHOMEPHBIN MPOrpeB MOBEPXHOCTHOTO CIIOSI, TEMIIepaTyp-
HOE TIOJIe 3aTyXaeT Ha Majoil riyOMHe M, TAKMM 00pa3oM, CO3/IaeTCsl BHICOKUI TeMIlepaTyp-
HbII TpasineHT. VICTOYHUKOM Teria, KOTOPOe BO3HUKAET MPU HUTM(OBAHUHU APEBECUHBI, TTIaB-
HbIM 00pa3oM sBIsitOTCA paboTa aepopmMupoBaHusi 00pabaThiBaeMOro marepuaia u padota
TpeHHs aOpa3MBHBIX 3€PEH U CBS3YIOLIETO C MOBEPXHOCTHIO, KOTOpast MITH(yeTcs.
DOuU3NKO-MEXaHNYSCKUE CBOMCTBA APCBECHUHBI CYHICCTBCHHBIM 06pa30M BJIUAKOT Ha
TEXHOJIOTUI0 00PaOOTKU ¥ KOHCTPYKIHIO IIIM()OBAIBHOTO HHCTPYMEHTA. 3HAYUTEIbHOE BIIU-
STHUE Ha Tpolecc NUIM(OBAHUS OKa3bIBaET TEIUIONPOBOJHOCTH JIpeBecuHbl. OHA cOCTaBiIsIeT

0,15-0,25 Bt - M/rpaji, 4TO Ha MHOTO MEHBIIIE YeM y MeTaJIoB. Takasi HU3Kas TEIUIONPOBOI-
HOCTh TpeAoNpeaesser ciaadblii 0TBOJA TEIUIA, MPUBOJUT K KOHIEHTPAIMK B 30HE TPEHUS,
OKa3bIBACT CO/ICHCTBUE MOSIBICHUIO MPHKOTOB HA TTOBEPXHOCTH JIPEBECHHBI.

B pesynbraTe uccnenoBaHH yCTAaHOBJIEHO, YTO YMEHBIICHHE 3€PHUCTOCTH WHCTPY-
MEHTa MPUBOJUT K YMEHBILIECHUIO PACCTOSHUS MEXY 3epHamu [3]. DTo criocoOCTBYET POCTy
paboThI TpEHHUsI, YTO B CBOIO OYEpE/b YBEIMYMBAET TEMIIEPATypy B 30HE KOHTAKTAa WHCTPY-
MeHTa U 00pabaThIBaeMOM JIETaIH.

Omnpenenena npoOieMa, BO3ZHUKAIOIIAsA B Mpolecce (GPMHUIIHOTO IITH(OBaHUS JpeBe-
CHUHBI, CyTh KOTOPOIl COCTOUT B BO3MOXXHOCTH MaKCUMaJIbHO OBICTPO MOJIYyYUTh HEOOX 0AUMOE
KayecTBO 00pabaThiBaeMO TOBEPXHOCTH.

Jns mocTrkeHus HEOOXOIUMOHW IIEPOXOBATOCTH TOBEPXHOCTH HYKHO YMEHBIIATh
3epHUCTOCTh MHCTPYMEHTA. [/ MOBBIIEHUS CKOPOCTH YCTPAaHEHHsS MHUKPOHEPOBHOCTEH Ha
00pabaTbIBacMOil MMOBEPXHOCTH M JUISI YMEHBIIEHUSI TEMIIEpATyphl B 30He NUTH(POBaHUS (UTO
HE JOMYCTUT 00pa30BaHMsI MPUKOIOB) HEOOXOIUMO HMCIIOJIb30BaTh B HUIM(OBAIBHBIX JIEHTAX
abpa3zuBHOIro MaTtepuana 0oiblInii Homep 3epHUcTOCTH. Kak mpaBuio, 3Ty npoOiemy peria-
10T HCTIOb3ys. MHOTOpPa30Boe NUIM(OBaHNE ¢ TTOCTENIEHHBIM YMEHBIIICHHEM 3€PHUCTOCTH a0-
Pa3suBHOTO UHCTPYMEHTA.

st Toro 4ToOBI U3 UCXOAHON MOBEPXHOCTH 00pabaThIBaeMOM MOBEPXHOCTH JPEBECH-
HBI RMmax = 65 MKM IOJIyYUTh KOHEYHYIO RiMmax = 16 MKM, HEOOXOAUMO TPEXPa30BOE IIIH-
dboBaHHE HHCTPYMEHTOM 3€PHHUCTOCTHIO cooTBeTcTBeHHO P60, P120 1 P180 [3].

Bricoko3(pekTUBHBIM METOOM pelieHHs OOCYXIaeMOi MpoOJieMbl HHTEHCHBHBIM
MyTeM SIBJISIETCSl CO3/JaHME HOBBIX BUIOB IIIU(OBAIBHBIX HHCTPYMEHTOB, KOHCTPYKLIHSA KOTO-
PBIX MTO3BOJISIET COYETATh BOZMOKHOCTH KECTKOW U 3JACTHYHOM cXeM 00paboTKU. DIEKTPOH-
HBIN CEKIIMOHHBIN YTIOKOK MPEJACTaBIEH Ha PUCYHKE 2.

SnexTpoxknanaH
Oxareidi Bosayx
BKNIOHEHWA CEKUAN
[

A

Puc. 2. DneKTpoHHBIN CEKIIMOHHBIN YTIOKOK
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YTIOKOK COCTOUT U3 CEKIIHI, MOTYIIMX pad0oTaTh HE3aBHCUMO JIPYT OT apyra. Padoty
KaKJOU CEKIIMU 00eCTeUYnBaET OTACTbHBIN AIIEKTPOKIIANAH: MPU cpabaThIBAHUU JJIEKTPOKIIa-
MaHa B KaMepy HaJl MTHEBMAaTHYECKUM IOPIIHEM IOJAeTCs CHKAaThI BO3AYX (CHKAaTbI BO3IyX
BKJIFOUEHUSI CEKIIUU), 00ECTIeUYnBAIOIIUN U3MEHEHUE MPOGUIS YTIOKKA 332 CUET OMYyCKAHHS
nopiiHs. [Ipy 3akpbIBaHMM 3JEKTPOKJIANaHA MOJABAEMBIM B Kamepy IOJ IMOPIIHEM BO31YyX
(cxaTelif BO3AYX MOKMMa) oOecreuynBaeT MmoaHATre nopiHs. CpaBHUTENbHBIE XapaKTepu-
CTHKH yTIOKKOB ITPUBE/ICHEI B TA0IHIIC.

CpaBHUTENBHBIE XapAKTEPUCTUKU YTIOKKOB

XapaKkTepuCTHKH DMC
IIar 30 MM
XoJ 0 BepTUKAIU 9 MM
Tun npusoja Iunuuaap 1BOMHOTO NEHCTBUS
CuursiBanue C a¢ppexrom hall

Cucrema CUMTHIBaHMS Ha BXOJE ONPEIEISACT T€OMETPHUIO AHEIN U C MTOMOILBIO JIEK-
TPOHHOTO OJIOKa 3a/IeHiCTBYET COOTBETCTBYIOIINE CEKIIUN YTIOXKKA, CHHXPOHU3UPYS JaHHBIN
IIPOLIECC CO CKOPOCTHIO MOAAYM (CEKIUH BKJIIOUAOTCS, KOI'/la 3ar0TOBKA JOXOJUT JI0 UX cepe-
JIMHBI, HE JIOIyCKasi TAKUM 00pa3oM OKPYIJICHUSI KDOMOK).

[Tpn numdoBannm Ha cTaHKe IPEBECHHBI Oepe3bl NP CheMe BETMYUHBI MPHUITYCKa Ha
0,4 MM, ckopocTH pe3aHus 18 M/c U mpu CKOpocTU moAayu 4, 6 M/MUH MOJYYHIICS CIEAYIO-
i TPOIIIH IEPOXOBATOCTH 00pabOTaHHON MOBEPXHOCTH (pHC. 3, 4).
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[OnvHa nyTy pe3aHusa npu wWindoBaHMU (MeTP NOrOHHbIN) L, m

Puc. 3. 3aBucuMOCTb MOIITHOCTH pe3aHMs APEBECHHBI OEpe3bl OT JJIMHBI IyTH IITH()OBAHMUS
(mpu cxopocTr mogaun 4 M/MUH)
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[AnvHa nyTv pe3aHus npu wnncgoBaHMM (MeTp NOroHHbIW) L, M

Puc. 4. 3aBHCHMOCTD MOIIIHOCTH PE3aHMUS IPEBECHHBI Oepe3bl OT JUIMHBI ITyTH NITH()OBAHKS
(1pu ckopocTu mojaun 6 M/MHH)

Kak BumHO U3 rpadukos, npu nutMdoBaHUN IPEeBECHHBI Oepe3bl HA MAIIbIX CKOPOCTSAX
MOJIa4X 3aTpaThl MOITHOCTH Ha MPOIIECC PE3aHMs B CPETHEM MOXKHO CYHTATh BEITHYHMHOH TO-
CTOSSHHOUM. He3HauuTenbHbIe KONeOaHUsI BBIXOJHOTO MOKA3aTeNsl OT CPEIHEH BEIUYUHBI BbI-
3BaHBI B OCHOBHOM ITOTEPEH PEXKYIIEH CIIOCOOHOCTH aKTHBHBIX 3€PEH M3-3a «3acaMBaHUI» B
MPOCTPAHCTBE MEXAY 3epHAMU MENKOU (pakiuu apeBecuHsl (puc. 3). [lpu yBenuuenuu cko-
pocTH mojiauu pasMepsl (hpakiuii BO3PACTAIOT U, KaK CIICJCTBUE, TEPSIIOT CBOMCTBO HAIIMIIA-
HUs. B 1aHHOM ciiydae aOpa3uBHBIC 3€pHA UMEIOT TEHICHIMIO K UCTUPAHUIO BEPIIHH, B pe-
3YyJIbTATC YCro FJ'IY6I/IH3 BAaBJIMBAHUA YMCHBIIACTCS, UTO HNPUBOAWUT K MHNAACHHUIO MOIIHOCTHU
(puc. 4). AnanornyHble 3aBUCUMOCTH UMEIOT MECTO U NpU HIITUGOBAHUH APYTUX TPEBECHBIX
MaTepuanos. [Iputom mpu KamuOpPOBaHWU JIPEBECUHBI OJBXH 3aTpaThl MOITHOCTH HA 150 MM
mUpuHBI TuTM¢oBaHUs cocTaBin B cpeaneM 0,5 kBT, a 6epesbl — B 2,5-3 pa3za Oodbliie.

BriBoabI:

1. Ilpu mudoBannu ApeBEeCUHBI Oepe3bl IPU CheMe BEIMYUHBI mpumycka Ha 0,4 MM,
cKopocTH pe3anus 18 m/c u mpu ckopoctu noaauu 4, 6 M/MUH 3aTpaThl HA MOITHOCThH TIPO-
[ecca Pe3aHus B CPEIHEM MOXKHO CUMTATh BEIMUMHOM MOCTOSTHHOM.

2. Ilpu nuMdoBaHUU TBEPABIX JIPEBECHBIX MOPOJ 3aTpaThl MOIIHOCTH BhimIe. Tak,
HampuMep, MpU KATMOPOBAaHUHU JPEBECUHBI OJbXH HeoOxoaumo B cpeanem 0,5 kBt, a nmpe-
BeCHHbI Oepe3bl — B 2,53 pasa OoJblie.

3. U3 nony4eHHbIX JaHHBIX SKCIIEPUMEHTA MPH NUTU(POBAHUN TPEBECUHBI PEKOMEHTY-
eTCs UCIOJIb30BaTh CIENYIOIUE PEKUMBL: CKOPOCTh NoJauu — 4—9 M/MHH; CKOPOCTh pe3a-
Hus — 15-20 m/c; BenmmuuHa npumnycka — 0,4 MM.
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