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BnbpoBonHoBas ynpouHsarowWwas 06paboTka pexxyLmux HoXel
CeNbCKOXO3A1IHCTBEHHbIX MaLLUUH™

A. . ba6uues, H. C. KoBanb, . H. PomaHOBCKMiA

Ycrarnosniena n 060CHOBaHa BO3MOXHOCTb TMOBbILLIEHNS U3HOCOCTOUKOCTH PEXYLLMX HOXEN CEJIbCKOXO3SVICTBEHHOM
TEXHUKN YIPOYHSIOLLIMM METOAOM BMOPOBOJIHOBOY 06PabOTKN. PaccMOTPEHbI 06/1acTV MPUMEHEHUS BUOPOBOJIHOBOH
06paboTKy B TEXHOJIOMY MALLIMHOCTPOEHRUS. Orvcan AMHaMUYECKuY] XapaKTep rpOTeKaHus NPoLecca BUOPOBOJIHO-
BOM yripouHsioLLieyi 06paboTku. [IpUBEAEHbI TEXHOJIOMYECKNE BOSMOXHOCTU METOAA BUOPOBOJIHOBOV 06paboTku n
MEXaH13M QOPMUPOBAHUS MOKA3ATE/EN KAYECTBA MMOBEPXHOCTHOIO /108 M3AEMM. [IpEACTABNEHbI PE3Y/IbTATbI 110-
MCKOBbIX 3KCIIEPUMEHTA/IbHBIX WCCIEAOBAHUY BIIMSHUS BUOPOBOJIHOBOY O6PabOTKN HA BEMYUHY YIPOYHEHHOIO
MOBEPXHOCTHOIO CJI051 Y U3HOCA PEXYLLMX HOXEN, U3rOTOB/IEHHBIX U3 3aKaNéHHbIx craneyi P6M5, X12M, P18. lTpu-
BEAEHbI PE3YJ/IbTaTbl UCCIEA0BAHMI B/MSHNS DEXUMOB BUOPOBOJTHOBOV O6PabOTKU. aMIINTYAbl M YaCTOTbl KOJIE-
baHmi, ANAMETPA CTA/IbHBIX LLIBPOB, H3 U3MEHEHNE ITTyOUHbI YIPOYHEHHOIO CJ/I051 PEXYLUMX HOXEW, N3rOTOBJIEHHbIX
w3 cramm X12M.

KnioueBbie c/1oBa: HOX, NOBEPXHOCTHbIV CJIO¥], M3HOCOCTOVMKOCTb, BUOPOBO/IHOBAS OOPAbOTKE, MUKDOYAAP, MUK-
POTBEPAOCTD, YIIPOYHEHHBIN CII0U.

BeegeHmne. Ce/lbCKOXO3AMCTBEHHOE MALIMHOCTPOEHUE, KaK OTPacib, 3aHUMAET 3HAYMTENbHYHO YacTb B
arponpombiwsieHHoM komnnekce (AMK) crpaHbl. TakuM obpasom, npobnembl AMK cTpaHbl Henocpea-
CTBEHHO CBSI3aHbl C MPOBAEMaMK CENbCKOXO3SMCTBEHHOrO MALLMHOCTPOEHMS. [MOBbILLIEHWE SKOHOMUYE-
CKOM 3(bEKTUBHOCTH, HAAEXKHOCTM, AOSITOBEYHOCTU, YBESIMHYEHWE pecypca 6e30TKasHON paboTbl, a
TaKXKe CHUXEHWE 3aTpaT Ha M3rOTOB/IEHUE U BKCMJIyaTaLMK arponpoMbILLAEHHOro 0bopyaoBaHMS 1 ar-
pEraToB ABASOTCS BAXHENLLMMM 33[1a4aMU CENbCKOXO3AMCTBEHHOrO MALLIMHOCTPOEHHS.

MepepabaTsiBaroLiee 060pYA0BAHUE CENTbCKOXO3ANCTBEHHON TEXHUKM 3aHUMAET OfIHY M3 OCHOB-

HbIX MO3MLUMIA B LENOYKe NepepaboTKn CeNbCKOXO3ANCTBEHHOIO Chipbs. HaaéxHocTb paboTel nepepaba-
TbIBAKOWErO 0B6OPYAOBAHUA CENbCKOXO3AMCTBEHHOW TEXHMKU CBSI3aHA C KAYECTBOM MOBEPXHOCTHOIO
CNOSI PEXYLLIErO MHCTPYMEHTa — HOxXeW. OT KauecTBa NOBEPXHOCTHOrO €105 (reOMETPUYECKUX, (DU3NKO-
MEXaHWYECKMX MAPaMETPOB) 3aBUCAT TAaKUE SKCMJTyaTaLMOHHbIE CBOMCTBA HOXA KaK U3HOCOCTOMKOCT,
KOHTaKTHas NpOYHOCTb U Ap.
MpuMeHeHue BUBPOBOIHOBOI 06pabOTKN B YNPOUHEHUMN PEXYLUUX HOXKeil. [oBbIlEHNE Kade-
CTBa PEXYLUMX HOXEW CESIbCKOXO3AWCTBEHHON TEXHWKM, MOBLILLIEHWE UX CTOMKOCTU U AONTOBEHHOCTU
ABNISIOTCS aKTya/ibHbIMK 33[i@4aMU, NOCKOMIbKY OT 3TUX MOKa3aTeNeil 3aBUCAT YCI0BUS Mpouecca pesa-
HWSI, 3KCMAyaTauum o6opyOBaHNs U KAYeCTBO Pe3y/bTaToB. B 3Toi 0bnactu BuiNoMHEH pag paboT [1-
3]. TeM He MeHee, AasbHENLIEE MOBLILIEHWE KAYECTBA PEXYLLIMX MHCTPYMEHTOB M METO/I0B MUX YNPOYHE-
HWUS OCTAETCS aKTyanbHOMN 3a4a4en.

AKTyasnbHOM B HacToslLIee BpeMs SBNSETCA pa3paboTKa TEXHOMOMUW MOYYEHUs NOBEPXHOCTHO-
ro cnos martepuana, obnagalowero, no CpPaBHEHWK C TPaAULMOHHLIM, BbICOKMMKM  (UBUKO-
MEXaHWYECKMMU CBOWCTBAMU, YCTOMYMBOCTBIO K U3HOCY U U3MEHEHMID FEOMETPUYECKON hopmbl [4].

Haunbonee BaKHON YaCTbIO PEXYLUMX HOXEN CENbCKOXO3SMCTBEHHOW TEXHUKW, OMpEeaenstoLLei
NPOAOIKUTENBHOCTL PaboThl, ABASETCA PEXYLLAs NOBEPXHOCTb, KOTOpas MoABEpraeTcs Havbonee wH-
TEHCMBHOMY BO3ZEWCTBUIO MpPU KOHTAKTE ¢ 06pabaTtbiBaEMbIM MaTepuanoMm W, B pesynbTaTe, MaKCu-
MaslbHO U3HALIMBAETCA u aedopMupyeTcs.

" Pa6oTa BbINOMHeHa no xo3aorosopy NQ 11-06.2-026.
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OaHMM 13 3pheKTUBHBIX METOAOB YNPOYHEHWS MOBEPXHOCTHBLIM MAACTUYECKMM AedhopMupoBa-
HVWEeM siBRSeTCs BUOBPOBOHOBas 06paboTka. M3HOCOCTOMKOCTb MOBEPXHOCTM, MOSYYEHHOW 3TUM METO-
JOM, B HECKOJIbKO pa3 Bbile, YeM npu windgosaHum, u Ha 20-30 % Bbilwe, 4em npu NoAMpoBaHumn [4].

Ha wv3Menb4awlLmMx YCTPOMCTBaX 3epHOYOOPOYHBIX KOMOAMHOB WMCMOJb3YIOT HOXM, PEXYLLee
Nle3Bne KOTOPbIX ObICTPO M3HALLMBAETCA M 3aTynnseTcs. D10 TpebyeT nepetoyek uam 3ameHbl. Hoxu,
M3roToBNeHHble U3 cTtanmn 6517, 9XC, 40X n Y8 ¢ nocnepytolein 3aKankoin 1 oTnyckoM, BbIXOAAT U3 CTPOS
yepes 2-3 yaca pabotbl [5].

0O6nacTb MCNoNbL30BaHUS BUOPOBOSTHOBOM 06PabOTKN B pasfMyHbIX OTPaC/IsX HAPOAHOrO XO35MCTBa
JIOCTaTO4HO MHOrOrpaHHa U UMEET TEHAEHLMIO K AANbHENLLIEMY PaCLUMPEHMIO. B TEXHONOMMM MalLMHOCTpoe-
HUA 1 NPMBOPOCTPOEHMS — 3TO OTASSIOYHO-3a4MCTHAs U OTASNOUHO-YNPOUHStoLLIas 06paboTka, Bubpauu-
OHHas cTabunuamnpytoLLias 06paboTka, COBMELLEHHBIE NPOLECCHI OTAEIOYHON 06paBoTKN U MOKPbLITUIA, MOMKA
N CYLLUKA, TPaHCNOPTUPOBaHME, COBEPLUEHCTBOBaHME npouecca COopK1, MHTEHCUDUKALIMS ranbBaHUUECKUX U
XUMUYECKUX MPOLLECCOB, YCTaNIOCTHLIE UCTIbITAaHUS MAaTEPMasioB, U3MEHEHME NapaMeTPoB NpoLecca U CocTo-
AIHMS MaTepuana u ap. [6-8].

Mcnonb3oBaHue yaapHO-BOMIHOBLIX MPOLECCOB AN MHTEHCUDMKALMMW YNPOHHSIIOLWENA U CTabuiu-
3upytoLei 06paboTKU — OAHO M3 HanpaBNeHW BUSPALMOHHBIX TEXHONOMMA. B CBA3M € 3TUM, Npu UC-
Cl1e0BaHNM BOMHOBbLIX NPOLECCOB NPeACTaBASETCS BO3MOXHbBIM PELUEHUE TaKMX TEXHOMOrMYECKUX 3a-
Jla4y, KaK M3MEHEHWE COCTOSIHWS Cpefbl, NOABEPrHYTOW BO3AENCTBUIO YAAPHLIX BOMH (HanpuMep, M3Me-
HEHUS CTPYKTYPbl M (DU3UKO-MEXAHUYECKMX CBOMCTB MaTepuana obpabaTbiBaeMoil AeTanu), Win Uc-
NoNb30BaHWE NOCNEAHUX AN nepeaadn yAapHbIX MMMYNbLCOB Ha obpabaTbiBaeMyrd MNOBEPXHOCTb
(HanpuMep, CO3AaHME MHOMOKOHTAKTHLIX BUOPOYAAPHLIX UHCTPYMEHTOB AJIS YNPOUHAILLEN 06paboTku
N MEXaHUYECKNX BOSIHOBOAOB).

OCHOBOI BUOPOBONTHOBOW YNPOYHAIOLLIEN 06pabOTKM ABNAETCA AMHAMUYECKMIA XapakTep npoTe-
KaHWsl NpoLecca, COMPOBOX/IAAEMbIA MHOXECTBOM MUKPOYAAPOB HacTul paboyel cpesbl MO NOBEPXHO-
T o6pabaTbiBaeMbIX AeTanein u obecneumBalomin nactTuueckoe AedopMUpoBaHNE NMOBEPXHOCTHOMO
€08, CNeACTBMEM Yero SABASETCH NOBbILEHUE MUKPOTBEPAOCTH, 0BpasoBaHME CKUMAIOLLMX OCTAaTOMHbIX
HaNpPsi)XEHWI NEPBOrO Pofa W YMEHBLUEHWE LIEPOXOBATOCTM NOBEPXHOCTM. Mpy 3TOM AOCTUraeTcs pas-
HOMEpPHOE YNPOUYHEHNE TOHKOMO NMOBEPXHOCTHOMO C/10s AeTanun.

dusmueckas NpMpoaa BOJIHOBLIX MPOLECCOB, CBA3AHHbLIX C YAAPHBIMU SBIEHWUAMKU, AOCTAaTOYHO
C/IOXHA, B CBSA3W C YEM, 3HAYMTENbHBIN MHTEPEC NPEACTABNSIOT 3KCNEPUMEHTANbHLIE UCCNEAoBaHNS [9,
10]. Mpun aHanu3e 3TMX pe3ynbTaToOB OTMEYEHO U3MEHEHWE MUKPOTBEPAOCTM U CTPYKTYPbl NO CEYEHMIO
obpasua. B oTanume ot cTaTMYEcKoro, Npyu AMHaMMYecKoM (BMOPOYyAapHOM) Harpy»xeHun ovarn aedop-
Mauumn obpasyloTCs OAHOBPEMEHHO BO MHOMMX 30Hax MO CeYeHU0 obpasua: obpasyloTcs y3Mbl, CETKK,
PEWETKN U3 ANC/IOKALMIA, MMEILLIME KaK MOCKYH, TaK M NPOCTPAHCTBEHHYHD opueHTaumw. OTMevaeTcs
POCT KOJIMYECTBA M MJIOTHOCTW AMCIOKaUMi. Y NOBEPXHOCTH, BOCMPUHUMAIOLLENA YAAPHbIE UMMNYbCHI, 1
Y MPOTMBOMNOMNOXHON (CBOBOAHON) OTMEYAETCA NOBLILIEHUE MUKPOTBEPAOCTH.

Takum 06pa3oM, Npy ANHAMUYECKMX METOAAX YPOYHEHUSI UMEET MECTO KauyeCTBEHHO MHON Me-
XaHU3M CTPYKTYPHLIX NPeobpa3oBaHnii U NPOTEKAHUSA MIACTUHECKOW AeopMaLmm.

C npuMeHeHreM BUEPOBOIHOBOM 06paboTKM BblSIM NPOBEAEHbI MOUCKOBbIE 3KCMEPUMEHTASIbHbIE
UCCNeA0BaHNSl Ha HEKOTOPbIX MapKaxX MHCTPYMEHTalbHbIX CTaneil. Ha puc. 1 npeactaeneHbl pe3ynsTathl
McCneaoBaHnin M3HOCOCTOMKOCTU MOBEPXHOCTHOrO C/1051 06pa3LIoB MNOMBEPrHYTLIX BUSPOBOSIHOBOW 06pa-
60TKe B Cpeje LapoB M3 3aKkanéHHol ctanu LLX15.

Ha puc. 2 npuBeaeHbl pe3ynbTaTel UCCNEAOBAHWIA, OTPaXaLlMX BIUSHWE pexXuMa o6paboTKu
(A, 1, t) n anameTpa WAPOB HA MUKPOTBEPAOCTb NOBEPXHOCTU; C MX YBEIMYEHNEM BO3PaCTaEeT 1 rnybu-
Ha YNPOYHEHHOrO CNos.
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Puc. 1. BnusiHve BU6pOBONHOBOW 06paboTKM Ha BENMUMHY M3HOCA (AP) MOBEPXHOCTHOrO CNOsl 3akanéHHbIX cTanen: 1, 2,
3 — ncxopHble obpasubl n3 ctann P6M5; X12M, P182; 1/, 2/, 3' — ynpouHéHHbIe obpasubl u3 ctanm P6M5; X12M, P182
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Puc. 2. BavsiHve aMnnuTyabl konebaHuin (A) n anameTpa obpabaTbiBaollein cpeabl d (CTanbHble Wwapbl) Ha ry6uHy ynpouHe-
Hust (h) cTann X12M B TeveHue 40 MUHYT npu yacTtoTe konebanHui 35 My: 1, 2, 3, 4 — o6pasubl, 06paboTaHHbIe NpW aMmnun-
TyA€E COOTBETCTBEHHO: A = 1,6 MM; 2 MM; 2,5 MM; 3,5 MM B cpepe CTanbHbIX LWApPOoB AMaMeTpoM d = 8 MMm;

1/, 2/, 3, 4 — obpa3subl, 06paboTaHHbLIE NPY aMNAUTYAE COOTBETCTBEHHO: A = 1,6 Mm; 2 mM; 2,5 MM; 3,5 MM B cpepe cTanb-
HbIX LWAPOB AMaMETpoM d = 14 MM

BbiBOAbI. AHaNM3 METOAO0B YMNPOYHEHMS MOBEPXHOCTU PEXYLUMX HOXEW NOKasas, YTo 3thdeKTUBHOCTL
KaX10ro METo/Aa 3aBUCHT OT BOJBLLIOrO KONMYECTBA (hakTopoB. 3TO TpebyeT NpoBeAEHUS AafbHENLLINX
3KCMEPVMEHTASIbHBIX MCCNEN0BaHMIA, KaK No oTPaboTKe TEXHONOrMKU YMPOYHEHWS, TaK U ONpeaeneHns
ONTUMANbHBIX YCIOBUIA 3KCMyaTaLMM MHCTPYMEHTA. MUHMManNbHasi MHTEHCMBHOCTb M3HALLMBAHWS WH-
CTpyMeHTa obecneumBaeTcsl NOBEPXHOCTHLIM YNPOYHEHNEM PEXYLLEr0 MHCTPyMeHTa. C NOMOLWbK npu-
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MEHEHWSI BUOPOBOSIHOBOM 0BPaboTKM peXyLLIEro UHCTPYMEHTA BO3MOXHO MOJTYYEHUE U3AENUS C BbICO-
KUMU (DU3MKO-MEXAHUYECKMMM CBOMCTBAMU, MOBBLILLEHHBIM CPOKOM CITYXObl NMPU HU3KON CeBECTONMOCTH
06paboTku.
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VIBROWAVE STRENGTHENING TREATMENT OF FARM MACHINE CUTTING BLADES"
A. P. Babichev, N. S. Koval, I. N. Romanovsky

The comparative analysis of various processing techniques used for the problem solution — improving the reliability
and service life of the heavy duty cutting blades through the example of combine harvesters — is described. The
possibility of increasing the wear resistance of the cutting knives for the agricultural machinery by the vibrowave
strengthening treatment techniques is established and proved. The application domains of the vibrowave treatment
in the mechanical and instrument production engineering are considered. The dynamic nature of the hardening
process is described, The technological capabilities of the vibrowave treatment method and the mechanism of the
product surface layer quality indices generation are presented. The exploratory field research of the vibrowave
treatment impact on the hardened surface layer value and the wear of the cutting blades made of hard steels
R6M5, X12M, R18 is resulted. The studies on the impact of the vibrowave treatment modes: vibration amplitudes
and frequencies, steel balls diameter, variation of the hardened layer depth of knives made of steel X12M, are re-
sulted as well.

Keywords: knife, surface layer, wear, vibrowave treatment, microshock, microhardness, hardened layer.
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