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MATEPUA/IOBEJAEHHUE

YK 621.983.044

BJIMSIHUE PEXKUMOB YIIPOUHSIIOIIEN MATHUTHO-UMITYJIbCHOM OBPABOTKH
HA TIPOYHOCTHBIE XAPAKTEPUCTUKU JEPEBOPEXYIIUNX HOKEU

0-p mexH. Hayk, npop. A.B. A/JINDAHOB
(®uzuxo-mexnuueckuii uncmumym HAH Bbenapycu, Munck);
JK.A. IIOIIOBA, A.C. J[EMAHYUK
(bapanosuuckuii 2ocyoapcmeeHnbvlii yHugepcumem)

Ilpedcmaenen HoBbIE MEMOO YNPOUHEHUS 3AKANEHHBIX CIANbHBIX U30ENULl MACHUMHO-UMNYIbCHBIM 803-
Oeticmguem, paspabomannslii yuenvimu Dusuxo-mexnHuyeckoeo uncmumyma Hayuonanvhotl akademuu Hayxk u
Bapanosuuckozo zocyoapcmeennozo ynugepcumema. /lanvt onucanus cneyudaibHo paspabomannol MazHumHo-
UMAYIbCHOU YCMAHOBKU U UHOYKMOPA 015 YNPOUHsowel oopabomku uzdenutl niockou gopmul. Paccmompena
CMPYKMypa YNPOUHEHHbIX NOBEPXHOCTHHBIX CO€8, KOMOPble HOCAM 0e(OPpMAYUOHHO-YAPOUHEHHbIL Xapakmep;,
MOMWUHA U MUKPOMBEPOOCHIb ClIOSL 3ABUCAM OM SHepeUuU U YUCId UMNYIbeos. Ilpusodamces pezynvmamuol
ONBIMHO-NPOMBIULEHHBIX UCTBIMAHUL NIOCKUX Oepegopexcyuux Hoocel uz cmaneti SX6H®T u XD, ynpounen-
HbIX MACHUMHO-UMNYIbCHBIM B030€UCmEUeM, Ha 0epeeoodpadamuleaioujux NPeonpusimusix: ynpouHeHHble HOdCU
NOKA3a1u NOGblilleHue cmoukocmu 8 3 pasza Ha onepayuu 0Opabomxu u30enuti u3 cocHvl u bonee yem 6 1,5 pasa
Ha onepayuu oopabomxu uz0enutl U3 meepovix Nopoo opegecunvl (0y0, 5CeHb), YUMo 2060pUM O BbLCOKOU I¢h-
hexmueHocmu U NePCReKMUEHOCIU NPUMEHEHUS] PA3paboOmMaHH020 Memodd 8 npou3600cmae.

3amava MOBBILIEHHUS HKCIUTyaTallMOHHON HAJEKHOCTH MHCTPYMEHTA MPHUOOpETaeT Bee OombIlee 3HAYECHHE
B CBSI3U C YBEINYEHHEM MEXaHWYECKHX, TEIUIOBBIX U APYTHX BHJIOB BO3/ACHCTBHI Ha HETO, a TAKXKE C PE3KUM HX
yaopoxanueM. J[iisi HHCTpYMEHTOB, pa3pylleHne KOTOPhIX HAYMHAETCS C TIOBEPXHOCTH, pa3paboTaHo OoJbIIoe
KOJINYECTBO METOAOB TIOBEPXHOCTHOTO YIIPOYHEHHS, OCHOBAHHBIX HA HAaHECEHNH TOKPHITHI WM Ha N3MEHEHUH
COCTOSIHHSI TIOBEPXHOCTHOTO CJIOS.

Hcnonb3yeMble B HacTosIiee BpeMsl pa3iiMiHbIe CIIOCOOBI MOBBIIICHHS PeCypca HHCTPYMEHTOB (CIIenaTb-
Has TepMooOpaboTKa, HAMBLICHUE, HCKPOBOE JISTHPOBAHUE, Jla3epHas 00padoTka, HOHHOE a30TUPOBAHUE H T.1I.)
TpeOYIOT NMPUMEHEHUsI JOPOTOCTOSINEro 000pyI0BaHMs, HHOTIA YKOJOTHUECKH HEOE301IacHOTO, CIelHallbHOM
00paboTKK YIIPOUHSEMBIX TTOBEPXHOCTEH, JOPOTHX BBICOKOIIPOUHBIX TMOPOILIKOB; MOCIE X NIPHUMEHEHHUS 3a4acTyro
HEO0OXOIMMO JIOMIOJTHUTEIHHO MOIBEPraTh yIPOYHEHHBIE IIOBEPXHOCTH NITH(OBaHUIO. B 310l cBsI3M onpenerneH-
HBIN HUHTEPEC NMPEACTABIIACT METOA YIIPOUHCHUS CTAJIbHBIX PIB}IGJ'[PIIZ MAarouTHO-UMITYJIbCHBIM BO3)]€I‘/IICTBH6M.

VYaenpiMu @U3NKO-TEXHHYECKOr0 MHCTUTYTa HanuonanbHOW akagemuu Hayk bemapycu n bapanoBuu-
CKOTO TOCYJAapCTBEHHOTO YHHMBEpCHTETa pa3pabOTaHa HOBas TEXHOJOTHS TOBBIIICHHUS MPOYHOCTHBIX CBOWCTB
CTAIBHBIX M3/CJINI IMyTeM BO3JCHCTBHS CHIIBHBIM HMITYJIBCHBIM JIEKTPOMAarHUTHBIM TonieM. [Ipu TakoM BoO3-
JICWCTBUU YCTPAHSAIOTCS AE(PEKTHl B KPUCTALIMYECKOM pEIIETKE, BHIPABHUBAIOTCS BHYTPEHHHE HAIPSDKEHHS,
M3MEINbYaeTCsl 1 CTaHOBUTCS OoJiee 0JHOpOIHOI cTpyKTypa MeTasuia [1]. Llensio mpoBomuMoi paboTh SBIISIACH
npoBepKa dPPEKTUBHOCTH CIIOc00a YIIPOYHEHHS UMITYJIbCHBIM MarHUTHBIM ITOJIEM CTAIBHBIX W3JIEIINH, H3TOTOB-
JICHHBIX W3 WHCTPYMEHTAJBHBIX JIETUPOBAHHBIX CTallel, M M3YYEHHE €TO BIMSHUS Ha CTPYKTYPY M MEXaHHIECKHe
cBoMcTBa 00pas3uoB. [t yrmpouHsromneld 00padOTKH MPUMEHSIach MarHUTHO-MMITYJIbCHasl ycTaHoBKa (puc. 1) u
CHeUaIbHBIN IIOCKUI HHIYKTOp (puc. 2), paspadoTtanHble n n3rorosieHHsie B ®TU HAH benapycu.

MarHuTHO-UMIYJIbCHAsI YCTAHOBKA IPEJCTaBIsIET CO00I TeHepaTop MMITYJIbCHOTO TOKa, COCTOSIIINN U3
€MKOCTHOTO HaKOIIUTENS JIEKTPUIECKON SHEPriH (BHICOKOBOJILTHOW KOH/IEHCATOPHOH Oarapen), pabouero op-
raHa (MHAYKTOpa) 1 KOMMYTHPYIOIIETro yCTPOUCTBa (BEICOKOBOJILTHOTO YIPABIISIEMOTO Pa3psITHHUKA).

st SKCTIepUMEHTaNBHBIX MCCIIEJOBAaHUH B KayeCTBE YIPOYHSEMBIX M3JETHMH ObUIM BHIOpaHBI IIOCKHE
JIEPEBOPEKYIINE HOXKU M3 MHCTPYMEHTAIBHOW JIETMPOBaHHON cranu Mapku 8X®d, mupoko mpuMeHseMble Ipu
(hpezepoBaHNH PA3NUYHBIX JPEBECHBIX MaTepHaioB, B yacTHocTH Ha YII «MebGenbHas dhabpuka «Jlaryna» mis
00paboTKH M3AEHA U3 TBEPIABIX IMOPOJ APEBECUHEI (11y0a, siceHs ), U HOXH U3 ctanu Mapku SXOHDT, mpume-
usembie Ha OAO «bapanoBuaHIpEBY» I 00PaOOTKU U3LEITHA U3 COCHBL.

Ha BepxHIOF0 TITOCKYIO 9acTh HHAYKTOpPA MIOMENIAN MAPTHIO YIIPOYHAEMBIX HOXEH (puc. 3), KOTOpHIE de-
Pe3 U30IMPYIOIIYIO TPOKJIAAKY C TIOMOMIBIO CIENHAIBHOTO MPUCTIOCOONEHHS IPHKAMAINCh K HHIYKTOPY, a caM
WHAYKTOP TPIKAMATICA K CTOIY MarHUTHO-UMITYJIECHOM YCTaHOBKH (puc. 4). 3amaBaimy OmpeneIeHHbIC PeKIMBL
00paboTkH (00pa3Ikl MOABEPTaIICH 00PadOTKE IHEPTHEH pa3NMyHO# MommHocTH oT 2,5 10 6,0 x/[k 1 Konnyect-
BOM UMITYITbCOB OT | 110 4). C moMomnIsio paspsiiHUKa MPOU3BOAIIICS pa3psA/] KOHJCHCATOPHOW OaTapen Ha MHIYK-
Top. B paboueii 30He HHIYKTOpa UMITYJIbCHOE MarHWTHOE T10JI€ HABOJWUT B HAXOAAMICHCS B HEM METAIIMYECKON
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3arOTOBKE BUXPEBbIE TOKU. B pe3ynbTare B3auMOAEHCTBHS TOKOB MHIYKTOpa M 3arOTOBKM BO3HMKAIOT MOIIIHBIE
MEXaHUUYECKHE YCHUIIMA, OKa3bIBAIOIUE JaBJIeHNE KaK Ha 3arOTOBKY, TaK U Ha UHAYKTOp. [lox nelicTBueM qaBleHust
MIPOUCXOUT YIPYToIJIacCTUIECcKOoe 00KaTHe 00pa3IoB, M3MEHSIONIEE UX CTPYKTYPY M IIPOYHOCTHBIE CBOWCTBA.

CuiibHOE MMITYJIbCHOE MAarHUTHOE I0JI€ MHUITMUPYET MPOIECCH ayCTEHUTHO-MApTEHCUTHOTO TpeBpallie-
HUsI, 00pa3oBaHue U APOOJIeHNE KapOUA0B, M3MENbUYEHHE 3EPEeH, YTO TOJIOKUTEIBFHO CKa3bIBAa€TCs HA IIPOYHOCT-
HBIX KauecTBaX CTAbHBIX nu3aenuii [1].

Puc. 2. CneunanbHbIi HHAYKTOD

Puc. 1. MarHUTHO-UMITYJIbCH: TaHOBK .
¢ a O-MMITyJIbCHA yCTaHOBKA JUTSL YIPOUHEHHS TUIOCKUX CTAJIbHBIX M3

JUIA YIIPOYHEHUS CTaJIbHBIX W3S

Puc. 3. YcranoBka Hoxkei Puc. 4. O6muii BUz MIIOCKOTO HHIYKTOpa
Ha TUIOCKHUI HHIYKTOP C KpETIeKHBIM yCTPOICTBOM

Jst u3y4eHus CTpYKTYphl YIPOYHEHHOTO CIIOS M M3MEPEHUsI €0 MUKPOTBEPIOCTH M TONIIMHBI Ha OOKO-
BBIX IOBEPXHOCTSX JEPEBOPEKYIINX HOXKEH OBLIN M3roTOBIEeHB! HUTH(EL. OnpeneaeHHbIH yyacToK B nutude s
MPOBENIeHHs IPULIEITBHOI MeTaiorpadguy oMeyascs TpeMs OTHeYaTKaMi MUKPOTBEPIOCTH, 110 KOTOPBIM MOXKHO
UICHTH(OUIUPOBATh 3TO MECTO B HIIH(E IPU ONPEIEIeHNH MUKPOTBEPIOCTH U MHKPOCTPYKTYPHI 10 U TOCTE
MarHUTHO-MMITYJIbCHOM 00pabOTKH.

B xome mpoBemeHHS SKCIEPUMEHTa IPOBOAWINCH M3MEPEHUsT MHUKPOTBEPAOCTH Ha YHNPOYHAEMOH IO-
BEPXHOCTH HOXei, 00pabOTaHHBIX IPH PA3INYHBIX BEIHYMHE SHEPTHH M KOJHMYECTBE HMITYJIbCOB. 3MepeHus
npoBoawiIrch TBepAaoMepoM [IMT-3 mo obuienpunsitoir Mmetoauke B cootBercTBuu ¢ [OCT 9450-60. Cpen-
Hee 3HAYCHHE MHKPOTBEPIOCTH 06pasios u3 cramn SX6HDT 10 06paGoTKH cocTaBmsuio 542 kre/MM2, mocie
MArHHTHO-UMITYJIECHOH 06paboTkH — 630 kre/Mm?; st cram 8X®: 10 06paboTki — 485 Kre/MM2, mocie o6pa-
6oTKH — 580 Kre/MM2. AHamm3 MIPUBE/ICHHBIX 3aBUCHMOCTEN MOKa3bIBAET, YTO MUKPOTBEPIOCTh 0OpabOTaHHBIX
00pa3ioB yBennuunack Ha 16...20 %.

Ha pucynke 5 mpezacraBieHbl TpadUKH 3aBHCUMOCTH MUKPOTBEPIOCTH YIPOYHEHHBIX HOXKEH U3 CTaH
8X®D (1) m 8X6HDT (2) B 3aBUCHMOCTH OT YMCIIa MMITYJIECOB M INIPH 3HAYEHWM SHEPTrHM MMIynbca 2,5 k/Dx
(puc. 5, a), 4 xIx (puc. 5, 6) n 6 x/[x (puc. 5, 6). Yucny nmmyascoB «0» COOTBETCTBYET MHUKPOTBEPJAOCTH HO-
JKeH 10 MarHUTHO-UMITYJThCHOM 00pabOTKH.

W3 mpencraBieHHBIX Ha PUCYHKE TpadMKOB 3aBUCHMOCTEH BHIHO, YTO MHKPOTBEPAOCTH 00pa3IoB BO3-
pacTaeT Kak IpH yBEIMYEHUH SHEPTHU B UMITYJIbCE, TaK U OT YUCIIa UMILYJIbCOB.
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INokazarenu MUKPOTBEPIOCTH JUisl 00pa3iioB u3 craiu 8Xd Bo Beex ciydasx Huxe, deM u3 craau SXO6HDT,
YTO MOYKHO OOBSICHUTB BIMSHHEM COOTBETCTBYIOLIHX JIETHPYIOIINX SJIEMEHTOB B MeTaJle. MOXKHO TaKxKe OTMe-
TUTb, YTO ISl TAHHBIX CTajJed BIUSHHE Ha MUKPOTBEPAOCTh 0Opa3lloB BEIWYHMHBI SHEPIHU B MMITyJbce Oojee
3¢ dexTHBHO, YeM BIMIHUE YHCIIa UMITYJILCOB. boiee Toro, ¢ yBenM4yeHueM 3HepruM B UMIysbce 3 (HEeKTHBHOCTD
YIPOYHEHHS OT U3MEHEHHUs YMCIIa UMITYJIbCOB MafaeT. M3 3Toro MOXKHO clienaTh BBIBOJ, YTO C TOYKU 3PEHHS KO-
HOMHH 3aTpaT PHEPTUH Ha MPOLIECC MArHUTHO-UMITYJILCHOTO YNPOYHEeHHs d(PEeKTHBHEE ONepupoBaTh YBEINUEHUEM
9HEPIHH B UMITYJIbCE, YEM KOJIMYECTBOM HMITYJILCOB. DTO MOATBEPIKIACTCS JTAHHBIMH, TPEICTABICHHBIMU Ha PU-
CYHKax 5, 6 U 5, ¢: ipu 9Hepruu 6 K/ ¥ OHOM MMITyJIbCE TBEPAOCTh YIIPOUHSHHOH IIOBEPXHOCTH HOXKA U3 CTaJIl
8X6HDT neckonpko mpesbimtaer 600 Kre/vm’ (3arpartsl 3Heprun — 6 k/Ix), a mpu 3Heprim 4 kK U1 TOrO, 9TOOBI
MOJTYYUTh TAKYIO K€ MUKPOTBEPAOCTh, HEOOXOANMO NMPUMEHNTH 4 nMmiyinbcea (4 kIx - 4 mmmynbea = 16 k/Ix), T.e.
B CyMMeE 3aTpaThl SHEPTHH BO BTOPOM CITydae MPEBbIIIAIOT 3aTPaThl SHEPTHH B IIEPBOM CiTydae B 2,5 pasa.

Dueprua 2,5 xJTx Dueprua 4 x/Ix Dneprua 6 xJx
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Puc. 5. 3aBucMOCTh MUKPOTBEPAOCTH YIPOUHICMBIX TOBEPXHOCTEH JEPEBOPEIKYLIINX HOKEH
oT 3Hepruu B ummybce 2,5 kJ[x (a), 4 kIx (6), 6 k/Ix (6) U YnCIIa UMITYJIBCOB:
1 — "ox u3 cramu 8X@; 2 — Hox u3 cramu 8XO6HDT;

Wsydyenne u QotorpadupoBaHre CTPYKTyp OBUTH BBHIOJHEHBI Ha METAJUIOrpapuyecKoM MHKPOCKOIE
Neophot 21 npu yBenuuenun 250.

Ha ¢dorocuumkax (puc. 6 U 7) moka3aHbl MHUKPOCTPYKTYPBHI B OOJNACTH YIPOYHEHHOTO CJIOSI cTaiei
8X6HDT u 8X®d coorBerctBeHHO. Ha pucyHke 6, @ ¥ 7, a mOKa3aHbl CTPYKTYpPbl B HICXOJJHOM COCTOSIHUH, a Ha
pHCyHKax 6, 6 1 7, 6 — TIOc/ie MAarHUTHO-UMITYJIbCHOM 00pabOTKH.

Puc. 6. MukpoctpykTypa 00pasmos u3 cram 8X6HDT:
B MICXOJTHOM COCTOSIHHH (a); Iociie 00paboTKH MarHUTHBIM T10JieM (6) (x250)

Puc. 7. MukpoctpykTypa 00pa3uos u3 cramu 8Xd:
B MCXOHOM COCTOSsIHHH (@); mociie 06paboTKH MarHUTHEIM noJieM (6) (x250)
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Ha cammkax (puc. 6, 6 u 7, 6) 4eTKO BUACH YIIPOYHEHHBIA CIIOH Kak y 00pa3noB u3 cranu 8XO6HODT, Ttak
u u3 cranu 8X®. OH BBIAETAETCS MEIKO3EPHUCTOCTHIO M CHIIFHO BRIPAKEHHOH TEKCTYPOU, UTO XapaKTePHO IS
neopMUpOBaHHBIX CIIOEB MeTailIa. TOJNIMHA YIIPOYHEHHOTO CJIOSI 3aBUCHT OT SHEPTUH U KOJMYECTBA UMITYJb-
coB (ot 30 10 75 MkMm). C yMeHbIIEHHEM SHEPTUH B UMITYJIbCE TOJIIIMHA CIIOSI YMEHBIIIAETCS, U OH UMeEeT Ooiee
POBHBIH, OHOPOAHBIN BUI. C yBETMUEHNEM SHEPTUH TOJIIIMHA CJIOS YBEITMYUBAETCS, HO OH IIPHOOpETaeT Heo/l-
HOPOJHBIN 10 TITyOHHE XapaKTep.

W3mepenust MUKPOTBEPIOCTH IO TITyOMHE 00pasiia nmokasajiy, 9TO B YIPOYHEHHOM CJI0€ MUKPOTBEPIOCTh
MMEET MAaKCHMAIbHYIO BEJTMUYHHY, a IIPU TIEPEXOIEC Yepe3 IBHO BHIPAKECHHYIO TPAHHUILY YIIPOYHEHHOTO CIIOSI MUK-
POTBEPIOCTH 3aMETHO YMEHBIIIAETCS, HO TIPH 3TOM NPEBBIIIAET MUKPOTBEPIOCTH OCHOBBI.

Jnst n3ydeHust BIMSHAS MarHUTHO-MMITYJIbCHON 0OpaOOTKH Ha IMPOYHOCTHBIE MOKA3aTEIH YITPOUHEHHBIX
HOXel OBbUIM NMPOBENICHBI UX MCIBITAHMS B ITPOU3BOICTBEHHBIX YCIOBHSX. 1S MCTIBITaHNi ObUTH BBIOpAHBI HO-
KU C MAKCUMAJIbHONH MUKPOTBEPAOCTHIO YIIPOUHEHHON MOBEPXHOCTH: JyIsd HOXkel u3 ctaiu 8XO6H®DT ona gocru-
rajgack npu 3Hepruu 6 kJkx u 3 umiynscax, a A cranu 8X P — npu sHeprun 6 k[ u 4 UMIyabCcax.

Ha OAO «bapaHoBHYUAPEBY» HOXH, M3roTOBIEHHBIE U3 cTamn 8XO6HDT u ympoyHeHHble MarHUTHO-
UMITYJIbCHBIM BO3JEHCTBHEM, MPOLIIH ONBITHO-IPOMBILIJICHHbIE UCIIBITAHUS Ha YETHIPEXCTOPOHHEM (ppe3epHOM
CTaHke Ynamat Ha onepauuu ¢pezepoBaHus OPYCKOB Ul OKOHHBIX CTBOPOK U3 APEBECHOTO MaTepHaya «COCHA
KJIeeHas» B TEUCHHE 2 MECAIEB M MOKa3all CTOMKOCTh, B 3 pa3a MPEBBIIIAONIYI0 CTOHKOCTh TaKnX K€ HOXEH,
WCIIOJIb30BaHHBIX HA ATOM )K€ OIepalii, HO HE YIPOYHEHHBIX MarHUTHO-UMITYJILCHBIM METOJIOM (Ha ¢pesy yc-
TaHABJINBAJICSI KOMILUIEKT U3 6 HOXeEH).

Hoxxwu, m3rorosiennsie u3 cranu §X® u ynpoyHEHHbIE MarHUTHO-UMITYJILCHBIM BO3/ICHCTBHEM, IIPOIILTH
OTIBITHO-TIPOMBIIIIJIEHHBIE HcTibiTanus Ha Y11 «MebenbHas dadpuka «Jlarynay Ha ¢pesepHOM mepeBooOpadaThI-
BarorieM ctanke DIICIA Ha omepanun (pe3epoBaHUs IUIOCKOCTEH HOXEK CTYIbEB M3 TBEPIBIX JPEBECHBIX
TIOPOJT «ICEHBY U «Iy0» (Ha (pe3y yCTaHABIMBAICS KOMIUIEKT U3 4 HOXel). 3a rmeproj paboThl B TeUeHUE 2 He-
JIENTb OTIBITHBIE HOXH IOKa3aJIl CTOMKOCTh, Ooiee ueM B 1,5 pas3a IpeBBIIIAIONIyI0 CTOMKOCTh TAKUX YK€ HOXKEH,
HE YIPOYHEHHBIX MAarHUTHO-UMIYIIbCHOW 00paboTKOHN (Ompenemnsiiach CTOHMKOCTh HOXEH IO WX IIEPETOYKH).
Kpome TOTO0, yCTaHOBIEHO, YTO Ka4eCTBO 00pabaThIBAEMBIX IMOBEPXHOCTEN JeTallel yaydIIHIOCh: CHU3HMIIACh
IIEPOXOBATOCTh, OTCYTCTBYIOT CKOJIBI M MOJPBIBHI JAPEBECHHBI, TAK)KE OTMEUEHa TIAaBHOCTh X0Ja HOXEH, U 00-
pa3oBaHue Npu 00paboTke Ooiee MEeIKO (APOOHOI) CTPYKKH, YTO B COBOKYITHOCTH OJarONPHUATHO CKa3bIBACTCS
Ha Ka4yecTBE M3JIENIUsI U CHIXKAET SHEPrOEMKOCTh Tpolecca pe3aHusl.

[Nocne mpoBeneHHs MPOM3BOACTBEHHBIX WCIBITAHUNA OBUTH HCCIIENOBaHBI T€OMETPUYECKUE MapaMeTphI
PEXKYIIMX KPOMOK HOXEH KaK HE YIPOYHEHHBIX, TAK M YIPOYHEHHBIX MarHUTHO-MUMITYJIbCHBIM BO3IEHCTBHEM.
B wacTHOCTH, H3MEPSIINCH PAANYCHI PEXYIIMX KPOMOK HOXEH 10 MPOBEIACHHS MUCIBITaHWH (Cpa3y mocie uxX 3a-
TOYKH) 1 MOCJIE OMBITHO-TIPOMBIIUICHHBIX UCIIBITAHUH JI0 TIepe3aTodKu. V3mepenus paanyca H3HOIEHHBIX KPo-
MOK HOXeEH ITPOM3BOAMIINCH HAa HHCTPYMEHTATHHOM MUKpockorie MMU-2 ¢ pagnycHo#t rojoskoit OI'P-23. Pa-
JIMYCBHI BCEX HOXKEH (YMPOYHEHHBIX W HEYNPOYHEHHBIX) MEpe/l HaYaloM HCIBITAHWN HAXOJWIINCh B IMpeienax
10...11 mMxm. Cpenauii paiuyc KpOMOK HEYIIPOYHEHHBIX HOXKEH MOCIIe OKOHYaHUs UCIIBITaHui cocTaBmi 30 MKM
(yBenmuueHue paauyca 3aTyIUICHUs TI0 CPABHEHUIO ¢ HaYaJbHBIM — 3 pasa).

Ha pucynke 8 npezacrasiensl rpaguky I3MEHEHHS H3HOCA PEXYIeH KPOMKH HOXel (cpelHee 3HaUeHHe
paauyca ee 3aTyIuieHus), 00pabOTaHHBIX MarHUTHO-UMIIYJILCHBIM Bo3JelicTBueM — u3 cranu 8X®d (puc. 8, a) u
8X6HDT (puc. 8, 6) B 3aBUCUMOCTH OT YMCIIa UIMITYJILCOB NP 3HAUSHUSX dHEPru umiryibca 2,5 kJx (rpaduk 1),

4 xJIx (rpaduk 2) u 6 x/[x (rpaduk 3).

Cpeqiauil pajiHyc 3aTy IIEHHS KPOMKH, MM
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Puc. 8. 3aBucMMOCTbh H3HOCA peXyILeil KPOMKH OT KOJIMUECTBA UMITYIbCOB
quist craneit mapok 8X@ (a) u 8X6HDT (6):
1 - sneprus 2,5 x/Ix; 2 — sneprust 4 k/[x; 3 — sneprus 6 kJ[x
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U3 pucynka 8 BHIHO, 4TO CpelHHH paJnyc KPOMKH HOXa, 00pabOTaHHOTO MarHUTHO-UMITYJIbCHBIM I10-
JieM ¢ sHeprued ummysbea 2,5 kJx, cocraisier 20 MM st craneid 8X@ (puc. 8, a) u 8X6HDT (puc. 8, 6) npu
KOJIMYEeCTBE UMIYNbCOB OT 1 10 4. IIpu yBenndeHnu sHepruu umimynbsca a0 4 k> u3HOC KPOMKH HOXKa U3 CTa-
i 8X® yBenmuumiics 10 15 MKM rpu KoJim4ecTBe UMITYJIbcoB OoT 1 110 4 (puc. 8, a), a st cranmu SX6HDT — npu
KOJIMYECTBE UMITYJIbCOB | M 2 CpeiHuil paauyc 3aTyIUIEHHs pexXylied KpoMKH yBeauuuics 10 20 MKM, a pu
KOJTMYECTBE UMITYJIbCOB 3 U 4 — o 15 MM (puc. 8, 6). C yBenmuueHHEeM SHEPTHH UMITyiibca 10 6 kJk u3HOCA
PeXyIIeH KPOMKH 32 MEPUOJ UCTIBITAHUH MPAKTUYECKH He HaOII0JaI0Ch — CPEAHUN pajnyc 3aTYIIICHUS] KPOMKA
ocrtaBajcs B npegenax 10...11 mxwm kak uist ctanu 8X D, tak u amns cramu 8XO6HDT.

Ilony4yeHHble JaHHBIE CBUJETENBCTBYIOT O TOM, 4TO A HOxel u3 craneit 8X D u 8XO6HDT ¢ Touku 3pe-
HUsI YMEHBIICHUS] U3HOCA PEXYIIed KPOMKM HauOosiee ONTUMAJIbHOMW SIBIISETCS MarHUTHO-UMITYJIbCHas oOpa-
00TKa ¢ SHeprueit uMmysbca 6 kJx.

Kpome paanyca pexxymux KpoMOK ObIITH MPOBEICHBI U3MEPEHUs U3HOCA TIepelHe IpaHu HOXEH B BUC
BBIEMKH OIpEeJICHHON TIyOWHBI, KOTOpas oOpa3yercsl 3a C4eT WHTEHCUBHOTO BO3JEHCTBUS JBMKYLICHCS 110
Hel cTpyxku. Ha pucynke 9 cxemaTndeckn MoKa3aH HOX ¢ 0OpaszoBaBIIelCst HA HeM BbleMKod. Ha mpodmio-
merpe ME-10 m3mepsun ri1youny h BeleMKH, 00pa3oBaBILIeiics MOCIe MPOBEACHUS HCIBITAHUN KaK yIPOYHEH-
HBIX, TaK ¥ HEYITPOUHEHHBIX HOXKeH. CpeqHss riyOrHa BBIEMKH Ha HEYNPOYHEHHBIX HOXKaxX COCTaBMiIa 95 MKM,
a YIPOYHEHHBIX MarHUTHO-UMITYJIbCHBIM BO3J€iicTBUEM — OT 16 10 37 MKM B 3aBUCHMOCTH OT BEJTUYMHBI JHEP-
THH ¥ KOJIMYECTBA UMITYJIbCOB (C YBEJIMUCHUEM JTHX IT0OKa3aTelieil BO3pacTaeT TBEPAOCTh IIOBEPXHOCTHOTO CIIOS
1, COOTBETCTBEHHO, YMCHBIIIACTCS pa3Mep BBIEMKN).

/ \ h - emyoura Gelerku

Puc. 9. O6pa3oBanne BBIEeMKH Ha IOBEPXHOCTH HOXKA B MIPOLIECCE PE3AHNUS IPEBECHHBI

3akJ/0uenne. Pe3ynbTaTel IPOBEICHHBIX MCCIEIOBAHUN MMOKA3bIBAIOT BEICOKYIO d((QEKTHBHOCTE U Iep-
CIIEKTHBHOCTb Pa3pabOTaHHOTO METOa YIPOUYHEHHs TUIOCKHX JEPEBOPEKYIIUX HOXKEH, H3TOTOBICHHBIX M3 MH-
CTPYMEHTAIBHBIX JICTHPOBAHHBIX CTajed. Y CTaHOBIICHO, YTO O] BO3JCHCTBHEM MarHUTHO-UMITYJIBCHOTO TIOJIS
(ot 2,5 no 6,0 xIx) obpazyercs nehopMaHOHHO-YIIPOYHEHHBIH CIIOW, TOIIIWHA KOTOPOTO 3aBUCHT OT YHEPTUU
M YHCiIa UMITYJIBCOB. B pe3ynbTrare 3TOro 3HaYUTENBHO TOBBIMAOTCS MPOYHOCTHBIE H CTOWKOCTHBIE XapaKTepH-
CTUKH YIPOYHEHHBIX JACPEBOPESIKYLIHX HOXKEH.

[penmymecTBOM MarHUTHO-UMITYJIbCHOH 0OpaOOTKHU MO CPaBHEHHMIO C APYTHMHU U3BECTHBIMH METOJaMH
YIIPOYHEHUS! SIBJISIETCS TO, YTO TEOMETPUYECKUE MapaMeTpbl U Ka4eCTBO MOBEPXHOCTH 00paOOTaHHBIX W3JENUit
HE MEHSIFOTCS, He TPeOYIOTCS JONOIHUTENbHBIE Olepaluy TepMoo0paboTku, nunpoBaHus, a caM MPOLECC OT-
JINYaCTCs HU3KUM 3HepFOHOT’pC6HCHI/ICM, BBICOKOM MMPONU3BOAUTECIbHOCTBIO, IKOJOTHYECKON YUCTOTOM.
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EFFECT OF A REINFORCING MAGNETIC-PULSE TREATMENT
ON STRENGTH PROPERTIES OF WOOD-CUTTING KNIVES

A. ALIFANOV, ZH. POPOVA, A. DEMYANCHIK

Wood-cutting knives made of 8X6H®T and 8X@® tool steels and hardened by their exposure to a pulsed
magnetic field have undergone successful long-term production tests at different woodworking enterprises of the
Republic of Belarus. As compared to analogous knives that had not been subjected to pulse magnetic processing
they demonstrated increase in tool life by 1,5 times and up to 3 times when working oak and ash hard woods and
pine, respectively. Thus, their implementation can be recommended for carrying out respective operations at
woodworking enterprises of the Republic of Belarus.

78



