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HNJIM®OBAHUE HAHOCTPYKTYPHBIX TBEPIbIX
CII'TABOB

[IpencraBieHo pe3ynbTaTd JOCIIKEHb alIMa3HO-ICKPOBOIO HUTI(YBAHHS HAHOCTPYKTYPHUX
TBepAuX crmiasiB. [lokasaHo, 1m0 He3BaKalOYM HAa HE3HAYHO MEHII 3HAa4YeHHS Koe(illieHTIB
nuripyBaHHS W OUIBIIOT MUTOMOI €HEPrOEMHOCTI MPOIECY B TMOPIBHAHHI 31 3BUYAMHUMHU
TBEPAMMHU CIUIaBaMM, CyMapHa TEXHOJOTrIYHAa COOIBapTICTh BUKOPUCTAHHS HOBOTO CIUIABY
ICTOTHO HIJKYE; 1€ J03BOJIAE€ peaji3yBaTH MiAXOJHU, MOB'S3aHI 3 IHKUHIPUHIOM SIKOCTI 1 11
BapTICHOIO OIIHKOIO.

[IpencraBneHsl pe3ybTaThl UCCIAEIOBAHHUM AIMa3HO-UCKPOBOTO NITH(OBAHUS HAHOCTPYKTYPHBIX
TBepI[BIX CILUIaBOB. HOKEBaHO, qTo HGCMOTpSI Ha HCCKOJIbBKO MCHBIIINEC 3HAYCHUA KOB(l)(i)I/II_II/IG':HTOB
nuMdoBaHUA U OOJBIIYIO YACIBHYIO SHEPrOEMKOCTh IPOIECCca MO CPAaBHEHHIO C OOBIYHBIMHU
TBEPJBIMUA CIUIaBaMH, CyMMapHas TEXHOJIOTHYECKas CeOSCTOMMOCTh HCIIOIb30BaHUS HOBOTO
CIUIaBa CYIIECTBEHHO HIDKE; ITO MO3BOJIET PEAIN30BaTh MOIXObI, CBSI3aHHBIE C MHKUHUPUHTOM
KayecTBa M €0 CTOMMOCTHOM OIICHKOM.

Findings of investigation of diamond-spark grinding of nanostructured hard alloys are
presented. It is shown that in spite of rather lesser values of G-ratio and greater specific power
consumption of process in comparison with conventional hard alloys, the total technological
cost price of new alloy application is substantially smaller; it allows to realise the approaches
linked with quality engineering and its cost estimation.

B mHacrosimiee Bpemsi MEpPCNEKTHBBI PA3BUTHUS BBICOKHMX TEXHOJOTUMN
CBs3aHbl C OJHMM U3 OCHOBHBIX HallpaBJIC€HUH B JTOM o0O0JaCTH —
HAaHOTEXHOJIOTUSIMU, KOTOpPBIE 3aHUMAIOTCS CO3JAaHUSIMH  HAHOCTPYKTYP.
Pacmmpenue oOmactell NMPUMEHEHHS STHUX TEXHOJOTHH SBISIETCS Ba)KHBIM
BKJIAJIOM B CTAQHOBJIEHMUM HOBOI'O TEXHOJOTHYECKOIO YKIJaJia, MOJl KOTOPHIM
ClIelyeT TMOHHMMAaTh COBOKYIHOCTb TEXHOJIOTUM, ONPESIONUX OOIIHii
YPOBEHb SKOHOMUKH.

B cBs3u ¢ 3TuM pa3paboTKa M CO3/1aHHE HOBBIX MHCTPYMEHTaJbHBIX
MaTepuajoB, a TaKKe MOUCK 3(PPEKTUBHBIX METONOB HX HCIHOIH30BAHUS
(HaHOWHXKEHEPHUs) SBJISETCS OJHUM U3  (PAKTOPOB, CIIOCOOCTBYIOIIHMX
s dexTuBHON 00pabOTKE COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaT€pUaIOB.

IMeHHO MO3TOMY BO BCEM MHpPE PE3KO YBEJIWYUBACTCS MPOU3BOJICTBO
TOHKOJIMCIIEPCHBIX TBEPABIX CIJIaBOB. B COOTBETCTBHM € COBpPEMEHHOMN
Kiaccuukanuelr B 3aBUCUMOCTH OT BEIWYHMHBI 3€pHA KapOWAHOU assl,
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TOHKOJMCIIEPCHBIE TBEPJbI€ CIUIABBI MOAPA3ACIAIOTCS HAa CYOMHKPOHHBIE C
pasmepom 3epHa 0,5-1,2 wmkwm, ynerpagucnepcusie — 0,2-0,5 MkmM u
HaHOpa3MepHble — MeHee (0,2 MKM; MpU 3TOM 3a/laya MOBBIIEHUS KauyecTBa
TBEPJBIX CIIABOB PEIIAETCA B OCHOBHOM IMYTEM HaHOCTPYKTYPUPOBAHMUS.

[To HamleMy MHEHHUIO Ba)XHO OTMETUTH, YTO B HACTOSILIEE BpPEMS IpHU
pa3paboTKe HOBBIX HWHCTPYMEHTAJIBHBIX MaTepUaioB OCHOBHOE BHHMAaHHUE
yaenseTcs CO3JaHUI0 HAHOKOMIIO3UTOB Ha OCHOBE KapOWIOB C MeTalaMu —
cBsa3kamu, Hampumep WC/Co, KOTOpble€ 3HAUUTEIBHO MPEBOCXOJAT IO
MPOYHOCTH, W3HOCOCTOMKOCTH, YyJAAPHOM BSA3KOCTHU U JPYrUM  (PU3HUKO—
MEXaHMYECKMM CBOWMCTBAM aHAJOTMYHBIE MaTepuaibl C TPAAULMOHHOU
3€PHUCTOM CTPYKTYpOu. BbICOKME XapaKTEpHUCTHKHA TAKUX HAHOCTPYKTYPHBIX
MaTepuasioB OOBACHIIOTCS TEM, UTO MEX]y YaCTUIIAaMU pa3HbIX (a3 (Hampumep,
WC u Co) dopmupyrorcss TpexMepHble KOHTaKThl C Oojiee MPOYHOM
CTpykTypoil. OpjHako, cienyeT oOpaTUTh BHUMAaHUE, YTO YIOMSHYTHIC
MaTepuabl MOIMYYalOT MEXAHUYECKUM IEPEMENIMBAHUEM COOTBETCTBYIOIIUX
MOPOIIKOB C MOCJIEAYIOIIMM XOJOJHBIM IPECCOBAHMEM M 3aTEM CIIEKaHUEM.
Cn0XHOCTBIO 3TOM TEXHOJIOTMM M €€ HEJOCTATKOM SIBIISIETCS MEXaHUYECKOEe
nepeMeIIMBaHue yJIbTPAJUCIEPCHBIX MOPOIIKOB KapOuaa BosibPpama W
KoOanbTa, YTO HE TMO3BOJIAET MOJYy4aThb JOCTATOYHO HAJEKHYIO CTEICHb
OJTHOPOJHOCTH, a B CIICUEHHBIX TBEPJBIX CIUJIaBaxX He o0OecrneuynBaeTcs
HAaHOCTPYKTypHasi pasmepHocTh 3epeH [1]. Kpome Ttoro, mpu oOpaboTke c
BBICOKMMM CKOPOCTSIMHM TEMIIEpATypa B 30HE PE3aHus MOXeT nocturatb 800 —
1000 °C; Takoii ypOBEHBb TEMIIEpaTyp pe3aHUs CIOCOOCTBYET pPa3MSITYCHHUIO
KOOANbTOBOM CBSI3KM M Kak CIEICTBUE, YMEHBIICHUIO TBEPAOCTH
MHCTPYMEHTAJIBHOTO MaTepuasa U CHUKEHUIO U3BHOCOCTOMKOCTH HHCTPYMEHTA.

B cBA3M ¢ 3TUM mpeacTaBisieT MHTEpPEC pa3padOTaHHBIH Ha OCHOBE
MOHOKapOuga BoJib)pamMa HOBBIM HAHOCTPYKTYPHBIM  TBEpAbId  CIUIAB
«BonKap» [2]. OcoGeHHOCTBIO ATOTO MaTepHalia sIBJASETCS TO, YTO OH COCTOUT
Toapko u3 3epeH WC, umeromux pasmep a0 100 HM, u B €ro cocraBe HET
CBS3YIOIUX MaTepuaioB (KoOalibTa, HUKENS W Jp.); UCXOJHBIA MaTepuan Jo
MPECCOBAHMS MO CHEHHAIBHOM TEXHOJIOTUU TpeAcTaBiseT coooii nmopomok WC
c pazmepamu 3epeH 40-70 HM. Bpicokue QuznKo—MexaHUYECKHE CBONCTBA
TBepaoro cruiaBa «BonKap» 1o cpaBHEHMIO € HW3BECTHBIMU MaTEpHAIAMHU
OOyCJIOBJIEHbI BBICOKOAUCIEPCHBIMU 3€pHAMU U TMPOYHBIMU TPAHUYHBIMU
CBSI3SIMU MEXIy HUMH, YTO OOBSICHICTCS MalbiM BPEMEHEM WM CPaBHUTEIHHO
HEBBICOKOU TemmepaTtypoit cnekanus [3]. [lo kmaccudukanum HaHOMAaTEpUAJIOB
no ¢GopmMe U XMMUYECKOMY COCTaBY TBepblii cruiaB Mapku «BonKap» moxHO
OTHECTH K CIEAYIOUIMM TPYIIaM: MO PACIIOIOKEHUI0 KPUCTAJUIMTOB U T'PAHHUIL
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paszena — K YeTBEPTOM IpyIIe, T.€. K PABHOOCHBIM, a I10 XMMUYECKOMY COCTaBY
— K IEpBOM IpynIme, K HaHoMaTepuagaM ¢ OJMHAKOBBIM XUMHUYECKHM COCTAaBOM
KPHUCTAJUIMTOB U TPaHUL] pasjaena [4].

PaccmarpuBaemblii  MaTtepuan NEpPCHEKTUBEH JJi NPUMEHEHHS B
PEXKYIIMX HMHCTPYMEHTaX IpPH BBICOKOCKOPOCTHOM 00paboTke pe3aHueM
pa3IMYHBIX TPyAHOOOpaOaThIBa€MbIX 3aKaJCHHbIX CTajlled M CIUIaBOB, M B
HEKOTOPBIX CIIy4ass MOXET 3aMEHUThb JOPOTOCTOSIIIMK HMHCTPYMEHT U3
KyOM4yeckoro HuTpuga Oopa; ero  (U3MKO-MEXAaHMYECKHE  CBOWCTBA
Ipe/ICTaBJICHbI B TAOIHIIE.

Tabnuna —OcHOBHBIE (PU3UKO-MEXaHUYECKHE CBOMCTBRA MacTuH u3 «BonKap»

Teepnocts, HRA 95...97
Teepnocts HV, I'Tla 23..25
[ImoTHOCTB, MT/M 14,5
IIpounocts npu cxatun, MIla 2600...2800
[Tpounocts npu uszrude (T = 20...900°C), MIla 600...800
TemnonpoBoanocts, BT/MK

nipu 22°C 20

nipu 400°C 30
Tpemmnocrorikocts K., MIIa- M 8,5...12

dopmMooOpazoBaHre pabOUYMX MOBEPXHOCTEH PEKYIINX UHCTPYMEHTOB M3
cruiaa  «BonKap» MoXHO peann3oBaTh TOJBKO B HPOLECCE aIMa3HOTO
nuidosanus. Ilpu sTom Hambonee wnemecooOpa3HO C YYETOM CBOWCTB
Matepuaiia 00padOTKy MPOU3BOJUTH C BBEJCHUEM JOMOJHUTEIbION SHEPIUU B
30Hy HUIM(dOBaHUsA, YTO O0O0ECneyuT CTAaOMIIBHYIO pPa3BUTOCTh pelibeda
aJqMa3HoOro Kpyra. ECTECTBEHHO MpPEANoJIOkKUTh, YTO 00Jajasi MOBBIIICHHBIMU
[0 CPAaBHEHUIO C OOBIYHBIMU TBEPABIMHU CIUIABAMH (PU3HMKO—MEXaHUYECKHUMHU
CBOMCTBaMU, CILJIaB «BonKap» XapaKTepusyeTcs 0COOEHHOCTSIMU
B3aMMOJICUCTBHS C pabouel MOBEPXHOCTHIO KpyTa.

OnnuM w3 Haubosiee PaCHpPOCTPAHEHHBIX KPUTEPUEB OLIGHKH ATOTO
B3aUMOJIEHCTBUS  sABisieTcsl Koa(p¢uuueHnt numdoBanus (Kw)). OH oTpakaer
IPOLECC Pe3aHHs B JAMHAMUKE, BIMSHUE TEMIIEPaTypHO-CKOPOCTHOrO (hakropa,
XapaKkTepu3yeT CBOicTBa 00OpadaThiBa€MOro MaTepuaia, YCIOBUS BHEAPSEMOCTH
penbeda B HEro, a 3HAYUT U CPABHUTEIBHYIO PEXKYILYI0 CIOCOOHOCTh Kpyra,
MOCKOJIBbKY TPOILIECC OCYIIECTBISIETCS 10 yIPYyrod cxeme NUIM(OBaHUS.
PaccmarprBaemblii KpUTEPUI MEHBILIE €IMHULIBI U MPU OMPEACIICHHBIX YCIOBUAX
00pabOTKM MOXKET NPUOIMKATECA Jake K KOXPODUIMEHTY TPEHHS TMapbhl —
nudoBaIbHBINA KPYT — 00pabaTbiBaeMblii MaTepual [5].

Kosddunuent nmudoBanus onpenensercs U3 COOTHOIICHHUS:
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Kw=—, (1)

rae Pz — tanreHuuanbHasg cuia pe3nus, H; Py — panuaneHas cuna pesnus, H.

OKCHEpUMEHTAIbHBIE HCCIIEI0BAaHUS MPOBOJAWINCH, HAa YHHUBEPCAIbHO—
3aTO4HOM cTaHke wmoxaenn 3J[642E, MopepHU3MpOBAaHHOM JUIi 0OOpabOTKH
METOJIOM  ajnMmasHo-uckpoBoro  numdoBanus — (AWII).  lmudoranue
OCYIIECTBILIOCH TOPIoM Kpyra 12A2-45° AC6 na metammdeckoii cBsske M1-01 ¢
OoOpaTHON MOJSIPHOCTHIO MOJCOCTUHEHUEM MOJIOKHUTEILHOTO MOJI0CAa MCTOUYHUKA
NUTAaHUS K aJIMa3HOMY KpYry, a OTpHULATelIbHOro — K oOpabaTbiBaeMOMY
Matepuany. MICTOUHUKOM NUTaHUS SBISUICS CIIEUUATbHBIA T€HEPATOP UMITYJIbCOB.
DIIEKTPUYECKHE PEKMMBI COCTABIIAIN: BEINYNHA TEXHOIOTHYECKOTO TOKa [, = SA,
4acToTa JIEKTPOUMITYJIbCOB f = 22k 11, CKBAXXHOCTb 7., = 2. 3yuasoch BIusiHue
PEXKHMOB pe3aHusi — HOopMaibHOro paminenus (Pu), ckopoctu peszanus (V) u
XapaKTePUCTHK aJIMa3HOTO Kpyra — 3epHUCTOCTH (Z), koHleTpanuu (K); a Takke —
Bpemenu numudosanus (7). ns cpaBHeHus uccnenoBaics Kus npu numdoBaHUM
IJIaCTUH U3 TBepAoro cryiaBa BK6.

B ycnoBusax AHMII Bo BceM [Mamna3oHE YBEIUYEHUS HOPMAaJbHBIX
naBneHut Kw Bospactaer (puc. 1), 94To OOBSACHAETCS Pa3BUTOCTHIO paboueit
MOBEPXHOCTHU KPYyTa, BBICOKON BHEAPSEMOCTBIO PEXYIIUX MUKPOKPOMOK M, KaKk
CIEACTBUE, ONEPEKAIIUM pPOCTOM Ccuibl Pz, [lanpHelliee MNOBBIICHUE
HOPMAJIBHOTO JIaBJICHUS MPUBOAMT K 3aMEIJICHHI0 pOcTa CWiibl Pz u3-3a
HEKOTOPOTO  NPUTYIUICHUS  PEXKYIIUX  DJIEMEHTOB U MEPUOAUYECKU
MOSIBIISIIONIEHCS BEPOSITHOCTH KOHTAKTa CBSI3KM Kpyra ¢ oOpabaThIBaeMbIM
matepuanoM. [lpu AMII B3ammoxeiictBue o00OpabaThiBAEMOro Marepuana c
KPYrOM ONpEAENSIETCSI B OCHOBHOM XapaKTepOM KOHTAKTHUPOBAHUS €ro C
alMa3HbIMU 3€pHAMHU, TPEHUE CBS3KH 3aHUMAET HEOOJBIIYIO JIOJI0 B OOIIeiH
pabore mumMdoBaHMA M OKa3blBaeT cla0oe BIMSHUE Ha HU3MEHEHUE
TaHTeHIIMAJILHON CUIIBI Pz.
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Hopwmanbnoe naBnenue Pu, MIla
Pucynok 1 — Bnusinue HopMalibHOTO AaBieHHs Ha KOADPUIIMEHT NUTHpOBaHUS
1-BK6, 2 — «BonKap»; V=25 m/c; xpyr 12A2-45° AC6 100/80 M1-01-4.
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N3menenue ckopoctu peszanuss or 15 nmo 35 M/c okaspiBaeT BechMa
HE3HAYUTEIbHOE BiUsHUE Ha Kuws (puc. 2), 4TO CBS3aHO C MOCTOSSHCTBOM CHJI
pe3aHusi MpU aIMa3HO-UCKPOBOM NUIM(POBAHUH, U MOXKET OBbITh OOBSICHEHO
MPAaKTUYECKA MaJI0 U3MEHSAIONIMMCS 3HauyeHUEeM KOA((PUIIMEHTOB TpEHUs
anMaza ¢ oOpabaTbiBaéMOM MaTe€puajioM TpU TOBBIIIEHUHU CKOPOCTH
nudosanusi. M3BeCTHO, YTO MpU TOYCHHH MaTEPHUANIOB, HE BCTYMAIONIUX BO
B3aUMOJICHCTBUE C aliIMa30M, U KOT/Ja MPaKTHUYECKH HMEET MECTO YHCThIM
KOHTAKT €ro ¢ o0pabaThiBa€MbIM MaTe€pUalioM, CHJIbl PE3aHUs C YBEIUYECHUEM
CKOPOCTH Tak>Ke HE U3MEHSIOTCA [6].
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Cxopocts pe3anus V, m/c
Pucynoxk 2 — BausiHue ckopocTy pe3anusi Ha KodhGuiueHT nuimmdoBaHus
1-BK6, 2 — «BonKap»; Pn=0,8 MIla; kpyr 12A2-45° AC6 100/80 M1-01-4.

[Ipr anma3HO-UCKPOBOM MNUIM(POBAHUM HU3MEHEHHE 3EPHUCTOCTH B
nuama3one ot 50/40 mo 160/125 He3nauuTenbHO BiauseT Ha Kw (puc. 3), 4To
OOBSICHSIETCSI POCTOM CHJI PE3aHMsl B CBSI3M C KOJUYECTBEHHBIM (PAKTOPOM H
COOTBETCTBEHHO  BO3pPacTaHUEM CYMMAapHOro cedeHusi cpe3a. MOoxkKHO
NPEANOJIOKUTh, YTO KOJIMYECTBEHHBIH (PAKTOpP C TMOBBIIIEHUEM 3EPHHUCTOCTH
npu AWII TBepabIXx MaTepHaloB HE WIPaeT CYIIECTBEHHOW POJIM, TaK KakK y
KPYT'OB TMOBBIIICHHBIX 36PHUCTOCTEN KPYIHBIE 3epHA, UMEIOIUE 00Jiee HU3KYIO
JMHAMUYECKYIO MPOYHOCTh MO CPAaBHEHUIO C MEJIKMMHU 3€pHAMU, MPU U3HOCE U
MOBEPXHOCTHOM pa3pylIeHUU 00pa3yroT OOJbIIOE KOJIUYECTBO MUKPOKPOMOK, U
TakuM 00pa3oM (HaKTOp 3EPHUCTOCTHU B ATUX YCIOBUSX HUBEIUPYETCSI.

ITockonbKy aMa3HO-UCKpOBOE mUIHM(OBaHUE OOECTIeYMBAECT AKTUBHYIO
caM03aTaurBaeMOCTh PEXYyIIero peibeda M padodas MOBEPXHOCTh Kpyra
NpPaKTUYECKH HE 3acalmBaeTcs [7], To npu NUIM(GOBAHMHM TBEPJIOrO CILIaBa
«BonKap» Takke Kkak W OOBIYHBIX TBEPJBIX CIUIABOB KOA()(PHUIIMCHT
nudoBanus Kw B TEUCHUU JJIUTEIHHOTO MPOMEXKYTKA BPEMEHH MPAKTUYECKH
He u3MeHsiercs (puc. 4). TollbkO B yCHOBHSX HUIM(OBAHUS, KOTIA PEXYIIas
MOBEPXHOCTh MPUOOPETACT YCTOMUMBBIM XapaKTep, U KPyr paboTaeT B peKUMeE
caMO3aTauyMBaHWs TMPU BEChbMa HE3HAYUTEIHBHOM KOHTAKTE€ CBSI3KH C
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MarepuaioM, To BenuyuHe Ku/ MOXKHO YCTaHAaBIMBATH CPABHUTEIHHYIO
00pabaThIBa€MOCTh JIFOOBIX TBEPJIBIX CILIABOB, & UMEHHO — OOJIBIIIUM 3HAYEHUS
Kuw cootBeTcTBYET yulias 00pabaThiBa€MOCTb.
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50/40 100/80 160/125
3epHUCTOCTh Z, MKM

Pucynok 3 — BiusiHue 3epHUCTOCTH KPYTroB Ha KO3 pUIMEHT nutnoBaHus
1-BK6, 2 — «BonKap»; Pu=0,8 Mlla; V=25 m/c; kpyr 12A2-45° AC6 M1-01-4.

[IpencraBisgeT HHTEPEC U AHAIU3 U3MEHEHUS YAEIbHOW SHEPrOEMKOCTH B
3aBUCHUMOCTH OT TMPOJOJDKUTENIBHOCTH HUIM(GOBAHUS HAHOCTPYKTYPHOIO
TBepaoro cruiaBa «BonKap» (puc.5). [Ipu aToMm ynenbHas 3HEPTOeMKOCTh (Bm)
nu@oBaHUs ONpeeNsiach OTHOIIEHHEM YHepruu (paboTel A), pacxoayemMoit
B €JIMHUILY BpEeMEHU Ha cHiTUE Macchl (AM ) matepuana [8]:

B_, = > (2)

rne A —pabota, Jx; AM — macca, Kr.

Pabora muumdosanus (4) paccuuThiBalach Kak  POU3BENICHUE
TaHTeHIIMAIbHOU cuibl pe3aHus (Pz) u ckopoctu peszanus (V), a macca
MaTepuana ONpeAessyiach UCXOAsl U3 00beMa CHATOTO Marepuana B €IUHUILY
BpeMeHHU (TIPOU3BOAUTENBHOCTh (J,) M €ro IUIOTHOCTH. TaHreHuuagbHas cuia
pezanus (Pz) u3Mmepsiiach N0 ynpyrol cxeme HUTMGOBAaHUA C IMOMOIIBIO
CIEHHUAIIBHOTO JUHAMOMETPA.

[Ipn anmMa3zHO—HMCKPOBOM LUIM(POBAHUM PEXYIIAS CIIOCOOHOCTh KPYTOB Ha
METAJIJIMYECKOU CBSI3KE COXPaHSETCS MPAKTUYECKU IOCTOSIHHOM B TEUECHUH
JUIUTEIIBHOTO MPOMEXYTKA BpPEMEHH. YJIelbHas 3HEPrOEMKOCTh MIIM(OBAHUS
TBepaoro criasa «BonKap» npu AUWII, Takxe kak u criaBa BK6, nuamensercs
BeCbMa HE3HAUUTEIbHO, YTO CBUJETEIBCTBYET O MNPONOPLHOHAIBHOM
M3MEHEHUH  paboThl  pe3aHusi U COOTBECTBYIOIIEM €l cbheme
MaTepHuaia BO BpEMEHHU.
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Bpems mndosanus T, MuH
Pucynok 4 — Biustnue Bpemenu numdonanus Ha KoddhPuiimeHT nuiudoBaHus
1-BK6, 2 — «BonKap»; Pu=0,8 MIla; V=25 wm/c;
kpyr 12A2-45° AC6 100/80 M1-01-4.

PesynbraThl HcCcCleOBaHWW TMOKa3bIBAIOT, YTO NpH HUIMGOBAHUU
TBepaoro craBa«BonKap» nMer0T MecTo HECKOIBKO MEHbIINE 3HaUeHUs K 1
Oosbiiie Bm 1o cpaBHeHHMIO cO ciuiaBoM BK6, 4TO BBI30BET HE3HAUUTEIHHOE
yBEJIMYEHUE yaelbHOU cebectommoctd muiupoBanus Cui. OnHaKo, ClenyeT
UMETh BBUJly, UTO yJelibHasi ce0ecTOMMOCTh HUIM(GOBAHUS M 3aTOYKU HE
OTPa)KA€T KAYECTBEHHOE COCTOSIHUE W3JEIUM M HHCTPYMEHTA B PEalbHBIX
YCIOBUSX HKCILTyaTallH; noTpeouTes UHTEpECYeT HaJIEKHOCTh
NpUOOPETEHHOM TPOAYKIIMM U, B KOHEYHOM CYETe, SKOHOMHYECKAs
1eaecoo0pa3sHocTh ee npuMeHeHus. [IpoOieMy KadyecTBEHHOro pesyibTaTa
ClIeAyeT paccMarpuBaTh HE TOJBKO TIPU HU3TOTOBICHUHM HW3ACIHN H
MHCTPYMEHTOB, HO U B TMpolecce uX dkciuyatauuu [9]. Beicokad
U3HOCOCTOMKOCTb, OMPEACIISAIONIAs 3HAUYMTEIILHO OOJBIIYIO JJIMHY MYTH PE3aHMUs
Py TOYEHHH TPYAHOOOpPaOaThIBAEMBIX MAaTEPHAIOB CHOCOOCTBYET TOMY, YTO
CymMMapHas  TexHoyiormdyeckas  cebectoumocth  (Cm)  HCHOJIB30BaHUS
HAaHOCTPYKTYpHOTrO TBepaoro cmiaBa «BonKap» CylIecTBEHHO  HHXKE.
Hanpumep, nnuHa nyta pe3anusi (L) mpu TOYeHUHW 3akajlieHHoW cranu XBI
(HRC, 55...58) nHa uuctoBbix pexumax pesanus (V' = 110 m/mun, § = 0,075
MM/00, t = 0,2 MM) ¢ KpUTEpUEM H3HOCA pexXyliero nucrpymenra h, = 0,4 mm
cocraBuia: L=1350M mis1 HAaHOCTPYKTYpHOro TBepaoro cruiaBa «BonKapy», a
s criaBa BK6 — L=1050M; cymmapHasi TeXHOJIOTHYECKasi ceOECTOMMOCTh C
y4eTOM YAENIbHOU ce0ecTOMMOCTH MITU(OBAHUS COOTBETCTBEHHO COCTaBJISET:
Cm=47,21 xon/muH — mist TBepaoro ciasa «BonKap»y u Cm=65,62 xon/mMuH —
1t crutaBa BK6. M35m0xeHHBIN TOX0/1 OTBEYAET PA3BUBAIOIIMMCS B ITOCIICAHEE
BpeMsl TEHACHUUAM, CB3aHHBIM C MHKUHUPHUHTOM KadecTsa [ 10].
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Pucynok 5 — Bimsinue BpeMeHu Ha YHEPTOeMKOCTh MUTU(OBAHUS
1 — «BonKapy», 2 — BK6; Pu=0,8 MIla, V'=25 m/c;
kpyr 12A2-45° AC6 100/80 M1-01-4.

3aMeTHM TaKXe, 4YTO LIEpOXOBAaTOCTh IOBEPXHOCTH crulaBa «BosnKap»
nocse nuMgoBaHus MeHble, YeM TPaAULMOHHBIX TBEpAbIX cIulaBoB. Hampumep,
npy nuM@oBaHUKM HaHOCTPYKTypHOro ciaBa «BonKap» Ra=0,32 mxm (Pu=0,8
Mlla, V=25 m/c; xpyr 12A2-45° AC6 100/80 M1-01-4), a — cnmaa BK6 npu Takux
ke ycnoBusix Ra=0,47 mxm. Bonee BbICOkass TBEpIOCTh paccMaTpUBAEMOIO
Marepuaa IpH ero B3auMoJEHCTBUHN C PEXKYIIEH TOBEPXHOCTHIO alIMa3HBIX KPYTOB
CIIOCOOCTBYET 00pa30BaHUIO 3HAUYUTEIIHHO OoJIbIIIEro KOJIMYECTBA
CYOMUKPOKPOMOK Ha Ka)JIOM 3€pHE, YeM IpH HUIM(OBAHUM APYIUX MATEPHAJIOB;
KpPOME TOrO HAaHO3EPHUCTAs CTPYKTypa MaTepualia Takke CliocOOCTBYET CHUKEHUIO
IIEPOXOBATOCTH 00paOOTaHHOI MOBEPXHOCTH.

Takum 00pa3zoM, MOKHO KOHCTATUPOBATH CYHIECTBEHHOE MPEUMYIIECTBO
HOBOTO  HAHOCTPYKTypHOro TBepiaoro cruaBa «BouaKap» npu  ero
UCIIOJIb30BAaHUM B  KA4YeCTBE pPEXYIIUX IUIACTUH MO CPAaBHEHUIO C
TpaJAMLIMOHHBIMU TBEPABIMHU CIIJIABAMH.
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