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HCCIEJOBAHHE H AHATH3 HHAHHHPHHIT A KAYECTBA
NILTHPOBAHHA HAHOCTPYKTYPHLBIX TBEPJIBIX CILTABOB

Ipedcmasieno pesyitmamu JoctidXcent | aHAN3 IHNCUHIPUHZY AKOCH HAOHOCHPYRM)PHIX
Meepoux CHIAGIE RICIA ATMAZHO-IcKposo2o uLtigneanna. Iloxasano, uje sapmicHa oyinKa FKocmi noza
CYMHIEOM € gaxciusuMm axmopom nNpu NOPISHATLHIG oyiHyi PisHUX mexHoaozill | cnocofis
SUZOMOETEHHA BUPOGIE.

Hpedcmasnenws  pesyicmamel  uccledosanuil  u  GHATNS  UHMICHRNDUHSA  KANECHER
HAHOCMPYEKMYPHEX MESPOLIX CRIAS0E Necle ammaszde-uckposoce uwugosanus. Ioxazawo, ume
CIMOUMOCTHHAA OYEHKA KOYECmen HEcOMHEHHO AGTAEMCA SANCHWM GanmopoM HPU cPAsHUMETsHON
OYEHKE PAITUYHLIX MEXHOIOSUE N CROCOT08 UF2OMOSTIEHUA U3l

The resulis of researches and analysis engineering gquality nanostructure hard alloys are
presented after a diamond-spark polishing. It is shown that a cost estimation of quality undoubtedly is
an important factor at the comparative estimation of different technologies and methods of making of
Wares.

OueHKa., cpaBHeHHe H AHAJIH? KAYeCTEBEHHEIX XAPAaKTEPHCTHK H3OEeIHH H
HHCTPYMEHTA B CTOHMOCTHOM  BHIPAXEHHH  ABIA€TCHE  NEPCHeKTHEHEIM
HanpaeaeHHeM. [loTpeOHTenI®  HHTepecyeT  HAJeKHOCTE [IPHODPETEHHOH
OPOOVELHH, 3K0HOMHYEeCKad Lelleco00PasHoCTE ee pHMeHeHHd. OH CYHTaeT, 910
KA49eCcTBO CTOHT JEHET H Ka4decTBO NPHHOCHT JeHBIH. MO3TOMY TOTOE ILTATHTE
bomeme [1]. Takmm oOpazoM. MOMKHO CIOSIaTk BEIBOL., HTO OpodmemMy
KAYeCTEEHHOTO PE3VILTATA CIAeIYeT PACCMATPHEATL HE TOJABKO H JaMe He CTOIBKD
IpH HITOTOBRIEHHH HINeTHH H HHCTPYMEHTA, CEOIBKO E [pPOIecce HX
IKCILTYATALIHH, DOHATHO, 9T0 TAKHE H3IJeIHA HaHIVT CIpOoC HAa PEIHKE.

OcobeHHCO Ba®HO OUEHHBATE HANEHAHOCTE, HAIpHMEpP, HHCTPYMEHTA B
CTOHMOCTHOM BEIPAKEHHH IIPH CO3JAHHH H MOABJI€HHH HOBEIX HHCTPYMEHTATEHEIX
MATEPHATOE, KOTOPEIE JOEKHE OOECIeTHBATE IO CEOHM (PHIHKO—MeXaHHIECKHM
CBOHCTBAaM H XHMHYECKOMY COCTABY [IOTPeDHOCTH COOTBETCIBVIOIIETO
TEXHOTOTHYECKOTO VEIaga. EciH moI TeXHONOTHYECKHM VEIAOOM [NOHHMATE
COBOKVIIHOCTE TEXHOJIOTHH, ONpeIe/IfIOIIHY INPHIHAKH 3KOHOMHEH, TO CO3IAHHE
HOBEIX HHCTPYVMEHTAIBHEIX MAaTEPHAIOB ABIM€TCHE OJHHM H3 (aKTOpPOB, KOTOPHIH
MO®ET O0OSCIEYHTE BHICOKO3(pdeKTHEHEYIO 00pabOTEY COBPEMEHHBIX H HOBEIX
TPYIHOCOPA0DATEEAEMEIX KOHCTPVEITHOHHEIX MATEPHATIOR.

Kak H3pecTHO B0 BCEM MHpEe B IIOCIEJHEE BPEMSH PEIK0 VEBEIHYHBASTCH
MPOHIBOACTEC TOHKOJHCIIEPCHEIX H HAaHOQAIHEIX MATEpPHAIOE. B CBAIH C 3THM
OpeIcTABIAET HHTEPEC Pa3padoTAHHEIH HOBEIH HAHOCTPYVETYPHEIH TEEPIEIH CILTAE
«BonKap» [2]. OcobeHHOCTEN) JAHHOTO HHECTPYVMEHTAILHOIO MaTepHAIa SBIAETCH
TO, 9T0 B €0 COCTaBe TOMBEOD 3epHA WO H HET CEAIVIOINHX, TAKHX KaK KODAIBT,
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HHKETE H JpPYVTHX JOPOTOCTOAIIHX MaTepHanoB. HcxoZHEIE MaTepHAnT Jo
IPECCOBAHHA 10 CIEIHAILHOH TEXHOJIOIHH HpeAcTaBiIdeT coboH nmopomok WC c
pazMepaMu 40-70HM, a B DOIVIEHHOM TBEpOOM CIUIABe pasMepel 3epeH WC
VBemHIHBarTcd 10 100md. BricokHe dHIHKO—MeXaHHYIeCKHe CBOHCTBA MaTepHAIA
M0 CPAaBHEHHI) ¢ H3IBECTHEIMH TBepARIMH CILIABAMH  ODeCHedMHBAIOTCA
BHICOKOJHCIIEPCHEIMH 3€PHAMH H OPOYHEIMHE I'DAHHYHEIMH CBAIAMH MEEIYV HHMH,
9T0 OOBACHAETCH MATRIM BpPeMEHEeM H CPABHHTEIRHO HEBEICOKOH TeMIIepaTypoH
cnekaHHA. [IpHMeHeHHe peEVIDHX IIACTHH HI cmiraBa «BonKap» nDo3pomser
3IHAYHTEIBHD NOBEICHTE IPOHIBOIHTEIEHOCTE 0OPA0OTKH pe3aHHEeM.

C Uener HIVIEHHA EBOIMOXHOCTEH paUHOHANEHOTO IITHGOBAHHA H
MpPHMEHEHHS MIMTHPOBAHHEIX HECTPYMEHTOE MIPH HX HCMOMB30OBAHHH MpPeACcTaBIgeT
HHTEpec IpOBeIEHHE COOTEEICTBYHOIOHX  HCCAEJOBAHHH.  JECHOEPHMEHTE
NpPOBOOHIHCE Ha  VHHEEPCANBHO—3ATOYHOM  CcTaHKe  mMomemH  3J642E,
MOJEPHH3HPOBAHHOM 1718 00paboTKH METOIOM AMMazHO—HCKPOBOTO IITHGOBAHHS
(AHII). UlradosaHEe ocymecTBIsIock TopuoM Epyra 12A42-45° AC6 ma
MeTanaHdeckod ceBaske MI-01 ¢ oOpaTHOH DOMAPHOCTEIY MOJCOETHHEHHEM
MONOAHTETEHOTO [OMEOCA HCTOYHHEA [HTAHHA K aTMazHOMY  KpPYyTy., a
OTPHUATEIBHOTO — K 00paDaTEIBacMOMY MaTepHaTy. HcToYHHKOM IHTAHHA SBJIAICA
COEUHATLHEIH TIeHEPAaTOpP HMIYILCOB. JMEKTPHYECKHE PEXHMEl COCTABIAIH:
BETHYHHA TEXHOJIOTHIECKOTO TOKA [, = 5A. 9acToTa 37IeKTPOHMITYIBCOB [ =
22l 1, CKBAEHOCTE M, = 2. H3y9anock BIHAHHE PEAHMOE PEe3aHHA — IONEPedHOH
mogaqH (Swon), CKOpPOCTH pe3aHHA (F) H XapakKTepHCTHE alIMa3sHOTO Epyra —
3epHHCTOCTH (Z). KoHmeTpamuH (K) ©OpH 3TOM ONEHHBaTach VIOeTbHAR
cebecTomMocTs mumpoBaEHs (Cw. kom/cw). OTMeTHM, 9TO VIeIBHAE
Ce0eCTOHMOCTE MIMHGOBAHHA TAKKE KAK H OTHOCHTEIBHEIH pacxod amMazoB (g.
MT/T) Jaleko He BCET[a OTPAKaeT TVIIIHE BapHAHT mMaHbGoBaHHA. HeBricokas
yIeIbHAd ceDecTOHMOCTE CBA3AHA C HHIKHM OTHOCHTENBHEIM PACXOJOM AMTMA30B
(Dompmof CHEM MaTepHATA), IIPH 3TOM COBEPIIEHHO HE FapaHTHPOBAHO BEICOKOE
Ea9ecTE0 IIMHQOBAHHEIX HHCTPYMEHTOB. Ha3BaHHEIE KPHTEPHH SBIAKTCA
KOCBEHHEIMH H HE OTPaXkalT OJHOZHAYHO Ka4ecTE€HHOE COCTOAHHE H3IOEeIHH H
HHCTPYMEHTA B PEalbHEIX VCOIOBHAX 3KCITyaTanmHH. llpE onpegensHHH
ONTHMANBHEIX VCIOBHH ATMazHO—HCKPOBOTO NITHGOBAHHA HAHOCTPYETVPHOTO
TBepIoro cinaea «BonKap» nmpHMeHeH MOIX0J. COOTEETCTEYIOIIHA HHAHHHPHHTY
EadecTea. 1% OUEHKH PeaTsHOTO COCTOSHHA HECTPYMEHTA NOCIE ITHQOBAHHT B
VCIOBHAX 3KCILTYATAIIHH, 9TO BAXKHO A% NOTPeOHTENH, NPHMEHATCH KPHTEPHH,
KOTOpPEIH OIEHHBAET HHTETPAIBHEIH II0OKA33aTels KadecTBa. JITOT KpPHTIepHH
VUHTEIEAST CTOHKOCTE HHCTPVMEHTA, XapPaKTEPHIVEMYIO ILTHHOH IIVTH PEe3aHHA B
MeTpax (L, M) H COOTBETCTEEHHO CeDeCcTOHMOCTE MEXaHHYeCKOoH o0paboTKH
pe3aHHeM, a TAKKE YVIETEHYI0 cebecTOHMOCTE MIMH(OBAHHA H MpecTaBIgeT coboil
CYMMAPHVI0 TEXHOIOTHUYECKVI0 cedecToMMOocThs (Cm, Kom/muH). TakmM oDpazom.
baKTHIECKH OIeHHBASTC HANEKHOCTE HHCTPYMEHTA B CTOHMOCTHOM BEIPAKEHHH.
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TexHonorHYecKad ceGeCTOHMOCTE PACCHHTHIBANACE IO H3BECTHOH MeTOTHEE
[3]. PopMyna ong TEXHOIOTEYECKOH cefecTOHMOCTH (Cm, KOI/'MHH) HMEET BHA

466,05+ 0.16Cu V
Cm=37.2+ 0 , (1)

rae Cm — yaensHad ce0ecTOHMOCTE IUTHGOBAHAA (3aT0UKH), Kom/cM3; L — maHHa

IIYTH PEIaHHA, M.
JnHHA OyTH pe3aHHd L OpH TOYeHHH PacCYHTEBAIACE 0 dopumyme:

I= xdl _. @)
10005
rae d — AHAMETP 3aroTOBKH, MM, | — JJIHHA 3aCOTOBKH, MM; 5 — mogada. MM/00.

TaxrM 00pazonM, HEMEHEHHE TEXHOIOTHIECKOH CE0eCTOHMOCTH ONpPEe/IaeTCH
BIHAHHEM JBVX (aKTopoR — ceDecTOHMOCTEN) ILTH(OBAHHA H CTOHKOCTBR
HHCTPYMEHTA.

InA OmeHEH BIHAHHA BAPHAHTA IITHQOBAHHA HA CTOHKOCTE HHCTPYMEHTA
HeOoOXOIHMO YCTAHOBHTE ONTHMAILHEIE PeXHMEl PE3aHHA, IPH KOTOPHEIX CIeIyeT
MPOH3IBOJHTE HCOEITAHHA. H3BecTHO, 9T0 IAf KAXTOH HaphH KOHTAKTHPYIOIIHX
HHCTPYMEHTAIBEHOIO H 00padaTEBaeMOr0 MaTEpHANIOE CYIIECTEVET CEOE 3HAUEHHE
ONTHMANBEHOH TeMNEepaTYpEl H CKOPOCTH, IPH KOTOpoH paboTocnocoDHOCTE
PEEVINET0 HHCTPYMEHTA PEANH3IVETCA HaHOomee momHO [4, 5] JECIEepHMEHTEH
NpPOBOOHIHCE Ha TOKapHO—BHHTOpe3HoM craHke 10K20 npH TodeHHH Oez
OXJIAEIeHHS 3aKaneHHod ctamn XBI (HRC, 55...58), pasMepsl 3aroToBkH d = 45
MM, [ = 200 MM DpH cIegyVIOmHEX peaHMax: F = 110 m/vmm, § = 0,075 Mm/ob, 1=
0,2 mm. Pe3nsl HMENIH cleIyIOIHE FreOMeTPHIeCKHEe MapaMeTpsl: ¥ = -5° a = 8% A
= 0° @ = 45° @; =15° 3a KpHTepHH 3aTYIUICHHA OBII NPHHAT HIHOC MO0 2aJHEH
moBepxHOCTH Ay~ 04 MM, KOTOpDHIH HIMEpANCE HEMOCPEACTBEHHO Ha CTAHKE C
MOMOINEI MHEpocKoma «Mup — 2w

Ha pHc. 1 mnpeacTaBneHa 3aBHCHMOCTE ANMHHEI IIYTH PE33aHHA OT CKOPOCTH
pe3aHHA, 3IHAYEHHE KOTOPOH MOMKHO CYHTATE ONTHMANEHOH IPH NPOBEIeHHH
COOTBETCTEYIOIHX CHCTEMHEIX HCIIEITAHHH HHCTPYMEHTOR, OTMETHM, 9T0 [I0Ja4a
H ITTyOHHA pe3aHHA HeCYIIeCTBEHHO BIHAET HA 3HAYEHHE ONTHMAILHOH CKOPOCTH
pe3aHHd. DBERIMEIeHHAd CHEOPOCTE pe3aHHA [OpH TOUYEHHH HAaHOCTPYETYDHEDM
TBepaeM ciutaBoM «BonKap» (F= 110 mM/MuH) ObLTa IpHHEATA B KadecTBe DazoBoH
OpH OOEHKE ONTHMAJLHOTO BapHAHTA IUMH(OBAHHE IUIACTHH II0 CTOHKOCTHEIM
MOKA3aTeAM HHCTPYMEHTA (I/IHHA ITYTH pe3aHHt L. M).

Ha puc. 2 mpeacTaBieHsl 3aBHCHMOCTH cebecTouMocTH muHbosanna (Cue) |
CYyMMapHOH TexHOmOrHdeckod cebectommMocTE (Cm) OT momepedHOH DOJaqdH
(Smon, MM/ae xox). Kak BHOAHO HaHMeHBIIEe 3HaueHHe Cul 0DECTIEMHBAETCA MPH
MmHGOBAEHH ¢ TonepedHol mogaged Snon = 0,15 vm/ne xox. Ho npm 3ToM (Tabm
1) CTOHKOCTE HHCTPYMEHTA IIPH HCIEITAHHE OKA3EIBACTCA HauEMeHBIeH (L = 1100
M). Hambonemas crofirocTe (L = 1350 M) oOHapyEHBasTCA NPH MIMTHQOBAHHH C
Snon = 0,05 va/me xon. Taxms obpazoM MIIHHY OYTH pe3aHHd (L, M) MOXEHO
CHUHTATE OmpeaeIRIOIIHM daxTopoM CYyMMapHOH TeXHOIOTHIeCKOH
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ceDEeCTOHMOCTH, HAHMEHBIIEe 3HA4UeHHE KOTOpPOH obDecnedHBaeTCA
IUHGOBAHHH HHCTPYMEHTOE ¢ MHHHMAIEHOH MONepedHoH moaaded.

1500

1400 9\
1300 \7

1200 e

Il

HAmma mymm pesapms L, m

1100

70 20 110 130 150
CxopocTek pe3aHHA F, M/MHH

PHCyHOK 1 — 33aBHCHMOCTE JUTHHEI ITYTH Pe2aHHA OT CKOPOCTH Pe3aHHA:
S5=0,075 m/o0, =02 »pa.

h
=

&

—
n
-
LA

CebecTonmMOCTs  TIITApOBAHNA Cw,mﬂfm3
=

0,05 0,10 0,15
IlonepegaHas mogada Snon, MM/AB. X0

PrcyHOK 2 — BiufHAe nonepedHOH NOJATH HA ce0eCTOHMOCTE IUTHQOBAHHA H

TEXHOIOTHIECKVE) Ce0eCTOHMOCTE. 1-Texnonormdeckas cebecTorMocTs (CT), 2 —

CebecrormMocTs mHpoBaand (Cm)
V=15 w/c; kpyr 12A2-45° ACH 100/80 M1-01-4.
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Tabmuma 1 — BauanHe nonepedHoH nDogatdH (Snon, MM/IB X0I) Ha JIHHY IIVTH
pesaHad (L, M)

ITonepearas moaaqH Snon, 0.05 0.10 0.15
MM/IB. X0
JmHa OyTH pe3asHa L, M 1350 1250 1000

IlonoOHEIH ~ XapakTep  COOTHOIIEHHH, HO  MEHee  KOHTPAcTHEIH
00HapVAEHBAaeTCd H OPH aHANH3¢ BIHSHHA CKopocTH (V. m/c) Ha cefecToOHMOCTE
IUH(OBaHHA H CYMMAapPHYI0 TEXHOJIOTHIECKYI0 cebecToEMocTs (pHe. 3). C pocToM
cxopocTH g0 35 m/c cefecToHMocTs MUIHGDOBAHHA CHHEASTCH, 9T0 oOBACHAETCH
TTMABHEIM 00pa3oM MOBEIIEHHEM IPOHIBOIHTENBHOCTH ob0padboTikH. Ho npm
HCOBITAHHH HHCTPYMEHTOB 3aTOYEHHEIX C 3TOH CHEODOCTBEED CTOHKOCTE HX
cHEEaeTcH (Tabm. 2), 9TO eCTecTBEHHO NPHEBOAHT K VEBEIHUCHHE CYMMapHOH
TeXHOMOTHYeCKOH cebecToEMOCTH. Kak BHOHO H2 I[pHBeJeHHEIX JaHHEIX
HaHMeHBINee 3Ha9eHHe Cm obecmeuHBaeTcs mpH ckopocTH F = 15 M/c. To ecTs
ONTHMAIEHOE 3IHAYEHHE €€ CMeMaeTcid B CTOPOHY MEeHBIIHX 3H3IYeHHH
CroemopaTelsHO, MOXKHO KOHCTATHPOBAaTh, YT0 Ha I[MANAINIHX peEHMAaX
mmHdoEaHEA cnaga «BonKapy, HeCMOTPA Ha 3aMeTHO Oolee BEICOKHE IHATCHHA
ce0eCTOHNMOCTH IUIHQOBAHHA, 9TO OOBACHASTCA H OONBINEH 3SHEProeMEOCTEBED
Opolecca, OCHOBHOH BEIAN B CYMMApHYH TEXHOIOTHUECKVHD CEDECTOHMOCTE, €€
CHHJKEHHE, BHOCAT KadecTBEHHEIE MOKAZATeNH, oDecledHBAOMIHE DOIee ERICOKVID
CTOHKOCTE NUTHGOBAHHEIX HHCTPVMEHTOB (IIHHA IVTH pe3aHHas L, M).

2
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CeferToHMOcT:  urmsoranma O, ko oM
=
s

Texmonorageckad cefecTHMICTE O, Kom/ MEH

15 25 35
Cropocrs pezamms F, mic
PucyHOK 3 — BIEfHEEE CKOPOCTH pe3aHHd Ha ceDecToMMOoCT: IUTH(OBAHHA H
TEXHOIOTHIECKYH0 cebecToHMocTE. 1-TexHomoradeckas cebectormocTs (C1), 2 —
CebecrormocTs mmHpoparnd (Co)
Smon = 0,10 rvow/me xox; xpyr 1242-45° AC6 100/80 M1-01-4.
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Tatmuna 2 — BAHAHHE CKOPOCTH pe3asud (V. M/c) Ha ITHHY MVTH pe3aHnd (L. )

CropocTs pesagna V. M/c 15 25 35

JITHHA OVTH pe3aHaa L. M 1300 1250 1100

[IpH aHaNMH3e BIHSHHA 3€PHHCTOCTH (£, MEM) H KOHIEHTPAIIHH aTMA3HEIX
EpVToE (K) Ha paccMaTpHBEaeMEIE [IOKA3aTeNH MPOLUECCOE NUTHQOBAHHA H TOUEHHA
3AMETHOE PAITHYHE He 00HApYEHBaeTcH. PaccuHTaHHBIE 3Ha9eHHA (O, KOILUMHH

MOMYVYIAl0TCA 332 CYeT COOTBETCTBYIONIHX BEIAI0B VEA3SAHHBEIX paHEe KPHTEPHER
(Tabm. 3. 4).

Tabnuua 3 — BIugaHe 3epHHCTOCTH KPYTOB (£, MKM) Ha ceDeCcTOHMOCTE
mHGOBAHHA H TEXHOIOTHIECKVIO CE0ECTOHMOCTE

3epHHCTOCTE KPVIOE £, MEM 50/40 | 100/80 | 160/125 | 200/160
Cemcr{:m»micrh IMTHDOBAHHA 48 45 38 6
Cuu, xKorw'cM

Texuonoruteckas cebecTOHMOCTD 49 50 50 51

Cm. KOIL/MHH

Tatnuoa 4 — BIHAHHe KOHIEHTPAHHE KPVToE (K) Ha cefecTOMMOCTE IUTHGOBAHHA
H TEXHOIOTHYECKVIO Ce0ecTOHMOCTE

KoHueHTpauus kpyroe K 2 4 ] 8
CebecToHMOCTE IUTHHOBAHHEE _
P b 53 45 36 32
Cut, Komw/cM
TexHOoIOrHIecKad cefecTOHMOCTE Cm - _ _
’ 51 50 52 52
KO MHH

Ha OCHOBAaHHH HITOMEHHOTO MOMKHO VIBEDEIATh, HYTO KadeCcTBEHHEIE
XAPAKTEPHCTHKH [IPOLECCOE OO0pabOTEH MOXEHO OINpPeIelaATls B CTOHMOCTHOM
BEIPA®EHHH, H CJIEJOBATENBHO CTOHMOCTHAA OIEHEA KAa4ecTBa HECOMHEHHO
ABIAETCA BAXKHEIM QaKTOpPOM IPH CPABHHTEILHOH OLeHKS PA3NHIHEIX TEXHOIOTHE
H CIIOC000B H3ITOTOBICHHA H3OS/IHH.
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