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AHHOTAUMSA

[IpuBeneHBI OCHOBHBIE CBEACHHUS O METOIMKE MPOBEICHMS SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUH, BKIIIOYAs
OIMMCAaHUE CO3JAaHHBIX YCTAHOBOK M MPUMCHACMBIX METOAOB OLUCHKH JKCILIYaTallHUOHHBIX nokas3arejieli UCIbI-
TYEMBIX OTPE3HBIX TUCKOB, PE3yJIbTAaThl IKCIIEPUMEHTORB, OTPAXKAIOIIUE BIAIHIC TBEPAOCTH MaTepraia oopasia
Ha MHTCHCUBHOCTDL €I0 paCluJIMBaHUs HUCHBITYCMBIM JWCKOM, Ka4Y€CTBO 06pa6OTaHHOl>lI TOBEPXHOCTH, a TAKIKE
HA M3HOCOCTOMKOCTH Paboyeil MOBEPXHOCTH HMHCTpymeHTa. [loka3aHa 3QQeKTHBHOCTh MPUMEHEHUS JICKTPO-
KOHTAKTHOM 00paboTKH paboveii MOBEPXHOCTH C HEIbI0 BOCCTAHOBJICHHUS €€ PEXKYIICH ClIOCOOHOCTH.

KioueBbie cioBa:

OTPE3HOHU IUCK, TCKTPOKOHTAKTHASL 00padOTKa, paCIHINBAHUE, PEKYIIUI HHCTPYMEHT.

Abstract

The basic data about the techniques of conducting experimental studies are given, including the
description of created installations and methods used to estimate performance criteria of the cutting wheels under
investigation. The results.of. the conducted.experiments are presented, that reflect the impact of hardness of the
sample material on the.intensity with.which itiis cut by the tested cutting wheel, the quality of surface machined
and the wear resistance of the working surface of the tool. The efficiency of using electrical contact discharge
machining to restore cutting ability of the working surface is shown.
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Beeoenue 1Y€ 34 UCXOJIHBI KOHTYpP IOBEPXHOCTH.
VIMEHHO 3THM KOHCTPYKTHBHBIE 3JIEMEHTHI
Ha MOJM(PHUIMPOBAHHON MOBEPXHOCTH BBI-
HOJHAIOT POJIb CBOEOOPA3HBIX PEXKYILIUX
AJIEMEHTOB, CIIOCOOHBIX CHUMATh CTPYXKKY

C MATcpualioB, TBEPAOCTb KOTOPLIX HUIKC

PesyapTaTel paHee MPOBEICHHBIX
uccnenoBaunid [1-3] mokasamu, 4to, BO3-
JCHCTBYSI” Ha METAUIMYECKYI0 TOBEpX-
HOCTB AICKTPUUYCCKUMU pa3psaIaMH, MOXK-
HO_TIPUAATh € PEeXYIIyI0 CIOCOOHOCTS.

JTO AOCTUraeTcs 3a cueT (popMHpPOBAHUS
Ha TIOBEPXHOCTH B PE3yJbTaTe DJICKTPH-
YECKOM 3po3uM JYHOK, 1Mo dopme Onus-
KHX K c(hepruuecKrM, UMEIOIINX M0 KpasMm
HAIUTBIBBI 3aCTHIBIIETO METallia, BBIXOJS-

TBEPAOCTU METaJuIa HAIUIBIBOB. TakuM 00-
pas3oM, mporecc MOIU(PHUKAIMU TOBEPXHO-
CTH C UCIOJIb30BAHUEM DHEPIUU DIIEKTPU-
YECKHUX pa3psAloB MOJKHO paccMaTpuBaTh
KaK CIeU(pHUECKYI0 ONEpaLUI0 €€ 3aTo4-
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k. [IpaBUIBHOCTH TAaKOM aHAJIOTUM MOJ-
TBEpPXKIAETCS TeM, 4TO (opMOil U paszme-
POM 3TUX PEXYILIHUX AJIEMEHTOB HA MOJH-
(UIMPOBAHHON  TMOBEPXHOCTH  MOKHO
YIIPABISITh IyTEM H3MEHEHUSI PEKUMOB U
YCIIOBUM BBITIOJTHEHUSI AJIEKTPOKOHTAKTHOM
obpadotku (9KO).

s BeIpaOOTKH pEeKOMEHIAIHi 0
MPAKTUYECKOMY MCIIOJIb30BAHUIO YyKa3aH-
HOTO croco0a 3aTouku paboueil MmoBepx-
HOCTH MHCTPYMEHTA, IOMUMO €€ pexyuien
CIIOCOOHOCTH, Ba)XHO pacrmojiaraTh IaH-
HBIMH, XapaKTEPU3YIOUIUMU YPOBEHb €€
HM3HOCOCTOMKOCTH, a TaKKe KadyecTBO 00-
pabOTaHHOW TOBEPXHOCTH PACTIMIICHHBIX
MaTepuaoB, oOecleynBaeMoe TMpUMeHe-
HHEM Takoro HMHCTpyMeHTa. B cBs3um ¢
TUM 1LIeTb paboThl 3aKiI0oYyalach B KOM-

IUIEKCHOM OIIEHKE BIIUSHMS 3JIEKTPOKOH-
TaKTHOHM 00pabOTKHU paboueii TOBEPXHOCTH
OTPE3HOr0 JMCKAa Ha €ro 3KCIUTyaTallMOH-
HbI€ TIOKa3aTeld, BKJIIOYas PEexXyIIylo CIOo-
COOHOCTh, HM3HOCOCTOMKOCTh U KaueCTBO
pacnmIEHHOM NOBEPXHOCTH 00pasloB U3
pa3IMYHBIX MaTEPUAIIOB.

Memoouka npogedenus
IKCHEPUMEHMATIbHBIX UCCTIE006AHUIL

OOBEKTOM HCCIICIOBAHUS SIBIISUTHCH
IMCKH U3 ctanu Y8A muametrpom 75 MM u
tonumHoW 0,3 MM C IeHTpaTbHBIM I10Ca-
JIOYHBIM OTBEpCTHEM. 16 MM. DJIeKTPOKOH-
TakTHas oOpaboTka nx pabouel MOBEpX-
HoCcTH (peKyILen . KPOMKH) (OCYIINECTRIIS-
Jack cienyrooumm oopazom (puc. 1).

Puc:1. TexHnomormueckas cxema 3JIeKTPOKOHTAKTHON 00paboTKH paboueil MOBEPXHOCTH AUCKA

Jluck 2 3akperunsuics Ha TOPU30H-
TATHHO PACIOJIOKEHHOW ompaBke 3, ycra-
HOBJICHHOH B MOJIIUITHUKAX 5, U BMecTe C
HEH MMeNl BO3MOXKHOCTH IMOBOPAYMBATHCS
BOKpYr ocu. B kayecTBe 3rekrpona-
WHCTPYMEHTA HCIOJIb30BaNach miacTuHa 1
3 ctaym Y8A tommumuoi 0,3 MM, mmpu-

Mawunocmpoenue
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Hoit 8 MM u muHOM 110 mMm. Jluck ¢ mo-
MOIIIbI0 TOKOCHEMHOTO yCTpoiicTBa 4 U
AIEKTPOI-UHCTPYMEHT OBUIH BKJIFOYCHBI B
ANEKTPUYECKYIO 1EMb, COCTOAILYIO U3 HC-
TOYHMKA MUTaHUs MOCTOosIHHOrO Toka WII,
HaKOIMHUTEJIbHOTO KoHaeHcaTopa C u ToO-
KoorpanuuuBaromiero pesucropa R. Hc-



Becmuuk Benopyccko-Poccuiickozo ynusepcumema. 2015. Ne 4(49)

M0JIb30Bajach MpsMas MOJAPHOCTh, IpHU
KOTOpOIl aHoiOM sBIsUICS oOpabaTbiBae-
MBI TUCK, @ KaTOJOM — 3JIEKTPOI-UHCTPY-
MEHT.

[lnactune,  BBINOJHAKOLIENH  POJIb
3JIEKTPOIa-UHCTPYMEHTA, BPYUYHYIO COO00-
1anoch KonedbarenpHoe NBKEHUE Vi, IpH
KOTOPOM €€ KPOMKa TEPUOIUYECKH KOH-
TaKTUpOBaJla ¢ pabouell MOBEPXHOCTHIO
nucka. B mporecce ux cOnMmKeHus Ha pac-
CTOSIHUM, COOTBETCTBYIOIIEM MUHHUMAJIb-

HOMY  MEXDJIEKTPOAHOMY  IPOMEXKYTKY
(MDII), npoucxoaua nmpodoit aucka u Me-
KAy TOBEPXHOCTSIMM BO3HUKAJI JJIEKTPHU-
YECKHW pa3psili, BBI3BIBAIOLIUMN AJIEKTpUYE-
CKYIO DPO3MIO IIOBEPXHOCTEW AUCKA U UH-
CTpyMEHTa. B pe3yibprare paciuiaBieHus U
UCTapeHHus MeTaljaa Ha pabodell moBepx-
HOCTH 0Opa30BbIBAJIaCh JyHKa, MMEIOILAs
10 KpasM HaIUIbIBBI 3aCTBIBILIETO METAJIA,
BBIXOJAIIME 32 €€ MCXOOHBIM KOHTYpP

(puc. 2, a).

6)
hH hl’l

Do

Puc. 2. ®otorpadust 1yHKH, MOTy4YeHHOWHA MOBEPXHOCTU aucka B pesynbrare DKO (a), cxema uzmepsie-

MBIX TTapaMeTpoB JTyHKH (0)

DKCHEpUMEHTHI BBIMOIHIINCH HPU
HANpsHKCHUU HAKOMHUTEIBHOTO KOHICHCA-
topa 80 B u ero emxoctu 300.Mx®d. Ha
pabouyro MOBEPXHOCTH JMCKA HAHOCWIOCH
75 NyHOK, PaBHOMEPHO PaCHONOKEHHBIX
[0 JUIMHE €€ OKPYKHOCTH. HuanexTpuue-
CKasl XKHAKOCTh HE MPHUMEHSIAch, T. €. 00-
paboTKa OCYIIECTBISIIIaCh Ha BO3/IyXE.

[To 3aBepuieHHM 5TOW oOmepaluu ¢
MOMOIIBI0 MHKpockonna MMMU-2 uzmeps-
JUCh TEOMETPUUYECKHE MNapaMeTpbl MOIy-
YCHHBIX Ha 'MOIUPUIIUPOBAHHON MOBEPX-
HOCTH JTucKa JIyHOK (puc. 2, 6), B 4aCcTHO-
CTH, BBICOTA HAIUIBIBOB MeTayuia hy oTHO-
CUTENIbHO UCXOAHOTOo auameTpa aucka Do,
miyOuHa JIyHKH h; ¥ BBICOTa peXyIIero
anemenTa H (anamor 3y0a).

Jis ompeneneHus SKCILTyaTalloOH-
HBIX MOKa3aTele TUCKOB ¢ MOIuUIUpPO-
BaHHOW MyTeM 3JIEKTPOKOHTAKTHOW 00pa-
OOTKHM TIOBEPXHOCTBHIO ObLTIa CO3/1aHa CIie-

Mawunocmpoenue
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[MajgbHas YCTAaHOBKA, CXeMa KOTOPOU TpH-
BeJIcHa Ha pucC. 3.

Ha maccuBHOM ocHOBanmu 1 ycra-
HOBJIeH 3ekTpoasurarens 7 ([1J1-062Y4),
Ha BaJy KOTOPOTO 3aKpEIUIsAeTCs WCIIbI-
Tyembli auck 2. [locneqnemy cooOmaercs
BpalaTeIbHOE JIBM)KCHHE C TOCTOSHHOU
gactoroi N, = 1500 mun . Tloexauii
pacnuIuBaHuIO oOpaszernr 9 3akumaercs B
ormpaBke 8, KOTOpas 3aKperuieHa Ha IIo-
BEPXHOCTH TIOJIBIDKHOW 4YacTH 3 IIapUKO-
BBIX HANPAaBISAIOMUX. YCHUIIUE MPUKATHS
obpasma k pabouell TOBEPXHOCTH IHUCKA,
T. €. Bpe3Has mojada, o0ecreunBaeTcs mo-
CPE/IICTBOM aTTECTOBAaHHBIX I'py30B 6 mac-
COM M, CBSI3aHHBIX C MOABMXXHON YACTBHIO
HaIpPaBJISIOMUX C TTIOMOIIBI0 MPOBOJIOKH 4
u Onoka 5. [Ipu npoBeneHUN dKCIIEPUMEH-
TOB TI0 PACHIIMBAHUIO 00pa3IOB BEIWYH-
Ha ATOrO YCHJIHs OblIa TOCTOSIHHOW U CO-
craBisia 2 H.
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Puc. 3. TexHonoruueckas cxema yCTaHOBKH JUIS PaCHKIMBAHKS 00PA3LOB UCIBITYEMBIM TUCKOM

OOpa3ipl  BHINONHSAINCE B (opMe
IPSMOYTOJIBHOTO TapaiieNenunena (-
Hoii 50 MM C KBaJpaTHBIM IONEPCUHBIM
ceueHrueM 15x8 mm. OHM W3roTaBIHMBA-
nuch U3 aepeBa (cyxas COCHa), OpraHuve-
CKOTO CTEKJIa, TeKCTOJHTA, YIJIeCuTauia 1
KOCTH.

Pexymas crnocoOHOCTh IUCKa O1e-
HUBQJIACh 10 3HAYEHWIO HMHTCHCUBHOCTU
pacnuiuBaHusL | MM 00pa3loB, KOTOpas
BBIUMCIISAIACh. OTHOIIEHUEM-IIOIAAN pac-
MWICHHON - TIOBEPXHOCTH 'S _K TIPOJIOJIKH-
TEIbHOCTH. .~ BBIMOJHEHUS  omepauuu t
(i = Sh).

KauecTBo! pacnuieHHONH MOBEPXHO-
CTH 00pa3loB OLEHUBATIOCH 0 3HAYEHHIO
napaMeTpoOB €€ HIEpOXOBAaTOCTH, KOTOpbIE
M3MEPSUTUCh € TIOMOIIBI0 MTPOPUIOMETpa-
npodunorpada dupmel «Tritnop Xobcon»
(Taylor Hobson).

N3HococTolikocTh paboueil moBepx-
HOCTH JIMCKa OLIEHUBAJIACh 110 M3MEHEHUIO
COCTOSIHUSL I Pa3MEPOB PEXKYLIUX HJIEMEH-
TOB TI0 MEpPE€ YBEIMYCHUS TUIOIIAAN PACTIH-
JICHHOM NOBEPXHOCTU 00pa3lOB HCIBITYE-
MBIM JIUCKOM U COOTBETCTBYIOIIEMY ITHM

Mawunocmpoenue
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YCIOBUSIM W3MEHCHUIO 3HAYCHUS HHTCH-
CHBHOCTH PACITHIMBAHUS |.

M3meHeHre BO BPEMEHHU COCTOSHHS
pabodeli TOBEPXHOCTH JIUCKA OIICHUBAIOCH
myTeM Inepuoguyeckoro ¢ororpaduposa-
HHUSI HA HEH PEeXYIIMX 3JCMEHTOB B IPO-
1ecce IKCIUTyaTallii MCIBITYEMOro ANCKa
(puc. 4), a TaxKe M3MEPEHUs] UX T'EOMET-
PHUYECKHX MMapaMeTpoB, B 4aCTHOCTH, hy, h;
u H (cm. puc. 2, 6).

Pe3ynvmamul IKchepumMeHmanbHbIX
UCC1e006aHUIl U UX 00CyIHCOCHUE

Ha puc. 5 npencraBiensl 3HaYCHHS
WHTCHCUBHOCTH paCIHUJIMBAHUs O00Pa3IoB
U3 Pa3IMYHBIX MATEPHAIOB HCIBITYEMBIM
OTPE3HBIM JTUCKOM.

AHanu3 JaHHBIX MMOKa3aj, YTO HaW-
Gonblree 3HadeHne i = 2371 Mm?/MuH Ha-
OJrofaeTcs TpU paclUJIMBaHUU JIEPEBSH-
HOro o0Opas3lia, a HauMEHbIIEe —
i = 223 MM?/MHH — [IpH PacCIHINBAHIH 00-
pasna u3 Tekcronurta. OTCrOla CIEAyeT,
YTO C MOBBIIICHUEM TBEPAOCTH U MPOYHO-
CTH Marepuaia o0paslla WHTCHCUBHOCTH
€ro PacIUIMBAHUS HCIBITYEMbIM JIHCKOM
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CHIDKACTCSI, YTO MOJHOCTHIO COTIACYETCS C
MOJIOKCHHEM TEOPUH PE3aHHs MaTEPHAajIOB
[4]. B wacTHOCTH, ¢ TE€M, YTO YEM BBIIIEC
TBEPAOCTh U MPOYHOCTh 00pabaThIBA€MOTo
MaTepualia, TeM MEHbIIIE, PH MPOYNX PaB-

a)

HBIX YCJIOBUSX, TTTyOMHA BHEAPEHHS B HETO
PEXYIINUX dJIEMEHTOB MHCTPYMEHTA H, CO-
OTBETCTBEHHO, MEHbILIE 00bEM YJaJICHHOTO
B EIUHUIly BpPEMEHHM Marepuana, T. €.
MEHBIIIE UHTEHCUBHOCTb PACIIUIUBAHMUS.

6)

Puc. 4. ®ororpaduu. pexymiero siemenTa Ha MoanduuupoBanHoi nmyteM JKO paboueit moBepxHOCTH
HUCIBITYEMOI'O JUCKA, COOTBETCTBYIOIIUC paSJII/I‘lHOfl Jiomangu paCHHJ’IeHHOﬁ UM IMOBEPXHOCTHU 06pa3ua U3 TCK-
CTOJIUTA. a — B UCXOAHOM/COCTOSIHNHU; O — mOCIE pacnuanBaHus oOpasua miomanpio 240 M2, B — wiomanso 600 MMZ T — IUIOMAIBI0

840 mm?

B Tabn. 1 npuBeneHbl 3HaUCHUS Tia-
pamerpa Ra pacnmieHHOHC TOMOIIBIO HC-
MBITYEMOTO OTPE3HOTO JUCKA TOBEPXHOCTH
00pa3loB U3 pa3IMuHbIX MaTepuanoB. C
TIEJTBIO0 TTOTYYEHHs JAHHBIX JJISI CPaBHEHUS
(cm. Tabi. 1) yka3aHbl 3HAYCHUS MTapaMeTpa
Ra pacriuieHHoil MOBEpXHOCTH 00pa3IoB,
MOJIyYSHHbIE TPU KCIOJb30BAHUU B Kaue-
CTBE WHCTPYMCHTa HO)KOBOYHOTO TIOJIOTHA
[T0-METAJUTY ¥ MUJIKH JUIS PYYHOTO JT003UKA.

CpaBHUTENBbHBIM aHANNU3 MOJy4YCH-
HBIX JKCIICPUMEHTAIBHBIX JIAHHBIX ITOKa-
3a]l, 4TO C TIOBBIIICHHMEM TBEPAOCTH U
NPOYHOCTH MaTepuajna oOpas3la IIepoxo-

Mawunocmpoenue
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BAaTOCTh €T0 PACHWJICHHOH HCIBITYEMbIM
JUCKOM TIOBEPXHOCTH CHIDKaeTcs. Tak,
3HaueHue mapamerpa Ra mepoxoBaroctu
pacHUIEHHOW TMOBEPXHOCTU ACPEBSIHHOTO
oOpasma cocraBmio 12,55 Mxm, oOpasma u3
yraecutamia — 1,58 MkM u obOpasma u3
texkctonura — 0,96 MKM. AHAJIIOTHMYHO H3-
MeHseTCsl 3HadeHue Ra mepoxoBarocTu
MOBEPXHOCTH  O0pa3loB, PaCHWICHHOMN
HOKOBOYHBIM TIOJIOTHOM TI0 METaJUTy W
MUJIKOW JIsl py4HOTO J1I003uKa. [Ipu sToM B
000MX CITy4asX OHO OKa3bIBaeTCS 3HAYH-
TEJHHO BBIIIE, YeM MPHU PACTTHIUBAHUU 00-
Pa3I0OB UCTIBITYEMbIM JIUCKOM.
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Puc. 5. 3HaueHus MHTEHCUBHOCTU pacnuriinBaHusd 06pa3u013 H3/pa3siiidHbIX MAaTECPUATIOB UCTIBITYEMBIM OT-

PE3HBIM IMCKOM

Tab6un. 1. 3nauenus napamerpa Ra mepoxoBaToeTH PaCIMIICHHOH IOBEPXHOCTH 00pa3IIoB U3 Pa3IMIHBIX
MaTepHaJIOB, TIOJTyYCHHBIE IIPH HCIIOIb30BAaHUHU TPEX BHAOB HHCTPYMEHTOB

3HaueHue napamerpa Ra, MKM, IIEpOXOBATOCTH PACITUIICHHON
II ) TIOBEPXHOCTH 06 A3110B U3 PA3JIMYHBIX MaTECpPUAJIOB
PUMEHSEMBIH JUI paclIMJIMBaHUS UHCTPYMEHT
JlepeBo VYraecuraun Texcronut
HcnbiTyeMblii OTPe3HOM AUCK 12,55 1,58 0,96
Ho>xoBo4HOE ITOJIOTHO MO0 METAILLY 15,45 3,17 1,71
IMunka 11t pyvHOro JI0031Ka 17,79 3,70 3,55

DTO OOBICHACTCS Pa3IMIHOMN “BHICO-
TOW PEXYIIUX. IEMEHTOB (3yObeB) Ha pa-
0ouYeii MOBEPXHOCTH MHCTPYMEHTOB, KOTO-
past ompenenser pa3Mep CHUMaeMou ¢ 00-
pabaTbIBaeMOI TOBEPXHOCTH CTPYKKH, H,
COOTBETCTBEHHO, €€ IIIEPOXOBATOCTh, YTO
MTOJTHOCTBIO COTJIACyeTCs C IMOTYyYEeHHBIMHU
OKCIICPUMCHTANBHBIMU  JTAHHBIMU. Tak,
MIPU pacIMIMBAaHUU 00pa3Ia U3 TeKCTOJH-
Ta MUAJIKOH sl PyYHOTO JI0O3MKa (BBICOTA
3yoa —0,7 MM) 3HaueHue mapamerpa Ra
coctaBmwiIo 3,55 MKM, MPU UCMIOTH30BAHUU
HOKOBOYHOTO TOJIOTHA MO MeTauty (BbI-
cora 3y06a — 0,5 mm) — 1,71 mMkM, a npu
pactIMBaHUN 00pasia UCIBITYEMBIM OT-
PE3HBIM JHUCKOM (BBICOTA PEXKYIIMX 3JIe-
menToB 0,2...0,25 mxm) — 0,96 mkwm (T. e.
CHU3MJIOCH 10 CPAaBHEHHIO C DPACHHINBa-

Mawunocmpoenue
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HUEM IMHITKON JUTs J1003uKka B 3,6 pasa u 1o
CPaBHEHHUIO C PaCIWIMBAHUEM HOMXOBOY-
HBIM MMOJIOTHOM B 1,7 pasa). Takum oOpa-
30M, B OTJIMYME OT TPAJUIIMOHHON 3aTOYKU
WHCTPYMEHTA IyTeM Hape3aHHs Ha ero pa-
Oouell MOBEPXHOCTU 3yObeB, MPUMEHEHUE
OKO mno3Bonsier chopMupoBaTh Ha HeEH
PEXyIIUe 3JIEMEHThl BeCbMa Majloil BBICO-
TBI, BCJICZICTBHE YEr0 TaKOW HHCTPYMEHT
o0ecreyrBaeT BBICOKOE KauyeCTBO pacIlu-
JIEHHOM MOBEPXHOCTH.

BnusHue miomaau noBepxHOCTH 00-
pasiia u3 TeKCTOJINTA, PACIIMICHHON OJHUM
UCTIBITYEMBbIM JTUCKOM, Ha M3MEHEHUE HH-
TEHCUBHOCTH TIPOTEKAaHHUS TpoIlecca OTpa-
’KaeT 3aBUCUMOCTbD, IPUBEJICHHAs! Ha pHcC. 6.

Kak BuIHO U3 puCyHKa, C yBenuye-
HUEM IUJIOUIaJU PAaCHHJIEHHONH MOBEPXHO-
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cT o0Opasia 3HaueHue | cHmxaercs. [lpu
9TOM B jamamna3oHe ysenudeHus S co 120
10 480 MM’/MHH TPOMCXOIMT CHIDKCHHE
pexyIiei cocodHocTn awcka Ha 37,2 %.
[Ipu panpHeimemM Bo3pacTaHuu S, BIUIOTh

o 840 MMZ, TEMIT CHHXKCHHUS | CYIIECTBEH-
HO 3ameisiercst — co 140 o 117 mm?/muH,
9YTO COOTBETCTBYET MAJACHHUIO PEeXKYIIEH
crocoOHoCTH aucka Ha 16 %.

Puc. 6. 3aBUCHMOCTE MHTEHCHBHOCTH pacmjinBaHus o6pa3ua N3 TEKCTOJIMTA OAHUM HUCIIBITYEMbIM JUC-

KOM OT 1u1omaiaun paCHHJ’IGHHOﬁ MM IMOBEPXHOCTHU

OdeBHIHO, HATMYWE TAKOTO BHJA 3a-
BUCUMOCTH 1(S) CBA3aHO C MPOLECCOM H3=
HaIIMBaHUS PEKYIIHX QJICMCHTOB ~Ha MO-
muduuupoBanHoi ‘myrem OKO  paboueit
MMOBEPXHOCTH OTPE3HOTO JIMCKA, IPHBOIS-
MM K CHIDKEHHUIO €€ pexylleil CnocoOHo-
CTH. DTO . TOATBEPKHAACTCS JTAHHBIMH
(puc. 7), KOTOpbIe OTPa’KalOT H3MEHEHHUE
pa3MepoB PEKYIIUX. JIEMEHTOB Ha pado-
4yeil MOBEPXHOCTH OTPE3HOr0 JIMCKa B 3a-
BHCHMOCTH OT-IDIONIAJH PACTIICHHON UM
MOBEPXHOCTH 00pa3Ia U3 TEKCTOIUTA.

AHaNH3. IPEICTABIICHHBIX 3aBUCHMO-
CTe MOKA3bIBACT, 4YTO C YBEIWYCHHEM
IIOIIA I PACTTUIICHHOW TOBEPXHOCTH 00-
pazua BbicoTa H pexymiero sieMeHTa
(amayor 3y0a) Ha paboueil MOBEPXHOCTH
nucka ymensinaercsa ¢ 202 MKM B HCXO[I-
HOM €ro cocTossHUU 110 81 MKM 1ocie pac-
nunmBarus 840 MM IUToIaIM oOpa3sra.
OtmeTtum, uTo BenmmunHa H ckiagsiBaercs
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U3 JIByX COCTABIIAIOIIMX. BBICOTHI HAIUIbI-
BOB METa/lIa TI0 KpasM JIyHKH hy U TiIyOu-
Hbl camoil JjyHku h,. CorimacHo moiyueH-
HBIM DKCIICPUMECHTAILHBIM JIAHHBIM, JOMH-
HHUPYIOIICE BIUSHUE HA yYMEHBIICHHUE BbI-
COTBI peXyIero aieMeHta H okaspiBaer
M3HOC HAIUIBIBOB METallla 10  Kpasm
ayHKU hy, a yMmeHbllleHHe ee TiyOuHbI hj
HE3HAYMTENILHO BIHMSET HAa 3HAYCHHE Mapa-
metpa H. Tak, eciu vcxoaHasi BpICOTa Ha-
IUIBIBOB MeTaiuia cocrasiisuia h, = 93 MkM,
TO TMOCJIE PACIHJIMBAHUS MTOBEPXHOCTH 00-
pasna miomaapio 840 MM? OHa YMEHBIIIH-
nack 10 9 MKM, T. €. B pe3yJibTare U3Ha-
mrBaHUs 3HaueHwe h, cHu3minoce 6Gonee
yeM B 10 pas. B To xe Bpems riryOuHa JTyH-
ku h, yMeHbInuiachk Toiasko B 1,5 paza — co
109 no 72 MxM.

Hanuuue Ha 3aBucumoct H(S) nByx
YUYaCTKOB, OTJIUYAIOUIMXCS TEMIIOM CHH-
xenns H mo mepe yBenmumuenus S, o0bsic-
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HSETCS TIOJIOKCHWEM TEOpPHH W3HAIIMBa-
HUsL Tpymmxcs moBepxHocTer [5]. Tak,
nepBoMy ydacTKy Ha 3aBucumoctu H(S)
COOTBETCTBYET MEPUO]] MPUPAOOTKH, KOTO-
pBIIl XapaKTepH3yeTCss MHTCHCUBHBIM JIH-
HEWHBIM M3HOCOM PEKYIIMX 3JICMEHTOB Ha
paboyell MOBEPXHOCTU MAMCKA, YTO TOA-
TBEPKIACTCS BUJOM Ha 3TOM Y4YacTKe 3a-
Bucumoctd h,(S). Ilocne pacnumuBanus
JMCKOM 0Koso 600 MM? TOBEpXHOCTH 06-

pasna Tepuoj TpUpabOTKH CMEHSETCS
YY4aCTKOM HOPMAJBHOTO (JMHEHHOTO0) H3-
HOCa, Ha KOTOPOM HWHTEHCHUBHOCTh HM3Ha-
IMBaHUSA pabodell TIOBEPXHOCTH JIMCKA
CYIIECTBEHHO CHIDKaeTcsi. B pesynbrare
3HAYCHWE HWHTECHCHUBHOCTH PaCIUIMBAHUS
obpasmua (cM. puc. 5) UCTIBITYEMBIM AUCKOM
Ha 3TOM Y4YacTKE CHIIKAeTCs BEChbMa He-
3HAYUTENBHO — co 125 10 117 MM?/MuH — 1
najiee CyImeCTBEHHO HE N3MEHSCTCS.

Puc. 7. 3aBucHMOCTE \M3MEHEHHS PAa3MEPOB PESKYIIMX SJIEMEHTOB Ha paboueil TOBEPXHOCTH OTPE3HOTO
JICKa OT IUIOMIAIN PACIMIICHHOW MM TIOBEPXHOCTH 00pasla M3 TEKCTOIMTA. 1 — Bhicota 3y6a; 2 — riy6uHA JyHKH;

3 — BBICOTA HAILILIBOB METalljia

O"eBHIHBIM  JOCTOMHCTBOM  pac-
CMaTpuBaeMoOro cmnocoba olecrnedeHus
pexymei cmocoOHOCTH pabodeil moBepX-
HOCTH HHCTPYMEHTA SIBJISIETCS MPOCTOTA
ero peanm3aiud. B maHHOM cirydae He
TpeOyeTcss . MPUMEHEHHS] CIEIUATbHOTO
PEXYLIEro MHCTPYMEHTA U Mpucnocobe-
HUI, KOTOpbIC HCIOJB3YIOTCS TIPU BBI-
HOJHEGHUM TPAIUIIMOHHON OTlepanuu 3a-
TOYKHU MM TICPCTOUYKU HU3HOCUBIICTOCH
WHCTpYMEHTa. B CBs3M ¢ 3TUM mpejicraB-
JACTCA TNCPCIHCKTHUBHBIM  OCYHICCTBJIATH
BOCCTAHOBJICHHE PEXYIIEH CIOCOOHOCTH
U3HOCHUBIIEHCA pabodeil MOBEepXHOCTH OT-
pe3noro aucka mytem ee KO Hemocpen-
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CTBEHHO B IIPOLIECCE BBINIOJIHEHUS OIEpa-
LMY pacHWINBaHus, T. €. 0€3 CHATUA AMC-
Ka co mmnuHaens. s moaTBepiKIeHUs
3TOro ObUIa MpPOBEJACHA OT/AEIbHAs Cepust
JKCIIEPUMEHTOB, B X0Jle KOTOPOM BOCCTa-
HOBJICHHE DEXYIIeH CIOCOOHOCTH H3HO-
cuBlIeiics pabodeil MOBEPXHOCTH IUCKA
ocyuiecTBisioch nyreM ee OKO Heno-
CPEICTBEHHO HA YCTAHOBKE I PaCIUIM-
BaHus oOpasuoB (cMm. puc. 3). DKO BbI-
MOJIHSUIACh IO TEXHOJIOTMUECKOW CXeME,
IpeJCcTaBlIeHHON Ha puc. 1, HO oTiHMuue
OBLJIO B TOM, UTO MOJIOKUTEIBHBIIN MOJIOC
MCTOYHHMKA NMHUTAHHUS C MOMOILBIO IIETKH
MNOAKIIYAJICI K OIpPaBKE C OTPE3HBIM
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JMCKOM, 3aKPEIUICHHOW Ha Bally 3JIEKTPO-
JIBUTATEIIs TIPUBOJIA €TO BPAICHHS.

[lpy mnpoBeneHUH HKCIEPUMEHTOB
UCTIONIB30BAJICS OTPE3HOM NIUCK, KOTOPHIM
IpeBapUTENbHO ObUT pacluieH oOpaser]
U3 TEKCTOJUTA OOMIeH TUIOMAbI0 paciiia
840 mMM?. B pesynbTaTe W3HALIMBAHUS €O

paboueli MOBEPXHOCTH HMHTEHCUBHOCTb
: 2
pacnuiuBanus | coctaBuiaa 117 mMM“/mMuH
_ 2
npoTuB | = 223 MM“/MUH TIOCIIE PACTIHIIH-

Barmst 120 MM ruromaam obpasma. Ilocne
BbInoaHeHUsT OKO HM3HOIIEHHOM NOBEpX-
HOCTH JTUCKA, KOTOpasi OCYIIECTBISIACh B
TedeHue 1,5 MUH, HHTEHCHBHOCTH HOCIHE-
IYIOUIETO paclWIMBaHUs UM oOpasma Io-
BeIicwiiack no 204 MMZ/MI/IH, T. €. JOCTHUIJIa
3HA4YCHUs, OJIM3KOTO K WMHTEHCHBHOCTH
pacrmuBanns obpasua (223 Mwm?/MuH)
HEM3HOMICHHBIM JHCKOM. Takum oOpa3zom,
9KCHEPUMEHTAIbHO JO0Ka3aHa 3(QeKTuB-
HOCTh TIPUMEHEHHS TPEIJIOKEHHOTO CITO-
coba mojiep>KaHusl BHICOKOTO YPOBHS pe-
KYIIEH CIIOCOOHOCTH OTPE3HOTO JHCKa B
TEUYEHUE BCEro MepHoAa BPEMEHHU €ro Hc-
MIOJIb30BAHUS.

Buvieoow

1. PesynpTaThl NpeALIECTBYIOMINX
UCCJIEIOBAHUM TMOKa3alu, 4To MyTeM BO3-
JNEUCTBHSI HAa METAUIMMECKYIO0 IOBEpX-
HOCTBH 3JICKTPUUECKUMU DPaspsIaMU. B. pe-
3yJbTaTe SJCKTPUYECKON 3pO3WH 'Ha Hel
(dbopMupyIOTCS JIYHKH, 110 hopMe OIu3Kue
K cepuiecKrM, UMEIOIINE TI0 KpasM Ha-
IUTBIBBI 3ACTBIBILIETO METaLIa, KOTOPHIE B
COBOKYITHOCTH TMPHUAAIOT. € PEXYIIYIO
CHOCOOHOCTh. Vcxoist U3 3TOro MmokasaHo,
YTO  3JIEKTPOKOHTAKTHYIO  00paboTKy
(DKO) moBepxXHOCTH pa3IUYHBIX 0Opaba-
THIBAIOIIUX HWHCTPYMEHTOB OIPaBIAHHO
paccMaTpuBaTh Kak CBOEOOpa3HyIo orepa-
[IMI0 G 3aTOYKU. YKa3aHO Ha OTCYTCTBHUE
JAHHBIX, OTPAXKAIOIINX, TOMUMO PeXyIIei
CIHOCOOHOCTH, APYTHE€ Ba)KHbIE TEXHOJIOTH-
gyecKHe Mokaszareian padoueil moBepXHOCTH
WHCTPYMEHTa, MOAU(DUIMPOBAHHONH  C
npumenenuem DKO, B 4acTHOCTH, Ka4yecCT-
BO MOBEPXHOCTH PA3JIMYHBIX MaTEpPHAJIOB,
00paboTaHHbIX (paclUICHHBIX) TAKUM HH-
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CTPYMEHTOM, U HM3HOCOCTOMKOCTH €ro pa-
Ooueil MOBEPXHOCTH.

2. Pazpaborana meTonuka TMpoBeje-
HUSL DKCIEPUMEHTAIBHBIX HCCIICIOBAHUIMA,
BKJTIOYAIOMIAsl CO3JaHHOE YCTPOWCTBO JUIS
OKO paboueil MOBEPXHOCTH TOHKHX TOJ-
mmHoi 0,3 MM cranbHbIX (cTams YBA) oT-
PE3HBIX TUCKOB AMAMETPOM /D MM U CO3-
JAHHYI0 YCTaHOBKY, TO3BOJISIONIYIO OIpe-
JICNIATh YPOBEHb OCHOBHBIX TEXHOJIOTHMYEC-
CKHX ITOKAa3aTeJIeH UCIBITYEMBIX OTPE3HBIX
JUCKOB (pexylias cCnocoOHOCTh, KaueCTBO
pacHMJICHHOW TOBEPXHOCTH M HW3HOCO=
CTOMKOCTbB) TPH pacHMIMBAHUN MM (00pas-
[[OB U3 pa3IHYHBIX MaTepuaioB (AepeBo,
OpPraHUYeCKOe CTEKJIO, KOCTh; YIMECUTAILT
U TEKCTOJIUT), TBEPAOCTH KOTOPHIX HIKE
TBEPIOCTH CTANBLHOTO nUcKa. Bo Bcex akc-
MEePUMEHTAX HCIIOJIb30BANCh OTPE3HBIC
JTUCKH, ", paboyasi . IOBEPXHOCTh KOTOPBIX
noaseprainack KO Mpu HEM3MEHHBIX pe-
JKMMax €€ BBIIOJHCHUS: HANpsHKCHUE Ha-
KOITUTEIILHOTO | KOHJICHCATOpa COCTABJISIO
80 B mpu emkoctu 300 Mk®D, KOIUYIECTBO
JNEKTPUYCCKUX Ppa3psAIOB IO JJIMHE OK-
PYXKHOCTH pabodyeil MOBEPXHOCTH AHMCKA
paBHsUIOCH 75, 00paboTKa OCYIIECTBIIS-
Jach Ha BO3JyXe€.

3. Ha ocHoBannu 0000111€HHOTO aHa-
JM3a  TOJIyYCHHBIX OAKCIEPUMEHTATIBHBIX
JAHHBIX YCTAHOBJICHO CIICIyIONICE.

3.1. C mnoBbIIEHUEM TBEPAOCTH U
MPOYHOCTH MaTrepuaiia o0pasiia WHTCHCHB-
HOCTh €T0 PACHWINBAHUS | HUCIBITYEMbIM
JIMCKOM CHIDKaeTcs. Tak, HanOoubIee 3Ha-
YyeHUe | HaOJItoJaeTcsl MPH PacUIUBAaHUU
obpa3siia u3 aepesa — i = 2371 MMZ/MuH, 1a-
Jee 1O yOBIBaloIIEeH — W3 OpPICTeKIa —

1385 wmm?/MHH, "3 KOCTH —
380 MMZ/MI/IH, W3 yrlecurama —
i = 251 Mmm%/Mun. HauMeHbIee 3HAUEHHE |
P PaCIUIMBAHUK 00paslia M3 TEKCTOJH-
Ta paBHO 223 MM?/MuH. [ToKa3aHO, 4TO II0-
JydeHHBbIC JaHHBIC ITOJHOCTBIO COTJIacy-
IOTCSI C TIOJIOKCHUEM TCOPHH PE3aHHs Ma-
TEpPHAJIOB, B YACTHOCTH, C TEM, YTO YeM
BBIIIIE TBEPJOCTh U MPOYHOCTH 00padaThI-
BaeMOIo Marepuana, TeM MEHBIIE, IPHU
MPOYUX PABHBIX YCJIOBUSX, TNTyOWHA BHE-
JPEHHUS B HETO PEKYIIMX JIEMEHTOB MHCT-
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pyMeHTa, U, COOTBETCTBEHHO, MEHBIIIE
00BEM yHANAEMOT0 B CIUHUILY BPEMCHH
Marepuana, T. €. MEHbIIIe MHTEHCUBHOCTh
€ro pacIuINBaHUS.

3.2. C TOBBbIIIEHUEM TBEPIOCTU H
MIPOYHOCTH MaTepHualia o0pasia IepoxoBa-
TOCTh TOBEPXHOCTH PACHHJICHHON HCIIbI-
TyeMBIM JHCKOM, CHIDKaeTcs. Tak, 3Hade-
Hue mapamerpa Ra mepoxoBaroctu pacmu-
JICHHOM TIOBEpPXHOCTH O0pasla W3 JepeBa
cocraBwio 12,55 mMkmMm, U3 yriecuramia —
1,58 mxMm, u3 texkcronura — 0,96 mxm. Ilo-
Ka3aHo, 4TO MPHU MPOYHNX PABHBIX YCIOBUIX
[IIEPOXOBATOCTh PACIUJICHHON TOBEPXHO-
CTH 00pa3loB OMpeneNsieTcss BEICOTON pe-
KYIIUX 3JEMEHTOB (3yObeB) Ha paboueit
MOBEPXHOCTH MHCTPYMEHTa. Tak, mpu pac-
MWIMBAaHUKM 00Opa3ia M3 TEKCTOJIUTA ITHJI-
KO Ui py4HOro J1003uKa (BbicOTa 3y0a —
0,7 mmM) 3HavyeHue napamerpa Ra cocraBu-
o 3,55 MKM, MpU UCTOIB30BAHUH HOXKO-
BOYHOTO TTOJIOTHA TT0 METa/lTy (BhICOTA 3y-
6a — 0,5 Mm) — 1,71 MKM, a IpH pacCIUIH-
BaHWU 00pasla WCIBITYEMBIM OTPE3HBIM
JTMCKOM (BBICOTA PEXYIIMX 3JIEMEHTOB ‘—
0,2...0,25 mxMm) — 0,96 MKM, T. €. CHU3H-
JOCh IO CPAaBHEHHUIO C PACIHIMBAHHEM
MWIKOM 1S J1003uKka B 3,6 pasza v mo.cpas-
HEHHUIO C PACHUIMBAHHEM ~HOKOBOYHBIM
nosotHoM B 1,7 pa3za. TakuM oOpa3zowm,
OKCICPUMCHTAIBHO YCTAHOBIICHO, YTO B
OTJIMYHE OT TPAJAUIMOHHON 3aTOYKHM MHCT-
PYMEHTa IyTeM Hape3aHus Ha ero padoyeii
MOBEPXHOCTU 3y0beB, nmpumeHenne OKO
JaeT BO3MOXKHOCTh C(hOpMHPOBATH Ha HEl
pPeXyIIRE ANEMEHTHI BEChMa MaJION BBICO-
TBI, BCIIEACTBUE YEr0 00€CIIEYNBAETCS BbI-
COKO€ KadyeCTBO PACHUICHHON IMMOBEPXHO-
CTH TIPU HCIOJIB30BAHUU TAaKOTO WHCTPY-
MEHTA.

3.3. C yBenuueHueM IUIOMIAIA pac-
MMWJICHHON TOBEPXHOCTH S oOpasma, pac-
MWICHHOW OJIHUM HCIBITYEMBbIM JIUCKOM,
3HAYCHNEC WHTCHCUBHOCTH €0 PACIHINBA-
Hust' | cHkaercs. Tak, mpu 00paboTke 00-
pasiia u3 TEKCTOJIUTA C YBEIMUECHUEM S cO
120 no 480 MM’ 3HAUEHME | CHU3MIIOCH C
223 no 117 mmZ/muH. IToka3zano, 4yro Ha-
JaM4ue Tajgaromiel 3aBucumMoctd 1(S) cBs-

Mawunocmpoenue

31

3aHO C TMPOILECCOM H3HAIIMBAHUS PEXY-
IIUX 2JIEMEHTOB, C()OPMUPOBAHHBIX B pe-
syapTate ee DKO. Tak, BbICOTa PEXYIIETO
anementa H (ananor 3y6a), cocrosimas u3
BBICOTHI HAIUTBIBOB MeTauia Ny mo kpasm
JYHKA W ¢e TIyouHsl h,, yMeHbIIaeTcs ¢
202 MKM B HCXOJHOM €€ COCTOSIHHUHU IO
81 MkMm mocne pacnmuBanus 840 MM?
IUIOMIAI TEKCTOJIUTOBOTO obpasua. [Ipu
3TOM YCTaHOBJICHO, YTO JOMHUHHUPYIOIICE
BIUSHUE Ha yMeHbIeHne H oxa3biBaeT
M3HOC HAIUIBIBOB METaJlIa IO KpasM JIyH-
KM, a2 W3MEHEHHE ee¢ INyOWHbl He3Hauu-
TEIHHO BIMSAET Ha 3HadeHue H. B gactHo-
CTH, €CITU UCXO/HAS BBICOTA HAILILIBOB Me-
Tauta cocrtasisuia h, = 93 MM, TO TIOCITE
pacnuiIMBaHUs 00pa3iia OHa, YMEHBIINIACh
10 9 MKM, T..€."B pe3yJIbTATE U3HAIITMBAHUS
3HaueHwe ‘h, CcHU3WIOCH @ Ooee YeM B
10'pa3,'B TO BpeMst Kak I1yOuHa JyHKH hy
yMEHbIINIach TOJbKO B 1,5 paza — co 109
10 71 MKM.

4. Tloka3aHo, 4TO MO TPUYUHE IPO-
CTOTHI ~BBIIIOJIHEHUS  3JICKTPOKOHTAKTHYIO
00paboTKy MOXKHO 3((HEKTUBHO HCIOIB30-
BaTh JUISI BOCCTAHOBJICHHS PEXYIICH CIIO-
COOHOCTH W3HOILICHHOW paboueil TMOoBepX-
HOCTH OTPE3HOTO JMCKAa HEMOCPEICTBCHHO
Ha TMPUMEHSICMOM TEXHOJIOTHYECKOM 000-
PYJIOBaHUU B XOJE OIEPAIlMU PACIMIIHBA-
HUsI. DKCIIEPUMEHTAIILHO YCTAHOBJICHO, YTO
3a cuer DOKO wu3HOIIEHHOW B pe3yibrare
pactiiuBanus 720 MM wiomaan oopasia
U3 TEKCTOJIMTA WHTCHCUBHOCTH PACITHIINBA-
HUA nosblmaerca co 117 no 204 MMZ/MI/IH,
9TO TIOYTH COOTBETCTBYET HAYAILHOMY
3HAUYEHUIO WHTCHCHBHOCTH PaCIWIMBAHUS
oGpasua (223 MM?/MUH) HEH3HOLICHHBIM
auckoM. [Ipu 3TOM Ba)XHO OTMETHUTH, YTO
MIPOJIOJDKATEITLHOCTh BOCCTaHOBJICHHS
peXyIIeH CHOCOOHOCTH JIUCKA MyTeM
OKO ero m3HOIIEHHOH pabodveil moBepx-
HOCTH cocTasiiieT Bcero 1,5...2 MuH, 4TO
B COBOKYITHOCTH CBHUJCTEILCTBYET 00 (-
(EKTUBHOCTH TPUMEHEHUS MPEIIOKESHHO-
ro cmoco0a TOJEpKaHUs BBICOKOH pe-
XKyIIeH CIIOCOOHOCTH OTPE3HOTO IHMCKa B
TEYCHHE BCErO IMEPHOJa BPEMEHHU €ro HC-
MOJIb30BAHUSI.
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