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AHHOTALUSA

[IpuBeneHBI Pe3yIbTAThl IKCIICPUMEHTATIBHBIX HCCIICOBAHU, OTPaXKarOLUINe BIMSIHUE MOTUDHUKAIIMN HC-
XOJTHOM MOBEPXHOCTH MPOBOJOYHOIO HHCTPYMEHTA IyTEM €€ AICKTPOKOHTAKTHOM 00pabOTKH Ha €ro OCHOBHBIC
9KCIUTyaTAIMOHHBIC MTOKA3aTENU, B YACTHOCTH, HA PEIKYILYIO\CIOCOOHOCTE TIPH PACIIIUBAHUUA MM CTCKIISTHHBIX
1 (heppUTOBBIX 00PA3LOB C HCIOIH30BaHKWEM aOpa3MBHON CYCICH3HH, Ha MHTCHCHBHOCTH €r0 W3HAIIUBAHHS H
3HAUYEHUE OTHOCUTEJIBHOI'O U3HOCA, & TAKXKE Ha MPOYHOCTH IPOBOJIOYHOI'O. MHCTPYMEHTA Ha pa3phiB. M310%KeHbI
OCHOBHBIE TIOJIOKCHUS MEXaHU3Ma IMOJOXHUTEIHHOTO BIMSHUSA NapaMeTpOB MOAUDUIIMPOBAHHON MMOBEPXHOCTH
MIPOBOJIOYHOTO HHCTPYMEHTA Ha TIOBBIIICHHE €0 PeXYIIeH CITOCOOHOCTH M 3HAYEHHE OTHOCUTEIHHOTO H3HOCA.

KiroueBble cjioBa:

MIPOBOJIOYHBIN WHCTPYMEHT, JJIEKTPOKOHTaKTHasi 00pabGOTKa, paclminBaHHE, MPOYHOCTH HA Pa3pHIB,
HW3HOC.

Abstract

The results of the experimental researchare presented reflecting how the modification of an initial surface
of awire tool by electrocontact treatment affects basic performance characteristics of the tool. In particular, how
it affects its cutting ability when sawing, glass and ferrite samples with the application of abrasive suspension, as
well as the intensity-of its wear, the value of relative wear, and the tensile strength of a wire tool. The paper
presents the basic mechanism of the positive effect of parameters of the modified surface of a wire tool on
increasing its cutting power and-thevalue of relative wear.
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Beeoenue CJIMTKA 3HAYUTEIbHO OOJBLIIEr0 JUaMET-
pa, obecmeunBasi MpPU ITOM MEHBIIYIO
TOJIIMHY pacluiia ¥ MEHbBIIYIO TITyOuHY
MEXaHMYEeCKHU HapymeHHoro cios. Cyiie-
CTBEHHBIM HEJOCTAaTKOM MHOTOIPOBO-
JIOYHOW PE3KU CIUTKOB IOJIYIPOBOIHH-
KOBBIX MaTe€pHajoB C MoJadel B 30Hy 00-
paboTKH aOpa3uBHOM CYCIICH3UU SBIISIETCS
HU3Kas MPOU3ZBOJAUTEIHLHOCTh BBIMOJIHE-
HUs ornepanu. CBsS3aHO 3TO C TEM, 4TO
MaTepuai 3arOTOBKH B 30HE CKOJIB3SIIETO

B nocrnenHee Bpemst uist pa3aeacHus
(pacimMBaHuUs) CIUTKOB MOHOKPHUCTAJ-
JMYECKUX  TOJTYIPOBOJHUKOBBIX Mare-
pHAJIOB Ha IJIACTHHBI B KAYECTBE MHCTPY-
MEHTa HCIOJb3YETCs TOHKAas (IHaMeTpoM
0,15...0,3 wmM) crambHas MPOBOJIOKA
[1, 2]. TakuM MHCTPYMEHTOM, B OTIHYHE
OT ajJMa3HBIX KPYrOB C BHYTPEHHEH pe-
KyIIeH KpPOMKOH, MOXXHO 0oOpabaThIBaTh
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KOHTaKTa C IOBEPXHOCTHIO HMHCTPYMEHTa
MOJIBEPTaeTcs BO3JEHCTBHIO aOpa3MBHBIX
YaCTHI, HAXOJAIIUXCS B HE3aKPEIJICHHOM
COCTOSTHMM ¥ OOJIaJafolIuX BBICOKOW CTe-
NEHbIO MOJBMKHOCTH 32 CUET X IepeKa-
ThIBaHUS. [10 CpaBHEHHIO C 3aKPETICHHBI-
MU Takue abpa3uBHBIC YACTHUIIB! BBI3BIBAIOT
3HAYUTEIBHO MEHBIIIEE Pa3pylIeHHE MaTe-
puana 3aroToBKd, oOyCJIOBIMBas TEM ca-
MBIM HHU3KYIO MMPOHU3BOAUTCIBHOCTHL IIPO-
1ecca pacuIMBaHusl.

C 1enpio ee MOBBIIEHUS aBTOPaMU

[3, 4] mpemnoxeHO UCIOIB30BaTh MPOBO-
JIOYHBI WHCTPYMEHT, HMCXOIHAs IOBEpPX-
HOCTh KOTOPOTO MpPEIBAPUTEIBHO MOMAM-
bunmpoBaHa IyTeM 3JIEKTPOKOHTAKTHOMH
00paboTKH.

B pesynbpTrare 351eKTpUYecKoi 3po3un
Ha IWIMHAPUYECKON MOBEPXHOCTH IMPOBO-
JOKH (POPMUPYIOTCS XapaKTepHbIE YTIIyO-
JICHUS B BUJIE MHOXKECTBA OTAEIBHBIX ITy-
HOK (puc. 1), UMEIOIIKX 1O KpasiM HAILIBIBBI
MeTaia, 00pa3yrole BhICTYIIbI.

Puc. 1. ®ororpadus MOBEPXHOCTH MPOBOJIOYHOTO HHCTPYMEHTA IIOCIIE €€ AIICKTPOKOHTAKTHOW 00padoT-

KU. 1< nyHKa; 2 — HAIUTBIB

B COBOKYNHOCTH 3TH JIYyHKH W BBI-
CTYNBbl BBITIOJHIIOT POJIb CBOEOOPA3HBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB, HPEMATCT-
BYIOIINX TIEPEKATHIBAHUIO aOpa3HBHBIX
yactull. OHHM, Ha00OpPOT, CIOCOOCTBYIOT
3aKpEIUICHUI0 HAa TIOBEPXHOCTH HHCTPY-
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MEHTa B 30HE €€ CKOJIB3SIIEr0 KOHTAKTa C
o0OpabaTbIiBaeMOI 3aroTOBKOH, Omaronmaps
yeMy MaTepHal MocjeJHel B 30HE pacIu-
JIMBaHUs TIOABCPracTCsa MCXAaHUYCCKOMY
BO3/ICIICTBUIO OOJIBIIIEro KoJan4yecTBa abpa-
S3UBHBIX YaCTUI, HaAXOOAIIMUXCA B 3aKPCII-
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JeHHOM cocTosiHur. OHM B CpPaBHEHHH C
MIePEKATHIBAOIIUMUCS a0pa3MBHBIMU 3€p-
HaMU BBI3BIBAIOT 0OJiee MHTEHCHUBHOE pa3-
pylLIeHHe MaTepuaia, B pPe3yJIbTaTe Yero
cyuiecTBeHHO (B pa3bl) MOBBIMIACTCS TPO-
M3BOAMUTENBHOCTE 00paboTku [4]. B mpen-
IIECTBYIOIINX HCCIEIOBAHUIX OTCYTCTBY-
IOT CBEIEHUS O BIMSHHHA DTOrO CIOCO0a
MoaAU(HUKAIINN TTOBEPXHOCTH MPOBOJIOYHO-
ro MHCTPYMEHTa B TpOIECCE pacCIHINBa-
HUS TBEPJBIX U CBEPXTBEPABIX MaTEPHATIOB
Ha €ro W3HOCOCTOHKOCTH, SIBIISIOLIYIOCS
BXKHBIM OKCIUTyaTallUOHHBIM TOKa3aTe-
nem. Kpome Toro, mocie 371eKTPOKOHTAKT-
HOM 00paboOTKU B pe3ylbTaTe JOKAILHOTO
yAaJCHUST METaUIa C TIOBEPXHOCTH MPOBO-
JIOYHOTO HMHCTPYMEHTA IUIOMIA[h €ro TO-
MEPEYHOTO CEYCHHS B MECTaX PaCIOI0XKe-
HUs yriiyOsieHud (JTyHOK) YMEHbBILAETCS,
BBI3bIBAsT HM3MCHCHHS €r0 MPOYHOCTHBIX
XapaKTepUCTHK M, B YaCTHOCTH, MPOYHO-
CTH Ha pa3peiB. OTMETHM, YTO ITOT IOKa-
3aTeNb SIBISCTCS TNPHUHIUIHAIBHO BaXK-
HBIM, T. K. C HUM CBS3aHO oOOecIeueHue
TpeOyeMoro B TMpOIECCEe pACTHIUBAHHS
YCWINS HATSHKEHUS MPOBOJIOYHOTO HHCT-
pymenTta. [loaromy, paccmarpuBas  teie-
coo0Opa3HOCTh U 3((HEKTUBHOCTE, MPHMeE-
HCHHS  DJICKTPOKOHTAKTHOW00pabOTKH,
HEO0OXOJIMMO YYHUTHIBATh €€ KOMIUICKCHOE
BJIMSIHUE HAa YPOBEHb AKCILTyaTallMOHHBIX
rokasaresiei MpoBOJIOYHOTO MHCTPYMEHTA,
BKJIIOYAsl €r0 PEKYNLYI0 CIIOCOOHOCTB, W3-
HOCOCTOMKOCTh WATPOYHOCTH HA Pa3PHIB.
Lenp pabOTHI 3aKiOYaNach B KOM-
IUICEKCHOM .~ OKCIIEPUMEHTAJIBHON  OLICHKE
BJIMSIHUS . PEKUMOB - ICKTPOKOHTAKTHOU
00pabOTKM TOBEPXHOCTH MPOBOJOUYHOTO
WHCTPYMEHTAa Ha. 3HAYCHHUS YKa3aHHBIX
IKCIUTYaTAIMOHHBIX MTOKA3aTEIICH.

Memoouka nposedenusn
IKCHEPUMEHMAIbHBIX UCC/1€006aHUT

B kagectBe ucmbITyeMBIX 00pa3IoB
UCTIONIb30BaJIaCh CTallbHAsl JIATyHUPOBAH-
Hast ipoBosioka quamerpom 0,3 MMm. Diek-
TpOKOHTakTHast oOpabotka (DKO) mo-
BEPXHOCTH 00pa3IoB MPOBOAMIACH C TO-
MOIIBIO CMEUUAIBHO CO3AaHHOW yCTAHOB-
KM, TIPUHIIUIHATIBHAS cCXeMa M TOApOOHOe
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OIMCaHUE KOTOpOH mpuBeneHbl B [5]. B
XOJI¢ BBITIOJIHCHHUS 3TOHM OIepaliy Bapbh-
POBAIMCh HAMPSDKEHHWE HAKOMUTEIBHOTO
KoHmeHcatopa U mpum  ero emMKocTd
300 Mx® — ot 18 no 48 B, wacTora mpepsi-
BaHUs dyieKTpuueckor memu f — ot 6 10
20 T'm; ckoOpoCTh MepeMenIeHus: IPOBOJIO-
ku V OblUla MOCTOSIHHOM M COCTaBisijia
15 mm/c. OOpaboTka OcCymIecTBIsIach C
IPUMCHCHUEM JTUJICKTPUICCKON KUIIKO-
cTH (IUCTUIUTMPOBAHHAS BOJIA).

[Tocne DKO mpoBosounoro odpasma
Ha MPHUHATBHIX PEKUMaX MPOBOIUIUCH AKC=
NEPUMEHTHI 110 OMPEHCIECHUIO €T/ PeKY-
mel CrnocoOHOCTH, - H3HOCOCTOMKOCTH U
BEJIMYMHBI YCWJIMSl Ha pa3phiB: Peymas
CHOCOOHOCTH OlEHHBANACh+ 110..3HAUEHUIO
WHTCHCUBHOCTH PACIIIIMBAHUS TIPOBOJIOY-
HBIM HHCTPYMEHTOM CTEKJISTHHOTO 00pasia
C /UCIIONB30BaHUEM, CTICIIHAIBHO CO3/aH-
HOW yCTaHOBKH;-IIOJAPOOHOE ONMHCaHUE KO-
Topoii mpuBegeHo B [5]. PacmuimBanue
OCYILECTBIISTIOCH MPH BO3BPATHO-TIOCTYTIA-
TEJbHOM, IBM)KEHUH CTEKIITHHOTO 00pasia
OTHOCHUTEJIEHO MPOBOJIOYHOTO MHCTPYMEH-
Ta, 3aKkpervieHHoro B II-oOpa3Hoii pamke,
NP HEM3MECHHOM YCHJIMHM €r0 TPWKATHUS
(P = 300 H) k moBepxHocTH 0Opasia. Yac-
TOTa JIBOMHBIX XOJOB 00Opa3lia B MUHYTY
cocrapmsiia 60 mpu  BenmuumHE XOAa
100 mm. Ilpumensnach abpa3uBHasi Cyc-
TIEH3MUs, COCTOSINAasT M3 OJHOH BECOBOH
4acTH MHUKPOIIOPOIIKA KapOuaa 3eJIEHOTO
K3M 28 u Tpex gacTeit MalmmHHOTO Macia,
HAHOCUMasi C TOCTOSIHHOW TEPUOIUYHO-
CTBIO Ha TOBEPXHOCTH MPOBOJIOYHOTO HH-
cTpyMeHTa. [IpolOIKHUTENBHOCT PACIIH-
JUBaHUS CTEKJSIHHOrO obOpasia t cocras-
msma 10 mMuH. 3HaueHHEe MHTEHCHBHOCTH
pacnuIMBaHUs | BBIUYKCIISAIOCH KaK OTHO-
HICHUE TUIOIIAH TPOIUIICHHOTO Ha 00pa3-
I yJ9acTKa KO BPEMCHH BBITIOJTHEHHUSI OTe-
pauuu: | = S/.

N3HOCOCTOMKOCTH IIPOBOJIOYHOTO
WHCTPYMEHTA OIICHUBAJIACh IO YMECHBIIIC-
HHUIO €ro JuaMeTpaibHOro pasmepa d 3a
BpEMsl paclUIMBaHUsI 00Pa3IoOB U3 CTEKIIa
u Qeppura. JuameTpanbHblii pa3Mep OIl-
penensiics epe]] pacuInBaHuEeM U TIOCTIe
HETO C TMOMOUIBIO 3JEKTPOHHOTO MHKPO-
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MeTpa ¢ I[eHOH aeneHuss 1 MKM B JIBYX
B3aMMHO-TICPIICHIUKYJIIPHBIX TI0 CEYCHHIO
HampaBiieHusX. C yuyeToM HEpaBHOMEPHO-
T'0 U3HOCA TIPOBOJIOYHOTO HHCTPYMEHTA I10
€ro JUIMHE, BBI3BAHHOTO MPHUHITON KUHE-
MaTHKOW  pacnuiuBaHus  (BO3BpATHO-
MOCTYIATEIbHOE JIBH)KEHUE 3arOTOBKH),
W3MEpEHUEe  JUaMETPAIbHOTO  pa3Mepa
MPOBOAMIIOCH B TSATH CEUYCHHSX. OJHO B
IIEHTPE, & OCTATLHBIC — TI0 00€ CTOPOHBI OT
Hero Ha pacctossHud 10 u 15 mm.
[TpoyHOCTH MPOBOJOYHOTO HHCTPY-
MEHTa TMPH €ro OJHOOCHOM PACTSIKEHUU
ompesesiach C IOMOIIBI0 Pa3pPHIBHOM
Mamael NDW-S-0,5 ¢ ycraHOBI€HHBIM
natyukoMm LSR-2 1 kN. Wcnbrtanusam mos-

Beprasiuck 10 00pas3noB MNpPOBOJIOYHOTO
WHCTPYMEHTA B HMCXOJHOM COCTOSIHUH €rO
noepxHoct u 10 oOpas3noB mocie ee
AIIEKTPOKOHTAKTHON 00Pa0OTKH.

Pe3ynvmamut IKcnepumenmanbHbIxX
uccied06anuil u ux oocyycoenue

B Tab6n. 1 npuBeneHpl 3HAYCHUSI WH-
TCEHCHUBHOCTHU paCHI/IJ'II/IBaHI/ISI CTCKIIAHHOT O
oOpasiia TPOBOJIOYHBIM HHCTPYMEHTOM B
HCXOJHOM COCTOSIHHH €TO MOBEPXHOCTH U
MOCJIE DJIEKTPOKOHTAKTHOM- 00pabOTKH TipH
Pa3IMYHBIX HAMPSHKEHUU HAKOMUTEILHOTO
koHgeHcaropa U m.uactore kojcOanuii f
ANIEKTPOMArHUTHOT'O BUOpaTOpa:

Ta6un. 1. 3HaueHHs HHTCHCUBHOCTH PACIMIMBaHKS CTEKISIHHOIQ 00paslia MPpOBONOYHBIM HHCTPYMEHTOM
B MICXO/IHOM COCTOSIHUH €T0 IOBEPXHOCTH U MOCJIE €€ IIEKTPOKOHTAKTHOW 00paboTKu

3HaYeHHe HHTEHCHBHOCTH PACTHIMBAHHS CTEKILIHAOTO 00pa3ua i, MM2/MHH

B UCXO/THOM

IOCJIE 3JIEKTPOKOHTAKTHON 00paboTKU MpHy pa3luyHbIX HATIPSKEHUH
HaKOIHUTEIbHOr0 KoHJeHcaTopa U u yactoTe paborsr Bubparopa f

COCTOSIHHH I10-

f=10Tn U=36B
BEPXHOCTH
U=18B | U=28B | U=36B |\U=48B | f=6Tu+| f=8Tu | f=10Tu | f=12Ty |f=20Tu
0,12 0,18 0,21 0,24 0,25 0,17 0,18 0,20 0,27 0,26

W3 anHanm3a TNpHUBEACHHBIX JTaHHBIX
CJIEZyeT, 4TO MOAN(HKAIIMA UCXOTHOM 110~
BEPXHOCTH TPOBOJIOKH MYyTEM €€ 3JIeKTPO-
KOHTAKTHOH 0OpaOOTKH BO BCEX Clyyasx
o0ecIieunBaeT MOBBIIICHNE PEXYIIEH CIo-
COOHOCTH.. MHCTpYMeHTa. /C' yBeInYeHUEM
HaNpsDKECHAS. HAKOMHMTENFHOTO KOHJIEHCa-
Topa ¢ 18710 42 B 3mHaueHue pexyuien
CTIOCOOHOCTH COOTBETCTBEHHO BO3pPACTAET
¢ 0,18 110 0,25 MM°/MHH, T. K. TTOBBIIIACTCS
SHEPIHs MMILYJIbCa, YTO COMPOBOXKIACTCS
pOCTOM _pa3Mepa JIyHOK M HAaIlIBIBOB Me-
Taljla MO WX KpasM, T. €. JJIEMEHTOB Ha
MOBEPXHOCTH MPOBOJOKH, OTBETCTBEHHBIX
33 CHW)KCHUE CTETICHH TOABIKHOCTH abpa-
3MBHBIX YaCTHI[ B 30HE pacnuiuBaHus. B
pe3ynbTaTe ¢ yBEITHMUYECHHEM Pa3MeEpPOB ITUX
9JIEMEHTOB BO3pacTaeT KOJIMYecTBO alpa-
3MBHBIX 3€PEH, HaxXOIIIUXCS B 3aKper-
JICHHOM COCTOSIHUHM, OOYCJIOBIHMBAs TeM
CaMbIM TIOBBIIICHHE WHTEHCHUBHOCTH pac-
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MAJIUBAHUS 00pas3Iia.

C pocTOM 4acTOTHI CIIEIOBAHUS HUM-
nyJa6CoB (4acTOTHl pabOTHI BHOpaTopa) B
npouecce OKO mnpoBOIOYHOrO HHCTPY-
MEHTa 3HAa4eHHE€ HMHTEHCUBHOCTH pacCIu-
JMBaHUs B AuanazoHe naMeneHus f or 6 no
12 T'n yBenmuuuBaeTcsi, a Ipu JadbHEHIIIEM
MOBBIIIICHUH YaCTOTHl — HECKOJILKO CHUXKa-
eTcs. BiusHMEe dYacTOTHl TapaMmerpa Ha
nporecc MoAu(pUKAIUKA HCXOJHOW TIOo-
BEPXHOCTH TIPOBOJIOYHOTO HWHCTPYMEHTA
CBSI3aHO C U3MEHEHUEM KOJIMYECTBA JIYHOK,
MPUXOAAIINXCS Ha EAWHUILY €r0 JTHHEI.
[ToBeIlIEHUE TMOCIETHETO IOKazaTems 3a
CYET YBEJIWYEHHUsSI YaCTOThl PaboThl BHOpa-
TOpa TPUBOJUT K CHIDKEHUIO CTENECHU
MTOJIBFOKHOCTH aOpa3WBHBIX YaCTHIl B 30HE
pacnuIMBaHUs 3a CYET POCTa KOJIMYECTBA
ANIEMEHTOB (JIYHOK W HAIUIBIBOB METAJlIa),
MPUXOAAIIUXCS Ha EIUHUYHYIO TOBEpPX-
HOCTH ITPOBOJIOYHOT'O MHCTPYMEHTA U TIpe-
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NATCTBYIOIIMX TE€pPEeKaThIBAaHUIO a0Opa3uB-
HBIX YacCTHUI[ B 30HE pacniuBaHus. Takum
00pa3oM, ¢ yBeTMUYEHHUEM YacCTOThl pabOThI
BUOpaTopa BO3pacTaeT KOJIWYECTBO abpa-
3MBHBIX YaCTHI], HAXOAAIIUXCSA B 30HE 00-
pabOTKH B 3aKPETNICHHOM COCTOSTHUH, YTO
MPUBOAUT K TOBBIIMIEHUIO MHTEHCUBHOCTHU
pactiunuBanus obOpasma. Yactora paboThI
BUOpaTOpa, MPUBOJAIIAS K CHUKECHUIO MH-
TEHCHUBHOCTH PACIIWIMBAHUS, OOBICHACTCS
creayommmM obpaszom. [Ipu Manelx yacro-
Tax padotsl BuOparopa (ot 6 mo 12 I') ko-
JMUYECTBO peanusyembix B mponecce IKO
AIIEKTPHYECKUX  Pa3psAOoB, BBI3BIBAOIINX
5PO3UI0 MMOBEPXHOCTH MPOBOJIOYHOIO MHCT-
PYMEHTa, COOTBETCTBYET YacTOTE IpephIBa-
HUA MM dJekTpudeckoil nemu. Ilpu Gonee
BBICOKAX YacToTax paboThl BHOparopa
(cBpime 12 I'my) 5TO COOTBETCTBHE HapyIla-
eTcs W3-32 TaK Ha3bIBAEMBIX XOJOCTBIX
UMITYJIbCOB, KOTOPBIE HE BBI3BIBAIOT 3PO-
3ut0 oOpalaTeiBaeMON MOBEpXHOCTU. Ta-
KUM 00pa3oM, HECMOTpS Ha MOBBILIICHUE
YacTOTHI MPEPHIBAHUS DIICKTPHUUYECKON Iie-
M 3a c4eT paboThl BHOpATOpa, KOJMYECT-
BO DJIEKTPUYECKHX PAa3psI0B, BBI3BIBAIO-
IMIMX HPO3UI0 MeTamia oOpabaTbIBaeMOM
MOBEPXHOCTH, CHWXaercsi. B pesynbrare
YMEHBLIAETCS KOJIMYECTBO MOMTyYaeMbIX Ha

Hel DIeMEHTOB (JIyHOK M HAaIUIBIBOB Me-
TaJU1a), NPEMSITCTBYIONIMX MePEKATHIBAHUIO
a0pa3uBHBIX YACTHUI[ B 30HE OOpPabOTKH,
YTO MPHUBOJUT K CHIDKCHHIO WHTCHCHUBHO-
CTH pacnujMBaHUs oOpasua. 3aMeTHM, YTO
COOTHOIIIEHHE MEXIY KOJIHYECTBOM IIpe-
PBIBAaHUI 3JIEKTPUYECKOM LIENH 3a CYET pa-
00Thl BUOpaTOpa U KOJIMYECTBOM peaju-
3yeMbIX B 30HE 00pabOTKU pa3psiioB, BbI-
3BIBAIOIINX DPO3UI0 TOBEPXHOCTH MPOBO-
JIOYHOT'O MHCTPYMEHTA, 3aBUCHUT TaKXKe OT
[IapaMeTpoOB JJIEKTPUYECKON LeNH, B 4acT-
HOCTH, OT €MKOCTH HaKOIIMTEIbHOIO KOH=
JICHCAaTOpa W CONPOTUBJICHUSI TOKOOTpPaHH-
YHBAOLIETO pe3ucTopa[6].

Ha puc. 2 mpenacraBneHsl 3HAYCHUS
JMaMEeTpaJIbHOI0. pa3Mepa~[IPOBOJIIOYHOTO
MHCTPYMEHTa B HCXOJHOM COCTOSHHU U
1ocJe 3MeKTPOKOHTAKTHOM 00paboTKH ero
nosepxuoctu (U =36'B, f = 10 I'n), a Tak-
K€ 3aBUCHUMOCTHM. M3MEHEHUsI 3TOro mapa-
METpa B IISATH.CEUCHHSX IO JUTHHE UHCTPY-
MEHTa MOCJie PACHHMIMBAHHUSA MM (EeppHUTO-
Boro obpasia. CeueHne 3 MPOUCXOIUT TIO
cepefinHe JUIMHBI MHCTPYMEHTa, CeYeHHs 2
-4 <10 00€ CTOPOHBI OT HETO HA PacCTOs-
HuM 10 MM u ceuenust 1 u 5 — mo obe cro-
POHBI OT HETO Ha PAacCTOSHUM 15 MM.

0,310
i\_ﬁ -

—@— VIHCTPYMEHT B UCXO4HOM COCTOAHUMU

/k —ll— VIHCTpyMeHT C moambuUumMpoBaHHOM
noBepxXHOCTbIO

—— VIHCTPYMEHT C moamnbuUumMpoBaHHOM

NOBEPXHOCTbLIO MNoc/ie pacnuamsaHmna
ob6pasua

—>¢— MIHCTPYMEHT C UCXOAHOMN NMOBEPXHOCTbIC
nocne pacnuamneaHmna o6pasua

MM < —

0,290

0,280 . /
AM

0,270 ‘\A/

0,260

0,250

0,240
1 2 3 9

N ——>

Puc. 2. 3HaueHne auaMeTpatbHOro pasmepa d IPOBOIOYHOTO HHCTPYMEHTA B MCXOIHOM COCTOSHUH €T0
MOBEPXHOCTH U TIOCTIE €€ IIEKTPOKOHTAKTHOI 00pabOTKH W M3MEHEHHE STOTO MapaMeTpa 110 JIHHE HHCTPYMEH-
Ta TOCJIe PaCIIUTUBAaHUA UM (PeppUTOBOTO 00pa3ma: N —HoMep cedeHHii Mo JUTMHE MHCTPYMEHTa
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[Tomumo TOrO, IMaMETpaIbHBIN pas-
Mep MHCTPYMEHTA IMOCJE 3JIEKTPOKOHTAKT-
HOH 00pabOTKM €ro TMOBEpXHOCTH Ha
5...8 MKM TIpeBBIIIACT aHAIOTHYHBIA Ta-
paMeTp UHCTPYMEHTA B UCXOAHOM COCTOSI-
HUU. DTO YBEJIMYEHHE CBS3aHO C HAIUIBI-
BaMU MeTasuia (BBICTYIIAMH) 110 KpasiM, T0-
JyYEHHBIMU B PE3YJIbTaTe JICKTPHUECKOU
3pO3UU JIYyHOK HAa MCXOJIHOM MOBEPXHOCTH
uHcTpyMmeHTa. [loaTomy 1o pasHocTu nua-
METpaJIbHBIX Pa3MEpPOB IPOBOJOKU B HC-
XOAHOM COCTOSSHMM M TOCJE €€ BJIEKTPO-
KOHTaKTHOW 00pabOTKH MOXKHO B MEPBOM
MPUOIMKEHUH OTIPEACIIUTh BBICOTY TIOJY-
YaeMbIX Ha €€ TOBEPXHOCTHU HAILJIBIBOB Me-
Tajuta B pesyabrare BoimosHeHus JKO.

CornacHo TOJy4eHHBIM JKCIEpHU-
MEHTAJIbHBIM JITaHHBIM, TOCJIE PaCIHINBa-
Hus (QeppuroBoro obpaslia B TeueHUE
10 MuH AWaMeTpaNbHBIN pa3Mep HHCTPY-
MEHTa ¢ MOAU(PUIIMPOBAHHOW TOBEPXHO-
CTBI0O YMEHBIIWICS 3HAYUTEIHHO IO CpaB-
HEHHUIO C Pa3MepoOM HMHCTPYMEHTa B HC-
XOIHOM €€ coctosiHuu. [Ipuuem B o0oux
CIy4asix JMHEHHBbI H3HOC HMHCTPYMEHTa
[0 JJUHE TIPOUCXOJUT HEPABHOMEPHO.
HauOobIIee ero 3HaueHue HaOI0gaeTCsd B
CpPEeIHEM MO JJIMHE CEYCHHS, a_C yBeJInue-
HHUEM PACCTOSHUS OT HETO BEAMIMHA U3HO-
ca CHIDKAETCs, 4TO, KAK OTMEYaI0Ch BBIIIIC,
O0OBSCHSICTCS TPUHATON KHHEMATUKON Bbi-
MIOJIHEHUSI OICpAlMK PaCITHIUBaHUS, 00-
pasua. IlosTomy. “[img CcpaBHUTENBHOU
OIICHKA M3HOCOCTOMKOCTH HCIBITYEMBIX
WHCTPYMEHTOB  CJI€AYyET +HCIO0Ib30BaAThH
3HAYEHUE MX JIMHEMHOIO ‘M3HOCAa B Cpel-
HEM N0 JJAWHE CEeYeHHs, T. €. €ro Hau-
Oospiiee 3HauyeHue. ‘Torga, coriaacHo IO-
JyYEHHBIM SKCHCPUMEHTAIBHBIM JaHHBIM,
JINHEWHBIN . M3HOC MHCTPYMEHTA MOCJIE
AJIEKTPOKOHTAKTHON 00pabOTKH €ro Io-
BepxHOCTH B+1,11 pa3a mpeBbIIaeT 3TOT
MOK43aTe/ib MHCTPYMEHTA B HCXOJIHOM €€
cocrosiunu. [Ipu 3TOM MHTEHCUBHOCTH M3-
HaMMBaHUsI MHCTPYMEHTa B NEPBOM CIy-
yae cocraBwia 2,9...3,1 MkM/MuH, a BO
BTOpOM — 2,6...2,8 MKM/MUH, pacyeTHbIE
3HAYCHHUS H3HOCOCTOMKOCTH, COOTBETCT-
BEHHO, MOJTYYHIIUCH paBHBIMU
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0,712...0,716 u 0,641....0,645 mxm/m.

OueBuaHO, 4TO 0OO0JIeE MHTEHCHUBHOE
V3HAIIMBAaHUE WHCTPYMEHTa IMOCIe dJeK-
TPOKOHTAaKTHOM 00pabOTKU €ro MOBEpXHO-
CTH OOBACHACTCS CIEAYIOIIMMU 00CTOs-
TeIbCTBaMU. Bo-TiepBbIX, B Mpolecce pac-
MWINBAHKS HAIUIBIBBI METaUla BOCIPUHU-
MAalOT OCHOBHYIO HAarpy3Ky, I€HCTBYIONIYIO
B 30HE 00pabOTKH, B pe3yibTaTe Yero mo-
BEPraroTCsi MHTCHCHBHOMY HW3HAIIMBAHHUIO.
Bo-BTophIX, Omarogaps HaaM4MIO Ha MO-
BEPXHOCTH HMHCTPYMEHTa  YIIyOJICHUH,
MPEMSITCTBYIONIUX TEepeKarbiBaHUO0 adpa-
3UBHBIX YAaCTHIl B 30HE, PacTIMJIUBAHUS, HH-
TEHCU(UIIUPYETCS (MX MEXaHUIECKOE BO3-
JEeHCTBUE Kak Ha,o0pabaThiBaeMBbIi Mate-
pual, Tak ¥ Ha MOBEPXHOCTh MPOBOJIOYHO-
ro WHCTPYMCHTA, BBI3BIBAS  TEM CaMbIM
OO0JIBIILYT0, '4eM y UHCTPYMEHTA C UCXOJ-
HOW... TOBEPXHOCTHIO, BCIMYHHY H3HOCA.
OTMedeHHOe HALJISIHO WILTIOCTPUPYETCS
doTorpadusMu TOBEPXHOCTH TIPOBOJIOY-
HOTO WHCTPYMEHTa B €€ HCXOAHOM CO-
CTOSTHHM. M IOCJIe pactuBanus (puc. 3).

Bmecte ¢ TeM, OCHOBHBIM TEXHOJIIO-
THYSCKMM TIOKa3aTeseM, ONpeAeIsIOINM
3¢ (HEeKTUBHOCTh TMPOBOJOYHOTO HWHCTPY-
MEHTa, SIBIIIETCS BEJIMYMHA €r0 OTHOCH-
TEIBHOTO M3HOCA, T. €. OTHOLICHHE MacChl
Wi o0beMa ylaJeHHOTo0 MaTepuana K Be-
JUYMHE M3HOCA WMHCTpyMeHTa. B nanHOM
clydae 3TOT MoKa3areidb YJOOHO BBIPA3UTh
OTHOIIEHHEM HHTEHCHUBHOCTH DPAaCIUINBa-
HUs 00pasia K MHTCHCUBHOCTH W3HAITHBA-
HUSl TIPOBOJIOYHOTO HHCTpyMeHTa. [locie
U3MepeHus TiyOuHBl nponuia Ha ¢eppu-
TOBOM 00pasiie U BBITIOJHEHHS] COOTBETCT-
BYIOIIMX PacueTOB yCTAHOBIEHO, YTO 3HA-
YeHHE OTHOCUTENIbHOTO H3HOCA HWHCTPY-
MeHTa ¢ 0OpaOOTaHHON IOBEPXHOCTHIO
cocraBmio 1,60, a MHCTpyMEHTa C HUCXOJI-
HoM moBepxHOCThIO 0,96. Takum 06pazom,
MNPUHSTHIA crioco® Moaudukauu HUCXOM-
HOW TOBEPXHOCTH MPOBOJIOYHOTO WHCTPY-
MEHTa mo3BoyisieT B 1,66 paza yBenuuuTh
3HAYEHHWE OTHOCHTEIBHOTO W3HOCA, YTO
CBUJCTEIHCTBYET O BHICOKOH 3(PPeKTUBHO-
CTH MPUMEHEHHsS 3JEKTPOKOHTAKTHOU 00-
paboTKH.
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a)

6)

Puc. 3. ®otorpadus moBEpXHOCTH MPOBOJIOYHOTO HHCTPYMEHTAITOCIIE €€ AIEKTPOKOHTAKTHOW 00paboT-

ku () ¥ TIocyIe pacuIMBaHus UM (eppuTOBOTO 06pasima (6)

[To pesymbTaTtaM HUCIBITAaHHMA, MPOBE-
JNCHHBIX Ha Pa3pbhIBHOW MaIWHE, YCTaHOB-
JICHO, YTO CpPEIHee yCHIIME pa3phiBa 00paz-
IIOB MPOBOJIOYHOTO WHCTPYMEHTA B HCXOJ-
HOM COCTOSIHUHM WX TIOBEPXHOCTH COCTABHIIO
259 H, a o0pasuoB ¢ MOIUGUIPOBAHHOM
noBepxHoCcThI0 — 241,2 H. To ecrb cHmXe-
HHE 3TOTO MOKa3aTelsi MHCTPYMEHTA 32 CUET
AJIEKTPOKOHTAKTHON 0OpabOTKH €ro -Imo-
BEPXHOCTU HE MpeBbILAeT (%, 4TO BIOJIHE
JOIYCTHMO JUTSI OOSCTICUCHUST HEeOOXO0UMMO-
r0 YCWIUS HATSPKeHWs WHCTPYMCHTA TMpHU
OTepaIiy PaCITTHBAHMS.

Buvieoow

Ha ocHoBaHMM aHajIM3a MOTYYSHHBIX
SKCHEPUMEHTAbHbIX JAHHBIX  CJCJIAHBbI
CJICYIOLINE BBIBOIBI.

1. Moauukaiys UCXOIHON MOBEPX-
HOCTH HPOBOJIOYHOTO MHCTPYMEHTA MyTeM
ee ICKTPOKOHTAKTHOI 00padoTku (DKO)
o0ecreunBaeT MOBBIIICHHE €ro pexyluei
CHOCOOHOCTH (MHTEHCHBHOCTH PACIIHIIH-
BaHMI) B CPAaBHEHHH C HMHCTPYMEHTOM,
MPUMEHSIEMOM B HCXOIHOM COCTOSIHUH TIO-
BEPXHOCTH.

2. B mpomecce DKO 3a cuer smek-
TPUYECKOH APO3UM Ha MOBEPXHOCTH IPO-
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BOJIOKH 00pasyroTcs JIyHKH, UMEIOILIUE 10
KpasM HamibIBbl 3acThIBILIETO MeETalia,
KOTOpPBIC "\ B COBOKYITHOCTH BBITIOTHSIOT
pOJb  '€BOCOOPA3HBIX  KOHCTPYKTHBHBIX
IEMEHTOB, CHIDKAIONIUX CTETNeHb IOJ-
BIWKHOCTH (TepeKaThiBaHMsI) aOpa3vBHBIX
YaCTHUI[ B 30HE PACIUIWBAHMS, KyJla OHH
MOJIAIOTCS B COCTaBe CcycneH3uu. B pe-
3yJbTaTe€ BO3pPACTaeT KOJIMYECTBO abpa-
3UBHBIX YaCTHUIl, HAXOMASIIUXCS B 30HE 00-
paboOTKH B 3aKpEIJICHHOM COCTOSIHUHU, KO-
TOpbIe, B CPAaBHEHUU C MEPEKaThIBAIOIIHU-
MUCS, BBI3BIBAIOT 00JIe€ MHTEHCUBHOE pa3-
pyllieHue MaTepuaja 3aroTOBKH, 00YCIOB-
JUBas TEM CaMbIM TOBBIIICHUE PEKYIIEH
CIIOCOOHOCTH MPOBOJOYHOTO MHCTPYMEHTA
¢ MOJAU(PUIIUPOBAHHON MOBEPXHOCTHIO.

3. C yBenuueHuEeM pa3MepoB U KO-
JIUYECTBA, TMPUXOMASIIETOCS Ha EIUHUILY
JUIMHBI UHCTPYMEHTA, JIYHOK U HAaIlIbIBOB
MeTajljla Ha UCXOJHOM MOBEPXHOCTU MPO-
BOJIOKM 3a CYET IOBBIIICHUS B Tpoliecce
OKO nHampsikeHus: HaKOMUTEIHHOTO KOH-
neHcaropa U U 4acTOTHI clieI0BaHuUs dJIeK-
TpUYEeCKHX UMIyJbcoB f Bo3pacraer 3¢h-
(hEeKTUBHOCTH BIIMSHUS ITHX JJIEMEHTOB Ha
CTeTeHb CHW)KEHHUS NOJBHKHOCTU alpa-
3UBHBIX YaCTHI[ B 30HE 0OOpabOTKH, 4YTO
o0ecrevnBaeT MOBBIIMICHUE PEXYIIEH CITo-
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COOHOCTH MPOBOJIOYHOTO HHCTPYMEHTA.

4. B nporecce pacnmimBaHus Geppu-
TOBOTO 00pa3lia MHTEHCHBHOCTh M3HAIINBA-
HUSI TIPOBOJIOYHOTO WHCTPYMEHTa C MOJU-
¢urpoBanHoii moepxHocthio (U = 36 B,
f = 10 ') oka3bIBAETCS BBIIIE, YEM HHCTPY-
MEHTa B HCXOZHOM COCTOSIHMH TIOBEPXHOCTH
(2,9...3,1 nmpotus 2,6...2,8 mxm/muH). Bme-
CT€ C TeM, 3HaUY€HHE OTHOCHUTEIHHOTO W3-
Hoca (OTHOIICHHE WHTEHCUBHOCTH pPACIIH-
JIMBaHMSl K MHTEHCUBHOCTU HM3HAIIMBaHHS)
WHCTPYMEHTa C MOIM(PHUIMPOBAHHON ITO-
BEpXHOCThIO B 1,6 pa3a mpeBbIIAaeT 3TOT
MoKa3aTelb HHCTPYMEHTa B UCXOJIHOM CO-
CTOSIHUM €ro ITOBEPXHOCTH, YTO CBUJE-
TEJIICTBYET O BBICOKOH 3(ddexTuBHOCTH
NPUMEHEHHS OIEPallH JICKTPOKOHTAKT-

HOW 00pabOTKM HMCXOJHON MOBEPXHOCTHU
MPOBOJIOYHOTO WHCTPYMEHTA C IIEJIBIO TO-
BBIILICHUS KaK €r0 Pexylied CriocOOHOCTH,
TaK ¥ OTHOCUTEIHLHOTO H3HOCA.

5. 3HaueHue ycuius pazpbiBa 00pas-
I[OB TIPOBOJIOYHOTO WHCTPYMEHTA B UCXOJ-
HOM COCTOSIHUM IOBEPXHOCTH COCTaBUIIO
259 H, a mocye ee dIIeKTPOKOHTAKTHON 00-
padotku (U =42 B, f = 10 'n) — 241,2 H.
Takum 00pa3oM, CHIDKEHHE TOTO TOKa3a-
TeJs MPOBOJIOYHOTO MHCTPYMEHTA 33 CYET
AIIEKTPOKOHTAKTHOM OOpabOTKM €ero 1o-
BEPXHOCTHU Ha MPEBHIIALT 7 %0, 4TO MQUTH
HE BIUseT Ha oOecrieueHre TpeOyeMoro
YCWINSL HATSDKEHHS MHCTPYMEHTa ‘B TIpO-
1[ecce onepanyy pacIiBaHHs:
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