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Benopycckuit HAITMOHATBHBIN TEXHUIECKNY YHUBEPCUTET, . MUHCK

3KCMNEPUMEHTANIbHASl OLLEHKA PEXYLLEA CNOCOBHOCTU LWUTPUMNC
C MOAUDULMPOBAHHOW NYTEM 3JIEKTPOKOHTAKTHOW OBPABOTKU

PABOYEN NOBEPXHOCTbIO

Cmambs nocesujena KCHepUMEeHMANbHOL OUeHKe pexcyujeli CHOCOOHOCIU WMPUNC ¢ MOOUDUUUPOBAHHOU NY -
mem 31eKmpoKoHmMaKmuoi o6pabomku paboueii hosepxnocmoio. Ilokazano, ymo npudanue nogepxHOCMuU pe-
acyueti cnocobHocmu obecheuusaemcs 3a cuem hopMupo8anus Ha Heil 8 npouecce MeKmMpoKOHMAKMHOU 00pa-
bomKu yenyonenuil (AyHOK), UMEIOWUX NO KPASIM HANAbIGb! 3ACINbIEUIe20 Memannd. YcmaHo8AeHo, Ymo 6bicoma
SMUX HANABIBOE ONPEOeNsIeMCsl eMKOCMbIO HAKONUMEAbHO20 KOHOeHCAmopa U HanpsijiceHuem Ha Hem, ¢ nosbliie-
HUem KOmopbiX OHA 603pacmaem. DKCNepuMeHmanbHo 00KA3aHO, YMoO MU KOHCIMPYKIMUGHbLE 21eMeHMbl CHO-
COOHbL CHUMAMb CIPYICKY NPU PACNUAUBAHUU MAMEPUAN08, MEEPOOCHb KOMOPbIX HUNCe MEepO0CmU CINAAbHOI
wmpuncot. [Ipueedenst pe3yromamol IKCHEPUMEHMANBHBIX UCCACO08AHUL, OMPANCAIOUUX BAUSHUE 8bICOMbL HA -
nAbI808 HA paboueil NOBePXHOCMU WMPUNCLL HA UHMEHCUBHOCMb PACNUAUBAHUS elo psida mamepuanos. Mcxoos
U3 YCMAaH0BACHHbIX 0CODEHHOCMell Npouecca pacnuAUu8arust Mamepualoe maKum UHCIpyMeHmom, paspaboma-
Hbl peKoMeHOayuu no NPaKmu4ecKomy UCHOAb308AHUI) Pe3VAbMAamo8 NPOGEOCHHbIX UCCAe00BAHULIL.

Karuesste caoea: nposonsounas peska, wmpuncosas pe3xka, 31eKmpoKoOHMAKmMHAs 06pabomka, nuabHbli

UHCMPYMEHM, pedcyujas ChoCOOHOCMb

Beenenne. Pesynbratamu paHee pOBEIEHHBIX MC-
ciaemoBaHuii [1—3] ycTaHOBIEHO, 9TO 3(PDEKTUBHBIM
CITOCOOOM ITOBBIIIICHMST SKCITTyaTallMOHHBIX ITOKa3aTe-
JIel TpOBOJIOYHOTO (HEMPOGUIMPOBAHHOIO) UHCTPY-
MEHTa SBIISICTCS MOOM(PUKAIINS €T0 TTOBEPXHOCTH ITy-
TeM 3JICKTPOKOHTAKTHOI 00paboTku (BKO). B xomne ee
BBITIOJTHEHWST HAa TIOBEPXHOCTY MHCTPYMEHTA 00pa3yroT-
Cs XapaKTepHbIE JIYHKU (YTIIyOJIeHUs), UMEIOLIKE 10
KpasiM HaTUTBIBBI METaJlIa, BBIXOASIIINE 32 MCXOMHBIN
KOHTYp MPOBOJIOKU. B Tipoliecce pacnuimBaHus Mate-
PpYAJIOB ITPOBOJIOYHBIM MHCTPYMEHTOM C HOAAYCH B 30HY
00paboTKM abpa3vMBHOM CYCTIEH3UU, TJYHKM Ha €ro I0-
BEPXHOCTU BBITIOJHSIIOT POJIb CBOCOOPA3HBIX TPETIST-
CTBUIA, CHIZKAIOIINX CTETICHB IOABVKHOCTH aOpa3nB-
HBIX 3¢PCH 3a CUCT SIBJICHMSI MX TIePCKAThIBAHUS MEXKITY
B3aMMOJICHICTBYIOIIIMMH TTOBEPXHOCTSIMU. B pe3ynbrate
TIpoIecC PacIIMBaHUS MaTeprajia 3arOTOBKU IIPO-
WCXOMIUT 32 CYET BO3JAEUCTBUS Ha HETO OOJIBIIETO KO-
JIMYECTBA 3aKPETITICHHBIX a0Pa3UBHBIX YACTUIL, BHI3BI-
BAIOIINX, B CPABHEHWHU C TTIePEKATHIBAIOIIIMMUCS, OoJiee
WHTEHCUBHOE €T0 pa3pyllieHue, odecrieunBast TeM ca-
MBIM TTOBBIIICHHE ITPON3BOANTEIIbHOCTHY BBITIOTHEHUS
oneparuu. Kpome Toro, Hanuure Ha MOAUMDUIIUPO-
BaHHOI ITOBEPXHOCTU IPOBOJOYHOTO MHCTPYMEHTA
HATUTBIBOB METaJlIa, KOTOPHIE BHITIONHSIIOT POJIb CBOE-
00pa3HBIX PEXYIINX JIIEMEHTOB, TO3BOJISIET I deK-
TUBHO MCITOJIB30BaTh TAKOM MHCTPYMEHT UIST pacIIv-
JIUBAHUSI MAaTePUAIOB, TBEPAOCTh KOTOPBIX HUXKE
TBEPIOCTH IIPUMEHSICMOI TIPOBOJIOKM.

I[ToMuMO TPOBOJIOYHOTO WHCTPYMEHTA MIJIST BhI-
TOJTHEHUST OTlepalliyl PacTIMIMBAHUST UCTIONB3YIOTCS
IITPUIICH (OT aHIIL. sfrip — mojoca). OHM TIpeICTaBIsI-
10T c0001i cTabHbIe TOHKUE (TomuHo 0,05—0,3 M)
TIOJIOCHI PA3TMIHOM ITMHBI ¥ ITMPUHOM 0T 4 10 10 MM.
MexaHU3M TIpoliecca pacIMINBaHUS XPYIIKUX MaTe-
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pPUAJIOB LITPUIICAMM C MTOaueii B 30HY 00pabOTKU ad-
pa3sWBHOM CYCIIEH3MU aHAJIOTWUYCH PacIMINBAHUIO
TIPOBOJIOYHBIM MHCTPYMEHTOM U 3aKJIFOYAETCS B Clle-
nmyroreM. Ha pamy ¢ cobpaHHBIMEI Yepe3 TTPOKIaIKI
mrpurcamu (ot 100 mo 250 mTyK), COBEPUIAOIIYIO
BO3BPATHO-TIOCTYMATeIbHOE ABIKEHIE, CBEPXY Uepe3
dopcyHKHU ogaeTcs abpa3uBHasI cycrieH3ust. CBoOoI-
HBIC 3epHa abpa3wBa, IOITagasi Ha KPOMKY IITPHIIC,
TIPYKIMAIOTCS K PACTTJIMBACMOM ITOBEPXHOCTH MaTe-
prajga U IepeKaThIBAIOTCS 10 HEMY, BHI3BIBasI 0Opa-
30BaHNE MUKPOTPEIINH, TTEPEXOMSIIINX B MaKpOTpe-
IIWHEI, TIyOMHA KOTOPBIX 3aBUCHUT OT IPHUPOALI U
pa3MepoB 3epeH abpasuBa. JlaapHeifInee mepeKaTbIBa-
HUE 3epeH MOXKET IMPUBOIUTH K BBEIKAJIBIBAHUIO Yac-
TUll 00padaThIBAEMOTO MaTepuaa.

Takyum 06pa3zoM, MOXKHO OOOCHOBAaHHO YTBEPXK-
IaTh, 9TO, TI0 aHAJIOTUH C IIPOBOJIOYHBIM MHCTPYMEH-
TOM, MOIU(UKAIINS pabodeil ITOBepPXHOCTHU IITPUIICHI
IyTeM €€ 3JIeKTPOKOHTAKTHON 00pabOTKI TTO3BOJINT,
3a CYCT CHIKCHUS TTOABIDKHOCTH a0pa3UBHBIX YACTHUIT
B 30HE 00pabOTKM, TOBEICUTh MHTCHCUBHOCTD PacIIy-
mmBaHusA. KpoMe Toro, mpencTaBIisieTCs IIepCreKTHB-
HBIM UCITOJTb30BaHUE ITPUIIC C MOTU(UITNPOBAHHOMK
paboueii MOBEPXHOCTHIO I PACTIMIMBAHUS MaTePH-
aJIoB, TBEPIOCTb KOTOPBIX HIKE TBEPAOCTH IIPUMEHSI -
eMOTO MHCTPYMEHTAa. DKCIIepUMEHTAIbHON OILICHKE
3(pGEeKTUBHOCTU NPUMEHEHUS IITPUIIC C MOAUPUIIN -
POBaHHOM paboYeii TOBEPXHOCTHIO TSI PACTIVIMBAHMS
pa3IMIHBIX MaTepHraaoB Oe3 MpUMEHEHUs abpa3nBa
TIOCBSIIICHA HACTOSIIAs paboTa.

MeToauKa npoBeAeHUs IKCepUMeHTAbHbIX UCCIe-
noBaHuii. OOBEKTOM MCIIBITAHWI CITYKIJINA IITPUTICHI,
W3TOTOBJICHHBIC M3 CTaIn Y8A, MMeEIOIINe TTocie 3a-
kanku TBeprnoctb HRC 50-55, tommuHoii 0,3, mmpu-
Hoii 8 1 mmHo 110 MM. ITo KOHIIaM ITOJIOCHI BBIIOJ -
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HEHBI 1BAa OTBEPCTHUS, KOTOPBIE CITyKaT JIs 3aKperiie-
HUSI IITPUTICHI B pAMKE.

Ha pucyHnke 1 npeacraBiieHa TeXHOJOTMYECKast
CXeMa BBITOJIHEHHUSI OTepalluy 3JIEKTPOKOHTAKTHOM
00paboTKU paboyeit MOBEPXHOCTHU IITPUIICHI 4.

IMocnenHsist 3akperuisieTcst B paMmke 2, KOTopas yc-
TaHaBIMBAETCsl HAa OABMKHOM cTosie 3. Ha Bay anek-
TPOJABUTATEJISI TOCTOSTHHOTO TOKA 1 3aKperuieHa orpan-
Ka, B KOTOPOI YCTAaHOBJIEHBI MIPOBOJIOYHBIE CTaTbHBIC
(Y8A) a1eKTpoabI-MHCTPYMEHTHI 5 traMeTpoM 0,76 MM.
DJIeKTpOoABUTATENb PACIIONIOKEH TAKUM 00pa3oM, UTO-
OBbI TTPU BpaAIlICHUY €T0 Bajia IIPOBOJIOYHBIE 3JIEKTPOIbI-
WHCTPYMEHTBI IEPUOANIECKI KOHTAKTUPOBAIU C pabo-
yeit (0OpabaTbiBa€MOIt) MOBEPXHOCTHIO IITpUIChl. OHa
1 3JIEKTPOJIbI-MHCTPYMEHTBI U30JIMPOBAHBI IPYT OT APY-
ra ¥ BKJIIOYEHBI B 3JIEKTPUUYECKYIO 1IETTh, COCTOSIIIIYIO U3
HaKOMUTEIbHOTO KoHeHcaTopa C, TOKOOTpaHWYMBa-
IOILIEro pe3ucTopa R M UCTOYHUKA MUTAHUS TTOCTO-
ssHHoro Toka WMII. T1pu BpalieHuu 31€KTpoaa-uHCT-
PYMEHTa B MOMEHT €r0 COJIMDKEHUsI C TOBEPXHOCTHIO
IITPUIICHI, HA PACCTOSIHUY MEXy HUMW PaBHOM MHU-
HUMaJIbHOM BEJTMIMHE MEXKIJIEKTPOTHOTO IIPOMEXKYT-
ka (MBII), npoucxonur aaeKTpuuecKuii paspsia. B pe-
3yJbTaTe 3a CUeT DJEeKTpUudeckoil spo3uu [4, 5] Ha
paboyeil MOBepXHOCTU LITPUIICHI 00pa3yeTcsl XapakTep-
Hoe yriy0jeHue (JIyHKa) ¢ HaIJiblIBaMU MO €ro Kpasim
3aCTHIBILETO MeTa/l1a (PUCYHOK 2).

YacTtoTa HAaHOCUMBIX Ha paboueil TOBEPXHOCTH
IITPUIICHI JIYHOK PETYJIUPYETCS U3MEHEHUEM BEeJINIU-
HBI TT0J1a41 CTOMA S, 8 X TCOMETPUICCKIE ITapaMeT-
pPBI — 3a CYeT UBMEHEHMSI eMKOCTH KoHneHcaTopa C u
romaBaeMoro Ha Hero HarpspkeHust U. Tlo 3aBepiiieHmio
3JIEKTPOKOHTAKTHOI 00paboTKM padoyeil MOBEPXHOC-
TU IITPUTICHI TTIPOBOIUIIUCH UCTTBITAHUSL ITO OIIpe/eIie-
HUIO €€ PeXYIeil CTOCOOHOCTH, JIJIsT YET0 UCTIOIb30Ba-
Jlach criellMaibHas YCTaHOBKA, doTorpadusi 001Iero
BUJIa KOTOPO TIpe/iCTaBIeHa Ha PUCYHKE 3.

B xone mpoBeneHMsI SKCIEPUMEHTOB UCTTOIH30Ba-
JICh 00pasIibl U3 IepeBa, KOCTH, OPTAHNIECKOTO CTeK-

Pucynok 1 — TexHoJornyeckas cxema 3JeKTPOKOHTAKTHOM
00pa0boOTKHN padoyeii MOBEPXHOCTH HITPUIICHI

SEMHV: 20.00kV  WD: 12.8250 mm Loy ]

View field: 953.9 ym  Det: SE Detector 200 pm £

SEM MAG: 208 x Date(m/dly): 03/18/14 ﬂ
a

X 212.8160 mm

View field: 1.09 mm  Det: SE Detector 200 pm s

SEM MAG: 182 x Date(m/dfy): 03/18/14 u

SEMHV:20.00kV  WD: 12.9430 mm Loty VEGAW TESCAN

View field: 494.8 ym  Det: SE Detector 100 pm :

SEM MAG: 401 x Date(m/dAy): 03/18/14 n
6

Pucynok 2 — ®@otorpadun JIyHOK, HOJy4eHHbIX HA padoveit
TOBEPXHOCTH IITPHUIICHI MOCIIE €€ IJIEKTPOKOHTAKTHOM 00padoTKM:
a — TIpY HampsbkeHun obpabotku 36 B; 6 — 48 B; ¢ — 75 B

JIa ¥ TEKCTOJIUTA, KOTOPbIe UMeU (hOPMY TUIACTHH C TOJI-
IMHOM pacnuiMBaeMoil MOBEPXHOCTU, PABHOW 5 MM.
YuuTeiBas, 4TO TBEPAOCTh PACIUJIMBAEMbIX MaTepra-
JIOB OblJIa MEHbIIIE TBEPIOCTU MaTepuasa ITPUIIC, TO
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Pucynok 3 — @otorpacdus o611ero BuIa yCTAaHOBKH 110 ONPe/IeIeHHI0
PeKyIIeii CIOCOOHOCTH IITPUIIC: | — OCHOBaHUE; 2 — FOPU3OHTATbHBIE
HarpasJIsiolIne; 3 — HYDKHSIS KapeTKa; 4 — y3el KperuleHust 00pasiia;
5 — BepXHsis KapeTKa; 6 — rpy3bl; 7 — BePTUKAIbHBIE HAMPAB/ISIIOIIINE;

8 — pamka; 9 — mtpurca; 10 — aeKTpoaBUTaATENb;
11 — KpUBOIIMITHO-IIATYHHbBI MEXaHU3M

cama ornepauusi pacCluuBaHUS BbIMOIHSIACH O€3 Mo~
Jlayu B 30HY 00paboTKu abpa3uBHOM cycrieH3uu. MH-
TEHCUBHOCTb pacnuiuBaHus I o0pa3ioB UCIIBITY-
€MOW LITPUINCON OMpeaesyiaCh KaK OTHOLIEHUE
TJTOLIAAU MPOIMUWJIEHHOTO Ha HUX yyacTKa F'Ko Bpeme-
HY paciuiMBaHus 00pa3LoB ¢ (MM?/MUH).

PacnunuBaHue oOpas31ioB OCYIIECTBISIIOCH MPU
CJIEAYIOIINX PeXMUMax: 4acTOoTa BO3BPATHO-ITOCTYTA-
TEJILHOTO IBVXKEHUS IITPUTICHI cocTaBsiia 150 nBoii-
HBIX XOJTOB B MUHYTY TIpU BeJInunHe xona 80 MmM; cTa-
TUYECKOEe YCUJIME TPUXATUS IITPUTICH K 00pa3ity
paBHsToch 10 H.

HcnpiTaHuSIM NOABEPraIMCh IITPUIICHL, paboyast
TMOBEPXHOCTb KOTOPBIX 00padaThIBAJIACh JIEKTPOKOH-
TaKTHBIM METOIOM IPU CAEIYIOIIUX PEKUAMAX: HAIPsI-
JXKEHUE Ha HAKOMMUTEIbHOM KOHJeHcaTope Un3mMeHsi-
Jioch ot 38 mo 75 B mpm ero HEM3MEHHOI €MKOCTH
paBHoi 150 MK® ¥ TIpU MOCTOSITHHOM IIare MEXIy
JIyHKaMU Ha paboy4yeii MOBEPXHOCTU IITPUIICHI, PaB-
HoM | mM. [Tociie BBIMOJHEHUS OTNepalluU DJIEKTPO-
KOHTaKTHOU 00paGOTKU C MOMOUIBIO 3JIEKTPOHHOTO
MUKPOMETPA € LIEHOW AeIeHUS | MKM Oompeneisiiuch
BBICOTA U IIIMPUHA HATUIBIBOB METaJLIa (PEXYLIUX 2JIe-
MEHTOB) Ha paboyYell MOBEPXHOCTU IITPUIICHL. Yuc-
JICHHBIE 3HAYEHUS STUX [TapaMETPOB HAXOAUJIUCH 10
pe3yJbTaTaM CPaBHUTEIbHBIX U3MEPEHUU BBICOTHI U
IUPUHBI TITPUTICHI B €€ UCXOIHOM COCTOSTHUU U

MOoCJIe DJIEKTPOKOHTAKTHOU 00padoTku. M3MepeHus
MIPOBOIMIIVCH 110 IJIMHE IITPUTICHI B AT TOYKaX C
MOCTIETYIOIINM BBIYUCIIEHUEM CPEIHUX 3HAYSHUM 1C-
KOMBIX ITapaMeTPOB.

B tabauue 1 mpuBeaeHbl 9KCIEPUMEHTAIBHO MO~
Jy9YeHHBIE TaHHBIC, OTPaXKAIOIIINE BIWSHUS HaTIpsKe -
HUST Ha HaKOIUTETbHOM KOHIEHCATOPE TIPU BBITION -
HEHUHU 3JIEKTPOKOHTAKTHON 00pabOTKM IITPUTICHI HA
TeoOMEeTpUYECKUE pa3Mepbl HATUTBIBOB METajllIa Ha ee
paboueil MOBEpXHOCTH.

W3 ux aHasmn3a cieayerT, 4To C yBeJIMYECHUEM 3Ha-
yeHunst U BemMIMHA HAIUTBIBOB METaJlla,; BHITIOTHSIIO-
X POJIb PEXYIIUX JIEMEHTOB, KakK IO BbICOTE A/,
TaK ¥ 110 mupuHe Ab pabodeii TOBEPXHOCTHU I TPUTICHI
Bo3pacTaeT. OOBSICHSETCS 9TO TEM, UTO C TTOBBIIIICHU -
€M HaIpsTKeHYsI YBeJTMIMBAETCS 9HEPTHST DJICKTPUYIeC-
KOTO0 pa3psijia, IeMCTBYIOIIETO MEXIY MOBEPXHOCTSIMUA
3JIEKTPO/Ia-MHCTPYMEHTA U IITPUIICHI, BBI3BIBAsT TEM
caMbIM (pOpMUPOBAHUE Ha €€ MOBEPXHOCTHU yTIyoJIe-
HUI (JTyHOK) OOJIBLIMX Pa3MepPOB C OJHOBPEMEHHbBIM
YBEJIMUEHHUEM TI0 MX KpasiM pa3MepOB HaTUTBIBOB 3acC-
THIBILIETO METaJLIA.

Pe3ynbraThl 9KCIEpUMEHTAIBHBIX MCCJIEI0BAHUI 1
HX o0cyxaeHne. B Tabnmuie 2 nmpenctaBieHbI Pe3yiib-
TaThl 9KCTICPUMEHTAIBHBIX UCCIIEIOBAHUI, OTpaXKalo-
WX BJIMSTHUE HATIPSDKEHMST Ha HAKOTIMTEIbBHOM KOH -
JNeHCaTOpe MpU 2IEKTPOKOHTAKTHON 00paboTKe
LITPUTIC HA WHTEHCUBHOCTh PACTIMJIMBAHUS UMW 00-
pPa3LoB U3 Pa3IUYHbIX MATEPUAJIOB.

W3 ananm3a TpUBEIeHHBIX JAHHBIX CICAYET, YTO
MpPUMEHEHUE BJIEKTPOKOHTAKTHOI 00paboTKu pabo-
Yei TIOBEPXHOCTH IITPUTICHI 00eCTIeYMBacT IIPUIAHIC
el peXyIIeii CIToCOOHOCTH TIPU PaCIIMJIMBAHUY MaTe-
pHAaIOB, TBEPIOCTh KOTOPBIX HIKE TBEPAOCTH CTAJb-
HOTO ToJIoTHA. TakmM 00pa3oM, 3KCIIepUMEHTAIBHO
IOoKa3aHo, 4To hopmupyeMmbie B mmporecce DKO Ha
paboueit TOBEpXHOCTHU IITPUIICHI HATIIBIBEI MeTajuIa
TIPEICTaBIISIIOT COOOM CBOCOOpPA3HBIC PEXYIIUE BJIe-
MEHTBI, CTIOCOOHBIC CHIMATh CTPYKKY B ITPOIIeCcCe pac-
MUIMBAHUS UCCIICAYeMbIX MaTePHUAIOB.

Taxke yCTaHOBJICHO, UTO C TTOBBIIICHUEM B TIPO-
mmecce 2JIEKTPOKOHTAKTHOM 00pabOTKU IITPUIIC Ha-
MIPSKCHMST Ha HAKOTTUTEIbHOM KOHICHCATOPE MHTCH-
CUBHOCTh PAaCIIIMBAHUS UMH 00Pa3IoB BO BCEX
ciyvasx Bo3pactaeT. OOBSICHSICTCS 3TO TEM, UTO C yBe-
mueHreM UBo3pacTaeT 3HePTHsI SJIEKTPIIECKOTO pa3-
psima, IefCTBYIOIIETO MEXKITY KOHTAKTUPYIOIINMH I10-
BEPXHOCTSIMU, UTO COITPOBOKIACTCS YBEIMUCHUEM KaK

Ihﬁﬂﬂ].la 1 — 3HayeHus BbICOTHI IIMPUHBI HAIUIBIBOB ME€TAJLJIA HA paﬁo'ieﬁ MOBEPXHOCTH HITPUIICHI NPH PA3THYHBIX SHAYCHUAX HANPAKEHUA HA

HAKONNTEJIbHOM KOH/IEHCATOPE NPH €€ DJIEKTPOKOHTAKTHOI 00paboTKe

HarmpsokeHre HaKOITUTEIBHOTO
KoHJIeHcaTopa, B

HcxomHast BeIcOTa
IITPUIICHI A, MM

BricoTa HaruIBIBOB
Metaiia, Ah, MKM

UcxonHas mmpuHa
IITPUIICHI b, MM

[IupuHa HaTIBEIBOB
Metaiia Ab, MKM

38 8,04 4 0,29 1
46 8,12 9 0,29 2
75 7,88 19 0,29 6
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Ta6uua 2 — 3HauyeHns1 HHTEHCUBHOCTH PACTIIMBAHUS 00Pa310B
W3 PA3JIMYHBIX MATEPHAJIOB INTPUTICAMH, PA00YASI IOBEPXHOCTD
KOTOPbIX NMOABEPTHYTA 3JEKTPOKOHTAKTHOI 00padoTKe npn
Pa3IMYHOM HANPSZKEHNH HA HAKONMHUTEJIbHOM KOHIeHCaTope

Marepuan | Hanpsxerne DKO HTEHCUBHOCTD
3arOoTOBKH mrpurchk], B pacnuIMBaHus, MM2/c
38 B 1,42
HepeBo 46 B 1,51
75 B 1,53
38 B 0,06
TekcToaut 46 B 0,10
75 B 0,12
38 B 1,66
Oprcrekiio 46 B 1,81
75 B 2,19
38B 0,27
Koctp 46 B 0,29
75 B 0,75

pa3MepoB, 00pa30BaABIINXCS HA TTOBEPXHOCTH IITPUII-
CHI JIYHOK, TaK M BBICOTHI HAIUTBIBOB MeTaJlia 0 WX
kpasM. [TocnenHee paBHOCWIBHO YBEJTMICHUIO pa3Me-
pa pexyimnx 3JeMeHTOB (3y0ObeB) Ha TTOBEPXHOCTU
IITPUTICHI, KOTOPBIE BHEAPSIIOTCS B 00pabaThIBAEMBbIiA
Marepuan Ha OOJIBIIYIO TITyOWHY, & COOTBETCTBEHHO,
Cpe3aroT CTPYXKKY OOJIBIIICH TOMIINHBI, UTO 00eCTICU -
BaeT OoJiee BHICOKYIO MHTEHCUBHOCTD TPOIIecca pac-
nuiavBaHus. JlaHHOE TOJIOKEHNEe TMOATBEPXKIAACTCS
pe3yJabTaTaMu U3MEPEHU Ha Mukpockorne bMU-1
pa3MepoB MPOAYKTOB pa3pylIeHNsT 00padbaThIBaeMOro
Marepuasa Ipy ero pacINBaHUY IITPUTICAMY, UME-
OIIMMU Ha paboveil MOBEPXHOCTU HATLTBIBBI METaJlIa
pa3TMYHON BBICOTHI. B 9acTHOCTH, TIpU pacIMIMBaHUA
JIEPEBSTHHOTO 00pa3iia MOoTy4eHbI CIIEMYIONINe TaHHbIE.
ITpu ucnonb30BaHUM MWITPUIICH ¢ Al = 4 MKM Cpefl-
HUii pasMep MPONYKTOB PaspylIeHs A COCTaBII
83 MxM, ipu Ah = 9 MKM BeIMIMHA ACp = 125 MKM, a
npu Ah = 19 MKM 3HaueHMe ACp JOCTUTIIO 375 MKM.
Hawubosbirasi ”THTEeHCUBHOCTD PAaCTIMJIMBAHUS Ha-
OrromacTCsI Ipr 00pabOTKe 00Pa3II0B M3 OPraHNIECKO-
TO CTEKJIA, 3aTeM IO YOBIBAHWIO MHTEHCUBHOCTU Pac-
MOJIararoTcst 00pasiibl U3 IepeBa, KOCTU U TEKCTOJUTA.
OueBugHO, MomMpuKalMs paboueil TOBEpXHOCTH
IITPUTICHI TTYTEM €€ 2IEKTPOKOHTAKTHOM 00PaOOTKY TTpH-
JIACT e 9K CITTyaTallMOHHbIE XapaKTEPUCTUKN, KOTOPBIE B
TIPUHITUTIE COOTBETCTBYIOT XapaKTEPUCTUKAM MHOTOJIE3-
BUITHOTO MHCTPYMEHTA, U BYaCTHOCTH, JICHTOYHBIM TTH -
JlaM C Hape3aHHBIM IyTeM MEXaHW4YeCKOi 00paboTKMN
3yObsiMU. B oTimdame ot HUX, MTPUTICH ¢ MOTUDUIIN-
POBaHOI1 TOBEPXHOCTHIO HE MMEIOT PETYIISIPHO PACTIONO-
JKEHHBIX 3yObeB, a TIOyYeHHbIE HA UX PA0OUMX TTOBEPX-
HOCTSIX HAaTUTBIBBI METAJUIA PACTIONATAIOTCS CAMMETPUYHO

I10 KpasiM JIYHKH, YTO TIO3BOJISIET OCYIIIECTBIISATH TIPOLIECC
pe3aHusI P IBYKEHUH IITPUIICHI KaK ITPY MPSIMOM, TaK
1 00paTHOM XO[Ie, T. €. CheM MaTepHajia He 3aBUCHUT OT Ha-
TIPaBIICHUS IJIABHOTO ABVDKEHYS IIITPUTICHL.

Bropoit 0cOGeHHOCTBIO IUTPUIIC ¢ MOAU(PULIMPOBA-
HO paboyeil MOBEPXHOCTBIO SBJISIETCS HEe3HAUUTETbHAS
BBICOTA HATUTBIBOB META/LIA (PEXKYLIUX 3/IEMEHTOB) Ha HEMA,
OITPEIEIISIFOIIAsT MAJTYIO TOJIIIMHY U pa3Mepbl CHUIMaeMOM
CTPYXXKH, YTO JIOJDKHO CITIOCOOCTBOBATH 00ECTICUSHUIO
BBICOKOT'O KaueCTBa paCIMJICHHOM ITOBEPXHOCTH 00pa3-
110B. /laHHOE TIoJI0KEHWE TIOATBEPXKIACTCSI CPABHEHU -
eM ¢doTtorpaduii MOBEepXHOCTU AePEeBIHHOTO o0pasiia,
PACIUIEHHOTO LITPUTICOI ¢ MOTUGMULIMPOBAHHOI pabo-
Yeil [TOBEPXHOCTHIO ¥ HOXKOBOYHBIM ITOJIOTHOM ITO META-
JTy, TIPEICTABJICHHBIX Ha PUCYHKE 4.

I1pu nx BU3yalbHOM CpaBHEHUM BUIHO, YTO ITO-
BEPXHOCTb, pacluWJIeHHAasT IITPUIICON, UMeeT Oosee
BBICOKOE Ka4eCTBO, YeM ITOBEPXHOCTh, 00paboTaHHasI
HOXXOBOYHBIM ITOJIOTHOM.

PekomeHnanuu no NpakTHYECKOMY HCHOJIb30BAHUIO
Pe3yJILTATOB NMPOBeIEHHBIX uccienoBanuii. C yueToM oT-
MEUYEHHBIX BbIIIIe 0OCOOEHHOCTEM Tpoliecca pacirnBa-
HUSI MaTEePUAJIOB IITPUIICAMUA ¢ MOIU(HUIINPOBAHHOMN
MyTeM 2JIEKTPOKOHTAKTHOI 00paboTKM paboueil mosep-
XHOCTBIO MOXKHO PEKOMEHIOBATh CJICHYIOINE HarlpaB-
JICHHS TIPAKTIYECKOTO MCIOIb30BAHMS TAKOTO MHCTPY-
MeHTa. DTO pacIIMBaHIe KOCTHOM TKaHM, B YaCTHOCTH,
3y0O0B IPH ITPOBEACHNH pa3TNIHBIX MCCIICIOBAHMIA, KOT-
J1a HEOOXOAMMO 00eCTeunTh BHICOKOE KauecTBO 00pado-

a

Pucynok 4 — @otorpaduu oBepxXHOCTH epeBAHHOTO 00pasua,
PACIIJIEHHOTO ITPHIICOIi (@) M HOJKOBOYHBIM MOJIOTHOM 110 MeTAILTY (6)
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TaHHOM MTOBEPXHOCTHU TP MIUHUMAJILHOM pa3orpeBe
30HBI 00paboTKHU. [TpentokeHHbI crocod MpuIaHus
pexylieit cnocoOOHOCTU paboueli MOBEPXHOCTU LLITPUTIC
MOXKeET ObITh 3()(heKTUBHO MCIOJIb30BAH MIJIs1 MPUAAHUS
AHAJIOTMYHBIX CBOMCTB JICHTOUHOMY MHCTPYMEHTY, I -
POKO TIPUMEHSIEMOMY TIpY PACIIMIMBAHNM CaMBIX pa3-
JIMIHBIX MaTepratoB. [1p1 3ToM MOXKHO JTOBOJIEHO ITPO-
CTO o0ecIevyuTh MoJAepKaHe BBICOKOU pexylei
CITOCOOHOCTH TAaKOTO MHCTPYMEHTA HETTOCPEICTBCHHO B
TIpoIIecCe €ro SKCITyaTAH ITyTeM 3JIEKTPOKOHTAKTHOM
00paboTKM HEeMPEePbIBHO JBUXKYIIErocs MojioTHA. B To
BpeMsI KaK TIPH MCTIOJIb30BaHUN OOBIYHBIX JICHTOUHBIX
TIVJT TAKYIO 3a1a4y PEIINTh HEBO3MOXKHO, a TTO3TOMY TP
3aTYIUICHUW Ha HUX PEXYIINX 3yObeB TpeOyeTCs 3aMeHa
WM3HOIIIEHHOTO MHCTPYMEHTA Ha HOBEIIA.

BriBoapl.

1. IpemnoxxeHa TEXHOJIOTHUS U CO3TAaHO COOTBET-
CTBYIOIIIEE 3KCIIEPUMEHTAJIBHOE 000pyIOBaHME, T10-
3BOJISTIOIIINC BBITIOJTHSTE OIePaINio 3JIeKTPOKOHTAKT-
Hoit 00padoTku (DK O) paboueii TOBEpXHOCTU IITPUIIC
C TIEJTBIO TIPUIAHUS €l peXyIIeil ClIOCOOHOCTH.

2. Ha ocHOBaHMU MOJTyYEHHBIX 9KCTIEPUMEHTATTBHBIX
JIAaHHBIX YCTAHOBJIEHO, YTO B npoliecce DKO Ha padoueit
TIOBEPXHOCTY IITPUTICHI B PE3yJIbTaTe JICKTPUICCKOMN
3P0O3UKN 00PA3YIOTCS XapaKTepHbIE YITyOaeHusT JTyHKH),
MIMEIOIIIE TT0 KpasiM HaIUTBIBEI 3aCTHIBIIIETO MeTallia,
KOTOpBIE MPHUIAIOT MHCTPYMEHTY PEXKYIIYIO CIIOCO0-
HOCTh. BBICOTa 3THX HAIUTBIBOB 3aBUCUT OT PEKUMOB
BbInojiHeHUsI DKO, B 4aCTHOCTH, OT eMKOCTH HAKOITH-
TEJIFHOTO KOHIICHCATOPa M HAIIPSDKEHUS Ha HEM, C TI0-
BBIIIICHEM KOTOPBIX OHA YBEIMUMBACTCS.

3. PazpaboTaHa MeTOAMKa IIPOBEICHUS SKCIICPH-
MEHTaJIbHBIX UCCIICIOBAHNIA, TIO3BOJISIONIAST KOJIIYC-
CTBEHHO OLICHUBATh PEXKYIIIYIO CIIOCOOHOCTH IITPHIIC,
paboure MOBEPXHOCTU KOTOPHIX MOAUMUIINPOBAHEI
MyTeM MX 3JIEKTPOKOHTAKTHOI 00paOOTKM, TP pac-
NUJIMBaHUM MU 00pa3lioB U3 IepeBa, OpraHMIECKO-
TO CTEKJIa, TCKCTOJINTA M KOCTH, T. €. MATePUAJIOB, TBEP-
JIOCTb KOTOPBIX HIKE CTATLHOM IMITPUIICHI.

4. DKCTIepUMEHTAIBHO YCTAHOBJICHO, UYTO (DOPMHU-
pyeMmble B Tipoiiecce DKO Ha paboueil TOBEpXHOCTH
IITPUTICHI HATUTBIBBI 3aCTHIBIICTO MeTaJljIa IIPeaCTaB-
JISTIOT CO00# KOHCTPYKTUBHBIC 3JICMCHTHI, TIPUIAFOIIIE
el peXKYIIIYI0 CTIOCOOHOCTD, UTO TTOATBEPXKIACTCS Ha-
JIMYNEM B TIPOIIeCCe pacHIUIMBAHUS XapaKTepHOM

CTpPYXKM o0pabdaTeiBacMoro Matepuaia. C ypeTuueH -
€M BBICOTHI HATUTBIBOB 3aCTHIBIIIETO METaJIjIa Ha TIOBEP-
XHOCTH IITPUTICHI MTHTEHCUBHOCTH PACTIMIMBAHUST BO
BCEX CITydasix BO3pacTaer.

5. YcraHoBeHO, UTO 6arogapsi He3HAYUTEIbHON
BBICOTE HAIILIBOB MeTajlia (oT 4 1o 19 MKMm) Ha pabo-
Yyeil TIOBEPXHOCTH IITPUIICHI, cpe3aeMasi UMU B TIPO-
Iecce pacnuIMBaHUs CTPYKKa TakKe MMEeT MaJjibie
pa3mepsl (oT 83 o 375 MKM), 4yeM oOecrneunBaeTcst
0oJiee BHICOKOE, IO CPaBHEHUIO C paCUINBAaHUEM
OOBIYHBIM HOKOBOUHBIM TTOJIOTHOM, KauecTBO 0Opa-
0GOTaHHOI MOBEPXHOCTU 00Pa3IIOB.

6. Micxofist U3 yCTaHOBJIEHHBIX OCOOEHHOCTEN IMPOLIEC-
ca paciJIMBaHMs 00pa3IoB IITPUIICAMU, pA00Yast ITOBEP-
XHOCTh KOTOPBIX MOIM(MDUIIMPOBAHA TTYTEM €€ 3JICKTPO-
KOHTaKTHOI 00pabOTKM, BBIPAOOTaHbI PEKOMEHAALIAH TTO
MPAKTUIECKOMY MCITOJTh30BAHUIO TTOTyYeHHBIX PE3YJThTa-
TOB. B yacTHOCTH, TAKOW MIHCTPYMEHT MOXXHO 3(h(DeKTHUB-
HO WCTIONIBb30BaTh ISl TIPEIIM3MOHHOTO PACTIMIMBAHUS
3aroTOBOK, KOTIa TpeOyeTcst 00eCIieynTh BBICOKOE Kave-
CTBO 00pabOTaHHOI MOBEPXHOCTH, K MPUMEDY, IJIsT pac-
MMAJTMBAHWST 3yOOB TIPY TTPOBEAEHNN CTOMATOIOTYECKHIX
uccaenoBaHuii. [penioxkeHHy0 TeXHOJIOTUIO0 MOAUDU-
KAy TTOBEPXHOCT MHCTPYMEHTA 11eIeCO00Pa3HO MC-
TTOJTL30BATh ISt PUAAHMSI ¥ TIOIIEPXKAHMST BBICOKOI pe-
KyIIei CIOCOOHOCTHU JIEHTOUHBIX MU B IpOIlecce
pacTIIMBAHUST UM Pa3IMIHbBIX MaTePUAJIOB.
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Kiselev M.G., Drozdov A.V., Gabets V.L., Bohdan P.S.
The experimental evaluation of cutting ability with modified by ECoDM strips work surface

Article is devoted to the experimental evaluation of cutting ability with modified by ECoDM strips work surface.
The article shown that making the cutting ability of surface provided by forming thereon during ECoDM recesses (holes)
with the edges of the solidified metal nodules. Found that the height of the sag determined by the capacitance of the
storage capacitor and the voltage on it, which increases with increasing it. Experimentally proved that these structural
elements are capable of shooting chips when cutting materials whose hardness is lower than the hardness of the steel
strips. The experimental results, reflecting the influence of height on working surface sagging strips on the intensity of
cutting its range of materials. Proceeding from the peculiarities of the process of sawing materials such tool, developed
recommendations for the practical use of the research results.

Keywords: wire cutting, strips cutting, ECoDM, cutting instrument, cutting ability
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