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B mannoit padote cpeactamu nporpaMMbl DEFORM-2D ucciieioBaHo HapsDKEHHOE COCTOSTHUE
WHCTPYMEHTA TPH BOJIOYCHWH YIPOYHEHHOTO crutaBa Pt—Ni 5KBHaTOMHOTO cocTaBa IMpH KOMHATHOM
Temmeparype. PaccMOoTpeHbI pa3inyHble BApHAHTHI TE€OMETPUN aIMa3HOTO WHCTPYMEHTA TIPH HEM3MEH-
HBIX Ta0apUTHBIX pa3Mepax orpaBbl. OO0CHOBaHA PUHIUITHATBHAS BOSMOXXHOCTh CHU3UTh KECTKOCTh
BOJIOKH 0€3 M3MEHEHHS ITapaMeTPOB TEXHOJIOTMYECKOTO MpoIiecca.
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Abstract. — In this paper, stresses in tool for drawing of equiatomic Pt-Ni alloy at room temperature were
investigated by means of DEFORM-2D software. Different variants of the diamond tool geometry were analyzed
at constant overall dimensions of workholder. It was shown that the rigidity of the die could be reduced without
changing the process parameters.
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BBenenue

[loBbITIeHHBI WHTEpEC HAOMIONASTCS B IOCIEAHEE BpeMs Yy HCclenoBareleld K IUIaTHHO-
BBIM CIUIaBaM, BKJIFOYAsl YIOPsAO4MBaroliuecs cruiaBbl Pt—-Ni, B CBS3M ¢ YHUKAJIbHBIMH KaTaJlUTHU-
YECKUMH M DJIEKTPOTEXHUYECKHUMH XapaKTePUCTHKAMU 3THX CIIABOB U BO3MOXKHOCTBIO MPHMEHEHHS
B HOBCHIIMX BBICOKOTEXHOJOTHMYECKUX oTpacisix umuayctpum [Attard et al.,, 2014; Panciera et al.,
2014]. B gwacTHOCTH, W3 MPOBOJIOKU HM3TOTABIWBAIOTCS TKAHBIC WIIM BS3aHBIC KATAJTHU3aTOPHBIC CETKU
C aKTMBUPOBAHHOM MOBEPXHOCTHIO paznuyHoro reteHus [O1M, 2014].

WzroToBnenune MpoBOIIOKH 13 CIUTABOB HAa OCHOBE OJIAarOPOHBIX METAJUIOB C MOBHIIIEHHBIMHU KOH-
CTPYKIIMOHHBIMU M (D)YHKIIMOHAJIHHBIMHI CBOMCTBAMH COTIPOBOXKIAETCS OCOOBIMH TPEOOBaHUSMH K d-
(EKTUBHOCTH U 3KOHOMHUH pecypcoB [Oroponuukosa, JIuTBUHOB, 1993], BBIMOTHEHUIO KOTOPBIX CIO-
COOCTBYIOT COBpPEMEHHBIE METO/bl KOHEUHO-3JIEMEHTHOTO MOCITUPOBAHUS TEXHOJOTHYECKUX IPOIIEC-
coB [Oropomgnukosa, 2012; Oroponuukosa, 2009]. KommbpioTepHOE MOACIMPOBAHNE TEXHOIOTUYECCKUX
MPOIIECCOB M3TOTOBJICHHUS MTPOBOJIOKH CIIOCOOOM BOJIOYEHHS I1EIeCO00pa3HO MPOBOAUTE B CIIEIHAIH-
3upoBanHOl nporpamme DEFORM-2D Ha AByXMEpHBIX KOHEYHBIX 3JIEMEHTaX C YYETOM OCEBOH CHM-
METpPHH 3arOTOBKH U WHCTpyMeHTa [Lee et al., 2012]. [Ipu BojoYeHNH TPOUCXOAUT YIIPOIHCHHIE MaTe-
puana, moATOMY BaKHON COCTaBHOM YaCThIO KOMIIBIOTEPHOTO MOJCIUPOBAHMUS SIBISICTCS] YCTAHOBIICHUE
MIpeaeNbHON CTeneHn eopManni, TP KOTOPOH HE MPOUCXOAUT OOPBIB MPOBOJIOKH.

ITockonbKy MPOU3BOAUTEIHHOCTH BO MHOTOM 3aBUCHUT OT CTOHKOCTH BOJIOUMIIBHOTO HHCTPYMEH-
Ta W ONpeneNseTcs YPOBHEM HANps KeHWH B KOHTAaKTHOW 30HE, B JaHHOW paboTe ObLIa MOCTaBJieHA
3amaya cpenactsaMu nporpaMmmbl DEFORM-2D uccnenoBarh HanpspkeHHOE COCTOSHUE WHCTPYMEHTa
B Tporiecce BosodeHns crasa Pt-Ni.

BoruuciauTeabHasi MOA€CJ/Ib

Jl1s1 perieHnst NOCTaBICHHOM 3a/laun cO3/jaHa BBIYMCIUTENbHASI MOJIENb, KOTOpAsi BKIIIOYAET 1IH-
JMHJIPUYECKYI0 3aT'0TOBKY M BOJIOKY (pHc. 1) ¢ amameTrpoM kamubpytomiero orsepctus 0.5 MM B co-
oreercTBUM ¢ I'OCT 6271-90 [TOCT, 1990]. OcHOBHBIE pa3Mepbl BOJOKH COOTBETCTBYIOT TuUly T,
MpeHa3HAYEHHOMY JUIsI XOJIOJTHOTO BOJIOYEHHUS METAJUIOB U CIUIaBOB C BPEMEHHBIM CONPOTHUBICHUEM
paspymenuto 6omee 500 Ml]a.

B mpemnporieccope BbIOpaHBI OMIWH, PERAYyLMPYIOUIHNE MOJENb TEXHOJIOTHYECKOTo MpoIecca
JI0 TBYXMEPHOH OCECHMMETPUYHOH CETKH W M30TEPMHUYECKOTo Je(pOpPMHUPOBAHUS Ha dTale yCTaHO-
BUBIIErocs mporecca. TpexmepHoe pachpeseneHle pacueTHBIX MapaMeTpOB MOXKET OBITh MOTY4EHO
B TTOCTIPOIIECCHHTE BPAIIEHHEM IIOCKOTO TOJTyCEYCHNSI OTHOCUTEIHHO OCH CHMMETPHH.

Teomempuueckaa mooeny. I'eomeTpudeckas MOJEIb BOJOKH ITOCTPOCHA 3aMKHYTBIMH KOHTYpa-
MU B MIPOJIOJIFHOM CEYEHHH TaKUM 00pa3oM, YTO ajMa3HbIil MHCTPYMEHT 3allpecCOBaH B MaTpUILy W3
kapOua Bojbdpama. [Ipu KOMIBIOTEPHOM HCCIIEIOBAaHIMH HHCTPYMEHTA rabapUTHBIC pa3Mepbl MaTpH-
IIBI ¥ ONIPABbI OCTAIOTCS TIOCTOSHHBIMH, @ B KOHCTPYKTHBHBIX MOTU(PUKAIMAX BapbUPYIOTCS JINHEHHbIE
pasMepsl anMaszHoi paboueii 30HEI.

Mooenu nosedenusi mamepuanos. Bonodenue skBHaTOMHOTO crutaBa PtsoNisg mpousBoauTcs
B pa3ymnopsJ0YeHHOM M PEKPHCTAJUIM30BAaHHOM COCTOSIHHHU TOCIE BBICOKOTEMIIEPATYpPHOTO OTXKHTa.
B uCXOMHOM COCTOSHUM CIUIaB MMEeT MOHO(A3HYI CTPYKTYpy € KpucTtayummdeckoi pemetkoit ['TIK
(rpaHe-eHTpUpOBaHHAs KyOMUYeckas) M PABHOOCHYIO 3€PEHHYIO MHKPOCTPYKTYpY, YTO MO3BOJISET
MPHUHATH JOMYIIeHHe 00 M30TPOITHOCTH Marepuasa 3aroTOBKH.

CreneHHasi 3aBUCHMOCTh U3MEHEHHUSI MEXaHUYECKUX CBOMCTB 3aTOTOBKH IPH TUIACTHYECKOM Jie-
(hopMHPOBaHUN KOHKPETH3UPOBAHA alMPOKCUMAIIMEH SKCIIEPUMEHTAIFHBIX KPUBBIX Jle(hOpMaIlnOHHO-
r0 YIIPOYHEHHs B UCTUHHBIX KoopanHarax. HeoOXxoanMele sMIMpHUYecKre JaHHbIEe TTOJTy4YeHbl HaMH pa-
Hee [OroponHukoBa, JIntBuHoB, Caxanckas, 1990] Ha TPOBOJIOYHBEIX 00pa3lax aHAJIOTHYHOTO JHAMET-
pa B YCIOBHSIX OZHOOCHOTO PACTSDKEHHUS CO CKOPOCThIO 3 MM/cek. cmonb3yemas B BRIYMCIUTEIHHON
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Puc. 1. reOMeTpI/ISI HWHCTPYMEHTA U 3arOTOBKU B IIPOAOJIBHOM CCYCHUUN

MOJIEN 3aBUCUMOCTh HATIPSKEHUH 0° OT IIACTHYECKOH eOpMaIuy & UMeeT BUJI:
o = oo+ x&¥ =580 + 1610 2%, (1)

Bomoka paccmarpuBaercst kak ymnpyroe Teno. lloBemeHme marepuanoB WHCTPyYMEHTa OIpere-
JSITCS 3HAYCHUSMHU MOAYJSE HOPMAIbHOW YNPYrOCTH M KO3(P(HIMEHTA TONEPEYHOrO CXKATHUS, II0
YMOJTYaHHIO U3BJICUCHHBIMH U3 BCTpOoeHHOU 0a3pl manHeIXx DEFORM.

I panuunvie u HauanvHvle ycrosus. | paHUYHBIE W HaYaJbHBIE YCIOBHS MPHUIOKEHBI K MOJOBUHE
MPOAOIBHOIO CEUEHUS C MOJOKHUTEIbHBIMH MPOCTPAHCTBEHHBIMH KOOpAMHATaMU. Ha rpanuie ammas-
HOTO MHCTPYMEHTA W MaTPHUIIBI 33J[aHbl KOHTAKTHBIE YCIIOBHSI, HCKIIIOYAIOIINE B3aMMHOE 0CEBOE Tepe-
Merienue. OnpaBa HEMOBIKHA: OIPAaHHYCHHUE CTEIICHEeH CBOOOIbI MPUMEHSETCS K BHEIIIHEMY I[UJIMH-
JIPUYECKOMY KOHTYPY MAaTpPHIIbI, TPaHUYAIIEMY C OMPABOU, B BUJEC HYJICBBIX 3HAYCHHUHA CKOPOCTH. J[BU-
’KCHHE 3arOTOBKH 00YCJIOBJIEHO OCEBOW CKOPOCThIO V = 3 MM/C, MIPUIIOKEHHOW K BHEITHEMY KOHTYpY
B 00JacTu 3axBara.

Ha moBepXHOCTSIX KOHTaKTa HHCTPYMEHTA U 3aTOTOBKH JICHCTBYIOT KHHEMATHICCKUE TPAaHUIHBIC
YCIIOBHSI, COTJIACHO KOTOPBIM YaCTHIIBI 00padaTkiBaeMOro Marepualia He MOTYT I'eOMEeTPUYEeCKH IPOHU-
KaTh Yepe3 KOHTAKTHYIO TTOBEPXHOCTh. JTO 03HAYAET, YTO JJIS BCEX TOYCK B 30HE KOHTAKTA MPOCKITHS
BEKTOpa CKOPOCTEH IepeMelIeHrsT MaTephalla 3arOTOBKA Ha BHEIIHIOK HOPMajbh K ITOBEPXHOCTH
KOHTaKTa OyJeT YIOBICTBOPSITH HEPABCHCTRBY:

vin <0, 2)

I7e Vi — BEKTOP CKOPOCTH TIEpEMEIICHISI, N; — BEKTOP SAMHUYHOW HOPMAJIH.

Cuia TPECHUA f ma xomrTakTHOM TIOBEPXHOCTU IPOTHUBOHAIIPABICHA CKOPOCTHU U OHNPECACIACTCA
COOTHOIICHUEM!

fi=oijvi=-yr, (3)

I7le Ojj — TEH30p HaNpPsS)KEHUH, T — MHTEHCHBHOCTb KacaTelbHbIX HANpPsKEHUH, ¥ — koddduiuent
TpEHUSL.
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I'pannynoe ycnoBue 2 yuuThiBajgoch MetonoM mrpados. KoadduuueHt TpeHus Ha MOBEpXHO-
CTH KOHTaKTa «MHCTPYMEHT—3aroTOBKa» MPHHAT IOCTOSIHHBIM ¥ 3a7aH paBHbIM Yy = 0.015. B obmem
cirydae K0d((UIIMEHT KOHTAKTHOTO TPEHHs TPH XOJIOAHOM BOJIOUYEHHH 3aBHCHT OT KauecTBa TOBEPX-
HOCTH 00pa0aThIBaeMOil MPOBOJIOKH M pabovero KaHaia HHCTPYMEHTa, OT TEOMETPHU padouero KaHana
BOJIOKH, OT CBOIMCTB TEXHOJIOTHUECKON CMa3KH, OT CyMMapHOH cTereHu aedopmari obpadaTriBaeMoit
MIPOBOJIOKH, KOTOpas, B CBOIO Ouepe/ib, OTpaxkaeT Ae(OopMaluOHHOE YIPOUHEHHE U CKOPOCTh MPOTSIK-
KM TIPOBOJIOKH 4epe3 BOJIOKY. Bce mepeunciieHHble mapamMeTpsl TPUHIMITHAIBHO BaKHBI M TIIATEIHEHO
NoJ0MparoTCs MPH U3rOTOBIEHUM CTalbHOU npoBosioku [Kommoropos, 2001]. Manas BeauuuHa Tpe-
HUS Ha3HA4YeHa B Halleill BBIYUCIUTENHHONH MOJENH, MOCKOIBKY B QHAJIN3HPYEMOM TEXHOJIOTMYECKOM
IpoLecce UCMONb3YyeTcs cMa3ka U Ae(OpMHUPOBAHMIO MOABEPraeTcs CIUIaB HA OCHOBE OJaropoAaHOro
MeTaJljla C MOBBIIIEHHON IUIACTUYHOCTHIO B OECTEKCTYPHOM PEKPHUCTAIIM30BaHHOM cocTosHuu [Oro-
ponnukoBa, JIutBuHoB, Caxanckas, 1990]. [{ns crutaBoB IIaTUHBI SKCIIEPUMEHTAJIBHO OIpeiesieHHbIe
K03()(DUITUEHTHI TPEHUS B JTUTEPATypHBIX MCTOUHUKAX OTCYTCTBYIOT, B CBOEM BBIOOpPE MBI OpPMEHTHPO-
BAJIMCh Ha M3BECTHBIE B KAOCIBHON MTPOMBILIUICHHOCTH KO3()(UIIMEHTHI TPEHUSI IIPY BOJIOYEHUH MEIHON
MIPOBOJIOKM uepe3 anmMasHele Bosioku [Kapmymenko, 3omorapes u ap., 2001].

['panudHOE yciaoBHEe 3 BXOOUT HEMOCPEACTBEHHO B (DOPMYIUPOBKY BapHAIIMOHHOTO MPUHIIHIIA
MOJIHOW MOIIHOCTU T BHYTPEHHUX M BHEIIHUX CHJI, Uciojib3yeMoro B nakere DEFORM-2D:

67r:f&éEdV—fFi(SuidS+KfeV68VdV:0, 4)
\% S \%

rae Bapuanus (pyHKIMOHANA O COCTABJICHA U3 ClaraeMbIX, MPEACTABISAIOMINX OaTaHC MOIHOCTH, pac-
XOIyeMOH Ha TTACTHIECKYIO nedopmanuio MeTamia B oo0beMe V 1 PeogoieHne CHUII TPEHHS B 00IacTH
KOHTaKTa MEXIy HHCTPYMEHTOM U oOpabOarbiBacMbIM MeTaiuioM S. IlltpadHoit xod3ddumment (rme-
HaneTH) K mepen nHTErpasioM 0ObEMHBIX W3MEHEHWH MMeeT (PU3MUYECKUi CMBICT OOBEMHOMN BSI3KOCTH
¥ B JJAHHOM KOMITBIOTEPHOM HCCIIen0BaHNM TpuHAT paHbiM K = 10° TTa. Bemmunna ko>(durmenta
BbIOpaHa, UCXOAS U3 Hallel NMPaKTUKU BBIYHCIUTENbHOrO MojenupoBanus B nakere DEFORM [Xapu-
TOHOB, bopoxnwa u np., 2011], 9T0OBI 0OECIIEUUTH MOCTOSHCTBO 00bEMa C TOYHOCTBHIO IO MAITUHHOTO
HYJISL.

Koneuno-snemenmnasn cemxa. Pazdrenne ncXomqHOH TeOMETPHUYECKON MOJETN Ha TPEYTroJbHbIE
KOHEYHBIE 3JIEMEHTHI 3a/[aHO0 HEPaBHOMEPHBIM: HAaUOOIbIIAs MIIOTHOCTh PACYETHBIX Y3JI0B TOCTUTHYTA
B OOKUMHOH 30HE BOJIOKH. BBII MpOBe/IeH aHaNIM3 BIHMSHUS IJIOTHOCTH KOHEYHO-3JIEMEHTHOW CETKH
Ha pacueTHBIC PEe3yIbTaThl IO CTaHAApTHOU Metonuke [Oropomaukosa, 2009], 1 3a1aHO ONTHMAIIEHOE
KOJIMYECTBO KOHEYHBIX 3JIEMEHTOB B pacdeTHoi ceTke. O0Iee KOJIMIecTBO 3JIEMEHTOB B CETKE — OKOJIO
20 TeIcAY, 13 HUX npuMepHO 50 % mpUXoANUTCS Ha ajaMas.

Aneopumm xomnviomeprozo mooenuposanus. Ilporece gedopMupoBaHus pazdUBacTCs HA MaJTbIE
BpPEMEHHBIC IIar, U Ha KaXKJIOM IlIare pemaeTcs KpaeBas 3ajjada pacyera IoJiell CKOpocTed W Hampsi-
JKEHUH NI HECH)KMMAEMOH BSI3KOTUTACTUYCCKOU cpefbl. OHA pacHIeTuiieTcs Ha BapHANMOHHYO 3a70a4y
HAXO0XKICHHSI [TOJIS1 CKOPOCTEH | MOCIIEAYIOIIee BRIYUCICHUE TeH30pa HAMPSDKEHUH. 3a1a4a HaX0K ICHHSI
CKOPOCTEH pelraercsi B KJIacce HEeMpPEPhIBHBIX (PYHKIUH, KOTOPHIC SIBIISFOTCS MHOTOWICHAMH BTOPOTO
MOpsZKa OT KOOPJMHAT Ha Ka)JOM KOHEYHOM DJIEMEHTE U ONPEICIIAIOTCS 3HAYCHUsAMHU B y3iax. Cuu-
Tas TI0JIe CKOPOCTEH MOCTOSIHHBIM Ha TEKYIIEM BPEMEHHOM MPOMEXKYTKE, PEIaTellb BBISBISET HOBYIO
(opMy 3aroTOBKH M KOOPAMWHATHI Y3JI0B, KOPPEKTUPYET HAKOIUICHHYIO aedopmaruio. i Kakaoro Ko-
HEYHOTO 3JIEMEHTa MO HAKOIUIEHHOH HedopManuu (GUKCUPYIOTCS M3MEHEHHBIE 3HAYCHUS JIOKAJTBHBIX
MEXaHUUYECKHUX CBOWCTB B COOTBETCTBHU C HEJIMHEHHOW MOJIENIBIO TIOBEICHUSI MaTepHara.

B pemiarene ucroibp30BaH NpsSMON HTepannoHHBIA MeTon. [lomck MuHMMyMa (yHKIHOHaA
0ajaHca MOLIHOCTH BHYTPEHHUX M BHELIHHUX CHJI BBINOJHSJICS IPH IIOMOLIM METOAA CONPSDKECHHBIX
IPaJUEHTOB HA KaXJIOM L1are HHTErpUPOBAHUS 110 BPEMEHH.
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Pe3ysibTaThl KOMIIBIOTEPHOTO MOJEJIMPOBAHUS U UX 00CYK/IeHHE

B KOMITBIOTEpPHOM HCCIIEIOBAaHUN PACCMOTPEH Cllydai, OJIM3KUH 110 MHTEHCUBHOCTH HarpyXeHus
K MMEIOMIAMCS IKCIIEPUMEHTAIBHBIM JaHHBIM. OnpenensemMas reoMeTpruell pabodero KaHaia OTHOCH-
TeJbHas CTEeIIeHb 00XKaTus 3aroToBKH (ko3 dunmenT BoiTskkn) coctasisieT 10 %. Cranmaprom [[[OCT,
1990] mist BBIOpaHHOTO THIIA BOJIOKM PEKOMEHIYETCS IMPEBBIIIEHHE MCXOTHOTO AMAMETpPa MPOBOJIOKH
HaJI TMaMeTpoM KaJuOpytoriero orsepctus ot 5 10 10 %, 9TO COOTBETCTBYEeT OTHOCHTEIBHOM CTEIIEHH
oOxarust B uaTepBaie 9-17 %.

IMepBOHAYANBHBIN JHAMETP TMPOBOJOKK Cp, TPOTSITHBAEMOW dYepe3 BOJOKY, BBIUHCISIETCS
B 3aBHCHMOCTH OT OTHOCHUTEIIEHOTO oOxarus ¢ mo dhopmyine [['OCT, 1990]:

dO _ dcalibr ) (5)
1-6
e Aealipr = 0.5 MM — HamMeTp KamHOGPYIONIET0 OTBEPCTHS.

B npenenbHOM ciiydae ¢ MalibiM KO3(DPUIIMEHTOM TPEHHSI U HE3HAYUTEIbHBIM KOHTAKTHBIM JIaB-
JICHHEM MHCTPYMEHTa COOJIFOIAcTCs PaBEHCTBO Mpejieiia TeKyYeCTH, ONPEAeIsIeMOro ¢ y4eTOM YIIpou-
HEHHsI MeTaJllla, ¥ OCEBOr0 HAIPSHKEHUS Ha BBIXOJE pabouero KoHyca BoJOKd. [1o mocTrkeHuu mpe-
JICJILHOTO CITy4ast aDCOJIIOTHBIH 3armac MPOYHOCTH CTAHOBHUTCS PABHBIM HYJIIO, U HACTYIAET Pa3pyIICHUE
MEPeIHEer0 KOHIA 3arOTOBKU, WJIM BO3HUKAET €ro BHEKOHTaKTHas Jedopmaius 3a Boiokou [Ilepnum,
Epmanok, 1971].

Kak moka3pIBalOT HaIM PacyeThl, MOXXHO CHH3UTh YPOBEHb HAMPSIKCHUH, U3MEHUB TCOMETPUIO
WHCTPYMEHTa. AHATH3UPYS HAMPSKCHHO-Ie(POPMUPOBAHHBIC COCTOSHUS B KOMITBIOTEPHBIX HCCIIE0BA-
HUSIX, OONIBIIMHCTBO WCCIENOBATENICH BapbUPYeT M ONTUMHU3UpPYET pabovMii KaHall BOJOKU Oe3 yue-
Ta ynpyrux aedopmaiiuii HHCTPYMEHTA, HO CYIIECTBEHHBIM (DAKTOPOM OKAa3bIBACTCSl TAKXKE M BHEIII-
HUIl KOHTYp MHCTPyMEHTa. B 4acTHOCTH, MpEICTaBISIOT UHTEPEC BAPHAHTHI KOHCTPYKIUH C MEHEe
YKECTKUMHU CEUCHUSIMHU.

Mpbl paccMOTpenu psiji pa3MEpHBIX BapUaHTOB BHEIIHEIO KOHTYpa BOJIOKU. PacueTHoe pacrpe-
JIEJICHHE COKUMAIONTUX HAINPSHKCHWHA B KOHTAKTHOM 30HE BOJIOKH (TJIABHOE HANPsDKEHUE 073) JJIT TPEX
KOHCTPYKTHBHBIX BapHaHTOB [MOKAa3aHO Ha PUCYHKe 2. MakcUMasbHbIC 110 BEJIMYMHE HAMPSHKCHUS 073
B BOJIOKE U DKBUBAJICHTHBIC HANPsOKeHUss Mu3seca oy B 3arOTOBKE NPUBECHBI B Tabsuie 1.

~_

-600
—400 —800

—200 —1000

BapuaHr 1 BapUaHT 2 BapHaHrT 3

Puc. 2. Pacnpenenenue cxuMaromux HaIpsO>KEHU B KOHTAKTHOW 30HE BOJIOKU 073, MITa

Hcxonuplii BapuaHT ¢ MWIMHAPUYECKHMM BHELUIHUM KOHTYPOM ajMa3HOTO MHCTPYMEHTa HMEET
JIMaMeTp, COOTBETCTBYIOIINK cTaHAApTHOMY rabaputy. Bo BropoM BapmanTe 004Ko0Opa3Hail KOHTYpP
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Ta6n1/1ua 1. MakcuMmalibHbIE 110 BEJIMYHMHE PACUCTHBIC HAIIPSIKCHUA: HAMMCHBIICC ITIABHOC HANPSHKCHUE O3
B BOJIOKE U HampsbkeHue Museca oy B 3aroroske, MIla

Ckopocts V, mm/c | Hanpsokenne o (crenenb oOxarust 0) | BapuanT | | BapuaHt 2 | BapuaHT 3
3 o3 (0 =19%) -1715 —-1550 —-1400
3 om (6 =19%) 1900 1800 1705
3 o3 (0 =10%) —-1460 -1325 -1220
3 om (6 =10%) 1715 1600 1540
1 03 (6 =10%) -1160 -1115 -1010
1 om (6 =10%) 1385 1350 1295

9KBUMICTAHTHO TIOBTOPSET H30IMIapaMETPUYECKYI0 MOBEPXHOCTh PABHBIX 3HAYCHWH COKMMAIOMIMX Ha-
OpsDKeHUH. B TpeTbeM BapuaHTe MpeularacMblii HAaMH BOTHYTHIM BHELIHUH KOHTYP CHHMYKAeT JKECT-
KOCTh WHCTPYMEHTa M YPOBEHb HAWOONBIIMX MO BeIMUMHe HampspkeHwid Ha 20 % Kak B aaMa3HOM
MHCTPYMEHTE, TaK U B METAJUIMYECKOM 3aroToBKe. Bo Bcex BapHaHTax BOJIOKM YIaJICHHBIC OT KOH-
TAKTHOM MOBEPXHOCTU M30JMHMU HANPSDKCHUH MMEIOT OIMHAKOBBIM BHJ, YTO OBLIO 00ECleYyeHO HaMu
3a cueT 1noAdopa paauanbHeIX pa3MepoB. OCHOBHOE pa3inyue 3aKIIHOUACTCsl B YPOBHE MAKCUMAJIbHBIX
M0 BEJINYMHE HAMPSDKEHUH JIOKAJIbHO B KOHLIEHTPATOPE HAIMPSDKEHWH, KOTOPBIA HAXOIUTCS B BBIXOJ-
HOM CEYCHHMH BOJIOKHM W TPHUBOAMT TI0 Mepe M3HOCA K (POPMUPOBaHHIO KaHABKH (cM. Tadmuiy 1). Ilpu
9TOM B Hallled BOJIOKE HE MPOMCXOMUT pellakcalus yNpYyTuX HampspKeHUil, a ypOBEHb HampshKeHUi
Ha MMOBEPXHOCTH KOHTaKTa BOJIM3U OMACHOTO KOHIIEHTPATOPa CHMYKAEeTCS 3a CUET MEHBIIEH KECTKOCTH
ceueHusl. HeManoBaxHO TakKe, YTO MOIYTHO Mbl 5KOHOMHM MacCy ajaMasa.

B nmpoBezeHHOM HaMH BBIYMCIMTEIBHOM JKCIEPUMEHTE MOJIEIMPOBAHMIO MOIBEPTHYT Ipolece
CHJIOBOTO HAarpy’KeHHUs IPOBOJIOKU € TEMH IapaMeTpaMH, KOTOphle ObUIM HAMHU paHee MOIy4eHBI B IKC-
neprMenTe. [ cpaBHEHUS BBIUMCIIEHUS MTPOBEACHBI U [ MEHbIIEH CKOPOCTH BOJIOYEHHS, KOTOPYIO
MBI PEKOMEHIyE€M Peain30BaTh B TEXHOJIOIMYECKOM MpoLEcce.

3akiIroueHue

MeToaoM KOHEYHBIX 3JEMEHTOB HCCIEJ0BAH IPOLIECC XOJIOAHOIO BOJIOUEHUS IUIATUHOBOIO
CIlIaBa, YIPOYHEHHOTO JieruposaHueM. IIpemsioskeHa reoMerpus BOJOKH, IMOHMIKAOLIAS KECTKOCTh
MHCTPYMEHTA U YPOBEHb HAIPSKECHUM.
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