OGEPAEOTKA METAJ/110B JABJIEHUEM

OBPABOTKA METANNOB NABNEHVEM

YJIK 621.735.32:539.389.2

I'epacumos B.41., ITapeimes JI.H.

ITPOABJIEHUE DPPEKTA BAYIIUHI'EPA TIPU OCAJIKE

CTAJIBHBIX UJIMHIPOB

YcraHoBIEeHBl 3aKOHOMEPHOCTH M3MEHEHHUS TBEPAOCTH U YJIEJIBHOIO 3JIEKTPUYECKOrO COIIPOTUBIIEHU IIPH CTYIIEHYATOM OCalKe
IUJIMHIPUIECKHUX 3aT0TOBOK M3 KanmmOposaHHOU ctamu 20. [TomydeHo skcTpeMansHOE H3MEHEHHE KOHTPOIUPYEMBIX XapaKTePUCTHK
MeTaJlia, BBI3BaHHOE M3MEHEHHEeM 3HaKa IIacTH4ecKoil nedopmarmu u nposieiaeHneM 3¢ dekra baynmurepa npu nx MUHUMaJIbHBIX

3HAYEHHIX cO cTeneHbro nedopmanuu 0,07-0,10.

Knrouesvle cnoea: ocanka, craabHbIe HUAJIUHAPBEI, S(b(i)eKT Bayanrepa, TBEPAOCTDL, YACIBHOEC JJICKTPHUUICCKOE COIPOTHUBJICHUE,

CTeTneHpb AehopManu.

The study determines objective laws of solidity and electrical resistivity during consecutive settling of cylindrical work pieces
made of standardized steel 20. The extreme change of controlled metal characteristics caused by change of mark of plastic defor-
mation and development of Bauschinger effect was received at their minimal values at deformation degree 0,07-0,10.
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O¢dexr baymmurepa nposBiseTcs NpU U3MEHEHUH
3HaKa XOJIOJHOH TUTaCTHYECKOW nedopMalui U XapakTe-
pu3yeTcs YaCTHYHBIM pasymnpouHeHnem Metamia [1,2].
Heobxomumo ormetnts, uTo 3¢ dekr baymmarepa Mmoxer
JIOKAJIM30BaThCS B OTPAaHMYCHHOM O0BEME MeTajlia, 4To
MOJXXET OBITh BBISBJICHO 10 W3MEHEHHUIO TBEPAOCTH. M3Mme-
HSIOTCS TAK)Ke MHTETPaJIbHBIC XapaKTePUCTHUKH, HAIIPUMED
IUIOTHOCTh, YJEIbHOE JJIEKTPUYECKOE COMPOTHUBIICHHE,
MarHUTHas IPOHHLAEMOCTb, DJIEKTPOIPOBOAHOCT.

B macrosmielt paboTe ycTaHOBJIEHBI OCHOBHBIE 3aKO-
HOMEPHOCTH M3MEHEHHs CBOWCTB Je(OpMHpyeMOro u
YIIPOYHSEMOr0 METajlla IPU CTYNEHYATOH OCajKe CTallb-
HBIX OWIMHIPOB M3 XOJOTHOTSHYTOW craimu. B skcrepu-
MEHTaX HCIOJIb30BaIM KAJIMOPOBaHHbIE MPYTKH M3 CTa-
nu 20, KOTOpbIe OBUTH TOJy4€HbI BOJIOYCHHEM B KOHHYE-
ckoit maTpuiie ¢ obxaTueM Eg=20n (dy/d;)=0,31 (dp u d; —
JIMAMETPBI UCXOJHOTO M MPOTSHYTOro mpyTka). M3 Hux u3-
TOTOBHJIM IIWJIMHIPHYECKUE 00pa3Libl C OTHOIICHUEM BBICO-
Tl K juameTpy hp/d =2,0, 9T0 MO3BOJMIIO OCYILIECTBISTH
JiehopMaIMOHHEIH mpotiece 0e3 TOTepH YCTOMIHBOCTH.

Crenenp nedopManuy CKaTH Ha KaXIOW CTYIEHH
onpegensiercs o popmyne Eg=Ln (he/h) (ho u h — BBICOTA
HCXOIHOTO M OCa)KCHHOTO LMIMHIPA) U U3MEHSETCS CTy-
MEeHSIMH, YTO MO3BOJISIET OLEHMUBATh MOATAMHOE HaKOILIe-
HHE pa3ymnpouHsoIero 3d¢peKra u CTPYKTYpHBIC H3Me-
HEeHUA B 1eh)OPMUPOBAHHOM 00BEME MeTallIA.

Ha nepBoM stame ucciieoBaHHUs ONpPEACISIIM Cpell-
HUE 3HaueHus: TBepAocTH 1o Buxkepcy HVigis B Mepu-
JMOHAJBHOW IIJIOCKOCTH UUIM(GOB, W3TOTOBJICHHBIX U3
OCaXCHHBIX WINHAPOB. [IpK 3TOM 30HEI KOHTpOIA 1 1 2
COOTBETCTBYIOT IpPOINOJIBHOH OcH JIe(hpOpMHPOBaHHBIX
00pasIoB u ux nepudhepUHBIM 30HaM.

PesynmbTaThl 00001EeHB ¥ TTOKa3aHBI Ha PUC. 1 B BHIE
rpaduyeckux 3aBuUCUMOCTeH 1 M 2, COOTBETCTBYIOIIHX
BBIZICJICHHBIM 30HaM KOHTPOJISi TBEPOCTH Ha nutndax.

Ha BrOpoM 3Tamne ucciienoBaHus ONpeeNsuIi deKTPH-
YeCKoe COMpOoTHBIeHHE R 11t 00pasiioB o0beMoM V 1 Haxo-
JUUH yIenbHoe ekTpoconpotiBieane p=R/V (Om/cm®).

IIpu 3TOM Hcnonb30Banu ABOIHONW MocT TomcoHa, ¢ mo-
MOIIBI0 KOTOPOTO MOXHO OTPEACsATh COMPOTUBICHHUE
ob6pasma ¢ rogroctsio 10 0,0001 Om [2].

Wio/15,
Mlta

1940

1920

/’

"1

k
™~

1900

w1\
NRWY
\

1840

1820

1800

0,25 (c;_

Puc. 1. UsmeHeHMne TBepAOCTU Ha NPOAONBLHON OCK
(xpuBas 1) u B nepudpepuinHon 3oHe (KpuBas 2) npu ocagke
LIMNUHAPOB U3 KanmbpoBaHHoOW cTanu 20
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Pe3ysnbraThl mokasaHsl Ha PUC. 2 B BUJIC HHTETPATIBHBIX
KpUBBIX 1 U 2, XapaKTEePU3YIOIINX H3MECHCHUE (PU3UISCKUX
CBOHCTB 1e(OpPMHUPYEMOT0 METaJIa, ITONYyYHMBIIETO IPe-
BapHUTEJILHOE YIPOYHEHNE TIPHU BOJIOYEHWH MPYTKOB. Bpe-
MsI €CTECTBEHHOro crapeHus coctaBmwio 1 u 14 cyt, 4urto
MO3BOJIMJIO BBISIBUTH U3MEHEHUS! B CTPYKTYPHOM COCTOSI-
HUM MeTauia. Heo0XoauMo OTMETHTh, YTO MpH 00KATUH

€ = 0,31 mocTUraeTcs FHTEHCHBHOE YIIPOYHCHHE METAILIA
B [[EHTPAJIBHOM 30HE MPOTAHYTHIX MPYTKOB — BOIM3H MPO-
JIONBbHO#T ocu BeneacTre nedopmartuii pactspkernst [3].
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MposieneHue aghghekma baywiuHzepa npu ocadke cmanbHbIX YUIUHOPOE

lepacumoe B.A., Mapbiwes [.H.

B mporiecce mracTHgecKoro cxaTus 00pa3oB H3Me-
HSETCA 3HaK AeopMalyy U 3TO MPOSBISETCS B YaCTHU-
HOM pPa3yNnpoyHeHUH MeTasua. [IpuunHoi SBISIOTCS Juc-
JIOKAallMOHHBIE Oapbephl MpH MPOTEKAHUH Yepe3 oOpaserl
MTOCTOSTHHOTO TOKA.
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Puc. 2. U3meHeHne yaenbLHOro aNeKTpu4ecKoro
CONMPOTUBMEHWUS MeTanna npy ocaake LMNUHAPOB
13 KanubpoBaHHoM cTanu 20:

1 - Bpems cTapeHus 1 cyT; 2 — Bpems cTapeHus 14 cyt

AHanu3 TMONyYEeHHBIX Pe3yJIbTaTOB MO3BOJAET CHE-
JIaTh CIeAYIONUe 0000IICHUS:

DKcTpeManbHOC U3MEHEHHUE TBEPAOCTH COOTBETCTBY-
eT BceMmy AeOpMUPOBAHHOMY OOBEMY B OCaXKCHHBIX
CTaNbHBIX IIHHApPax. OgHAKO Hanboliee WHTEHCHBHBIN
Craji TBEPJOCTH MPOUCKXOAUT B LEHTPAIBbHOU 30HE IH-
JIMHAPOB, IJIe UMEET MECTO HauOoIblliee pa3ynpovYHEHUE
MeTaJula B CBsI3H ¢ TposiBiicHHEeM dddekta baymmHrepa.

ITomyueHo TakXe SKCTpEMaTbHOE HM3MEHEHHE JIICK-
TPUYECKOT'O COMPOTHBJICHUS €JAWHUYHBIX OOBEMOB Me-
Tajla ¢ MUHMMAJIbHBIMU 3HAYCHHSMHU B JIHaNa30He JKC-
TpemasibHO# cremenu naedopmanuu cxkarus 0,07-0,10,
KOTOpbIE OKa3bIBAIOTCS ONM3KMMH K 3HAYCHUSIM IO TBEP-
qocta (cM. puc. 1).

IIpn yBenmu4eHWH BpEeMEHH CTapeHHs MeTaia OT
1 mo 14 cyr yMmeHbIIaeTcss yAEIbHOE DIEKTPHUECKOE
CONPOTHBJICHNE Ne(HOPMUPOBAHHOTO METaIa, YTO 00B-
SICHAETCS MEPEeXO0I0OM aTOMOB YTJIepoaa W a30Ta M3 paB-
HOMEPHOTO pacIpe/ie]ICHHUs B TBEPIOM PAacTBOPE K CKOTII-
JICHUSIM Ha JHCIIOKALUSIX.

B menom M0XHO OTMETHTHh HAHMOOIBIIYIO () (HEKTHB-
HOCTB, JOCTYIHOCTb W IPOCTOTY MeETOoAa YIEITHHOTO
JJIEKTPUYECKOTO COMPOTHUBICHUS, KOrja He Tpedyercs
TPYAOEMKOE W3TOTOBICHUN NUTH(GOB M MHOTOKPATHOE
u3MepeHue TBepAocTU. biaromapss BBICOKOM TOYHOCTH
KOHTPOJISI TOSIBIISIETCS. BO3MOYKHOCTB JIOCTOBEPHOM OILIEHKH
CTPYKTYPHOTO COCTOSIHMSI METaJlla, €ro YNPOYHEHUS W
M3MEHEHMs pa3ylpouHsionero spdexra Ha TeXHOJIOrHYe-
CKHX OIepanysax OCaJK{ M BBICAAKH IIIMHAPHUYECKHX 3a-
roroBok. I103ToMy MOXHO PEKOMEHI0BAaTh JaHHBIA METOJ
IpU TIPOBEACHUH METAUIOPU3UIECKUX HCCICTOBAaHIH B
mporeccax XoJOoAHON aedopManmoHHONH 00paboTKU Me-
TaJia ¢ UI3MEHEHHEM 3HaKa IUIacTUUecKon JedopMariyu.
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PACYET TEMIIEPATYPBI IIOJIEH JE®OPMALIUOHHON 30HbI
ITPU HEITPEPBIBHOM INTPECCOBAHHNU METAJIVIOB

METOJOM KOH®OPM

OmnpeneneH xapakTep pacupeIesieHus TeMIepaTyphl IPeccyeMoro MeTaia B AeopMainoOHHON 30HE P HEMPEPHIBHOM IIPECCO-
BaHNHU criocoooM Kondopm myTem perieHrs METOJOM BapHAllMOHHOTO MCYHCIIEHHS YPaBHEHMH CTallMOHAPHOH TETJIONPOBOAHOCTH,
YYUTBHIBAIOIUX TEIUIOBBIACIIEHUE U KOHBEKIUIO TEILJIA B IIPOLECCE TIaCTUYECKOM ,Z[B(I)OpMaLII/II/I.

Knroueswie cnosa: HEHPEPBIBHOE MPECCOBAHUE, COBMCIICHHLIEC TPOLECChHI, METO KOH(l)OpM, KOHTeﬁHep, HUHCTPYMEHT, METaJl,
TEMIIEPATYPHOC MOJIE, TCIIJIONIPOBOAHOCTD, PACHPEACIICHUE TEMIIEPATYPhI, IIe(i)OpMaHI/IOHHa}I 30Ha

Character of distribution of temperature of the pressed is defined threw in a deformation zone at continuous pressing of Conform
by the way by the decision a method of calculus of variations of the equations of the stationary heat conductivity considering a
thermal emission and a convection of heat in the course of plastic deformation.

Key words: continuous extrusion, concurrent processes, method conform, container, tool, metal, temperature field, heat

conductivity, temperature distribution, deformation zone.
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