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U TeXHOJOIHH MAIIHHOCTPOEHHH )

Bauanne npeaBapHTesbHON —pedopMmanuM  MeTasja  Ha OCHOBHLIC,
XOTsi Obl camble T1aBdbleé XapAKTEPHCTHKH TMpoIlecca pe3anusi, sBJgeTCs
BONIPOCOM HOBBIM B TEOPHH pEe3aHHs METa/JOB W NpPEICTaBJaseT coGoil He-
COMHEHHBIH TNPaKTHUYCCKHUI M TeopeTHYeCKHii HHTepec. JelcTBHTEIbHO,
eCIH B pasjenax, KacaloUuXcsd «yHHBepCasJbHBIX» BOIPOCOB Iponecca pe-
3aHus, pa3paboTanbl COBEPIIEHHO YETKHE U He3blOJeMble NOJOXKEHHs, TO B
JaHHOM BONpPOCEe CHeJaHO MOKa elle OYeHb MAaJo.

Ipn moGom Buge o6paGOTKH MeTAJI0B DPE3aHMEM DPEXRYUIHH HHCTPY-
MEHT TpeBpamiacT B CTPYXKKY MeTaJss, KOTOPHI NpeIBapUTENbLHO NpeTep-
neJ HEKOTOPYIO cTenedb AeopMaluH. ITO OOGCTOSATENBCTBO B OGOJLHIHH-
CTBE CJyuyaep He YYUTHIBAETCS, XOTs psaA Hccaeposatedein [1, 2] ykasul-
10T, YTO PeXKYUIMH HHCTPYMEHT BCerja yaanaseT NpPeLBapUTesqbHO 1eDopMu-
pOBalHBIi NaK/JIENAHHBIH CJAOH MeTasna, HaXOLSUHACS HElNOCPEACTBEHO
non cpesaeMbiM caoeM. CHABHOR IiacTHYeCKo#n AedopMauyu NOABEPraioT-
¢4 HE TOJBKQ Cpe3aeMblil ¢JI0H MeTasjad, HO U CJAOH, HAXOLALIHUHCS HHIKe
JIHHHM cpe3a. BHauase 3ToT caoft McOBITHIBaeT medopMaldid PacTAKeHns,
a 3aTeM, IIpH MPOXOJe pesila NOZ ero IaBJAeHHeM, AeOpPMaUUIO CHKATHSI.

ITpu 3TOM HDPOMCXOAHT YNPOUHEHHE MJAH HAKJEH MOBEPXHOCTHOTO €0
00pabaThBAEMOrO MeTaJla. '

Haksenannslit cooft mo cBouM (QH3HKO-MEXaHHYECKHM CBOHCTBAM OT-
JMYaercst OT CBOMCTB OCHOBHOTO o06pabaThiBaeMOro MeTaJ/jd, MEHSIOTCH
CBOWCTBA M CTPYKTYpa HAK/EMAHHOTO cJosi Merajsa. M3MeHeHHe CTPyKTY-
PBEL CBOLUTCH K TOMY, YTO 3epHA MeTassaa apobsTcst Ha Gojee MeJaKHe da-
CTH, BO3HHKAIOT BHYTPEHHHE HalpsAXeHHSl B 3epHAX, UCKAXKAeTCA KPHCTAaJ-
JAHYeCKas pelleTka, W HaKoHel, o0pasyercss HEKOTOpas Onpeje/eHHas Op4-
€HTHPOBKA KPHUCTAJJIOB HJAH TEKCTypa. Ou3nko-MexaHHYecKHe CBOMCT3Aa
o6pabaTpiBa€MOro MeTajjla M €ro COCTOSTHHE BO MHOTOM ONpPeaessioT Mpo-
eCcC CTPYKKOOOpa3oBaHus, CONYTCTBYIOLIHE eMy XedOpMAaUHH, a 3HAYHT,
H CHJIBI CONPOTHBJIEHHS.

Mbl B CBOHX HCCIJOBAHHSX NMOCTABHJH mepell COBOil 3a1auyy — BbIAC-
HUTb, KaK NpeABapHTe/bHad pedopMaunus MeTanna OyIeT CKasbiBaTbCs Ha
IpoLecce pesaHds ' MaJOIJACTHUYHOH JAaTYyHH. B HAaMX ONLITAX TOYEHHIO
nojpeprajacb Kak oObl4HAsl, T4K H MPEIBAPHTENbHO CXKATasd JATYHb
JIC-59-1. Bplio nmpoBefleHo IBe cTeneHu cxkatua. [lpu mepsoit cremexit
CxRaTust o06paseil BRICOTOH /=905 MM cxuMaicsa Ko pasmepa h=725 mi,

h
4YeMy COOTBETCTBYET OTHOI.LIGHI/IG—/I-Q- = 1,25 w 3HaueHHE OTHOCHTEJLHOIG
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cosura ¢ = 1,5 In %=0,335. BTopoit pas o6paser Gbul CKAT L0 pas-

. p .
Mepa BBICOTH A = 60 MM, OTHOLIeHHE h—"npn 3TOM 6bl10 pasHo 1,5, a

OTHOCHUTE/NbHBIR CEBHI & = 0,62. Pe3anue oOLIYHON H NpeIBaApPUTENbHO Je-
(opMHPOBAHHOMH JTATYHH NPOH3BOIHJIOCH C OLHON YCTAHOBKM pe3la, ¢ Tew,
YTOGBl YCTPAHUTHL BJAHMSHHE CJIyYaiHBIX (AKTOPOB NPH H3MEDEHHH CHJI pe-
3anusi. OAHOBPEMEHHO C H3MepPeHHeM CHJI pe3aHHs HM3Mepsach IVIOHLAaib
KOHTAKTa CTPYXKH C NepelHed TPaHblo pexXylIlero HHCTPYMEHTa, AJuua
nyTH o06pa30BaHHS CJHOTO 3JEMEHTa, YroJa CcABHMra P, a Takke H3ydasoch
pacnpejeseHHe MHKPOTBEDIOCTH B 30HE DE3aHHSI H B CHSITOH CTPYIKKE.

B pesyabrate nccnenoBaHHS MOJYY4EHA COBEPHICHHO ONMpeje/eHHas 3a-
KOHOMEPHOCTb: CUJ/Bl Pe3aHHus YMEHbINAIOTCS C YBEeJHUYEHUEM CreleHu Tpes-
BApHTEJbHOH Repopmanun. MsmepeHue yrja caBura B Tpouecce pesamus
N0Ka3aJjo, 4TO BeJHUYHHA 3TOrQ yTJa YBeJMUHMBAETCS ¢ YBEJHUEHHEM CTe-
neHu pedopManuu MeTassia, AJHHA Ke KOHTAKTA 06PA3YIOIEeHCs CTPYKKH
. C IepelHel rpaHbi0 MHCTPYMEHTa yMeHbIIAercs. J3HauYeHHT YIJIOB ® H 1,
KacaTeJbHOTO M HOPMAa/JbHOTO HANpsKeHUHI M Ko3pdulmenta TpeHus Ha
NepefHed TIpaHp HHCTPYMEHTA, PACCUMTAHHBIE [O HM3BECTHBIM (DOpMYJaMm,
NpUBeJdEHbl B Caeaywoulei radaune.

Ta6anual
klr
3 B w? 10 T o “F Sp i
0 : 38 | 27 14 23,6 8,4 |33 0,254
0,335 42 | 22 9 23,1 5,05 | 32 0,16
0,62 45 16,5 | 3,5 23,2 1,88 1 30,5 | 0,062

Kak Buano us mpuBefeHHoil TaGIMLE], ¢ YBEJIHYCHHEM CTEMEHH INped-
BAPUTEJIbHOH AeopManuy JaTyHd NpH yBeJUYeHHH YTia CiBura P, 3Ha-
YEeHHMA Yr/ia HaK/JAOHA PaBHOJECHCTBYIOLLeHl ®, YIya TpeHus v H xo3dpdbuuu-
€HTA TPEHHst W YMEHbIIATCA. ¥ MEHbINAIOTCH TaKKe KacaTelTbilloe W HOop-
MaJbHOE HANpsiXKeHHs Ha NepelHell TPAHH PEXKYIIEro HHCTpymeHrta. Pac-
YET K€ KacaTeAbHBIX HANPSKEHHI B MJIOCKOCTH CABHra IIOKasal, uTo HX
BEeJHYHHA HE 3aBHCHT OT CTEIeHH IpeABAPHTeJbHOH AedopMalud MeTasdJaa
M UHCJEHHO DaBHA KAacaTeJbHOMY HANpsKeHHIO B INIOCKOCTH CIBHra Ipd
pesanun o0biunoit aatynn [3]. Tak kKak KacaTeJabHble HANPSKCHHSI OcCTa-
IOTCSL IIOCTOSHHBIMM, TO OYEBH/JHO, YTO K YMEHbHICHHIO CHJ pPe3aHusi NpHBO-
AHT JJIsL NPEIBAPUTEIbHO CKATOH JTaTyHH yBeJIHUGHHe yrja cABura P.

- OusuyecKH 3TO sABJEHHE MOKHO OOBSCHHTB, TO-BHAHMOMY, CJAELYIO-
M o6pasoMm. [ldepopmMHpoBaHHAd JaTyHb HMEeT NOBBIMIEHHYIO 11O Cpab-
HEHHIO C HCXOIHHIM MeTaJJOM TBepJOCTh, a ¢ M3MeHeHHeM TBEPIOCTH, KakK
H3BECTHO, CBA3aHO HU3MeHeHHe MeXaHHYeCKHUX CBoicTB Metaqaa. Uem BoJb-
e CcTeleHb NPeABapHTENLHON AeOpMalyH, TeM MeHee IUVIACTHYHBIM cTaHo-
BUTCS MeTa1J1. ¥ MeHee IIacTHYHOTO MeTalna MeHblle RedopMaunus B mpo-
uecce o0pasoBaHHs 3J1€MEHTa, H TeM GJxKe ero GopMa OT Tpamelnesan-
UOH NpuOIMIKAETCA. K TPEYroJbHOIl (COOTBETCTBEHHO YMEHLLIAGTCS 30HA
nedopmanun). BeneacTsHe TOro, 4to yroJi CABHTA Py NpH YBEeJHYEHHH CTe-
MeHH MpelBapHUTeTbHOTQ CHKATHS VBEJHUHBAETCS INPH HEHM3MEHHOM Kaca-
TEJIbHOM HaMpsiZKeHHH B IIJOCKOCTH CABMra— yMeHpmaeTces: pabora medop-
MallH{ CIBHTA, a 3TO NPHBOAUT K YMEHBINEHHIO CHJI pe3aHHs.

YmMmeHbluense CHJI pe3aHUsI C yBeJHUEHHEM CTeneHu NPeJBAPHUTENbHON
neopManHy (VMeHbIICHHe IVIOHIaAH CABHIA NPH MOCTOSHHOM KaCATeIbHOM
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fIanpsKeHHH) MOXHO OODBSCHHTBD TakMXe H CjelylomuMm obOpasoM. Kak us-
BECTHO, BCAKHH TIPOLECC IJIaCTHYecKol JedopMaUHH HMMeeT CABHIOBYIO
HpPHPOAY, W MO3TOMY OH XdPaKTEPH3YeTCsa JIMHHAMH MAKCHMAaJbHEIX Kaca-
TeJbHBIX HanpsKeHHH, TO eCcTh JHMHHAMH CABUroB. M3 rpanuuHeix yc/n0OBHH

Puc. 1.

Ha cBOOOMHOM TIOBEPXHOCTH CTPYXKKH, TA€ BHCUIHHC HArpyskH OTCYTCTBY-
* 30T, CJelyeT, UTO BCE JHHHH CABHUICB [IOJIKHLI COCTaB/JATH C KacaTeJabHbl-

. 1-.
MH K 3TOH NOBEPXHOCTH OAHHAKOBLIC YIJBI, PABHBIE Z .

I BLINOJHEHUST 3TOTO YCJOBMA Ha pHC. | NpHBEJEHO KaueCcTBEHHOE
oObsicHeHHe YBeJHYeHHs yriaa cIBura f; NpH YBeJHUEHUU CTelleHH npel-
Baputenstoil nedopmannd. Ha ykazanHoMm pucyHke uudpoit 1 ob6osnauen
KOHTYP CBOGOXHOH fIOBEPXHOCTH CTPYXKKH OOBIUKON JaTyHH, uudpoit 2—
115 AATYHH, HMeoell TepBYI0 CTelNeHb CxKaTud, W UHppoi 3 — aJas 1o-
CJAeAVIOUiel CTaguH, Korja MeTasJ CTaHOBUTCS Haubojee XPYyNkHM. JInHuH
CHABHUTOB (AJ5i NPOCTOTHI OHM NPHHATBL NMPSMBIMH) JOJKHBI OblTh HaKJIOHE-
HBl [0 PA3JIHYHBIMH VIJiaMH f; K CKODOCTH pe3aHus, ¢ TeM, 4yTo0bl ¢ Kaca-
TeJBLHLIMH K TOBEPXHOCTH CBOMX KOHTYPOB OHH COCTaBJsH yroa B 45°
M3 puc. 1 sicHO BHAHO yBeJaHuyeHHe yria f; ¢ yBejJHUEHHEM NJACTHYECKO
nepopmanuu or o6pasua 3 (HauGonee AehopMHpPOBAHHOrO) K obGpasuy 1
A5 OOBIUHON JaTtyHn (37 >B3>31. '

[Tpu pesannu OOBIYHOH JATYHH AJMHA TYTH 006PA30BAHHA OJHOTO 3.8-
MeHTa (LIar 3/JeMEHTOB) He 3aBHUCHT OT CKOPOCTH pe3aHus, a Pe3KO yBe-
JMYUBAETCS] ¢ YBeJIWMYEHHEM MOJa4yd M MeHee HHTEHCHBHO ¢ YBEJIHYEHHEM
nepejHero yrja uHCTpyMeHTa (pHc. 2). Kak mokasajsd ORBITHL NPH pe3a-
HHH NpPEeIBAPHTEJbHO CKATOH JATYHH, LIAT 3JeMEHTOB yMeHbillaeTcsa ¢ yBe-
JNUYEHHEM cTemneHn Jedopmaunn (puc. 3). 3/4ecb NpHBEAEHLl 3aBHCHMOCTH
wara 3JeMEeHTOB OT CTeNneHH NpeABapUTesbHOH JehopMalHH L1 HHCTPY-
MEHTA C nepefjHuM YIIoM y = 13°. 31O noJioKeHHe NOJHOCTbIO COraacyer-
csl ¢ JaHHLIMH, nmoaydenHbiMu M. 3. UrtkuhbiM [4], KOTOpBIl YCTaHOBHJ,
YTO Bf3KHE METAJJbi HAOT GOJLIUUHA POCT (1dara 3JeMEeHTOB ¢ yBeJHYEHHEM
nopaun. Tax, ana craau DU 437, M. 3. Mrtkun noayuua ar 3JAeMenHToB
no pasMepy B 2,5 pasa MeHblle, yeM Jisl cTadum 495.

YTo ke KacaeTcsi TBEPAOCTH CTPYKeK M OOKOBOH NOBEPXHOCTH 30HBI
pesanusi, TO U3MEpPEHHe UX TIOKA3bIBAET, 4TO (OPpMa H Pa3Mepbl HampsiKeil-
HOM 30HbLI NPH pe3aHUH NPeABapHUTEeNbHO AePOPMHPOBAHHOH JATYHH TMOJ-
HOCTbIO COBNAZAIOT ¢ TAKOBBIMH st OOBIUHOH JjaTtynH. M B 3ToM cayyae
HanpsiKeHHas 30HA, BHIsIBJIEHHAsl H3MEPeHHeM MHMKPOTBEDAOCTH Ha NpHEO-
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pe TIMT-3, oxBaTbiBagT o6beM MeTaj/ia, KOTOPBHIH PACHOJIOKEH HE TOJBKO
3a JJUHMEH CJABHTA, HO W HY2Ke JIMHHHH cpe3a. MaxkcumanbHasi BeJHYHHA
TBEPAOCTH HMeeT MeCTO B 30He KOHEUHOTO C/BHFa 3Je€MEHTa, ¥ OHa paBHa
TBEPAOCTH AehOpPMHUPOBAHHOTO 00pasua B ONLITAX IO CXKATHIO B MOMENT
paspyuieHus AanHoro obpasua.

Bce 3T0 enre pa3 noATBepxKaeT, YTO NPH PE3aHUH MaJOIIACTHUHOIL
natynu JIC-59-1, oHa mosyyaeT B 30He KOHEUHOIO CABHra npelesbHOC Y-
pOUHEeHHe, He 3aBHCsLIEe HH OT PEXHMOB DE3aHHs, HH OT TFeOMEeTPHH HHCT-
pyMeHTa, HH OT IipeJBapHuTeabHOi 00paboTKH METaJJIoB.
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