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HAKOMITEHWE JEOOPMALIAN B LINKNE U3TBA—PA3TBA NIPOBOJNOKH

PaccMmoTpeH npolecc HaKOILIeHUS ae(opMay IMyTeM HaBUBaHUS IIPOBOJIO-
KU Ha OIPABKY C MOCJIeAYIOIINM pa3BuBaHueM. [IpuBeneHbl pe3yIbTaThl SKCIIe-
pHUMeHTa 110 AedopMaLIMi IPOBOJIOKK U3 cepedbpa Mmapku Cp99,99. [TokaszaHa me-
Taytorpadgust 00pas3ioB, MOABEPTHYTHIX TeOopMaIiu.

Karouegwie croea: n3rud poBOJIOKU, pa3rud MpoBOJOKU, MUKPOCTPYKTYpa, ce-
pedpo, yripouyHeH1e

D.D. Khamatov

ACCUMULATION OF DEFORMATION OF AWIRE IN THE BENDING —
UNBENDING CYCLE

The process accumulation of deformation by winding wire on a mandrel with
subsequent development is considered. The results of an experiment on the defor-
mation of a wire made of Ag99,99 silver are presented. The metallography of the
samples subjected to deformation is shown.

Key words: wire bending, wire unbending, microstructure, silver, hardening

B nocjaeaHee BpeMs 00Jbllloe BHUMaHUE yaeaseTcsl mpolieccaM Ha-
KOTUIEHUST OOJBIIMX MIaCTUUECKUX AedopMalinii. DTo MO3BOISIET
MU3MEJIbYUTh CTPYKTYPY MeTajlJla, MOJy4YuTh 3a cueT 3 dekra 3epHO-Tpa-
HUYHOI'O YIIPOUYHEeHUs OoJiee MpouyHblit MeTann [1; 2]. Mcnonab3oBaHue
METOJIOB MPOKATKU, BOJJOYEHUSI, IPECCOBAaHUS TIPUBOAUT K TOMY, UTO 3a-
rOTOBKAa B HayaJie Ipoliecca N0KHA UMETh O00JIbIlIMe pa3Mephl, UTO HE MO-
3BOJISIET ITOJYYUTh MEJIKO3EPHUCTYIO CTPYKTYPY U3-3a OCOOEHHOCTE! KpU-
crauM3anu. Ytoonl n306eXaTh 3TOr0, XeJaTeJIbHO MPOLECC HAKOTICHUS
nedopMalmii OCyLIeCTBIsATh 0e3 n3MeHeHust ¢hopmbl [3]. Ha 3To HampaB-
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JIeHbI, HaIPUMeEP, TaKMe MPOIIECChl, KAK paBHOKAHAJIbHOE YIJI0BOE Mpec-
coBanue (PKYII) u 3akpyunBanue 3arotoBku [4]. I1lpouecc PKVYII go-
MHOJHUTEIbHO MO3BOJISIET pa3BepHYTh TEKCTYypy MeTasia [5], Ho obianaeT
TE€M HEIOCTaTKOM, YTO JIJIMHA 3arOTOBKU OrpaHuMYeHa, a cTeneHb aedop-
MalliM OKa3bIBaeTCsS He OYeHb BeJIMKa [6], TIpoliecc 3aKpyIrMBaHUS B KOH-
TeifHepe CBsI3aH ¢ 00pa30BaHUEM XKECTKUX 30H, Kyaa aedopMalius MOXeT
He NpOHUKATh [7].

BwmecTe ¢ TeM XenaTesibHO pacllupUTh HAOOP MPOLIECCOB 0OPAOOTKM Me-
TaJIJIOB J1aBJI€HUEM, B KOTOPBIX BO3MOXHO HaKaIauBaTh 1ehopmMaliuio 6e3
CYILIECTBEHHOTO U3MEHEHUS (POPMBI.

[Tpenyaraercs HakarmIMBaTh IJIACTUYECKYIO Aedopmalinio, MpuaaB 3a-
roToBKe (hOpMy CHMpau ¢ MOCAEAYIOIIUM paclpsiIMIeHUeM CIIMpaliu.
Ha puc. 1 npeacrapieH pe3yabTaT 3KCIIEpUMMEHTa MO HABUBAHUIO U T10-
cleAyIoIeMy paclpsIMICHUIO MPOBOJOYHOM 3arOTOBKM U3 IJIACTUYHOIO
MeTtajiia (B JaHHOM ciaydae, ynuctoe cepeopo mapku Cp99,99). 3aech nna-
METp TIPOBOJIOKHU ObLII paBeH 1,2 MM, a IUaMeTp ONIPaBKU 3,2 MM.
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Puc. 1. ®oto obpasuos us cepedpa Cp 99,99 B HABUTOM COCTOSIHUU

PacueTsl moka3bIBalOT, UTO B YCAOBUSIX AedopMalnu, 0osee moapoo-
HO OIMCAHHBIX B IyOguKauuu [8], 1ocTUrHyTa creneHb aegopmMalu Io-
psaka € = (0,82, KoTopasi OTHOCUTCSI K HAPY>KHOMY PacTSIHYyTOMY BOJIOKHY
npodus.
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Puc. 2. ®ororpadus MUKPOCTPYKTYpPLI cepedpa mapku Cp99,99
B pacTipsIMJIEHHOM COCTOSTHUU MPU ONTUYECKOM yBenuyeHuu X 140:

I — nepudepus (HapyxHoe Bo0KHO); I — 1ieHTpasbHas yacTh
(HetiTpanbHoe ceueHue); [11 — nepudepus (BHyTpeHHEe BOJIOKHO)

Taxoii ke ypoBeHb AedopMalii, HO ¢ OOpaTHBIM 3HAKOM, OTHOCUTCS
K BHYTPEHHEMY, ITPUMBIKAIOIIEMY K TOBEPXHOCTH CTEP>KHS BOJJOKHY ITPO-
uns.

[TocKoJbKy B LIEHTpE IMTPOBOJIOKU JIOKAIM30BAaHO HEUTpabHOE CeYEHMUE,
BOJIM31 KOTOPOT'O YPOBEHbB AepopMaliiy JOKEH 0Ka3aThCsl PaBHBIM HYITIO,
TO B CpeiHeEM edopMaliuy OKaXXyTCsl HUXKE, YeM 3TO OMpeaesIeHO ISl To-
BEPXHOCTH MPoBoJIoKU. Ha puc. 2 npeacrapiieHa otorpadust MUKPOCTPYK-
TYpBI, TIOJly4eHHas ITOCPEICTBOM ONTUYECKOI MUKPOCKOIMM Ha IMPOTPaB-
JIeHHOM 1uiride (ImonepevyHoe ceyeHue).

M3 puc. 2 BUgHO, 4TO B LIEHTPAJIbHOI YaCTU 36 pHO MMeeT OOJIbILIMIA pa3-
Mep, 4YeM B nepudepui, YTO CBSI3aHO C MEHBIIEH CTeNeHbIO TPOPA0OTKHU
CTPYKTYPbI B 001aCTU HEUTPAJILHOTO CEUCHUSI.

Bbu10 ycTaHOBIIEHO, YTO TMOC/IE OCYILECTBICHUS OJHOTO LIMKJIa u3ruda-
pa3ruba MpoBOJIOYHON 3arOTOBKM YAAJIOCh 1OCTUYb OTHOCUTEIBHOTO Y-
nuHeHus O = 4,7 % (v 157 MM IIpyu UCXOTHOM IJTMHE 3aTO0TOBKU 150 MM).
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