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B cmamve paccmompenul 6onpocul 8auAHUA OMHOWEHUS hpedend MmeKydecmuy U NOIH020 OMHOCUMENbHO20 YOTUHEeHUs npu
MAKCUMATLHOU Ha2PY3Ke HA SHep2ulo degopmayuu 0o paspyuieHus. Mcnonvzosanue 610Ka CHUICEHUS GHYMPEHHUX HANPAICCHUTL
npu npou3eoo0Ccmee Xon100H00ePOPMUPOSAHHOL ApMamypbl NO36OAEM CYUWeCmEeHHO NOGbICUMb ee Nniacmuyeckue Ceolcmad,
m. e. snepeemuyeckuil paxmop. Ilpu smom coemewjenue makoeo ycmpoiucmea ¢ puxmosaibHolM YCMpOUCmeoM no aHai02uu
€ NPOBONIOKOU MOHKUX OUAMEMPO8, d MAKICe MUHUMUAYUSA YOENbHbIX 00ACAMULl OMKPbIBAIOM NepCneKkmuesl 0N NONYYeHUs
8cex HeoOX0OUMBIX NAPAMEmpPO8 apMamypel Kaacca «By, nonyuennoii XonooHou npoKamxou.

The subjects of influence of the relationship of a limit of fluidity and full relative lengthening at the maximum load on
deformation energy before destruction are considered in the article. Use of the block to decrease of internal tension in production
of cold-shaped fittings allows to increase significantly its plastic properties, i. e. a power factor. At the same time combination of
such device with the straightening unit similar to one used in production of thin wire and also minimization of specific reduction
opens prospects for obtaining all necessary parameters of the fittings of a class «B» produced by cold rolling.

Knroueswvie cnosa. Xonoonooepopmuposannas apmamypa, apmamypHas Cmaaib, NIACMUYHOCMb, SHEPLemuecKull NOMeHYud1.

Keywords. Cold-shaped fittings, reinforcing steel, plasticity, energy potential.

ApMHPOBaHHBIN OETOH MM JKEIe300€TOH OCTAETCs Ha MPOTSHKEHWH MHOTHX JIET CaMBbIM BOCTPEOOBaHHBIM
MarepuaoM B cTpoutelbeTBe. COBpEMEHHBIE TEHACHIIMH B CTPOUTEIILCTBE, B TOM YKCIIEC U JJISl CTPOUTEIIHCTBA
BBICOTHBIX 3JIaHWI, HAITPABJICHBI HA Pa3BUTUE TEXHOJOTHI COOPHOTO KeJIe300eTOHa M TEXHOJIOTHH HECheMHOMN
onaryokwu [1].

[ToBbIeHHe MPOYHOCTH OETOHA NIPH PACTSHKEHUH U YCTPAHEHUE XPYIKOCTH Pa3pyLICHUS JOCTUTAETCS BBE-
JICHUEM B €r0 MaTpHILy JUIMHHOMEPHBIX WU TUCTIEPCHBIX aPMUPYIOIINX HAITOTHHUTEIICH Pa3InyHON IPUPOJIBL.

Haubonee pacnpocTpaHeHHBIM apMHPYIOIIUM MaTepHalioM JIJIsl HEHAIPSIraeMbIX JKeIe300€TOHHBIX KOH-
CTPYKIIMI Ha CETOMHSIIHUNA JACHD SBISETCS apMarypHas ctaib kiacca S00 Mlla. Mcronb3oBanue apMaTypHOM
CTaJll TIEPUOANYECCKOTO MPOGUIIS MO3BOJISET CYINIECTBEHHO MOBBICHTH MPOYHOCTh €€ CICIICHUSI ¢ OCTOHOM.
IIpouHoCTHBIE XapaKTEPUCTHKH CTAITU ONPE/IeNIIOT MeXaHn4YecKre CBoMcTBa OeToHa. ApMarypa kiacca 500 MIla
obecrieunBaeT HEOOXOMUMYIO MTPOYHOCTH COOPYKEHUS 1 IKOHOMHUIO METaJlla B CPABHEHHH C apMarypoil Ooree
HU3KUX KIIaCCOB.

Hapsiny ¢ HeoOX0MUMBIMH TPOYHOCTHBIMH XapaKTEPUCTHKAMHU M IPOYHOCTHIO CIETUICHHs ¢ OETOHOM apMa-
Typa JOJDKHA 00J7a/iaTh ONpeNeleHHBIM 3alacoM IUIACTUYHOCTH, KOTOPBIM ITO3BOJISIET MCKIIIOUYUTH JaBHHO-
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o o0pa3Hoe pa3pylIeHHe AaKe B cIydasx aBapUHHBIX HArPY30K 3a CUET
BO3MO)KHOCTH 00pa30BaHMs MIAPHUPOB TIACTUYHOCTU U Mepepacipe-
JICJIEHUs] YCWJIMH B CTaTMUECKHM HEOIPEeIeIMMbIX KOHCTPYKIMSIX 371a-
HU.

B coBpemMeHHOM MPOU3BOACTBE XOJIOAHOAE(HOPMHPOBAHHOHN apMa-
TYpBl OCTaeTCs AaKTyajJbHOH MpolieMa MOBBIIEHHUS TUIACTHYECKUX
CBOWCTB X0J01HOAE()OPMUPOBAHHON apMaTypbl MPHU COXPAaHEHUHU JI0-
CTaTOYHOU IIPOYHOCTH.

Ilenbro ucCaeqOBaHUI SIBJISIETCS UCCIEJOBAHUE MEXaHUYECKUX
0.2% At CBOMCTB X0JI0HOAE(HOPMUPOBAHHOW apMaTypbl, allpoOUpPOBaHKE U MIPHU-
Puc. 1. Kpusas pacTsikeHus apMaTypbl MEHEHHUE CIIEIHaJIbHOTO POJIMKOBOTO OJIOKA AJISl TIOBBILICHUS TUIACTHU-

YEeCKHX CBOMCTB XOJIOIHOAC(HOPMHUPOBAHHON apMaTyphl.

BrICOKOIIIACTUYHBINA METAJIII UMEET CBOWCTBO HEJIMHENHO U CYIECTBEHHO YIIPOUYHSTHCS IIPU PACTSKEHUH,
T. €. YBEIMYMBaTh COOCTBEHHYIO POYHOCTH [2]. [TnacTuyeckue cBOWCTBa apMaTypbl MOKHO OIMPEAETHUTh C TOY-
KH 3PEHUS SHEPreTUYeCKOro NoTeHIrana (3ueprerudeckoro akropa) (puc. 1). [nomans 3akparieHHoi odna-
CTH YHCJICHHO PaBHA DHEPTUH IUIACTHUYECKOH Nedopmanuu. Yem Oojble dTa MIoNa b, TEM BBIIIE IIACTHY-
HOCTh U HA00OPOT.

Kak BUIHO 13 pUCYHKa, HApSIy C MPEJesioM TEeKY4YeCTH Ha dHEPrHio AedopMalny 10 pa3pylIeHUs] OKa3bl-
BAaIOT BIIMSHHE OTHOILEHHUE Tpejesa MPOYHOCTH K TMpesedy TeKyuyeCTH U TMOJIHOE OTHOCUTEIbHOE YAJIMHEHHE
MIPYU MaKCUMaJIbHOM Harpyske.

Kak usBectHo, B EBponeiickoii Hopme EN 1992 (EBpokon 2) onpeseneHsl TpH Kilacca MIacCTUYHOCTH apMa-
Typsl: A, B u C. Ilpu uaeHTHYHOM Npesiesie TeKy4eCTH JaHHbIE KacChl apMaTypbl UMEIOT CYIIECTBEHHYIO pa3-
HUILY B IUTACTUYECKUX CBOWMCTBAX U, KaK CIIEJICTBUE, B SHEPreTHYECKOM (akTope (puc. 2).

OueBuIHO, YTO HAMMEHBILEH MIACTHYHOCTBIO 00nagaeT apmarypa mapku BS00A. TpanunuonHas TeXHO-
JIOTHS TTOTYYEHUS TAKOW apMaTyphl 3aKIII0UAETCS B XOJIOJHOM JIe()OPMUPOBAHUN KATaHKU C BEJIMUUHOU yAEIb-
Horo oOkarusi B nipenenax 15-30%. Takas BennunHa nedopMaluy MO3BOJSIET, C OAHOW CTOPOHBI, MOTYYHTh
HEOOXOJMMBIiA MTpeed TEKyUeCTH U ¢ JPYroi — cOpPMUPOBATH ONpPEACICHHBIN eproaudeckuii npoduns. [lpu
9TOM HEM30EKHO CHMXKAIOTCS TUIACTUYECKHE CBOMCTBA MeTasia. Hapsmy ¢ AaHHBIM HEIOCTaTKOM KOMILIEKC
IKCIUTYyaTallMOHHBIX CBOMCTB XOJOAHOAC(POPMUPOBAHHON apMaryphl MO3BOJISIET € OCTaBaThCs BOCTPEOOBaH-
HBIM ITPOIYKTOM Ha CTPOMTENBHOM pbiHKEe. OCBOCHHE XOIOAHOAEPOPMUPOBAHHON apMaTyphl OoJiee BBICOKOTO
KJIacca IIACTHYHOCTHU — OJIHA U3 aKTyalbHBIX 337a4 COBPEMEHHOTO MPOU3BOACTBA [3].

Jlist OBBILICHHS MIACTHYECKUX CBOMCTB XOJOAHOAE(POPMUPOBAHHOW apMaTypbl OOJBIIMHCTBO BEAYIINX
MPOM3BOANTENECH OCHAIAIOT CTAHbI IS XOJOAHOM MPOKATKK yCTPOHCTBAMH 3HAKOIIEPEMEHHOTO U3ruba — pux-
TOBKaMU (pHcC. 3), KOTOpbIE MMO3BOJISIOT 33 CYET MHOTOKPaTHOTO 3HAKOTIEPEMEHHOT0 M3Trnbda rnepepacnpeacisiTh
BHYTpPEHHHE HaNPSKEHUsI B apMaType U TOBBICUTD €€ IJIaCTUYeCKHEe CBOWCTRA.

JlaHHbBIE YCTPOICTBA JAFOT BO3MOXKHOCTh 00SCIICUYUTh HEOOXOUMBIN YPOBEHB TIACTHUECKUX CBOHCTB B CO-
OTBETCTBUU C TPEOOBAHUSIMH Kilacca «Ad.

st obecrieueHus CrielUaNbHBIX CBOMCTB TPOBOJIOKH TOHKUX AMaMETPOB PHXTOBAJIbHBIC YCTPOHCTBA JI0-
MOJTHUTENFHO OCHAIAIOTCS OJOKAMH CHSTHS HAIIPSHKCHUH U PETYIUPOBKH JaMeTpa Koiblia (puc. 4).

02%  Ag & 0.2% Ag & 0i23% A &
(500A) (5008) (500C)
Knacc nimactuunocTn apMarypsl 500A 500B 500C
YcnoBHeIi nipenen Tekydectu, MIla 500
[lonHoe oTHOCHUTENBHOE YJIUHEHUE, %0 >2.5 >5.0 >7,5
21,15
OTHOIIEHKE TIpeiesia MPOYHOCTH K IPEeTy TeKy4eCTH >1,05 >1,08 <135

Puc. 2. DHepreTudeckuii hakTop apMaTypHOU CTAIH
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Puc. 3. PuxToBaibHOE YCTPOHCTBO CTAHOB XONOIHOM NpoKkaTkH pupmbl «Promostar S.r.1» (@)'; «Eurolls S.p.A.» (6)

Kak mokazana mpaxTrika, MpUMEHEHHE TaKhX yCT-
POMCTB 3HAUUTEIBHO IMOBBIIIAET IIACTUYECKUE CBOM-
CTBa TIPOBOJIOKH TOHKHX TUAMETPOB, YTO IO3BOIUIO
MIPEIOIOKNATE BO3MOXHOCTh WCIIOIB30BAHUS JIOTION-
HUTEIFHOTO OJIOKA CHATHUS HANpPSOKEHUS W IS TIPOU3-
BOJICTBA apMaTypBhl.

s mpoBeeHus dKCIIepuMeHTa OBLT BBIOpAH BO-
JIOYMJIBHBIA apMaTypHbIN CTaH, IJ1€ BO3MOXKHO IOJTy4de-
HUE HeoOxXomuMoro u3rmba. Pe3ympraThl HMCIBITaHUIN
apMarypsl TPEXCTOPOHHETO MEPHOINYECKOTO CEPIIOBHUI-
HOTO Mpodwmrst nruamerpoM 8,0 MM, U3TOTOBICHHOW W3
omHoro OyHTa KaraHkKd auameTpoMm 9,0 MM c OiokoM
JUTSL CHSTHSL HAallPsDKEHUH 1 6€3 Hero, MpUBeIeHBI B Ta-
onuie u Ha puc. 5. PUXTOBasbHOE yCTPOMCTBO TIPHU
9KCIIEPUMEHTE He 3ajieiicTBOBANIN. BIIOK CHATHA Hamps-

JKCHMH YCTaHABJIMBAJIA HCITOCPEACTBEHHO NIEPEIl HAMO- Py, 4. [IpaBuiibHO-PHXTOBAIBHOE YCTPOHCTBO (upMbl Witels-
Albert GmbH?

TOYHBIM ycTpoiicTBOM. HaHeceHue nmpodwis Ha KaTaH-
Ky OCYIIECTBIIIM B 6-pOJIMKOBOM HENPHUBOAHOW MpO-

KaTHOW KJIETH. YiajeHHe OKaJIWHBI OCYIIECTBISIIM B POJMKOBOM OKallMHOJIOMarese. VcrbITaHus apMaTyphI
npoBoarii Ha paspeiBHOW MarmmHe BT1-FR250SN. A4K dupmer ZWICK (I'epmanus) mo cranmaptam ISO
15630-1:2010, ISO 6892-1:2009. Ilepen ucnpITaHEM apMaTypy HOABEPTaIN UCKYCCTBEHHOMY CTapEHHIO MPH
temrieparype 100 °C B reuenue 1 4. [TonmHOE OTHOCUTENBHOE YIJIMHEHUE IPU MAKCUMaJIbHOU Harpy3Ke onpene-

JISUTA PYYHBIM CIIOCOOOM.

CpeaHecTaTHCTHYECKHE Pe3YJIbTATHI HCIIBITAHUIT apMaTypbl 1uaMmerpoMm 8,0 MM

KonnuecTBo ucnbITanui Gy, MIla G, MIla G,/G02 Ag %o
bes Onoka 11st CHATUS HanpsHKEHHH 10 648 604 1,07 1,8
C OJIOKOM 15 CHATHS o 10 624 559 112 4.0
(6e3 pUXTOBAJIBHOTO YCTPOICTBA)
MHOroponIMKoBO€ PUXTOBAIBHOE YCTPOUCTBO 257 607 558 1,09 4,5

Kak BHJIHO M3 NPHUBEICHHBIX JAHHBIX, MCIIOJIb30BAaHUE OJIOKA CHUIKCHUS BHYTPEHHHMX HAINPSDKCHUU MPHU
MIPOU3BOJICTBE XOJIOHOAC(HOPMHUPOBAHHOW apMaTyphl MTO3BOJISICT CYIIECTBEHHO MOBBICUTH €€ TIACTUYCCKUE

! http://www.promostar.it/en.
2 http://www.eurolls.com/en.
3 http://www.witels-albert.com/index_engl.html.



ANTLE U METRARTETIER | 6 F

2(83), 2016

atbA avameTp B.0-24.11.15 .ZSE - testXpert V12.0 Yuuee pcanbHan (Ypose Hb KOHHIYpaLKn)

Obpatiorra ofipazua Kondwrypausa Onumt Bua  Momow

2 % B E® N
& @
Cuna 0 LE Crapt | Cron CTnprnu‘ PesyneT. ACWI:YED-‘
F2 F3 Shift+F10 F10 Ctrl+F3 F8  CulsFl
600 e
1]
=
=
o
§400 _________________________________________________________________
[
X
[=%
=1
[1°]
b
2004
ol ] L i
~ -2 0 2 YonuHenve, %
\Koreurypaua/
Cuna LE Tp abe.
loell N [mm] 350!000 [mm] 3

a

T amameTp B.0-24,11,15 .ZSE - testXpert V12,0 Yuuee pcansHas (Ypose He KoHpHrypaumm)

Obpabotra obpasua  Konderypauma Onwwt Bra  Morows

B(w| kB w L

Cuna0 | Crapt | Cron |Creprno| PesyneT.| Accucter
F2 Fi_ ShitwFi0 10 CuleF3 F6_ Cui+F1
=]
6001 i
©
C
=
[
:
I400
5
g
[=4
©
I af
4 1]0 | NS 1 §
0 ! i . i . i . i .
3| -2 0 2 YanuHenwe, % 6 8
Komepurypoun/
Cwna LE 350 000 Tp abe.
oell [mim] ’ [mm]

0

Puc. 5. XapaktepHble quarpaMMbl pacTsDKEHUS apMaTypsl AuaMeTpoM 8,0 MMm: a — 0e3 O6J0Ka CHATHUS HaNpsKeHHI; 6 — ¢ OJI0KoM
CHATHS HAIPSIKEHU I

CBOICTBA, T. €. HepreTudeckuii pakrop. DPdekT pocTa MIACTUIHOCTH XOI0AHOAEC(HOPMUPOBAHHON apMaTypbl
npu 00paboTKe B PUXTOBAIBHBIX YCTPOHCTBAX OOBSICHAETCS CTPYKTYPHBIMH M3MEHEHHMSMHU CTAJIM Ha YPOBHE
3epeH WM KpUCTAUINTOB. Tak, 00paboTKa apMaTypbl B PUXTOBKE CONPOBOXKIACTCS 3HAKOIEPEMEHHBIMHU Ha-
rpy3kamu B Metaiuie. Ilpu nedopmannu Merania B OZHOM HalpaBiICHUH, KaK U IPH JII0OOH IIIaCTHYECKON Je-
(hopmanum MeTana, B IEPBYIO0 OUepeb IIACTHUECKHU 1e(hOPMHUPYIOTCS 3epHa MeTalla ¢ OJaronpusTHON opH-
eHTauueid. bnaronpusTHas opueHTaLUus 3€pHA ONPEACISETCS COBIAJACHUEM INIOCKOCTH CKOJIBXECHUS 3epHa
C MaKCHUMaJbHbIM KacaTelbHBIM HallpspKeHHeM B oObeMe mertamia. Ilpu nedopmanumn Meramia B ApyroMm Ha-
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NpaBJICHUH (B MOCJIEAYIOIIEM POJUKE PUXTOBKM) YKa3aHHbBIE 3€pHA MOIy4aT ynpyrue aedopmanui oOpaTHOro
3HAKa 3a CUET CHATHSI yNpyrou Aedopmaruu B cocenHUX 3epHax. [loaToMy mpu mocienyroneM HarpyKeHU!
B 00paTHOM HarpaBJeHUU OTpeOyeTCs yKe MEHbIlIee BHEIIHEE HANPsDKEHUE IS TUIACTHYECKON JeopMarum
OIMCHIBAEMBIX 3€PEH, TaK KaK BHYTPEHHHE yNpYrHe HampspKeHHs OynyT crocoOCTBOBATH MJIACTHYECKOH fe-
(hopmarum STHX 3epeH, T. €. Mpeel TEKyUYeCTH MeTajllla YMEHBIINUTCS, a TNIACTUYHOCTh BO3PACTET.

[Ipu cpaBHEHHMHU PE3yIBTATOB UCTIBITAHUN C TPAIUIIMOHHONM TEXHOJIOTHEH oOpaiaer Ha ceOsi BHUMaHUE T10-
BBIILIEHUE MOKA3ATENS Gp/Gy) 5, BEIMIMHA KOTOPOTO COOTBETCTBYET KJIACCY MIaCTHIHOCTH «By. IIpn 3T0M HEOO-
XOIUMO OTMETHTh CHM)KEHHE IOJHOTO OTHOCHTEIBHOTO Y/UIMHEHHUS MPH UCIOIB30BAHUM TOJNBKO OlOKa ISt
CHATHS HanpspkeHus. O4eBUIHO, YTO, KaK U IPU MTPOU3BOJICTBE MPOBOJIOKH TOHKUX TUAMETPOB, JUIS apMaTyphl,
KpoMe OJioKa TiepepacrpefefieHus HalpshKeHWH, HeOOXOIMMO JIOTIOJHHUTENIBHO HCIONB30BaTh PUXTOBAILHOE
YCTPOMCTBO.

IIpu 5TOM COBMEIIEHHE TAKOIO YCTPOMCTBA C PUXTOBAJIbHBIM YCTPOMCTBOM IIO @HAJIOIMHU C IPOBOJIOKOU
TOHKHX JJUAMETPOB, a TAK)KE MUHUMHU3ALMS YACTbHBIX 00’KaTHI OTKPBIBAET MEPCHEKTUBBI JIsl TIOTyUEHHS BCEX
HEOOXOJMMBIX ITapaMeTPOB apMaTyphl Kiacca «B», momydueHHOH X0MoqHOM MPOKaTKOH.
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