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B NMPOLECCE TOHKOIO BOJIOMEHUA
C. B. ABceiikoB

Yupeorcoenue oopazoeanus «I omenvckuii 20cyOapcmeeHHbill MEXHUYeCKUtl
yuusepcumem umeru 11. O. Cyxozoy, benapyco

Hayunslit pyxoBoautesns FO. JI. Bo6apukun

ToHKOE BOJIOUEHHE CTAJBHOW YIJIEPOAUCTOM JIATYHHPOBAHHOM ITPOBOJIOKH MO3BOJISIET
NOJTyyaTh TOHKYIO MPOBOJIOKY auamerpoMm 0,15...0,7 MM ¢ Bbicokoi npouHocTsio 3...4 I'Tla.
[losnyyaemass mpoBOJOKa HCIOJIB3YETCS B IPOU3BOJCTBE PYKAaBOB BBICOKOI'O JaBJICHUS,
METAJJIOKOPAA B IIMHHOW NPOMBINUIEHHOCTH. K IIPOBOJNIOKE NPENBSBISIIOTCS KECTKUE
TEXHUYECKHE TpeOOBaHUS TO MPOYHOCTHBIM, IUIACTUYECKUM U TEXHOJIOTHYECKUM
CBOMCTBaM. DTH CBOMCTBA 3aBUCAT OT MEXAaHUYECKHUX CBOMCTB HMCXOJHOW IMPOBOJIOYHOU
TEPMHUUYECKH DPA3YNPOYHEHHOW JIATYHUPOBAHHOW 3aroTOBKU JAMAMETPOM B JMAaIa30HE
1,5...2,5 MM U OT peXUMOB BOJIOYEHHS 3TOM 3arOTOBKH O JUAMETPa TOHKON MPOBOJIOKHU
Ha BOJIOUMJIBHBIX CTAHAX TOHKOTO (MOKPOI0) BOJIOUEHHUSI.

OneHka 3HaYMMOCTH BIIMSIHUSL PEKUMOB BOJIOUYEHHS IIPOBOJIOKU HA €€ MEXAaHUUYECKUE
CBOICTBa I10CJIE BOJIOYEHHS UMEET CYIIECTBEHHOE MpakTuyeckoe 3HauyeHue. OHO COCTOUT
B BO3MOXHOCTM IIPOTHO3MpPOBaThb H3MEHEHUE MEXAHWYECKUX CBOWMCTB IPOBOJIOKHU
MOCPEACTBOM HCIOJIb30BaHUS HEOOXOAUMBIX PEKHUMOB BOJIOYEHHSI 3TOM IMPOBOIOKH.

K OCHOBHBIM MEXaHUYECKUM XapaKTEPUCTHUKAM IIPOBOJIOKH OTHOCST CIEIyIOLIME Ma-
paMeTpBhl: yCIOBHBIA MPENEN TEKy4YECTH Gy, NPEJel IPOYHOCTH Gz, COOTHOUICHHUE YCIIOB-
HOIO Ipejiesla TeKy4ecTH U Ipejielia MPOYHOCTH Gy/Gy, OTHOCHTENIBHOE YIUIMHEHUE IIPU
paspsiBe A;, MOLYJIb YIIPYTOCTH E.

W3BecTHO, YTO BOJIOYEHHE COMPOBOXKAAETCSA YIIPOUHEHUEM, KOTOPOE MOBBIILIAET 3HA-
YEHUs Gy, Gy, Oy/Cy, YMEHBIIAET A, U NOUYTH HE u3MeHseT £. OTHOIIEHHE G,/G, U 3Haue-
HHUE A; XapaKTepU3yIOT IJIACTUYECKHE CBOMCTBA TOHKOM POBOJIOKU. Benn4uHsl Gy, G, Xa-
PAKTEpU3YIOT IPOYHOCTHBIE CBOMCTBA TOHKOW ITPOBOJIOKH.

B mpoun3BoacTBE OCHOBHOM XapaKTEPUCTHKOM TOHKOM ITPOBOJIOKM, BIMSIOLICH Ha
BHIOOp MapuIpyTa BOJIOYEHHsS I HA 1e(hOPMAIIOHHBIN PEKUM BOJIOUEHUS, SBISIETCS Oy,
To ecTh MapmIpyT BOJOYEHHS PACCUUTHIBACTCA C LIEJBIO MOJyYEHUS 3aJaHHOTO JUaMeTpa
TOHKOH IIPOBOJIOKH M ee Mpejesa NpoyHocTH. TakuM ob6pa3om, Ipyrue MexaHu4ecKue Ia-
pameTpsl (popMUpPYIOTCS OJ JeMCTBUEM PEKUMOB BojodeHUs. Ho Ha sKkcIutyaTtaniioHHbIE
CBOICTBA NNPOBOJIOKH KOMIUIEKCHO BJIMSAIOT BCE NIEPEUNCIIEHHBIE XaPAKTEPUCTUKH.

[TosToMy nenbro JaHHOH pabOTHI SBISIOCH BBIBICHHE MEXaHMUYECKUX XapaKTepH-
CTHK TOHKOH YTJIEpPOJUCTOM JaTyHHUPOBAHHOW MPOBOJOKU, POPMUPYEMBIX B 3aBUCHMOCTH
OT PEKUMOB €€ BOJIOYECHHUS.

JUis MCKITIOYEeHHsI BO3MOXKHOTO BIIMSIHUSA MacIITaOHOTO (pakTOpa MapIIpyThl BOJOYe-
HUS Ul aHalIM3a JAHHBIX COOTHOIIEHUH BBIOMpPAIM IO PAaBEHCTBY IMAaMETPOB TOHKOM
IPOBOJIOKU. B MapiipyTax TOHKOTO BOJIOYEHHS BapbUpoBaIUCh (Tabia. 1): quaMeTpsl mpo-
BOJIOYHOM 3aroToBkH (D), cymMMmapHas jorapudmMuyueckas CTeneHb naeopmanuu mpoBosIo-
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KU (€), KHNHEMaTHYECKUE NapaMeTpbl PEKUMOB BOJIOYEHUs (MaKCUMallbHasi CKOPOCTh BO-
JIOYEHUS B BOJIOUMIBHOM cTaHe V;) (puc. 1, @), u Temreparypa BojodeHus (puc. 1, 6).

Temneparypa MpoBOJIOKH B MPOLIECCE BOJIOUYEHHUS U3MEHSETCS B LIMPOKOM JHAara3oHe
3rauenuit (ot 100 mo 680 °C). Tak kak CHIDKEHUE MAaKCUMAaJIbHOW TeMIIepaTyphl MPOBOJIO-
KU B MapuUIpyTe BOJIOYEHHUS MO3BOJISIET MOBBICUTDH IUIACTUYECKUE CBOMCTBA TOHKOM MPOBO-
JIOKH TIOCIIE BOJIOYEHMS, TO 1LIE€JIECOO0pa3HO MPUHATh MAKCHUMAJIbHYIO TeMIIepaTrypy IO-
BEPXHOCTH IPOBOJIOKH B MaplIpyTE BOJIOUEHHUS 3a XapaKTEpHBIM MapameTp MapuipyTOB
BosioueHus [1]. Temneparypa NpoBOJIOKH ONpPEAEIAIACH YUCIEHHBIM MOJEINPOBAHUEM C
MOMOIIbIO METO/1a KOHEYHBIX AJIEMEHTOB, HA OCHOBAHUHU 3aBUCUMOCTEH MEXaHUKHU Jedop-
MHUPYEMOT'0 TBEPAOIO TeJla U TEOPUH INIACTUYHOCTH [2].

Tabnuya 1
OcHoBHBIC TapaMeTPbl MAPLIPYTOB BOJIOYECHHS
MapmpyT Juamerp N IlnaMeTup CxopocTtb
MPOBOJIOYHOM TOHKOM Temneparypa,
BOJIOYECHUS, o Hedopmanus, € BOJIOYEeHUH,

e 3aroTOBKH, TMPOBOJIOKH, T (°O) V. (wic)

B D (Mm) d (Mm) ®

1,90 0,35 624,7 3,37 10
2 1,98 0,3 581,3 3,75 8
1,77 0,3 686,1 3,54 16
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Puc. 1. I3meHeHne CKOPOCTH BOJIOYEHHS ITPOBOJIOKH (@) M TEMIIEpPaTyphl TOBEPXHOCTH
MIPOBOJIOKH (0) B HCCIEAYEMBIX MapIIPyTax BOJIOUCHUS

B xone nmabopaTopHBIX MCIBITAHUM Ha OCEBOE PACTSHKEHHE 00pasLioB M3 MPOBOJIOY-
HOW 3arOTOBKM M TOHKOHW ITPOBOJIOKM IIOCJIE BOJIOYEHUS ONPEACIIAIN: MOLYJIb YIPYTOCTH
IIPOBOJIOKH, YCJIOBHBIN IIPEEI TEKYUYECTH, IPEIEI IPOYHOCTH, OTHOCUTEIIBHOE YIJIMHEHHE
pu pa3peiBe (TadIMI. 2).

Pe3yisibTaThl UCHIBITAHUN Ha OCEBOE PACTSIKEHUE IPOBOJIOYHOM 3arOTOBKM U TOHKOU
IPOBOJIOKH IIPEJCTABIIEHbI B TA0I. 2.
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Tabauya 2

MexaHnnuyeckue nmapamMeTpsbl NpPoBOJ0YHOI 3aroToBKU (D)
U TOHKOM NpPoBOJI0KH (d), MM

MapmpyT Bo104eHHs
Ne 1 Ne 2 Ne 3
D=190 | d=035 | D=198 | d=030 | D=1,77 | d=0,30
Monyns ynpyrocty, E, I'Tla 185,33 203,93 176,67 202,16 176,09 205,7

VcnoBHbIN Ipeaen
TEKY4eCTH, Gy, MIla

IMpenen npoyHocTy, 6, MIla | 1274,54 | 3056,33 | 1284,30 | 3376,13 | 1271,80 |3235,57

MaxkcumasbHOe yUTHHEHUE
IIpU pacTsoKeHue, 4;, %

Mexanuyeckue
XapaKTePUCTUKHU

879,47 | 2853,64 | 889,16 | 3132,81 | 886,02 |(3077,14

7,90 2,42 8,30 2,64 7,95 2,27

N3 tabn. 2 BUIHO, YTO MEXAaHWYECKHUE XAPAKTEPHUCTUKHU MPOBOJIOYHON 3arOTOBKH B
UCCIIEyeMbIX MapUIPyTax BOJIOYEHHUS UMEIOT HE3HAUNTENbHBIC OTIIMYHS, YTO OOBACHICTCS
pazIUUMUSIMHU B YCIOBHSIX CpEAHE-TPyOOro BOJIOYEHMS, B peXUMaxX MAaTEHTUPOBAHUS U
MaciTaObHbIM (PaKTOPOM IPOBOJIOYHOM JIATYHUPOBAHHOM 3ar0OTOBKHU.

AHanu3upys MoJiy4eHHbIe 3HaYCHUs] MEXaHUYECKUX MapaMeTPOB MPOBOJIOYHOM 3aro-
TOBKM M TOHKOM NMPOBOJIOKM COBMECTHO C MapaMeTpaMu MapUIpyTOB BOJOYEHHS, MOXKHO
CZeIaTh CIIEAYIOIINE BbIBOIBI.

Hccnenyempble mapaMeTpbl MapIIpyTOB BOJIOUEHHS OKA3bIBAIOT C1a0o€ BIMSHUE HA
MOJ1yJIb YIIPYTOCTU. DTO JAOMOJHUTENBHO MOATBEPHKIAET TO, YUTO MOIYJIb YIPYTOCTH SIBIISI-
eTCs OIHOM M3 Hambosiee CTAOMIIBHBIX MEXaHMYECKUX XapaKTEpUCTHK MeTauioB [3]. Oto
MO3BOJIAET CAENATh MPEIOI0KEHUE O TOM, YTO MOJYJb YIPYTOCTH HE 3aBUCHUT OT Mapa-
METPOB MapIIPyTOB BOJOYCHHUS.

B mapuipyrax TOHKOro BOJOYEHHSI C POCTOM CKOPOCTH BOJOYEHHsS] HaOIIOAaeTcs
POCT TeMIepaTypbl HOBEPXHOCTH MPOBOJIOKH.

CHwKeHHe 3HaYeHUH OTHOCHUTEIILHOTO YIUTHHEHUS (A;) TOHKOM MPOBOJIOKH HAOJIIO1a-
€TCs NP YBEJIWYCHUU CKOPOCTH MaplIpyTa BOJOYEHHS TOHKON MPOBOJOKU U COOTBETCT-
BEHHO MAaKCHUMaJIbHOM TeMIlepaTypbl IOBEPXHOCTH MPOBOJIOKH.

Taxum 00pa3oM, TOCTUTHYTa BO3MOXHOCTb IIPU pa3paboTKe MapLIpyTOB BOJOYECHHUS
IPOTHO3MPOBATH HE TOJIBKO TPEOYEMBIi TUaMETP TOHKOW MPOBOJIOKH M €T0 MPOYHOCTD, HO
¥ MaKCUMAaJIbHOE OTHOCUTEIILHOE yATUHEHHE MPOBOJIOKH.
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