TexHika B CiTBCHKOTOCMOAAPCHKOMY BUPOOHUIITBI, raTy3eBe MalTMHOOY IyBaHHs, aBToMaru3ais, 2010, Bumyck 23

YK 621.735.3

B.Il.Ilykagos., nou., kana.TexdH Hayk, B.B. IlykaJos, nou., kana.rexn Hayk, ®.1.
31aTONOJIb KA, MPOQ., KAHA. TEXH. HAYK
Kuposoepaockuii nayuonanvuwiii mexnuyeckuil ynugepcumem

Pacuet HﬂHpﬂ)KCHI/Iﬁ IIpHU OCAaAKEC CILTOIIHBIX
OCCCUMMCTPHUYHBIX TCJI

CraTbsl MOCBSIIEHA PacyeTy HaNpsUKeHU MpU Ocafke CIUIOLIHBIX OCECHMMMETPUYHbIX Ted. Ha ocHoBaHuM
AHAJIMTUYECKOT0 M3YYEHHUs paclpelesieHs KacaTelbHbIX HAMpsKeHUH MO KOHTAKTHOIN MOBEPXHOCTH MHCTPYMEHTa C
METaJIOM M COBMECTHOTrO pemeHus nuddepeHManbHbIX ypaBHEHUH paBHOBECUS M ypaBHEHMs IUIACTUYHOCTH,
ToJTydeHbl GopMyITbl IS pacdeTa HanpspKeHNH B 11000 Touke nedopMupyemMoit 3aroToBKu
0CeCHMMETPHYHOE TeJI0, HANPSIAKeHUs], KOHTAKTHOE TPeHHe, ycuiaue aedpopManun

HamnpsokerHo-nepopMupoBaHHOE COCTOSHHE MeETalla TIPH  OCafKe 3aroTOBOK MEXKIY
IUIOCKUMH HIEPOXOBAaThIMU IUJIUTaMHU 3aBHCUT OT XHMMHUYECKOH, (U3MYeCKOH U CTpyKTypHOU
HEOJHOPOJHOCTH, CTPYKTYpPBL, YTO OCOOEHHO CHJIBHO CKa3bIBAaeTCS NPH JIePOpPMAIMH JIUTHIX
3aroTOBOK, HEPAaBHOMEPHOCTH HAarpeBa, KOHTAKTHOTO TPEHHUs, (OpPMBI Tejla U MHOTHX JPYTHX
($akTopoB.

Ocanka IWIMHAPUYECKUX 3arOTOBOK OTHOCUTCS K OCECHMMETPHUYHOMY HAIIPSDKEHHOMY U
nedopmupyemMomMy cocTtosHHIO. K dWmCIly OCeCHMMETPHYHBIX 3a/1a4, IS KOTOPBIX METOX
UHTErpupoBaHus Ju(QepeHInaIbHbIX YpaBHEHUH paBHOBECHS COBMECTHO C ypaBHEHHEM
IUTACTUYHOCTH JUTS OTIpEAeICHUS] HaUpsDKEHUS U yCHiIusl Jedopmannu, JaeT 3aMKHYTOE pEeIIeHHe,
OTHOCHUTCSI IIJJACTMYECKOE pPaBHOBECHE IWIIMHJIpA IIOJ JEHCTBUEM BHEIIHEro nasieHus. g
ONIpeNieNieHNs] HAaNpsDKeHWH B IUIACTHYeCKH  JedopmMupyeMoM IWIMHIpPE HMEeM  JBa
muddepeHManbHbIX  ypaBHeHHs paBHoBecus (1 — 2) u ypaBHeHus miuacTuyHocTH (3) B
MAJTHHIPHYECKUX KoopauHaTax [1 — 4]

aGp_l_asz_I_Gp_G@:

0; 1
op oz P M)
0

’L'zp+a(52+k:0; )
op oz p
(Ge_Gp)z +a4T, =4k’ 3)

rae k — macTuuecKas IoCTOSHHAsL.

VenbHble CUIbI KOHTAaKTHOTO TPEHHMS T, HANpaBIIEHBI IIPOTHB TeYeHUs MeTala (puc.l),
TO €CTh OT OOKOBOW CBOOOJHOW TIOBEPXHOCTH K CepelMHe IMHApA. l[Ipu mpuHATOM
PacIoNIOKEHUH OCeH KoopauMHar, pu p >0 CHJIBI TPEHMS T, CIEAyeT OpaTh CO 3HAKOM MHHYC,
mpu p>0 — co 3HAKOM IUTOC. BenwuwHa yAETBHBIX CHJI TPEHHS MOXET MEHSTBCS OT

MUHUMAILHOTO 3HAYEeHUSI, PABHOTO TIPOHU3BEICHUIO K03 DUITHEHTA TPEHHUSI.
Ha MOCTOSIHHYIO TJIACTUYHOCTH (4)

T, =2k f, “4)
Ha Kparmo 3aroToBKM JO MAaKCUMaJIbHOIO 3HAYEHHUS, PABHOTO CONPOTUBJICHHUIO MeETasula
MJIACTHYECKOMY CIIBUTY (5), TO €CTh

2k-f£rksk=% (5)
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PI/ICYHOK 1 — Cxema nmeiicTBus HaHpH)KeHI/Iﬁ IpH O0CaaKe CIUIOMIHOTO HHUJIUHApPA

170171
2k=p- O
rie (y, — Opesien TeKy4ecTH;
B — xkoaddumment Jload
B=1.00-1.15.

Nmeem Bcero tpu ypaBuenus (1, 2, 3) ¢ 4eThIpbMsI HEU3BECTHBIMH (Gp » Op> 02T, =Ty ).

3amaya cTaTUYeCKd HeompeaenuMas. PellieHre CcTaHOBUTCS BO3MOXKHBIM, €CIH MPHHSITH, YTO
IWIAHAP SIBIISIETCS JIOCTATOYHO JUTMHHBIM, W JeopMaIvsi B HAIPAaBICHHH OCH Z, OCH IHJIMH]IPA
JIOCTATOYHO Majla M €l MOXHO IpeHeOpeub, T.e. oTcyTcTByeT. Jledbopmarus munuHapa
OCeCHMMETpPHYHAs W B TO JK€ BpeMs IUIOCKas, Bce MedopMamuy Jie)KaT B IUIOCKOCTH PO,
NEPIEHUKYIJIIPHON OCH Z, T.€., Te)OpMaIiH B JHAMETPATBHBIX TUIOCKOCTSIX OTCYTCTBYIOT.

B 5TOM cilydae HOpMalbHOE HANpPSUKEHHME (y. B HAlPaBICHHH OTCYTCTBHA JAe(OpManuu

PaBHO OJIYCYMME JIBYX JIPYTHX G, U G

0,*0
GZ=QTS> (6)

a KacaTe/IbHEIC HANPXKEHUS PaBHEI HYIHO: T =T, = 0, Too=To. = 0, Too = Top = 0.

Takum oOpa3oM, ecnu KacaTelbHblE HANpPSDKEHUS OTCYTCTBYIOT, TO HOpPMAaJbHBIE
HANPSIKCHUS (5, ¥ G, ACHCTBYIOT B FOJIOBHOM IIIOIIA/IKE ¥ SBIISIOTCS [IABHBIMH.

Tak kak 3aBUCUT TOJIBKO OT KOOPAWHATHI TO AU CPpCHIIMATIBHBIC ABHCHU
G,

paBHoBecus (1,2) ynpomatorcsi. Octaercs 0JIHO ypaBHEHHE, KOTOPOE MOKHO 3alucaTh B OOBIYHBIX
npou3BOHBIX (7). Pemnas octaBiieecst ypaBHEHHUE ¢ YpaBHEHUEM IIJIACTUYHOCTH (3), TOIyUHM

d d
dG,=(G,~G,) " =22k %)
p p
Otcrona
0, =12klnp+c; (8)
0, =12k +o0,. 9)

[locTosiHHYIO MHTErpUPOBaHUS HAXOAUM U3 ypaBHeHUs (8):
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npu P = R HapyXKHOMY UaMeTpy HUIUHIpPA
O,=2kInR+c=0.

Orcrona
c=—-2klnR,
O, =2klnp-2kInR = —2kln£
Y
u Gp=—2k1n£. (10)
P

OmnpenennM HOpMaTbHbIC HATPSKEHUS
O, 43 ycnosus (9):

00=0,= 2k .
Torna
R
O,=2k+0,= 2k—2klng,
(59=2k(1—ln£} (11)
p
HopmanbHoe HanpsDKeHHE ¢y, HaXOJMM U3 paBeHCTBA (6)
+

o =M=2k l_lnﬁ ) (12)

: 2 2 P

3Hasi 3HaUeHUs] HOPMAJIbHBIX HAPSHKEHU HA KOHTAKTHOM MOBEPXHOCTH MOYXKHO PacCUUTATh
MIOJTHOE ¥ YJIeIbHOE YCHITHE, HE0OX0AMMOe IS TUIACTUYECKOH JIe()opMaIliy 3ar0TOBKH.
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B. Ilykanos, B. Ilykanos, ®@. 3namononscokuii
Po3paxyHok Hanpy:;keHb NMPU 0CaAli CyUVILHUX BiceCUMETPUYHUX TiJI

CrarTst TIpuCBsiUEHAa PO3paxyHKy HANpy)XeHb MPU OCaIlli CYLIIBHUX BicecMMeTpH4HMX Tijd. Ha ocHOBI
aQHaJiTUYHOTO BUBYEHHA PO3MOAINY AOTUYHMX HANpPY)KeHb IO KOHTAKTHIM MOBEpXHi IHCTPYMEHTY 3 MeTaloM i
CYMICHOTO pillleHHs Iu(epeHLliaTbHUX PiBHSIHb PiBHOBAru i PiBHSIHHS IUIACTUYHOCTI, OTpUMaHi (GopMysn po3paxyHKy
HampyxeHb y OyIb-sKiil TOULli 3arOTOBKH, sIKa Ae(pOPMY€EThCS.

V. Pukalov, V. Pukalov, F. Zlatopolskyy
Stresses calculation when precipitating solid axisymmetric bodies

The article deals with the problem of stresses calculation when precipitating solid axisymmetric bodies. On the
ground of analytic study of distribution of the tangent stresses along the contact surface of the tool with metal and joint
resolution of differential balance equations and plasticity equations formulas for stresses calculation at any point of
deformable work material are received.
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