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OIITUMIBALIA TAPAYOI'O UKJITYHOI'O
JAE®@OPMYBAHHA I3 TAY3AMHA

B pabore chopmynrpoBaHa u pelieHa 3ajada ONpeAesieHUs MapamMeTpoB TOPSUEro LUKIMYECKOTO
neGOopMHUpPOBaHUS C Tay3aMH, MPH KOTOPHIX 32 3a/JlaHHOE BpEMsSI MaTepuai Mojy4aeT HauOOJBIIYIO
nedopmanuio. [lpoBeneH cpaBHUTENbHBIM aHANU3 pPE3yNbTaTOB ONTHUMU3AIMH C HW3BECTHBIMU
HKCIEPUMEHTATBHBIMH JAHHBIMU Ae(OPMUPOBAHUS C TOCTOSHHONW CKOPOCTHIO.

VY pobGoti chopmynboBaHa Ta pO3B's3aHa 3aJada BU3HAYCHHS MapaMeTPIB Tapsuoro IUKIIYHOTO
negopMyBaHHS 13 Tay3aMu, NPH SIKUX 3a 3aJaHUi yac marepian 3700yBae HalOUIbLTy Aedopmartiio.
[IpoBeneHMil MOPIBHSJIBHUIM aHaji3 pe3yJbTaTiB ONTHUMI3allii 13 BIJIOMUMH EKCTICPUMEHTAIbHUMH
JaHUMU 1e(hOpMYyBaHHS 13 CTaJIO0 MIBHJIKICTIO.

In the work the problem of definition of parametogsot cyclic deformation with pauses at which the
material receives the greatest deformation fortise¢ is formulated and solved. The comparative
analysis of optimisation results with known expegital data of deformation with constant speed is
carried out.

Y poboti [1] chopmynboBaHa 3amaya BH3HAYCHHS ONTHMAILHOTO PEKAMY
rapsgoro IIacTHYHOTO nedopMyBaHHs, TpH SKOMY 3a 3alaHuii vac t. matepiai

3m100yBae 0e3 pyiHyBaHHS HAHOUTBITY HeQopMaIlifo Ex
t«
& = [&,(r) @7 » max,
0

ol - )01 wr =, @

:f)qﬁ(t -1;1(r)) F (¢, (7)) @r <2, OtO(o ),

ne t,7 —uyac; ¢(t - T,I(T)) — siapo cnagkoBocti; f — meska ¢yHkuis; & (T) —
MIBUJKICTH 1e(hOpMyBaHHS.

[Tpu po3B's3anHi 3a7a4i (1) B 00nacTi HenepepBHUX (YHKIIH BUHUKIN TPYIHOILI
i3 BpaxyBaHHSIM OCTaHHBOI yMoBH [2]. ToMy Hamam po3B'sI30K IIyKaBcs B 00acTi
KyCKOBO-CTanuX (yHKIA. Ha OCHOBI iCHyBaHHS PO3B'S3KYy JJIsI JBOETAIMHOI 3MiHU
IMIBUAKOCTI JeopMyBaHHs 3pOOJICHO BHCHOBOK, IO IMyKaHHMH po3B'si30K 3amadi (1)
BITHOCHTBCS 10 Kiacy jaedopmyBaHHsS 13 3MiHHOIO mBuikicTiO [3]. YV pobori [4]
JTOCIIKEHO TIPOIeC rapsyoro jaeGopMyBaHHA 13 TMay3aMu 1 BiAMIYEHO, IO IMiJl 4Yac
nay3u BiOyBa€ThCsl BIJHOBJICHHS IUIACTUYHOCTI MaTepiany. Mojelb HaKOMUYEHHs
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HOIIKO/KEHb CHAaJKOBOTO TUITYy IO BUKOPUCTOBYETHCS B MaTeMaTHU4HiN (hopmanizamii
3amaui (1) onmcye manuii edekr [4]. OdeBuIHO, MO MOXKHA CIIPOOYBATH BHKOPUCTATH
eeKT BIJHOBJIEHHS IIACTUYHOCTI MaTepiaiy Mij 4ac mays3u Ui ONTUMI3alii mpouecy
rapsa4yoro nehopMyBaHHS.

w(o:j)m—m(r»mf(su(r»mn )

Meta naHoi poOOTH BHU3HAUWTH ONTHMAIBHUN PEXKHUM TapsSdIoro MHKIIYHOTO
nedhopMyBaHHS 13 IMay3aMu, TP SKOMY 3a 3aJaHUi 4yac Marepiai 37100yBae HaWOIbITY
nedopmartiro.

3MiHa HIBUJAKOCTI & (t) IpU 3aCTOCYBaHHI IIUKIIYHOTO PEXUMY Ae(POpMYyBaHHS
13 may3am, 110 CKJIQJAEThCs 13 K MOBHHUX IIMKIIIB 1 OAHOTO HEITOBHOTO TPUBAIICTIO 1,
BU3HAYAETHCS SIK
£,,0<ts<t,,

0t <ts<t, +t,

&,(t)=1¢, (i-Dt +(-Dt <t<it +@{-1t, (3)
0,it, +(i—Dt, <t<it +it ,

£t —t St<t,,

ne t,, t, —4ac nehopmyBaHHs i3 WBUAKICTIO &, I, —4ac may3w, | =ﬁ.
[Tpu 11bO0My HaKOIMYEHHS MTOIIKO/KEHD Y MaTepiai Bi0yBa€eThCs 32 3aKOHOM
fupntst
an
g
aﬁm—g)g<tsg+g;
&, | d . . .
Al slt-a-n, <) - (x-it, -G -nm, )]+ (4)
l//(t) —_Ya |i=1

F- i, )} 21t g6, )<t

“'}{i[(t -(i-nt, +t,)" - (x=it, - (-1 Eﬂn)”]+
a i=1

=i, ) - (- T, +8) -t i 21, +1,) 21,

}; a, N — mapameTpu MaTepiady MpU 33JaHUX YMOBax

e =l/;i./l€{t

nedopMyBaHHS.
I3 BpaxyBanus (3)1 (4) 3amava (1) HaOyae BUTIISTY
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& =klt, [&, +t [, - max,

j:‘é[«k_i +1)(t, +t,)+t)" - (k=i)t, +t,)+t, +tk)n]+tl? =1

3ié[((k_i)(t” +t )+t )" = (k-i)"(t, +t”)”]+t;‘ <1, ()

o<t <t,,

t.
OstHsE,

<My

}’l_k H"

O<t

1€ TIpH 3a/laHiil KUTBKOCTI MOBHUX eTamiB K miboBa (pyHKINS & 3alI€KHUTH Bif

4OTUPbOX MapameTpiB &,, t,, t,, ty.
Bpaxysasuu, 1o
t. =kt, +kt, +1t, (6)
1 BU3HAUMBIIH 13 mepiioi yMoBH (5) &, oTpHMaeMo 3a1ady 3HaXOHKEHHS EKCTPEMYMY
GyYHKINT TBOX 3MIHHUX

g*(twtn): an(t* _k[ﬂn) . (7)

(b2, +t) #6014+, +u )

Jnst nanoi GpyHKIIT OTpUMany HECKIHUEHHY MHOKUHY KPUTUYHUX TOUOK
t,=t,;t =0. (8)
AK1 BIMOBIIAlOTh PEKUMY 1e(pOpMyBaHHS 13 CTALIOHAPHOIO MBUJIKICTIO. Tak K

2 2 2 2

aat; E%t; - af aft = —(a”t}‘2n (n2 — n)_zk:i(t* - itH)”"zj <0. (9
H n nY n (t, .0) i=1

¢byukiis (7) ekcTpeMyMiB HEe Ma€, TOMY MaKCHUMaJIbHE 11 3HAUCHHS 3HAXOUTHCS JIUIIIC

Ha TpaHMIN 00JIaCTi, 10 BU3HAYAETHCS HepiBHOCTAMH 3a1a4i (D).

PosrnsHemMo excneprMeHTalbHI JaHI HEMEePEpPBHOTO KPYUYEHHS 3pa3KiB 13 cTaii
14X17H2 npu temneparypi 1150C [5]. 3aransuuit Burasa ¢Gysxiii (7) ams maHoro
MaTepiany 300pakeHuii Ha puc. 1.

[Ipu  medopmyBaHHI 13  MOCTIHHOIO
MIBUIKICTIO MakcuMaibHa fedopmariis & = 1.8.

Pos3B'szaBmm  3amauy (5) 3a  momomororo
MathCadéyukuii Maximize, oTpumanu Taki
napaMeTpy ONTUMAIBHOI CXEMH IHKJIIYHOTO
nehopMyBaHHS 13 TTay3aMHU:
t, = 1778c,t, = 1194c,t, = 0284c,¢, = 01c™. (10)
MaxkcumanbHa aedopwmaitis, siky 3100yBa€e
Martepianl 0e3 pyHHYBaHHS 13 3aCTOCYBaHHSIM
cxemu (10)e. =1.809. ToOTo crmocTepira€Thes

HE3HAYHE 30LTBITICHHS MaKCHUMAaJIbHOL

nedopwmarlii y mopiBHSIHHI 13 Ae(OPMyBaHHSIM 13

CTaJIOI0 IIBHUJKICTIO, ajie SKE, OYEBHIHO, HE
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BI/IMOBIZIa€ 3aTpaTaM Ha BIPOBAPKEHHI BIJAMOBIIHOI TEXHOJOri, ska © CTporo
no3Boimia BigTBoputH pekuM nepopmyBanHs(10). Edexkr Bim onrtumizarmii Oyxae
BUIINM, SIKIIO PO3TJSAATA MaTepiaid y sIKUX OLIbII SICKPaBO BHUPAXEHA 3aJICKHICTD
IUTACTUYHOCTI BiJ] IIBUIKOCTI 1e()OpMyBaHHS.

JluHamika 3MIHM HAKOMMYEHHS MOUIKO/KEHb Yy Marepiail Ta HaKOMHYEHOI
nedopmMartii mpu 3aCTOCyBaHHI LHUKIIYHOTO AePOpPMYBaHHS 13 May3aMH 3 MapamMeTpaMu
(10) 300paxena Ha puc. 2T1a 3.

1

0.833

0.667 03

a) 6)
Puc. 2. lunamika 3MiHH HAKOIIMYEHHS MTOIIKOKEHb (a), TEXK caMe IS TIISHKH 10
po3risiiaeTbest okpemo (0).

2 181

;95 296 297 298 299
0)
Puc. 3. lunamika 3MiHu Hakonu4eHoi aedopmartii (a), Tex came ISl TUTSTHKH 110
po3risiaeThest okpemo (0).

BucnoBku. YV pobGoti copMmynpoBaHa Ta pO3B'sA3aHA 3aJada BU3HAYCHHS
napaMeTpiB rapsvoro IUKIIYHOTO nedOopMyBaHHS 13 May3amH, IpHU SKUX 3a 3aJaHHM
yac Marepian 3400yBae HailOubiry nedopmaniro. [IpoBenenuit mopiBHAIbHUN aHAaI3
pe3yabTaTiB ONTUMI3ALI] 13 BITOMHUMH €KCIIEPUMEHTATbHUMHU JaHUMH JehOopMyBaHHS
13 CTaJIO0 MIBUAKICTIO.
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