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Beryn

Huni  meromqu  IHTEHCHMBHOI'O  IUIACTUYHOTO
nedopmysanns (III/I) craHOBIATL HeaOWAKY IIHHICTH
JUISl Cy4acCHUX METalyprii, MamuHOOYIyBaHHS, XiMi4HOT
MPOMHUCIOBOCTI 1 Memuruad. OTHUM 13 TOJOBHHUX
HanpsimiB I[1/] € piBHOKaHaJibHE KyTOBE NPECYBaHHS
(PKKII) a6o piBHOKaHalbHE KYTOBE BHIABJIIOBAHHS
(PKKB), ske J03BONSE OICPKYBATH IpPiOHO3EPHHCTI
MeTaJH, CITaBH, KOMITO3HUTH i TIOPOIIIKOBI
HamiB(haOpUKaTH 3 IiJBUIICHAMH [TOKa3HUKAMH YTOMHOI
MIIHOCTI TpH 30epeKeHHI BHUCOKOI MATOMOI MIITHOCTI 1
TEXHOJIOTIYHOT TUIACTUYHOCTI B obunacri
eKCIUTyaTallifHUX TeMIlepaTyp Uil JeTajied Ta HEeCHHX
KOHCTPYKIIIH aBialliiHOI TEXHiKH, OOJaJHAHHS XiMiuHOI
MPOMHUCITOBOCT], MEIWYHHX IMIUIAHTaHTiB Tomio [1].
OxpiM TOro, mpu oOpoOLI NONIMEPHUX MaTepialiB
PKKII 3abe3neuye iCTOTHI CTPYKTYPHI 3MiHH BUXIJZHOTO
MaTepiaiy, NOB's3aHi i3 pyldHYBaHHAM cdeporiTiB i
TpaHcdopMalli€ero iX y makeTH KpUCTaJiuHHUX JaMenei, a
TaKOXX I IBUIICHHS KBA31CTATHYHOI TPIIIMHOCTIHKOCTI Ta
yaapHoi MIiIHOCTI aMOp(HO-KpUCTANIYHUX 1 aMOp(HHUX
momiMepiB Ta moniMepHux Kommo3uTiB [2]. Ilporec
PKKII 3mifiCHIOETBCS ~ HAKONMUYEHHSIM  IUIACTHYHOI
nedopmatiii y 0OpoONIOBaHOMY Matepialli  IUIIXOM
OaraTopazoBoro nehOpMyBaHHS 3Ma3aHOI 3aroTiBKH Y
ITamIi i3 ABOMa MEPETHHHUMHU KaHajJaMHU OIHAKOBOT'O
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MOIIEPEYHOr0 Tepepizy mpu 30epekeHH] 1i MOYaTKOBUX
dopmu i posmipis [3].

Boanouac niepedir mpouecy PKKII
XapaKTePU3YEThCS  3HAYHUMHU  HEPIBHOMIPHICTIO 1
HEOJIHOPITHICTIO Je(OPMOBAHOI'0 CTaHy 00POOIIOBAHOTO
MaTtepiaiy, 10 J0 MEBHOI MipH YCKIIaJHIOE TIPOMHCIIOBE
3acrocyBanHs TexHosnorii PKKII i Bumarae rpyHTOBHOTO
JIOCITIJPKEHHS SIK 1e()OPMOBAHOTO CTaHy OOpOOJIIOBaHUX
3arOTiBOK, TaK 1 T'COMETPHUYHUX  OCOOJIHMBOCTEH
IUIACTUYHOI Tewii MaTepiaiiB y KyTOBHX IITamIiax.
OkpiM TOro, cy4acHi TrinoTe3u Npo iCHYBaHHS aHAJOTi]
MIX IUIACTUYHOIO Tedieto mnonikpuctaniB npu PKKII i3
TypOy/IeHTHOI Tediero pimuH [4] He MOBHOI MiporO
Y3TOIKYIOTHCS 13 KJIACHYHOI TEOPIEI0 IUIACTHYHOCTI 1
MOTPeOYIOTh JIOJATKOBUX JIOCHTI/PKEHb, IO 1 BU3HAYae
aKTyaJIbHICTh JIOCHIPKYBaHOI IPOOIEMHU.

OCHOBHI OCOOJIMBOCTI IUIACTUYHOI Tedii MarepialiB
npu PKKII mMoxHa mpoaHamizyBaTu i3 3acTOCYBaHHSIM
TaKUX TEOMETPUYHUX METOMIB, SK METOJ IIapyBaTHUX
mozenei (puc. 1a) [5] abo meron mapkepis [6]. Tlpu
bOMY Yy BigOMHX paHimie myomikamisx [5]-[7] He
JOCHI/DKYBAIMCh ~ THUTaHHA  JWHAMIKH  JIOKAJIBHOI
IUIACTUYHOI  Tewil  matepiaymiB  npu  (i3UdHOMY
mogenroBanHi PKKII wepes mrammu 3i  CKIIaJHOIO
TEOMETPI€0, 30KpeMa, i3 TyMUM KYTOM MiX BXIJTHHUM Ta
BUXIJTHAM KaHaJlaM{ 1 30BHILIHIM 3aKPYIJIEHHSM Yy 30HI
CHOJNY4eHHSI KaHANIB, MIO [O3BOJSIE CHOPMYIIOBATH
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3aBJaHHs HHUHIIIHLOI'O )I[OCJ'IiI[)KeHHH:

|. cmpoekryBaTm 1 pO3pOOMTH TEXHOJOTIYHE
YCTaTKyBaHHS ~ JJIsI  EMIIPUYHOrO  JOCIIIKEHHS
HEpIBHOMIPHOCTI 1 HEOAHOPIAHOCTI JeOpMOBaHOTO

crany obpoOioBanux Matepiaiis npu PKKII;

[l. BHBYMTH BIUTMB pEOJIOTIYHHX OCOOJIMBOCTEH
00po0IIIOBaHUX MaTepialliB Ha CTYIiHb HEOJHOPIAHOCTI
ne(OpMOBAaHOTO CTaHy Ha TNPHUKIAL B'SI3K0i  Teduil
IUIACTWIIIHY Y HENPSMOKYTHOMY KYTOBOMY IITammi i3
30BHIIIHIM 3aKPYIJICHHSIM;

[1l. mocmimuTn mpaBOMIpHICTH iCHYIOWOI aHaJorii
MIX IIACTUYHOIO Tedieto noyikpuctaniB npu PKKII i3
TypOYJICHTHOIO TCUi€I0 B'A3KMX pIOUH, a TaKOXK
BpaxyBaTu (parMeHTaLlil0 CTPYKTYpU OOpOOIIOBAHOTO
Matepiany npu PKKIT B Mexax KIacCMYHOI MEXaHiKH
CYLIIBHUX CEPEe/IOBHIIL.

|. Amnaui3 JokaJbHOI Tedii MaTepianiB
npu PKKII

[IpoaHnainizyemMo JIOKaJdbHY IUIACTHYHY TEUil0 M'SIKHX
MatepianiB npu QisuuHomy wmojemoBanHi PKKII. B
SIKOCT1 B'SI3KOT0 HAOJNMKCHHS JI0 aHAITI3Y Tedil MaTepiany
npu PKKII 3acrocyemo piBHSHHSIMH iMIyJabCy a0o,
iHaKIIe Kaxyuu, piBHsaasmu Hag' e-Crokca [8]:

= = = 5 2= a2
R O e o
A
_ o o
E+Uﬂ+vﬂ:_é£+gm ﬂ_g (2)
Tt X y réﬂyz w5
1 pIBHSTHHSI HEPO3PUBHOCTI
W, W _o, &)
x Ty
JIe PUCKOI yropi IMO3HAYeHI PO3MIpPHI BEIUYHMHU:
X t u.Vv

X,)_/ — KOOpAWHATH, t_ yac; i — po3MmipHi

CKJIaJIOB1 IIBHIKOCTI Y3JTOBXK OCEH X Y BiINOBIJHO,
Marepiany; P — tuck MIpEeCyBaHHS.
Jlmst  cTBOpEeHHS MaTeMaTHYHOI MOeTl 3ajaadi,

3py4HOI JUISi TEOPETHYHOr'0 aHajli3y, a TaKoX 3aulsi
3a0e3MeueHHs]  3arajbHOCTI  PO3B’S3KIB,  BBOISTHCS

0e3po3MipHi x=X/a,
y=Yy /@ — Gesposmipri KOOpMHATH, e XapaKTepHHUil

ri TYCTUHa 1 B'S3KICTH O0OpOOIIIOBAHOTO

HaCTyHHi BEJINYNHU.

posmip @ — mmpuHa kanany, U =0/ JO’ v=Vv/ JO
— 0e3po3MIpHI CKJIaJ0BI MIBUIAKOCTI y3MIOBXK oced X i

Y, e JO — MIBWJIKICTh MaTepiaiy y BXiJHOMY KaHai
wramny; P = IS/ (I‘_Jg ) — ©0e3pO3MIpHUH  THUCK,
Re= Uoér_/h_ — yucio Pefinonsaca; t :t—h_/(r_az)
X=Rext,

0e3po3MipHHiA  Yac; y = Rext
0e3p0o3MipHi KOOPMHATH.

Boxanouyac HeOOXiAHO BiA3HAYUTH, IO YHUCEILHUM
po3B’ 130k cuctemu (1)-(2) BuMarae mopiBHSIHO BETHKOTO

Yyacy OOYHMCIIEHb 1 HE ITOBHOIO MIpOI0 BpaxoOBYE BIUIUB
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BXiZHOro 1 BHXigHOro KaHamiB mmrammy (puc. la, 6).
OTXe € CeHC PO3MISIHYTH PIBHSHHSA TEPEHOCY BUXOPY
(puc. 12) i TUM caMHM pPO3B’A3yBATH JIHIIE OJHE
piBHsHHS 3aMicTh cuctemu (1)-(2).

Bukonaemo nudepenuitoBanss (1) no Y i (2) mo

X , BUKITFOUMMO TUCK 1 BUSHAYHIMO BHUXOp SK

(4)

VY takuii croci6 MaeMo piBHSIHHSI IIEPEHOCY BUXOPY
— — — w2 0278
LEZN, IS I ut-cs Kr N G2 ()
1 X 1y §ﬂ72 w25
e >x piBHAHHS B KOHCEpBaTUBHIH Qopmi Mae
BUTJISN

F

17 1@ 1w, e g2 8. (6)
5 1% v m&ax?  1y? 5
Bynemo BHU3HATH (byHKIIIFO TOKY y
CHiBBiIHOIIEHHMHU
ﬂ_ =u 1.[ —
y | ==-V.(7
X
Toni piBHSHHS BUXOpPY (4) 3amuIiiemMo y BUTTISII
LIV
2 2
™ Ty ) ©)
Sxmo mnepeidtH 10 0Oe3pO3MIpHHX 3MiHHHX, TO
0e3po3MipHuUit BHXOD BHU3HAYAETHCS SIK

z =7 a /U, (puc. 12), a GesposmipHa yHKUis TOKY €
y =y /(Uga) (puc. 16). Toxi piBHAHHA mHepeHOCY
Buxopy (6) 3anuiremo sK

T pedz) W02) Tz T2

fit € fx v g ® Ty _ ©

Pigusiuas (7) wis QyHKIIT TOKY HAOYAyTh BUTIISIY

1y

=u
fiy , Ty =-v, (10)
X
a BracHe BUXop (4) 3anuIeTses siK
Tu v
=—-—. (12)

AJITOPUTM YHCETBHOTO PO3B'SA3Ky piBHsAHAHHS (9) Y
Bunagky PKKII moxHa mnpouTIOCTpYBaTH HACTYIHOIO
6mok-cxemoro  (puc. 2).  Ilporpamua  peamizamis
3a3HAYEHOT0 AITOPUTMY 3JiiCHEeHa Yy CepeJOBHIII
Delphi. Hapasi mnpomec oO04HcIeHHS BiIOyBa€eThCs
JIOCHUTB IIBUIKO, OCKIJIBKU 3aMiCTh CHCTEMH PiBHAHB (1)—
(2) po3B’sizyeThes Jmne ofHe piBHSHHA (9), mpUUOMY
BCS PI3HOMAHITHICTh B'S3KMX Tedill MaTepiajiB Ipu
MIPECYBaHHI ONHMCYETHCS PIICHHSIMHU OIHHUX 1 TUX CaMHUX
nudepeHIialbHiX PIBHIHb B YAaCTHMHHUX ITOXITHHX,
piBasHp Hag'e-Crokca. Pismi Teuii (ToOTO pileHHs)
BIJIPI3HSIOTHCS JIMIIE TPAaHUYHUMH 1 IOYaTKOBHMH
YMOBaMH, a TaKOX TAaKUMH IapaMeTpaMu PillleHHS SIK
uucno Peiinonsaca RE. Sxmio rosoput came Ipo
ycranenuit pexxum PKKII, To moyaTkoBi yMOBH Bi3bMEMO
y BUIJIsAI rpyOoro HaONWKEHHS [O CTaliOHapHOTO



0. B. Ilepir, O. M. JlaniteB, M. M. I'ononenko, C. B. [Tomnecuuii, A. K. Kox

Puc. 1. Po3zpaxyHkoBi nosst eHeprocusioBux napamerpis npouecy PKKII mnactuniny yepe3 HenpsIMOKYTHHI
nrrami i3 260=120° i 30BHiIHIM 3aKkpyriieHHsIM ¢=37°: (¢) —lIapyBarta ILTACTHIIIHOBA MOJIEIb Ha TIPOMIXKHIM
crazii PKKII B MetaneBoMy po3’ eMHOMY ITamii; (6) — po3paxyHKOBI JiHiT CTPYMY B OCEPEAKY MIACTHIHOI
nedopmariii AOB; (6) — pyHKIist TOKY ; (2) — byHKIsI Buxopy ¢ (0) — Imojie MoBHOI MIBHKOCTI MOTOKY W; (e) —
emopa po3irpiBy 3arotiBk; (€) — emopa JOTHYHUX HATIPYKEHB 1 (0/c) — emopa THCKY Y 0CepeKyY IUIACTHYHOTO
nedopMyBaHHS, IPUYOMY Ha YCix emopax (6)-(oic) BXia y ocepenok aedopMyBaHHS 31iBa, a BUXiT — BIPaBO.

pileHHs:

0 _ 0 _ 0 _ 0o _ -
ui,j—O;v,,j—l;zi,j —1;yi,j—-|/m, (12)

ne M — 4ucno KpoKiB KOOpAMHATH HA LIMPHHI

KaHaly.

I'pannyHi  yMOBH JUIs  JOCHIDKYBAHOI  3aaadvi
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copMyiIroeMo i3 HacTymHHX MipkyBanb. CiM's JiHIN
¢Qyskuii - Toky Y (X, y) = const
CYKYIIHICTh Toky. Tobro
sakpyrieniit crinmi wramny CED  (puc. 16), sixa tex €

SBISIE  COOOIO

JIHIN Ha  3OBHIIIHIA

JiHi€I0 TOKY, MM aHAJIOTi9HO MaeMO Y (X, y) =const.
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Tomy Ha 3akpyraeriit crinmi mrammy CED nosinsro 10 BCi Benu4nHu € 6e3posmipaumu (puc. 16):
npuitmaemo Z =0,y =0, a y suyrpimmiit Touni O, EZ (%) =0y (xy) =0(sosriuune saxpyenenns wmarny CED), (13)
JIOBKOJIA SAKOi 3aKpydylOThCS JIiHii TOKY, BBaXaeMo iz (xy)=1y (xy)=1 (erympiuniti kym Oamarny).

zZ =1,y =1, npuuomy omHHUIA NpUEMAETLCS TOMY,

VYBeeHHs TapaMeTpiB 00po0IFOBaHOTO MaTepiany (T'yCTHHH, TUTOMOT
TETIOEMHOCT1, MOYJIMBOTO 3HAYCHHS KOC(DIIlIEHTY B'SI3KOCTI),

] reOMETPUYHUX PO3MIpIB IITAMITY 1 3arOTIBKH, IIBUAKOCTI PECyBaHHS
00p0OIIIOBAHOT 3arOTIBKH.
v
[ToOynoBa CKIHUEHHOPI3HULIEBOI CITKH.
17
3anaHHs moyatkoBux ymoB mpu t = 0.
¥
OO0uuncneHHs: HOBOrO 3HaY€HHsI MOMEHTY dacy t =t + At, po3paxyHok
HOBOT'0 3HAYEHHSI BUXOPY { Y BHYTPIIIHIX TOUKaX 33 PIBHAHHAM
fz _ g 2w2) ﬂ(vz)t_j+aﬂ% +ﬂ% 0
> 8 ™ Ty g End 2s

v
[IpoBeneHHs iTepaliil 1151 BU3HAYEHHSI HOBUX 3HAUY€Hb (DYHKILII TOKY ¥/ Yy

BCIX TOYKAaXx 3a PIBHSHHAM Nzy =Z 13 3aCTOCYBaHHSM HOBHUX 3HaYE€Hb
BUXOpY ¢y BHYTpIlIHIX TOuKax. OOUMCIEHHS HOBOTO 3HAYEHHS
P |
mBHaKOCTI V 3a popmymamu U =Ty /Ty, v=-1y /1X.

v
OO0uncaeHHs: HOBUX I'PAaHUYHUX 3HAY€Hb BUXOPY ( 13 3aCTOCYBaHHAM ¥/ 1 {

y BHYTpPILIHIX TOYKaX.
2
JIOCSITHEHHS CTAI[IOHAPHOTO PIIICHHS 13 3a/IaHUM CTYTIEHEM TOYHOCTI.

OO0uucneHHs JNiHIi CTPYyMY, TUCKY, TAHT€HII1aJIbHOTO HAPYKEHHS 1
TemIiepaTypu. BuBeneHHs1 00YMCIIEHHOTO 3HAaYEHHS BX1IHOTO TUCKY .

BBeneHHs HOBOTO HAOIMKEHHS 1Sl 3HAUEHHS KOe(IIEHTY B’ A3KOCTI.
7
JloCSITHEHHST PO3paxyHKOBOT'O 3HAUYEHHS BXIJTHOTO HAINpPY>KEHHS, SIKe

301raeTbes 13 3aJJaHUM.
¥
[IpencraBneHHs pe3ysibTaTiB 00UMCIEHb Y BUMIISLL IPadiKiB.

Puc. 2. briok-cxema anroputmy po3B'si3anHs piBHsAHHS Hap’e-CTokca, 3a1McaHOro y BUMaIKy piBHOKaHAJIBHOTO
KYTOBOT'O ITPECYBaHHs ISt 3MiHHUX (DYHKIIT TOKY ¥ 1 BUXOpY ¢
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I'pannyHi yMOBM Uil BUTpATH B's3KOTO MaTepiaiy
Ha BXOAi Y OCEPENOK IUIACTHYHOro jaedopMyBaHHS
3a[at0ThCsl  CIiBBiMHOmEHHsIME [lya3eiins, a B'SI3KICTh
MaTepialy  BH3HAQYa€EMO  METOJOM  IOCHIJOBHHX
HaOMKeHb (puc. 2) BiANOBITHO 10 €KCIEPUMEHTAIBLHO
BUMIPSHUX 3HAY€Hb THUCKY IIPECYBaHHS 1 IIBUIKOCTI
MaTepiany Ha BXOJi Y OCEPEIOK IIACTUYHOT IeopMalii.

Pigusunas (9) i3 movyatkoBumu ymoBamu (12) i
rpanngHAME yMoBamu (13) Gymu po3B's3aHi YUCETHHO 3a
cxemoro  Piuapacona st Tedii IUlacTWIiHY B
HerpsMokyTHoMy Inrtammi Juisi PKKIT i3 26=120° i
30BHIIIHIM 3aKpyIJIeHHSAM @=37° TIpu HACTYITHHX
YHCIIOBUX 3HAYEHHSIX ' T'yCTHHA TUIACTUITIIHY

r =1850 xr/m®, mexa tekyuocti S g =217 «Ila [9],

mMpHHa KoxkHoro kanany a =15 mM, wmBuakicts
npecysanns U = 0,36 mm/c, B's3kicts mimHHOTO
h =55 Taec,
-4 . .
Re=182X0 ", nuroma TemnoeMHiCTh IIACTUIIHY

c=1,004 xJIx/(xr*K),

0,7 Jix/(meceK), KinbKicTh KPOKiB KOOPIMHATH y3I0BK

MaTtepiaity YHCIIO Peitnonbaca

IIMTOMA

TEIUTONPOBITHICTh

oci N=80, BigHocHa moxubka iTepalili CTAHOBUTH

e 210'2, MOMEHT dYacy Uit [OOYIOBH IIE€PIIOi

isoxpoun € t7 =20 ¢, Tuck mpecyBaHHS Ha BXOJi €
1

P =314 «Ila. Pesynbratu iHTErpyBaHHs MpEICTABIEH]
Ha BiJITIOBITHHUX eNropax Ha puc. 16-orwc.

1. ®PizuyHe MOIETIOBAHHSA MJIACTHYHOL
Teuil

JI1s1 eMImipuYHOrO JOCHTIKCHHS IUIACTUYHOI Teuil
Mmatepiamie  mpu PKKII B  Mexax  ¢i3uuHOro
MOJICTTIOBaHHSI ~ OYyJI0  BHUTOTOBJIEHO  OaHAa)KOBaHUH
MertaneBuii pos'emuuii mramn (puc. la) i meraneBuii
MyaHCOH, MPHUYOMY UIMPUHA BXIMTHOTO Ta BHXIJHOTO
KaHaiB mTamMny a=15 MM, Kyr MiDK BXiIHUM Ta
BUXIIHUM KaHaJlaMd CTaHOBUTL 20=120°, a 30BHIiNIHE
3aKkpyriieHHs p=37°.

I3 3acrocyBaHHSAM pO3POOJCHOrO IITAMITy IS
PKKII (puc. la) Oynu ojepxkaHi eKCIepUMEHTANbHI
3aJIeKHOCTI [T TUCKY 1 BHUAKOCTI nipecyBanHs (puc. 3),
nie MaKCHMAaJIbHHUH THUCK MIPECyBaHHs

Praxe = 310 «ITa (puc. 3a) npu cepeaniii UBHAKOCTI

npecyBaHHs <V> =0,36 wmwm/c (puc.36) mobpe

Y3TOKYETHCA i3 MaKCHUMaJIbHUM TCOPCTUIHNUM

3HaueHHsM (puc. Lorc).

450,00 \ I I 0,40 . . PR
I A *
400,00 — fe) — Ie) 0,35 * { WY *
e 20=120°,9=37° |, = s
= 300,00 ,ML._' T § '
= b < 025+
¥ 25000 ® o 2 0,20
z 2]
E 200,00 U g
& 150,00 ®o e = 015 _1o9M0 .—a70 |
i E oo 20=120°, p=37° |
50,00 0,05
0,00 0,00 ‘ : : ‘ |
0,00 50,00 100,00 150,00 200,00 250,00 0,00 50,00 100,00 150,00 200,00 250,00
Yac, ¢ a) Yac, ¢ 6)

Puc. 3. Emnipuysi 3aexHocti THCKY (a) 1 mBumkocti (6) PKKII mis teuil mactuminy.

BucHoBKH i 00roBopeHHsI pe3yJibTaTIiB

1. 3BanpormoHOBaHW{  TiAPOTUHAMIYHUA  MiAXind
JI03BOJISIE  OULTBII JIETANIFHO MPOaHAi3yBaTH MEXaHIKy
npouecy PKKII. ®dakruuno amopdHi i momikpucTamivHi
MaTepiajiy 3a YMOB IUIACTHYHOTO J1e()OPMYBaHHS MOKHA
pO3TJSIIATH K KBa3iHBIOTOHIBCBKI  PiAMHH 3
e(QEeKTUBHOIO B'S3KICTIO, SIKA BPaxoBYE HE TUILKH B'SI3KE
TEpTs, ajie i (pparMeHTaIi0 CTPYKTYpH OOpOOIIIOBAHOTO
Matepiany. Ha puc. le B 30HI ocepenxy IUIaCTHYHOTO
negopMyBaHHS MOXHA TOMITUTH MK  JOTHYHUX
HaIpYXeHb, SIKUH XapaKTepH3ye BEJIUKY HEOTHOPIHICTh

766

nedopmariiii 'y 00'eMi 00poOIIOBAaHOrO Martepiaiy, IIo
MOKE CIIPHIMHUTH PO3TPICKYBAHHSI 3aTOTiBKH.

2. [cHyBaHHS BETMKUX TPAJI€HTIB MIBUIKOCTEH (pHC.
10) i gormunmx Hampyxkenb (puc. le) 3ymoBiIOE
BITHOCHHI 00epTaIbHHUN PYX IS 3€peH 00pOOIIOBAHOTO
MONIKPUCTAIIYHOTO Matepiany i THM caMuM (GopMye
ocepenkd  TypOYJIEHTHOCTI B  30HI  IUIACTHYHOTO
nedopmysanns marepiany npu PKKII, mo kopentoe i3
rimote3oto S1. 0. beiirenszumepa [4].

3. TeopermyHO 1 eKCIEPUMEHTAILHO ITOKa3aHO
MoxJUBicTh  fociipkenHs mpouecy PKKIT  B's3kux
CYLUIBHUX CEpPEeIOBHII IUIIXOM YHUCEIFHOIO PO3B'S3KY
piBusiHp  HaB'e-Crokca, 110 [103BOJISIE  BUKOHATH
KOPEKTHY OLIIHKY OCHOBHHMX €HEPrOCHJIOBUX ITapaMeTpiB



Komr'toTepHe nporuHo3yBaHHs CTpYKTYPHHX IIEPETBOPEHb . ..

MpOLIECY, @ TaKOX ICTOTHO MPUCKOPUTH 1 3J/ICIIEBUTH
MPOLIEC TPOEKTYBAHHS TEXHOJIOTIYHOTO YCTaTKyBaHHS
it peanizauii  PKKII y mopiBHSHHI 3 HaTypHHM
¢iznuHUM  MonenmoBaHHAM. Po3pobnena  Meromuka
3Halile ToAajblle 3acTOCYBaHHs IS aHamizy Tedil
TIOJTIMEPIB y IITaMIIax 31 CKJIaIHOK FeOMETPIEr0.

4. Pe3ynbTaTi pO3paxyHKiB A0Ope y3romKyOThCs 13
JTAHUMH EKCTIEPUMEHTIB.

Ilepizc O.B. - acucteHT Kadeopu TEXHIYHOI MeEXaHIKH
JAIMA;

Jlanmee O.M. — NOKTOp TEXHIYHMX HayK, Hpodecop,
3aBigyBau Kadeapu «Matepiao3HaBCTBO, TEXHOJOTIS 1
TepMiuHa 00poOka metainiB» JJJIMA;

Tonooenko M.M. — xanmunmat (i3MKo-MaTeMaTHYHUX
Hayk, fomeHT JJoHHABA,;

Iloonecnun C.B. — KaHaAnIaT TEXHIYHUX HAYK, 3aBiayBad

[1]

[2]
(3]
[4]
(5]
6]

[7]

(8]
[9]

katdenpu TexHigHOI MexaHiku JJJIMA;
Kox A.K. —crynent IJIMA. .
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Computer Prediction of Structural Transformations I n Materials Subjected to

Equal Channel Angular Extrusion

! Donbass State Engineering Academy, Shkadinova 72, 84313, Kramatorsk, Ukraine, 84313,

Tel. +38-095-169-57-35, ¢-mail ol exander.perig@gmeil.com
2 Donbass National Academy of Civil Engineering and Architecture, Derzhavina 2,

86123, Makeevka, Ukraine, Tdl. + 38-066-240-91-27, e-mail Nik_nik Gold@mail.ru

The possibility of a preliminary calculation of structural transformations for the planar plagtic flow of processed
material during Equal Channel Angular Extrusion (ECAE) through a non-rectangular die with externa rounding has
been shown with a numerical solution of the Navier-Stokes equations. The optima energy-power parameters, the
characteristics of deformation nonuniformity, flow lines and the flow velocity fields have been studied. The
legitimacy of an existing anal ogy between viscous liquid flow and polycrystalline plastic flow during ECAE has also
been analyzed.

Key words: equal channel angular extrusion, Navier-Stokesequation, finite difference solution, physical
simuléation, plasticine
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