nmpouccCcom TepMquCKOﬁ O6pa6OTKI/I H IIPHU IIPOU3BOJACTBC IMPOBOJIOKH MW JICHTBI M3 IBCTHBIX U
TYTI'OILUIaBKHUX MCTAJIJIOB.

Cnucok sutepatypbl: 1. Kospes, I. C. DNeKTpOKOHTAKTHBI HAarpeB Mpu 00pabOTKe IBETHBIX METAJIJIOB
[Texkcr] / I'.C. KoBpes/ M.: Meramnyprus, 1975. -312 c. 2. Jlawenxo, B. I1. Tlpuctpiit 1 peryatoBaHHS
BEJIMYMHU HArpiBy PyXOMOTO ApoTy mepexa BojodiHHsAM [Tekcr] / Jlauwenxo B. I1, T'ycax B. 1. // Tlatent
VYkpainu Ha BuHaxig Ne 16206. bron. Ne 4, 1997, 3. Jlawenxo, B. I1., 3agadi At piBHSIHHS TEIUIOPOBIAHOCTI
y nopoikoBiii metanyprii [Texct] / B. Il. Jlawenxo, B. A. Banin // Bicuuk HTY «XIIl» Matematuune
MOJICJIIOBAHHSI B TEXHIIi Ta TexHoyorisx. — XapkiB, 2010. — Bum. 68. — C. 108-113. 4. Tpouyxuui, O. A.
DJIEKTPOITACTHYECKOE BOJIOUYCHHWE M HOBBIC TEXHOJIOTMH CO3AaHMs 00JjierdeHHbIX npoBoaoB [Tekct] / O. A.
Tpouyxuii, B. U. Cmawenko, B.I' Pvickos u op.// «Bonpocel aromHOW Hayku u TexHukw» (BAHT). —
Xapbkos, 2011. Bum. 4/2011 — C. 111 — 117. 5. Kobwvinsckas, E. b. ViccnenoBanue BIMSHHUS TEPMUYECKON
COCTaBJISIONICH Ha CBOMCTBA MPOBOJIOKH TPH AJIEKTporuiacTuaeckoMm BosioueHuu [Tekct] / E. b. Kobwiibckas,
B.I1. Jlawenko, T.A. I'pucoposa u Op.// Bicauk KpeMeHYyILKOTO HAI[lOHAJIHHOTO YHIBEPCHUTETY IMeHi
Muxaiina Octporpancekoro. — Kpemenuyk: KpHY, 2011. — Bum. 4/2011 (69) wactuna 1. — C. 57-62. 6
Juzopxun I1. U. Kypc nuddepeHnranbHpIX U WHTETPATbHBIX YPAaBHEHHMH C JOMOJHHUTENBbHBIMU TJIaBaMHU
anaymsa [Tekct] / I1. U. Jluzopxun — M.: Hayka, 1981. — 216 c. 7. Mapmuinenxo B. C. OnepanmoHHOE
ucuncienue [Texcr] / B.C. Mapmuinenxol — K.: U3n-Bo Kuesckoro yauBepcutera, 1968. — 197c¢.

Haoivwna oo peoxoneeii 20.03.2013

VK 681.3:946.9:004.942

Onpenenenne napaMeTpoB yNpaBJIeHUs JBHKYLIErocsl COCPeJI0TOYEHHOI0 MCTOYHHKA Temna/ B.
I1. JIsmenko // Bicauk HTY «XIII». Cepist: HoBi pimenns B cydacHux texHonoriax. — X: HTY «XIIl», —
2013. - Ne 1 (977). — C. 177-182. — bibmiorp.: 7 Ha3B.

3ampornoHoBaHa MaTeMaTHYHA MOJENb TEMIIEpaTypHOrO IIOJI HECKIHYEHHOro IWIiHApa, IO
pO3IrpiBa€eThCs PYXOMHMM TOYKOBHUM BHYTPIIIHIM JKepesoM Teruia. J[Kepeno Temia IpeicTaBieHe i3
3agyueHHAM JenbTa-GyHKuii Jipaka. OTpuMaHO pPO3B’A3KHM CIPOIIEHMX 3aJay, Ta BU3HAYCHI MapaMeTpH
KepyBaHHs TEMIIEPAaTypHUM I0JieM. 3allPOIIOHOBAHO CTPYKTYPY aJFOPUTMY PO3B 3Ky HeJNiHiiHOI 3agaui Ta
0JIOK-CXeMy CUCTEMH KepyBaHHs TeMIIEpaTypHUM I10JIEM Ha OCHOBI 3aIIpOIIOHOBaHOro aiaropurmy. [IposeneHi
YHCesbHI €KCIIEPUMEHTH Ta M00YI0BAHO TeMIEepaTypHUIl PO3MOALT Ul TEXHOIOTTYHOIO MPOLECY TePMiuHOi
00poOku BoJbppamMoBoro apotry. Ha oOcHOBI po3B’A3Ky HeNiHIHHOI 3amadl Uis CHCTEMH KepyBaHHS
100y0BaHO Ipadik 3aJIeKHOCTI CHUJIM CTPYMY HarpiBaHHS B 3aJISKHOCTI BiJ 4acy.

KurouoBi cioBa: temneparypHe Ioiie, pyxoMe JKepeno Teria, Aenbra-(yHkuis Jlipaka, aaropuTM,
0JI0K-CXeMa CUCTEMH KEepyBaHHS.

Mathematical model of temperature field of an infinite cylinder, which is heated by a moving internal
heat source offered. The heat source is represented using Dirac delta function. Analytical solutions of
simplified problems are obtained. The control parameters are determined by the temperature field. The
structure of the algorithm for solving the nonlinear problem and control system of temperature field proposed.
Numerical experiments are conducted. The temperature distribution for the process of thermal treatment of
tungsten wire is built. Graph of dependence of the strength of the current heating from time built.

Keywords: temperature field, moving heat source, delta function, algorithm, control system.

V]IK 532.2,517.2
H. B. HOT'"HH, xaun. pus.-mart. Hayk, goil., HTYY «KIIW», Kues

MNEPUOJUYECKOE JBUKEHUE BSI3KOM HEC)KUMAEMOUM KUJIKOCTH
O HEOTPAHUYEHHOH IIUWJIMHJIPUYECKOM TPYBE

[TonyueHo pelieHue crHenUaabHOM KpaeBoW 3agaun Ans ypaBHeHMH HaBbe-CTOkca HecTallMOHapHOTO
JTAMHUHAPHOTO JBMIKEHUS JKUIAKOCTU B KPYIVIOW LIMJIMHAPUYECKOH TpyOe B cilyyae MEpUOJUYECKOTO 3aKOHA
U3MEHEHMs JaBleHUs. TakuM o0pa3oM, cO37aHa BO3MOXHOCTh HCIIOJIB30BAHHSA OBICTPOCXOSIIUXCS
CTEIICHHBIX PS/I0B JUIA pacyéTa KOMIOHEHT Mo CKOPOCTH. Iloka3zaHa NAEHTUYHOCTD PEIICHUH CTIeHaTbHOM
3aJauyd TUuApOAVMHAMUKU C IpaHHqHOﬁ 3a21aqel71 TCIUIOIIPOBOJHOCTU C HCIIOJIBb30BAHUEM MHTETIPAJILHOTO
npeoOpa3oBaHus XaHKes.

KnioueBble cjioBa: Bs3Kas HEC)KUMaeMas JKHIKOCThb, JIAMUHApHOE NBWKeHHE, (QyHKImU beccems,
MHTETpaIbHOE Npeodpa3oBaHie XaHKeIs.
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BBenenmne. 3agaua o pacrnpeleNieHHMH CKOPOCTEH MpU HECTAIMOHAPHOM JIAMUHApPHOM
JNBUKEHUM  BA3KOM  HEC)KMMAeMOW JKUJIKOCTH MO KPYIJIOW LMIMHAPUYECKON  TpyoOe
paccMaTtpuBaliach B psjie padbot [1-7], HO MONydeHHBIE 3JI€Ch YUCTO TEOPETUUECKUE PE3YIbTAThI
He ObUIM  JOBEeAEHBI J0 pacueTHbIx Qopmyn. B Hacrosimeld pabore yka3zaH croco0
annpokcumanmu  GyHKuMA  beccens  OT  KOMIUIEKCHOTO — apryMeHTa, IO  CYTH,
OBICTPOCXOSIIMMUCS CTETICHHBIMU PSIIaMU, TTOJIYYEH MPUMEP KOHKPETHOTO MOJIsi CKOPOCTEH.

B pab6ote Taxke Ha ocHoBe [8-11] mpoBeneHO perieHre OIU3KUX 3a7ad C UCIOJIb30BaHUEM
CHEIUAIBHOTO HHTETPaJIbHOTO MpeoOpa3oBaHusl, B 3aMKHYTOM BUJIE.

AHaJM3 JINTEPATYPHBIX JaHHBIX U MOCTAHOBKA MP00JieMbl. 3a/ladya O HECTAIlMOHAPHOM
JAMUHAPHOM JIBIDKEHUHU BSI3KOM HEC)KMMAEMOM >KUJIKOCTH MO OECKOHEUHOW IMIMHAPUYECKOU
TpyO€ JaBHO MPHUBJIEKAIM BHUMAHUE KPYMHBIX YUEHBIX, TPOCTEUINNX ClIydall pacCMOTPEH €Il
['enpMmronsir [1].B obmiel moctaHOBKE AJIsi IPOM3BOJIBHBIX HAUaJIbHBIX YCIOBUM U Pa3UYHbBIX, B
TOM YHKCJIE IEPUOANYECKIX 3aKOHOB Mepenaja AaBJIeHUs 3a/1a4i pacCMaTpUBaIUCh B paboTax [2-
7]. B wacTHOCTH, pelIeHUE 3a/a4yd O NPUBEJCHUU B JIBH)KEHUE NOKOSIIEHCS B KpYIJIod TpyOe
BSA3KOM JKHJIKOCTU IOJ JCHCTBHEM BHE3AMHO MPWJIOKEHHOIO0 KYCOYHO-IIOCTOSHHOTO Iepemnaaa

JaBJIeHUs noaydeHo B [4], g(t)=const, ¢ rpaHUYHBIM yCIOBHEM W | .~ ", M HAYQIBHBIM YCIIOBHEM

W| o %, 30€Ch TONyYeHa (QYHKLMS pACIpEsesIeHHsl CKOPOCTEei B BHAC psifa OT (QyHKIWH
beccens:
W(r,t) - R_ Zw: —Vﬂ,t J (2; ] ’
adt R = And 1(/1n)

rae A, — kopau ypaBaeHus Jo( 4,)=0.

Opnako, yka3zaHHble paOOTHl UMEIOT YUCTO TEOPETUIECKOE 3HAUCHHUE.

Heas u 3a1aHue uccaenoBanns. L{enpio TaHHOTO HCCIIEIOBAHUS SIBIISIETCS :

1) monmydeHrne HPOCTHIX PACYETHBIX (OPMYIN MOJSI CKOPOCTEHM Uil MOCTPOEHUS JMIOp C
JIFOO0H 3aJJaHHOW TOYHOCTBIO;

2) B TEOPETUYECKOM IIJIaHE MPUMEHEHHUE CHEIHATIbHOTO HHTETPAIIbHOTO TPeoOpa3oBaHUs C
MOJIHOW WJIEHTUYHOCTBIO MPUBOJIAIIETO K PEIICHUIO YKa3aHHOTO TPAHCUEHAEHTHOTO YPABHEHHUS.

OcHoBHas1 yacTb. B Hacrosmelr paboTe MPUBOIUTCS TaKXKe PEIICHUE C MCIOJb30BaHUEM
UHTETpaNbHOrO mnpeodpazoBanus Xankens [8-11]. Hns cocraBneHUss ypaBHEHHUS JTUHAMHUKHU
BSI3KOM HEC)KMMAEMOM KUIKOCTH B €€ MPOCTEUIIEN HBIOTOHOBCKOW MOJIEIIH, MOJIy4YEHa CUCTEMA
YPaBHEHUIA B YaCTHBIX MPOM3BOJIHBIX B CKaJApHO Gopme Buaa [1-5]:

a—u+ua—u+va—u+wa—u:|: _1@+szu

ot ox oy y OX

N N v av 1ap (1)
—+U—+V—+W —F —**““VV v

o ox oy

oW ow  ow 1ap

—tU—+V—+W—= —7—+ w

o ox oy F. %

rae Vzv — BEKTOP CKOPOCTH C IIPOECKIUAMU {Vzu,vzv,vzw}, y -TUIOTHOCTh 00BEMHBIX cuJl, grad P-

JIaBJICHUE.
au + Gl + w_ 0 (2)
ox oy oz
B ciydae maMuHapHOTO ABMKEHUS MO IIJIMHAPUIECKON TpyOe momoxum B (1)
u=v=0, F=F=F=0

oP P oP
Jlasiee ¢ y4eToM Hepa3pbIBHOCTU AaBiieHUd — = — =0 , npuuem e SIBJISIETCSL TOJIBKO
z

oXx oy

byHKIMEH BpeMeHH, MoJIaracM

——-9()
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Takum 06pa30M, BbIpakas, TAKKE OIICPaTop Jlamnaca B MUWJIMHAPUYICCKHUX KOOpAWHATax,
MMPpUXOOUM K KpaeBoﬁ 3aJa4c BUaaA:

? 3
Low 1o OW Low (3)
vo y or ror
Wl =0
r=R (4)
W|t:0:W0(r)
(5)

PaCCMOTpI/IM, JaJIcc cnyqaﬁ, KOorga I1eperaa AdaBJICHUSA B TPY6G IHOAYHHACTCA
rapMOHHUYCCKOMY 3aKOHY

g(t)= N cos awt

Torna pemenre rpaHUYHOM 3a1a4u HAXOIUM B BUJE Cyneprno3uiuu| 1-4, 7] :
W H=W, (1, t) +Nsin ot (6)
[0}

OtrocutenbHo Wq(r,t) mpuxoauM K ypaBHEHHUIO TEIJIONPOBOIHOCTH BU/IA:

1OW_ O, 10w, @
va gt roar

C 'paHUYHBIM YCIIOBHEM BHU/1a

wi(r.t)| | =-sinet (8)
Amnanoruuno metony @ypobe perenne rpannuHoi 3aaauu (7)-(8) HaxXoaUM B BUE
w, = A(r)e'** 9)

rae A — HeompezeneHHas «kKoHCTaHTa Dypee», z = vt . [l onpenenenus «aMmmmtyas» A(r)
noJIiy4uM oiHOpoHOoe nuddepennnanbHoe ypaBHeHue beccens Buna

A"(r) + 1 A'(r)+idA(r)=0 (10)
r
Ero yactHoe pemieHue, orpaHn4eHHOE HA OCH TPYObl, UMEET BUJ:

A(r)=JO(r\/H) (11)

e J (i)~ GyHkums beccenst HyneBoro nopsijika 0T KOMIUIEKCHOTO apryMeHTa.
. r
[lepexonst mamee k Oe3pa3sMepHOl KOOpAWHATE p = R £ <€[0,1), yuursiBasg, 4TO

J (Vi) sBISETCA KOMIUIEKCHOM MNapoll ObICTPOCXOSAMIMXCS CTEMEHHBIX DPANOB C OONACTHIO
cxoaumoctu p € [0,1), 3anuiieM yKa3aHHOE YaCTHOE PEIICHUE B BUJE:
4 2
#(p,7) =R, {(B - iC)(l—%— i %)(cos/lr— isin /17)} (12)

rae B,C — neonpenenéunnie K0dPUIIUESHTHI.
Breigenss 31ech 1€MCTBUTENIBHYIO YaCTh, HAXO0IUM

2 2 2 2
#(p,7) = B[(l—%) cos m—%sin ﬂ,r]—C[% COS AT+ (1—5—4)sin 7] (13)
Hanee npu p = 1, noacrasuB (13) B rpaHuuHOE yciioBHe BUAA (8), HAXOIUM
N . o 63 1. 1 63 .
1,7) = ——sin =7 = B[— c0s Az — = sin Az]— C[= cos Az + —sin A 14
¢(,7) PR [64 T2 7] [4 Tt 7] (14)

[TpupaBHUBas K03()(HUIMEHTH TPU JIMHEHHO-HE3aBUCUMBIX (YHKIHAX  COSAr, SinAr
NOJYyYUM CHUCTEMY JIBYX JMHEHHBIX alreOpandecKux YpaBHEHUH NIl OMPEIesICHUs] TTOCTOSHHBIX
B,C. OxoHyaTeabHO:

1=2, #7)=0,001sin Az—0,0038cos A7 (15)

14

Bossparasce kK mepeMeHHbIM t =L, I=pR, mOACTaBjsIsI MoaydeHHOe Bhipaxkenue (15) B
14

rpanu4Hoe ycioBue (13), OkoHUaTeTbHO HAaX0AUM (PYHKIIUIO paclpe/iesieHUs CKOPOCTEHN B BHJIE:

ISSN 2079.5459. Bicnux HTY “XIIl». 2013. Ne16(989) 184



2 4

2
W(r,t) = g[(n 0,000ZS%)sin ot —0,0038(1— Gﬁ)v erA)cos o] (16)

Tenepb BBIUHUCICHUE SIIOP CKOPOCTEN B pa3iUyHbIEe MOMEHTBI BPEMEHHU MOJYUYUTh MPOCTO.
Hakonen, as MojaydeHHs SMIOp KacaTeIbHBIX HAMPSIKCHHH HAXOJUM YacTHYIO IPOU3BOIHYIO
BHUJIA

3
MW _ 10005 sin et +0,00024- 2" _cos ot (17)
or vR v°R

Heo0xomuMo OTMETHTh, YTO NpU «(PHUKCUPOBAHHOM BPEMEHH» IIOJYUYEHHOE PECIICHUE
COBMAJaeT C W3BECTHBIM pemicHueM [4,6,7] B ciaydae NPSIMOJUHEHHO-ITApaICILHOTO
0CECHMMETPUIHOTO YCTAaHOBUBIIIETOCS TEUYCHHUS BS3KOWM HEC)KUMAEMOW JKHUIKOCTH TIpH
MIOCTOSTHHOM KO3 (UIIMEHTE BS3KOCTH WM TPU OTCYTCTBUU MACCOBBIX CHJI B HEIOJBMKHOU
MUTHHIPUYECKON TpyOe paanyca R:

W:ig—j(rZ*Rz)’

KacarenpHoe HampspkeHHE IMONTYYCHO, Kak O(r3), B OTJIMYHME OT WU3BECTHOIO JIMHEHHOIO
3aKOHa
1,

2u 0z
OTMETHM TaKKe, YTO PelIeHUE 3a7a9d O JBKECHUU BS3KOW KUAKOCTH B HEOTPAaHUYCHHOM

73

oP .
MUWJINHAPEC, CSCIH a—: const, r=1 CBOOUTCA K PCHICHHUIO I'PaHWYHOHMU 3aJa4u I YpaBHCHUA
z

TCIUIOIIPOBOAHOCTHU BHUAA:

2
16u _QOuY  1d6u
v ot arz r or (17)
< r::L:a)Vo,t)O
ul_,=o

C

Jlns ee peleHUss MOXKHO NMPUMEHUTh KOHEUHOE MHTErpalibHOE MpeoOpa3oBaHuEe XaHKENs
[4] Buna

1
a =JrJo(pr)u(r)dr (18)

0

r7€ P — MOJOXKUTEIbHBIA KOPEHb TPAHCLEHICHTHOIO YPaBHECHHUSL:
‘Jo(p) =0 (19)
YuuTeiBasi paBEHCTBO
i ou touy, g ' (20)
_!rJo(pr)(ar2+r )dr=pa+pal,J, (p)

[Ipuxogum B «kjacce wu300pakeHU» K mpocTod 3amade Komm st auHEHHOTOo

TuepeHIMaIbHOTO YpaBHEHHUS IEPBOro MOpsiAKa Buaa
du

LU, (+ pul (21)
CI-[:O
pelieHrne KOTOpoid, 0OYeBUIHO, UMEET BU/T
a(p0=""92 3, (PP~ (22)

BuiBojbI.

1. Pemenue cloOXHOW 3anayd TUAPOAMHAMHMKM O PpacCHpeAesieHUH CKOPOCTEM BSI3KOU
HEC)KMMAeMOW JKUJIKOCTH JIOBEACHO JI0 YAOOHBIX MPOCThIX (OpMyNn i TOCTPOCHUS
COOTBETCTBYIOILLUX JIIOP, BEIYMCIICHHS KacaTeJIbHbIX HANIPSKEHUN SHEPTHH.
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2. TlomydeHHble BO BTOpPOM YacTH pabOThl TEOPETHUECKHE PE3YNbTAThl IO3BOJSIOT
NPUMEHSITh W3BECTHBIE PE3YJIbTaThl TEOPUU KOHEUYHBIX HWHTErpajbHBIX MpeoOpa3oBaHUN K
PELICHUIO CIEHAIbHBIX 33/1a4 THAPOMEXAHUKH.

Cuucox guteparypsi: 1. Helmholz, H. Uhber electrische Grenzschichten. Annalen der Physik und Chemie
[Text] / H. Helmholz // -1879.- P.337-383. 2. Jlouysnckuii, JI. I'. Mexanuka xuakoctd u raza [Texct] / JI. I
Jlouyanckuti 1/ - M.- Hayka- 1970. 3. Ipomexa, U. C. K Teopus ABWKCHHS >XHUIAKOCTH B Y3KHX
mwmHaprdeckux Tpyokax [Tekcr] / U. C. I'pomexa // Cobp. Counnennit AH CCCP — 1952. C. 149-171. 4.
Cneskun, H. A. Jlunamuka Bsi3koii Hec:kumaemoit sxunkoctu [Teker] / H. A. Cresxun [I- M.: T'octexuzat-
1955. 5. Jlamé, I'. Tunponunamuka [Tekcr] / I Jlam6 I/— M.:Toctrexuznar-1947. 6. Cedos, JI. M. Mexanuka
crutomHoi cpenwsl [Teker] / JI. U. Ceoos II — M.: Hayka, 1973, 1.1,2. 7. Jlambocu, Il. BeiHyKIEHHBIE
KOJIcOaHUSI HEC)KUMAEMOM BSI3KOW JKHJIKOCTH B KECTKOH TOPHM3OHTAILHOW TpyOe. Pycckwii mepeBox B cO.
«Mexanuka» [Texct] / I1. JIambocu 1/-1953-8em.3, UJI, C. 67-77. 8. Watson, G. N. Bessels Functions [Text] /
G. N. Watson // Cambridge -1944. 9. I'peii, D. @ynkiuu beccens ¥ ux NPHIOKEHUsI B GU3UKE U MEXaHHUKE
[Texkct] / O. Ipeu, I Memwioz I[- NJ1,1949. 10. Tpaumep, K. /DK. VHTerpanbHble MpeoOpa3oBaHus B
matemarndeckoit pmsuke [Tekcr] / K. /DK, Tpanmep /| M.-TUTTJI- 1956. 11. Hoein, M. B. HecramionapHa
TEIUTONPOBITHICTh HEOOMEXKEHOTO IUIIIHApa pu cuMmeTpuuHomy Harpiei [Tekct] / M. B. Hoein I/ -K.- KHY
iMm. T.I'.IlleBuenka, 2011, C.125-126.
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YIK 532.2,517.2

I[Mepuoanueckoe ABMKeHWE BSA3KOW  HECKHMaeMO#H  KHAKOCTH 1O  HeOrPaHHYeHHOI
umimHapudeckoii Tpy6oe/ H. B. Hormn // Bicuuk HTY «XIII». Cepis: HoBi pimieHHS B Cy4acHUX
texHonorisx. — X: HTY «XIll», — 2013. - Ne 1 (977). — C. 182-186. — bi6miorp.: 11 Ha3s.

Opepxanuii po3B’S30K CHelianbHOI KpaiioBoi 3amaui ans piBHAHHSA Hap’e-CTokca HecTalioHapHOTO
JaMiHApHOTO PYXY PpIAUHU B KPYDIH HWIHIPWUYHIA TpyOi y BHUNAAKY NEPIOAMYHOTO 3aKOHY 3MiHH
TUCKY.TakuM 4YHMHOM, CTBOpEHAa MOXIIMBICTH BUKOPUCTAHHS IIBHIKO30DKHHMX CTETNEHEBUX PAMIB IS
PO3paxyHKy KOMIIOHEHT TOJs IMBHUAKOCTI. [loka3zaHa 1MEHTHUYHICT PO3B’S3KIB CHEIiabHOI 3amadvi
TiIPOAMHAMIKM 3 TPAHWYHOKO 337a4er0 TEIIONPOBIAHOCTI 3 3aCTOCYBAaHHSM IHTErPAJILHOTO IEPETBOPEHHS
XaHKens.

KuarouoBi cjioBa: B’si3ka HecTHCIMBa pifWHA, JIaMiHapHMHA pyX, ¢yHKIii beccens, iHTerpanbpHe
NIEPETBOPEHHS XaHKEs.

Received a special solution of the boundary value problem for the Navier-Stokes unsteady laminar flow
in a circular cylindrical tube in the case of the periodic law of pressure. Thus, a possibility of rapidly
converging power series to calculate the components of the velocity field. The identity of the special problems
of hydrodynamics with boundary heat conduction problem by using the integral Hankel transform.

Keywords: viscous incompressible fluid, laminar flow, Bessel functions, integral Hankel transform.

YJIK 669.15-198:669.168:669.27
0. A. I''TOTKA, xaua. TexH. Hayk, goueHT, SHTY, 3anopixoks, Ykpaina

AHAJII3 CTPYKTYPHO-®A30BOI'O CTAHY BAXKKOTOIIKOI'O
BOJIb®PAM-HIKEJIb-3AJII3HOI'O BPYXTY

[IpoBenenuii anaii3 CTpyKTYpHO-()a30BOro CTaHy BaKKOTOIKOTO OPYXTY CUCTEMH «BOJIb(paM-HiKeIb-3a1130%»
miclis  TOBrOTPHMBAJIOTO BiANaJeHHs. BCTaHOBIIEHO MNPHPOLYy Ta TNPOAHANI30BAHO CKIIAJ BKPAILUICHb.
3arponoOHOBAHO PEKOMEH/IAIIIT /10 MOJAJIBIIION0 BUKOPUCTaHHS OpYyXTY.

KiarouoBi ciioBa: cTpykTypHO-(pa30BHid CTaH, BAXKKOTONKHN OpyXT, HEMETaJeBi BKparuICHHS,
PEHTTEHOCTIEKTPaIIbHI JOCITIIKEHHS.

Beryn. Ilomyk HOBUX JKepen MOCTadyaHHS JETyBaJbHUX €JIEMEHTIB € OJHUM 3 OCHOBHUX
3aBAaHb ChOrojieHHs. [IpoTe icTOpUYHO ckianocs, 0 YKpaiHa He Ma€ 3HAYHOI KUIBKOCTI PYI
KOJOPOBHX METAJliB, @ MOMUT Ha CIeliaJibHI CTajl Ta CTOMH CYTTEBO 3pocTae. BomHouac Ha
METATYPTIHHUX TiANPUEMCTBAX HAKONMUYECHI METaJIeBl BiAXOAM, IO MICTATh 3HAYHY KiTBKICThH
BHCOKOKOIITOBHUX €JIEMEHTIB 1 MOXXYTh OyTH BUKOPHUCTAHI MiJl 4aC TOBTOPHOTO MEPEepPOOICHHS.
OpnHuM 13 TaKUX MaTepiajiiB € BaXKKOTONKHUI OPYXT CUCTEMH «BOJIb(PpaM-HIKEIb-3aJ1130»,
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