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JociaigxenHs edexkry po30yxaHHs pU eKcTpysiiiHomy ¢opmyBaHHi nojiMepHux npogiais / O.
JI. Cokoabcbkuii, M. A. Pomanyenko, K. I'. KoBasnenko // Bicauk HTY «XIII». Cepisa: Hosi pitieHHs B
cydacHuxX TexHoJorisax. — X: HTY «XIII», — 2013. - Ne 26 (999). — C. 84-88. — bi6uiorp.: 11 Ha3s.
[TpoBenensl uccnenoBanus 3¢dekra pazdyxaHus NpU SKCTPY3HOHHOM (HOPMOBAHUHM TOITHMEPHBIX
npoduieil; onpeneneHbl 3aBUCUMOCTH PAaCHpeAeNieHHuss CKOPOCTeH CIBUTAa U JIMHEHHBIX CKOPOCTEH I10
JUTHHE TIPOoWIS; TPOaHATM3UPOBaHa 3aBUCUMOCTh KO3 uIreHTa pa30oyxanus oT KO3 UITMCHTA TPSHUS.
KioueBble c10Ba: MOIMMEPHI, SKCTPY3HsL, dPPEeKT paz0oyxaHus, BA3KOYIPYTOCTb.

Research of the swelling effect in extrusion molding polymer profiles was done; the relationship
between the shear rate and linear velocity along the length profile was defined; the dependence of swelling
coefficient on friction coefficient was analyzed.

Keywords: polymers, extrusion, swelling effect, viscoelasticity.
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MOJEJIIOBAHHA I'TIPOAUHAMIKH TA T'OMOT EHI3AIIT
MHNOJIMEPHUX KOMIIO3UIIN B IMHAMIYHOMY 3MIIITYBAUI
EKCTPYJIEPA

IIpoBeneHo umcenbHE MOJEIIOBAHHS JWHAMIYHOIO 3MillyBadya Oap’€pHOTrO THUIy IPU HECTALllOHAPHUX
yMOBax 3 BpaxyBaHHAM edekTy aucumanii. I[lokazaHo pe3ynbTaTH MOJEITIOBAHHSA, IO JO03BOJISIIOTH
JOCTDKYBaTH JUHAMIKY 3MIHM TEMIIEpATyp Ta TiAPaBIidHOTO OMOPY MPH Teuii MOJIMEPHUX MaTepiaiiB B
3MIIIYBAIBHUX €JEMEHTaX Ta 3JIHCHIOBAaTH BHOIp ONTHMAalbHUX KOHCTPYKTHBHUX IapaMeTpiB
3MIIIYBaJIbHUX €JIEMEHTIB ab0 oOMpaTH TEXHOJOTIYHI PEeXHUMHU MPOLECIB 3MIIIyBaHHS MOJIMEPHUX
KOMITO3UIIIH.

Kuro4ogi cjioBa: nuHaMivyHui 3MillTyBay, MOJICTIOBAHHS, TOMOTEH13aIlis, 3MIITyBaHHS.

Beryn. SIkicTe mpoAykiii 3 TEPMOIUIACTUYHUX MOJIMEPHUX MarepiaiiB 4acTo
3aJIeKUTh BiJl AKOCTI 3MIITyBaHHS 0a30BHX MOJIMEPIB 3 PI3HOMAHITHUMH 1HTPEIi€HTaAMU:
HaIMOBHIOBa4YaMHM, cTabiinizaTopamu, OapBHUKAMH Ta 1HIIUMU Moaudikatopamu. OcoOauBo
B pa3i BUKOPUCTAHHS BTOPUHHOI MOJIIMEPHOI CUPOBUHM HEOOX1/IHO 3a0€3MeUnTH
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TOMOT€HI3alllI0 TOJIMEPHOI KOMIO3UIlli, TOOTO BHUPIBHIOBAHHS BMICTY IHTPEHIEHTIB 1
BJIACTUBOCTEH Martepiaiay Mo BChoMy Horo 06'emy. [Iporiecu 3MminryBaHHS peaizylOThCsl K
Ha CTaJisX TOTYBAaHHS MOJIMEPHUX KOMIIO3UIIIM, TaK 1 HAa CTajii NepepoOKU y BUPOOH 1
JeTaii.

Ha cporonHi, He3Ba)Karouu Ha Te, IO MPOIECH 3MIITYBaHHs 1 rOMOreHi3arii Ha0yau
HaJ[3BUYAHO BEJIMKOTO 3HAYCHHSI y BUPOOHUIITBI, 111 TIPOIIECH 1€ TOCHTH ITOTaHO BHBYCHI.
[TomimMepHi KOMIIO3UILII € CKJIQJHUMU CHCTEMaMH, L0 YacTO OOYMOBIIIOE EMITIPUYHHMA
MiAXiT Yy JOCHIDKEHHAX Ta BIJICYTHICTH TEOPETHUYHUX pPO3poOOoK. IcHyroui ¢izuyHi 1
MaTeMaTU4YHI MOJENi MpOLeCcy IUJIaBICHHS TEPMOIUIACTUYHHUX TIOJIMEpPIB HE MOBHICTIO
B1JI00paXkaroTh PI3HOMAHITHICTh IMPOIIECIB, K1 B1IOYBAIOTHCA B YEPB’SYHUX MAIIIMHAX, HE
BPaxOBYIOThb Psii BaXIUBUX (DAKTOPIB 1 MOTPeOYIOTh MOAAIBIIONO YTOUYHEHHS. ToMy ist
e(eKTHBHOTO BHPOOHHUIITBA TEPMOILIACTIB 1 BHUPOOIB 3 HHX HEOOXIHO 3HATH OCHOBHI
3aKOHOMIPHOCTI TIPOLIECY 3MINIyBaHHS 1 MaTH HAAIMHI KpUTEPil OI[IHKUA SIKOCTI OTPUMAHOT
CyMiIii.

AHaJli3 HasiBHUX MeTOJIB MOJEJTIOBAHHS MNpoueciB 3MimyBanHsa. Po3miaBu
MOTIMEpiB  MAarOTh BIIACTHBOCTI BHCOKOB’S3KO1 HEHBIOTOHIBCHKOI PIIMHH 3 YHCIOM
Pelinonpaca, MeHmmM 3a onuHUIO. Tomy cydacHi Teopii 3MillyBaHHS pO3ILJIaBiB
OyayloTbcs Ha TMPUIYUICHHI MOpO JIaMiHApHUA pyX  CyMIillli. Ax mpasuo,
BHKOPHUCTOBYIOThCS aBa mimxomu. Ilepmmii (MeTton cmyr) 0a3yeTbes Ha TOTEPEIHHOMY
BU3HAYCHHIO TMOJS IIBHAKOCTeM Ta naedopmamiid cymimi 1 JAami 1[0  eMIIPUYHUM
3QJIEKHOCTSIM 3HAaXOJUThCSA IIMPUHA CMYI OKPEMHUX KOMIIOHEHT, fiKa NPUKUMAEThCA 3a
XapaKTePUCTUKY SKOCTI cymii. dpyruit miaxig (MeToa MapKepiB) BIAPI3HIETHCS TUM, IO
M0 3HAWIEHOMY TIOJIIO MIBUAKOCTEH OYIyIOThCA TPAEKTOPIl PyXy MO3HAYCHUX MapKEepamu
eJIeMEHTapHUX 00’ €MiIB KOXKHOI KOMIIOHEHTH CyMillli, & OTiM, IO IUIBHOCTI iX B mepepizax
KaHaIy, 1€ PyXa€eThCs PO3IUIaB, BU3HAYAETHCS KOHIIEHTPAIllS OKPEMHUX CKJIAJOBHUX 1 SKICTh
cymimmi. OCHOBHUM HEAOJIKOM MEPIIOro MiAXOAY € Te, IO BiH PO3PaxOBaHUN Ha PyX
CYMIIIIi MO MPOCTUM TPAEKTOPISAM, MPHU SKUX HUPKYJSAIINAHI TPOIECH Mallo BIUJIMBAIOTh Ha
3MINIyBaHHS KOMIIOHEHT 1 HE BPAaxOBYIOThCS. AJie B Cy4acHOMY OOJIaJHAHHI IIHPOKO
BUKOPUCTOBYIOTHCS 3MIIIyBajdbHI €JIEMEHTH, SKi 30ypIOIOTh TOTOKM PO3IUIABIB 1
MPUMYIIYIOTh PYXaTUCh YACTUHKHU CYMIIlll 110 AY>K€ CKIAIHUM TpaekTopisaMm. Jpyrui miaxia
J03BOJISIE OTPUMATH BAXKIIMBY 1HPOPMALIIIO PO 3aKOHOMIPHOCTI PyXy KOXHOI KOMIIOHEHTH
CyMilil, aje Mpu BU3HAYEHH1 KOHIICHTPAIli KOMIIOHEHT 3HAYHO YCKJIAIHIOETHCSI KOHTPOJIb
3aKOHY 30€peKEHHS MacH KOXKHOI 13 CKJIAJOBUX CyMIIIl, L0 MOXE MPUBOAUTH IO
BUKPHBIJICHHSI PE3yJIbTaTIB po3paxyHkKiB. KpiMm Toro, o0uaBa miaxoau He mependadaroTh
BpaxyBaHHS BIUIMBY IW(y31iHUX MPOIECIB HAa 1HTCHCUBHICTH 3MIIIyBaHHS, 3aJIEKHOCTI
PYXy CyMIllll BiJl BIACTUBOCTEN KOMIIOHEHT, TOILLO.

IMocranoBka 3anauvi. Haiibinpmn oOTpyHTOBAaHMM 1 YHIBEpCAJIBHUM TIAXOJIOM JI0
MOJICITIOBaHHS TIPOIIECIB JTAMIHAPHOTO 3MIITyBaHHS MOJIMEPHUX KOMIO3UINHN € MiAXifd, 110
6a3yeThcst HA (DyHIaMEHTAIBHUX 3aKOHAX 30epekeHHs (Macu, pyXy Ta eHeprii) B pamkax
MEXaHIKU CylUIbHOTO cepenosuina [1]. BukopucranHs 3a3Ha4eHUX 3aKOHIB B 3arajJbHOMY
BUTJIAI IPU3BOJIUTH A0 3pOCTaHHS TPYAOMICTKOCTI 3aBJaHb, ajie, 3BaKalouu Ha MOCTIHHE
MiABUILEHHS BUMOT 1O TOYHOCTI PO3paxyHKIB 1 Ha Cy4YacHI JOCSTHEHHS B 00JacTi
YUCETLHUX METOJIB 1 KOMM'IOTEPHOI TEXHIKH, TaKWUW MIIX1J € I[UJIKOM BHUIpPaBIaHUM 1
MEePCIEKTUBHUM. Taka MaTeMaTuyHa MOJIeIb OMKCaHa B poooTi [2].

[HTeTpaTbHIM MOKA3HUKOM CTEIEHI TOMOTEHI3aIlil MOTIMEPHOI KOMIO3UIIIT 10 00’ eMy
pobouoi 00nacTi Moke OyTH PIBHOMIPHICTH PO3MOJUTY TEMIEpaTyp B Hii, OCKUIbKH IS
MOJIIMEPHUX MaTepialiB XapaKTepHUM € Te, M0 TEIUIO0OOMIH B HUX BHACIHIOK HH3BKOI
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TEIIONPOBITHOCTI, BUCOKOI B A3KOCTI Ta MOJEKYJISIPHOI Macu BiIOYBAa€TbCs MEPEBAKHO 32
paxyHOK KOHBEKTHBHOTO TIEPEHOCY 00’ eMIB MaTepiaiy.

J1o ocHOBHUX 3a/1a4, SIKi OB’ s13aHi1 3 IPOLIECaMU B 30H1 3MilllyBaya, CJiJ] BIJTHECTH:

BH3HAYEHHS PO3IMOJUTY IIBHUIKOCTEH, B'SI3KOCTI 1 TeMmepaTypu Marepialy B
JMHAMIYHOTO 3MiITyBaya 3 BpaxXyBaHHSM BILUTUBY JMCHIIAII] 1 KOHBEKIIIT,

BU3HAYUTH BIUIMB TEOMETPHYHUX IMapaMeTpiB cTaropa Ta poTopa 3MillyBada Ha
napameTpu MoyiMepy;

PesyabraTtu  fgociigxkeHb. MopenioBaHHS peajbHUX IMPOMMCIOBUX TMPOIIECIB
3MIITyBaHHS 1 TOMOTEHI3allli TMOJIMEPHHUX PO3IJIaBIB B HEI30TEPMIYHUX peKUMAaX
EKCTPY31MHOTO MPOIECY MPOBOIWIOCS 3 BUKOPHUCTAHHSIM 3MilllyBada TUHAMIYHOTO THUITY
(puc.1). OcobaUBICTIO TOCHTIKYBAHOTO 3MIITyBaya € T€, 10 BiH BKJIIOYA€E B ceOe BXIIHUN
KUTbIIEBUH KaHam 1, BxigHe 2 Ta BUXiaHEe 3 MOrIHOIeHHS, PO3A1ICHI MK COOOI0 BUCTYIIAMH
4, 5, sIK1 Ha3UBAIOThCS Oap'epHUMHU IPeOCHAMHU, BUXITHUHN KIJIbIEBUN KaHA 6.

[Ipu oOepranHi poTopa 3MillyBaya TMOMHOJICHHS Ha KOPIyCli TEPIOJUIHO
CHOJYYaloThCSl 3 TMOTNIMONIEHHSIMU Ha poTopi (puc.2), TOMY IMpolLec 3MIIIyBaHHS €
HECTaIllOHAPHUM

<
A . 6)
Puc. 1 - lunamiuauii 3minryBau: 1 — -
BXIJJHHH KUTBLIEBHI KaHAIT, 2 — BXIJTHE

MOTJIHOJICHHS POTOpA; 3 — BUXITHE Puc.2 - Cxema Tedii MaTepiany B KaHajgax potopa i

MOTJIMOJICHHS KOpITycy; 4 — Oap’ epHUIA Kopmyca: | — BxijHe norubaeHHs poTopa; 2 —
rpebiHb poTopa; 5 — 6ap’ epHUit BUXIJTHE TIOTJIMOJICHHS KOPIYCY: a — HOTJIMOJICHHS
rpebiHb Kopmyca; 6 — BUXiTHUN HE CIIOJYyYal0ThCs; O — CIOTYYal0ThCS YaCTKOBO; B

KUIBLIEBUM KaHAJ — CIIOJIYYalOThCSI TIOBHICTIO; T — TIOTJTUOJICHHS

BUMIIUIN 3 CIIOJy4YEHHS

UwucenbHi AOCTIIKEHHS TPOBOUIHCS 3 METOIO JOCIIHKEHHS PO3MOILTY TEMIIEPATypH
3 ypaxyBaHHSAM eHeprii aucumanii 1 TpH pi3HUX TEIUIOQI3UYHUX XapaKTEPUCTHKAX
Marepiany, KOHCTpYKTUBHO-TE€OMETPUUHUX MapaMeTpax 3MillyBaya, BUTpATax 1 TEIUIOBUX
pexxuMax. PIBHOMIpHICTh pO3MOJILTY TEMIIEpaTyp Ha BUXO/I 31 3MilllyBaya MOKHA BBaKaTu
KpUTEPIEM CTENEHI TOMOTEHI3allli.

B sxocTi mocaiKyBaHOTO MaTepiayly pO3risifaBcs MOJIETUIIEH BHUCOKOI T'yCTUHHU
mapku [TEBI" 15802-020. Peonoriusi 1 Teriogi3uyHi BIACTUBOCTI MaTepiay 3aJaBajiucs 3
[3].

[[IBuaKkicTh HA BXO1 B 3MIIITyBay 3a/iaBajacs Mo napadbojiyHOMY 3aKOHY, 3 CEPEIHBOI0
BennunHowo V = 20Mm/c. OOepToBUl pyX 3a7aBaBcsl BHYTPILIHBOMY LWIIHIPY (POTOpY), a
KOPITYC BBaXKaBCSI HEPYXOMHUM.

B sikocTi 00€KTy AJ11 MOJENIOBaHHA B3SITO 3MillyBau (puc.l) 3araapHoro 10BxkuHOIO L
= 85MM BcTaHOBJEHOro Ha uepB'sKk aiamerpoM 60mMm. Kopmyc 3minryBaya MiCTUTh
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normoaeHHd HoBXUHOIO L1 = 50MM 1 rimmOnMHOI0 4MM, Takl K MOTJIMOJICHHS BUKOHAHO Ha
potopi 3mimyBayya. JlopkuHa BUxiaHOT aAiisHKH L2 = 20MM i ToBIIMHA h = 2MM.
JlocnipkeHHs 3MIHM TeMITepaTypH, TUCKY Ta MIBUJIKOCTI PyXy MOJIMEPY B KaHAIaX
0ap’epHOro 3MillyBaya MPOBOINUIN 510
1o HEHTPAITLHOMY
MTOB3J0BXHBOMY nepepizy
norHOJICHHS POTOpa Ha TOJOBHHI
Horo riaMOuHU, B MOMEHT, KOJIM Ha
HBOTO HaXOIuTh  Oap’e€pHHIA
rpe0iHb KopIyca TOOTO
MOTJIUOJICHHS MK coboro
CHOquaK?TI_)CH Mi}Kv C060}0 .]_H/IH.IC 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
qepeg MIHIMAJIBHUHU 3a30p MI1IXK HOO[),’IHHBTJ 83008 }Milh'"'ﬂZND, M
KOpITyCOM Ta pOTOPOM (pHUcC.2T).
Ha puc.3 300paxeno rpadik Puc. 3 - I'padik po3noainy Temmneparypu o J0BXKUHI
PO3MOALTY TEMIIEPATypPH MOTIMEPY KaHaly 3MIITyBayda
0 TOBXKMHI KaHay Oap’€pHOTro 3MillyBaya.
Ha mouarkogiit ninsaiti 0,015-0,03m kananmy temmnepatypa migHimMaeTses 3 460K mo
. 505K, TOI[i. SIK piBHI/IHS.I MIX e
BX1HOIO i BUX1THOIO 0,16
TeMIiepaTtyporo craHoButh 10,5 o
rpazaycis. Ile moB’s3anHo0 3 edexToM \
JTUCHUIIAIN] eHeprii B 3a30pl Haj
rpeOHsIMM  BHACHTIIOK  PI3KOTO
30LIBIIEHHST IIBUAKOCTI 3CYBY 1 0,2
HepeTiKaHHﬂ noniMepy yepe3 0 0,02 0,04 0,06 0,08 0,1
HBOTO B KaHaJl. KoopanKara B3406 3nmiluysaya, v
Ha po3nomim TaHTeHITIaTIbHOT
CKJIQJIOBOI IIBHUIKOCTI IO JOBKHHI Puc. 4 -"Fpa(biK P03F0ﬂiﬂy TaHFf_?HHi?HBHO'l'
3MilryBaua (puc.4) CKJIaJIOBOT MIBUAKOCTI MO JOBXKHHI 3MillTyBayua

Temneparypa, K

Py

0,08
006
0,04

Wemakicts, m/c

CIIOCTEPIraloThCsi MaKCHUMyMH B 12000000
MICIISIX nepexony 3 10000000
UMITIHAPUIHOTO 3a30py B
MOTJIMOJICHHS.
Henonixom TaKoro pony
3MillyBayiB € 3HAYHUI
rizpaBmiyHuii  omip, TOOTO €
BUKJIFOYHO CIICMCHTOM, o * 0 0,02 0,04 0,06 0.08 0.1
CIIO’KUBA€E TUCK (pHC.5). ROCDIITE LANNS TN ITYBEID, M ‘
Ilepeman THcky 1o  goBxkuHI  Puc. 5 - I'padik po3moain THCKY MO JOBXHHI KaHATY
KaHaJy JaHOTo 3MilllyBaya CKJIaJae 3MilryBaya
6mu3pko 10 MIla.

JlouiibHUM BOa4a€eThCs BAOCKOHAJIEHHS! KOHCTPYKINT 3MilllyBaya Ha Taky, 10 3HU3UIIA
0 Horo rijpaBaiyHMIA OMip Ta CIpHsIa TeHepallii TUCKY.

000000

600000G

Tuck, MNa

4000000

2000000

BucHoBOK. MeTo 4YMCENBbHOIO MOJETIOBAHHS JI03BOJISE JIOCHIIKYBAaTH JUHAMIKY
3MIHU TEMIIEpaTypHOI HEOJHOPITHOCTI MPH TEUll MOJIMEPHUX MaTepiaiiB B 3MIIIYBAJIbHUX
eJIeMeHTax 1 iX omip Ta 3A1MCHIOBAaTH BHUOIP ONTUMAIbHUX KOHCTPYKTHBHHMX HapaMeTpiB
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3MINIYBAJIbHUX €JIEMEHTIB ab0 0OMpaTH TEXHOJOTIYHI PEKUMU MPOIECIB 3MIIIyBaHHS
MOJIIMEPHUX KOMIIO3UITIH.

[lepcnieKTHBOIO MOAATBIINX JTOCHIIKEHb MOXE OyTH pO3p0oOKa METOAMKY BU3HAYEHHS
reoMeTpii JUHAMIYHMX 3MIIIyBadiB 3a HEOOXIJHUM pIBHEM TOMOreHi3amii Ta
BIOCKOHAJICHHSI KOHCTPYKIIiT 3MilllyBaya 3 METOIO 3HIKEHHS T1PaBIiYHOIO OMOpY.

Cnucox auteparypsoi: 1. Ceoos JI.H. Mexanuka cruiomaoit cpeapl./ Cemos JI.M. M: Hayka, 1.1 (1.2) —
1970, 492 (568) c. 2. Caxapos A.C., Konocos A.E., Coxonvcxuii A.JI., Cuseyxuii B.M. MonenupoBaHue
mpolecca CMEIICHUsT TMOJMMEPHBIX KOMIO3HIMKA B AKCTPY3MOHHOM cMecuTene OapbepHoro Tuma. //
Xumunyeckoe u HererazoBoe mammHocTpoeHue. — 2011, - Nel2. — C.3-7. 3. HanosjHeHHbIE TEPMOIIACTHI:
CnpaBounuk / Ilaxapeuxo B.A., 3eepaun B.I., Kupuenxo B.M.; non ob6m. pen. Jlumatoa 10.C.- K.:
Texnika, 1986.- 182c.
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MogeaoBaHHs TiIpoAUMHAMIKH Ta roMoreHi3auii moJiMepHMX KOMIO3ULIA B JUHAMIYMHOMY
3mimyBaui ekcrpyaepa / B. L. CiBenbkuii, O. JI. Cokoabcbknii, M. C. Kymnip, O.B. PocioB // Bicauk
HTVY «XIII». Cepist: Hoi pimenns B cydacHux TexHoyorisax. — X: HTY «XIII», — 2013. - Ne 26 (999). —
C.88-92 . — bibmiorp.: 3 Ha3B.

[IpoBeneHO YHCICHHOE MOJCIUPOBAHUE JWHAMHUYECKOTO CMECUTENsT OapbepHOrO THMA IpH
HECTAIlMOHAPHBIX yCIOBHAX ¢ ydeToM 3¢ dekrta muccumanmu. [lokazanel pe3ynpTaThl MOAETUPOBAHMS,
IMMO3BOJIAIOIIUE UCCICAOBATL JUHAMHUKY UM3MCHCHHSA TEMIICPATYP U T'HAPABIMYCCKOTO COIPOTHUBJIICHUS IIPU
TCYCHUHN IMOJMMEPHBIX MATCPUAJIOB B CMCCUTCIIBHBIX J3JICMCHTAX U OCYILICCTBJIATH BI>I60p OIITUMAaAJIBHBIX
KOHCTPYKTHUBHBIX I1apaMETPOB CMECHTENIBHBIX JJIEMEHTOB WM BBHIOMPATh TEXHOJIOTHYECKUE PEKHUMBI
MPOIIECCOB CMEIINBAHKS MOJIMMEPHBIX KOMITO3UIIHH.

KiroueBble c10Ba: TMHAMUYECKUN CMECHUTENb, MOACTUPOBAHNE, TOMOTEHHU3AIINs, CMEIIIMBAHUE.

A numerical simulation of the dynamic barrier-type mixer with non-stationary conditions, taking into
account the effect of dissipation. Showing the results of the simulation, allowing us to investigate the
dynamics of change of temperature and pressure drop in the flow of polymer materials in the mixing
elements and the choice of optimal design parameters of mixing elements or choose technological modes of
mixing of polymer compositions.

Keywords: dynamic mixer, modeling, homogenization, mixing.
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HIABUIIEHHA PIBHOTOBUHIMHHOCTI TEPMO®OPMOBAHUX
HOJIIMEPHUX BUPOBIB

3anponoHoBaHa METOJIWKA BIOCKOHAJICHHS MpoLecy TepMopopMyBaHHS NoiiMepHuXx BHpoOiB. [Tokazano
PE3YyJIbTaTU CKCIICPUMCHTAJIbHHUX Ta YHUCCIIbHUX I[OCJ'IiI[)KCHB JJIsL peanisaui'l' I[aHOI MCTOJUKMH. ]_[C Jae
MOJKJIUBICTh OTPUMYBAaTH TIOJIMEPHI BUPOOHM 3 JIMCTOBHX Ta IUIIBKOBUX 3arOTOBOK 3 PIBHOMIPHOIO
TOBIIMHOIX CTIHKH Ta 3MOT'Y €CKOHOMII1 ITOJIMCPHO1 CUPOBHUHHU 3a PAXYHOK 11 palllOHaJIbHOT'O BUKOPUCTAHHH.
KarouoBi ciaoBa: tepmodopMyBaHHS, MEXaHIYHE HANpPYKCHHS, MEXaHIYHE HaBaHTAKCHHS,
nedopmaris.
Beryn. [Iupoke nomumpeHHs mnpoiieciB TepMoQOopMyBaHHS JIJIsl BUTOTOBJICHHS TOJIMEPHUX
BUpOOIB, 30KpeMa OJHOPA30BHX JIOTKIB 1 KOHTEHHEPIB, MOACHIOETHCS MPOCTOTOIO
BUTOTOBJICHHS, =~ KOMIIAKTHICTIO,  BIJIHOCHOI  JICHIEBU3HOI  BHUKOPHUCTOBYBAHOTO
YCTaTKyBaHHS 1 TEXHOJIOTTYHOTO OCHaIeHHs. Ha BiiMiHy BiJl TEXHOJIOTII JIUTTS 1] TUCKOM
IpU BUTOTOBJIECHHI BUPOOIB METOAOM TepMO(OpPMYBaHHS MOTPIOHO 3HAYHO MPOCTIIA
KOHCTPYKIis (POPMYIOUHMX €JIEMEHTIB, @ BUTOTOBJICHHSI TOTOBOI MPOIYKIIi 31HCHIOETHCS 3
JUCTOBUX PYJIOHHUX MaTepiaiB.
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