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EKCTPWIPIH};: KOMITAYHIYBAHHSI PEAKTOIIJIACTHYHOI
IMOJIIMEPHOI MATPULII TA ®OPMYBAHHSI HAITOBHEHUX
BHUPOBIB HA ii OCHOBI

3aszHaueno, wo cmaodil KOMIAYHOY8ANHHA MA 3MIULYBAHHS NIO Hac eCMPY3IHHO20 NPOCOYYBAHH BUCOKO8 SI3KUX pea-
KIMONJAACMUYHUX KOMAROSUYITT Matoms OOMIHVIOUUE 6NIUE HA GNIACMUBOCII 00ePICYBAHUX HA IXHIl OCHOGI KOMNO3U-
mig, a maxodic eupobie i3 nux. OO2PYHIMOBAHO MEMOOON02II0 NPOSHO3Y8AHHS I NPOAHANIZ08AHO epheKmugHicns
eKCmpy3iiiHo20 3MIULY8ANHS NONIMEPHOI peaKmoniacmu4dHol KOMRO3UYii, npoco4yeans Heio GOJIOKHUCHIUX HAN06-
HI08aYi8 i POPMYBAHHS NOSOHANCHUX 8UP0Gie. ONUCAHO KOHCMPYKIMUGHE GUKOHAHH 8OOCKOHANEHO20 HopMY8ab-
HO20 pob0o4020 opeana y guenadi 20106KY Ol NOKPAWEHH eeKmugHoCmi nio Yyac (popMy8aHHi NOZOHANCHUX elle-
MeHmig. Ycmanogneno, wo pospobneHa KOHCMPYKYis opMysanvHOl con06KU 30iMbULye meKyyicms NnorimepHol
Komnosuyii. Jlosedeno egpexmugHicme exCmpy3iliHo2o NpocodeHHs 3 UKOPUCIAHHIM YIbMpaszgykogol Oil nio yac
hopmyeanns eupobig iz KoMno3uyiiHUXx Mamepianis na 6asi peaxmoniacmMuyHux KOMIO3uYyitl. 3 ’1c08ano, o noeo-
HAHHA pO3pOONIeHOI KOHCMPYKYIT 20708KU 3 YIbMPA3EYKOGUM 0OPOOIEHHAM NOKPAWYE YMO8U KATIOPY8AHHs 0dep-
AHCYBAHOT NPOOYKYIL 6€3 36LIbULeHHS. OPIEHMYBAHHS PO3NIABY.

Kniouosei cnosa: excmpysis, KoMnayHOV8aHHs, NPOCOYVEAHHS, 3MIULYBANHSA, NOJIMeED, peaKmoniacm, 381 syioye,
HANOGHEHHs, YIbMPA38YK.
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MocranoBka podJieMn Ta aHAJI3 TIOMEPETHIX JocaiKens. [1ix yac GopMyBaHHS PCAKTOIIACTHIHAX BHPO-
6iB cranii KOMIAayHIyBaHHS (IO3YBAHHS, 3MIIIYBAHHS H IPOCOYCHHSI) HAOyBArOTh BAKIMBOTO 3HaucHHS [1]. [lpm
OBOMY YaCTO HEOOXiTHO BHKOPHCTOBYBATH HEMCPEPBHHM METOX IMATOTOBKH HMOJNIMEPHOI MATpHI, YV TOMY YHCIL
BBC/ICHHSI TBEPAHUKIB, HANIOBHIOBAYIB, (PreKCHOIM3aTOPIB, MPUCKOPIOBAYIB TBEPAIHHS, PO3PLIKYBAUIB TOMWO O€3-
MOCEePEeAHBO i Yac ()OPMyBaHHS OUX BHPOOIB [2].

VYike 10BEACHO (TCOPETHYHO TA CKCIICPHMEHTAIBLHO) BHCOKY S()EKTHBHICTH 3aCTOCYBAHHSA HU3bKOUACTOTHOTO
yapTpa3Byky (Y3) 1l MPUrOTYBAHHS PEAKTOIDIACTHYHOI MOTIMEPHOI MATPUII, a TAKOX MPOCOUYBAaHHA H 1030Ba-
HOTO HAHECCHHS IMiJI YaC OACPKAHHS «TPAJUIHHIX» TOJIMEPHHUX KOMNo3uminHuX Martepiams (ITKM) [3-7] 1 Ha-
HOMOau(hikoBaHuX [TKM [8].

Excrpysiiine GopmyBaHHS BUPOOIB i3 KOMIIO3HIIHHNX MAaTEPiaIiB HA OCHOBI MOJIIMEPiB HAOYBa€ BCe OIIBIIOTO
pukopucTanfsg [9—10]. [Tpobmemi JoCmiHKCHAA MPOLECy Ta 00NATHAHHS I CKCTPY3il TePMOIUIACTIB (Y TOMY YHCTII
Ha 0a31 HATYPHUX 1 UNCIOBUX CKCIICPHMCHTIB) y INHCKOBUX (UCPB STMHMX) MAIIMHAX IPHCBIYCHO 0araTto mpams
[9-14]. BogHouac, BKkpail HEAOCTATHHO POOIT, AKi O BHCBITIFOBATH OCOOTHBOCTI 3MIIIYBAHHA PCAKTOIIACTHIHIX
KOMIIO3HIIHHIX MATCPIANIiB 1 MPOCOUYBAHHA HIMH BOJIOKHUCTHX (TKAHIX) HATIOBHIOBAYIB CKCTPY31HHIM MCTOAOM.

Po3BuTOK TEOpii i MOJACTIOBAHHA HEI30TCPMITHHX MPOLECIB EKCTPY3ii TBEPAHYYHMX CEPEAOBHUIN 31 3MIHHHMH
TEIUIO(I3UIHUME W PEOTOTIYHHMHY BIACTHBOCTSIMHM € aKTYaJbHHM HANPAMOM, IO MA€ BAKIHMBE MPAKTUYHE 3HA-
YyeHHS. 30KpeMa, CTaxli KOMIAyHIYBAHHS W 3MIIIYBaHHS IIPH €CTPY3IHHOMY IIPOCOYYBAHHI BUCOKOB I3KUX PEaK-
TOIUIACTHYHHUX KOMITO3HUIIH MArOTh JOMIHYIOYHH BJIMB HA BJACTHBOCTI OJCPKYBAHHUX HA IXHIH OCHOBI KOMIIO3H-
TiB — SIK HCHAIOBHCHUX, TAK 1 HAIIOBHCHHUX APMYIOYHMH BOJOKHUCTHUMH HAIIOBHEOBAYAMH, Y TOMY YHCIII HAHOMO-
Ju(piKOBAHUX, 4 TAKOXK BUPOOIB 13 HUX.

Cepen HebaraTsoX mpaup v MbOMY HAMpPsAMi CTig Bim3HAYHTH PoOOTY [15], METOFO s1KOi OYJI0 CTBOPCHHS HAYKO-
BHX OCHOB JUBI TEOPETHIHOTO AHAMIZY H PO3PAXyHKY PE:KHMIB CKCTPY3iiHOI IepepoOKH HATIOBHCHUX PEAKTOILIAC-
TiB Y BHPOOH i3 3aJaHAMH BJIACTHBOCTAMHE. [IpH IBOMY SKCTPYACP PO3TIIANATH AK 3aKPUTY MiACHCTEMY, SKa 0OMi-
HIOETHCA 3 HABKOJHITHIM CEPEIOBHINCM JIHINC CHEPTiEr0 ¥ (popMi TeIIOTH. BHIyUCHHS POSYMHHNKA 3 PCAKTOILIACTY
3OIMCHIOBAIM B KOHBEKTHBHIH cymapni. CYKyIHICTb ITHX anapaTis (IJCHCTEM) YTBOPIOE €MHY CHCTEMY. YCi eleMe-
HTapHi CTaail (KUBJICHHA, CTHCHCHHS, 3MIIIYBaHHA, A03YBAHHA, (DOPMYBAHHSA, TCILIOBS OOPOOIICHHA) BITOKPEMIICHI B
TPOCTOPI ¥ YACi Ta PO3TANMIOBAHI MOCIIAOBHO. PCAKTOTIIACTHYHY KOMITO3HINIO PO3TIHIIANH K CKIATHY Tpu(a3Hy CHC-
TEMy, IO CKJIATAETHCS 3 YACTHHOK HANMOBHIOBAYA, PO3UMHY IOJIMEpY U razy B mopax. [Ipu mpoMy NpHITyCKaH, IO
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TEMIICPATY PHI 3MiHH TCIDIO(I3HIHAX 1 MCXAHIYHUX BIACTHBOCTCH KOMIIOHCHTIB HATIOBHEOBAYA € OOOPOTHHMH, TOI K
JUIA TIOTIMCPHOT MATPHIII ITi BIACTHBOCTI 3MIiHIOIOTHCSA HCOOOPOTHO BHACTIIOK KOHBEPCIl.

3aexHO BiA 30BHINIHROTO HABAHTAKCHHS M PELENTYPH HAMOBHCHI PEAKTOILIACTH MOXYTH IepeOyBaTH B pis-
HuX cTaHax [1-2, 10]. 3a 00’ eMHOI YaCTKH PCAKTOIIACTHYHOT CMOJTH, IO € MCHINOK), aHI’K MOPHUCTICTh CKETICTA, IO
CKIIAZIA€THCS 3 YACTHHOK HAIOBHIOBAYa, CyMINI 3JaTHA Ac(opMyBaTHCS MiJ Ji€l0 CTHCKHHX 3YCHIIb, 1 32 CBOIMH
BIIACTHBOCTSIMH € cunxum mamepianom. Konm x po3IMH CMOJH MOBHICTIO 3alIOBHIOE IOPO>KHIHU Mi’K JACTHHKAMH
HAIIOBHIOBAYA, CYMIII € HecmucKHO Ta il TOPUCTICTh TCOPETHYHO AOPIBHIOE HYJFO. Y TAKOMY CTaHiI CyMilI po3-
TTSJAFOTh K BUCOKOHATIOBHCHY CYCIICH3IO 3 PEONOTIYHHMH BIACTHBOCTAMHE 6iHeamMogchKol piouny. A mepexin Ha-
MOBHEHOTO PEAKTOIUIACTY i3 CHITKOTO CTAHY B HECTHCKHY PIAMHY Y€PB SMHOI MAINMHU BUKOHYETHCA HA MEXKI MIXK
30HAMH CTHCHCHHA H T03YBAHHA.

YMOBH 3B’SI3KY MK MAKPOKIHETHYHHMHY NAPAMETPAMH EKCTPY3IHHOTO (JOPMYyBaHHS (MO TEMIICPATYPH, THC-
Ky, KOHBEPCIl — MOHOMepa @ noJimep) 1 BIACTHBOCTSIMHA PEAKTOIIACTIB BU3HAYAIOTHCS 3AJICKHICTIO MIZK CKIaJ0M,
BIIACTHBOCTSAMH KOMITOHCHTIB 1 JTHHAMIKOK) IXHBOTO 3MIHCHHS i Yac mepepoOseHHA. Lle moI0KeHHS € OCHOBOIO
KOHIENIIi POTHO3YBAHHS BIACTUBOCTEH PEAKTOIIACTHIHHUX KOMIIO3HTIB, BUXOSMH 3 MOYATKOBHX BJIACTHBOCTCH
KOMIIOHECHTIB, PEUEHTYPH KOMITO3HII Ta YMOB 1i mepepoOIeHH Y KiHIEBHI BUPIO.

Ha npuxmazi peakTonIacTHYHOI KOMITO3HII 3 JCPEBHAM HAIIOBHIOBAYEM IIPOBEACHO UMCIOBUH EKCIICPHMEHT 1
CKCIICPHMCHTAJIBHY TICPEBIPKY PO3POOIICHIX MATCMATHYHHX MOJCICH Ta JOCTIHKCHO MAKPOKIHCTHYHI 3aKOHOMIp-
HOCTI iXHBOI1 CKCTPY3ii V ITHCKOBHX MAMMHAX. EXCICPHMCHTANBHI JOCTIKCHHSI BHKOHAHI 3 BHKOPHCTAHHIM HC-
PYHHIBHUX aKyCTHYHHX MCTO/IB BHUMIPIOBAHHS (Di3MUHHUX BEIMYHH. IOCITI/DKEHHS 341HCHIOBATH, BApiIOIOYH HE3a-
JICKHI 3MiHHI ¥ TAKAX MEKAX: 4acToTa 00epTanHsg mueka — 0,1...2,0 ch: KyT TBUHTOBOI Hapi3ku mHEKa — 10...25°%;
roe(inienT Temnosimaayi — 0...200 Br/(m - K) [15]. IlopiBHrOBam po3paxyHKOBI Ta CKCIICPUMCEHTAIbHI 3HAYCHHSI
TEMIICPATYPH B Pi3HUX MEpepizax KaHATY, THCKY, TCIUIO(I3HIHAX 1 MCXaHIYHAX BIACTHBOCTCH KOMMIO3UTY. [lepeni-
PKa 3aCBIAYIIA, O CKCICPHMCHTANBHI TaHI 3aI0BLUIBHO Y3TODKYIOTECS 3 PO3PAXy HKOBHMH.

Y pesyapTaTi A0CTiKEHD OYII0 BCTAHOBICHO, IO 3MiHA PEOJOTIYHHX BIACTHBOCTCH CYyMIIIi 3a TOBKHHOIO Ka-
HAJTY 32 PaXyHOK HCI30TCPMIYHOCTI 1 KOHBEPCii € MPHIHHOK) MOSBH HETiHIHHOTO mpodimo Tucky. [Ipu mpoMy Ha
TMOYATKOBIH JUIAHII KAHATY HAHOUTBII CHIBHO 3MIHFOETHCS TCMIICPATYPA, 4 KOHBEPCIA € HCBETHKOI0 YCPE3 HCBCITH-
Ky TPHBAJICTh IepeOyBaHHA. TOMYy TYT XapakTEpPHHM € 3HAYHE 3MCHINCHHA I'PAJi€HTa THCKY 1 HETiHINHE MiIBH-
MICHHS THCKY. I3 MPOCYBAaHHAM CyMiIli X0 BHXOAY 3 KaHAMY il TeMmeparypa HarpiBaHHA 3a a1ia0aTHYHUX YMOB
CHOBLTPHIOETCS, 4 KOHBEPCLA 3pOCTae. 3a MEBHOI BUTPATH MOKE HACTATH MOMCHT, KOJIH TPATIE€HT THCKY HA BUXO1
KAaHAJIy TMOYHE 30iIbIMyBaTUC. Y PE3YIbTaTi BiAOYBAETHCS JIABHHOTIOAIOHE HAPOCTAHHA THCKY B KaHam. Ha mpax-
THUIIl II€ BIAOBIA€ YMOBaM 3aKyHOPKH (POPMYBaJIbHOTO KAHATY, KOJIH CYMIIll BTPAYA€ TEKYUICTb.

Koncrartyerbea, mo oaep:KyBaHi mpo(iibHI BUPOOH 3 HAMOBHCHHX PCAKTOILIACTIB 32 CBOIMH MCXAHIYHUMH
BIIACTHBOCTSIMH € MOBHOLIHHUMH 3aMIHHHKAMH TPO(iTiB i3 JOPOTHX TEPMOILIACTIB, a 3a BOTHE- H TEIUIOCTIHKICTIO
MAIOTh He3amepeyHi nepesaru [15].

MeTo10 cTaTTi € OOTPYHTYBAHHA METOIB MPOTHO3YBAHHS Ta aHAMI3 C()eKTHBHOCTI EKCTPY31HHOTO 3MIIyBaHHS
TOTIMEPHOI PEAKTOIUIACTHYHOI KOMITO3HII, IIPOCOUYBAHHS HEI0 BOJOKHHUCTHX HAMIOBHIOBAYIB I (JOpMyBaHHS HOTO-
HA)KHHX BUPOOIB 13 BHKOPUCTAHHAM YIbTPa3BYKOBOI [ii, Y TOMY HYHCI BAOCKOHAJICHHS KOHCTPYKTUBHOTO BHKO-
HAHHA (POPMYBATLHOTO POOOUOTO OPraHa Y BUTIAAL TOJOBKH AT MOKPAIICHHS 3MiIIy BATFHO-TIPOCOIYBATBHOI eie-
KTHBHOCTI TiA 9ac (JOPMYBAHHSA MOTOHAKHAX CJICMCHTIB NITAXOM 30iMbIMICHHA TCKYYOCTI HMOTIMECPHOT KOMITO3HITIT
3aB/SIKH YIBTPA3BYKOBIH [ii.

O6rpynryBanns 0a30BOro MeToay MOJCMIOBAHHs.. HEBHPIMECHO YACTHHOIO HAYKOBOI IpoOieMu
MPOTHO3YBAHHS 3MIIIYBaIbHOI C()CKTHBHOCTI MOTIMCPHOTO YCTATKYBAHHS € CKIAJHICTD JOCTIIKCHHSA ii KiMbKICHOT
OIIHKM Ha BiAMiHY Bix skicHOI [11]. V OaraThox BHmAAKAX SKICTh 3MIMTYBAHHA OINHIOKOTH 332 TAKUMH
IHTETPANIPHUMH TIOKa3HUKAMH, SK HAKOIHMYCHA Ac(OpMAIls, TPHBAJICTH NMEpeOyBAHHS, HANpPY>KCHHA 3CYBY |2,
11-12]. Lli moka3HUKH HE 3aBKAH JAOTh MOMUIHBICTH OTPHMATH TIOBHE VABJICHHS NP0 JOCTIIKYBAHHH TPOIICC.

3a mpsMui KpUTEPiil OUIHKHU SKOCTI 3MIIIYyBAHHS MPHHMAOTH KOHIICHTPAMIO AUCIIEPTOBAHOTO MaTEPialy B IH-
cnepciitHoMy cepenosumii [12]. V pa3si BBeIeHHS KOMIIOHEHTIB KOMITO3HIII 3 PI3HUMH TEMIICPAaTypaMH TAKHM KpPH-
TEPIEM MOXKE OVTH pigHOMIipHICIb memnepamypHo2o noas. bazoBuM METOJOM MOJCTFOBAHHS 3MIIIYBAaHHSI PEAKTO-
IUTACTHYHUX KOMIIO3HIIN B YEPB SIMHOMY SKCTPYJIEpi BBAKAOTh YHCEIbHE MOJCIIOBAHHS BHOPAHOI MAaTEeMaTHYHOL
MO/IET 32 IEBHUX IPHITYIICHb.

Husky gocmimpkeHs Oy 10 MPHUCBAICHO YHCCIFHOMY MOICTFOBAHHIO 3MIIYBAHHSA MCTOI0M CKIHUCHHHX CIICMCH-
TiB [16, 17]. MaremaTiyaHy MOAETbh OAaraTOKOMIOHECHTHOI CYMIIIi, YACTKOBHM BHITAJKOM SIKOi € MaTtepian y 30H1
3MIITYBaHHA, Ta 11 TUCKPETH3AII0 MeTOA0M CKiHdeHHNX eneMeHTiB (MCE) HaBeaeno B mpai [12].

Posrmsimaerscsa 3MimyBaHHS B YEPB SIMHOMY KAaHAJl IMHEKA B 30HI JO3YBAHHA 1 JWHAMIYHOMY 3MIIOyBadi
0ap’epHOTO THITY 32 TPHOX BAPIAHTIB BBCACHHA JUCIICPTOBAHOTO MaTepialy B JHCHCPCiitHe cepeaoBume. Sk kpure-
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Po3poOeHa rotoBKA € HECKIAAHOK yV BHUTOTOBICHHI Ta CKCIDIyarauii, Ja€ 3MOTY 3IIHCHIOBATH BHCOKO-
e¢(exTHBHEC HeMepepBHE OOKIATAHHA YH MPOCOUYYBAHHA MOTIMCPHHM MATCPiasioM Pi3HHX MOTOHAKHHX CIICMCHTIB,
3a3HaucHA TOJOBKA, 3aBSKH 3MCHIUCHHIO B SI3KOCTI PO3ILIABY UM POZUMHY IMOJIMEPHOTO Martepiany (3aBAAKH il
Y3-konmBaHb) 3 OOKY MOBEPXHI AOPHA, 3a0€3MCHy € Kpallly aare3iro MOoTiMCPHOTO MATEPiaay 0 MOBCPXHI MOTOHAK-
HOTO eneMeHTa. [IpoTe 3HIKCHHS B SI3KOCTI PO3ILIABY JHIIC MOOIM3Y MOBEPXHI AOPHA CTBOPIOE HEPIBHOMIPHICTH
BIIACTHBOCTCH OJCPKYBAHOTO MOKPHTTS 32 HOTO TOBINMHOK. e MOXe MPU3BECTH 10 YTBOPCHHS HAAMIPHHX TEXHO-
JOTTYHHX 1 3AIMIIKOBHX MEXaHIMHUX HANPY>KCHb y MOJIIMEPHOMY MaTtepiai, OI0 3HIDKY€ €KCIUTyaTaliiiHi XapaKkre-
PHUCTHKH TOTOBOI MPOIYKII.

EKCIICPHMEHTAIBHO JOBCACHO, IIO BIUIHB HU3BKOYACTOTHOTO Y3 iHTCHCHBHICTIO 15...25 KBT/M® HA 4acToTi
18...22 k[’ HA BHCOKOB f3Ki PCAKTOILIACTHYHI KOMIIO3HIIT MiJ 9aC IXHBOTO CKCTPYAYBAHHSA JO3BOJIAE IMiABHIMHTH
IIMHHICTD CYMIMICH, SMCHITATH KOHTAKTHE TCPTS Mi’K CYMIIIIIFO i CTIHKaMHU (hOPMY BaIbHOI TOJIOBKH Ta iHTCHCH(i-
KYBaTH 3aTBSPAIHHA KapOamiznoi cMoam. Ha BiaMiHy Bif BimOMHX COCO0iB iHTCHCH(IKALIT CKCTPY3ii TOTIMCPHHIX
MaTepiaiiB MOTY;KHAM Y3, B SIKUX 3aCTOCOBYIOTH HENICPEPBHE O3BYUYBAHHS CEPEIOBHINA, AOLIIBHO BUKOPHUCTOBY-
BaTH KOPOTKOYACHHH BIUIMB Y3 HA BHCOKOB f3KE CEPEIOBHUINE. 3a3BHYAH, TPHBANICTH Y3-IMILyJIbCIB CTAHOBHTH
JCKLTbKA CeKyHA (Bix 2...5 10 10...20 ¢ 3a71¢/KHO BiA CKIATY 1 B SI3KOCTI O3BYUYBaHHX KOMIIO3HILII).

TakuMm YMHOM, 3aCTOCYBaHHA Y3 3abe3nedye MiIBUINCHHS TEKYY0CTI KOMITO3HIT H 3MCHIICHHS TEPTS MOBEPX-
HEro (popMyBanbHUX KaHAMB. Lle miABHITY€e POy KTHBHICTD 1 3MEHIIY€ CHEPTETHYHI 3aTPaTH i Yac (JOpMyBaHHSI
BHPOOIB, a TAKOK 3aM00irae MEXaHIYHIH JECTPYKIII CMOJIM 3a 30epSKEHHS IHIMHX e(eKTiB ¥Y3-BIUTHBY, a TAaKOXK
Y3TOMKYEThCA 3 Pe3yIbTaTaMu mpani [15], me BUKOPHCTOBYBAIH KOMIO3HINIO TAKOI PEICITYPH: MACOBA YaCTKa
kapOamiaroi cmoym — 0,3; MacoBa gactka aepesnoi Tapcu — 0,05...0,10; macosa gactka ocdorincy — 0,6...0,7.

TaxuMm urHOM, OKPiM (POPMYBAHHS IMMPOKOTO CIICKTPY BHPOOIB 3 TCPMOIUIACTIB, € JOIIBHAM 3aCTOCYBAHHS
SKCTPY3il mia 9ac popMyBaHHS BHPOOIB 3 PCAKTOMIACTHYHHX KOMIIO3HITH i3 BHKOPUCTAHHAM KOPOTKOYACHOT HH3b-
KO4aCTOTHOI Y3-00poOku. Lle m03BOIIE MiABHOMTH TOMOTCHHICTh 1 TCKYYIiCTh PCAKTOIUIACTHIHHX IOJIMCPHHX
CYMIIICH, 3MCHIIUTH KOHTAKTHE TEPTA MK CYMIINIMIO U CTiHKAMH (DOPMYBAITbHOT TOJIOBKH CKCTPYACPA Ta iIHTCHCH-
(piKyBaTH IPOHUKHECHHS MOTIMEPHOTO 3BSA3YIOUOTO Y CKIAMT «CMOJA + TBEPAHUK» Ta HOTO IOJANbINE TBEPIIHHS.

BucnoBku:

1. ITpoBeacHi AOCTIMKEHHS 3aCBiAYIOTH €(EKTHBHICTD EKCTPY31HHOTO MPOCOYEHHS IIix 4ac (hOpPMyBaHHSI
BHPOOIB 13 KOMIOBHIIHHEX MaTepianiB Ha 0a3i PCaKTOIIACTHYHHX KOMIIO3HIH 3 BHKOPHCTAHHAM YIIBTPA3BYKY.
[Ipu mpOMy CYKYIHICTH B3A€EMOIIOB SI3AHHMX IMAPaMETPIB O3BYUYBAHHS BCTAHOBJIFOETHCS CKCIICPUMCHTAIBHO IS
KO>KHOI TOCIZPKYBAaHOT KOMITO3HIITII.

2. YIOCKOHAJICHA KOHCTPYKIIS OCHOBHOTO PpOOOYOTO OpraHa 3MIMyBava Y BHTJIAAI TOIOBKH IS HCTICPCPBHOTO
OOKITQAAHHS YW MPOCOUYBAHHS IOTIMCPHHM MATCPiajIoM MOTOHAKHOTO CICMCHTA 3a0¢31etye 3MCHIICHHSA B’ I3KOCTI
H TPYKHOCTI pO3ILIaBy a00 PO3UHHY MOJIMEPHOTO MATEpialy 3a BCIM HOTo 00 €MOM. BHKOPHCTAHHA PO3poOICHOT
KOHCTPYKIIi TOJOBKH OJHOYACHO 3 YIBTPA3BYKOBHM OOPOOICHHIM MOKPAILY€e YMOBH KamiOPyBaHHS OJCPKYBAHOL
mpoAyKIii 0e3 30LTPIMCHAS HeOAKAHOTO OPIEHTYBAHHA PO3ILIABY.

3. HaBeneHo miaxomm mo mnoOyIOBH MareMaTHYHOI Mojem OararokoMmoHeHTHOI cywmimi. Kpurepiem
e(PeKTHBHOCTI 3MINIYBAHHSA TNOJIMEpPiB MOXe OyTH 3MiHAa KOHLECHTpANil JWCTIEPrOBaHOTO MaTepiaay B
JUCTICPCIHHOMY CEPENOBHINI, a TAKOK 3MiHA PIBHOMIPHOCTI TEMIECPATyp CyMIIIi ITJ 4ac HMPOXOMKCHHS 30H
TOMOTCHI3anii B YepB’ TIHOMY KaHAJi Ta 3MIIMyBavi HA PI3HUX Iepepizax iXHIX poOoumx KaHams. [Ipu mpomy pyx
CyMiIi Ta i CKIaJ0BUX JOCTIHKY€THCS B PAMKAX MEXaHIKH CYHITbHUX CEPESAOBUIN 3 ICBHUX MPHILY IICHb.
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Syvetskii V. 1., Kolosov O. Ye., Sidorov D. E.

EXTRUSION COMPOUNDING OF REACTOPLASTIC POLYMER MATRIX AND MOLDING
OF FILLED PRODUCTS ON ITS BASIS

1t is noted that the steps of compounding and mixing of high viscosity reactorplastic compositions during extrusion
impregnation process have the dominant effect on the final properties of the resulting composites based thereon, as
well as their products. A methodology for forecasting was justified and analysis of the effectiveness of implemented
extrusion mixing of polymer reactoplastic composition, impregnating fibrous fillers with it and molding of molded
composite products was made. An approach to the construction of a mathematical model of a multi-component mix-
ture was given. It is noted that as the criterion for efficiency of mixing the polymers it is reasonable to take the
amount of change of concentration of the dispersed material in the dispersion medium, and changes in temperatire
uniformity of the mixture during the passage zones of homogenization in worm channel and mixer at different sec-
tions of their working channels.

The motion of the mixture and its components is investigated in the framework of continuum mechanics under a
certain system of assumptions used. A constructive production of an improved design-forming working body in the
form of the head in order to improve the impregnation and mixing efficiency during molding composite longitudinal
elements formation by increasing the polymer composition fluidity as a result of exposure to ultrasonic was de-
scribed. A research which shows the effectiveness of the extrusion impregnation during molding the products made
of composite materials based on reaktoplastic compositions using ultrasonic treatment was made. It was found that
a set of interrelated parameters of the ultrasonic treatment is established experimentally for each tested composi-
tion. It is established that the use of the designed structure of the head together with ultrasonic treatment leads to
improvement of the condition of the obtained composite production calibration without increasing undesired degree
of orientation of the polymer melt. It is noted that the results provide guidance in the formulation of improved tech-
nology of extrusion molding of profile products of reactors filled reservoirs.
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