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KwuiBchkuit HallioHATEHUH YHIBEPCUTET TEXHOJIOTIN Ta IU3aiHy

3AKOHOMIPHOCTI TEYIi TA CTPYKTYPOYTBOPEHHSI
B KOMITATUBIJII3OBAHUX CYMIIIAX ITOJIIMEPIB

Mema. [locriodicennsi enaugy 000a60K KOMRAMUOLi3amopa — HOAIRPONIAEHY 3i WenieHuUM
maneinosum anziopuoom (IIIIGMA) na 3axonomiprocmi meyii ma cmpyKmypoymeopenHs 8 po3niasi cymiuii
noainponinen/cnienoniamio (I111/CIIA).

Memoouxa. Cymiwi 00epocysany NONEPeoHiM  3MIWYBAHHAM EPAHYL Y  JTONAMEBUOHOMY
mypoo3miutyeai ma OUCnepeysanHsIM y po3niasi Ha 00HOUHEK0BOMY ekxcmpyoepi. Peonoziuni enacmusocmi
PO3NIABI8 BUBYANU MEMOOOM KaniiapHoi eickozumempii. [Ipoyecu cmpykmypoymeopeHHs 8 eKCmpyoamax
cymiwel  00CniodnCy8any 3a OONOMO2010 — MIKPOCKONY — WIISAXOM GU3HAYEHHS CcepedHboco diamempa
MIKPOBONOKOH | MAC080i 00N KOJMICHO20 mMuny cmpykmypu. 30amuicms po3niasie 00 NO3008HCHLOL
Odeopmayii oYiHIO8ANU 30 BEAUYUHOIO MAKCUMATLHOL (DITbEPHOT BUMSICKU.

Pesynomamu. Ilokazana moorcnugicme pe2yno8anHs MiKpo- ma MAaKpopeolo2iuHuX 61acmueocmetl
posnaasie cymiweti IIII/CIIA 3a paxynox esedennsi komnamubinizamopa IIIIQMA. Bcmanosneno, wo npu
nepepobyi 6uxioHoi i MOOUPpIKOBAHOT KOMROZUYITL HA OOHOUWHEKOBOMY eKCmpYyoepi peanizyemvbcsi npoyec
B0I0KHOYMBOPEHHSL NOANPONINEHY 8 MAMPUYi CRIGNOiAMIoy.

Haykoeéa noeusna. Bnepwe Ons cymiwi III/CIIA ax xomnamubinizamop 3anponoHo8aHo
noninponinen 3i wenjieHumM maneinosum awneiopuoom. Iloxasano, wo tioco xKomnamubinizyioua 0Jis
NpOABNAEMbCA 8 NOKPAWeHHI Npoyecy B0JIOKHOYMBOPEHHA: 3MeHuyeEmoca cepeoniu Odiamemp 11
MIKPOBOIOKOH ma 30i1bUYEMbCA IX MACOB8A Q051 8 MOOUDIKOBAHUX CYMIULAX.

Ilpakmuuna 3nauumicms. Iloxkazano, wo 013 KOMRAMUOINI308aHOL CyMii NIOBULYEMBCS 8 3KICHb
PO3NIABY A 3MEHUWYEMBCS 30amHuicmb 00 N030062cHb0oi Oepopmayii. Ile ne sniueac na cmabinvHicmo it
nepepoxu Ha ekCmpy3iuHoOMY 00IAOHAHHI Y 80IOKHA I NIIGKU.

Knrouoei cnoea: cymiwi, komnamubinizamop, 8 3kicmo, QintbepHa umsicKa.

Beryn. 3aBnaHHS CTBOpEHHS TMOJMIMEPHHMX MartepialiiB 3 KOMIUIEKCOM HOBHX Harepen
3aJJaHUX XapaKTEPUCTHK BUPIIIYETHCS HIIAXOM iX 31IIyBaHHS Ta PEryatoBaHHS (pa30BOi CTPYKTypH
3a paxyHOK BBeAeHHS MoaudikaTopiB (TuiacTudikaTopu, KOMIIAaTHOUTI3aTOPH, HAIIOBHIOBAY1 TOIIIO).
BrnactuBoCTI TakMX CHCTEM BH3HAUYAIOTHCS I1X CTPYKTYpOr, (OpMyBaHHs sIKOi TIOB’SI3aHE 3
TEPMOJAMHAMIYHOIO CYMICHICTIO a00 HECYMICHICTIO KOMIIOHEHTIB, Ta TMporecamu aedopmariii,
po3manay 1 KoaJecleHIlii Kpanenb NoJiMepy AUCIEPCHOI Ga3u B yMOBaX MPUTOTYBAHHS KOMITO3HITIT
Ta ii mepepoOku y BupoOu.. Mopdoorist HeCyMiCHUX CyMilllel 3aIeXKHTh BiJl 6araTbox (pakTopis:
CKJIay, BIIHOCHOT B’SI3KOCTI KOMITOHEHTIB, BEJIMUMHH MMOBEPXHEBOT0O HATATY HA MEXIi Moainy ¢as,
TEPMOJIMHAMIYHOI HECTaOiIbHOCTI, Yacy 1 IIBUIKOCTI 3MILTyBaHHS, T€OMETpii 1 PO3MIpiB IIHEKY
eKCTpyJepa. BupimaJlbHUM YHHHUKOM TIPH CTBOPEHHI TeTeporeHHoi Mopdoiorii B cymimax
MOJTIMEPIB € BIATOBIAHUKI CTYIIHb CYMICHOCTI KOMITOHEHTIB. [liBHIIEHHIO B3aeMO/Iii MIXK (dazamMu
Ta YTBOPEHHIO OUIBII TOHKOI CTaOUIbHOI Jaucriepcii copusie BBEACHHS B CYMIIl TPETHOTO
KOMIIOHEHTY — KommatuOimizatopa [1-4]. Haiibinein epeKTHBHUMH  CHOJAYKaMH IS
KOMITaTHO1T13a11ii TToTiMepiB € amdinaTuyHi (B MepeKIIaji 3 TPebKoOro: “Takui, 10 Ma€ MOYYTTS 10
000x’’), OJOKCIIBIOJNIMEpH Ta TpHIerieHi mojimepu [1,4-6]. Bka3aHi pedyoBMHH MalOTh
(GbparMeHTH MaKpOMOJIEKYJ 3 Pi3HUM CTYIEHEM CIIOPITHEHOCTI 10 KOMIIOHEHTIB cyMimri. OnuH i3
JIAHLIIOTIB IUX CITIBIIOJIIMEPIB € YACTKOBO 200 MOBHICTIO CYMICHHM 3 OJHHUM 13 TOJIMepiB CyMillIi, a
apyruit — 3 iHmmM. [Ipyu 1bOMy BaXKJIMBUMU € MUTAHHS BIUTUBY KOMITATHO1Ti3aTOpa Ha PeoJIOriuHi
BJIACTUBOCTI KOMITOHEHTIB 1 iX cymimii Ta Ha 3JaTHICTb IOJIMEPHOI CUCTEMH A0 MEepPepoOKU Y
BHPOOH.
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ITocranoBka 3aBaanHsi. [lepepoOka cymimiel mojgiMepiB METOJaMU €KCTPY3ii 1 JUTTS i
TUCKOM CTUMYJIOBaJla O BUBYEHHS iX PEOJIOTIYHMX BIACTUBOCTEH 1 MOpQoJIorii, sika 3HAYHOIO
Mipoio ¢GopMyeTbcs 3a iX Tewii 1 BH3HA4Yae€ XapaKTEPUCTUKH BUPOOIB. BakmuBicTh BKazaHOi
npoOJeMH ToJIAra€ B TOMY, L0 3HAHHA IE€PEPaxOBaHUX B3AEMO3B’S3KIB 1 3aKOHOMIPHOCTEH
JI03BOJISIE CBIZIOMO KEpYBaTH BJIACTUBOCTSMHU MOJIMEPHUX KOMIO3UIiH. He3Baxkaroun Ha BEIHKY
KUTBKICTh TyOJiKaImii moa0 Teuli MOJIMEpHUX CHUCTEM, Halll 3HaHHS B Il Taly3l HEIOCTATHI:
EMITIPUYHUN TIONIYK BUIIEpEKae PO3BUTOK Teopii. bararodasni 1 6araTOKOMIOHEHTHI MOIMEPHI
KOMITO3HIIii € Te OUThI CKJIAQTHUMHU Y PEOJIOTIYHOMY aCleKTI CHCTeMaMHM, HDK OIHapHI CyMili.
B’s3kicTh po3miiaBy cymimn MOJIiMEpiB 3aliekUTh Bl OaraTthox (akTopiB. XiMiYHA NPHUPOJA,
IIPOCTOPOBA CTPYKTypa MOJEKYJSPHOTO JAHLOTa, MOJEKYJspHAa Maca, MOJEKYJISPHO-MaCOBUN
PO3MOAL, YMOBH Je(OpPMYBaHHS BU3HAYAIOTh B’SI3KICTh PO3IUIABY iHAMBIAyalbHOTO MojimMepy. Ha
PEOJIOTiuHI BJIACTUBOCTI PO3IUIABIB TAKUX KOMIIO3MLIN JOJAaTKOBO BIUIMBAIOTH (akTopu, SKi
MoB’si3aHl 3 ABO(A3HICTIO CUCTEMH, a caMme: CKJaJ CyMill, Crocid 3MIlIyBaHHS, MPOIECH
CTPYKTYPOYTBOPEHHSI, BJIaCTUBOCTI 3MIlIyBaHHUX MOJIMEPIB, SBUIIA HA MEXI1 MOALTY (a3 1 CTYyIiHb
JMCTICPTyBaHHSI.

B HaiimpocTimoMy BUTIAJIKY PO3IUIaB CyMIIIl TMOJIMEpIB — II€ JUCIIEePCis Kpareiab OJHOTO
moiMepy B Macl iHmoro. BmacTMBOCTI Takoi CHCTEMH MOJXKHA PO3TJAJATH Ha JBOX PIBHSX:
MaKpOpPEOJIOTIYHOMY, 3a SIKOTO BH3HAUYAIOTHCS B’S3KICTh Ta €JIACTHYHICTH KOMIIO3UIIIT B ILIIOMY, 1
MIKpOPEOJIOTIYHOMY, IO Mependadae TOCHiKEHHS mpoieciB aedopMartii, opieHTaiii, po3noainy i
KOAJIECIIeHLIIi Kpameiab IUCIepcHOi (a3u B AUCHEPCIHHOMY CepeoBIIi, fKi 3HAYHOIO MipOIO
BU3HAYaIOTh KiHLEBY MOP(OJIOTII0 CUCTEMH.

Meta po0oTH — MOCHIMKEHHS BIUIMBY J00aBOK KOMIIATHOLIi3aTOopa — MOJINPONUIEHY 31
merieHuM  ManeinoBuM  aHriapugom  (ITIIgMA) wa 3akoHOMIpHOCTI Tedwii Ta MPOIECH
CTPYKTYPOYTBOPEHHS B po3IiaBi cyminii nosinpomninen/crinomiamin (ITTT/CITA).

Pe3yabTaTu nociaiakedb. Jljis 10CTiPKeHAS] BUKOPUCTaH1 MPOMHUCIIOBI 3pa3Ky MOJIIMEPiB, a
caMme: I30TaKTHYHUIN TMONIMPOIJIEH Ta cmiBmogiamia  (CHiBHojgiMep —KampoJiakTamy 1
rekcametwieHaaininary y cmibigHomrenHi 50:50), 6inapua cymim ITIT/CITA cknaxy 20/80 mac. %
Ta TPUKOMIIOHEHTHa, sika mictuna 3,0 mac. % kommarubinizatopa. IlominpormniieH 31 memIeHIM
MaJIETHOBUM aHT1IPUJIOM CHUHTE3YBaJIM METOJOM TBEpI0(a3HOro IIEIIeHHs. BilbHO-paiuKaIbHUN
iHIIiaTop (IMKYMUIIIIEPOKCHI) MONEPEIHBO PO3UYMHSIIM Y Ba3eIiHOBOMY Macili y CHiBBIJHOIICHHI
1:2 3a Temmniepatypu 80 °C Ta 3minryBany 3 noapioHenumu rpanynamu 11 y mikcepi mpotsirom 20
XBUJIMH 3a Ti€l X Temmneparypu. Jlo oTpumaHoi cyMminni Jo/1aBajid MaJICTHOBHI aHTipUI, HarpiBaau
10 120 °C Ta nocriitso nepemMinryBaiy npotsroM 12 roauH. 3 metoro 3anobiranus aectpykiii [T11
Ta okuciaeHHs MA B mikcep momaBaiii a3oT. Ilicis 3akiHYeHHS peakilii B CUCTEMI CTBOPIOBABCS
BaKyyM [UIi BHJQJICHHS 3aJHINKIB HENpOpearoBaHOro aHriipuay. Bwict mnpuienseHoro
MaJICTHOBOTO aHT1JIpHly, BHU3HAUYECHUH METOJOM TUTPYBaHHS, cKiaaaB 2,6 mac. %. Buxigny Tta
Mo U(IKOBaHY CyMillli OAEP)KyBaJIM LIUIIXOM 3MYIIyBaHHS y posaBi. Bwmict kommaTtuoOinizaTopa
(TIIIgMA)  cknamaB 3,0 mac. %. Jlns mokpaiieHHsT OJHOPIAHOCTI 3MimryBaHHs BuxigHuid [TI1
nopiOHIOBaNIN — eKBiBaJIeHTHUH niameTp 93 % wactuHok ckinaaas Bix 0,9 no 2,3 mm. ['panymu 111
1 TIIIgMA monepenHpO 3MINIyBajdu Yy JIallaTeBUAHOMY TYpOO3MilIyBadi MEpioJAMYHOI il MapKu
Henschel, a moTim aucnepryBanu y po3iiaBi Ha OAHOIIHEKOBOMY eKCTpyepi (miameTp rrHeka — 47
MM, L/D = 30) 3a tucky 70- 10° Ia. Onepyxani rpanynu I1I1 3 qo6aBkamMu 3MilTyBaJId Ha TOMY K
excTpyaepi 3 nmonepeanso BucymenuM CITA. CtpeHru cymini BUTATYBAIU 3 QLILEPHOIO BUTSKKOIO
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200 %. Peonoriuni BIacTUBOCTI PO3IUIABIB — B’SA3KICTh (#) Ta pexuM Tedii (N) JochiIKyBalu 3a
JIOTIOMOTOI0 KATTIAPHOTo MikpoBickosumerpa MB-2 3a temmeparypu 190 °C B niamasoni Hampyr
3cyBy T (0,10+5,69) 10* ITa. Pexum Teuii (N) BH3HAYAIM 3a TAHIEHCOM KyTa HAXHITY JOTHYHOI 10
oci abcuuc y fAaHii Touli KpHuBOi Tedii. EmacTW4HICTh pO3MJIaBiB OLIHIOBAIM 32 BEIMYUHOIO
PIBHOBRXXHOTO pO30YXaHHS EKCTpydaTiB «B» 3a MeToaukor [7]. 37aTHICTh pO3IIIaBiB [0
MO3/I0BXKHBO1 AeopMartii XxapakTepu3yBajid BEITMYNHOIO MAKCHMAaIBHOTO CTYICHS BUTSDKKH, SKHA
BH3HAYQJIM, SK BIHONICHHS MIBHAKOCTI MPUAOMY CTPYMEHS IO JIHIWHOI IIBHUIKOCTI PO3IUIABY Y
binbepi (Frax). MIKpOCTPYKTYPY €KCTPYAATiB CyMIlICH TOCTIIKYBaIH 3a JOIMOMOTOK ONTHYHOTO
Mikpockomy Mapku MBJI-15 msixom migpaxyHKy KUIBKOCTI BCIX THIIB CTPYKTYpP TMOJIIIPOIICHY
Ta BHM3HAYCHHS IX PpO3MIpIB y 3alIMIIKy TICJIsA EKCTPakiii MaTpUYHOTO IMOJIMEpY.
ExcnepumeHTanbHi JaHi 0OpoOISITM METOJaMH MaTeMaTHYHOI CTaTUCTHUKH, B PE3yJbTaTi 4yoro
PO3paxoByBaIM CEPEIHIN JiaMeTp MIKPOBOJIOKOH 1 yacTUHOK (0) Ta MacoBy JIOJII0 KOYKHOTO THITY
CTPYKTYpH.

Buxonani gocmimkeHHs mokazanu, 1mo posruiaBu Buxigaux [II1, CITA i moaudikoBaHOTO
MOJINPOIIJIEHY € TUIIOBUMU HEHBIOTOHIBCHBKUMH pimuHamu (puc., Tadn.1). Ilpm npoMmy BruuB
mBUaKOCTI  fedopmariii Ha e(EeKTUBHY B SA3KICTh CIIBIOMIAMiAy 3HA4YHO MEHIIWN, HIK
MOINPOIIJIEHY, MPO IO CBIAYHTH BEIWYMHA TIOKAa3HUKA «N», SKUH XapaKTEPU3ye CTYIiHb
BIJIXMJICHHS BiJl HBIOTOHIBCHKOTO MexaHi3Mmy Teuii. Ha kpusux 3amexnocti Ign = f (Igt ) s ITIT i
[MIIgMA «CTpyKTypHa» IUISIHKa pi3K0 BHpakeHa, mopiBHsAHO 3 KpuBorwo i CIIA (puc.). Ilpu
BBEJICHHI KommaruOinizaropa B posminaB [II1 BinOyBaeTbcss pyilHYBaHHS HaAMOJIECKYISPHOI
CTPYKTypH TOJIIMEpY, IO 3MEHIIY€e CTYIiHb BIAXWICHHS PEXHMY HOro Teuii 4O HBIOTOHIBCHKOI
piguaE (Tabmn 1).
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Puc. 3anexHicTb edeKTHBHOI B’SI3KOCTI Bil HANIPYTH 3CYBY B JIOTapu(PMidYHMX KOOpAUHATAX: a)
BuxiaHi moaimepu III(1); IIII/IITIgMA (2); CITIA (3); 6) cymimi ITII/CITA (1); IIII/CITA/IIIIgMA (2)

XapakTtep Teuii po3IiaBiB BUXIIHOT 1 MOAU(IKOBAHOT CyMiled OMU3bKUNA 10 MaTpPUYHOTO
nomimepy (CITA). Ile y3romkyerbcs 3 paHimie 3po0JeHUM BHCHOBKOM TIPO Te€, IO IS Oaratbox
MOJTIMEPHUX JIUCTIEPCIA PEOJIOTIYHI XapaKTePUCTUKH BU3HAYAIOTHCSA BIACTHBOCTSIMHU KOMIIOHEHTY,
KW B CyMillli € Ge3repepBHUM cepeioBuineM [6,8].
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Hani tabn. 1 cBigyarh, IO TOJAaBaHHS IO CIIBIOJiaMily BUXITHOTO MONIMPOIIJIEHY 3
MEHILIOI0 B’S3KICTIO 3YMOBJIOE pi3Ke MaiHHA 1) PO3IUIaBy KOMIIO3UIi. 3MEHIIEHHS B’SI3KOCTI
PO3IIaBiB CyMillIel € XapaKTepHUM JJIsi TePMOJUHAMYHO HECyMicHHUX moiimepiB. Lle Moxe OyTu
MOB’S13aHO 3 THM, L0 B MpOIEci Te’ii Kparl KOMIIOHEHTY IUCIEpCHOI ¢a3u He 30epirarorthb
chepuuny (opmy, a AeQOpMYIOTHCS B HAmpsMKY Teuil 1 37MBAaIOTbCA 3 YTBOPEHHSIM PIAKUX
CTPYMEHIB (MiKPOBOJIOKOH).

Tabnuys 1.
Brnune 106aBok komMnaruoijiizaTopa Ha peosoriuHi Baactusocti posmiasis I Tta cymini
HII/CHIA
Hasga nosiimepy, cyminri 1N, [aec n B Frmax, %0
I11 310 2,1 1,8 17810
[I/TITIgMA 400 1,8 1,3 4090
CIIA 930 1,2 1,4 61300
MIT/CITA 260 1,2 5,6 7230
[II1/CIIA/ TITIgMA 900 1,4 2,1 7930

Ha nymky psay BUeHHX, Opi€HTalis 1 aHI30TPOIMis YaCTHHOK TUCIIEPCHOI (a3y BUKJIUKAIOTh
3HMKEHHS B S3KOCTI PO3IUIaBY MOJIMEPHOI CUCTEMH, OCKUIBKM Ui 3a0e3ledeHHs Tedii po3IiaBy
CyMilmn 3 KpamisiMH, sKi J1eOpMYIOThCS, MOTPIOEH MEHINWA Tepemnaa TUCKY (1o BiAMOBigae
HIDKYIA B’S3KOCTi), HDK MpH Tewil iHauBigyanbHuX moiimepiB [1,6,8]. Bremenns 3, 0 mac. %
kommaruo6imizaTopa (IIIIgMA) o0yMoBItO€ 3poCTaHHS B’S3KICHMX XapaKTEPUCTHUK TMOTPIHHOT
cuctemu (tabm. 1). Ileit edexr Moxke OyTH MOB’S3aHUN 31 CTPYKTYPHUMH OCOOJHUBOCTSIMH
Mo M(IKOBAHOI CyMilli, a came 31 crenu(pigyHOI0 B3aEMOI€I0 (PYHKIIOHATBHUX TPYH MajeiHOBOTO
anriapuay 3 aminorpynamu CITA y mixk¢azHoMmy miapi, OCKUIBKM CTPYKTYpYBaHHS pO3IUIAaBY 1
YTBOPEHHS TeperieTeHol Mopdosiorii 3yMoBiIIOe OUIbIIMIA omip Tedii, BHACIIAOK YOTrO B’A3KICTh
po3IuIaBy cyMmilir cyTTeBo 3pocrae [1,6].

XapakTepHOI0 OCOOJMBICTIO, IO Ma€ MiCIe MpPHU BHUTIKAHHI PO3IUIABIB TMOJIMEPIB Ta iX
cyMilei i3 popMyBaIbHOTO OTBOPY 3 OyAb-IKUM MPpOodisieM, € 301TBIIICHHS TOTIEPEUYHOTO MTEPETUHY
CTpyMeHIO (po30yxaHHs), B MOPIBHSIHHI 3 po3mipamu (putbepu. OCHOBHOIO MPUYHUHOIO I[HOTO €
penakcariisi BACOKOSIACTHYHUX AedopMarlii, HAKOMUYCHUX Yy PO3IUIaBi i yac Tedii mo KaHary, 1
0co0IMBO Yy BX1aHIN 30H1. Bigomo, mo 11 gedopmariii He penakcyroTh MUTTEBO. OmocepeKOBaHO iX
MOYKHa OI[IHHTH 33 TIOKa3HUKOM po30yXaHHsS eKCcTpynariB «By», BimaieHux y BUIbHOMY cTaHi [7].
PiBHOBakHI 3HaueHHA «B» ekcTpynaTiB cymimed MoiiMepiB, Ul SKUX pealli3yeTbes
BOJIOKHOYTBOPEHHsI, B JIEKUIbKAa pa3iB BUILI, HiX iHAMBiAyanpHHX monimepiB [3]. Jdedopmarris
PIAKHX CTPYMEHIB MOJIMEPY AUCIEPCHOI (pa3u BHOCUTH OCHOBHMI BKJIAJ] B 3arajlbHy €JIACTHYHICTD
ix posmnariB. [lokazaHo, mo I CyMilled TOJNIMPOMIJIEH/CIIBIONIaMIlT BETMYUHU PO30yXaHHS
OIIOCEPEIKOBAHO XapaKTEPU3YIOTh MPOIEC CTPYKTYPOYTBOPEHHS KOMIIOHEHTY TUCIIEPCHOI (ha3u:
MaKCUMaJlbHI 3Ha4YeHHs «B» mocsraroThcs, KOIM piAKi CTpyMeHi (MIKPOBOJIOKHA) € €IUHUM abo
OCHOBHMM THIIOM CTPYKTYpH B CKCTpyaaTi, a ix sgiamerpu MiHiManbHi [2,3]. BigminaOMIO
ocobnmuBicTIO po3riaBy kommatuOimizoBanoi cymimi [IIT/CITA/TITIQMA € Oinbln HU3BKI, B
MOPIBHSHHI 3 BUX1HOIO, BEJIMYMHU PIBHOBAXXHOTO PO30yXaHHS, X04a JJIsl HUX TaKOX pealli3yeTbcs
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BosiokHOyTBOpeHHs I1I1 B matpumi CITA (ta6:a.1). Ile Moxe OyTu MoB’s3aHO 3 YTBOPEHHSIM T'YCTO1
CITKH 3B’sI3KiB Mk (DYHKI[IOHATBHUMU IpylaMyd KOMITOHEHTIB CyMillIi.

[IpoBeneHi AOCHITKEHHS MIKPOCTPYKTYPHU EKCTPYJAaTiB TOKa3alu, W0 Ui BUXITHOL 1
KoMMaTuO11i30BaHoi cyMmitnel peanizyerbest BonokHoyTBopenHs I111 B matpuri CITA (Tabmn.2).

Tabauys 2.
XapakTepucTHKH MIKPOCTPYKTYPH €KCTPYAATiB BUXIAHOI Ta MOAU(DIKOBAHUX CyMillIeH

Hazsa cymimri MikpOoBOJIOKHA YactuHku [TniBKwH,

d, Mmxm Mac. % d, Mmxm | mac. % Mmac. %
IIT/CITA 2,6 64,1 0,8 2,1 33,8
[IT/CTIA/TITIgM A 2,1 80,3 1,0 7,7 11,8

B npucyrnocti komnaruGimizaropa I[IIIQMA mae Micne BIOCKOHAJCHHS MAaTpUYHO-
Gi10pmsipHOi MOPQOJTOTIi: 3MEHIITYIOTHCSI CEPEIHIA TiaMeTp MIKPOBOJIOKOH Ta MacoBa JOJIs 1HITHX
TUIB CTPYKTyp (YacTWUHKH, TIUTiBKK). I[ligBUIEHHS CTyneHs aucnepryBaHHs kpanenb [II1
JOCSITAE€THCS 3aBMISAKU TTOKPAICHHIO CIIOPIAHEHOCTI MK KOMITIOHEHTAMH Ha Mexi moaury a3 Ta
3HIKCHHIO 3aTpaT €Heprii Ha YTBOPEHHS HOBUX ITOBEPXOHb nucrepcHOi (a3u. MOXIUBICTH
perymtoBaHHS Mopdosorii Ta CTyHeHs CHOPIAHEHOCTI TEPMOJMHAMIYHO HECYMICHUX CyMIilIeH
NOJIMEpIiB 3a paxyHOK BBEJCHHS KommaTuOuTizaTopiB ommcani B poOortax [9,10]. Tak, mpwu
nonasanHi B cyMmimn IlIT/momiamin 6 (ITA-6) sk kommaruOinizaropa MOJIMPOMiJIEHY 31 HIETIICHUM
MaJIeTHOBMM aHTiApuIoM po3mip kpanenb [IA-6 3menmmBes y 12 pasie [9]. B cymimax
[MI/monierunentepedtanar (IIETD) 3ina mosxuuu 1 miamerpiB ¢idpun [NET® y marpumi T1I1
Jocsrajgacs 3a paxyHOK BBeIeHHs KoMmaTuOimizaTtopa ITTIgMA [10].

BaxxnuBoio xapakTEpUCTHUKOIO PO3IUIABIB € 3aTHICTh J0 TMO3JI0BXHBOI aedopmartii mpu
nepepoOIll y BOJIOKHA 1 TUTiBKH. J[o6aBka koMmaTuO1113aTOpa 3HAYHOKO MIPOO 3HIKYE 3JaTHICTh 10
nepepoOku posriary I, cynsuu 3 BeNIWYMH MakKCUMalIbHOI (inbepHOI BUTSDKKM (Tabn 1), mo
00yMOBIIEHO POCTOM CTPYKTYpPHOI HEOJHOPITHOCTI po3muiaBy. [IpsmomicTh OiHapHOI KOMITO3HITIi
[TIT/CITA TakoX MOTipIIyeThCs, B MOPIBHSAHHI 3 BHUXIAHUMH KOMIIOHEHTaMHM, IO € HACIiJAKOM
nBO(A3HOCTI CHUCTEMH Ta 3MEHIIEHHS B’SI3KOCTI ii po3miaBy. BBenenHs komnaTuOinizaTopa Jemo
nokparniye naedopmallifo CTpyMEHIB PO3IUIaBIB Yy PO3TATYIOUOMY TOJI, IO € Pe3yIbTaTOM 3MiHH
nporieciB ctpykrypoyrBopeHHs [1I1 B matpuiti CITA, ocKiIbKH BioMO, 110 301IbIIEHHS KUTBKOCTI
Ta 3MEHIIEHHS PO3MIpIiB aHI30TPOIHUX CTPYKTYP MiABHUIIYE 3aTHICTh PO3IUIABY JI0 MO30BXKHBOT
nedopmartii [15].

BucnoBku. BcTaHoBieHO, 10 BUKOPUCTAHHS SK KOMIMATHOLTI3aTOpa TMOJIMPOMUICHY 31
[ICTJICHUM MaJISTHOBUM AaHTiAPUAOM MPHU3BOIUTH 1O MiJABUIICHHS CTYIEHIO TUCIEPTyBaHHS Ta
nedopmariii y pigki CTpyMEHI Kpamenb KOMIIOHEHTY JAucmepcHoi ¢a3su B Ccywilmi
MOJIIIPOITJICH/CITIBIIOMIaMif 1, SIK PE3yNbTaT, 3yMOBIIOE BJIOCKOHAJIEHHS MaTpHUUHO-(iOpUIIsIpHOT
CTPYKTYpPHU B TPUKOMIIOHEHTHIN KOMITO3UIIii: 3MEHIIYeThCs cepeHiil niamerp I1I1 MikpoBOIOKOH Ta
3pocTtae ix macoBa aojs. I[lokazaHo, 1m0 B MPUCYTHOCTI KOMMATHOUII3aTOpa 3MIHIOIOTHCS TaKi
MaKpOPEOJIOTIUHI XapaKTePUCKH PO3IUIABY SIK B’SI3KICTh 1 €TaCTUYHICTh. Pi3ke miaBUIICHS B’ I3KOCTI
Ta 3MEHIICHHS PIBHOBAXHOI BEIWYMHHU PO30YyXaHHS EKCTPYAATiB KOMITATHOUTI30BaHOI CyMIIIIi
00yMOBJICHO CTPYKTYpYBaHHSIM pO3IUIaBY 3a PaxyHOK YTBOPEHHS CHENU(pIYHUX 3B’S3KIB MIXK
(GYHKIIOHATPHUMH TPyIaMHd  MaJIeiHOBOTO aHTIpHy Ta aMiHOTpYNaMmH CIiBIOJiaMiay y
Mik(pazHOMY HIapi.
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3AKOHOMEPHOCTHU TEYEHUA U CTPYKTYPOOBPA30OBAHUS B
KOMITATUBUJIN3UPOBAHHBIX CMECAX IIOJIMMEPOB
PE3AHOBA H.M., BYJIAX B.1O., CABUEHKO b.M., TATAPEHKO B.B.

Kuescruil nayuonanbHblil yHUGEpCUMem MEXHOI02ULL U OU3aUHA

Lens. Hccneoosanue enusHus 000a80K KOMAAMUOUIUIAMOPA - NOIUNPONUNEHA C NPUSUINBIM
Maneurogvim aneuopuoom (IIIIgMA) na 3axonomeprnocmu mevenus U CmpyKmypooopazoeanus 6 pacniase
emecu noaunponuner / conoauamuod (II/CIIA).

Memoouxa. Cmecu noayyanu npeosapumenbHblM CMeuleHueM 2panyl 6 JONAMe8UOHOMY
mypbocmecumene u OUCNEPSUPOBAHUEM 6 pACNIa8e HA OOHOUIHEK08oM JKcmpyodepe. Peonoeuueckue
CBOUICMBA PACNIAB08 U3YUAIU MEMOOOM KANUIIAPHOU suckozumempuu. [Ipoyeccol cmpykmypoobpazosanus
8 IKCMPYOoamax cmecell Ucciedo8and ¢ NOMOWbIO MUKPOCKONA NymeMm onpeodenenus cpeone2o ouamempa
MUKPOBOIOKOH U MACCO80U 00U Kadxcoozo muna cmpykmypol. CnocoOHOCMb pAcniagos K HpoOoOoTbHOU
Odepopmayuu oyeHUsaAIU NO BeIUHUHE MAKCUMATILHOU PUTbEPHOU GbIMSICKIL.

Pezynomamui. [lokazana 603MOMCHOCIb pecyIUPOBAHUS MUKDPO- U MAKPOPEOJO2UYECKUX CBOLCME
pacnnaeos cmeceti TII/CIIA 3a cuem esedenuss xomnamubdunuzamopa IIIgMA. Ycecmanoseneno, umo npu
nepepabomke UCXOOHOU U MOOUDUYUPOBAHHOU KOMAROZUYULL HA OOHOUHEKOBOM dKCMpyoepe peaiu3yemcs
npoyecc 8010KHO0OPA308aHUS NOTUNPORUTIEHA 8 MAMPUYe CONOIUAMUIA.

Hayunasa mnosusna. Bnepsvie ona cmecu IIT/CIIA xax rkomnamubuiuzamop npeoiodceHo
NOIUNPONULEH C NPUBUMBIM MATCUHOBLIM aHeuopudom. llokazano, umo e2o0 Komnamubuusupyoujee
Oelicmeue Nposiaemcs 8 YIyHueHUU npoyecca 80I0KHO0OPA3068anus: yMeHbvuaemcs cpeonut ouamemp 111
MUKPOBOIOKOH U YBeTUUUBAEMCS UX MACCOB8AS 00T 8 MOOUPUUUPOBAHHOU CMeECU.

IIpakmuueckan 3nauumocms. [loxazano, ymo 0151 KOMRAMUOUTUSUPOBAHHBIX CMeCeli NOBbLIULAENICSL
853KOCMb pACNIA8d U YMEHbUIAemcs: CNOCOOHOCMb K NPOOOAbHOU Oedopmayuu. Dmo He 6ausiem Ha
CmMadbuIbHOCMb ee nepepadomKu Ha IKCMPY3UOHHOM 000PYO0BAHUU 8 BOTOKHA U NIEHKU.

Knrwouesvie cnosa: cmecu, KoMnamubuIu3amop, 833K0Cmy, (UIbEPHAST BUMANCKA.

REGULARITIES OF THE MELT AND STRUCTURAL FORMATION IN
COMPATIBILIZED MIXTURES OF POLYMERS

REZANOVA N.M., BULAKH V.Yu., SAVCHENKO B.M., TATARENKO V.V.
Kyiv National University of Technology and Design

Purpose. Investigation of the additives of the compatibilizer effect of polypropylene with grafted
maleic anhydride (PPgMA) on the regularity of the flow and structure formation in the melt of a mixture of
polypropylene / copolyamide (PP / CPA).

Methodology. Mixtures were prepared by premixing the granules in a blade-paddle turbomixer and
dispersing in a melt on a single-screw extruder. The rheological properties of the melts were studied by the
method of capillary viscometry. The processes of structure formation in extrudates were examined by means
of a microscope by determining the average diameter of microfibers and the mass fraction of each type of
structure. The ability of melts for longitudinal deformation was estimated from the maximum jet drawing.

Findings. Study shows the possibility of regulating micro- and macro-rheological properties of melts
of PP/CPA mixtures due to the introduction of the PPgMA compactifabilizer. During processing of the initial
and modified compositions on a single-screw extruder, we can perform the process of fiber formation of
polypropylene in the matrix of copolyamide.

Originality. For the first time for the PP/CPA mixture as a compatibilizer, polypropylene with
grafted maleic anhydride is proposed. It is shown that its compatibilizing effect occurs in the improvement of
the fiber formation process: the average diameter of the PP of microfibers decreases and their mass fraction
in the modified mixtures increases.

Practical value. For the compatibilized mixtures, the viscosity of the melt increases and the capacity
for longitudinal deformation decreases. This does not affect the stability of its processing on extrusion
equipment in fibers and films.

Keywords: mixtures, compatibilizer, viscosity, jet drawing.
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