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Ooeporcano KoMno3umui MOHOHUMKU HaA OcHOGI noninponineny (I1I1) ma 3anizoemichoi
B0JIOKHUCMOI 8y2lleyesoi HAHOOUCnepcHoi 00baexku 3i cniegioHoweHHam kKomnonenmie Fe/C,
pisnum  50/50. Bmicm o0obaexku cxknaoas 5,0 % mac. Cymiw i3omaxmuunoeo 111 ma oobasku
20MOEHI3Y8aANU 8 pO3NIABI 3a O00NOMO20I0 1AOOPAMOPHO20 OOHOUIHEKO8020 eKCmpyoepd.
Temnepamypa no 3ouax excmpydepa ckiraoana 230 — 250 °C. Cmpeneu nputimaiu y 6aHuy 3
600010 Ma Ni00ABAIU HOHCOBOMY ePAHYII08AHHI0. | panyiu cywunu Ha nogimpi 6npooosic 5 200
3a KIMHAmHOI memnepamypu, a nomim — y mepmosaxyymuiu wagi 3a 80+5 °C enpooosaic 3 200.
I3 epanyn na nabopamopromy cmenoi 3a 190 °C oodeporcysanu MOHOHUMKY Moswunoo 1 mm. 3
yiei  MOHOHUMKU DOPMYBANU MOHOHUMKU 3 PIZHUMU 3HAYEHHAMU BeIUYUH QITbEPHO20
sumsazyganusa (Qs, %). Dy mononumox cxnadara 300 ma 500 %. Cgopmosani mononumxu
niodasanu mepmoopienmayiunomy eumseyganuio 3a 150 °C. Humxu 3 @, pienoio 300 %,
sums2yeanu 00 KpamHocmi eumsdicku A, wjo oopisnroe 6, a numku 3 @s=500 %, — 00 1=4. /s
KOMNO3UMHOI HUMKU MepMOOpIEHMAayitine SUMASY8aAHHA 60AN0Cb 30IUCHUMU 00 MAKoi JHc
KpamHocmi, wo i 0na MonoHumku 3 euxionozo IIII. Ilpome 6 npoyeci ¢popmyeanns ma
MepMOOPIEHMAYIUHO20 BUMASYBAHHA KOMNOZUMHOI HUMKU CROCMEPI2anocs Oinbuie 06pusaHs
nopieHAHO 3 Humkow 3 euxionozo IIII. /locnioscenns cmpykmypu memooom CEM eussuno
MiKpo@iopunapny cmpykmypy Komnozumuoi wumku. Onmuyna MIKpOCKONis NOKA3anad NesHy
HEPIBHOMIPHICMb PO3NOOLTY UYACMUHOK 000A6KU 6 NONINPONLICHOGIL Mampuyi, wo Modice
npu3eo0UmuU 00 HEpPIBHOMIPHO20 PO3NOOINY HANPYIHCEHb 34 NPUKAAOAHHA HABAHMAICEHHS.
Buseneno, wo 011 kKomMno3umHnoi MOHOHUMKU e1eKMPONPOBIOHICIb 3a 0AHO20 éMicmy 000a8KU
giocymus. [ilicha €' ma ysaena &" cxk1adosi xomniekcHoi OielekmpuyHoi NPOHUKHOCMI HA
yacmomi 9 I'Ty cknaoaromo 2,1 ma 0,2 8i0nosiono. Bcmanosneno, wjo 8uxiona, HesumsaecHyma,
KOMNO3UMHA MOHOHUMKA MA€ 3a008inbHI MazHimui enacmueocmi (0,=0,5 I'c-cm’/e, H.=695 E).
iticna p' ma yaeuna p" cknadoei KomMniekcHoi MazHimHoi NPOHUKHOCMI Maomov sHavenus 1,1 ma
0,02 gionosiono.

Knwuogi cnosa: noninponineH, 3ani3oéMicHA BONOKHUCMA @y2leyeda HAHOOUCHEpCHA 000asKa,
MOHOHUMKA, OPIEHMAYIIHe GUMALYBAHHS, MASHIMHI 8IACIMUBOCTI, OleIeKMPULHA NPOHUKHICMb

Beryn

CTBOpeHHsI CydacHHUX IMOJIIMEpHUX KoMmmo3umiiHux wmarepianie  (IIKM), 1o
XapaKTEePU3YIOThCSl HEMPUTAMAaHHUMHU JUIsI BHUCOKOMOJICKYJSIPHUX CIOJIYK BIJIACTUBOCTSIMH,
TaKUMH SIK EJIEKTPOTPOBIAHICTD, TETUIOMPOBIAHICTh, MiABUINECHA MEXaHIYHA MIIHICTh, 1 SKI
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IIMPOKO 3aCTOCOBYIOTHCS Y PI3HHX TaTy3sIX MPOMHUCIOBOCTI Ta MOOYTI, € aKTyaJIbHOIO 33J1a4eio
noJiMepHOi  HayKM Ta  MaTepialo3HaBcTBa. s  LiJECNIpsIMOBAHOTO  PEryNIOBaHHS
enextponpoBigHocTi [IKM yxe maBHO BHKOPHCTOBYIOTHCS BYIJICIICBI HAINOBHIOBAYi, TaKi sK
TEeXHIYHUN BYTJENb, TpadiT, ByriieneBi BoaokHa [1 — 3]. IIpoTe, B ocTaHHil 4yac 3HauHa yBara
NPUAUIETBCS HOBUM BYTJICIIEBUM HAHOPO3MIPHHM MarepiajgaMm, TakuM sK (yrepeHn Ta ix
NOXiZHI — (yJaepuTH, BYIJICHEBI HAaHOBOJOKHA, OJHOCTIHHI 1 0araTrocTiHHI HaHOTPYOKH,
rpadgeHu, METaJOBMICHI BYIJICIICBI HAaHOKOMITO3UTH [4 —8]. AKTyaJlbHUM € TaKOX CTBOPCHHS
riOpuaHIX KoMIO3uIliil 3 MeToro HaganHs [TKM minBuieHoi enexTponpoBigHocTi [9].

3ami30BMICHI  BOJIOKHUCTI  ByrieneBi Hanokommozutd [10 — 11] (3BBHK)
XapaKTepU3YIOThCS OUIBII IIUPOKHUM J11alla30HOM BJIACTUBOCTEH, SK NMPUTAMAaHHUX BUXITHUM
KOMITOHEHTaM, TaK 1 HOBHMH, [0 BHHHKAIOTh BHACTIOK (I3MUHHUX Ta XIMIYHHUX B3a€EMOIN
CKJIaJIOBUX KOMIMO3UTIB. LlMM TIOSACHIOETBCA 3pOCTalOuMii iHTEpec 10 MHMX KOMIIO3UTIB
JIOCJIITHUKIB 1 BHPOOHUWKIB y po3BMHEeHHMX Kpainax. Hamanus [IKM Ttakux ¢yHKIIOHATBHUX
BJIACTUBOCTEH SIK E€JIEKTPOINPOBIIHICTh, CIPOMOXHICTh 10 EKpaHyBaHHS EJIEKTPOMAarHiTHUX
XBWJIb € OJHUM 13 TPIOPUTETHUX 3aBAaHb Y CTBOPEHHI KOHCTPYKIIMHMX MaTepialiB.
Bitumsusaum BupoOHukom TOB «@pontepiss Ykpaina») cuntezoBano 3BBHK 3 pisHum
CITIBBITHOIIICHHSIM OCHOBHHX KOMIIOHEHTIB: 3aji3a Ta Byrjiemioo. CHHTE3 3[1HCHEHO METOAO0M
ra3o(a3oBoro MipOJIITUYHOTO PO3KIAAYy AaleTUICHY Ta TEPMOKATAJITHYHOTO OCAKCHHS
BYIJICHIO 3a TMPUCYTHOCTI KaTali3aTOPOTBIPHOTO  3alli30BMICHOTO  KOHIeHTpary [10].
Hocnimxenns onepxanux 3BBHK mokaszanu, mo B iXHbOMY CKJIai BHSBICHO BYTJIELEBI
HAaHOBOJIOKHA Ta OaraTOCTiHHI BYyIJIelleBI HAaHOTPYOkW (30BHimHIA miametp 10 — 100 HM,
noexkuHa 100 — 1000 HM), a TaKOK HAaHOKPUCTaJi4HI (a3 MarHeTUTy, KpeMHe3eMy, rpadiry,
KapOimy 3ami3a, cepemHiii po3mip sikux, oOuucienuit 3a dopmynoro Illeppepa, cknanae,
BignoBigHO, 33, 52, 15, 29 um. CuHTe30BaHi 3pa3Ku € aKTUBHHMH B MpoIllecax MOTIMHAHHS 1
BiIOMBaHHS elekTpoMarHiTHUX XBwib y HBY miamazoni 1 — 80ITn. 3anexno Bin
CHIBBIHOIIEHHS OCHOBHUX CKJIaJIOBUX HaHOKOMIO3UTIB Fe Ta C 3MIHIOIOTBCS TakKi CTPYKTYpHI
XapaKTePUCTUKH, SIK IUIOIMIA TUTOMOI TOBEPXHI Spur, BMICT Ta JiaMeTp BYIJICLIEBUX
HAHOBOJIOKOH, a TAKOX MarHiTHI BJACTUBOCTI.

Buxonsun 3 omiaku crocoOy oxepkanHs 3BBHK 3 Touku 30py martepiaibHMX Ta
SHepreTUYHUX 3arpaT Ha BHUPOOHUITBO, CIiA 3a3HAYUTH, IO pO3pOOJIEHAa TEXHOJOTIS €
Cy4acHOI0 1 KOHKYPEHTOCIPOMOXHOIO. 30KpeMa, TaKi HaHOKOMITIO3UTHI MarTepiaii MOXKYThb
BUKOPUCTOBYBATUCH 15 cTBOpeHHs [IKM 3i cnenianbHuMH (QyHKIIOHATEHUMH BJIACTUBOCTSAMHU.

[TomieTmyieHn Ta TOMMOPOMNIJIEH € HAWOUTBII MOIIMPEHUMH OaraTOTOHHAKHUMH
noJjimMepamu (CKiIagaroTh 01t 54 % Bix 3arajJbHOro 00’eMy CBITOBOIO BUPOOHMIITBA MOTIMEPIB),
1 € OCHOBOIO 0aratb0X KOMITO3UIIIHHUX MaTepiajiiB 3aBIsIKH KOMILIEKCY IIHHUX BJIACTUBOCTEH Ta
MIPOCTOTOIO MepepoOku, 60 Bouu € Tepmoractamu. [lominponisen (ITIT) mae xopornri MexaHiuH1
BJIACTUBOCTI, € IUTIBKO- Ta BOJOKHOTBIPHUM IIOJIIMEPOM 1 Ma€ LIMPOKE 3aCTOCYBaHHS Y
TEKCTWJIBHUX BUPOOaX MOOYTOBOTO, TEXHIYHOTO Ta CIEIIAIbHOTO MMPU3HAYCHHS.

Merta poOOTH — BiANPALIOBAHHS TEXHOJOTIl OAEp)KaHHS Ta JOCIIPKEHHS EJIeKTpO-
GI3BUYHUX, MarHiTHUX Ta CTPYKTYPHHX XapakTEPUCTHK KOMIIO3UTHHUX HHUTOK Ha OCHOBI
HOJINPOIIJIEHY, 10 MICTATh 3aJ1i130BMICHUH BYIJIELEBUII HAHOKOMITO3UT. BCTaHOBIIEHHS BILJIUBY
J00aBOK 3aJTI30BMICHOT'O BYTJICIIEBOIO HAHOKOMITO3HTY, IIT0 MICTUTh BYTJICIIEBI HAHOBOJIOKHA Ta
MarHiTHI HAHOYaCTUHKHU, Ha CTPYKTYPY Ta eIeKTPo(]i3uuHi BIACTUBOCTI KOMIIO3UTHUX IIJIIBOK Ha
OCHOBI TIOJTICTUJICHY.

Pe3yabTaTi Ta iX 00roBOopeHHs

BianpamroBaHHsT TEXHONOTIT OepKaHHS KOMIIO3UTHUX HUTOK Ha OCHOBI MOJIIPOIICHY
(TIIT), mo MicTATH BYIJICNIEBI HAHOBOJOKHA 3 MAarHITHUMH HAaHOYACTUHKAMH, 3IIHCHIOBATH B
1a00paTOPHUX YMOBAX.
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Cnouatky cymimaid 130TaKTMYHHAWA  TOJINporniyieH Mapku Sabic PP 575 P,
rpaHyiboBaHuil, 3 go6aBkoro Fe/C 3i cmiBBiIHOMIEHHAM KOMIOHEHTIB 50/50 3MimryBaHHIM
BpyuHy. Bwmict noGaBku ckmanaB 5,0 % mac. IloTiMm cymim 3aBaHTaxyBaau B OyHKep
71a00paTOPHOTO OJHOIIIHEKOBOIO EKCTpyaepa 1 roMoreHizyBanu ii y po3miasi. Temmnepatypa mo
30Hax ekcrpynepa ckianana 230 — 250 °C. OgepxkyBaHi CTpEHI'H IPUIMaIH Y BAaHHY 3 BOJIOIO Ta
MiJaBajdId HOXXOBOMY TPaHYJIOBAaHHIO 3 PO3MipoM TpaHyd 3 — 5 mMm. ['panynu BucymryBaiu
CTMOYaTKy Ha MOBITP1 BIPOJOBX 5 ToJ1 3a KIMHATHOI TEMIIEpaTypH, a MOTIM — Y TepMOBAaKYyMHIN
magi 3a Temrneparypu 80 + 5 °C BnpooBxk 3 Toz.

3 oxepkaHUX rpaHy’d Ha JabopaTopHoMy cTeHni 3a Temmeparypu 190 °C opmyBain
MOHOHMTKY TOBIIMHOIO 1 MM. 3 1l1€1 MOHOHUTKH ()OPMYBAIX MOHOHHUTKH 3 PI3HUMH 3HAUYCHHIMHU
BeNIMYMH (PibepHOro BUTATYBAaHHS (Dp, %). 3HaUCHHS BEIMUUHH (LIBEPHOTO BUTATYBAHHS — 11€
MIBUIKICTh NMPUHAOMY HUTKH MIHYC IIBHAKICTh BHTIKaHHS PO3IUIABY MOJAUICHA Ha IIBUAKICTH
BUTIKaHHS po3miiaBy 1 momMHoxkeHa Ha 100, BupaxaeTbCsi B NMPOLEHTAX. 3HAYCHHS BEJIWYHMH
GITEEPHOTO BUTSTYBAHHS OJIEpKAHUX MOHOHHTOK HaBeleHO B Ta0i. 1. [lambpiie KoxeH 3pa3ok
MOHOHHMTOK MiJaBaJl TEPMOOPIEHTALIHHOMY BHTATYBaHHIO. Temmeparypa BHUTATYBaHHS
(Temrieparypa HarpiBabHOTO enemenTta) ckiagana 150 °C. IIBuakicTs mpuiioMy MOHOHHUTKHU
nig0upaid Takol, 100 KpaTHICTH BUTATYBaHHS (A) Oyjga MakCHMalbHOIO, a MOHOHHUTKA
CTabUIbHO HaMoOTyBajach Ha 000iHy. B Tabm. | HaBeneHO 3HaueHHS BEIMYMH KPaTHOCTI
BUTSATYBaHHS c(POPMOBAHUX MOHOHHMTOK B TPOIIECI BIAMPAIFOBAHHS TEXHOJIOTT X OfIep>KaHHs.

Tab6auus 1. 3HaueHHs BeTHMUUH (PUILEPHOTO BUTATYBAHHS TA KPATHOCTI BUTATYBAHHS JIJIs
3pa3KiB MOHOHUTOK

Ne 3paska Cxutap 3paska D3, % A
1 I1IT 300 1
2 I1IT 300 6
3 I1IT 500 1
4 I1I1 500 4
5 [II1+5,0 % mac. Fe/C 300 1
6 [II1+5,0 % mac. Fe/C 300 6
7 ITI1+5,0 % mac. Fe/C 500 1
8 [1I1+5,0% wmac. Fe/C 500 4

3 tabn. 1 BuIHO, 0 QiIbEpHE BUTATYBaHHS MOHOHUTOK 3/iHCHIOBANU 10 3HaueHb 300 ta
500 % sx ana BuxigHoro IIIT Tak 1 ;s kommosuty IITT+5,0 % mac. Fe/C. OpienTariiine
BUTATYBaHHA 3 KPAaTHICTIO BUTATYBAaHHS, PIBHOIO 4, 3/11HCHIOBAIN JJIi MOHOHUTKH 3 (DiIbEpHUM
BUTATYBaHHAM 500 %. Jlns moHoHUTKH 3 (inmbepHuM BuTsAryBaHHs 300 % TepmoopieHTaliiiHe
BUTATYBaHHA 3/1HCHWIN 10 KPaTHOCTI BUTATYBaHHS A = 6 (17151 HEBUTATHYTHX 3paskiB A = 1).
Criz 3a3HAa4YNTH, IO TEPMOOpPIEHTAIlIHE BUTATYBAHHS JUIS KOMIO3UTHOI MOHOHHUTKH BIAJOChH
3MIHCHUTHU A0 Ti€i &K KpaTHOCTI, 10 ¥ 17151 MOHOHUTKH 3 BuxigHoro I1I1. ITpoTe mis kommo3utHoi
MOHOHUTKHA  TIPOIEC TEPMOOPIEHTAIIMHOTO  BUTATYBAaHHS  4YacTille  CYMPOBOKYBAaBCS
OOpHMBaHHSAM, LI0 MOXIIMBO, TOB’S3aHO 3 HEPIBHOMIPHUM pPO3IMOJAIJIOM YaCTHMHOK J100aBKH,
30KpeMa iX arperyBaHHsIM Ta MPUCYTHICTIO KPYITHUX YACTUHOK, IO CIYT'yIOTh KOHIIEHTPATOpaMHU
HarpyT.

Ha puc.1 HaBeneno ¢otorpadii 600iH 3 TEPMOOPIEHTOBAaHMMHM MOHOHUTKAMH 3
BuxigHoro I1IT ta kommosury I1I1+5 % mac. Fe/C.
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a o
Puc. 1. boGinu 3 MmoHoHUTKaMU 3 pibepHUM BUTATYBaHHSAM 500 % Ta KpaTHICTIO BUTATYBaHHS
4: q — IIIT; 6 — III1+5,0 mac. % Fe/C

BuBYeHHS CTPYKTYpH XKHJIKUA (MOHOHUTKH) 31iiicHIOBanM Meronom CEM. [locmikeHHs
KOMITO3UTHOI MOHOHHUTKH TIOKAa3alid, 10 BOHA Ma€ MIKpo(iOpuisipHy CTPYKTYpy (pHC. 2), sKa
XapakTepHa JJI1 OPIEHTOBAHMX MOJIMEPHUX MaTepiaiiB: HUTOK, BOJOKOH, ITJTIBOK.

54800 1.0kV 8.6mm x7.05k SE(U) S4800 10.0kV 8.8mm x3.45k SE(U)

Puc. 2. CEM wikpodororpadii komnosutHoi MoHoHuTkH [II1+5,0 % mac. Fe/C 3a pizHoro
30UTBIIICHHS

JlocmikeHHsT CTPYKTYpH OJI€p)KaHMX MOHOHUTOK 3/IMCHIOBAIM 32 JIOTIOMOTOIO
ontuuHoro mikpockona Ulab-XSZ-139T (Kwurait). Ha puc. 3 HaBeneno mikpodororpadii 3pa3kis
MOJIIIPOMIJIEHOBIX MOHOHHMTOK Ta KOMIIO3UTHUX MOHOHUTOK ckiamy II1+5,0 % mac. Fe/C sk
BUXIJTHUX, TaK 1 TEPMOOPIEHTOBAHMX.

3 mikpodororpadiit BumHO, 1110 MOHOHHUTKH 3 BuxigHoro III1 (puc. 3, 2) mpo3opi, MarOTh,
MEPEeBaXHO, PIBHOMIpPHY TOBLIMHY. HeopieHTOBaHI KOMITO3UTHI MOHOHHUTKM (puc. 3, a)
HETPO30Pi, MAIOTh IO JOBXKHUHI OUTBITY KIJTBKICTh Ae(eKTiB (MOTOBIIEHb Ta CTOHIIECHB). Ha 3pi3i
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HEOPIEHTOBAHOI MOHOHHUTKH, SKHH YaCTKOBO TMPOMYyCKae CBITIO (puc. 3,6), BHIHO
pO3TalIyBaHHS YaCTUHOK J00aBKM Yy BHUIJISAI @XKypHOI CITKM, a TaKOX OKpeMi arperaTu
yacTUHOK. Opi€HTOBaHa KOMIIO3UTHA MOHOHHUTKAa (puc.3,6) OuIbml mpo3opa, HIXK
HEOPIEHTOBAHA, 1 Ha Hili, K 1 Ha 3pi31 HEOPIEHTOBAHOT MOHOHUTKH, TAKOXK MPOTJISAAETHCS CITKA 3
YaCTHHOK 100aBKU.

50MukpomeTp

’ , 50MukpomeTp

6 pes

50Mukpometp

Puc. 3. Mikpodororpadii MoHoHuTOK: @ — kKommosuTHoi III1+5,0 % mac. Fe/C, ®,=500%; 6 —
kommo3utHoi III1+5,0 % mac.  Fe/C, ®x=500%, A=4; 6 — KOMIIO3UTHOI HUTKHU
[I1+5,0 % mac. Fe/C, ®z=500 %, 3pi3; ¢ — 3 Buxignoro I1I1, ®;=500 %, A\=4
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BumiproBanHs enekTpoi3MUHUX XapaKTEPUCTUK MOHOHHMTOK TIOKa3ajau, IO JUIs
KOMIO3UTHOI MOHOHUTKHU (kuiku) ITI1+5,0 % mac. Fe/C (50/50) enekTponpoBigHIiCTh BiACYTHS.
MiticHa €' Ta ysaBHa €" CKJIaJ0BI KOMIUIEKCHOI JIEICKTPUIHOI MPOHUKHOCTI Ha dacToTi 9 I'T1
MaroTh 3HaueHHs 2,4 Tta 0,3 BiAIOBIIHO.

[Tetni ricTepe3nucy MarHiTHOro MOMEHTY BUMIPIOBAJIH 32 JOTIOMOTOIO JIA0OpaTOPHOTO
BiOpariiiHoro maruitomerpa goHepiBcbkoro tumy [12].

Ha pwc.4 HaBemeHo meTdi  TicTepe3ucy Ui  KOMIIO3MUTHOI ~ MOHOHHTKH
[I1+5,0 % mac. Fe/C (50/50) npsimoi i ckpydeHoi y criparib.

— 0,64 N

> | |—o—spiral

= 041 | direct

D 0,21

5 0.0, Puc. 4. Iletns ricrepe3ucy ans 3pas3KiB
= ] KOMITO3HTHOT HUTKH
LB 02 [I1+5,0 % mac. Fe/C 'y Burmsni
2 04 IPAMOTO Bifpi3ka Ta CKpyd4eHOi B
2 cripaib

= 06 . .

4 3 2 4 0 1 2 3 4
H (kOe)

AHamni3 ojepXkaHWX JaHUX I[I0Ka3aB, IO B CTPYKTYpi KOMIIO3UTHOI MOHOHUTKH
[I1+5,0 % mac. Fe/C (50/50) BusIBI€HO JaHIIOKKH OpIEHTOBAHWX MArHITHUX YacTUHOK.
OpieHTOBaHUH JAHIIOKOK MATHITHUX YAaCTMHOK MAa€ 3HAYHO BHWINY KOCPIUTHBHY CHIIY
MOPIBHSHO 3 TIEK X KUIBKICTIO OJMHMYHUX YaCTUHOK. [luTOMa HamarHiueHiCThb MOHOHHWTKH
ckmagae 0,5 Ic-em’/r, xoepumTuBHa cuma — H~=695E. A giiicha p' Ta ysBHa W" CKIaiOBi
KOMILJIEKCHOI MarHiTHOI MPOHUKHOCTI ckianaoTs 1,2 Ta 0,03 BianosigHO.

BucHoBku

Opnep>kxaHO KOMIO3UTHI MOHOHHUTKH Ha OCHOBI TOJINPOIMUJICHY Ta 3a1i30BMICHOI
BOJIOKHHCTOI BYTJIELIEBOI HAaHOJIUCIIEPCHOI J00aBKH 3a BMICTY 5 % Mac. 31 CIiBBIIHOLICHHSIM
komroneHTiB Fe/C, piBaum 50/50.

MeTooM eNneKTPOHHOT MIKPOCKOIIi IMOKa3aHo, M0 KOMIIO3UTHA MOHOHHUTKa Ma€
MIKpO(iOpUIISIpHY CTPYKTYPY.

BcTaHOBIIGHO, 10 MOHOHMTKA Ma€ 3aI0BiIbHI MarHiTHi BiactuBocTi (05=0,5 I'c-cm’/t,
H~=695 E). Jliticha n' Ta ysBHa W” CKJIaJlOBI KOMIUIEKCHOI MarHiTHOI NMPOHHKHOCTI MarOTh
3naueHHs 1,1 ta 0,02 BigmoBigHO.

BusBneno, mo 1si KOMIO3UTHOT MOHOHUTKH  €JIEKTPONPOBIIHICTh BiACYTHS. [lilicHa €’
Ta ysBHA &£" CKJIa/JI0BI KOMIUIEKCHOI JIeNeKTPHUYHOI MPOHUKHOCTI Ha yacToTi 9 [T ckinagaroTh
2,1 Ta 0,2 BigmoBigHO.

B naGoparopHux ymoBax OJep»kaHO TEPMOOPIEHTOBaHI MOHOHUTKHU. [l KOMITO3UTHOI
MOHOHHUTKH TEPMOOPIEHTAIlITHE BUTSATYBAHHS BIAJIOCh 3IIMCHUTH JO0 TaKOl ) KPAaTHOCTI, IO 1
JUTSE MOHOHUTKY 3 Buxiguoro I1IT.
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THE INFLUENCE OF CARBON-CONTAINING, MAGNETIC

AND NANO-DISPERSED ADDITIONS ON STRUCTURE AND

ELECTROPHYSICAL PROPERTIES OF POLYPROPYLENE-
BASED COMPOSITE MONOFIBERS

L.S. Dzubenko!, P.P. Gorbyk!, A.A. Sapyanenko!, N.M. Rezanova?

10.0. Chuiko Institute for Surface Chemistry, NAS of Ukraine, 17, Generala Naumova Str.,
03164, Kyiv, Ukraine, phone +380444229674, e-mail: lidia dzubenko@jisc.gov.ua
2 Kyiv Institute for Technology and Design, 2, Nemyrovycha-Danchenko Str., 01011,
phone +380442562946, e-mail: mfibers@ukr.net

There were PP- and iron-containing, fibrous, carbon- and nanodispersed-addition-based
composite fibers prepared. There were addition content equals of 5.0%mass. There were blend of
isotactic PP and addition homogenized in melt with one-screw lab extruder. There were zonal
temperature on extruder equals of 230-250 ° C. There were strangs receiving in bath of water and
threated with knife granulation. Then, there were granules drying on air during 5h, and, then in
thermal vacuum oven at 80%5 ° C during 3h. Then, there are monofiber of 1 mm’s diameter formed
on lab stand. Then, from one formed those others monofibers of different values of spinneret drawing
(s, %). There were @, for monofibers equals of 300 and 500%. Then, there were formed monofibers
threated with thermoorientational drawing process at 150 °C. Then, there were monofibers of @,
value, which equals of 300%, drawn till draw degree A=6, but, those others of @, value, which equals
of 500% - to A=4. It is succeed, for composite monofibers, that orientational drawing process has had
realized, until to the same value, as well as for one of virgin PP. But, when at formation and
thermoorientational drawing processes, there were placing much number of breaks, as compared
with monofiber of pure PP. When studying the structure with SEM technique, there was revealed
microfibrillar structure of composite monofiber. When using optical microscopy, then there was
determined irregularity for distribution of addition’s particles, leading to disproportional distribution
of tension values at loading. It is revealed, for composite monofiber, at given value for content of
addition, that electrical conductivity phenomenon is absent here. There are real ¢’and imaginal &’
parts of complex dielectrical permittivity phenomenon, on frequency of 9 GHz, equals of 2.1 and 0.2,
accordingly. It is established, that pure, non-drawn and composite monofiber itrinsically have
satisfactory magnetic properties (6,=0.5 Gs-cm’/g, H.= 695 E). There are real i’ and imaginal u’’
parts of complex magnetical permittivity phenomenon equals of 1.1 and 0.02, accordingly.

Key words: polypropylene, iron-containing, fibrous, carbon-based and nano-dispersed addition,
monofiber, orientational drawing, magnetic properties, dielectrical permittivity
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