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THE CHANGE OF THERMAL PROPERTIES OF COMPOSITE MATERIALS ON THE BASE
OF POLYMERS AND MAGNETIC ADDITION UNDER MAGNETIC FIELD INFLUENCE
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The investigation results on influence of crystallization temperature-time regime and magnetic field influence on composite thermal
properties on the base of polymers (PEVP, PVDF) and magnetic addition BaO(Fe,0;)s are given in the given work. It is shown that change
of thermal properties of investigated magnetic compositions in the dependence on crystallization temperature-time regime and processing in
strong constant magnetic field can be connected with change of permolecular structure of polymer matrix, degree of interference between
phases and thickness of near-boundary layer. It is also established that magnetic field influence on PEVP+BaO(Fe,05)s samples obtained in
the regime of nitrogen hardening leads to improvement of thermal properties of composite materials: thermal resistance increases, total mass

loss decreases.

The devices with elements from polymer-ferromagnetic
compositions are treated by continuous influence of constant
and alternative magnetic field at their exploitation. The
processing of magnetic polymer compositions at constant and
alternative fields, and also the change of crystallization
temperature-time regime can change their thermal properties
[1].

The influence of crystallization regime and magnetic
field on composition thermal properties polymer (PEVP,
PVDF) baric hexaferrite (BaO(Fe,O3)) have been
investigated. The composition thermal properties have been
investigated by differential-thermal method (DTA),
differential-thermal-gravimetric method (DTG) and thermal-
gravimetric method (TG) on Q- derivatograph by MOM firm
(Hungary) in temperature interval 20-540°C. Al,O; burnt at
1000°C is used in the capacity of temperature standard. The
sensitivity on canals is: DAT is 1/5; DTG is 1/15; TG is mg
200 [2].
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Fig.1. DTA of mix curves of PEVP-BaO(Fe;0;)s system
samples, obtained by crystallization in NH regime:
1 - PEVP (initial);
2 - 90vol%PEVP+10vol% BaO(Fe,03)s;
3 - PEVP (after processing);
4 - 90vol%PEVP+10vol% BaO(Fe,03)s (after
processing).
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The initial polymers PEVP and PVDF (without addition)
and polymer-magnetic composite materials on the base of
PEVP, PVDF and magnetic additions BaO(Fe,03) are
obtained by hot pressing method under the pressure 15MPa at
polymer matrix melting point during 10 minutes with further
cooling in the following crystallization regimes: 1 — the
samples are put in the vessel with liquid nitrogen (nitrogen
hardening (NH)); 2 — the samples are cooled in the mixture of
ice with water with rate 2000degree/min (fast cooling regime
(FC)); 3 — melt slow cooling up to room temperature with
rate 2 degree/min (SC).
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Fig.2. DTA curves in the dependence on crystallization regime:
1 —PVDEF (initial);
2 —90vol.%PVDF + 10vol.%BaO(Fe,03)e.

DTA curves of PEVP without addition and with
magnetic addition BaO(Fe,0;)s obtained in NH regime
before and after magnetic field influence are given on fig.1.
From the figure it is seen that endothermal effects (fig.1,
curve 1) at 133°C, 213°C and 390°C are observed on DTA
PEVP curves. The endoeffect at 133°C corresponds to
melting of polymer matrix crystalline part PEVP. The
endoeffect at 213°C corresponds to weak bond opening and
endoeffect at 390°C corresponds to PEVP depolymerization.
The endoeffect temperature at 133°C shifts to the side of low
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temperatures and becomes equal to 125°C at addition into  in the comparison with samples obtained in FC and SC
PEVP+10vol% BaO(Fe,03)s (fig.1, curve 2) and it regimes is observed at fast crystallization in NH regime in
corresponds to  melting of composition 90vol% PVDF films (fig.2, curve 1). However, the samples of
PEVP+10vol% BaO(Fe,0;3)s. The temperature of weak bond ~ 90vol% PVDF+10vol% BaO(Fe,03)s composition obtained

opening corresponds to 283°C. in SC regime (fig.2, curve 2) are more thermostable ones in
From above mentioned it is followed that change in  the comparison with NH, FC.

thermal effect temperatures evidence about formation of new Thus, in the result of investigations it is established that

interfacial phase on interface between composite the change of thermal properties of investigated magnetic

components. compositions on PEVP + BaO(Fe,0;)s and

At influence of magnetic field on PEVP and 90vol% PVDF + BaO(Fe;05)s in the dependence on temperature-time
PEVP +10vol% BaO(Fe,05)s composite it is established that ~ crystallization regime and processing in strong constant
temperature of weak bond opening shifts to the side of high ~ magnetic field can be connected with change of permolecular
temperatures, and depolymerization temperature shifts to the ~ structure of polymer matrix, degree of interference between

side of low ones. phases and thickness of near-boundary layer. It is also shown
The analogous investigations have been carried out for  that magneti.c ﬁe.ld inﬂuepce on PEVP + BaO(Fe;03)s
initial polymer PVDF and PVDF+ BaO(Fe,0;)s composite. samples obtained in NH regime leads to the improvement of

The relative high melting point of PVDF crystalline part ‘Fhermal properties of composite materials: thermal resistance
(170°C) and high temperature of weak bond opening (218°C)  increases, total mass loss decreases.
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POLIMERLOR VO MAQNIT OLAVOSi OSASINDA ALINMIS KOMPOZIT MATERIALLARIN MAQNIT
SAHOSININ TOSiRi ALTINDA TERMIK XASSOLORININ DOYiSMOSi

Isdo kristallasmanin temperatur-zaman rejiminin vo sabit maqnit sahasinin polimerlor (YSPE, PVDF) vo maqnit alavesi BaO(Fe,05),
osasinda almmig kompozitlorin termik xassalorine tesiri dyrenilmisdir. Gosterilmisdir ki, tadqiq olunan maqnit kompozitlerinin termik
xassolorinin kristallagmanin temperatur-zaman rejimindon vo giiclii sabit maqnit sahasinds iglonmosindon asili olaraq doyismolori polimer
matrissanin istmolekulyar qurulusunun, fazalararasi qarsiliqlt tesirin va sarhad yani tabagenin qalinliginin doyismalari ilo olaqadardir.
Miioyyan edilmisdir ki, azot barkimoasi (AB) rejiminds alinmig YSPE + BaO(Fe,03)s niimunoalorine maqnit sahasinin tosiri onlarin termiki
xassolorini yaxsilasdirir, belo ki, termik davamliliq artir, imumi kiitls itkisi azalir.
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W3MEHEHHUE TEPMUYECKHAX CBOMCTB KOMIIO3UTHBIX MATEPUAJIOB HA OCHOBE IIOJIMMEPOB M
MATHUTHOM JJOBABKHM MO/ JEMCTBUEM MATHUTHOI'O IOJIA

B pabote m3MoXKeHBI pe3yibTaThl HCCIECIOBAHUH IO BIMSHUIO TEMIEPATYPHO-BPEMEHHOTO PEXMMa KPHCTATUIM3AIMU U JEUCTBUS
MarHUTHOTO TIOJII HA TEPMHYECKHE CBOWCTBA KOMIO3UTOB Ha ocHoBe monmmepoB (IIOBIL, [IBA®) u marautHO#i nodaBku BaO(Fe,03)s.
INokazaHo, 9TO M3MEHEHHE TEPMUYECKHX CBOMCTB HCCIIEAYEMBIX MATHUTHBIX KOMIIO3HIUH B 3aBUCHMOCTH OT TEMIEPATyPHO-BPEMEHHOTO
peXMMa KPHUCTAUIM3AUUK M 00pabOTKH B CHIBHOM IHOCTOSHHOM MAarHHUTHOM IIOJIC MOXKHO CBSI3aTh C M3MEHCHHEM HAJMOJIEKYJIIPHOU
CTPYKTYpBI ITOJMMEPHON MaTPHIIBL, CTEIICHH B3aUMOJCHCTBUS MexX Ty (azaMu M TOJIIUHEI IIPUTPAHIIHOTO CIIOSL. Y CTAaHOBJIEHO TaKKe, Y4TO
BO3JeHCTBME MarHUTHOro moiisi Ha o6pasusl [IDBII+ BaO(Fe,0;)s, modyueHHBIE B peXKUME a30THOM 3aKalKH, NMPUBOAUT K YIIYUIICHUIO
TEePMHUYECKHX CBOMCTB KOMIIO3UTHBIX MAaTEPHAJIOB: YBEIMUMBACTCS TEPMOCTOHKOCTh, YMEHBIIAETCSI CyMMapHast II0TepsI MacChl.
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