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Polyethylene-nickel composite materials (CM) with nano-crystalline particle structure
have been obtained. The variation regularities of structure, electric and magnetic proper -
ties of these materials as functions of Ni content have been studied in a wide concentration
range. The expressions typical of percolation theory have been proposed to predict the the
CM volume electric resistivity and the specific magnetization as functions of the nano-
crystalline Ni content. The values of fractal dimensionality, Dp, of magnetic percolation
cluster near the percolation threshold have been determined I% the polyethylene-nano-
crystalline Ni system.

ITonyuensr kKommosumuouHble MaTepuasbl (KM) Ha OCHOBe HOJIMITHUIIEHA U HUKEJA C
HAHOKPUCTAJJINUYECKON CTPYKTYpO# yacTurn,. V3yuyeHbl 3aKOHOMEPHOCTH U3MEHEHUA CTPYKTY-
DPBI, BJIEKTPUYECKUX, MATHUTHBIX CBOMCTB 3TUX MAaTePUAJIOB IIPU BapbUPOBAHHOM COJEPiKa-
uuu Ni B mIMpPOKOM [uamna3oHe KOHIEHTPAIUil. YCTAHOBJIEHBI BBIPDAKEHWS, TUIUYHBIE AJIS
TEOPUY IEPKOJANNY, IJA IPOTHOSUPOBAHUSA 3HAUEHUH YIEJIHLHOTO 00BEMHOTO 3JIEKTPUUECKO-
IO CONPOTUBJIECHUA U yAeJbHON HamarauumBaeMocTu KM oT comep:kaHUA HAHOKPUCTALIUUEC-
koro Ni. Onpeznenensl 3HaueHUA GpaKTaAIbHON pa3MepHOCTH DB MarHuUTHOTO IEePKOJIAINOHHO-
ro KJjacrepa BOJIM3Y IOPOTa MEPKOJSAIUU B CHCTEMe MOJMITUIeH-HaHOKpucrasinueckuin Ni.
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At present, much attention is paid to
obtaining and studying composite materials
(CM) based on polymers and nanosized (in-
cluding nano-crystalline) metallic particles
[1, 2]. A great interest in these materials is
due to their practical usage in recording
elements of instruments, in high-density
data recording devices, mini-sized sensors,
and catalysts. To forecast electrical and
magnetic properties of these CM, the data
are necessary on their structure, processes
growth of component cluster growth at the
metallic powder concentration varying in
wide ranges, as well as information on per -
colation phenomena in polymer-conductor
systems (containing nano-crystalline parti-
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cles). However, the regularities of structure
and properties changes and the percolation
effects in such systems are not studied ade -
quately. Nevertheless, in these systems,
sharp changes should be expected in elec-
tric, magnetic and optical properties in the
percolation transition region.

The aim of the present study is to inves -
tigate the wvariation peculiarities of CM
structure, electric and magnetic properties
in the model polyethylene (PE)-nickel sys-
tem with the nano-crystalline particle struc-
ture when the Ni content varies from 0 to
100 % mass (volume fraction (8) 0 to 1). The
novelty of the work consists in that the
homogeneous materials of good prospects
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