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BJIMAHUE PASMEPA YACTUIl KAPBUJIA KPEMHUA
HA TEILIO®U3NYECKHUE CBOMCTBA
BBICOKOHAITIOJIHEHHBIX TEPMOIIVIACTOB

JI. E. EBCEEBA, K. B. HUKOJIAEBA®*, C. M. IAHUJIOBA-TPETbBSK, B. I'. JJELLIEHKO

HuctutyT Temno- u Maccooomena umenu A. B. JIeikoBa HAH benapycu, yi. I1. BpoBxw, 15, 220072, r. Munck, benapycs

Hzyueno enusnue pazmepa yacmuy kapouoa KpemHusi Ha Meniogoe nogeoeHue u meniogusuyeckue
CBOUCMBA 8bICOKOHANOIHEHHBIX NOIUMEPHBIX KOMNO3UMOG HA OCHO8E NOAUIMUILEHA BbICOK020 OasnieHus. B
Kayecmee HaAnOIHUMeNs: UCHONb308ANU KOMMEPYECKU OOCHYNHble 4acmuybl Kapouoa KpemHusi 8 WupoKom
pasmeprom ouanazore om 0,9 mkm 00 63 mrkm u cmeco wacmuy SiC pasnuyHou OucnepcHocmu, NOIY4eHHYI0
6 Uncmumyme menno- u maccooomena umenu A. B. Jleikosa HAH Fenapycu memoodom kapbomepmuiecko2o
B0CCMANOBIEHUS. KDEMHE3EMA 6 INeKMPOMEPMUYECKOM KUNAWEM Cloe, COCIMOAWYIO U3 CMeCU 4acmuy Kap-
ouda kpemuus pasauunoeo pasmepa om 0,2 mkm 0o 50 mxm. Memooom cmewenus 8 pacmeope noo 6030eli-
cmeuemM YIbmpaszgyKkoeo20 NoJsi C NOCAEOVIOWUM SOPAUUM NPECCOBAHUEM NOTYYANU BbICOKOHANOIHEHHbIE NO-
JIUMeEpHble KOMNO3umul ¢ KOHyenmpayuell kapouoa kpemnus 60 mac.%.

Tennogusuueckue xapakmepucmuku KOMHO3UMO8 UCCIEO08ANU MemOOOM Na3epHoll ecnvlukuy. Tloka-
3aHO, YMO Meno- U MeMnepamyponpo8OOHOCb YEeIUIUSAEMCs C POCTNOM PA3Mepa Yacmuy HanoTHUMEI.
3uauenue xosgpguyuenma menronposoonocmu docmueaem Hauborvuie2o 3uavenus 1,43 Bm/(m'K) npu uc-
NONb306aHUY 8 Kauecmae HANOIHUmMena yacmuy kapouoa kpemnus pasmepom 40-50 mxm, yeeruuusascs 6
5 pas no cpasnenuio ¢ HEHANOIHEeHHbIM NOAUIMUTIEHOM GbICOKO20 OA6NIeHUSA. YCmaHoeneHo, umo pasmep 4a-
cmuYy HAnOIHUMEINs. He OKA3bleaem CYueCEeHHO20 GUAHUA HA MeMnepamypy NaAaeleHus U memnepamypy
KPUCMALIU3AYUY KOMNo3umos. Bulosunymo npeononodicenue, 4mo npu HAnoaHeHuu NOIUMEPHOU MaAmpuybl
CMeCbl0 4acmuy pasHozo pasmepa YNnako6Ka HANOJIHUMENs. CMAHOSUMcs Oonee pagHOMepHOU, NIOMHOU,
obecneuugas bonee 3¢hheKmusHbIll menionepeHoc.

KiroueBble ciioBa: NOJIMMEPHBIC KOMIIO3UTHI, IMOJHUITUICH BBICOKOI'O JABJICHUA, Kap6I/IZ[ KpEMHHs, TCIIOIPOBOA-
HOCTb, TEMIICPATYPONPOBOJAHOCTD, YACIbHAA TCIIIOEMKOCTb.

THE INFLUENCE OF THE SIZE OF SILICON CARBIDE PARTICLES
ON THE THERMAL PROPERTIES OF HIGHLY FILLED
THERMOPLASTS

L. E. EVSEEVA, K. V. NIKOLAEVA®, S. M. DANILOVA-TRETIAK, V. G. LESHCHENKO
A. V. Lykov Heat and Mass Transfer Institute, National Academy of Sciences of Belarus, P. Brovki St., 15, 220072, Minsk, Belarus

The effect of the size of silicon carbide particles on the thermal behavior and thermophysical
properties of highly filled polymer composites based on low-density polyethylene (LDPE) has been
studied. As a filler, we used commercially available silicon carbide with a wide variation in particle
size (from 0.9 to 63 um) and a material obtained at the A. V. Luikov Institute of Heat&Mass Transfer of
the National Academy of Sciences of Belarus by the method of carbothermal reduction of silica in an
electrothermal fluidized bed. The material consists of different-sized SiC particles (0.2-50 um). Highly
filled polymer composites with a silicon carbide concentration of 60 wt.% were obtained by mixing in a
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solution under the action of an ultrasonic field followed by hot pressing.

The thermophysical characteristics of the composites were studied by the laser flash method. It is shown
that the thermal conductivity and thermal diffusivity are increased with an increase in the size of the filler
particles. The value of the thermal conductivity coefficient reaches the highest value of 1.43 W/(m - K) when
silicon carbide particles with a size of 40-50 um are used as a filler, increasing by a factor of 5 in
comparison with unfilled high-pressure polyethylene. It was found that the size of the filler particles does not
significantly affect the melting and crystallization temperatures of the composites. It has been suggested that
when the polymer matrix is filled with a mixture of particles of different sizes, the packing of the filler
becomes more uniform and dense, providing more efficient heat transfer.

Keywords: polymer composites, low-density polyethylene, silicon carbide, thermal conductivity, thermal diffusivi-

ty, specific heat.
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