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The dynamic mechanical and electromagnetic properties of

cobalt ferrite polyurethane composite
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Abstract

The cobalt ferrites were synthesized by sol-gel method, mixed with polyurethane (PU) in the process of
polymerization. The product was PU composite. The morphology was studied by SEM, the results showed the
distribution of cobalt ferrites cluster in PU matrix. Particularly, the cluster sizes were increased with increasing
amounts of cobalt ferrites. The modulus was measured by DMA with fixed frequency, were decreased with
increasing temperature. While, the magnetic properties of PU composite, the magnetization was linearly increased
with increasing amount of cobalt ferrites. The coercivity of PU composite was higher than the synthetic cobalt ferrite.
In addition, the permittivity of PU composite showed some decrease at low frequency, and then became relatively
stable at higher frequency. The increasing amount of cobalt ferrite causes the permittivity to increase linearly with
any fixed frequency, due to the enhanced surface charges accumulation. Lastly, the permeability of PU was also
modified by cobalt ferrites.
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Figure 4 Variations of storage modulus as a
function of temperatures for the

polyurethane composites.
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Figure 5 Variations of loss modulus as a
function of temperatures for the

polyurethane composites.
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Figure 6 Variations of damping factor (Tan 9)
as a function of temperatures for the

polyurethane composites.
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Table 1 Magnetic properties of the polyurethane composites.

saturation magnetization remanentagnetization coercivity
sample squareness
(emu/q) (emu/g) (Oe)
PU-CFO0 0.01 0.00 N/A N/A
PU-CF15 6.89 2.05 843.50 0.30
PU-CF30 13.23 3.93 844.00 0.30
PU-CF45 17.26 5.11 839.00 0.30

o

Magnetic Field (Oe)

Figure 7 Hysteresis loops of the polyurethane

composites.
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Figure 8 Permittivity (€) of the polyurethane

composites.
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Figure 9 Permeability (z) of the polyurethane

composite samples.
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9801A (Tsutaoka et al, 1997) AeduaINIzLIL
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