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Abstract?

Polycarbosilane (PCS), an oligomer with the low number average molecular
weight (M,) and multi-distribution, has been widely applied in preparations of
composite ceramics and ceramic fibers by polymer precursor-derived method. During
the preparation of SiC fibers using PCS as precursors, melt-spinning process is
commonly applied for processing PCS fibers. The melt-spinning performance of PCS
is directly linked to the rheological properties of PCS melt. The conventional rheology
theories are established based on two extremes in terms of M,: polymers with high M,
or small molecules. Little information is available for such oligomers as PCS.

This work was conducted to study the effects of molecular weight and
temperature on the rheological properties of PCS melt. Before each rheological
measurement, the high-temperature-distillation and heating-in-vacuum methods were
applied for the pretreatments of PCS in order to remove low molecular weight
components, by which small bubbles can be eliminated or minimized to improve the
accuracy of experimental data and to obtain the PCS samples with different molecular
weights. The physical and chemical properties of raw and pretreated PCS samples
were examined and compared. The rheological measurements were made by rotation
rheometer. It was shown that the pretreaments effectively reduced the bubbles of PCS
samples at high temperatures. The molecular weight varied, however, the molecular
structure and physical-chemical properties remained unchanged as compared with the
raw PCS.

The steady-state rheological testing results revealed that the PCS melt exhibited
an obvious shear shinning phenomenon. The apparent viscosity of PCS melt increased
with decreasing temperature or increasing molecular weight. The relationship between
viscosity and temperature did not obey the Arrhenius equation, implying the more
complex influence of temperature in viscosity. The Fox-Flory equation was also not

suitable for PCS, indicating that PCS is not typical linear polymers.

% This work was supported by and the National Natural Science Foundation of China (50532010) and
Fujian Key Laboratory of Advanced Materials (Xiamen University) (2006L.2003)

II



JEI RS TR

The dynamic rheological properties of PCS were investigated first time by the
small amplitude oscillatory tests. The dynamic frequency sweep curves suggested that
PCS displayed no rubbery plateau region caused by the molecular entanglement,
which is the most remarkable feature different from ordinary polymers. The storage
modulus and loss modulus decreased with the increasing temperature, and increased
with the increasing molecular weight, implying than the elastic and viscous properties
are enhanced at lower temperatures or higher molecular weights. The peak values of
loss factor decreased gradually with increasing temperature or decreasing molecular

weight.

Key words: polycarbosilane; rheological properties; viscoelastic properties
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