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Preparation and Research of Shape Memory Polyurethane/

Inorganic Nano Particles Composites

Abstract

In this paper, in order to improve the properties of shape memory polyurethane,
inorganic nano particles were used to modify shape memory polyurethane.
SMPU/TiO; nanocomposites and SMPU/TiO,-SiO; nanocomposites were
synthesized. The structure and properties of these materials were investigated.

Polycaprolactone with different molecular weight were used as soft segment to
prepare shape memory polyurethane. The result showed that the soft segment of
SMPU prepared in this work was crystallized and the hard segment was on the
contrary. The ratio of recovery of SMPU was higher .than 94%. The response
temperature of recovery was about 45°C. The mechanical properties of SMPU were
low when its soft segment molecular weight was less than 4000.

Nano TiO; modified by KH-550 were added during the chain extension to
prepare the SMPU/TiO; nanocomposites by in situ polymerization. The result
showed that TiO, particles can well-dispersed in SMPU matrix and can enhance the
mechanical properties of SMPU when the content was less than 3%. In the mean
time, the nanocomposites still can keep fine ratio of recovery(R¢). Also we found that
the addition of nano TiO; particles can raise the velocity of recovery(V;) and reduce
the loss of Rg after the cyclic recovery test.

SMPU/TiO;-SiO, nanocomposites were prepared by in situ chain extension.
The result indicated that the nano composite particles were well-dispersed in SMPU
matrix and no agglomeration was found when the content was less than 5%. The soft
segment crystalline structures of the nanocomposites were same as the pure SMPU.
So the nanocomposites still can keep fine R; when the mechanical properties were
enhanced. The increasing content of nano composite particles can raise velocity of
recovery(V;) and reduce the loss of Ry after the cyclic recovery test. The UV
absorption spectra proved that the nanocomposites had the properties of ultraviolet
resistance.

Keywords: Shape Memory, Polyurethane, Nano TiOz, Nano Ti0,-SiO; composite
particles
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Fig. 1.1 The synthesis of SMPU
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