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WFFER R OME (3£30) : Polyurethanes crosslinked by an eight-figure shaped azobis(crown
ether) and a necklace shaped polyrotaxane, which consists of 12 cyclodextrins and
poly(ethylene oxide), were synthesized and characterized. The polyurethane crosslinked
by the eight-figure shaped bis(crown ether) showed high elongation performance because of
sliding effect arisen from the rotaxane structure. Introduction of the relatively-rigid
polyrotaxane as the crosslink points to the polyurethane structure resulted in keeping of
the elastic performance in high temperature region.
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Figure 1. DSC thermograms of Rot-PUO (a),
Rot-PU11 (b), and Rot-PU33 (c).
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Figure 2. Temperature dependence of dynamic
storage modulus (E’), loss modulus (E™) and loss
tangent (tan 8) of Rot-PUO (a: solid line),
Rot-PU11 (b: dashed line) and Rot-PU33 (c:
dotted line).
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Figure 3. Stress vs. strain curves for PUO (a: solid
line), PU11 (b: dashed line) and PU33 (c: dotted
line) at 20 °C.
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Figure 4. DSC thermograms of BU-PU (a), PRX
-PU (b, slow cooling), PRX -PU (c, rapid
cooling), CD-PU (d, slow cooling), and CD-PU
(e, rapid cooling).
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Figure 5. Temperature dependence of dynamic
storage modulus (E’)(a), loss modulus (E’")(b)
and loss tangent (tan 8)(c) of PRX-PU (solid
line), CD-PU (dashed line) and BU-PU (dotted
line).
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Figure 6. Stress vs. strain curves for PRX-PU
(solid line), CD-PU (dashed line) and BU-PU
(dotted line) at 20 °C.
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Table 1. Mechanical properties of PUs.

Young’s Tensile Strain at
modulus strength break [%]
[MPa]
PRX-PU 6.5 6.9 790
CD-PU 14.0 6.2 970
BU-PU 3.6 4.9 1050
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