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ABSTRACT: The effect of allophanate crosslinking according to the NCO/OH molar ratic on
the shape memory properties of polyurethane was investigated. Shape memory polyurethanes
were polymerized with the variation of NCO/OH ratio keeping the content of total hard seg-
ment constant. The result of DSC and DMA showed that the glass transition temperature
(T,) of the soft segment in polyurethane slightly increased as the NCO/OH ratio varied from
1 to 1.2, but decreased at 1.3. In thermomechanical cycling test, as the NCO/OH ratio was
changed from 1 to 1.2, the residual strain was decreased, the stress at maximun strain was
maintained, and the recovery stress measured at reheating step was increased. However, the
enhancement of shape memory properties was not found at NCO/OH=1.3.

Keywords: shape memory, polyurethane, allophanate crossiinking, NCO/OH molar ratio,
thermomechanical cycling test.
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Table 1. Molar Composition and T, of SPUs Used
in This Study

sample mole ratio T, (c)

sumber MDI BD  BPX NCO/OHETA DSC
"SPUI0 200 100 100 10 620 4205
SPUIlL 205 086 100 11 643 4352
SPUI2Z 209 074 100 12 650 4435
SPUI3 213 064 100 13 626 4338
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Figure 1. DSC curves for the heating of SPUs.
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Figure 2. (a) The storage modulus, G° and (b) the
dissipation factor, tan & of SPUs.
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Figure 3. Stress-strain curves in the thermomechanical cycling test (&,,,,= 50).
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Figure 4. Stress-strain curves in the thermomechanical cycling test (e,,,, = 100).
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