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Poly(ether-b-amide) multiblock copolymers (PEBA) are
a class of important thermoplastic elastomers (TPE)
s, due to the tuneable properties with variable polyether
soft segments (SS)s that realizes the reliable mechanical
strength. We have studied packing behaviour of a series of
N-alkylated polyamides1)-2) and polyimines3), and recently
developed a rapid synthetic strategy of a novel type PEBA
consisting of monodisperse poly(4-N-methyl benzamide)
(PMBA) with poly(propylene oxide) (PPO). The resulting
block copolymer shows phase-segregated structure with
two distinct glass transition temperatures (T )s of -65 and
above 50°C. Considering the experimental resu?ts of no phase
segregation of the copolymer based on polydisperse PMBA
(M /M > 1.4) with PPO, the monodisperse PMBA segment
should play a critical role in the phase separation behaviour.
The soft segment was then replaced from amorphous PPO into
crystalline poly(ethylene glycol) (PEG), resulting in considerably
distinctive phase segregation behaviour, probably due to the
foreclosing effect of PEG crystal phase to PMBA segment. The
dual crystalline phases realize a novel shape memory polymer
(SMP) as depicted in Figure 1. In our system, the temporally
shape is formed at above 60°C (melting temperature (T_) of
PEG), and fixed below the temperature. Once the material is
heated above the temperature, the original shape is promptly
recovered. It is noticeable that the T_ of PMBA was increased
from 208 to 232°C in DSC 1% and 2" measurements while the
T of PEG was almost same at 52°C. The annealing of the
block copolymer was performed from 200 to 240°C, affording
the promotion of the higher crystalline state of PEG segment.
The polarized optical microscope observation indicated the
growth of the PEG crystal in this annealing treatment. The
finally obtained SMP film of the block copolymer shows the
tensile modulus, strength, and elongation at breaks of 233
MPa, 10 MPa, and 100%, respectively. The properties of SMP
were controllable with the change of two segments within the
block copolymer.
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