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The science of metastable states appearing in stretched polymer
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When natural rubber with low cross-linking density is quickly stretched, it

becomes a semicrystalline metastable state and memorizes its shape. This study was conducted to
clarify the factors that lead to this metastable state.

The crystals formed by stretching were found to have high melting point because of their stable
surface structure, and as a result, they maintain their shape without melting even after the release
from the tension. We also reexamined the equilibrium melting point of natural rubber and found that
it is near 60 deg.C, which is higher by nearly 25 deg.C than previously reported value. We newly
found that ordinary rubber is affected by the contraction force of the elongated amorphous chains,
and has melting point lower than expected by the previous theory.
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