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Molecular Theories of Segmental Dynamics and Mechanical Response
in Polymer Glasses
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Polymer glasses are ubiquitous “thermoplastic”
employed in industry and daily life. Fundamental understanding of their ultrasiow
nonequilibrium dynamics and nonlinear mechanical properties remains a challenging
problem. Recently, we have developed a microscopic nonlinear Langevin equation
theory of segmental relaxation and elasticity of polymer glasses and then extended it to
address many important issues including physical aging, mechanical rejuvenation,
stress-accelerated relaxation, yielding, strain softening, strain hardening, etc. The key
structural variable of the theory is the amplitude of long wave length density
fluctuations which is directly observable in scattering experiment.
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