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the mechanical properties of a polymer, including its elastic modulus, yield
stress, and toughness, are investigated and correlated to the long-range

structure of the polymer. a new model is developed to describe the behavior
of the elastic modulus of a polymer. the theory is used to analyze the elastic

modulus of a block copolymer and a cross-linked polymer. the data are
compared to the predictions of the model. the model correctly predicts the

experimentally measured elastic modulus and provides a framework for
analyzing the elastic properties of polymers. the effect of microstructural

morphology on the mechanical properties of a polymer is investigated. the
behavior of a polystyrene-based polymer is studied as a function of

temperature and microstructure. the mechanical properties are analyzed as
a function of the microstructure of the polymer. james mark (1930-2009) was

professor of chemistry at the university of manchester. he was born in the
united states and received his bachelor’s, master’s and ph.d. degrees in
chemistry from the university of california at berkeley. he then spent 15

years as a research chemist with the shell company of california, where he
was involved in the development of photographic emulsions and coated

paper. he then became a senior research chemist with the united states air
force. his scientific interests included the relationships between chemical

structure and properties in polymers, and he was the author or co-author of
over 60 research papers and review articles. he was also a visiting professor
at several universities, including moscow state university, the university of
freiburg, germany, and the university of tokyo. professor mark died in 2009
at the age of 74. his honors included the chemical pioneer award from the
american chemical society and the award of the merck award for polymer

research in 1997.
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in writing this new edition we have been helped considerably by a number of
individuals. we are especially grateful to the many users of the earlier

editions who have made numerous suggestions for improvements and to the
reviewers of the manuscript for this edition. virtually all of their suggestions

have been incorporated into this edition, including the availability of a
booklet of answers to the numerical questions. for high enough molecular
weight of the matrix, the tracer diffusion coefficient of both species in the

blend scale as d0n2, where n is the number of monomer segments per
diffusing chain; the constant d0, however, can differ by more than 104 for
chemically different molecules diffusing in the same blend, suggesting that
conventional concepts of chain dynamics in melts, such as monomer friction

coefficients, need to be reexamined. the mutual diffusion coefficient is
controlled by the faster species in the blend (the one with the larger d*n

product) in agreement with what was found in metallic alloys (but in sharp
disagreement with the slow theory of mutual diffusion which predicts that the
slower species controls). since the combinatorial (ideal) entropy of mixing of
polymers is low, the thermodynamic driving force for diffusion is dominated
by enthalpy and excess entropy of mixing (x) to a degree unprecedented for
atomic or small molecule systems. this means that one can observe not only
a thermodynamic slowing down of diffusion when x becomes positive as one
nears the spinodal but also a large thermodynamic speeding up of diffusion
when x is negative. measurements of mutual diffusion turn out to be one of

the most sensitive methods available for measuring x. 5ec8ef588b
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