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SUMMARY OF THE MAJOR RESEARCH FINDINGS

Our ONR-supported research program has addressed the

questions: How does the morphology of multicomponent polymers

influence physical properties and how can morphology be purpose-

fully manipulated to alter properties. We have focused attention

on model systems of well-characterized, in-house-synthesized

homopolymers and diblock copolymers comprised of non-polar

hydrocarbon repeat units. Early work on amorphous, rubbery

blends laid the foundation of experimental evidence (Technical

Reports 1, 2, 3, 6, 7, 9) for the presentation of a unified view

(Technical Report 8) of the UCST-type phase diagrams for these

blends and of the full range of possibilities for the role of

diblock copolymerm as morphology regulating agents in these

blends (Technical Reports 8, 10, 11).

About three years ago emphasis shifted to the challenging

problem of semicrystalline polymer blends. Again the simple

hydrocarbon repeat uni -- as retained so as to build on the

previous knowledge developed for the analogous amorphous

systems. As before, in-house synthesis of the semicrystalline

homopolymers and block copolymers supported the experimental

program. As hoped, we were able to demonstrate the efficacy of a

semicrystalline diblock copolymer as a morphology control agent

in semicrystalline polymer blends (Technical Reports 12, 15, 16).

In addition to ONR technical reports, major publications,

i. e. those which have appeared in refereed journals, describe

the research resuts in full detail and are listed below. Two

patents also resulted from the research and these are listed

separately. Students and other research personnel supported on

the research program and the titles of their theses, where

applicable, are also listed below.
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1. Viscoelastic Properties A.R. Ramos

of Homopolymers and Diblock R.E. Cohen
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Copolymers of Polybutadiene

Polyisoprene

2. Homogeneous and Heterogeneous A.R. Ramos

Blends of Polybutadiene, R.E. Cohen

Polyisoprene and Correspond-

ing Diblock Copolymers

3. Modelling of the Viscoelastic A.R. Ramos

Behavior of Homogeneous R.E. Cohen

and Heterogeneous Blends

of Polyisoprene and Polybutadiene

4. Synthesis Characterization F.S. Bates

Morphology of a Cis 1,4 Poly- R.E. Cohen

isoprene/Poly n-butylmethacry-

late Diblock Copolymer

5. Preparation of Homogeneous F.S. Bates

'Living' Polyvinyl Gels R.E. Cohen

with Application to Solvent

Purification

6. Properties of Some Diblock J.M. Torradas

Copolymers Based on 1,3 D.E. Wilfong

Butadiene Monomer R.E. Cohen

7. Morphology and Mechanical D.E. WDilfong

Behavior of Blends R.E. Cohen
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9. Estimation of the Homogenization M.-Y. Lin

Temperature of A 1,2 Polybuta- R.E. Cohen

diene Diblock Copolymer Using

Rheological Testing Methods

10. Homogenizing Properties M.A. Hartney

of Diblock Polymers in Blends R.E. Cohen

of Corresponding Homopolymers

11. Homopolymer - Induced Micro- J.M. Torradas

phase Separation of a Homogeneous R.E. Cohen

Diblock Copolymer

12. Compatabilizing Effect L. DelGiudice

of a Diblock Copolymer of Isotac- G. Attalla

tic Polystyrene and Isotactic F. Bertinotti

Polypropylene in Blends of the R.E. Cohen

Corresponding Homopolymers

13. Diblock Copolymers of Poly- J.M. Torradas

styrene/l,2 Polybutadiene R.E. Cohen

and Polystyrene/Polybutene-l:

Molecular Structure, Morphology

and Mechanical Properties

14. Synthesis and Characterization M.A. Drzewinski

of a 1,4 Polybutadiene/Isotactic R.E. Cohen
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15. Crystallization and Nucleation M.A. Drzewinski
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and the Corresponding Blend
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Polypropylene R.E. Cohen



17. A Reexamination of Single Chain C.V. Berney

Scattering in Heterogeneous P. Kofinas

Block Copolymers R.E. Cohen

18. SANS Studies of the Configu- C.V. Berney

rations of Single Chins in Hete- P. Cheng

rogeneous Block Copolymers P. Kofinas

R.E. Cohen
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6. Effect of Morphology on Stress G. Attalla

Polypropylene, Polymer Engineerin; I.B. Guanella

and Sience, 23, 883 (1983) R.E. Cohen

7. Some Comments on Thermoplastic R.E. Cohen

Elastomers, ACS Symposium Series,
193, 483 (1982)

8. Homogeneous and Heterogeneous

Rubbery/Rubbery Diblock Copoly- .,

mers and Polymer Blends - A

Unified View, ACS SymRosium Series,

19., 489 (1982)

9. Properties of Block Copolymers D.E. Wilfong

and Homopolymer Blends Comprised R.E. Cohen

of Polybutadiene and 1,4 Poly-

butadiene, Macromolecules, JA, 370

370 (1982)

10. Preparation of Homogeneous F.S. Bates
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of Polyisoprene and Poly-n-butyl-

methacrylate, Journal of Polymer

Science. Phys., 18, 2143 (1980)

12. Modelling of the Viscoelastic A.R. Ramos
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and Netorogeneous Blonds
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J. Nacromolecular Sci., ZXL. 112 (4)
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Macromolecules, U2, 131 (1979)
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(1977)

PATENT

Number. Title/ReferenceAuhr



7,

1. Polybutadiene-Polyisoprene-Diblock Co- A.R. Ramos

polymer Blends, United States Letters R.E. Cohen

Patent Application, Filed August 21, 1978.

Assigned to Massachusetts Institute

of Technology, No. S.N. 936, 142 issued

as U.S. Patent 4, 167, 544 Sept. 11, 1979.

2. Macroscopic Divinylbenzene Homogeneous Gels F.S. Bates

and Process, United States Letters Patent R.E. Cohen

Application, Filed September 19, 1983.

Assigned to Massachusetts Institute

of Technology, No. SN 533, 169 issued as U.S.

Patent 4, 485,207, November 27, 1984.
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