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AFWAL-TR-86-4029, W. W. Adams, V. B. Gupta, L. T. Drzel, and R. Omlor, "An Electron
. Microscopic Study of the Study of the Morphology of Cured EpoXxy Resin,"” to be
published 1986

AFWAL-TR-86-4042, S. Rumar, D. P. Anderson and W. W. Adams, "crystallization and
Morphology of Poly (aryl ether ether ketone)," to be published 1986

AFWAL-TR-86- , W. W. Adams, T. Grieshop, T. E. Helminiak, M. Bunsaker, J. F.
O'Brien, M. Altieri, s. J. Bai, M. Brandt, A. V. Fratini, W-F. Hwang, G. E. Price,
E. Soloski, P. G. Lenhert, T. B. Baddock, and S. J. Krause, “processing,
Properties, Structure, and Morphology of PBO and ABPBO Polymer Fibers," to be
published 1986

W. W. Adams, R. M. Briber, E. S. Sherman, R. S. Porter, and E. L. Thomas,
"Microstructure of HBigh Modulus Solid State Extruded Polyethylene. I1: X-ray
Scattering Studies of 12, 24, and 36 Extrusion Drav Ratios," Polymer, 26, 17
(1985)

V. W. Adams, D. Yang, and E. L. Thomas, “Direct Visualization of Microstructural
peformation Processes in Polyethylene," Journal of Materials Science, 21, 2239
(1986)

W. W. Adams and T. E. Helminiak, "Ordered Polymers and Molecular Composites," in
Science of Ceranic Chemical Processing, Ed., L. L. Hench and D. R. Ulrich, Chapter
%28, 444056, Wiley, NY (1986) .

S. Kumar W. W. Adams and T. E. Helminiak, “Compressive Behavior of Bigo Modulus
Fibers," Submitted to American Society for Composites, June 1986
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‘. Kumar and W. W. Adams, “Structuvral Studies of Epoxy Resins, Acetylene Terminated
esins, and Polycarbonate,”" Polymer, Submitted July 1986

R. W. Lusignea and W. W. Adams, "ordered Polymer Applications in Space Structures,"”
SAMPE Proceedings, Submitted July 1986

W. W. Adams, S. J. Krause, T.

B. Haddock, and G. E. Price, "Morphology of a Phase

Separated and & Molecular Composite 30% PBT/702 ABPBI Block Copolymer," J. Polymer
Science, Polymer Physics Edition, Submitted July 1986

T. BE. Helminiak, W. W. Adams,

and S. J. Bai, "Molecular Composite — A New Composite

Material,” presented at the Structures Congress '86, New Orleans, LA, September

1986

W. W. Adams, "STEM Imaging Techniques for Semicrystalline Polymers," Invited
Lecture, Electron Microscopy Workshop on Polymers, Bostonm, MA (June 1985)

A. V. Fratini and W. W. Adams,
Polybenzobisthiazole Fibers,"
Alto, CA (August 1985)

“Structure of Polybenzobisoxazole and
American Crystallographic Association Meeting, Palo

W. W. Adams, "Morphology of High Modulus Fibers," Invited Lecture, American
Chemical Society Meeting, Chicago, IL (September 1985)

S. J. Bai, "Small-Angle Neutron Scattering on Crosslink Distributionm of Epoxy
Network," AFWAL-TR-85-4111 (1985)

S. Kumar and W. W. Adams, "X-ray Studies of Thermosetting Resins," American
Chemical Society Meeting, Chicago, IL (September 1985)

W. W. Adams and T. E. Belminiak, "Ultrastructure of Ordered Polymers," Invited
Lecture, International Conference on Ultrastructure in Organic and Inorganic
Polymers, Amherst, MA (October 1985)

W. W. Adams, "Rigid-Rod Molecular Composites: A New Class of Materials for
Aerospace Applications,” Invited Lecture, Arizonae State University, Tempe, AZ

(aApril 1986)

S. Kumar and W. W. Adams, "Electron Beam Damage in High Temperature Polymers,"
Americar. Physical Society Meeting, Las Vegas, NV (April 1986)

S. J. Krause, T. Haddock and W. W. Adams, "Morphology of a Coil/Rod/Coil Triblock

Copolymer Molecular Composite,
(April 1986)

S. J. Bai, G. E. Price, and W.

" aperican Physical Society Meeting, Las Vegas, NV

W. Adams, "Small Angle X-ray Scattering on Fibers of

Heteroaromatic Polymers," American Physical Society Meeting, Las Vegas, NV (April

1986)

J. J. Smith, R. K. Eby, H. Jiang, and W. W. Adams, "Laser Generation of Ultrasound
in Polymeric Fibers," American Physical Society Meeting, Las Vegas, NV (April 1986)
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‘ Kumar, B. Chuah, C. Y-C. Lee, W. W. Adams and T. E. Belminiak, "PBT/Nylon
blecular Composite Horphology." American Physical Society Meeting, (April 1986)

W. W. Adams, Invited Lecture in the Materials Science Seminar Series,
nyisualization of Deformation Processes in Polyethylene," The Johns Bopkins
University, Baltimore, MD (April 1986)

W. W. Adams, Invited Lecture, "Ordered Polymers and Rigid Rod Molecular
Composites," Eastman Kodak Research Laboratory, Rochester, NY (May 1986)

T. Baddock, S. J. Krause, and W. W. Adams, "Electron Microscopy of a Triblock
Copolymer Molecular Composite," Electron Microscopy Society of America Meeting,
Albuquerque, NM (August 1986)

W. W. Adams, P. G. Lenhert, J. J. P. Stewart, H. E. Klei, R. K. Eby, B. Jiang, and
J. Smith, "The Ultimate Modulus of Rigid Rod Polymer Fibers," International
Symposium on Approaches to Property Limits in Polymers, Princeton, NJ (August 1986)

S. Kumar, W. W. Adams, and T. E. Belminiak, "Compressive Strength of High Modulus
Fibers," Inoternational Symposium on Approaches to Property Limits in Polymers,
Princeton NJ (August 1986)

S. Kumar, Lecture at Dov Chemical (Midland) on, “Compressive Strength of High
Modulus Fibers. (August 1986)

S. Kumar and M. Pimeri, "Interpretation of SAXS and SANS of Perfluorosulfonated
Jomomer Membranmes, J. Poly. Sci. Poly. Phy., Vol. 24, p. 1767

T. T. Tsai and F. E. Arnold,"Method For Making Heterocyclic Block Copolymers,” U.
S. Patent 4,544,713 (1985)

Loon-Seng Tan and F. E. Arncld, "Resin Systems From Insitu-Generated Bisdienes and
Bis-Benzocyclobutene Compounds,” U. S. pPatent Application SN 861-020 (1986)

T. T. Tsai and F. E. Arnold, “Benzazole Substituted Terephthalic Acid Monomer
Compositicns," U. S. Patent, AF Disclosure # 17574 (1986)

T. T. Tsai and F. E. Arnold, "Benzazole Pendant Rigid Rod Aromatic Heterocyclic
Polymer Compositions." U. S. Patent, AF Disclosure # 17573 (1986)

Loon-Seng Tan and F. E. Arnold, "“AB-Aromatic 1.2-Dihyrobenzocyclobutene-na1eimide
Monomers," U. S. Patent, AF Disclosure # 17587 (1986)

Loon-Seng Tan and F. E. Arnold, “Thermoset Resins perived From
1,2-Dihydrobenzocyclobutene Maleimide Monomers," U. S. Patent, AF Disclosure #

17588 (1986)

Loon-Seng Tan and F. E. Armold, “Thermoset High Temperature Systems Based On The
Homolytic Polymerizztion 0f Benzocyclobutene Aromatic Imide Moncmers and
Oligomers,"oAFWAL—TR—86—4090 (1986) ‘

‘ Loon-Seng Tan and F. E. Arnold, "Diels-Alder Polymerization of AB-Moncmers
Containing Benzocyclobutene and Alkyne Units," AFWAL-TR-86-4089 (1986)
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“. T. Tsai and F. E. Armnold, "Method For Making Thermally Stable Aromatic
Benzoxazole Block Copolymers," U. 5. Patent 4,578,432 (1986)

J. S. Wallace and F. E. Arnold, "protected Ethynlated Phenols,” U. S. Patent
4,540,833

Loon-Seng Tan, E. J. Soloski and F. E. Arnold, "High Temperature Thermosetting
Resins Based On Diels-Alder Polymerization of Compatible Mixtures of
Bisbenzocyclobutene and Bismaleimides," presented at the American Chemical Society
Meeting, New York, NY, Polymer Preprints, Vol 27, 1, 453 (1986)

Loon-Seng Tan and F. E. Arnold, "New Cure Chemistry for High-Temperature Matrix
Resins," presented at the Soc. Adv. Materials and Process. Eng., Las Vegas, NV,
SAMPE Preprints, Vol 29, 968 (1986)

T. T. Tsai and F. E. Arnold, "Heterocyclic Pendant Rigid-Rod Lytropic Liquid
Crystalline Polymers," presented at the American Chemical Society Meeting, Anaheim,
CA, Polymer Preprinmts, Vol 27, 2, 240 (1986) '

T. T. Tsai and F. E. Arnold, "Method for Making Thermally Stable Aromatic
N-Phenylbenzimidazcle Block Copolymers, U. S. Patent 4,578,434 (1986)

T. T. Tsai and F. E. Arnold, "Preparation of Thermally Stable Aromatic
Benzimidazole Block Copolymers." U. S. Patent 4,578,435 (1986)

Loon-Seng Tan, E. J. Soloski and F. E. Arnold, "Benzocyclobutene—naleimide
Terminated Aromatic Inide AB-Monomers: Synthesis, Characterization and Diels-Alder
Polymerization," presented at the American Chemical Society Meeting, Anaheim CA,
Polymer Preprints, Vol 27, 2, 240 (1986)

F. E. Arncld, "New Addition Chemistry for High Temperature Composite Materials,"
presented at the High Temple workshop VI, Cocoa Beach, FL (1986)

Loon-Seng Tar and F. E. Arnold, "Benzocyclobutene Based High Temperature
Thermosetting Resin Svstems," presented at the Gordon Conference Symposium on
Thermosetting Polymers, Colby Sawyer College, Laconia NH (1986)

F. E. Arnold, "Lytropic Aromatic Heterocyclic Liquid Crystalline Polymers,"
presented at the Los Alamos National Laboratory, Los Alamos, NM (1985)

F. E. Arnold, "Synthesis of Ladder and Rigid Rod Polymers," presented at the
Symposium on Advances in Polymer Synthesis in honor of Professor Michael Szwarc,
University of Southern California, Los Angeles, CA (1985)

L. R. Denny, I. J. Gcldfarb and C. C-Y. Lee, "ascetylene Terminated Resin Technology
Development," presented at the 31st International Society for the Advancement of
Material and Process Engineering (SAMPE) Symposium and Exhibition, Las Vegas, NV,
SAMPE Preprints 31, 153 (1986)

1. J. Goléfard, wcheracterizaticn of Crosslinking Pclymers,” presented.ai Stcrt
Course on Crosslinked Polymers, Tokyo, Japan (1986)

I. J. Goldfarb, "Measuring Kinetics of Crosslinking Reactions," presented at Short
Courze on Crosslinked Polymers. Tokyo, Jagen (198€}
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‘. Jj. Goldfard, "High Temperature Crosslinked Polymers, presented at Short Course

on Crosslinked Polymers, Tokyo, Japan (1986)

1. J. Goldfarb,-”Characterization of Crosslinking Polymers," presented at Short
Course on Crosslinked Polymers, Lucern, Sswitzerland (1986)

1. J. Goldfarb, "Measuring Kinetics of Crosslinking Polymers," presented at Short
Course on Crosslinked Polymers, Lucern, Switzerland (1986) .

1. J. Goldfarb, “High Temperature Crosslinked Polymers," presented at Short Course
on Crosslinked Polymers, Lucern, Switzerland (1986)

1. J. Goldfarb, “characterization of Crosslinking Polymers," presented at the 1986
Summer Polymer Conference on Crosslinked Polymers, Lake Mohonk, NY (1986)

1. J. Goldfarb, “Combined T: ermal Analysis Techniques in the Characterization of
Bigh Temperature Polymets," invited Plenary lecture at 15th Annual Conference North
American Thermal Analysis Society, Cincinnati, OH (1986)

T. E. Helminiak, “The Air Force Ordered Polymers Research Program,” presented at U.
S. Army Natick Research Labs, Natich, MA (1986)

T. E. Helminiak, wpigid Rod Polymers and Their Composites," Case-Western Reserve
U., Cleveland, o5 (1986)

T. E. Helminiak, "Rigid Rod Molecular Composites,” presented at University of
Akron, Akron, OB (1986)

T. E. Helminiak, wair Force Ordered Polymers," presented at Aberdeen Proving
Ground, Aberdeen, MD (1985)

T. E. Helminiak, ngelf Reinforcing Polymers = Rigid Recd Molecular Composites,”
presented Materials in Aerospace Seminar of the Royal Aeronautical Society, Londcn,
England (1986)

T. E. Helminiek, nair Force Rigid Rod Polymer Research,” presented at Royal
Armament Research and Development Establishmert, Waltham AbbY, England (1986)

T. E. Helminiak, “Rigid Rod Polymers and Rigid Rod Molecular Composites," presented
at Royal Aircraft Establishment, Farnborough, Englanc (1586)

T. E. Belminiak, "Rigid Red Polymer Molecular Composites,” presented at University
of Cambridge, Cambridge, England (1986)

B. A. Reinhardt, F. E. Arnold, M. R. Unroe, “Thermosetting Arylether Compounds and
Their Synthesis,” U. S. patent 4,547,592 (1985)

M. R. Unroe, B. A. Reinhardrt, and F. E. Arncld, "Phenquuinoxaline Resin Moncmers,"
L. S. Pat. Applicatica # Si 819,334 (1986)

M. R. Unroe, B. A. Reinhardt, and F. E. Arnold, “"phenylquincxaline Resin
Compositions," U. S. Pat. Application # SN 819,322 (1986)

R. C. Evers, "Thermally Stable polymers," presented at Shert Course cn Frontiers of
Pclymer SClence, Axrcn, Oh (1936)

-
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WUD LIST OF PUBLICATIOKE, PATENTS, PRESENTATIONE AND TECHNICAL REFORTE

C. S. Wang, I. J. Goldfarb and T. E. Helminiak, *Processing of Bulk
Poly(p-phenylene benzobisthiazole) (PBT)/Nylon 6,6 Molecular Composites,’
Polymer, submitted (1987).

C. W. Wang, I. J. Goldfard and T. E. Helminiak, "Processing of Bulk
Thermoplastic Molecular Composites,” Air Force Technical Report, in
preparation (1987) .

C. S. Wang, I. J. Goldfarb and T. E. Helminiak, ‘Processing and Properties
of Bulk Thermoplastic Molecular Composites”, American Chemical Society, New
Orleans, LA, August-September 1987.

C. S. Wang, I. J. Goldfarb and T. E. Helminiak, *Process for the.
Fabrication of Rodlike FPolymer Reinforced Thermoplastic Molecular
Composites into Shaped Articles”, submitted to UDRI (Patent Disciosure
#022) for evaluation.

P. M. Lindley, B. A. Reinhardt and F. E. Arnoid’, High Temperature Solvent

Resistant Amorphous Thermoplastic Resin Compositions , U.S. Patent
Application #SN 914,695 (February 1687) .

M. R. Unroe and B. A. Reinharéi, "One Pot Synthesis of p-Polyphenyis via
the Intramolecular, Cyclization of S-Dimethylaminohex-S-en-I-YNES',
Presented a%t the 194th National Meeting, American Chem. Soc., Denver Co.,
(April 1987).

M. K. Unroe and B. A. Reinhardt, “One Pot Synthesis of p-Polyphenyls vis
The Intramoliecular Cyclization of S-Dimethylaminohex-s-en-}—YNES',
Synthegis, to be published November 1987.

M. R. Unroe and B. A. Reinhardt, "Thermally Stable Aromatic Structures
From Acyclic Precursors I: Qara-Polyphenylene Model Compounds From
S—Dimenthylamion—S-en-I-YNES', AFWAL-TR-87=4065 (July 1987).

J. S. Wallace and F. E. Arnold “Methods For The Synthesis of Protected
Ethynlated Phenols’, U.S. Patent 4,590304 (1986).

L. S. Tan, E. J. Soloski and F. E. Arnold, "Melt Polymerization Of The
Blend Systems Consisting of Bisbenzocyclobutene (BCB) and Various
Bisdienophiles®, presented at the 193rd National Meeting, American Chemical
Society, Denver, Co. (April 1987), PMSE Preprints, Vol. 56, 650 (1987).

P. M. Lindley, B. A. Reinhardt and F. E. Arnold, "High Molecular Weight
Polyphenylquinoxalines Containing Thermally Cyclizable Pendant

Phenylethynyl Groups', presented at the 193rd National Meeting American
Chemical Society, Denver, CO (April 1987), ACS Polymer Preprints, Vol. 28,

1, 67 (1987).

D. K. Picklesimer, J. J. Kane and F. E. Arnold, “The Synthesis and Thermal
Evaluation of Acetylene Terminated Sulfone Resins, (M.S. Dissertation,

Wright State University), (1986).
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1,. S, Tan and F. E. Arnold "Homo and Copolymerization of Benzocyclobutene
Terminated Imides, Symposium on Recent Advances in Polyimides and Other
High Performance Polymers, Reno, NV (July 1987).

W. A. Feld, D. Brandelik and F. E. Arnold, *Polyimides Based on
3,6-Diphenoxypyromellitic Dianhydride’, presented at the 193rd National
Meeting American Chemical Society, Denver, Co., (April 1987), ACS Polymer
Preprints, Vol. 28, 1, 88 (1987) .

F. E. Arnold, "Rigid-Rod Benzazole Heterocyclic Polymers, Presented at
Short Course on High Temperature Polymers, Tokyo, Japan (January 1987} .

F. E. Arnold, “Acetylene Containing Polymers, presented at Short Course on
High Temperature Polymers, Tokyo, Japan (January 1987).

F. E. Arnold, "Current and Future Molecular Structures of Aerospace
Organic Matrix Resing®, Symposium on Biotechnology Aided Synthesis of
Aerospace Composite Resins”, Sponsored by American Society for Composites,
Dayton, OH (August 1987).

L. S. Tan and E. J. Soloski and F. E. Arnold, "High Temperature Thermosets -
Derived From The Diels-Alder Polymerization of Bisbenzocyclobutenes And
Bismaleimides”, AFWAL-TR-87-4073. (1987).

F. E. Arnold, "Acetylene Containing Polymers”, Symposium on Recent .
Advances in Polyimides and Other High Performance Polymers, Reno, NV (July
1987) .

J. S. Wallace, L. S. Tan and F. E. Arnold, ‘New Polyisoimides: An Approach —
To In-situ Rigid-Rod Polyimide Formation®, AFWAL-TR-4071 (1987).

L. S. Tan and F. E. Arnold, "Resin Systems Derived from .
Benzocyclobutene-Maleimide Compounds®, U.S. Patent Application SN 935,447
(19886).

T. T. Tsai, W. F. Hwang and F. E. Arnold, "High Strength/High Modulus -
Aromatic Heterocyclic ABA Block Copolymers AFWAL-87-4072, (1987).

L. S. Tan, E. J. Soloski and F. E. Arnold, ‘Diels-Alder Polymerization of
Bisbenzocyclobutene With Bismaleimides, Dicyanates and
Bisphenylacetylenes”, AFWAL-TR-87-4070 (1987).

J. Burkett and F. E. Arnold, ‘Phenylbenzthiazole Pendant p-Terphenylene

Rigid-Rod Benzobisazole Polymers, ‘Presented at the 194th National Meeting -_
American Chemical Society, New Orleans, LA (September 1987). Polymer

Preprints, Vol. 28, 2, 278 (1987).

J. S. Wallace, L. S. Tan and F. E. Arnold, "Ingsitu Rigid-Rod Aromatic

Polyimides’, presented at the 194th National Meeting American Chemical -
Society, New Orleans LA, (September 1987), Polymer Preprints, Voi. 28, 2,

316 (1987).

‘L. S. Tan and F. E. Arnold, "Resin Systems Derived From —
Benzocyclobutene-Alkyne Imide Monomers®, U.S. Patent No. 4,675,370 {1087} .
8
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¥. R. Unroe, B. A, Reinhardt and F. E. Arnold, "Phenylquinocaline Resin
Compositions™, U.S. Patent 4,667,002 (1987).

J. S. Wallace and F. E. Arnold, "Aryloxy p-Phenylene Diamine Monomer
Compositions, U.S. Patent, AF Disclosure % 18020 (1987).

J. S. Wallace and F. E. Arnold, "3,3'-Aryloxy Benzidine Monomer
Compositions™, U.S. Patent, AF Disclosure No. 18021 (1987).

J. S. Wallace and F. E. Arnold, "Insitu Rigid-Rod Polyimide Compositions,
U.S. Patent, AF Invention Disclosure No. 18022 (1987} .

J. Burkett and F. E. Arnold, “Benzothizaole Substituted Diacid Terphenyl
Monomer Compositions, U.S. patent AF Invention Disclosure No. 18023
(1987) .

J. Burkett and F. E. Arnold, “Benzothiazole Pendent Terphenyl Rigid-Rod
Aromatic Heterocyclic Polymer Compositions™, U.S. Patent AF Invention
Disclosure No. 18024 (1987).

J. Burkett and F. E. Arnold, "Rigid~Rod Aromatic Heterocyclic Copolymer
Compositions™, U.S. Patent AF Invention Disclosure No. 18025 (1987).

Polymerizations of Bis (1,2-dihydrobenzocyclobutene) Aromatic Imide
Monomer and Dicyanate Monomers®, U.S. Patent AF Invention Disclosure No.
18026 (1987).

. L. S. Tan and F. E. Arnold, "Novel Thermosets Based on Melt State

T. E. Helminiak, "Opportunities for PBZ Polymers”, Dow Western Division
Seminar, Walnut Creek, CA (September 1987).

T. E. Helminiak "Reinforcement of Polymers by Rigid Rod Macromolecules”,
Polymer Physics Symposium on High Performance Polymer-Polymer Composites,
3M Process Technologies Laboratory, St. Paul MN {October 1987).

T. E. Helminiak, "The Air Force Ordered Polymers Research Program’, Dept.
of Materials Science and Engineering Seminar, Pennsylvania State
University, University Park, PA (October 1987} .

T. E. Helminiak, "Reinforcement of Polymers by Rigid Rod Macromolecules’,
Whitney Symposium on Science and Technology VIII: Emerging Technologies,
Schenectady, NY (June 1987).

T. E. Helminiak, "Air Force Molecular Composites Research’, National
Materials Advisary Board Panel on Liquid Crystalline Polymers, National
Academy of Science, Washington, DC, (September 1987).

T. E. Helminiak, "Reinforcement of Polymers by Rigid Rod Macromolecules’,
18th Akron Summit Polymer Conference on Ordered FPolymers, University of

. Akron, Akron, OH (June 1987).

T. E. Helminiak, "Air Force Ordered Polymers Research Program’, General
Dynamics, San Diego CA (January 1987) .
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‘T. E. Helminiak, "Air Force Ordered Polymers Research Frogram , Lockheed
California Co., Burbank, CA (January 1987).

T. E. Helminiak, "Air Force Molecular Composites Research”, Dept. of
Materials Science Seminar, University of Virginia, Charlottesville, VA
(December 1986).

T. E. Helminiak, "Reinforcement of Polymers by Rigid Rod Macromolecules”,
New Materials 86 Japan Symposium, Osaka Japan (October 1986).

T. E. Helminiak, "Air Force Ordered Polymers Research”, SRI Symposium,
Menlo Park, CA (September 1986).

D. R. Wiff, W-F. Hwang, H. H. Chuah, E. J. Soloski, ‘Thermal Analysis
Studies of Rigid Rod Molecular Composites”, presented at Polyblends 1987,
Ontario, Canada (April 1987).

C. Benner, H. H. Chuah, E. J. Soloski, and L. S. Tan, "Determination of
Methane Sulfonic Acid Induced Degradation Products of Benzocyclobetene by
Liquid Chromatography’, poster session, Ohio Valley Chromatography
Symposium (June 1987).

W. T. K. Stevenson, I. J. Goldfarb, and E. J. Soloski, "Characterization
of Some Acetylene Terminated Sulfone Resins®, presented at 22nd ACS

‘Midwest Regional Meeting, Wichita, Kansas (November 1987).

T. E. Helminiak, W. W. Adams and S. J. Bai, "Molecular Composites - A New
Structural Composite Material®, Structures Congress 1986, American
Society of Civil Engineers, 50 (1986) .

W. W. Adams, S. J. Bai, H. H. Chuah and S. Kumar, “Scattering Studies of
the Structure and Deformation of High-Performance Fibers",
presented at Materials Research Society, Fall Meeting, Boston, MA (1986} .

€. J. Bai, G. E. Price, kK. L. Keller and A. N. Palazotto, “Structure of
High-Performance Fibers under Compressive Deformation’, published in
Bulletin Amer. Phys. Society, 32, 662 (1987).

R. L. Keller, A. N. Paiazotto and S. J. Bai, "The Consideration of
Compressive Deformation in Polymer Fibers®, submitted to the AIAA Journai
for publication, (1987).

H. Chuah, C. Y-C. Lee and T. E. Helminiak, *Bulk Coagulation of PBT/Nylon
Molecular Composite®, Bulletin Am. Phys. Soc., 31, 518 (1986).

H. Chuah, T. Kyu and T. E. Helminiak, *The Kinetics of Phase Separation of
PBT/Nylon 66 Molecular Composite”, Proceedings Polym. Mater. Sci. and
Engr., ACS, 56, 58, April 1987.

H. Chuah, T. Kyu and T. E. Helminiak, "Phase Separation of

‘ Poly(p-phyenylene benzobisthiazole) /Nylon 66 Molecular Composite”,

Polymer, in print (1987).
F. E. Arnold, H. Chuah and L. S. Tan, Bisbenzocyclobutene (BCB): An
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.Acid-Stable Thermoset Matrix Host for Molecular Composites”, SAMPE

Proceedings, April 1988 (In print).

K. N. Ptak, K. M. Gupte, C. ¥Y-C. Lee and H. Chuah, "Direct Block
Coagulation of PBT/Nylon 66 Molecular Composite®, Proceedings Polymeric
Mater. Sci. and Engr., ACS, 57, 517 (August 1987).

H. Chauh, C. Y-C. Lee and T. E. Helminiak, *Molecular Composites:
Processing and Properties I', AFWAL-TR- (in print 1987).

S. Kumar, W. W. Adams, and T. E. Helminiak, “Uniaxial Compressive Strength
of High Modulus Fibers for Composites’, accepted for publication in
Journal of Reinforced Plastics and Composites. This paper was also
presented at the following meetings: (a) International Symposium on
Approaches to Property Limits, Princeton, NJ, August 1986; (b) American
Society for Composites, Dayton, OH, October 1986; and (c) Air Force
Ordered Polymers Meeting, Dayton, OH October 1986.

S. Kumar and R. S. Stein, "A Fourier Analyze Dynamic Birefringence
Apparatus,” J. Appiied Polymer Science., 34 1693 (1987).

S. Kumar, W. T. Mead, and k. &. Stein, ‘Dynamic Birefringence and Dynamic
Mechanical Studies on Acrylonitrile Copolymers”, J. Applied Polymer
Science, Vol. 34, 1702 (1887).

S. J. Krause, W. W. Adams and S. Kumar, “Lattice Imaging of PBO Fiber”,
American Physical Society Bulletinm, Voi. 32, Ne. 3, 836 (1987).

S. Kumar, D. E. Anderson, and W. W. Adams, "Crystallization and Morphology
of Poiy(aryl ether ether ketone), AFWAL-TR-86-4042, (1987) .

S. Kumar, "Morphology of PBT/Nylon Molecular Composite’, presented at Air
Force Ordered Polymers Meeting, Dayton, OH, October 1986.

H. E. Chuah and L. S. Tan, "Proceeding and Properties of Poly(p-phenylene
Benzobisthiazole) /Benzocyclobutene Molecular Composites”, Gordon
Conference on Thermoset Polymers, June 22, 1987, Coby-Sawyer College New
London, New Hampshire.

T. Abraham, E. J. Soloski, "Low Glass Transition Temperature Polyaramides:
Synthesis and Thermal Characterization™, preprinted at 194th National
Meeting, Am. Chem. Soc., New Orleans, LA (1987), Polymer Preprints, 28,
(2), 261 (1987).

R. C. Evers, G. J. Moore, "Ethynyl-Containing Phthaioyl Halides®, U. 5.
Patent 4,657,208 (1987).

R. C. Evers, G. J. Moore, "Ethynyl-Containing Aromatic Polyamide Resin’,
U. §. Patent 4,663,425 (1987).

L. R. Denny, I. J. Goldfarb and M. P. Farr, “Characterization of
Bisbenzocyclobutene High Temperature Resin and Bisbenzocyclobutene Blenced
With a Compatible Bismaleimide Resin®, presented at 193rd National
Meeting, Am. Chem. Soc., Denver, CO (1987), Polymeric Materials Science
and Engineering (PMSE) Preprints, 36, 656 (1987) .
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L. R. Denny, I. J. Goldfarb and M. P. Farr, "Characterization of
Bisbenzocyclobutene High Temperature Resin and Bisbenzocyclobutene Blended
ith a Compatible Bismaleimide Resin’, to be published in ACS Chem:stry,
Properties, and Applications of Crosslinking Systems Symposium Series

(1987) .

S. Kumar and W. W. Adams, "Structural Studies of Epoxy Resins, Acetylene
Terminated Resins, and Poiycarbonate,” Polymer, 28, 1497-1504 (1987).

W. Lusignea and W. W. Adams, *Ordered Polymer Applications ifn Space
Structures”, SAMPE Proceedings, Submitted July 1986.

W. W. Adams, S. J. Krause, T. B. Haddock, and G. E. Price, "Morphology of
a Phase Separated and Molecular Composite 30% PBT/70% ABPBI Block ‘
Copolymer", J. Polymer Science, Polymer Physics Edition, Submitted July
1986) .

J. J. Smith, H. Jiang, R. X. Eby, and W. W. Adams, "Laser Generation of
Ultrasound in High Modulus Fibers', Polymer Communications, 28, 14-15
{1887} .

J. W. Maciachlan, M. Maday, R. K. Eby, and W. W. Adams, “Characterization
of Rigid-Rod Molecular Composites by Thermal Wave and Ultrasonic Imaging’,

.Polymer Communications, 28, (1987).
W. W. Adams and R. K. Eby, "High-Performance Polymer Fibers™, Materials

Research Society Bulletin, December 1987.

S. J. Krause, T. B. Haddock, P. G. Lenhert, W.-F. Hwang, G. E. Price, T.
E. Helminiak, J. F. O'Brien, and W. W. Adams, "Morphology and properties
of Rigid Rod Poly-p-Phenylene Benzobisoxazole (PBO) and Stiff Chain
Poly-2,5(6) Benzoxazole (ABPBO) Fibers®, Submitted to Polymer (November
1987) .

T. Haddock, S. J. Krause, and W. W. Adams, "Electron Microscopy of a
Triblock Copolymer Molecular Composite,” Eleciron Microscopy Society of
America Meeting, Albuguerque, NM (August 1986) .

W. W. Adams, P. G. Lenhert, J. J. P. Stewart, H. E. Klei, R. K. Eby, H.

Jiang, and J. Smith, "The Ultimate Modulus of Rigid Rod Polymer Fibers,’ —_
International Symposium on Approaches to Property Limits in Polymers

Poster Session, Princeton, NJ (August 1986).

W. W. Adams, "Ordered Polymers and Rigid-Rod Molecular Composites, Invited
Lecture at the Teijin Co., Osaka, Japan (August 1986).

W. W. Adams, "Ordered Polymers and Rigid-Rod Molecular Composites,’ -
Invited Lecture, Okayama University, Okayama, Japan (August 1886) . .

. W. W. Adams, "“Ordered Pollymers and Rigid-Rod Molecular Composites,” -
Invited Lecture at the Toyobo Co., Katada, Japan (September 1986).

W. W. Adams, "Ordered Polymers and Rigid-Rod Molecular Composites,” Invited —
Lecture at the Toray Industries, Co., Otsu, Japan (September 1988).
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-BE Industries Co., Hirakata, Japan {September 19
W. W. Adams, S. J. Krause and T. B. Haddock, "Morpholegy of a Block
Copolymer Molecular Composite,  XIth International Congress on Electiron
Microscopy Poster Session, Kyoto, Japan (September 1986) .

W. W. Adams, J. M. Brady, D. Yang, and E. L. Thomas, *Direct Visualization
of Microstructural Deformation Processes in Polyethylene,’ XIth
International Congress on Electron Microscopy Poster Session, Kyoto, Japan
(September 1986).

W. W. Adams, "Ordered Polymers and Rigid-Rod Molecular Composites, Invited
Lecture at the Tongyang Nylon Central Research Labs., Anyang, Korea
(September 1986} .

P. Arsenovic, H. Wang, R. K. Eby, W. W. Adams, and J. M. Lin,
“Characterization of High Modulus Fibers by Laser-Generated Uitrasound,’
Poster paper at Thirtieth Bismial Polymer Symposium - Speciality Polymers,
Baltimore (November 1986).

W. W. Adams, “Ordered Polymers and Rigid-Rod Molecular Composgites,”
Invited Lecture, Cornell University, Ithaca, NY (April 1987).

W. W. Adams, ‘Ordered Polymers and Rigid-Rod Molecular Composites”,
Invited Leckture, Georgia Institute of Technology, Atlanta, GA (Aprin
1987).

H. Jiang, P. Arseonvic, R. K. Eby, J. M. Liu, and W. W. Adams, “Noniinear
Elasticity of Strong Fibers, Invited Lecture at the Society of Polymer
Science, Japan, 36th Symposium on Macromolecules, Tokyo, dJapan (October
1987).

J. W. Maclachlan, M. Madey., R. K. Eby, and W. W. Adams, "Characterization
of Rigid-Rod Molecular Composites by Photo-Thermal and Ultrasonic
Imaging, Polymer Gordon Conference, §M (July 1987).

W. W. Adams and S. G. Wierschke, *A Quest for New High-Performance
Materials,” Invited Lecture, U.S.A.F. Academy Department of Chemistry,
U.S.A.F. Academy, CO (October 1987) .

W. W. Adams, D. Yang and E. L. Thomas, *Direct Visualization of
Microstructure Deformation Processes in Polyethylene,’ Invited Lecture,
Electron Microscopy Society of America Meeting, Baltimore, MD (August
1987) .

S. J. Krause, W. W, Adams, S. Kumar, T. Reilly and T. Suzuki, "Low

Voltage, High Resolution Scanning Electron Microscopy of Polymers,’
Electron Microscopy Society of America Meeting, Balitmore, MD (August

1987) .

Y. Cohen, E. L. Thomas, and W. W. Adams, "Co-Crystallization of
Poly(p-phenylenebenzobisthiazole) [PBT] and Poly(phosphoric acid) {PPAL,”
Poster Paper, American Physics Society Meeting, New York (March 1987).
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H. Jiang, K. K. Eby and W. W. Adamg, “Non-elagtic Behavior of
Poly(para-phenylenebenzobisthiazole) (FBT) Fibere,® Poster Faper, American
Physical Society Meeting, New York (March 1987) .
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W. W. Adams, P. G. Lenhert, J. J. P. Stewart, H. E. Klei, R. K. Eby,
H. Jiang and J. Smith, *Experimental and Theoretical Modulus of Rigid-Rod
Polymers,  American Physics Society Meeting, New York (March 1987).

W. W. Adams, "Polymeric Structural Materials,® Guest Lecture in Materials
Selection Seminar Course, A.F. Institute of Technology, W-P AFB, OH
(October 1987).

1. J. Goldfarb, “Characterization of Crosslinking Polymers’, presented at
the 1087 Summer Polymer Conference on Crosslinked Polymers, Lake Mohawk,
NY (1987).

1. J. Goldfard, "Air Force Ordered Polymers and their Applications’,
presented at Materials Science Seminar, Johns Hopkins University (October
1987) .

14

52




° 1988

53



MILESTONE 37: CHOOSE APPROPRIATE GENERIC CHEMICAL STRUCTURES FOR
POLYMER SYNTHESIS FOR NLO ACTIVITY.

Although considerable progress has been made in understanding
molecular structure/NLO activity relationships, some important data
remains to be obtained in order to make a more judicious selection
of generic chemical structures for polymer synthesis. While beno-
bisthiazole structures containing thiophene groups show considerable
promise, the relationship of NLO activity to polymer molecular
weight still needs to be determined and will be addressed in new
milestone 41. The present milestone will accordingly be moved to
October 1989 to follow completion of milestone 41.

MILESTONE 39: SYNTHESIS OF IMPROVED NLO ORDERED POLYMERS

This milestone will be moved to September 1990 and will follow
milestones 37 and 41.

FY 88 Publications

R. C. Evers, T. D. Dang, and D. R. Moore, "Graft Copolymers of
Rod-Like Poly(p—phenylenebenzobisimidazole, * am. Chem. Soc. Div. of
Poly. Chem Preprints, 29, (1), 244 (1988). :

R. C. Evers, G. J. Moore, and T. Abraham, "Thermally Reactive
Aromatic Polyamides," J. of Polym. Sci., Poly. Chem. Ed. 26, 3213
(1988).

L. S. Tan and F. E. Arnold, "Benzocyclobutene in Polymer Synthesis.
II. Solid State Diels-Alder Polymerization Utilizing an In-situ
Generated Diene and an Alkyne," J. of Polymer Sci., Poly, Chem. Ed.,
25, 3159 (1987).

T. Abraham, E. J. Soloski, and R. C. Evers, "Amphorous Polyaramides
with Low Glass Transition Temperature," J. of Polym. Sci., Poly.
Chem. Ed., 26, 959 (1988).

s. J. Krause, T. B. Haddock, P. G. Lenhert, W.-F. Hwang, G. E.
Price, T. E. Helminiak, J. F. O'Brien, and W. W. Adams, "Morphology
and Properties of Rigid-Rod Poly-p-Phenylene Benzobisoxazole (PBO)
and Stiff-Chain Poly-2,5 Benzoxazole (ABPBO) Fibers." Polymer, 29,
1354 (1988).

L. S. Tan and F. E. Arnold, "Benzocyclobutene in Polymer synthesis
1: Homopolymerization of Bisbenzocyclobutene Aromatic Imides to Form
High Temperature Resistant Thermosetting Resins," Journal of Polymer
Sci., Poly. Chem. Ed., 26, 1819 (1988).

L. S. Tan, E. J. Soloski and F. E. Arnold, "Benzocyclobutene in
Polymer Synthesis III. Heat-Resistant Thermosets Based on
pield-Alder Polymerization of a Bisbenzocyclobutene and a
Bismaleimide," Journal of Polymer Sci., Poly. Chem. Ed., 26, 3103
(1988).
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E. Soloski, and L. Denny, "High Temperature Bisbenzocyclobutene
(BCB) Terminated Resin Properties,” Poly. Preprints, vol. 29, (1),

(1988).

Cc.-S. Wang, "Processing of Bulk Poly(phenylenebenzobisthiazole)/
Nylon-6,6 Molecular Composites," Polymer, 29, 285-288 (1988).

S. Kumar, and C. S. Wang, "x-Ray Study of Bulk PBT/Nylon-6,6
Molecular Composite," Polymer Communications, Vol. 29, 355-356

(1988).

H. H. Chuah, T. Kyu, and T. E. Helminiak, ”Pﬁase Separation in Poly
(p-phenylenebenzobisthiazole)/Nylon—6,6 Molecular Composite,”
polymer, 28, 2130 (1987).

D. R. Wiff, W-F. Hwang, H. H. Chuah, and E. J. Soloski, "Thermal
Analysis Studies on Thermoplastic Rigid Rod Molecular Composites,”
pPoly. Eng. Sci., 27, 1557 (1987).

S. Kumar, "A Fourier Analysis Dynamic Birefringence Apparatus,” J.
appl. Poly. Sci., 34, 795 (1987).

S. Kumar, "Dynamic Birefringence and Dynamic Mechanical Studies on
Acrylonitrile Copolymers,” J. appl. Poly. Sci., 34, 1693 (1987).

S. Kumar, "Structural Studies of Epoxy Resins, Acetylene Terminated
Resins and Polycarbonate,” polymer, 28, 1497 (1987).

s. J. Bai, R. L. Keller, A. N. Palazotto, "The consideration of
Compressive peformation in Polymer Fibers," AIAA-87-0759-CP,
87-0759, 245 (1987).

Patents

R. C. Evers and G. J. Moore, *Ethynyl-Containing Aromatic
Polyamides," U. S. pPatent No. 4,752,641 (1988).

L. S. Tan and F. E. Arnold, "Resins Systems Derived from
Benzocyclobytene-Alkyne Imide Monomers," U. S. Patent 4,675,370

(1987).

M. R. Unroe, B. A. Reinhardt and F. E. Arnold, *phenylquinoxaline
Resin Monomers," U. S. patent 4,683,309 (1987).

T. T. Tsai and F. E. Arnold, "Polybenzoxazole From
Aryloxy-Z,G—Naphthalic piacid., U. S. Patent 4,762,908 (1988).

T. T. Tsai and F. E. Arnold, "Benzazole Substituted Terephthalic
Acid Monomers," U. S. Patent Application SN 220644 (1988).

T. T. Tsai and F. E. Arnold, "Pendent Benzazole Rigid-Rod Aromatic
Heterocyclic Polymers, U. s. Patent Application SN 220094 (1988).
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B. A. Reinhardt, "Thermoplastic Aromatic Benzoxazoles and Method of
synthesis" U. S. Patent, AF Disclosure No. 18119 (1988).

B. A. Reinhardt and M. R. Unroe, "pecyloxy-Substituted Terephthalic
Acid Compositions and Method of Synthesis," U. S. Patent, AF
Disclosure No. 18225 (1988).

P. M. Lindley, B. A. Reinhardt and F. E. Arnold, "High Temperature
Solvent Resistant Armorphous Thermoplastic Phenylethynyl Quinoxaline
Resin Composition"™ U. S. Patent 4,731,442 (March 1988).

Technical Reports

M. R. Unroe, B. A. Reinhardt and F. E. Arnold, "Synthesis and
Thermal Properties of Aryl and Aryloxyethynyl Monomers for Thermoset
Resins of Reduced Crosslink Density" AFWAL-TR-88-4197 (1988).

P. M. Lindley, B. A. Reinhardt, and F. E. Arnold, "High Molecular
Weight polyphenylquinoxalines with Increased Solvent Resistance,"
AFWAL-TR-88-4198 (1988).

7. Abraham, E. J. Soloski, and R. C. Evers, "synthesis of
Noncrystalline Aromatic Polyamides," AFWAL-TR-88-4105 (April 1988).

R. C. Evers, G. J. Moore, and T. Abraham, "Polyamide with Reactive
Phenylethynyl Pendants," AFWAL-TR-88-4106 (April 1988).

J. W. MacLachlon, M. Maday, R. K. Eby, and W. W. Adams,
"Characterization of Rigid-Rod Molecular Composites by Thermal Wave
and Ultrasonic Imaging,” AFWAL-TR-88-4163 (November 1987).

W. W. Adams, C. J. Dymak, Jr., D. A. Grossie, and A. V. Fratini,
"The Crystal Structure of 1-Methyl-3-Ethylimidazolium Chloride,"
AFWAL-TR-88-4165 (June 1988).

s. J. Bai, R. L. Keller, and A. N. palazotto, Examination of
High-Performance Polymers Fibers Under Compressive peformation,
AFWAL-TR-88-4121, (February 1988).

A. V. Fratini, et al., Exploratory Development on Polymeric
Materials for Advanced Aircraft and Aerospace Vehicles,
AFWAL-TR-88-4084, (May 1988).

Presentations

R. C. Evers, T. D. Dang, and D. R. Moore, "Graft Copolymers of
Rod-Like Poly (p—phenylenebenzobisimidazole)," 3rd North American
Chemical Congress, Toronto, Canada, (June 1988).

R. C. Evers, "Synthesis Approaches for the Dispersion of Molecular

Reinforcement," Biennial Polymer Symposium, San Diego, california,
(November 1988). '

R. C. Evers and M. Dotrong, " Articulated Rigid-Rod Polymers
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containing Benzobisoxazole and Benzobisthiazole Moieties,” Materials
Research Society 1988 Fall Meeting, Boston, Massachusetts (November

1988).

H. H. Chuah, L. S. Tan and F. E. Arnold, "pisbenzocyclobutene {BCB):
An Acid-Stable Thermoset Matrix Host for Molecular Composites,”
SAMPE Proceedings, 33, 240 (1988), SAMPE Spring Meeting, Anaheim,
cA, (March 1988).

L. S. Tan and F. E. Arnold, "A Convenient Synthesis of High
Molecular Weight Poly(Amic-Dialkylamides), Polymer Preprints, 29,
(2,) 316 (1988), 196th American Chemical Society Meeting, Los
Angles, CA (September 1988).

T. T. Tsai and F. E. Arnold, "Benzobisazole Rigid-Rod Polymers with
Pendent Methyl Groups, Polymer Preprints, 29, (2), 324 (1988),196th
American Chemical Society Meeting, LoS angles, CA (September ‘1988).

F. E. Arnold, "The Birth of Ordered Polymer Technology For Air Force
Applications,” Materials Research Societly Symposium on the Materials
Science and Engineering of Rigid-Rod Polymers, Boston, MA. (November
1988).

F. E. Arnold, "Structural Modifications of Rigid-Rod Polymers,"
Materials Research Society 1988 Fall Meeting, Boston, MA. (November
1988)

p. L. VanderHart and L. S. Tan, "solid State NMR Studies of
Molecular Composites and Thermally Cured copolymers,” Materials
Research Society 1988 Fall Meeting, Boston, MA. (November 1988).

T. E. Helminiak, "Ordered Polymers," Naval Research Laboratory,
washington, D.C. (December 1987).

T. i: Helminiak, "Development of Ordered Polymers", Lockheed Co.,
Palo Alto, CA (September 1987).

T. E. Helminiak, "Reinforcement of Polymers by Rigid-Rod
Macromolecules," Naval Research Laboratory, Washington, D.C.
(September 1988).

Wen-Fang Hwang and T. E. Helminiak, "Concept and overview of
Rigid-Rod Molecular Composites," Materials Research Society 1988
Fall Meeting, Boston, MA. (November 1988).

Hoe H. Chuah, Thein Kyu and T. E. Helminiak "The Dynamics of Phase
Separation in Rigid-Rod Molecular Composites," Materials Research
Society 1988 Fall Meeting, Boston, MA. (November 1988).

Satish Kumar and T. E. Helminiak, "Compressive strength of High
Performance Fibers," Materials Research Society 1988 Fall Meeting,
Boston, MA. (December 1988).

J. L. Burkett and F. E. Arnold, “Phenylbenzthiazole Pendant
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-Terphenylene Rigid-Rod Benzobisazole Polymers,” 194th National
American Chemical Society Meeting, New Orleans, Louisiana (August
1987).

c. Benner, E. Soloski, H. H. Chuah, and L. S. Tan, "Determination of
Methane Sulfonic Acid Induced Degradation Products by Liquid
Chromatography," Ohio valley Chromatography Symposium, Houston
woods, Ohio (July 1987).

c.-S. Wang, W. T. K. Stevenson, and I. J. Goldfarb,
ncharacterization of Some Acetylene Terminated Sulfone Resins," 22nd
American Chemical Society Midwest Regional Meeting, Wichita, Kansas
(November 1987).

S. Kumar, "Structure and Properties of High-Performance Polymeric
and Carbon Fibers - An Overview," Fiber Producers Conference,
Greenville, South Carolina (April 1988).

H. H. Chuah, "Direct Block Coagulation of PBT/Nylon 66 Molecular
Composite," 194th National American Chemical Society, New Orleans,
Louisiana (September 1987).

S. Kumar and T. E. Helminiak, "compressive Strength of High
performance Polymeric Fibers," Materials Research Society 1988 Fall
Meeting, Boston, MA (November 1988).

C. S. Wang and S. J. Bai, "Processing, Properties and Structure of
Bulk Poly(p-phenylenebenzobisthiazole)/poly(etheretherketone)
Molecular Composites,” Materials Research Society 1988 Fall Meeting,
Boston, MA (November 1988).

s. A. Fawaz, A. N. Palazotto, and C. S. Wang, "Tensile and
Compressive Properties of Poly(p—phenylenebenzobisoxazole) Fibers,"
Materials Research Society Meeting, Boston, MA (November 1988).

S. J. Bai, G. E. Price, and W. W. Adams, "Small-Angle X-ray
Scattering on Fibers of Heteroaromatic Polymers,” Materials Research
Society 1988 Fall Meeting, Boston, MA (November 1988).

L. R. Denny and E. J. soloski, "High Temperature Bisbenzocyclobutene

(BCB) Terminated Resin Properties,”" 3rd North American Chemical
Congress, Toronto, canada (June 1988).
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'UBLICATIONS; PATENTS; TECHNICAL REPORTS AND PRESENTATIONS:

>UBLICATIONS:

M. Dotrong and R. C. Evers, "RIGID-ROD BENZOBISTHIAZOLE POLYMERS WITH
REACTIVE FLUORENE MOIETIES: I. SYNTHESIS AND PRELIMINARY CHARACTERIZATION",
american Chemical Society pivision of Polymer Materials: Sci and Engineering
Preprints, 60, 507 (1989)

I. J. Goldfarb and J. Medrano, "pREDICTION OF THIRD ORDER NONLINEAR OPTICAL
ACTIVITY IN ORDERED POLYMERS", in J. Messier et.al, (eds.) Nonlinear Optical
Effects in Organic Polymers, Kluwer Academic Publishers, 93-99 (1989)

T. D. Dang, L. S. Tan, K. H. Wei, H. H. chuah and F. E. Arnold,
*"pSUEDO-LADDER STRUCTURES VIA DIHYDROXY PENDENT BENZOBISTHIAZOLE RIGID-ROD
POLYMERS", Organic Coatings and Applied Polymer Sci Proceedings, 60, 424
(1989)

J. Burkett, S. Bhattacharya, H. H. chauh, C. S. Wang and F. E. Arnold,
"DISRUPTIVE PACKING ORDER VIA BULKY BENZOBISTHIAZOLE RIGID-ROD POLYMERS",
Oorganic Coatings and Applied Polymer sci proceedings, 60, 517 (1989)

BISTHIAZOLE RIGID-ROD COPOLYMERS VIA LABILE METHYL GROUPS", Organic

‘ Tsai, K. W. Wei, H. H. Chuah, C. S. Wang and F. E. Arnold, "CROSSLINKED
ngs and Applied Polymer sci Proceedings, 60, 715 (1989)

T. T. Tsai, W. F. Hwang and F. E. Arnold, "SYNTHESIS AND PROPERTIES OF HIGH
STRENGTH HIGH MODULUS ABA BLOCK COPOLYMERS", Journal of Polymer sci., Poly
Chem. Ed., 27, 2839 (1989)

H. H. Chuah, L. s. Tan and F. E. Arnold, "BISBENZOCYLOBUTENE: A THERMOSET
MATRIX HOST FOR RIGID-ROD MOLECULAR COMPOSITE", Polymer Engineering and Sci.,
29, 107 (1989)

L. R. Denny, I. J. Goldfarb and M. P. Farr, "CHARACTERIZATION OF
BISBENZOCYCLOBUTENE HIGH TEMPERATURE RESIN AND BISBENZOCYCLOBUTENE BLENDED
WITH A COMPATIBLE BISMALEIMIDE RESIN", Cross-Linked Polymers; Chemistry,
Properties and Applications, 366-378 (1988)

G. T. Cheeck and D. s. Dudis, "gTRUCTURE OF CIS—BIS(PENTAFLUOROPHENYL)
VINYLENE BIS(PENTAFLUOROBENZOATE)", Acta Crystallogr., c45, 617 (1989)

J. L. Flippen-Anderson and D. S. Dudis, "STRUCTURE OF 2,4,6-TRINI-
TROPHENYLHYDRAZINE", Acta Cryst., c45, 1107 (1989) -

Y. F. Chen and C. Y-C Lee "COUPLING OF MICROWAVE ENERGY WITH CARBON )
REINFORCED COMPOSITES", Am. Chem. Soc. Division of Polymer Materials: Sci.
and Engineering pPreprints, 60, 861 (1989)
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I.Q and C. ¥-C Lee, "PROCESSING AND CHARACTERIZATION OF PBZT/ZYTEL 330
[OLECULAR COMPOSITE", Am. Chem. Soc. Division of Polymer Materials: Sci. and

'ngineering Preprints, 60, 739, (1989)

. Crasto, W. Huh, and C. Y-C Lee, "PROCESSING OF PBZT/NYLON MOLECULAR
‘OMPOSITE VIA DIRECT BLOCK COAGULATION", Material Research Society Fall Mtng

'roceedings, 302 (1988)

;. Kumar, W. W. Adams and T. E. Helminiak, "UNIAXIAL COMPRESSIVE STRENGTH OF
JIGH MODULUS FIBERS FOR COMPOSITES", Journal of Reinforced Plastics and
omposites", 7, 108-119 (1988)

3. Kumar, "STRUCTURE AND PROPERTIES OF HIGH PERFORMANCE POLYMERIC AND CARBON
FIBERS - AN OVERVIEW", SAMPE Quarterly, 20, 31 (1989)

s. J. Krause, T. B. Haddock, G. E. Price and W. W. Adams, "MORPHOLOGY AND
MECHANICAL PROPERTIES OF A PHASE SEPARATED AND MOLECULAR COMPOSITE 30% PBT/70%

ABPBI TRIBLOCK COPOLYMER", Polymer, 29, 195-206 (1988)

p. Arsenovic, H. Jiang, R. K. Eby, W. W. Adams and J. M. Liu, "NONLINEAR
ELASTICITY OF CARBON FIBERS", in Carbon '88, B. McEnaney and T. J. Mays, eds.,
i10P Press, Ltd., Bristol, 485-487 (1988)

s. J. Krause, D. L. Vezie and W. W. Adans, "gTRAIGHTENING OF PLEATED SHEET
s CTURE IN FIBERS OF POLY(P—PHENYLENETEREPHTHALAMIDE) - KEVLAR™ 149",
P er Communications, 30, 10-13 (1989)

S. Kumar and W. W. Adams, "ELECTRON BEAM DAMAGE IN HIGH-TEMPERATURE POLYMERS",
Polymer, (In Press 1989)

W. W. Adams, S. Kumar, D. C. Martin and K. Shimamura, "LATTICE IMAGING OF
POLY(P-PHENYLENEBENZOBISOXAZOLE) (PBO) FIBER", Polymer Communications, 30,
285-288 (1989)

c. J. Dymek, Jr., D. A, Grossie, A. V. Fratini and W. W. Adams,
"HYDROGEN-BONDED ION-ION INTERACTIONS IN A MOLTEN SALT PRECURSOR: THE CRYSTAL
STRUCTURE OF l-METHYL—3—ETHYLIMIDAZOLIUM CHLORIDE", Journal of Molecular

S;Fucture, (In Press 1989)

H. C. Chuah, T. Kyu, T. E. Belminiak, "SCALING ANALYSIS IN THE PHASE
SEPARATION OF POLY(p—PHENYLENEBENZOBISTHIAZOLE/NYLON 66 RIGID-ROD MOLECULAR
COMPOSITES", Polymer, ég, 159 (1989)

J. F. Blake, S. G. Wierschke and W. L. Jorgensen, "YARIATIONAL TRANSITION
STATE FOR THE REACTION OF CL_C: WITH ETHYLENE AND THE THERMODYNAMICS OF
CARBENE ADDITIVITY", Journal’of Am. Chem. Society, 111, 1919 (1989)

In addition, 17 refereed papers from the 1988 Fall Research Meeting of the
Materials Research Society are scheduled for publication late this year and
will be listed in the FY91 WUDA.
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.« C. Evers and M. Dotrong, "GRAFT COPOLYMERS OF ARTICULATED ROD-LIKE
'OLYMERS", U. S. Patent, AF Disclosure No. 18,423 (1988)

\. C. Evers and M. Dotrong, "ROD-LIKE POLYMERS WITH REACTIVE FLUORENE

e

{OIETIES", U. S. patent, AF Disclosure No. 18,515 (1988)

r. T. Tsai and F. E. Arnold, "CROSSLINKABLE RIGID-ROD BENZOBISAZOLE
*OPOLYMERS", U. S. patent, AF Disclosure No. 18,865 (1989)

4. §. Tan and F. E. Arnold, "ONE POT SYNTHESIS OF HIGH MOLECULAR WEIGHT POLY
(AMICDIALKYLAMIDES)", U. S. Patent, AF pisclosure No. 18,866 (1989) '

r. T. Tsai and F. E. Arnold, “CROSSLiNKABLE RIGID-ROD BENZOBISAZOLE POLYMERS",
u. §. patent, AF Disclosure No. 18,867 (1989) :

7. D. Dang, H. H. chuah, L. S. Tan and F. E. Arnold, "DIHYDROXY PENDENT
RIGID-ROD BENZOBISAZOLE COPOLYMERS", U. S. pPatent, AF Disclosure NoO 18,868

(1989)
T. D. bang, H. H. chuah, L. S. Tan and F. E. Arnold, "DIHYDROXY PENDENT
RIGID-ROD BENZOBISAZOLE POLYMERS", U. S. patent AF Disclosure No, 18,869
(1989)

Reinhardt, M. R. unroe, "DECYLOXY—SUBSTITUTED TEREPHTHALIC ACID

SITIONS AND METHODS OF SYNTHESIS", U. S. Pat Application No. SN 7,241,646
( 8)

B. A. Reinhardt, "THERMOPLASTIC AROMATIC BENZOXAZOLES AND METHOD OF
SYNTHESIS", U. S. patent Application No. SN 17,241,645 (1988)
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“Holographic Photopolymerization-based Templating of Nanosized Particles,” Current Advances in
BioPhotonics and Nanomedicine, Buffalo, NY (October, 2000).

R. J. Berry, J. P. Moore, A. N. Davis, M. Schwartz, R. K. Bharadwaj, “Computational Nanotribology:
SAM:s for MEMS,” Fall Meeting, Materials Research Society, Boston, MA (November 2000).

C. L. Dennis, V. P. Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon, R. A. Vaia and T.J. Bunning,
“Holographic Photopolymerization-based Templating of Nanosized Particles,” Fall Meeting, Materials
" Research Society, Boston, MA (November 2000).

L. R. Denny, J. W. Baur, M. D. Alexander Jr., R. Kannan, S. M. Kirkpatrick and S. J. Clarson, “Two-
photon Absorption Induced Photopolymerization,” 39% International SAMPE Technical Conference,




Boston, MA (November 2000).

*T. J. Bunning, L. V. Natarajan, V. P. Tondiglia, R. A. Vaia, C. L. Dennis, D. W. Tomlin and R. L.
Sutherland, “Formation of Switchable and Non-switchable Gratings Using Holographic Photochemistry,”
Photonics West 2001, San Jose, CA (January, 2001).

S. J. Clarson, W. A. Feld, T. Bunning, M. O. Stone, P. Fleitz, R. Vaia and L.-S. Tan, “Advanced Optical

Composites,” Dayton Area Graduate Studies Institute (DAGSI) Symposium, Air Force Institute of
Technology, Wright-Patterson AFB, OH (February 2001).

*R. Kannan, L.-S. Tan and R. C. Evers, “Design and Synthesis of Two-Photon Absorbing Chromophores,”
6™ International Conference on Frontiers of Polymers and Advanced Materials, Partheon Golden Beach,
Jaboatio dos Guararpes Pernambuco, Recife, Brazil (March 2001).

C. L. Dennis, V. P. Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon, R. A. Vaia and T. J. Bunning,
“Holographic Photopolymerization-based Templating of Nanosized Particles,” American Chemical
Society, Dayton Section, Hope Hotel, Wright-Patterson AFB, OH (March 2001).

W. A. Feld, J. Sawyer, M. Matuszewski, S. J. Clarson, T. Bunning, M. O. Stone, P. Fleitz, R. Vaia and L.-
S. Tan, “Advanced Optical Composites Based on Two-Photon Absorbing Materials” American Chemical
Society, Dayton Section, Hope Hotel, Wright-Patterson AFB, OH (March 2001).

M. D. Alexander Jr., T. Dang, C. E. Specker, M. Houtz, R. J. Spry and Fred E. Arnold, “Low Dielectric
Constant Polymers For Next Generation Microelectronic Packaging,” 199" Electrochemical Society
Meeting, Washington D.C. (March 2001). ‘ '

T. J. Bunning, C. L. Dennis, V. P. Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon and R. A. Vaia,
“Organization of Nanoparticles Using Holographic Photopolymerization,” March Meeting, American
Physics Society, Seattle WA (March 2001).

M. D. Alexander Jr., T. Dang, C. E. Specker, M. Houtz, R. J. Spry and Fred E. Amnold, “High Tg, Low
Dielectric Constant Aromatic Benzoxazoles Containing Allylether Pendent Groups For Use in
Microelectronic Packaging,” Materials Research Society, San Francisco, CA (April 2001).

M. F. Durstock, M. D. Alexander Jr., J. Baur, T. D. Dang, B. E. Taylor and Fred E. Arnold, “Fundamental
Studies on N-Type Polymers and Their Incorporation into Photovoltaic Devices,” Materials Research
Society, San Francisco, CA (April 2001).

J.-B. Baek, P. T. Mather and Loon-Seng Tan, “Synthesis and Chain-end Functionalization of a New
Hyperbranched Poly(arylene-ether-ketone-imide),” 221st National Meeting, American Chemical Society,
San Diego, CA (April 2001).

J.-B. Baek, J. B. Ferguson and L.-S. Tan, “Hyperbranched Aromatic Polyamides Containing Ether and
Quinoxaline Units and Their Blends with BMI,” 221st National Meeting, American Chemical Society, San

Diego, CA (April 2001).

T.D. Dang, N. Venkatasbramanian, E. B. Baum, W. A. Feld and F. E. Arnold, “Aromatic Benzobisazole
Polymers Containing 4-Hydroxypyridine-2,6-diyl Units,” 221st National Meeting, American Chemical
Society, San Diego, CA (April 2001).

T.D. Dang, J. A. Johnson and F. E. Amold , “Post-functionalized 1H-Pyrazole Based Benzoxazoles For
High Performance Coatings Applications,” 221st National Meeting, American Chemical Society, San
Diego, CA (April 2001).




I. Kuhr, J. Sawyer, W. A. Feld, R. Kannan, L.-S. Tan and S. Clarson, “The Functionalization of Thermally
Stable NLO Chromophores,” 221st National Meeting, American Chemical Society, San Diego, CA (April
2001). '

N. Venkatasbramanian, T. D. Dang, T. A. Vance and F. E. Amold, “Rigid-Chain Benzobisazole Polymers
With Two Sulfonic Acid Pendants,” 221st National Meeting, American Chemical Society, San Diego, CA
(April 2001).

S. C. Tan, H. Sun, Z. Bai, J. E. Mark and F. E. Amold, “Structural Foams of Improved Strength and
Thermal Stability from Random-Coil and Rigid-Rod Polymers,” AFOSR Program Review, Polymer
Matrix Composites, Long Beach, CA (May 2001). .

*F. E. Amold, “Materials That Generated a New Technology (Ordered Polymers),” Ashland Chemical
Company, Dublin, OH (May 2001).

*T. D. Dang and F. E. Amnold, “Alignment of SWNT,” Defense University Research Conference in
Nanotechnology, Houston, TX (July 2001).

*S. Kumar, T. D. Dang, R. Smaley and F. E. Amold, “Rigid Rod Polyrhers / SWNT Alignment and
Crosslinking,” Defense University Research Conference in Nanotechnology, Houston, TX (July 2001).

*S J. Bai, Y. S. Chen, J. P. Sun, T. D. Dang and F. E. Amold, “Synthesis and Ionic Conductivity of Water-
Soluble Heterocyclic Aromatic Polyelectrolytes,” International Conference on Materials for Advanced
Technologies, Singapore (July 2001).

*T. D. Dang , N. Venkatasbramanian and F. E. Amnold. “PBO Based Fuel Cell Membranes,” Foster-Miller,
Inc., Waltham, MA (August 2001).

J-B. Back, S. R. Simko and L.-S. Tan, “Synthesis and Polymerization of a Bis(o-aminophenol)carboxylic
Acid AB, Monomer,” 222nd National Meeting, American Chemical Society, Chicago, IL (August 2001).

J.-B. Baek and L.-S. Tan, “Synthesis and Characterization of Ether-ketone Hyperbranched Polymers From
Mixtures of AB, and AB Monomers,” 22nd National Meeting, American Chemical Society, Chicago, IL
(August 2001).

'F. Nifiatis, R. Kannan, S. M. Kirkpartick, J. W. Baur, « Mechanistic Issues on Two-Photon
Polymerization,” 22nd National Meeting, American Chemical Society, Chicago, IL (August 2001).

B. L. Farmer, R. J. Berry, R. K. Bharadwaj, “Molecular Dynamics Simulations of POSS-Containing
Polymers,” 222nd National Meeting, American Chemical Society, Chicago, IL (August 2001).

*S. Kumar, X. Zhang, T. D. Dang R. Sivarajan, P. A. Willis, R. H. Hauge, R. E. Smalley and F. E. Amold,
“Alignment of Single Wall Carbon Nano Tubes in Rigid-Rod Polymers,” Second Georgia Technical
Conference on Nanoscience and Technology, Atlanta, GA (September 2001).

J. Wu, G.-M. Kim, P. T. Mather, N. Venkatasubramanian, T. D. Dang and F. E. Amold, “Rod/Coil

Molecular Composites: Relationship Between Rheology and Morphology,” 16™ Annual Meeting,
American Society of Composites, Blacksburg, VA (September 2001).

Invention Disclosures and Patents Granted:




L.-S. Tan, B. Sankaran and D. S. Nagvekar, “Electropolymerization of Monomers Comprised of Aniline-
Thiophene and Aniline-Bithiophene Units,” U. S. Pat. 6,197,921 (March 6, 2001).

R. Kannan, B. A. Reinhardt and L.-S. Tan, “Multi-Armed Chromophores with Very Large Two-Photon
Absorption Cross-Sections.” U. S. Pat. Appl. S/N 09,731,549 (8 Dec 2000).

T. D. Dang and F. E. Arnold, “Allyl Pendent Homo and Copolymer Systems,” U. S. Pat. Appl. S/N
09,780,705 (2001).

T. D. Dang, R. J. Spry, M. D. Alexander and F. E. Arnold, “Oxyallyl Pendent Benzoxazole Polymeric -
Materials,” U. S. Pat. Appl. S/N 09,777,384, (2001). ’

T. D. Dang, N. Venkatasubramanian and F. E. Amold, “Extended-Rod Benzobisazole Polymers,” U. S.
Pat. Appl. SN 09,776,063,/(2001).

T. D. Dang, S. Kumar and F.E. Arnold, “Liquid Crystalline Compositions of Rigid-Rod Polymers and
Carbon Nanotubes and Products Produced Thereby,” U. S. Pat. Appl. GTRC ID 2527 (2001).

R. Kannan, L.-S. Tan and R. A. Vaia, “Two-Photon Responsive Chromophores Contéining 1,3,5-Triazine
as pi-Electron Accepting Core,” Air Force Invention Disclosure 521 (2001).

R. Kannan, L.-S. Tan and R. A. Vaia, “Organic Two-Photon Absorbers Containing Thiazole-based Fused
Ring Systems as n-Electron Accepting Cores,” Air Force Invention Disclosure 548 (2001).

J.-B. Baek and L.-S. Tan, “Quinoxa]ine-coniaining AB, Monomers for Hyperbranched Aromatic
Polyamides,” Air Force Invention Disclosure 556 (2001).

J.-B. Baek, L.-S. Tan and J. B. Ferguson, “Amine-terminated Hyperbranched Quinoxaline-amide Polymers
as Room-Temperature Initiators for Bismaleimide Polymerization,” Air Force Invention Disclosure 557

(2001).

J.-B. Baek and L.-S. Tan, “Bisphenol Aryl Fluoride AB, Monomer and the Hyperbranched Polymer
Therefrom,” Air Force Invention Disclosure 559 (2001).

J.-B. Baek and L.-S. Tan, “Hyperbranched Poly(arylene-ether-ketone-imide) Containing Thermally
Reactive Groups,” Air Force Invention Disclosure 560 (2001).




Publications (Refereed):

F.J. Medellin-Rodriguez, C. Burger, B.S. Hsiao, B. Chu, R.A. Vaia, and S. Phillips, “Time-resolved shear
behavior of end-tethered Nylon 6-clay nanocomposites followed by nonisothermal crystallization,”
Polymer, 42, 9015 (2001)

D. M. Lincoln, R. A. Vaia, Z.-G. Wang and B. S. Hsiao, “Secondary structure and elevated-temperature
crystallite morphology of nylon 6/layered silicate nanocomposites,” Polymer, 42, 1621, (2001).

D. M. Lincoln, R. A. Vaia, Z.-G. Wang, B. S. Hsiao and R. Krishnamoorti, “Temperature dependence of
polymer crystalline morphology in nylon 6 montmorillonite nanocomposites,” Polymer, 42, 9975 (2001).

J. M. Brown, D. C. Curliss and R. A. Vaia, “Thermoset — layered silicate nanocomposites: Quaternary
ammonium montmorillonite with primary diamine cured epoxies,” Chem. Mater., 12, 3376 (2000)

Publications (Unrefereed):




R.A. Vaia and W. Lui, “Smiall Angle Scattering of Polymer-Layered Silicate Nanocomposites,” Polym.
Mater. Sci. Eng., 85, 14 (2001).

B.L. Farmer, R.A. Vaia and R.K. Bharadwaj, “Modeling of Organicélly Modified Layered Silicates in
Binary Solvents, Polym. Prepr. (Am. Chem. Soc., Div. Polym. Chem.), 42(2), 21 (2001).

G. B. Rossi, G. Beaucage, T.D. Dang and R. Vaia, “Emmulsion Technique for Polymer-based Molecular
and Nanocomposites, Polym. Prepr. (Am. Chem. Soc., Div. Polym. Chem.), 42(2), 29 (2001)

D.M. Lincoln, R.A. Vaia, Z-G. Wang, B.S. Hsiao, R. Krishnamoorti “ Structural Model for Nylon-
Montomorillonite Nanocomposites,” Polym. Prepr. (Am. Chem. Soc., Div. Polym. Chem.), 42(2), 55
(2001)

D.M. Lincoln, R.A. Vaia, J.M. Brown, and T.H. Benson-Tolle, “Revolutionary nanocomposite materials
to enable space systems in the 21st century,” 2000 IEEE Aerospace Conference Proceedings 4, 183 (2000).

Publications (Submitted): .
None
Lectures, Presentations, Talks (*indicates invited presentation):

*D. L. Lincoln and R.A. Vaia, “Nanostructured Polymers: Opportunities and Challenges,” AFOSR
Workshop on Nanocomposites, Blacksburg, VA (September 2001).

*R.A. Vaia and W. Lui, “Small Angle Scattering of Polymer-Layered Silicate Nanocomposites,” 222"
National Meeting, American Chemical Society, Chicago, IL (August 2001).

*B.L. Farmer, R.A. Vaia and R K. Bharadwaj, “Modeling of Organically Modified Layered Silicates in
Binary Solvents,” 222" National Meeting, American Chemical Society, Chicago, IL (August 2001).

D.M. Lincoln, R.A. Vaia, Z-G. Wang, B.S. Hsiao, and R. Krishnamoorti, “Structural Model for Nylon-
Montomorillonite Nanocomposites,” 222" National Meeting, American Chemical Society, Chicago, IL
(August 2001).

*R.A. Vaia “Model System for Nanocomposites: Morphology of Organically Modified Layered Silicates in
Binary Solvents” Nanocomposites 2001: Path to Commercialization, Baltimore, MD (June 2001)

* M. Alexander, C-S. Wang, R.A. Vaia, “Multifunctional Carbon Nanotube-Polymer Hybrid Materials”
Nanostructured Materials 2001: Application and Commercialization, Chicago, IL (June 2001)

* D. M. Lincoln, R. A. Vaia, H. Fong, J. H. Sanders and S. H. Phillips, "Polymeric-Based Nanostructured
Materials for Advanced Launch and Space Applications, " 10™ International Conference Additives 2001,
Hilton Head, SC (19 March 2001).

R.A. Vaia, B.L. Farmer, W. Lui, and R. Bharadwaj, “Morphology Development of Organically-Modified
Layered Silicates in Binary Solvents: Model System for Polymer Nanocomposites,” March Meeting,
American Physics Society, Seattle WA (March 2001).

*D. M. Lincoln and R. A. Vaia, "Nanocomposites: An Air Force Perspective, " Society for the
Advancement of Materials and Process Engineers, New Jersey Chapter, February meeting, Newark, NJ (2
February 2001).

*R.A. Vaia, and W. Lui, “Morphology of Organically Modified Layered Silicates (OLS) in Solvent: Model
System for Polymer Nanocomposites,” Particles 2001, ACS Division of Colloid Science, Orlando, FL
(February, 2001) '




*D. M. Lincoln and R. A. Vaia, "Plastic and Dirt, A Good Combination?, " Faculty Seminar, United Stated
Air Force Academy, Department of Chemistry, Colorado Springs, CO (November 2000).

D. Dean, R. Ullah, G. Price, R.A. Vaia, “Phenolic/Layered Silicate Nanocomposites: Synthesis and
Characterization,” Materials Research Society Fall Meeting, Boston, MA (November 2000).

*R.A. Vaia, B.L. Farmer, J. Brown, W. Lui, and R K. Bharadwaj, “Multi-component Systems Containing
Nanoscale Dispersions of Organically Modified Layered Silicates,” Materials Research Society Fall
Meeting, Boston, MA (November 2000).

Invention Disclosures and Patents Granted:

None




Publications (Refereed):

W. Xie, Z. Gao, K. Liu, W-P. Pan, R.A. Vaia, D. Hunter, A. Singh, “Thermal characterization of
organically modified montmorillonite,” Thermochim. Acta, 367, 339 (2001)

R. A. Vaia; D. W. Tomlin, M. D. Schulte and T. J. Bunning, “Two phase morphology of polymer/LC
composites,” Polymer, 42, 1055 (2001)

R. A. Vaia and E. P. Giannelis, “Liquid crystal polymer nanocomposites: Direct intercalation of
thermotropic liquid crystalline polymers into layered silicates,” Polymer, 42, 1281 (2001).

W. Xie, Z. Gao, W-P. Pan, D. Hunter, A. Singh, and R.A. Vaia, “Thermal Degradation Chemistry of Alkyl
Quaternary Ammonium Montmorillonite,” Chem. Mater. 13,2979 (2001).

M. Banach, G. Beaucage and R. A. Vaia, “Relaxation and flow of polymer thin films in isothermal
temperature jump measurements,” J. Polym. Sci., Part B: Polym. Phys., 38, 2929 (2000).

Publications (Submitted):

H. Fong, W. Liu, C-S. Wang and R.A. Vaia, “Generation of Electrospun Fibers of Nylon 6 and Nylon 6-
Montmorillonite Nanocomposite,” Polymer (2001) in press.

Publications (Unrefereed):

R.A. Vaia, H. Fong, W. Lui, C-S. Wang, Generation of Electrospun Fibers of Nylon 6- Montmorillonite,
Polym. Prepr. (Am. Chem. Soc., Div. Polym. Chem.), 42(2), 63 (2001)
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Lectures, Presentations, Talks (*indicates invited presentation):
*R.A. Vaia, “Nanostructured Materials: Challenges and Opportunities,” North American Thermal Analysis
Society Conference, St Louis, MO (September 2001).

*M. Alexander and R.A. Vaia “Nanostructured Polymeric Materials for Aerospace Applications,” EOR
Workshop on Nanostructures in Polymer Composites, Nottingham, England (September, 2001)

R.A. Vaia, H. Fong, W. Lui, and C-S. Wang, “Generation of Electrospun Fibers of Nylon 6-
Montmorillonite,” 222" National Meeting, American Chemical Society, Chicago, IL (August 2001).

* R.A. Vaia, “Nanostructured Materials: Challenges and Opportunities,” National Space and Missiles
Materials Symposium, Monterrey, CA (June 2001).

*M. Alexander and R.A. Vaia “Polymer Nanocomposites” Nanomaterials and Nanocomposites Session,
SAMPE 2001 , Long Beach, CA (May, 2001)

* R.A. Vaia, “Nanostructured Materials for Aerospace: Opportunities and Issues” 221" National Meeting,
American Chemical Society, San Diego, CA (March 2001).

X. Huang, S. Lewis, W.J. Brittain, and R.A. Vaia, “Nanocomposite Formation via Cyclic Oligomers,” 221"
National Meeting, American Chemical Society, San Diego, CA (March 2001).

G. Beaucage, M.J. Banach, and R.A. Vaia, «Relaxation of Polymer Thin Films in Temperature Jump
Measurements,” March Meeting, American Physics Society, Seattle WA (March 2001).

*R.A. Vaia, “Polymer-Inorganic Nanocomposites: Processing for Properties” C&AE in Polymer
Processing, Gordon Conference, Ventura, CA, (March 2001)

*R.A. Vaia, “Polymer Nanocomposites: Issues and Opportunities,” Tuskegee University, (November 2000)
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Publications (Refereed):

M.F. Durstock, B.E. Taylor, R.J. Spry, L.Y. Chiang, S. Reulbach, K. Heitfield, J.W. Baur, “Electrostatic
Self-assembly as a Means to Create Organic Photovoltaic Devices”, Synthetic Metals, 116 (1-3), 373
(2001).

J.W. Baur, M.F. Durstock, B.E. Taylor, R.J. Spry, S. Reulbach, L.Y. Chiang, “Photovoltaic Interface
Modification Via Electrostatic Self-Assembly,” Synthetic Metals, 121, 1547 (2001).

Publications (Unrefereed):

E.E. Donaldson, M. F. Durstock, B.E. Taylor, D.W. Tomlin, L.C. Richardson and J.W. Baur, “Hybrid
Polymer-Based Photovoltaics via Carbon Nanotubes and Electrostatic Self-Assembly,” The International
Society for Optical Engineering 46th Annual Symposium on Optical Science and Technology,

San Diego, CA (2001).

Lectures, Presentations, Talks:

E. Donaldson, M.F. Durstock, B.E. Taylor, D. Tomlin, L. Richardson, J.W. Baur, “Hybrid Polymer-Based
Photovoltaics via Carbon Nanotubes and Electrostatic Self-Assembly,” The International Society for
Optical Engineering 46th Annual Symposium on Optical Science and Technology, San Diego, CA, (August
2001). ' '

M.E. Durstock, B.E. Taylor, R.J. Spry, and J.W. Baur, “Alternative Materials and Processing for Organic
Photovoltaic Devices”, The Electrochemical Society, Washington D.C. (March 2001).

M.F. Durstock, Max D. Alexander, Jr., J.W. Baur, T.D. Dand, F.E. Amold, B.E. Taylor, “Fundamental
studies on n-type polymers and their incorporation into photovoltaic devices”, Spring Meeting of the
Materials Research Society, San Francisco, CA (April 2001).

J.W. Baur, M.F. Durstock, B.E. Taylor, R.J. Spry, P. Chung, A.J. Epstein, “Near infrared photovoltaic

response from self-assembled films of self-doped conducting polymers”, Spring Meeting of the Materials
Research Society, San Francisco, CA (April 2001).
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M.F. Durstock, “Alternative Materials for Polymer-based Photovoltaic Devices”, Photovoltaics Workshop,
Wright-Patterson Air Force Base, OH (June 2001).

E.E. Donaldson, J.W. Baur and R.A.Vaia, “Fabrication and Characterization of Core-Shell Nanoparticles,”
Dayton Section, American Chemical Society, Dayton, OH (March 2001).

M.F. Durstock, J.W. Baur, R.J. Spry, and B.E. Taylor, “Electrostatic Self-Assembly of Organic
Photovoltaic Devices,” Fall Meeting, Ohio Section, American Physical Society, Toledo, OH (October

2000).
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. Publications (Refereed):

J. W. Baur, M. F. Durstock, B. E. Taylor, R. J. Spry, S. Reulbach and L. Y. Chiang, “Photovoltaic Interface
Modification Via Electrostatic Self-Assembly,” Synth. Met., 121, 1547 (2001).

G.P.Das, R. A. Vaia, A. T. Yeates and D. S. Dudis, “A Theoretical Model for Excited State Absorption,” Synth.
Met., 116 (1-3), 281 (2001).

X. Duan, D. S. Dudis and A. T. Yeates, “Electronic Structure and Energy Band Gap Studies for
Poly-(1,3-Thienyl-Squaraine) and Its Dianion,” Synth. Met., 116 (1-3), 285 (2001).

M. F. Durstock, B. Taylor, R. J. Spry, L. Chiang, S. Reulbach, K. Heitfield and J. W. Baur, “Electrostatic Self-
Assembly as a Means to Create Organic Photovoltaic Devices,” Synth. Met., 116 (1-3), 373 (2001).

B. Kumar, L. Scanlon and R. J. Spry, “On the Origin of Conductivity Enhancement in Polymer-Ceramic
Composite Electrolytes,” J. Power Sources, 96, 337 (2001).
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M. D. McClain and D. S. Dudis, “Electronic and Structural Consequences of n-Doping:
Bithiazole Oligomers and Partially Reduced Bithiazolium Cations,” Synth. Met., 116 (1-3), 199 (2001).

A.T. Yeates, D. S. Dudis and J. W. Connolly, “Triplet Excitons in BBL,” Synth. Met., 116 (1-3), 289 (2001).

A.T. Yeates, D. S. Dudis and J. S. Wilkes, “Nonlinear Optical Properties of the Salts of ‘Diffuse’
Anions,” Proc. S.P.LE. - Int. Soc. Opt. Eng., 4106, 334 (2000).

X. Duan, D. S. Dudis, D. S. Nagvekar, B. Sankaran and L.-S. Tan, “Reduction Processes of Aromatic-
Bis(squarate)s,” Theochem., 529, 161 (2000).

Publications (Unrefereed):

M. D. Alexander, Jr., D. S. Dudis and B. R. McKellar, “Designing Air and Water Stable n-Doped Polymers and
Model Compounds: Molecular Modeling and Experimental Results,” Polym. Prepr., 41 (1), 358 (2000).

M. D. Alexander, C. Specker, D. S. Dudis, B. Sankaran and B. R. McKellar, “Designing Air and Water Stable N-
Doped Polymers and Model Compounds: Molecular Modeling of Reduction and Re-Oxidation Potentials,”
Balzer Award Symposium Proceedings, The Electrochemical Society Extended Abstracts, 197" Meeting,
Toronto, Canada, (2000).

J. W. Baur, M. F. Durstock, B. E. Taylor, R. J. Spry, R. McKellar, F. Mobley, D. Dudis, M. Franks, S. J. Clarson
and L. Y. Chiang, “Nanostructured Organic Photovoltaic Devices via Electrostatic Self-Assembly,” Polym.
Prepr., 41 (1), 831 (2000).

T. D. Dang, F. E. Amold, M. D. Alexander and R. J. Spry, “Low Dielectric Constant Polymers Developed for
High-Speed Integrated Circuits,” AFRL Technology Horizons 2, 25 (2001). '

D. S. Dudis and B. R. McKellar, “Synthesis and Theory of N-Methylated Poly(p-Phenylene
Benzobisthiazole) (PBZT) as an N-Dopable Conducting Polymer,” Polym. Prepr., 41 (1), 235 (2000).

M. D. McClain and D. S. Dudis, “Synthesis and Modeling of Benzimidazoles for N-Doped Polymers,” Polym.
Prepr., 41 (1), 233 (2000).

B. R. McKellar, D. S. Dudis, B. Sankaran, M. D. Alexander and L.-S. Tan, “Toward Environmentally-Stable N-
Dopable Conducting Benzazole Polymers: N-Methylation of Poly(2,5-pyridyl Benzobisthiazole) and Model
Compound Studies,” Polym. Prepr., 41 (1), 242 (2000).

B. Sankaran, R. A. Vaia, and L.-S. Tan, “Thiophene-based Branched Conjugated Polymers,” Polym. Prepr., 42
(1), 602 (2001).

Publications (Submitted):

L.-S. Tan, S. R. Simko, S. J. Bai, R. A. Vaia, B. E. Taylor, M. D. Houtz, M. D. Alexander, Jr. and R. J. Spry,
“Phase-Separated, Conducting Composites from Polyaniline and Benzobisthiazole Rigid-Rod Polymer,” J.
Polym. Sci. Part B: Polym. Phys., 39, in press (2001). :

X. Duan, A. T. Yeates and D. S. Dudis, “Theoretical Investigation of Electronic Structures and
Optical Band Gaps for 1,2-Phenylamino Squaraine Polymers,” J. Phys. Chem., in press (2000).

B. Kumar, S. Rodrigues and R. J. Spry, “Dipoles and Their Possible Effects on Conductivity in Polymer-Ceramic
Composite Electrolytes,” submitted to Electrochimica Acta (2001).

E. E. Donaldson, M. F. Durstock, B.E. Taylor, D. W. Tomlin, L. C. Richardson and J. W. Baur, “Hybrid Polymer
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Based Photovoltaics via Carbon Nanotubes and Electrostatic Self-Assembly,” Proc. S.P.LE. - Int. Soc. Opt. Eng.,
4465, in press (2001). :

Lectures, Presentations, Talks (*indicates invited presentation):

J. B. Ferguson, V. N. Prigodin, A. J. Epstein and F. Wang, "Photoluminescence of Conjugated Star Polymers",
Fall Meeting, Ohio Section, American Physical Society, Toledo, OH (October 2000).

M. Durstock, J. Baur, R. Spry and B. Taylor, “Electrostatic Self-Assembly of Organic Photovoltaic Devices,”
Fall Meeting, Ohio Section, American Physical Society, Toledo, OH (October 2000).

L.-S. Tan, R. A. Vaia, R. J. Spry, M. D. Alexander, Jr., S. R. Simko, S. J. Bai and B. E. Taylor, “Conductivity of
Blends of Polyaniline and Poly (p-phenylenebenzobisthiazole) Rigid-rod Polymer,” Fall Meeting, Ohio Section,
American Physical Society, Toledo, OH (October 2000). Bull. Am. Phys. Soc. 45, 13 (2000).

*D. S. Dudis, “Toward Stable N-Dopable Conductive Polymers,” Department of Photochemical Sciences,
Bowling Green State University, Bowling Green, OH (December 2000).
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