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SPACE DURABILITY OF MATERIALS 
1983 to 1993 

1. Stein, B. A.; Tompkins, S. S.; and Brewer, W. D.: Review of NASA Research 
on Low Temperature Metal-Matrix Composites for Aeronautics and Space. 
Presented at the 5th Metal-Matrix Composites Technology Conference, 
May 1983. 

2. Bowles, D. E.: Effect of Microcracks on the Thermal Expansion of Composite 
Laminates. Tournal of Composite Materials, Vol. 18, No. 2, Mar. 1984, 
pp. 173-187. 

3. Tompkins, S. S.; and Williams, S. L.: Effects of Thermal Cycling on 
Mechanical Properties of Graphite Polyimide. AIAA Tournal of Spacecraft 
and Rockets, Vol. 21, No. 3, pp. 274-280, May-June, 1984. 

4. Bowles, D. E.; Tompkins, S. S.; and Sykes, G. F.: Electron Radiation Effects on 
the Thermal Expansion of Graphite/Resin Composites. Presented at the 
AIAA 19th Thermophysics Conference, Snowmass, CO, June 1984. AIAA 
Paper No. 84-1704. 

5. Milkovich, S. M.; Herakovich, C. T.; and Sykes, G. F.: Space Radiation 
Effects on Graphite-Epoxy Composite Materials. Center for Composite 
Materials and Structures, VPI&SU, Report No. CCMS-84-08, Blacksburg, VA, 
June 1984. 

6. Tompkins, S. S.; Bowles, D. E.; and Kennedy, W. R.: A Laser Interferometer 
Dilatometer for Thermal Expansion Measurements of Composites.  Presented 
at the Proceedings of SESA Vth International Congress on Experimental 
Mechanics, Montreal, Canada, June 10-15,1984, pp. 367-377. 

7. Long, S. A. T.; and Long, E. R., Jr.: Effects of Intermediate Energy Electrons on 
Mechanical and Molecular Properties of a Polyetherimide. 1984 IEEE Annual 
Conference on Nuclear and Space Radiation Effects. Colorado Springs, CO, 
July 22-25,1984. 

8. Cohen, D.; Hyer, M. W.; Tompkins, S. S.: The Effect of Thermal Cycling on 
Matrix Cracking and Stiffness Changes in Cross-Ply Graphite-Epoxy Tubes. 
Center for Composite Materials and Structures, VPI&SU, Report No. 
CCMS-84-12, Blacksburg, VA, Aug. 1984. 

9. Cohen, D.; Hyer, M. W.; and Tompkins, S. S.: The Effects of Thermal Cycling 
on Damage Accumulation and Stiffness Properties of Composite Tubes. 
Presented at the SAMPE 16th National Tech. Conf., National SAMPE 
Technical Conference Series, Vol. 16, Oct. 1984, pp. 577-589. 



10. Long, S. A. T.; and Long, E. R., Jr.: Effects of Intermediate Energy Electrons on 
Mechanical and Molecular Properties of a Polyetherimide. IEEE Transactions 
on Nuclear Science. NS-31, 6, Dec. 1984. 

11. Tenney, D. R.; Tompkins, S. S.; and Sykes, G. F.: NASA Space Materials 
Research. Presented at the Large Space Antenna Systems Technology 
Conference-1984. NASA Langley Research Center. NASA CP-2368, 
Dec. 1984, pp. 301-331. 

12. Slemp, W. S.; Santos-Mason, B.; Sykes, G. F.; and Witte, W. G., Jr.: Effects of 
STS-8 Atomic Oxygen Exposure on Composites, Polymeric Films and 
Coatings. Presented at the AIAA 23rd Aerospace Sciences Meeting, Reno, 
NV, Jan. 14-17,1985. 

13. Dries, G. A.; and Tompkins, S. S.: Thermal Processing of Graphite Reinforced 
Aluminum to Minimize Thermal Strain Hysteresis.   NASA TP-2402, 
Mar. 1985. 

14. Sykes, G. F.; and Slemp, W. S.: Space Radiation Effects on an Elastomer- 
Toughened Epoxy-Graphite Composite. Presented at the 30th National 
SAMPE Symposium/Exhibition, Anaheim, CA, Mar. 19-21, 1985. 

15. Long, S. A. T.; and Long, E. R., Jr.: Comparison of Electron-Radiation Damage 
Effects in Polyimide and a Polyetherimide. Division of High Polymer 
Physics, American Physical Society Conference, Baltimore, MD, 
Mar. 25-29,1985. 

16. Sykes, G. F.; Milkovich, S. M.; and Herakovich, C T.: Simulated Space 
Radiation Effects on a Graphite/Epoxy Composite. Presented at the Spring 
National Meeting of the American Chemical Society, Miami Beach, FL, 
Apr. 28- May 3,1985. 

17. Long, E. R., Jr.; and Long, S. A. T.: Spectroscopic Analysis of Radiation- 
Generated Changes in Tensile Properties of a Polyetherimide, NASA 
TP 2429, May 1985. 

18. Ard, K. E.; Tompkins, S. S.; and Sharp, G.: An Investigation of the Thermal 
Response of Selected Graphite/Glass Composites. Presented at the 7th 
DOD/NASA Conference on Fibrous Composites in Structural Design, 
Denver, CO, June 17-20,1985. 

19. Tompkins, S. S.; Sykes, G. F.; and Bowles, D. E.: The Thermal and 
Mechanical Stability of Composite Materials for Space Structures. Presented 
at the IEEE/ASM/ASME/SME Space Tech Conference, Anaheim, CA, 
Sept. 1985, Technical Paper EM 85-979. 



20. Tenney, D. R.; Sykes, G. F.; and Bowles, D. E.: Composite Materials for Space 
Structures. Proceedings of the Third European Symposium on Spacecraft 
Materials in Space Environment, Noordwijk, The Netherlands, Oct. 1985, 
ESA SP-232. 

21. Santos, B.; and Sykes, G. F.: Radiation Effects on Four Polysulfone Films. 
Presented at the 13th National SAMPE Technical Conference, Mt. Pocono, 
PA, Oct. 13-15,1981. 

22. Dries, G. A.; and Tompkins, S. S.: The Effects of Matrix Chemistry on 
Thermal Expansion Behavior of Graphite/Aluminum Composites. 
Presented at the SAMPE 17th International Technical Conference, 
Kiamesha Lake, NY, Oct. 22-24,1985. 

23. Witte, William G., Jr.: Manual for LDEF Tensile Tests. NASA TM-87624, 
October 1985. 

24. Milkovich, S. M.; Sykes, G. F.; and Herakovich, C. T.: Fracture Surfaces of 
Irradiated Composites. Presented at the ASTM Symposium on Fractography 
of Modern Engineering Materials, Nashville, TN, Nov. 18-19, 1985. 

25. Tompkins, S. S.; and Dries, G. A.: Thermal Expansions Measurements of 
Metal- Matrix Composite. Presented at the ASTM Symposium on Testing 
Technology of Metal-Matrix Composite: 1st Symposium, Nov. 18-20,1985. 

26. Tompkins, S. S.; Bowles, D. E.; and Kennedy, W. R.: A Laser Interferometer 
for Thermal Expansion Measurements of Composites.  SEM Experimental 
Mechanics, Vol. 26, No. 1, Mar. 1986, pp.1-6. 

27. Ries, H. R; Harries, W. L.; Long, S. A. T.; and Long, E. R, Jr.: Electrical 
Property Study of Radiation-Generated Homolytic Bond Cleavage in Three 
High Polymers. Division of High Polymer Physics, American Physical 
Society Conference, Las Vegas, NV, Mar. 31 - Apr. 4,1986. 

28. Sykes, G. F.; and Bowles, D. E.: Space Radiation Effects on the Dimensional 
Stability of a Toughened Epoxy Graphite Composite. Presented at the 31st 
International Symposium and Exhibition, Las Vegas, NV, Apr. 7-10, 1986. 

29. Hyer, M. W.; Cooper, D. E.; and Tompkins, S. S.: Thermally Induced Stresses 
in Cross-Ply Composite Tubes. Presented at the AIAA 27th Structural 
Dynamics and Materials Conference, San Antonio, TX, May 19-21,1986. 
AIAA Paper 86-0968-CP. 



30. Long, S. A. T.; Long, E. R., Jr.; Ries, H. R.; and Harries, W. L.: Electron- 
Radiation Effects on the Electrical Conductivities and Unpaired Electron 
Densities of Four Aerospace Polymers. 1986 IEEE Annual Conference on 
Nuclear and Space Radiation Effects, Providence, RI, July 1986. 

31. Sykes, G. F.; and Bowles, D. E.: Space Radiation Effects on the Dimensional 
Stability of a Toughened Epoxy Graphite Composite. SAMPE Quarterly, 
Vol. 17, No. 4, July 1986. 

32. Adams, D. S.; Bowles, D. E.; and Herakovich, C. T.: Thermally Induced 
Transverse Cracking in Graphite/Epoxy Cross-Ply Laminates. Journal of 
Reinforced Plastics and Composites, Vol. 5, No. 3, July 1986. 

33. Funk, J. G.; and Sykes, G. F.: The Effects of Radiation on the Interlaminar 
Fracture Toughness of a Graphite/Epoxy Composite. Journal of Composite 
Technology and Research, Vol. 8, No. 3, Fall 1986. 

34. Dries, G. A.; and Tompkins, S. S.: Effects of Thermal Cycling on Graphite- 
Fiber Reinforced 6061 Aluminum. NASA TP-6212, Oct. 1986. 

35. Dries, G. A.; and Tompkins, S. S.: Thermal Expansion and Mechanical 
Properties of Continuous Graphite Fiber Reinforced Aluminum Metal- 
Matrix Composite. Presented at the 18th International SAMPE Technical 
Conference. Proceedings Supplement, Oct. 1986, Vol. 18, pp. 56-71. 

36. Bowles, D. E.; and Tenney, D. R.: Composite Tubes for the Space Station 
Truss Structure. Presented at the 18th International SAMPE Technical 
Conference, Seattle, Washington, Oct. 1986. 

37. Tompkins, S. S.; Ard, K. E.; and Sharp, G. R.: Thermal Expansion Behavior of 
Graphite/Glass and Graphite/Magnesium. Presented at the 18th 
International SAMPE Technical Conference, Seattle, Washington, Vol. 18, 
Oct. 7-9,1986, pp. 623-637. 

38. Sykes, G. F., Jr.; Funk, J. G.; and Slemp, W. S.: Assessment of Space 
Environment Induced Microdamage in Toughened Composite Materials. 
Presented at the 18th National SAMPE Technical Conference, Seattle, 
Washington, Vol. 18, Oct. 7-9,1986, pp. 520-534. 

39. Milkovich, S. M.; Herakovich, C. T.; and Sykes, G. F.: Space Radiation Effects 
on the Thermo-Mechanical Behavior of Graphite-Epoxy.   Journal of 
Composite Materials, Vol. 20, Nov. 1986, pp. 579. 

40. Bowles, D. E.; Tompkins, S. S.; and Sykes, G. F.: Electron Radiation Effects on 
the Thermal Expansion of Graphite/Resin Composites. AIAA Tournal of 
Spacecraft and Rockets, Vol. 23, No. 6, Nov.-Dec. 1986. 



41. Ries, H. R.; Bradbury, C. A.; Harries, W. L.; Long S. A. T.; and Long, E. R., Jr.: 
EPR, IR, and Tg Analysis of Electron-Irradiated Polyethylene Terephthalate. 
1986 Annual Meeting of the Southeastern Section of the American Physical 
Society, Williamsburg, VA, Nov. 20-22,1986. 

42. Ferguson, M. W.; Long, S. A. T.; and Long, E. R, Jr.: Effects of 1-MeV 
Electrons on Graphite/Polyetherimide Composites.  1986 Annual Meeting of 
the Southeastern Section of the American Physical Society, Williamsburg, 
VA, Nov. 20-22, 1986. 

43. Long, S. A. T.; Long, E. R., Jr.; Ries, H. R.; and Harries, W. L.: Electron- 
Radiation Effects on the Electrical Conductivities and Unpaired Electron 
Densities of Four Aerospace Polymers. IEEE Transactions on Nuclear 
Science, NS-33,6, Dec. 1986. 

44. Long, E. R., Jr.; and Long, S. A. T.: Spectroscopic Comparison of Effects of 
Electron Radiation on the Mechanical Properties of Two Polyimide Systems. 
NASA TP 2663,1987. 

45. Tompkins, S. S.: Thermal Expansion of Selected Graphite Reinforced 
Polyimide- Epoxy-, and Glass-Matrix Composites. International Tournal of 
Thermophysical Properties, Vol. 8, No. 1, Jan. 1987, pp. 119-132. 

46. Hyer, M. W.; Cooper, D. E.; Cohen, D.; and Tompkins, S. S.: Temperature and 
Deflection Data from the Asymmetric Heating of Cross-Ply Composite Tubes. 
Tournal of Composites Technology and Research, Vol. 9, No. 1, Spring 1987, 
pp. 14-20. 

47. Long, S. A. T.; Long, E. R., Jr.; Gray, S. L.; and Collins, W. D.: Total Dose and 
Dose Rate Effects of Electron-Irradiated Polyetherimide. 1987 Regular 
Meeting of the Division of High Polymer Physics of the American Physical 
Society, New York, NY, Mar. 16-20,1987. 

48. Witte, William G, Jr.:  Baseline Tensile Tests of Composite Materials for 
LDEF Exposure. NASA TM-89069, March 1987. 

49. Ries, H. R; Long, S. A. T.; Long, E. R., Jr.; and Harries, W. L.: EPR and DC 
Conductivity Analysis of an Electron-Irradiated Polyimide. 1987 Spring 
General Meeting of the American Physical Society, Crystal City, VA, 
Apr. 20-23,1987. 
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50.    Bradbury, C. A.; Harries, W. L.; Long, S. A. T.; and Long, E. R., Jr.: Damage 
Effects of Threshold Doses of Electron Radiation on PEI, PEEI, PET, and PC. 
1987 Annual Meeting of the Division of Atomic, Molecular, and Optical 
Physics Division of the American Physical Society, Cambridge, MA, 
May 18-20,1987. 

51 Bowles, D. E.; and Tenney, D. R.: Composite Tubes for the Space Station 
Truss Structure. SAMPE Journal, Vol. 23, No. 3, May-June 1987. 

52 Dries, G. A.; and Tompkins, S. S.: Effects of Thermal Cycling on Thermal 
Expansion and Mechanical Properties of Several Graphite-Reinforced 
Aluminum Metal-Matrix Composites.  NASA TP-2701, July 1987. 

53 Reed, S. M.; Herakovich, C. T.; and Sykes, G. F., Jr.: Influence of Electron 
Radiation and Temperature on the Cyclic, Matrix Dominated Response of 
Graphite- Epoxy. Tournal of Composite Materials, Vol. 21, July 1987, 
pp. 234-252. 

54 Tompkins, S. S.; and Dries, G. A.: Thermal Expansion Measurements of 
Metal Matrix Composites. Testing Technology of Metal Matrix Composites. 
ASTM STP 964,1988, pp. 248-258. 

55 Bowles, D. E.; and Shen, J.: Thermal Cycling Effects on the Dimensional 
Stability of P75 and P75-T300(Fabric) Hybrid Graphite/Epoxy Laminates. 
Proceedings of the 33rd International SAMPE Symposium and Exhibition, 
Anaheim, CA, March 7-10, 1988. 

56. Tompkins, S. S.:  Techniques for Measurement of the Thermal Expansion of 
Advanced Composite Materials.  ASTM Symposium on Metal Matrix 
Composites: Testing, Analysis, and Failure Modes, Sparks, NV, 
Apr. 24-29,1988. 

57. Tompkins, S. S.; Bowles, D. E.; Slemp, W. S.; and Teichman, L. A.:  Response 
of Composite Materials to the Space Station Orbit Environment.  AIAA SDM 
Issues of the International Space Station.  Williamsburg, VA, Apr. 21-22, 1988. 

58. Funk, J. G.; and Sykes, G. F., Jr.,: Space Radiation Effects on Poly(Aryl-Ether- 
Ketone) Thin Films and Composites. SAMPE Quarterly, Vol. 19, No. 3, 
April 1988, pp. 19-26. 

59. Herakovich, C. T.; Fox, D. J.; and Sykes, G. F.: Degradation of Graphite-Epoxy 
Due to Electron Radiation. ASME Transactions, Vol. 110, April 1988, 
pp. 146-152. 
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60. Hyer, M. W.; Rousseau, C. Q.; and Tompkins, S. S.: Thermally Induced Twist 

in Graphite-Epoxy Tubes. ASME I. of Engineering Materials and Technology, 
Vol. 110, Apr. 1988, pp. 83-88. 

61. Bowles, D. E.: Finite Element Composite Analysis Program (FECAP) for a 
Microcomputer.  NASA TM-100670, July 1988. 

62. Slemp, W. S.; Santos-Mason, B.; Sykes, G. F.; and Witte, W. G.: Effects of 
STS-8 Atomic Oxygen Exposure on Composites, Polymeric Films, and 
Coatings.  Atomic Oxygen Effects Measurements for Shuttle Missions STS-8 
and 41-G, NASA TM-100459, Vol. 1, September 1988, pp. 5-1 to 5-15. 

63. Tenney, D. R.; and Bowles, D. E.: Space Radiation Effects on Dimensional 
Stability of Composites. Proceedings of 4th International Symposium on 
Spacecraft Materials in Space Environment, Toulouse, France, Sept. 6-9, 1988. 

64. Tenney, D. R: Structural Materials for Space Applications. NASA/SDIO 
Space Environmental Effects on Materials Workshop, Editor, L. A. Teichman, 
NASA CP-3035, Part 1,1989, pp. 25-52. 

65. Slemp, W. S.:  Ultraviolet Radiation Effects. NASA/SDIO Space 
Environmental Effects on Materials Workshop, Editor, L. A. Teichman, 
NASA CP-3035, Part 2,1989, pp. 425-446. 

66. Tompkins, S. S.: Effects of Thermal Cycling on Composite Materials for Space 
Structures.  NASA/SDIO Space Environmental Effects on Materials 
Workshop, NASA CP-3035, Part 2,1989, pp. 447-470. 

67. Ries, H. R.; Harries, W. L.; Long, S. A. T.; and Long, E. R., Jr.: Mechanism of 
Electrical Conductivity in an Irradiated Polyimide. Tournal of Physics and 
Chemistry of Solids, Vol. 50, No. 7, pp. 735-738,1989. 

68. Rustgi, M. L.; Pandey, L. N; Raj, Ram; and Long, S. A. T.: Monte Carlo 
Calculation of Electron Spectra Produced in Water Phantoms by 20 keV - 1 
GeV Photons. Radiation Effects and Defects in Solids, Vol. 110, pp. 375-383, 
1989. 

69. Dries, G. A.; and Tompkins, S. S.: Development of Stable Composites of 
Graphite Reinforced Aluminum and Magnesium.  Metal Matrix, Carbon, and 
Ceramic Matrix Composites, NASA CP-3018,1989, pp. 97-112. 

70. Tenney, D. R.; and Slemp, W. S.: Radiation Durability of Polymeric Matrix 
Composites. The Effects of Radiation on High-Technology Polymers; ACS 
Symposium Series 381, Chapter 14, 1989. 
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71. Phelps, Henry R.; and Long, Edward R., Jr.: Property Changes of a 

Graphite/Epoxy Composite Exposed to Nonionizing Space Parameters 
Environmental Effects on Composite Materials. Springer, G. S., editor, Vol. 2, 
pp. 20-26, Technomic Publishing Company, Inc., 1989. 

72. Kern, K. T.; Brown, K. M.; Hoogstraten, C. A.; Long, S. A. T.; and Harries, 
W. L.: Space Environmental Effects on Aerospace Adhesives. Presented at 
the 1989 Annual Joint Meeting of the American Physical Society and the 
American Association of Physics Teachers, held with the American 
Association for the Advancement of Science, San Francisco, CA, Jan. 15-19, 
1989. Published in the Bulletin of the American Physical Society, Series II, 
Vol. 34, No. 1, p. 83, Jan. 1989. 

73. Funk, J. G.; and Sykes, G. F., Jr.: The Effects of Simulated Space 
Environmental Parameters on Six Commercially Available Composite 
Materials. NASA TP 2906, Apr. 1989. 

74. Bowles, D. E.; and Tompkins, S. S.: Prediction of Coefficients of Thermal 
Expansion for Unidirectional Composites,   lournal of Composite Materials, 
Vol. 23, Apr. 1989, pp. 370-388. 

75. Rustgi, M. L.; Pandey, L. N.; Kassaee, A.; and Long, S. A. T.: Energy Spectra of 
Electrons and Positrons Produced in Semi-infinite and Infinite Water 
Phantoms Irradiated by Photons with Energies up to 1 GeV. Health Physics, 
Vol. 56, No. 4, pp. 493-513, Apr. 1989. 

76. Skapars, J. A.; Kiefer, R. L.; Orwoll, R. A.; and Long, S. A. T.: The Effects of 
Energetic Electrons and Ultraviolet Radiation on Several Polymeric 
Materials. Presented at the 1989 Spring Meeting of the Division of Polymer 
Chemistry of the American Chemical Society, Dallas, TX, Apr. 10-14,1989. 
Polymer Preprints, Vol. 30, No. 1, pp. 324-325, Apr. 1989. 

77. Teichman, L. A.; and Stein, B. A. (Compilers):  Proceedings of the NASA 
SDIO Space Environmental Effects on Materials Workshop.  NASA LaRC, 
Hampton, VA, June 28-July 1,1988, NASA CP-3035, May 1989. 

78. Slemp, Wayne S.: LDEF Experiment S0010 Exposure of Spacecraft Coatings 
Data Analysis Plans and Expected Results.  LDEF Investigator Working Group 
Meeting, Williamsburg, VA, May 1989. 

79. Slemp, Wayne S.: LDEF Experiment A0134 Composite Materials for Large 
Space Structures Data Analysis Plans and Expected Results. LDEF 
Investigator Working Group Meeting, Williamsburg, VA, May 1989. 
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80. Bowles, D. E.; and Griffin, O, H.: Analysis of Thermal Stresses in Polymer 

Matrix Composites.  Proceedings of 34th International SAMPE Symposium 
and Exhibition, Reno, NV, May 8-11,1989. 

81. Yancey, R. N.; Pindera, M.-J.; Slemp, W. S.; and Funk, J. G.: Radiation and 
Thermal Effects on the Time-Dependent Response of T300/934 Graphite/ 
Epoxy.  34th International SAMPE Symposium and Exhibition, Reno, NV, 
May 8-11,1989. 

82. Derstine, M. S.; Pindera, M. J.; and Bowles, D. E.: Experimental/Analytical 
Characterization of Composite Tubes Under Combined Loading. Proceedings 
of 1989 SEM Spring Conference, Cambridge, MA, May 28-June 1,1989. 

83. Witte, William G., Jr.; and Teichman, Louis A.: Optical Properties of 
Sputtered Aluminum on Graphite/Epoxy Composite Material.  NASA 
TM-101620, June 1989. 

84. Kingsbury, Kevin B.; Hawkins, Douglas S.; Orwoll, Robert A.; Kiefer, 
Richard L.; Long, Sheila A. T.; and Sykes, George F.: Effects of 70-keV 
Electrons on Two Polyarylene Ether Ketones. Macromolecules, Vol. 22, 
No. 8, pp. 3486-3491, Aug. 1989. 

85. Long, Edward R., Jr.; Long, Sheila Ann T.; Gray, Stephanie L.; and Collins, 
William D.: Absorbed Dose Thresholds and Absorbed Dose Rate Limitations 
for Studies of Electron Radiation Effects on Polyetherimides.  NASA TP 2928, 
19 pages, Aug. 1989. 

86. Witte, William Gv Jr.; and Teichman, Louis A.: Optical Properties of 
Sputtered Aluminum on Graphite/Epoxy Composite Material.  NASA 
TM-101620, August 1989. 

87. Tompkins, Stephen S.:  Techniques for Measurements of the Thermal 
Expansion of Advanced Composite Materials. Metal-Matrix Composites: 
Testing, Analysis, and Failure Modes. ASTM STP 1032, Philadelphia, PA, 
Oct. 1989, pp. 54-67. 

88. Young, P. R.: Characterization of LDEF Polymeric Materials. LDEF Materials 
Data Analysis Workshop. NASA Kennedy Space Center, Feb. 13-14, 1990. 

89. Bowles, D. E.:  Micromechanics Analysis of Space Simulated Thermal 
Deformations and Stresses in Continuous Fiber Reinforced Composites. 
NASA TM-102633, March 1990. 
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90. Long, Edward R., Jr.; and Long, Sheila Ann T.: Effects of Electron Radiation, 

Thermal Cycling, and Atomic Oxygen on Composites for Earth Orbital 
Missions. Presented at the Symposium on Recent Advances in Fiber and 
Polymer Science, North Carolina State University, Raleigh, NC, Mar. 7-9, 
1990. 

91. Stancil, P. G; Long, S. A. T.; Long, E. R., Jr.; and Harries, W. L.: Spectroscopic 
Techniques to Study Polymer-Atomic Oxygen Reactions for Low-Earth Orbit 
Simulations.  Presented at the 1990 Spring Meeting of the Division of 
Polymer Chemistry of the American Chemistry Society, Boston, MA, 
Apr. 22-27,1990. Polymer Preprints, Vol. 31, No. 1, pp. 570-571, Apr. 1990. 

92. Smith, W. R., II; Kiefer, R. L.; Orwoll, R. A.; and Long, S. A. T.: Electron 
Energy Deposition in Polymer Films: A Comparison of Theory and 
Experiment. Presented at the 1990 Spring Meeting of the Division of Polymer 
Chemistry of the American Chemistry Society, Boston, MA, Apr. 22-27, 1990. 
Polymer Preprints, Vol. 31, No. 1, pp. 570-571, Apr. 1990. 

93. Kern, Kristen T.; Long, Edward R., Jr.; Long, Sheila Ann T.; and Harries, 
Wynford L.: Effects of Electron Radiation and Thermal Cycling on Sized and 
Unsized Carbon Fiber-Polyetherimide Composites. Presented at the 1990 
Spring Meeting of the Division of Polymer Chemistry of the American 
Chemistry Society, Boston, MA, Apr. 22-27,1990. Published in Polymer 
Preprints, Vol. 31, No. 1, pp. 570-571, Apr. 1990. 

94. Lavoie, J. A.; and Tompkins, S. S.: Thermal Expansion and Tensile Properties 
of Processed and Thermally Cycled "Big Buy" Unidirectional PI00/6061 
Graphite/Aluminum.   ITAR proceedings of 35th International SAMPE 
Symposium and Exhibition, Anaheim, CA, Apr. 2-5, 1990, pp. 150-164. 

95. Tompkins, S. S.; Bowles, D. E.; Funk, J. G.; Lavoie J. A.; and Towell, T. W.: 
Composite Materials Development for Precision Segmented Reflector 
Panels. Proceedings of SPIE Conference, "Advance in Optical Structure 
Systems," Paper No. 1303-42, Vol. 1303, J. Breakwell, et al, editors, Orlando, 
FL, Apr. 16-20,1990. pp. 512-523. 

96. Stein, B. A.; and Young, P. R. (compilers): LDEF Materials Data Analysis 
Workshop.  NASA CP-10046, July 1990. 

97. Tompkins, S. S.; and Funk, J. G.: Durability of Polymer Composites for 
Spacecraft Application. Book of Abstracts, 33rd IUPAC International 
Symposium on Macromolecules Session 2.6.5, Montreal, Canada, 
July 8-13,1990. 
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98. Young, P. R.; and Slemp, W. S.: Chemical Characterization of LDEF 

Polymeric Materials.  American Chemical Society 200'th National Meeting, 
Washington, DC, Vol. 21, No. 2, Aug. 26-31,1990. 

99. Towell, T. W.; Hirt, D. E.; and Johnston, N.J.: LARC-TPI 1500 Composites 
Fabricated Using an Aqueous Slurry Process. Presented at the 22nd 
International SAMPE Technical Conference, Nov. 6-8, 1990, Boston, MA, 
International SAMPE Technical Conference Series, Vol. 22, pp. 1156-1169. 

100. Funk, Joan G.: Effect of Cure Temperature, Electron Radiation, and 
Thermal Cycling on P75/930 Composites. NASA TM-102712, Dec. 1990. 

101. Johnston, N. J.; Towell, T. W.; and Hergenrother, P. M.: Physical and 
Mechanical Properties of High Performance Thermoplastic Polymers and 
Their Composites, Thermoplastic Composite Materials, Carlsson, L. A., ed., 
Elsevier Scientific Publishing Co., 1991, pp. 27-71. 
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