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PREFACE

The Materials Processing in Space (MPS) Bibliography is a
comprehensive compilation of Government reports, contractor
reports, conference proceedings, and journal articles dealing with
flight experiments utilizing a low-gravity environment to elucidate
and control various processes or with ground-based activities that
provide supporting research. The bibliography is subdivided into
various categories, including: Crystal Growth; Metals, Alloys, and
Composites; Fluids and Transport; Glasses and Ceramics; and Ultra-
high Vacuum and Containierless Processing Technologies. The
catzgory in some cases has been chosen rather arbitrarily, recog-
nizing that in almost all cases only the processes that occur in
the fluld phase are subjected to the influence of gravity.
Generally the choice was basad on the emphasis of the experiment,
Experiments that are primarily concerned with the growth of single
crystals are classified under Crystal Growth. Those that actually
involve solidification of metals, metal models, and various
composites were catalogued under Metals, Alloys and Composites.
Thoge that primarily measure effects in fluids, heat flow and
separation ard chemical processes were catalogued under Fluids,
Transpcrts and Chemical Processes. Some papers that deal with
observed effects of low gravity on living organisms that may
pertain to materials processing are also included. Papers that
pertain primarily to equipment and facilities for carrying out
flight experimentation are placed in a sepa:rate category, as are
those that summarize flight programs or give a general survey of
materials processing in space. European, Sovietl, and Japanese
docunents that deal with their respective flight programs are
listed according to the specific categories discussed previously.
Section II is a list of all patents produced by scientists involved
in the MPS program during the last eight years. Appendix A is a
compilation of papers, symposium proceedings, industry reports,
committee reports, etc.,, which are not authored. Appendix B is a
cross reference index.

It should be emphasized that this dccument represents an
attempt to compile the current literature grnnerated by the f£flight
experiments and ground-based investigations dedicated to the study
of processing materials in space. An annual edit:ion of the biblio-
graphy is planned in order to add current literature. All papers
referenced are on file in the Space Processing Division at Marshall
Space Flight Center. Copies can be made available to workers in
the field upon request to the bibliographer.

Any rmissions that might have occurred are sincerely regret—
ted. Investigators are encouraged to submit information on any
work that was inadvertently omitted or any new work to the biblio-
grapher for inclusion in next year's edition of the bibliography.
All corresponcence concerning corrections, additions, or deletions
to the Materials Processing in Spaze Bibliography should be directed

iii
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Materials Processing in Space Symposium: Experimental Space
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Abe, A., "A Simulation of the Phase Equilibria for Mixtures of
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June 23-24, 1980,

Chihara, H,, Fujiyama, T., and Atake, T., "Study of Critical
Phenomena of Binary Liquid Mixtures,” presented at Materials
Processing in Space Symposium: Zxperimental Space Scientist
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Kawasaki, T., Yamanka, T., Mori, H., Saito, M., and

Kamimura, H., "The Stability of a Rotating Fluid Driven through
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Congress, Tokyo, Japan, June 23-24, 1980,

Kohara, S., "Measurement of Interface Energy,” presented at
Materials Processing in Space Symposium: Experimental Space
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Experimental Space Scientist Congress, Tokyc, Japan, June 23-24,
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Sato, A., Sasaki, S., Ozawa, K., Kumei, Y., Noda, M., and
Miyamoto, H., "Rearrangement of Intermediate Filaments and
Microfilaments in Mammalian Cells in Culture,” presented at
Materials Processing in Space Symposium: Experimental Space
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Sezaki, K., Enya, S., Yamada, R., Sato, S., Moriola, M.,
Ochiati, J., Tanasawa, I., and Maekawa, T., "Heat Transfer under
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Processing in Space Symposium: Experimental Space Scientist
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Glasses and Ceramics

Kawasaki, T., Godai, T., Narasaki, T., Mori, H., Shimizu, M,,
Matsuzaki, R.,, Yamamoto, Y. 6K Tanemura, T., Fujiwara, T.,
Ogiwara, S., Yoshihara, S., and Ttn, K,, "Study of Bubble
Behavior in Weightlessness - Eftfects of Temperature Gradient,
Microgravity and Ultrasonic Wave Fieid;" presented at Materials
Processing in Space Symposium: Experimental Space Scientist
Congress, Tokyo, Japan, June 23-24, 1980.

Moriya, Y., Komiyama, T., and Hayakwa, J., "Preparation of

Optical Materials Used in Non-visible Region,” presented at
Materials Processing in Space Symposium: Experimental Space
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Processing in Space Symposium: Experimental Space Scieuntist
Congress, Tokyo, Japan, June 23-24, 1980,

Soga, N,, Ota, R.,, Hanada, T., Hirao, K., and Kodama, H,,

“Der 31ty and Expansivity of Glass at High Temperatures,”
presented at Materials Processing in Space Symposium:
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Takuke, S., Maki, H., Kumagai, Y,, Ueda, S., Satomi, E., and
Nishimura, T., "Polymer Composites with Inorganic Fillers,”
presented at Materials Processinz in Space Symposium:
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1980.




L™

Ultrahigh Vacuum and Containerless
Processing Technologies

Araki, T., Irie, H.,, Uda, M., Kawabe, Y., Fujita, M,, Ohno, S.,
and Tsukamoto, S., "Electron Beam Wieding Phenomena and
Improvement of Electron Beam Weided Joint,” preseanted at

Materials Processing in Space Symposium: Experimental Space
Scientist Congress, Tokyo, Japan, June 23-24, 1980,

Kaneko, H.,, Homma, M,, Kawakami, M,, Sezaki, K., and Onoue, M.,
"Experiment on Production of Highly Efficient R-Co Magnets,”
presented at Materials Processing in Space Symposium:

Experimental Space Scientist Congress, Tokyo, Japan, June 23-24,
1980,

Kawasaki, T., Nishimura, M., and Miyakawa, Y., "Effect of Space
Environment on Friction and Wear of Several Materials,”

presented at Materials Processing in Space: Experimental Space
Scientist Congress, Tokyo, Japan, June 23-24, 1980,

Kawasaki, T., Shimizu, M., Niioka, T., Godai, T., Mitaai, T.,

Ito, K., Tanemura, T., and Fujiwara, T., "Effects of Space
Storage on the Characteristics of Composite Solid Propellants,”
presented at Materials Processing in Space: Experime~tal Space
Scientist Congress, Tokyo, Japan, June 23-24, 1980.

Kawasaki, T., Nagasu, H,, Yamanaka, T.,, Okamoto, O., Saito, M.,
and Kamimura, H., "Drop Dynamics in Space and Interference with
Acoustic Field,” presented at Materials Processing in Space

Symposium: Experimental Space Sclentist Congress, Tokyo, Japan,
June 23-24, 1980,

Kimura, S., Sawaoka, A., Yasuda, E., and Kondo, K., "Formation
of High Temperature Materials by CVD Method Under Microgravity
Condition,” presented ar Materials Processing in Space

Symposium: Experimental Space Scie-tist Congress, Tokyo, Japan,
June 23-24, 1980,

Sasaki, Y., Ohsumi, M., Kono, M., Sakamoto, A., Hayakawa, Y.,

and Hasegawa, H,, "Electron Beam Welding Under Zero-Gravity
Conditions,” presented at Materials Procecsing in Space

Symposium: Experimental Space Scientist Congress, Tokyo, Japan,
June 23-24, 1980,

Wada, N., Kato, M., Kumazawa, M., and Uyeda, R., "Gas-Evapora-
tion in Low-Gravity Field,” presented at Materials Processing in
Space: Experimental Space Scientist Congress, Tokyo, Japan, June

23-24, 1980,
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Exper imental Facilities

Kawasaki, T., Suzuki, T., Otsuki, M., and Enkyo, S., "Prefor-
mance Tests for the Accelerometers Under Weightless Field,”
presented at Materials Frocessing in Space Symposium: Experimen—

tal Space Scientist Congress, Tokyc, Japan, June 23-24, 1980,

H,, [ida, C., Takiyama, T., Enya, S., Kisaragi, T.,
and Suzuki, H., "Surface Tension Propellant Acquisi-

sented at Materials Processing in Space
Tokyo, Japan,

Nakanishi,

Ishida, M.,
tion Device,” pre
Syaposium: Experimental Space Scientist Congress,

June 23-24, 1980,
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General Studies and Surveys

Morita, A,, Kosaka, K., and Ishikura, S., “Space Fabrication of
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