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BACKGROUND

In thedevelopmentof theSpaceShuttleMain Engine(SSME)andthe SpaceTransportationMain
Engine(STME) it wasfelt byNASA thatupgradingthecapabilitiesof thisengineconceptwasnecessary
in orderto meetthe challengeof thespacetransportationsystemneedsfor thefuture. TheMarshall
SpaceFightCenter(MSFC)wasgiventheleadrole to identifytechnologyopportunities,developmulti-
yearplansandto overseetheimplementationof theseplanswith theassistanceandinvolvementof the
LewisResearchCenter. Theoverallobjectiveof this programis theestablishmentof basicdiscipline
technologynecessaryfor anorderlyevolutionof highpressureoxygen-hydrogenstagecombustionrocket
enginesto meettheneedsof theearth-to-orbitspacetransportationfor the nexttwenty-thirtyyears. It is
expectedthat theaccomplishments&these objectives have contributed to the nation's space program

through providing a sound technological foundation for improvement in the technical specialties of rotor

dynamics, structural dynamics, fluid and gasdynamics, fatigue/fracture mechanics/life, turbomachinery

fluid mechanics, ignition/combustion processes, NDT/NDE inspection method,

manufacturing/producibility, materials development/evaluation, cryogenic bearings, and instrumentation.

Since 1984 a series of conferences describing the research achievements on the NASA-wide research

and technology programs dealing with advanced oxygen/hydrogen and oxygen/hydrocarbon earth-to-orbit

propulsion has been held at Marshall Space Flight Center. The purpose of these conferences was to

provide a forum for the timely dissemination to the propulsion community of the results.emerging from

this program with particular emphasis on the transfer of information from the scientific/research to the

designer.

The first conference on the oxygen/hydrogen program was held at MSFC, on June 27-29, 1984.

Proceedings &that conference entitled "Advanced High Pressure O2/H 2 Technology" were published as

NASA Conference Publication 2372. Subsequently, NASA's separate research and technology programs

dealing with oxygen/hydrogen and oxygen/hydrocarbon propulsion were combined into one program

entitled "Advanced Earth-to-Orbit Propulsion Technology". The second conference proceedings entitled

"Advanced Earth-to- Orbit Propulsion Technology, Volumes I and II" were published as NASA

Conference Publications 2436 and 2437. That conference was held on May 13-15, 1986. The third

conference on these subjects was held on May 10-12, 1988. The third conference proceedings entitled

"Advanced Earth-to-Orbit Propulsion Technology" were published as in two volumes as NASA

Conference Publication 3012. The fourth conference on these subjects was held on May 12 - 15, 1990.

The fourth conference proceedings entitled "Advanced Earth-to-Orbit Propulsion Technology - 1990"

were published in three volumes as NASA Conference Publication 3092. In this contract, we are

responsible for organizing and executing the fifth conference which was held May 19-21, 1992. This tilth

conference proceedings entitled "Advanced Earth-to-Orbit Propulsion Technology 1992" were published

in two volumes as NASA Conference Publication 3174. A copy of the table of contents and partieipams

list is included in Appendix I. In addition a proceedings entitled Hydrogen Effects on Materials in

Propulsion Systems was assembled and submitted to NASA/MSFC in July 1992 for publication. A copy



of thetableof contentsandparticipantslist is includedin AppendixII.

Theprogramgrew significantlyfrom ninesessions,with forty-threepapersin thefirst conferenceto
eighteensessions,threespecialsessionsandtwo workshops.A total of 129paperswaspresentedin the
18regularsessionswhichwereincludedin theproceedings.An additional38presentationsweremadein
thespecialsessionsandworkshopsandarebeingpublishedseparately.Theattendancehasapproximately
doubledfromjust over200 in 1984to about400 in 1992. Thecontentsof theconferencewasoriginally
organizedinto ten topicsandhasgrownto eleventopicswhich include: MaterialsDevelopment,
Manufacturing,Instrumentation,Turbomachinery,Fluid andGasDynamics,Ignition andCombustion,
FatigueandFracture,BeatingMaterials,Bearings,StructuralDynamics,andControls. Additionally,a
HydrogenEnvironmentEmbrittlementin AdvancedPropulsionSystemsWorkshopwasconducted
concurrentlywith the 1986conference,duringthe 1988conferenceaworkshopon theStatusReviewof
Hydrocarbon-Fuels/CopperMaterialsCompatibilitywasheldandduringthe 1990conferencetwo
workshops(HydrogenStandardizationWorkshopandEfficientEngineWorkshop)wereconducted.The
presentationsat the 1986workshopwerepublishedin theconferenceproceedings,the 1988workshop
wascomposedof informaldiscussionsandmanuscriptswerenot prepared,andthe 1990workshop
presentationswere publishedin theconferenceproceedings.In 1992,threespecialsessionsconcentrating
onFluid/StructureInteraction,RobustTurbopump,TurbomachinerySealsandtwo workshopsentitled
PropulsionSystemAvionicsandHydrogenEffectsonMaterialsinPropulsionSystemswereconducted
concurrentlywith theconference.

TheMarshallSpaceFlightCenterAdvanced Earth-to-Orbit Propulsion Technology program is a long

standing program. Proper interaction between industry/university and government communities are

necessary. It has been demonstrated by each of these conferences that we were able to fill this need to

provide a forum for these agencies.

SPECIFIC TASKS ACCOMPLISHED:

In order to implement the program the following specific tasks were performed:

1. Together with the designated MSFC personnel, the P.I. coordinated the activities involve in an

Advanced Earth-to-Orbit Propulsion Technology Conference held in May 1992.

2. The P.I. with the approval of the designated MSFC personnel was responsible in selecting members

to serve on the technical committee for the conferences (Session Chairpersons).

3. The P.I. with the approval of the designated MSFC personnel and Session Chairpersons were

responsible for selecting scientists and engineers to participate in the conference.



4. The P.I. with the approval of the designated MSFC personnel and Session Chairpersons selected

papers for presentations for at the conference.

5. The P.I. provided all the necessary logistic and technical support for the preparation
and duration of the conference.

CONCLUDING REMARKS

In these series of conferences, we have achieved our goal to facilitate the quick exchange of up-to-

date information and documented them for limited dissemination to the scientific, engineering, and

technical communities which include universities, government and industry within the United States. This

program has enhanced the research and development activities.
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