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Th« TMMrch firing! de«crlb«d In this report were euthorlzed 
ee e pert of Project 305803ARX conducted by the Liquid Rocket 
Division of the Air force Rocket Propulsion Lsboretory. The test 
icaa ws designed end febrlceted by the Thlokol Chenlcel Corporetlon 
under contrect to the U.8. Ansy’end project personnel of the Solid 
Rocket Division were responsible to coordinate testing activities 
at the Rocket Propulsion Laboratory with the Amy requirements.
Xast firings were completed in Vertical Test Cell 1-42B during 
Decesd>er 1968. This motor was the second of two motors (AMV7A and 
AMV7B); the first SK>tor was fired In August 1968 and reported In 
September 1968. Hr. John Denker, RPRO; Lt R. Quintana, RPM, and 
Mr. Howard Macintosh of Thlokol were the project engineers. Motor 
performance will be reported by Thlokol.

This technical report w^p pi^par^
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ABSTRACT 

Rocket propulsion system elements may perform differently in 

the low pressure of the space environment than during aea level 

firings and it is imperative that the behavior of the propulsion 

system in space be known prior to its use in space missions. 

These research firings were conducted Co prove this Army-Thiokol 

research motor will start and stop on command in the space 

environment using igniters of a new design.  VTC 1-42B which is 

evacuated by a steam-driven, 2-stage, ejector-diffuser system 

was used to simulate pressure altitudes up to 120,000 feet. 

Two firings of this motor (AMV7B) were performed because on 

the first firing the igniter failed to function as intended and 

the second test was required to obtain added information on 

reliability of this component.  All components of the Vertical 

Test Facility performed satisfactorily, which resulted in 

simulated altitudes above 100,000 feet during the firing of 

the rocket motor. 
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NCKENCLATURE 

2 
A. Area, Diffuser Inlet, In 
a 

2 
A. Area, RockeC Nozzle Throat, In 

H Pressure Altitude, feet 

F.S. Fire Switch  = Rocket Ignition Time 

F Pressure, Cell, psia 

P Pressure, Total, psia 

P Pressure, Diffuser Exit, psia 

RPRO Test Operations Branch, Liquid Rocket Division, 
Air Force Rocket Propulsion Laboratory 

RPM Solid Rocket Division, Air Force Rocket Propulsion 
Laboratory 

VTG 1-42B     Vertical Test Cell 1-42B of Air Force Rocket 
Propulsion Laboratory 
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I.  INTRODUCTION 

An Artny-Thiokol developed rocket motor. Intended for use in 

space propulsion systems, was fired in the simulated space 

environment of Vertical Test Cell 1-42B to determine if this motor 

design will start-stop thrusting on command in the low pressure 

environment: of space.  Several signals to start thrusting and 

several signals to terminate thrusting were sent to the motor to 

establish reliability of reaction for the design and measurements 

of delivered thrust and of nozzle dimensions made to establish 

delivered Impulse and to measure durability of the mechanical 

components. 

One of the three available ejector systems was used to 

maintain pressure in the test cell equal to that at 100,000+ feet 

altitude.  Motor and cell parameters were recorded on digital tape 

systems and on direct-inking recorders. 
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11. rACILinES OTILIZED
Data wa* recorded in digital foraat on a 192 channel Consolidated 

Systems Corporation tape recorder, in analog fora on direct-inking 
Wastronics recorders, and in analog fora on a 36 channel Consolidated 
Inginaaring Corporation oscillograph. One 2-stage ejector systea, 
drivan by staaa, and a 24-inch diaaatsr cylindrical diffuser, which 
was driven by the rocket motor gas, evacuated the test call of gases 
to provide the requested 70,000f feat ainiaua pressure altitude.
Thrust and prassuras were sensed by strain-gaga type transducers 
which were energized by direct current. The thrust mount and force 
aeasuraaant systea were evaluated prior to usa for this series of 
tests and found to be repeatable to .30X at the 90X confidence level 
and praasura aeasuraaents are repeatable to .5X. The electrical 
signals which fired the rocket motor were recorded on tape in 
frequency aodulated forv on an Asipex (FR 1300) recorder. S'
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111.      SIMULATED PRESSURE ALTITUDES 

Vertical Test Cell (VTC) 1-42B will produce pressure altitudes 

as high as 150,000 feet by use of an engine-driven diffuser In series 

with up to three, 2-stage, steam-driven ejector systems which operate 

in parallel.  During the firings of the Army-Thlokol motor, one, 

2-stage facility ejector and a cylindrical 24-inch diameter ejector- 

diffuser, which was driven by rocket gases, were used.  Simulated 

altitude was held well above the minimum requested 70,000 feet and 

all facility equipment functioned properly.  Figure I shows the 

history of the test faclllry pressures. 
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IV. ABLATIVE MATERIALS AS THBDUL AMD ABRASIVE PI 
PimgERS

The cylindrical diffuser uaeu for these tests is e section of 
24-inch water pipe whi^ has no coolant Jacket to aid in renoval 
of heat energy. In a preceding firing of large Motors into the 
44-inch diaaeter water-cooled (Jacketed) diffuser, rocket gases 
burned through the wall of the diffuser which proapted a search 
for a satisfactory thermal and abrasion barrier to be used as a 
protective coating for the diffuser inlet. Several Materials 
were applied to the impingement area of rocket gases in the 
diffuser used in these tests. These included epoxy resin, a pasta 
made by IFBO of epoxy resin and graphite particles, a V-61 rubber 
compound intended to be used as liner material for rockat motor 
cases, Saueresin which is a patented ceramic material, and an asbestos* 
resin material which was supplied by Haveg-Ieihhold (Santa Fa 
Springs, California). The approxiawtely five-second duration of 
each pulse of this test series did not provide as severe a heat 
and abrasion situation as the earlier motor firing. The materials 
wars applied and reacted as listed below:

a. V-61 - troweled on - no measurable erosion.
Epoxy-carbon paste - troweled on • no measurable erosion. 
Epoxy resin (only) - paint brush • no measurable erosion. 
Sauresin - troweled on - no measurable erosion. 
Asbestos-resin sheet - bolted - no measurable erosion.

The materials will be evaluated during firings in January-June 1969 
which will impose more severe heat conditions because of longer 
firing durations up to 500 seconds.

I
b.

c.

d.
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