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The purpose of the University Research Instrumentation Program is to upgrade
Y university instrumentation and equipment in order to improve their capability to
perfurm research in support of the national interests and defense. Additionally,
it should support the ongoing research efforts of the Department of Defense
research agencies. The Departments of Materials Engineering and Mechanical
Engineering and Mechanics at Drexel University have a strong program in
composite materials and materials processing with a proven track record of
publications and research. In addition, the Materials Engineering Department
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has a strong research effort in powder metallurgy and rapid solidification
technology (RST). A strong funding base has been established with
government, defense and industrial sponsorship. A key ingredient in the

development of high performance composite and powder processed RST
materials is the understanding of the processing, structure and property
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relationships. A vital part of this understanding is the independent control of

materials chemistry and processing conditions. This capability of process

control by the researchers is essential for the improved development of high ’f_
performance structures and systems. The ability to exercize careful control of ,*-‘
the temperature, time, pressure and atmosphere during the consolidation, &
permits high performance powder metallurgy e.g. Al-Fe-Ce, ceramic structures '.?,3
e.g SigN4 and composite structures to be extended in terms of their quality, T'j
capability and performance. P :
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To this end, a University Research Instrumentation Equipment Program (URIP)
grant has been utilized to purchase materials processing for high temperature
materials and composites consolidation, namely: a Vacuum Industries Series
3600 - hot press for the fabrication of metal and ceramic matrix composites as
well as monolithic, isotropic high performance metallic and ceramic materials.
The vacuum hot press is necessary for the consolidation of powder metallurgy
and composite structures for high performance, high temperature applications.
It permits dencification of ceramic and metallic structures up to temperatures ot
1600 C in vacuum or inert atmospheres with a diameter up to 150 mm (6 in)
with a fifty ton pressing capability. In addition, the consolidation atmosphere
can be varied as well as the rate of loading. A salient feature is the capacility to
produce composite and powder processed samples of sufficient dimensions so
that meaningful mechanical and structural evaluations can be performed. For
lower temperature composite structures, i.e. thermosetting epoxy, or
thermoplastic PEEK, PPS composites and laminated hybrid resin metallic
structures e.g. ARALL,: a Lipton Model 1336 Laboratiory Autoclave and a small
MT composite laminating press for the consolidation of resin matrix and hybrid
composite systems have been acquired. The Lipton Autoclave is anticipated to
be operational in January 1988. The contributions from the Drexel's College of
Engineering ($20,699) and other research contract contributions ($7,000) were
beneficially utilized to facilitate installation and start-up of the equipment, e.g.
transformers, utility installation and purchase of carbon-carbon tooling for the
instrumentation. In addition, a gift from the Fey family of $80,000 will permit
rehabilitation of the powder processing laboratory where the vacuum hot press
is currently installed. The resin matrix composite processing equipment, shall
be eventually installed in the new Bennett Le Bow Engineering Building with
dedicated space for composite processing. The acquisition of the
instrumentation will greatly enhance the materials processing and composite
rmaierials programs capability of the Materials Engineering and Mechanics
Department at Drexel University.
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