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Abstract: Understanding the relationship between functionality and processing of historical
materials is essential in the conservation of cultural artifacts. The lack of well-documented
manufacturing techniques during the Second Industrial Revolution creates difficulties
replicating modern equivalents of materials or selecting replacements when repairing
musical organs. This lack of documentation has contributed to the decline of the cultural,
economic, and environmental viability of repairing musical organs. In this work, materials
from a century old musical organ were characterized and compared to their modern
equivalents through literature review, professional consultation, and materials testing.
Structural differences between original and replacement rubber cloths used in the bellows
were investigated with electron microscopy. Energy Dispersive Spectroscopy (EDS) and
Fourier-Transform Infrared Spectroscopy (FTIR) were used to chemically identify the modern
and historical rubber cloth and adhesives. The mechanical properties of the rubber cloths
were measured using a permeability chamber. Comparing the analyses of modern and
historical materials provides an understanding of the mechanisms responsible for failure.
Such an understanding allows for a more informed restoration process such that modern
materials and procedures are respectfully substituted in place of their historical counterparts.
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Bio: Matthew T. Valderrama, Charlotte Buchanan, Max Camp,
and Christopher D. Webb performed this work during their
junior year in the Department of Materials Science and
Engineering at the University of Tennessee in Knoxville as part of
an undergraduate research project. For this work, the team
received first-place in the Tickle College of Engineering research
category at the UT EURēCA poster exhibition (April, 2022).
Additionally, the team was recognized by the ASM Materials
Education Foundation with second-place in the Undergraduate
Design Competition (September, 2022). The team was honored
to have Dr. David Keffer as the faculty advisor.

Brandywine Valley Chapter is inviting you to a scheduled Zoom meeting.
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