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Abstract

In gold jewelry industry, gypsum-bonded investment is one of the most common
material used for lost-wax casting process. This study aims to gain better insights into
underlying physical properties of commercial gypsum-bond investment powders, as well
as to investigate thermal behavior of the investments during burnout process. The results
indicate that all four investments mainly consist of SiO, refractory filler (cristobalite and
quartz) and gypsum binder with varying contents and particle sizes. During burnout
process, key phenomena including moisture removal, dehydration of gypsum, SiO2
inversions and phase transition of anhydrite were investigated using several techniques.
These phenomena were found to play a major role in determining strength of the flask
mold and surface quality of the casting products. Based on the observed physical and
thermal properties of the investments, development of new burnout profiles with reduced
burnout time was also done. The results indicate that proposed burnout profile with
shorter cycle time compared to that suggested by investment’s manufacturer could
provide sufficient strength to the flask mold and could maintain the same surface quality

of the casting products.
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