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Research Title: A study on relationship between hardness of lead-free pewter and composition and
microstructure
Researcher: Kannachai Kanlayasiri

Faculty: Engineerin Department: Industrial Engineering
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ABSTRACT

This research project was aimed to develop a mathematical model to explain the relationship between
hardness of pewter and its composition, and to relate hardness of pewter to its microstructure. In addition,
effect of composition on microstructure of pewter was studied in this project. Lead-free pewter composed of
tin, copper, and antimony with a concentration of 89-100 wt%, 0-3 wt%, and 0-8 wt%, respectively, was
investigated in this research. Vickers microhardness was utilized to measure hardness of specimens. Results
showed that composition of pewter affects to its microstructure and hardness. Hardness of pewter was
dependent on concentration of copper and antimony. As either concentration of copper or antimony was
increased, hardness of lead-free pewter was increased. The addition of both copper and antimony at the
same time increased hardness of pewter at a higher degree than the hardness when only one element was
added. In addition, mathematical model developed in this study could be used to predict hardness of pewter

with high accuracy. The average prediction error was only 1.94%.

Keywords : Lead-free pewter, Hardness, Microstructure
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