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Abstract

The purpose of this study is to investigate the forming behavior of tin whiskers
and to produce the porous tin composite. The experimental study was divided into 2 parts. In part
one, the important variablés influenced on a tin whisker forming mechanism in Sn-SiC composite
material prepared by mechanical alloying method was investigated. It was found that milling
time, temperature and compaction pressures have an effect on a rapid tin whisker formation.
There are two mechanisms to elucidate this phenomena such as recrystallization and the
difference in thermal expansion of SiC and tin matrix which the residual stresses were induce and
tin whisker were formed with an activation of heat. In the second part, porous composite
materials of tin and Sn-10SiC composite were produced by mixing tin powders with a size range
of 200-300 microns and Sn-10SiC composite particles prepared by mechanical alloying with a
size range of 100-150 microns. The Sn-10SiC composite powders were proportionally mixed with
tin powders by means of a vibration mixer, compacted to the coin ghaped specimens, and then the
specimens were sintered at various temperatures and times under an argon atmosphere. During
heating at a certain condition, tin whiskers were induced to form and the connection among the
powders was occurred. The influence of a mixture ratio of tin powder and Sn-10SiC, compaction
pressure and sintering temperature on the formation of tin whiskers, permeability, pore size, pore
% and strength of specimens‘ were determined. It was apparent that a compaction pressure has the
most significant effect on properties of the specimens. Moreover, tin whiskers formed in the

porous composite materials can enhance the average pore size, permeability and strength.
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