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To Study Thermodynamics and Physical Behavior of Pb in Al-Pb
System Fabricated by Mechanical Alloying

M.T. Hamed Musavian H. Seied Hossein Zadeh J. Vahdati Khaki

Abstract In this research, Al and Pb powders (25 wt% Pb) were subjected to mechanical alloying,
using a planetary ball mill. The ball milled mixture was studied by scanning electron microscope (SEM),
equipped by EDS. To study thermal.behavior,,DSC experiments were performed and variation of melting
temperature of Pb by ball milling was investigated. In addition, solid solubility of Pb in Al was studied
during ball milling. Despite this fact that based on equilibrium phase diagram there is no solid solubility
in Al-Pb system, formation of a non equilibrium solid solution of Pb in Al and also a reduction in melting
point of Pb by ball milling could be observed. During heating-up of ball milled samples, very fine
particles of solute Pb were precipitated at about 300 °C, which caused in lowering of melting point of Pb.
Melting point of Pb decreased from 327.25 °C for un-milled to 316 °C in 48 hours milled sample and also
the solved Pb in Al-matrix increased from 0.65 wt% for 5 hours milled sample to 0.89 wt%in 48 hours
milled sample.

Key Words Al-Pb system, Mechanical alloying, Thermal Analysis, Melting Point.
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