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ABSTRACT:
Selective laser sintering (SLS) is a rapid prototyping and manufacturing 
technology that fabricates 3-D objects from powdered material via layer-by-
layer sintering or via melting induced by a directed laser beam. One of the 
most attractive advantages of SLS is its ability to process a wide range of 
materials that include polymers, metals, and ceramics. A sequential addition 
packing algorithm is employed to generate 3-D random packing of opaque, 
diffusively or specularly reflecting spherical particles with the same or 
different sizes. A temperature transforming model is employed to simulate 
the melting and resolidification of the powder bed with the consideration of 
shrinkage and convection driven by capillary and gravity forces in the 
melting liquid pool. Solid-liquid-vapor phase change of a metal particle 
subjected to nanosecond pulse laser heating is investigated analytically. 
Ultrafast melting and resolidification of a submicron gold particle subject to 
pico- to femtosecond laser pulse are studied. The nonequilibrium heat 
transfer in electrons and lattice is described using a two-temperature 
model, and the locations of the solid-liquid interface are determined using 
an interfacial tracking method. The neck growth in the laser sintering of 
different-sized gold nanoparticles under different heating rates is 
investigated by a molecular dynamics method. The Embedded Atoms 
Method (EAM) potential was employed to describe the interatomic 
interaction between gold atoms.
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