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Sintering 
 
The Sintering Process 
 
The starting material for a sintered product is a powder of metal, ceramic, or, less often, 
a polymer. The powder size is often very fine (small), perhaps 20–200 microns. (One 
micron is 1.0 × 10–6 meters.) Usually the powder is compacted in a mold of the desired 
end product shape, often under pressure. Then, the mold and powder are heated but 
not to the melting temperature of the powder. Since the powder particles are not melted, 
the final products will contain voids with sintered parts having a lower density than cast 
parts of the same material. 

 

Diffusion causes the particles to begin to flow together, forming a bonded, solid product. 
The driving force for this process is analogous to the coalescence of raindrops on a 
window pane. One larger particle has less surface area than two smaller particles of 
equal total volume. The one large particle is energetically more favorable than two 
smaller ones. Thus, a sintered part will be more completely fused and stronger with finer 
initial particle size. 

 
Sintering is both an old process that includes the firing of pottery, and a modern process 
that includes the field of powder metallurgy. 
 
Advantages of Sintering 
 
Sintering may be the only forming process for materials with very high melting 
temperatures, such as most ceramics. Because molds are usually used, sintering can 
form a dimensionally high-precision, complex solid shape in a single step. Small gears 
are often sintered, for example, to eliminate machining. 
 
Generally, the mechanical strength of sintered parts is greater as the final density 
approaches that of a continuous solid. However, special applications have taken 
advantage of the porosity that sintered parts possess. Self-lubricating bearings were 
first produced in the 1930s by impregnating sintered bronze bushings with oil. Modern 
snowboards frequently use a sintered polyethylene base to absorb wax in the voids. 
 
Limitations of Sintering 
 
While the lower density of sintered parts may be advantageous, the porous end product 
is inherently brittle. With all brittle materials, we observe a volume effect. As we 
increase the size of a part, we statistically increase the likelihood of including a critical 
length crack that will cause failure by fast fracture. Thus, sintered parts are usually 
limited in size. 
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Finally, because protective oxide films prohibit diffusion bonding, sintering can 
sometimes only take place with shielding gas atmospheres, which increase the 
complexity and cost of fabrication. 
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