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 Flexibility – ability to process in different environments 
 

 Material Purity – product contamination can be dramatically reduced 
 

 Increased Volumetric Utilization – avoids limitations of thermal 
conductivity, shadowing, convective heat transfer 
 

 Smaller Footprint – little or no cooling or insulation required 
 

 Control over Moisture Content – coupling with water is very effective 
 

 Volumetric Heating – Little or no gradient from the outside to interior 
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• Microwaves at 915 and 2450 MHz have a very 
small depth of penetration in metallic 

materials. 

• Therefore, metals cannot be directly heated by 
microwave energy in a controlled fashion. 
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• Tungsten Carbide, Cobalt, various Cermets:  

o Readily couples with microwaves  

 

• Other metals: 

o Indirect heating 

o Heating with susceptor beds 

 

 

Microwave Benefit: Heating of small local volume adjacent 
to the object thus improving heat transfer. 
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Power supply 

Magnetron 

Applicator 
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• WC/Co couple very nicely with microwave energy from room 
temperature. 

 

• Important to maintain insulation cover 

 

• Powder bed concept as a collapsing insulation  very  effective 

 

• Ultrafine microstructures have been produced and reported  
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• Metals such as Copper, Aluminum, Nickel and alloys 
melted, sintered and heat treated: 

 

o Powder bed generates the heat locally 

 

o Powder bed can be graded to provide heating 
and insulation 

 

o Rapid processing achieved since the heat is 
generated in close vicinity of the sample 
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