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ELECTRON BEAM MELTING 
(EBM) is a state of the art manufacturing 
process. Using this process product de-
signers will be limited only by their imag-
ination. This technology uses an additive 
manufacturing approach where parts are 
built layer by layer — think of ‘3D printing’. 
It can use exotic metals like titanium alloys, 
however it does have limitations such as 
producing a rough surface finish that ham-
pers its functions. 

Christian Spiteri (supervised by Dr Arif 
Rochman) investigated whether the Elec-
tric Discharge Machining process can be 
used to finish parts produced using EBM to 
give a smooth surface (difference pictured). 
He treated titanium products with the Elec-
tric Discharge Machining process and mi-
croscopy showed that the finished surface 
consists of a set of micro-craters instead of 
rough grains. By adding the finishing pro-
cess, more complex geometries could be 
created. Overall, adding Electric Discharge 
Machining to EBM had many benefits.

Dr Arif Rochman (University of Malta) 
said, ‘EBM parts can be used for a wide 
range of applications such as implants in 
the medical sector or complex tool inserts, 
[…] which cannot be manufactured using 
conventional methods. Understanding the 
synergy between both processes is a must 
for product designers and process engineers 
to be able to manufacture high quality EBM 
products.’ •
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Titanium:  
Smoother and shapelier

Titanium surface before (top) and after finishing (below). Image taken with a scanning electron 
microscope at a magnification of 200x


