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INDUSTRIAL PROBLEM
AMCASH was contacted by a 
drop-forging company specialising in 
complex geometries and difficult to 
forge material.
During ultrasonic testing of a forged aluminium alloy Al-2014, 
distinct surface fissure features were detected.
The company wished to know how the fissure formed, and how 
they could eliminate it in their manufactured parts.



PROJECT
The fissure feature within the 
forged component of this Al 
alloy was investigated using 
the University’s Centre for high 
resolution microscopy for detailed 
material characterisation.
•  Optical microscope – for surface 

analysis.
•  X-ray MicroCT – to observe internal 

features in fine detail.
•  SEM with EDS – chemical analysis to 

determine segregation.“ From our work with AMCASH we 
have increased our knowledge of fault 
diagnosis related to aluminium processing.  
This hopefully will lead to the company 
increasing our process capability for all 
specifications of aluminium grades.”



RESULTS
•  It is believed to be likely that these 

oxide inclusions, which are brittle, 
provide an initiation & propagation 
site for the fissure.

•  During the forging process, this 
pre-existing “cloud” of inclusions 
fracture and become micro-voids 
within the material, then become 
flattened and aligned with 
one another. 

•  These micro-voids can coalesce 
with one another as they propagate, 
forming significant length sub-surface 
fissures.

BENEFITS
•  A greater technical understanding 

of Al component forging, which can be 
passed on to both supply chain and 
end-users.

•  Less scrappage of non-compliant 
components, offering concomitant cost 
& environmental benefits.

•  Faster process development, taking 
pressure off R&D activity.

Figure 1
Optical image clearly shows the 
presence of the fissure on the surface.

Figure 3
SEM images showed that the fissure 
appeared approximately to follow 
particular metallurgical features 
within the material microstructure.

Figure 4
EDS analysis suggests that Fe-rich 
and (Mg,Si) oxide rich egregates were 
pre-existing in the Al alloy, when the 
forging company received it.

Figure 2
MicroCT shows the fissure to be fully 
penetrating through the sample, 
indicating a significant anomaly.

ANALYSIS
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