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Abstract

Hydrogen is considered as a major enemy for aluminium casting due to its effects on gas
porosity left after the casting solidifies. The improvement of aluminium melt prior to casting is
therefore necessary and has a great impact on mechanical properties of the castings, This research
aimed to solve this inherent problem through the construction of a mobile degassing unit to produce
large amount of fine argon bubbles uniformly distributed throughout the aluminium melt.
Hydrogen can therefore diffuse into these fine bubbles, which are carried up to the melt surface,
leaving less hydrogen content in the melt and reduced porosity in the castings.

Experimental procedure included melting of 80% aluminium 356 ingot and 20%
aluminium chip in a 20 kg crucible using an induction fumace of 1000 Hz and 20-30 kwatt
capacity. The aluminum chip addition aimed to simulate the contaminated environment of
hydrogen in the industrial foundry. The controlling degassing factors are 1) rotational speed, 2)
argon gas flow rate and 3) degassing time. It is found that increasing rotational speed produced
finer argon bubbles aiding hydrogen diffusion more efficiently. Proper argon gas flow rate
facilitated both fine argon gas bubbles and eliminate surface melt turbulence. Increasing degassing
time also provided enhanced degassing efficiency. According to experimental results, degassing
conditions using rotational speed of the graphite shaft at 1000 rpm, argon gas flow rate at 10/min
and degassing time for 20 min provided the most effective results, which were in good agreement
with property assessment for example, porosity, density, hardness and tensile properties.

Improvement of degassing efficiency by integrating a top-feeding flux injection unit aimed
to include the cleaning effect of the aluminium melt along with the degassing techniqﬁe. As a
result, enhanced physical and mechanical properties were obtained. Furthermore, the usage of
granular flux yielded the melt quality improvement with less emission and environment friendly in

comparison to power flux usape.






