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In a competitive world market, the uses of aluminum
extrusion with its lightweight, diverse properties and
improved performance in many applications including
architecture, structural components, and automotive
and aerospace industries have increased tremendously.
Aluminum extrusion technology continues to be a
subject of discussion and evaluation concerning its
application to a growing customer base. Continuing
education and fundamental research are necessary to
upgrade knowledge of aluminum extrusion technology
in both academic and industrial communities.

The principal variables that influence the successful
extrusion and the quality of material exiting from the die
are extrusion ratio or strain, initial billet temperature,
speed of deformation or strain-rate, and alloy flow
stress. The effect of principal variables on the extrusion
process and their interrelationships works like a
closed loop chain [1]. Tribology and thermodynamics
in aluminum extrusion controls the exit extrusion
temperature that have a direct influence on the shape
accuracy, extrusion quality, and the heat treatment for
certain alloys that get the press quench, and die life.
The exit temperature is directly influenced by the
extrusion parameters including the billet temperature,
die design, extrusion speed and the friction conditions
at the billet-container and die bearing and flowing
material interfaces [2]. An understanding of the factors
that control the exit temperature which is important
in the optimization of the extrusion speed has been
described [3]. An experimental study [4] has been
done on the verification of the interactive effects of
billet temperature and die temperature that influenced
distortion and the variation in the shape of the extruded
cross-section.

Wear mechanisms in the die bearing are dependent
on many factors including temperature rise in the die,
extrusion speed, shape and geometry of die, die bearing
length and its surface condition, and the material
properties of die steel and the extruding alloy. A useful

review of die wear inference in metal forming
operations has been done [5]. Die wear could be
abrasive, adhesive or both. Abrasive wearing of the die
bearing changes the extrusion surface quality, since
the metal flowing through the die conforms to the
bearing surface in the transverse direction. Adhesive
wear on the die bearing may be caused by the continuous
build-up of an adhesive layer of aluminum and its
detachment from the bearing in each extrusion cycle.
As aresult, the flow characteristics of the metal leaving
the die bearing may change since the real area of
contact decreases as the wear mechanism progresses
[6], [7]. The tribological processes in the die land to
find their influence on the accuracy of shape and the
surface quality of extrusion have been studied [8].

Various hard coatings and surface treatments
with a higher hardness at the bearing surface reduce
the tendency of adhesion of heated aluminum to the
die bearings; this reduces the friction at the interface.
These factors combine to improve die performance
and quality in aluminum extrusion. Various methods
of die surface hardening like nitriding, such as plasma,
fluidized-bed, and nitrocarburizing, are available [9]-
[11]. Further technology was developed on different
hard coatings including TiC, TiN and VC deposited
by CVD or PVD processes on extrusion dies to reduce
friction and wear and to enhance extrusion surface
quality and productivity [12]-[17].

Extrusion manufacturers are facing customer
demands for excellent quality and higher productivity
while providing complex product geometry from sofft,
medium and harder aluminum alloys. Fundamental
research in aluminum extrusion technology [18]
always brings value to the new and also the current
extrusion industry personnel who will move the
technology forward to the next level of improvements.
Continuous process improvements and optimization
of process variables at each stage of operations to
improve the extrusion quality, productivity, and finally,


http://dx.doi.org/10.14416/j.ijast.2019.01.008

Applied Science and Engineering Progress, Vol. 12, No. 1, pp. 1-2, 2019

the economics of extrusion [19], will play a bigger
role within the growing aluminum extrusion industry.
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