Continuous Extrusion of Hard Metal Profiles

Owing to the specific rheological properties of different hard metal bodies, the continuous extrusion of
profiles made from this material with screw extruders places high demands on extrusion technology. This
applies not only to the extrusion itself, but also to the downstream process steps such as material dosing
and preparation as well as the upstream processes like cutting, transport and handling of the ,green”
profiles, all of which call for professional solutions in view of the ever-increasing demands for quality and

of global competition.

Fig. 1 De-airing extrusion unit VAQRS 50 ready for

operation

Adopting a system-oriented approach in
design and project planning of the overall
plant — the system — and taking into ac-
count the interfaces to the distinct subsys-
tems — substantially enhances efficiency,
reduces the set-up times and, to a large
extent, prevents rejects.
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Based on a number of successful problem
solutions implemented in various sectors,
such as in the chemical and ceramics indus-
tries, as well as for the extrusion of metal
powders, ECT-KEMA GmbH/DE has devel-
oped a holistic extrusion concept for con-
tinuous extrusion of hard metal profiles of
different geometrical shapes.

Prerequisites were laboratory tests car-
ried out under diverse boundary condi-
tions, the rheological characterization of
bodies with the aid of the Capillar Check
instrument [1] designed by frank héndle
transfer GmbH/DE, the intensive study of
the theoretical fundamentals of extrusion,
in particular the Benbow-Bridgwater ap-
proach and, extremely important, the co-

Fig. 2 De-airing extrusion unit VAQRS 50 for a 45° extrusion

operative partnership with the company’s
clients.

The solution takes the form of a de-airing
extrusion unit in a so-called tranverse con-
figuraton, enabling the direction of extru-
sion to be freely varied from horizontal to
vertical. For the production of small profiles,
as well as micro-extrusion, a barrel diam-
eter of 50 mm was selected in view of the
degree of deformation to be expected.
Thanks to the motor feedback, the auger-
shaft speeds of the primary pug sealer and
of the extruder can be varied very accurately
from 0-25 rpm allowing different extrusion
modi.

The control system not only facilitates the
pre-setting of all operating values on the
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Fig. 3 Extrusion of hard metal profiles

touchscreen, but also the tracking and re-
cording of all data, both online and offline.
A special auger geometry was designed to
deal with extremely stiff hard metal and re-
lated materials which, in the case of small
cross section profiles, respectively high
shaping degrees, results in reduced flow
pressure rates and torque. As an option
the axial pressure as well as the pressure
build-up over the entire auger length can
be detected, in addition to the flow pressure
at the die.

For processing abrasive and/or corrosive
bodies all materials coming into contact
with the body are optimized accordingly.
One of the boundary conditions of extru-
sion could, for example, be the minimiza-
tion of contamination caused by abrasive or

Fig. 4 Hydraulic screen and die changer system

corrosive wear. In such cases, augers made
of ceramic, hard metal and special plastic
materials can be used, besides different
stainless and hardened steels, provided
with PTA, HVOF, CVD or PVD coatings.
Other possible options are the selective
tempering of the augers, the barrel sections,
as well as the machine bodies. Also avail-
able are special sealing systems between
the primary pug sealer and the extruder
suitable for those materials which demand
a constant and high degree of de-airing for
extrusion.

If the dies and/or the strainer plates need
to be changed frequently, hydraulic screen
changer systems can be offered. In joint col-
laboration with Arno Friedrichs Hartmetall
GmbH & Co. KG/DE, a renowned European

manufacturer of hard metals, this new ECT-
KEMA extrusion concept has been tested
and successfully realized.
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