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Efficient die cleaning 
with wet blast technology

Wet blasting offers a superior surface finish when
it comes to die cleaning and polishing, as well as

significant reductions in production time. Tim
Berry* looks at the process in detail and records

how one customer implemented wet blasting
technology to achieve significant labour savings

and quality improvements.

Cleaning and polishing dies is a critical
step in all extrusion plants. The latest
extrusion die-cleaning technology, based
on the proven wet blast process, provides
a quicker, more effective and consistent
cleaning action than conventional
systems. Experience from existing
installations has shown that wet blasting
minimises the need for final hand
polishing – saving considerable time and
labour. So what is wet blasting and why is
it so effective?

Wet blasting – how it works
Wet blasting is a solvent and dust-free
cleaning process that employs an
operator-safe mix of water and media – a
glass bead and aluminium oxide mixture is
normally used. This is projected at the die
through an advanced blast nozzle. The
operating pressure of the process is highly
controllable, and effluent from the
machine is processed through a filtration
system, which separates out solid waste
for safe disposal and allows the water to
be recycled.
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The abrasive media is mixed with water
and pumped as slurry to special blast
nozzles. At the nozzle, compressed air is
introduced to accelerate the slurry onto
the die. The abrasive remains encased by
water and flows across the die face and
through the bearing, providing thorough
and uniform cleaning. The process has
been found to be a more gentle cleaning
action, compared to traditional dry
blasting.

The wet blasting process is used in many
industrial surface preparation applications,
and is considered ideally suited for die
cleaning because of the narrow and
tortuous path the fluid must travel.  The
system is completely closed loop. The
water used in blasting is re-circulated
within the machine during the blasting
cycle. After the blasting cycle, effluent
from the machine flows to a filter. The
filtered water is then available for rinsing
the dies, and pumped to rinse nozzles in
the machine. All water stays within the
process loop. Make-up water is only
required to compensate for evaporation.

When the machine is idle, abrasive sinks
to the bottom of the machine sump.
When the pump is activated, a portion of
the pump output is directed to a stirrer
pad located in the sump. The stirrer
effectively mixes the water and media,
ensuring that an appropriate mix is
achieved from the outset. The balance of
the pump output flows through a hose to
a blast gun.

To offer a more specific example of how
wet blasting works, here’s a description of
a radial wet blasting operation, in which
the blast guns index out from the centre
of a rotating turntable in coordinated
motion with the turntable rotation. 

The turntable is configured in zones. A
PLC controls the number of turntable
revolutions per zone to achieve uniform
cleaning. A typical program uses one
revolution in the centre of the turntable,
and more revolutions as the stylus moves
to larger diameter zones.  Electric motors
drive the turntable, slurry pump, and gun
array motion. Control valves are a mix of
solenoid and pneumatic pinch-type valves.
The rinse water pump is pneumatic
powered.  

Effluent from the machine flows by
gravity into a moving bed filter. The filter
removes broken down abrasive and other
material from the water stream. Filter
paper is dispensed from rolls and is
automatically advanced, based on water
level monitoring. The spent filter paper is
collected in a waste bin and is typically
disposed with normal plant waste.

Machine control and safety interlocks
are engineered into the pre-wired on-
machine control cabinet. A PLC
coordinates machine activities and
monitors for any system faults. A

convenient operator control panel is
located above the machine’s viewing
window. The HMI is used to select pre-
programmed cleaning sequences, and to
start/stop/pause the machine.

Various extrusion plants and die
correctors define “clean” differently. Much
depends on the die, alloy, profile
application, etc. The first step in setting up
a wet blasting machine is to process dies
at varying cleaning intensities, so the die
shop can identify their local preference for
“clean.” This establishes a baseline, and
the machine cycles are then set to achieve
the desired result. Cleaning intensity is
based on the amount of energy applied
per unit area. The amount of energy is a
function of blast air pressure and
residence time under the blast gun.
Ultimately, an optimal cycle is established
to balance cleaning intensity and cycle
time to satisfy the plant’s specification of
“clean.”

Stylus bandwidth is defined as the
distance the stylus moves in each
increment. The bandwidth is selected by
the operator, and is variable between
25mm and 50mm. The typical width of
the blast gun array pattern is 40mm, yet
can be more or less, depending on the
distance of the blast guns to the die
surface.

Dies are placed on the machine’s
turntable by hand or overhead lift. The
turntable of the radial machine is
supported by a centre bearing, so loads
must be distributed uniformly. With
experience, operators learn optimum
positioning of dies to achieve maximum
loading.  After loading is complete, the
trolley is pushed into the machine. The
trolley travels on guide tracks to assure
positive positioning. With the trolley in
position, the turntable drive gear engages
with a drive pinion to enable turntable
rotary motion.  After the turntable is
positioned, the machine cabinet door is
closed, and the door closed proximity
switch is satisfied. The machine is then
ready for operation.

A program cycle is comprised of a
blasting phase followed by a rinse phase.
At the end of a cycle, the machine stops
and the operator is signalled by an
indicator light. The operator opens the
machine cabinet door and withdraws the
turntable trolley and dries the dies with an
air blow-off. The dies are removed from
the table.

Case study
Western Extrusions Corporation’s
Carrollton, Texas plant was an early
adopter of wet blasting technology for
cleaning extrusion dies. After using a
machine for more than six months, the
company concluded that polishing time
was significantly reduced for all dies
processed in the machine. Die polishing
labour savings were substantial, while
additional benefits from consistent
cleaning/polishing from an automated
machine included a reduction of
inadvertent die damage caused by hand
polishing.

Western Extrusions operates five
extrusion presses producing a wide range
of profile sizes with special emphasis in
large section profiles. Press sizes are 7-, 8,
10-, 12-, and 14-inch diameters. The
newest press was installed in 2011. The
die shop in Carrollton is staffed with over
ten die correctors and three die polishers
to maintain a large inventory of dies in the
10-inch to 30-inch diameter range. Die
correction previously followed the classic
process flow of die breakdown, caustic,
rinse, dry blast, polishing, and correction
until the company decided to put wet
blasting to the test.

Western’s die shop management
recognized a significant opportunity to
reduce die preparation cost, if manual die
polishing could be reduced. A fully-
operational demonstration of the wet
blasting, die cleaning, and polishing
system generated confidence that the
goals of reducing die correction time and
hand polishing while improving cleaning
and polishing consistency and eliminating
dry media from die maintenance area was
achievable. As a result, Western Extrusions
Corporation commissioned a Vapormatt
Cougar radial machine in 2011.

Since wet blasting was a new
technology at Western, they selected a
mid-range machine to process 10- to 12-
inch diameter dies. This model is typically
used for operations processing 40 to 150
dies per day. The machine was delivered
pre-wired and pre-piped ready for
connection to compressed air, electrical
power, and water. It was conveniently
located near the die shop. The machine
was free standing, so foundation work
was not required. Installation, set-up, and
training were completed in a few days.

The result of installing the Vapormatt
Cougar at Western Extrusions was superior
surface finish, a cycle time reduced to 11
minutes and zero die edge damage
observed. There were also significant
labour savings and quality improvements,
while die polishing was significantly
reduced, and often eliminated. �
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