Troubleshooting Melt Filtration

How to resolve the most common issues in Melt Filtration

There are many good reasons for selecting a piston-type filtration system. First, such systems provide a large filtration
area, which is not only cost-efficient, but also ensures a soft start-up, lower shear rates, and lower differential pressure.
This ensures a good filtration because the lower forces prevent dirt particles from passing the filter element. Another
advantage of piston systems is the effective protection they provide against damage by foreign parts. There is enough
room in the piston cavity so that metal contaminants, for example, cannot pass the screen barrier and cause damage
during shifting movement of the screen bearing piston. Another advantage is that the continuous flow during normal
operation prevents melt stagnation and polymer degeneration. Unlike other filtration systems, piston type screen
changers do not have dead zones where material remains and degenerates.

Filtration systems are often designed for very specific processes. If the customer’s materials or their characteristics
change, adaptations have to be made to get the same good results. Parameters that work very well for one material can be
a bad fit for another one.

This also applies to pressure fluctuations. Constant pressure at the extrusion die or pelletizing system is one of the most
important parameters in a polymer processing system. Only a uniform, constant polymer flow will result in uniform
product.

In a piston filtration system, every movement of the piston comes with a change in pressure. Generally, this is not an
issue and can be controlled in small ranges by the settings. But if these pressure fluctuations are too large, the product
can be compromised by, for example, tears in the film, thin spots in sheet or pellets of irregular shape and size. In a
well-adjusted system, where the piston movements for backflush and venting stops are set according to the process
conditions, these fluctuations are kept to a minimum.

So, what can you do if pressure fluctuations nevertheless occur?

Material

During troubleshooting it is always good to start at the beginning — in this case the material. Is it lumpy, or damp?
Lumpy materials are very hard to dose, so that uneven polymer flow already starts at the extruder. Damp materials not

only tend to get lumpy, but also the residual moisture can have a lowering effect on viscosity.

Leakages

As a second step, perform a visual check of the equipment. Are there any obvious leakages?

The processing line is usually a sealed system to keep the polymer flow nice and even. If

material escapes the system through leakages, pressure fluctuations are likely. Na"dson
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Leakages can be caused by insufficiently tightened adaptor bolts. Due to the thermal expansion, you must retighten

the screws after the screen changer is heated up to operating temperature.

On the other hand, screws which are too tight can be the problem. If the system is under too much tension, the

alignment of the single components can be compromised, and leakages might develop.

Temperatures

Check if the process temperature of the polymer is too high. This usually leads to a lower viscosity, for which the
equipment and the sealing system might not be designed. Lowering the process temperature can solve this problem.
In this context it can also be beneficial to check the temperature sensors. If they do not work properly the system can
overheat, without you recognizing it. Low temperatures can also be the reason for pressure fluctuations. Check the

surrounding conditions. Is there any draft that cools down the machine?

Sensor System

Make sure that the overall sensor system is working properly. A misplaced or badly calibrated pressure sensor can show

pressure peaks where there aren’t any.

Observe the Process

If the material is flawless, there are no detectable leakages, and the senor system is working properly, you must dig deeper.
For an efficient troubleshooting it is important to know when the problems occur during the process. The first question

you should ask yourself is if there have been any changes in the process.

* Are you processing a different material?

* Have the operating temperatures increased?

* Are you experiencing troubles every time the piston moves?

* Do they come up during the screen change?

¢ Or does every backflushing procedure cause pressure drops in the system?

* Do the fluctuations become visible when the extruder or gear pump reaches maximum speed?

Always work closely with the operators. What observations have they made? If the system is equipped with a controller,
check the pressure trends carefully. If there is no control system in place, almost every line has sensors to monitor the
pressure. If the extruder or the pump increase the rotational speed in order to increase the material flow, then pressure is

probably lost somewhere down the line.

Screen Change

Every piston movement leads to a pressure change in the system. During a screen change

procedure, the piston moves out into screen change position and shuts the cavity from the

flow channel. The melt flows through the remaining cavity or cavities with an increased

differential pressure. After filter change the piston moves back into production position and (‘
the cavity is flooded with polymer in a so-called venting procedure. If this happens too fast NOI' dson
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and the cavity is filled too quickly, the melt pressure drops. Simply reducing the piston speed can solve that issue.

A sensitive filling of the filter cavity to prevent pressure fluctuations after screen exchange is especially important in
processes where the extruder does not compensate a takeaway of material by increasing speed. This is also the case for

very low-viscosity polymers.

Venting

Let’s take a closer look at the venting procedure. When the cavity moves back into the flow channel after screen change,
it is important that no air is in there. If air bubbles get entrapped into the final product, they can cause holes and line
snaps. To avoid this, the pistons have venting grooves that allow air to escape during the filling process. Make sure that
you clean these grooves properly after the screen change so there is enough space for the melt. The goal is that melt
emerges from all venting grooves evenly and without any bubbles. Every material has its own perfect venting time and
position and it takes some experience to find it. Check if the pressure is dropping at the first venting position. If this is
the case, lower the piston speed so the cavity does not fill too quickly. The first venting position is the most important. If

the timing is set right here, the other venting positions follow along and line performance can improve significantly.

Sensitive venting is very important when processing low-viscosity polymers. Pressure fluctuations are also a sign of
turbulence within the cavity that needs to be filled. Turbulence caused by a fast filling can result in so-called “champagne
cream” — the distribution of small air bubbles in the cavity. This will lead to trouble in the final product. Therefore, it is
always beneficial to adjust for a smooth and sensitive filling, so that there remains a phase barrier between melt and air,
which allows for a perfect venting effect. Taking time for a sensitive venting procedure saves money in comparison to a
“quick and dirty” venting. State-of-the-art piston filtration systems provide an automatic venting function, where no

action of the operator is needed.

Backflushing

In systems that clean away contaminant by means of
backflushing, the melt flow is reversed and flows through
the screen against the extrusion direction. The dirt
particles loosen from the screen and are diverted out of

the cavity through a backflush pipe. This increases the

lifetime of the screens and the overall process stability.

But again, every backflush changes the pressure within the system since material is withdrawn. The goal is to keep the

material loss to a minimum without compromising the cleaning effect on the screens.

If the backflush procedure causes pressure peaks which are too high and therefore impact the end product, try to reduce
the material loss by adjusting the piston parameters. It can be beneficial to shorten the backflush intervals a bit. If the

screens are too clogged and a lot of melt pressure is needed to loosen the dirt particles, more material is lost.

A sensitive adjustment of backflush settings is especially important in the case of low-
viscosity polymers or processes where the extruder does not compensate for a takeaway
of material by increased extruder speed. It is always beneficial to adjust for a smooth and

sensitive backflush, so that dirt particles can get out via the backflush boring at slow velocity.

Another possibility to keep pressure fluctuations to a minimum are impulse backflushes, an Nardson
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option the BKG® HiCon™ self-cleaning filtration systems provide. In this case the normal backflush time is divided
into several, partial backflushes. As mentioned above, the dirt particles a diverted out of the system through a backflush
pipe, which is opened and closed by a hydraulically actuated slide valve. The average backflush interval is about 20
seconds long. 20 seconds in which the system is open to the atmosphere, losing material, which might lead to pressure
fluctuations. By dividing this time into S smaller periods, the pressure loss is kept to a minimum. Through careful
parametrization of the impulses, the process pressure keeps constant and contamination loose from the screen much
easier as the backflush impact works several times. In advanced control settings, the time interval in which the the slive
valve opens and closes can be directly linked to the outlet pressure. So, every time the pressure sinks below a set value,

the slide valve closes directly, so the process remains stable — no matter which time frame has been set for the impulses.

Screen Pack

The screen pack is the place where the filtration happens.
It is also the place where the most pressure gets lost. The
melt flow must pass a barrier, so the pressure before and
after the screen pack are different and result in a pressure
differential. The finer the filtration level, the smaller the
open area of the filter mesh or the higher the viscosity, the

greater the corresponding pressure differential.

A screen pack with high-quality weaves and a symmetrical
design, exactly fitted to the cavity, can help keep the
differential pressure to a minimum and ensures a smooth process. The symmetrical design helps to even out the
differential pressure before and after the screen. High-quality screen and a good fit ensure the perfect distribution of the

polymer over the filtration area.

Summary

Piston filtration offers a great deal of advantages in
comparison to other filtration systems. While pressure
fluctuations could be regarded as their weakness, there
are many ways to avoid them, both from the mechanical
and the process side. Small adjustment can make a huge

difference in the overall performance and efficiency of

the system.

The latest developments in piston filtration technology
have made some big improvements on pressure fluctuations, especially in backflushing systems. Nordson’s BKG®
HiCon™ V-Type 3G has a displacement piston that slowly withdraws the needed backflush material, the melt pressure

is kept even more constant.
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