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Pump Packing for Abrasive Materials

A number of options are available for controlling equipment
and environmental costs in demanding applications.
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Abrasive media comes in many forms—from mining slurries to wood pulp and even substances as
seemingly mild as liquid chocolate. This diversity rules out a one-size-fits-all solution for abrasive pumping
applications. However, today’s broad range of materials, from carbon fiber packings to graphite-filled
polytetrafluoroethylene (PTFE) bushings, includes products capable of meeting an equally broad range of

abrasive wear requirements.

Carbon Fiber Packing

Few materials offer the abrasive resistance and heat dissipation of carbon fiber yarns. Braided compression
packing made from this material excels under extreme conditions, including exposure to a variety of
chemicals, temperatures approaching 850 F (454 C) in oxygen-rich atmospheres (up to 1,200 F/649 C in

steam) and shaft speeds in excess of 4,000 feet per minute (fpm).

The strength of carbon fiber yarns combined with their ability to draw heat from pump shafts make them the
material of choice for resisting abrasive wear. Unfortunately, they do not seal as well as graphite foil
packing. Upon closer examination, however, the speed and temperature capabilities of these two materials

are similar.

Consider this hypothetical scenario: An abrasive pumping application is under control using carbon fiber,
except for excessive leakage across the packing set. Depending on the nature of the leaking media, it may
not be desirable to have it pooling on the plant floor. Even if it is just water, excessive leaking media is lost

profit. If the leakage is clean, the carbon fiber packing is effectively excluding abrasives.

Carbon Fiber Rings and Foil Packing
When dealing with clean media, graphite foil packing becomes an option. At a subsequent repacking, it may
be advisable to use just two carbon fiber rings in the bottom of the stuffing box and use graphite foil packing

for the remaining rings.
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In this combination, the carbon packing clears the media of abrasive particles, and the graphite provides a
tight seal. As a result, abrasive wear is kept in check, packing leakage is kept to a minimum, and the service

life of the packing and equipment in which it is installed is extended.

Gasket Spacers & Packing
Different materials and forms of material can be combined to create abrasive-resistant compression
packaging for a variety of applications. For example, pure PTFE packing is required in chocolate processing

to meet U.S. Food and Drug Administration cleanliness standards.

However, it is not well-suited to abrasive service. This problem can be resolved by using PTFE-braided

packing in conjunction with one or two spacers made from PTFE gasket material.

The spacers are cut to fit tightly against the shaft and the wall of the stuffing box, creating a dam that
excludes abrasives from the media. Placing one of these spacers at the bottom of the stuffing box and

another between the packing rings can produce a marked improvement in performance.

Incorporating gasket spacers is proven to extend packing life. In pulp and paper digesters, for example, this
practice has increased the packing life from four months to more than a year, according to industry sources.
As a result, some manufacturers offer packing sets engineered to meet specific application requirements.
These sets are typically supplied pre-cut and packaged sequentially for installation with no additional cutting
or measurements needed. Figure 1 shows a packing set incorporating gasket spacers, carbon fiber yarns

and graphite packing.
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Figure 1. Packing set that incorporates gasket spacers, carbon fiber yarns and graphite packing

Figure 2. Graphite-impregnated PTFE bushing
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Flushing Systems

Sometimes, compression packing alone is not sufficient to provide protection from abrasive media, and
flushing the stuffing box may be required. Traditionally, this is done using a lantern ring in the packing set. A
lantern ring is a hollow, perforated spacer often positioned low in the stuffing box. When correctly used to
combat abrasives, the lantern ring takes in clean fluid at a higher pressure than that of the pumping process.
This higher pressure results in the fluid flowing out into the process, thereby flushing abrasive particles out
of the stuffing box. Using lantern rings can be extremely effective but involves high volumes of flush media,
resulting in increased operational costs. For example, if the flush media is water, it can cost more than twice

as much to remove it downstream in the process as it did to introduce it.

One of the best ways to reduce the volume of flush water is simply to use it more efficiently. Installation of an
engineered bushing can mitigate abrasive wear and flush usage. With their tighter tolerances and flow
control, engineered bushings significantly reduce the volume of flush media with performance equal or

superior to standard lantern rings.

Bushings for more economical use of flush media are available in many materials but most commonly as

engineered PTFE blends. Graphite-impregnated PTFE is a popular choice (see Figure 2).

This design prevents the entry of abrasives into the stuffing box by sealing the outside diameter of the
bushing with a standard O-ring and flushing the shaft in a controlled manner. It is designed to replace a
traditional lantern ring, which has more open clearances and allows less focused media flow, with the
potential for more abrasives to enter the packing set. This is especially true of standard lantern rings in

applications in which the pressure or volume of flush fluid fluctuates.

A standard lantern ring relies solely on the higher pressure of the flush water to exclude abrasives. In Figure
2, the fluted channels in the inside diameter of the bushing move the water in a spiral pattern, matching the
clockwise or counter-clockwise rotation of the shaft. This movement produces a media flow fully covering the
shaft and minimizing the entry points for abrasive material. The fluted channels also help conserve water by
limiting the volume of flush water. This feature, coupled with the fact that the clearance around the shaft is
much tighter than a standard lantern ring (approximately 0.012-inch vs. 0.063-inch), results in much less

water usage and better abrasive protection for the packing set.

To quantify this reduction in water usage, simple, low-cost flow meter can be installed on the flush port of a
pump to obtain a baseline against which to measure conservation gains. After the lantern ring packing set
has been replaced with a new bushing and packing set, another measurement can be made for comparison
to the baseline. In many cases, an immediate improvement will be noticed. Moreover, the fluted bushing and
engineered packing set will likely allow the flush flow rate to be lowered, while still providing superior

protection.

Figure 3 shows a typical flow meter application using an engineered packing set. In this case, the use of two
flow meters and a control valve on the incoming line provides the most detailed information. By capturing the
rates of inward and outward flow, highly accurate measurement of the volume of water entering the process
stream is possible. This requires two flush ports, which on some pumps may call for modification of the

existing stuffing box.



A number of industries use this piping design to track flush media usage in real time and accurately
calculate costs associated with the flushing process. Annual savings in the tens of thousands of dollars have

been documented by facilities adopting this approach.
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Figure 3. Typical flow meter application using engineered packing set

Conclusion

With continuing advances in materials and designs, abrasive pumping applications are no longer the costly,
messy propositions they have been in the past. Whether combining existing packing materials in new ways
or trying new bushing designs, a number of options are available for controlling equipment and
environmental costs in these demanding applications. When addressing these problem applications, more
than the cost of the packing products needs to be considered. Many times, the overall process savings
realized by using a more expensive packing set will dwarf the initial cost difference of replacing a less
effective solution. Using these approaches, even the most problematic abrasive pump applications can be

improved. P&S
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