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ECTION

Tungsten carbide clad extruder components can increase product quality and reduce costs

BY DON BUCHOLZ, PhD, LORRIE MUZZONE, CHRISTY EVERSMANN

Today’s plant operations and
maintenance personnel face a
growing challenge: Producing
high-quality petfood at in-
creased throughput levels. The
production of predictable, con-
sistent product necessitates that
petfood extruders operate with-
in closely held parameters.
However, the wear of extruder
barrels, screws, liners and dies
makes it difficult to maintain pro-
duction requirements without
frequent equipment adjust-
ments.

Infiltration brazed tungsten
carbide wear protection can
help managers solve this prob-
lem. Tungsten carbide protec-
tion can extend the life of extrud-
er components, allow for high-
er throughput and lower costs.

Severe wear

Severe wear can cause an
extruder to surge, resulting in in-
consistent product density,
shape and size. Variable prod-
uct can lead to a line shutdown, costing the plant from
US$1,000 to over US$5,000 per hour.

Many petfood plant managers are under increased pres-
sure for higher throughput. Therefore, required maintenance
cycles for unprotected extruders are often shorter. So, extrud-
ers must be shut down several times a year for adjustments
and replacement of worn parts. These operating disruptions
create costly delays and decrease plant productivity.

Figure 1. Single screw extruder components protected
with infiltration brazed tungsten carbide.

Extruder wear protection can
create consistent product qual-
ity in abrasive and corrosive en-
vironments. Minimizing compo-
nent wear is crucial to reducing
hard and soft costs. The hard
costs include the cost of the un-
protected components and the
continuing replacement of these
| worn parts. The soft costs in-
clude inconsistent quality and
productivity losses. Reducing
wear decreases the number of
equipment adjustments and
| downtime, makes managing in-
ventory easier and helps ensure
predictable maintenance sched-
ules.

Wear protection materials

In the past, the primary
source of replacement parts for
petfood extruders was the orig-
inal equipment manufacturer
(OEM). However, petfood man-
ufacturers have explored oth-
er wear protection options to
improve productivity.

Hardfacing is the process of depositing, by welding tech-
niques, layers of metal on areas that are exposed to high
wear. Hardfacing was rejected by most petfood manufac-
turers as a possible wear solution because the metal flaked
off, creating contamination issues. This option added little
benefit for the additional cost, and restrictions placed on ma-
terials used in food processing limited the types of protec-
tive materials that could be used.
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Wear protection

Tungsten carbide

Infiltration brazed tungsten carbide protection signifi-
cantly increases the life of vital extruder components, result-
ing in reduced wear and a more consistent, quality product.
This premium cladding provides resistance to the effects of

break-in period with the tungsten carbide part and product
is lost.

The “as clad” tungsten carbide surface is rougher than
a standard OEM part. However, screw flight outer diameters
and liner inner diameters can be ground smooth using a di-

heat, abrasion, erosion and
corrosion. It also permits effec-
tive heat transfer, allowing the
entire barrel to be equally
dense and change tempera-
tures uniformly.

In the early 1990s, New Al-
bany, Indiana, USA-based
Conforma Clad Inc. success-
fully developed brazed tung-
sten carbide clad extruder bar-
rels. The brazed tungsten car-
bide clad components can be
found in over 80 petfood plants
worldwide.

Brazed tungsten carbide
cladding protects extruder
components four to eight times
longer than those without wear
protection (see Figure 2). De-
creased wear enables petfood
producers to maintain critical
component geometries longer,
without sacrificing food quali-
ty or production output levels.

The process, which is pro-
tected as a trade secret, met-
allurgically bonds tungsten car-
bide to ferrous metal base ma-
terials. The resultis a hard, pro-
tective clad that is extremely
wear resistant and very

Table 1. The cost per ton using brazed tungsten carbide clad parts in-
stead of OEM components was 52% lower. Source: Conforma Clad Inc.

OEM Clad

Months in operation 24 28
Rebuilds 4 1

% reduction

Tons produced 97,000 102,000

Total parts cost $82,000 $43,000 48%
Maintenance cost $5,520 $1,380 75%
Cost per ton $0.90 $0.44 52%

Abrasion resistance comparison

OI B s

Tungsten 440C 17-4 PH 410
clad Stainless Stainless

Abrasion resistance factor

Figure 2. Abrasion resistance capabilities of tungsten car-
bide infiltration brazed cladding compared to typical ma-
terials used for extruder parts. Abrasion resistance fac-
tor (ARF) is the reciprocal of volume loss as determined

amond grinding wheel. For the
customers who are concerned
with the finish of the “as clad”
root profile, there is a method
of polishing the root diameter
to give it as smooth a surface
as the OEM parts. Most pet-
food companies will tell you
that there typically is a short
“break-in period” with all new
parts, clad or OEM parts.

Fat content of the product is
also a consideration. When
making high-fat products, man-
agers have no problem using
the screws “as clad.” When
making lower-fat products, ad-
ditional polishing of the screws
is recommended.

Field comparisons

Conforma Clad compared
performance of clad-protect-
ed single screw extruder com-
ponents to standard OEM com-
ponents over a two-year peri-
od. The clad-protected com-
ponents resulted in lower costs
per ton.

In the 28-month test period,
aleading US petfood manufac-
turer replaced OEM extruder

durable. A cloth application
system enables densely
packed tungsten carbide to be uniformly applied to com-
plex geometries, providing a protective layer that wears at
a uniform and predictable rate (see Figure 3).

Tungsten carbide cladding is much harder and longer-
lasting than stainless steel components typically applied by
OEMs. While stainless steel reduces corrosive wear, sand
abrasion tests show it has a low abrasion resistance factor
(ARF). The 410-series stainless steels have an ARF of 5, com-
pared with brazed tungsten carbide formulas with an ARF
of 80 (see Figure 2).

Break-in period

One criticism of tungsten carbide coated parts is that they
are very abrasive. An abrasive part makes it difficult to get
the same energy throughout the barrel. Thus, there is a

by ASTM G65) Source Conforma Clad Inc.

components four times, while
the original brazed tungsten car-
bide clad components remained in continuous operation. As
shown in Table 1, the cost per ton using brazed tungsten car-
bide clad parts instead of OEM components was 52% lower.

In addition to extending the life of components, many pet-
food manufacturers choose brazed tungsten carbide pro-
tection for another primary reason: Less need to make pro-
cessing adjustments. The normal wear progression of un-
protected screws and barrels forces manufacturers to ad-
just equipment in order to decrease processing and prod-
uct inconsistencies. When components are clad, there is
much less need to make adjustments.

Plants that use clad components understand that they can
run the parts long enough to get a good return on investment,
but choose to replace them prior to experiencing any signif-
icant wear that may change the processing parameters.



Wear protection

Real world example

For example, a leading multinational petfood manufactur-
er had historically ran OEM extruder parts for 2-3 months be-
fore severe wear began affecting processing and product qual-
ity. By installing extruder liners and screws protected by
brazed tungsten carbide cladding, the facility was able to op-

erate the line more than 12 months without adjusting the ex-
truder.

The key is to understand wear problems. The goalis to find
out why and how components wear and what solutions make
sense. |
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