
Cement plants are ‘hot beds’ for equipment 
problems. As cement plants deal with abrasive 
materials, including limestone, silica, flyash 
and gypsum, the rotary feeders in a plant 

must perform under a constant regimen of harsh wear. 
The environment and materials are often hot and the 
moisture content of some of the feed stocks can be high 
and variable; all of which creates challenges that make 
careful selection of the rotary valves a must.

Meeting raw mill feeder challenges
The challenges of effectively feeding large quantities 
of limestone and other materials to the raw mill in a 
cement plant are numerous and difficult. After the 

material is removed from the quarry and is processed 
through the primary crusher, the first piece of 
equipment that takes the harshest beating during plant 
operation is the raw mill feeder. The feeder’s task is 
to feed the vertical roller mill or other raw material 
grinding system. A steady and constant feed rate into 
the raw mill is highly desirable for efficient, thorough 
grinding that meets the plant’s quality specifications.

Abrasion and impact resistance are key design 
parameters in selecting construction materials for raw 
mill feeders and for the in-feed chutes above the feeders. 
The limestone feed stock often arrives from the primary 
crusher in rock form, sometimes with up to a 12 in. dia., 
seriously testing even the most robust materials. 
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Hardened, wear resistant alloy steels, such as Tri-Braze 
Dura Plus from TriCon/Kennametal, are a good choice 
for this application. 

No steel of any type, from any manufacturer, is 
‘wear proof ’, so the key consideration is durability 
over time under extreme abrasion. To ensure 
long-term performance, it is important to look beyond 
surface-hardness and select materials with consistent 
through-hardness that will provide wear resistance even 
as the material thins under constant pounding and 
abrasion. Surface coatings on the wear surfaces of a raw 
mill rotary feeder can add some additional wearability 
but are not an acceptable substitute for durable base 
materials like Tri-Braze Dura Plus. Figure 1 shows an 
example of a high capacity raw mill feeder with the 
rotor, barrel and wear plates all constructed of Tri-Braze 
Dura Plus.

A distinguishing feature of raw mill feeders is the 
very high throughput that must be supplied to the 
vertical roller mills (VRM) that are becoming more 
common in the cement industry today. These raw mills 

can demand feed stock supply at rates of 200 – 400 tph, 
or even higher, and the feeder must be sized to keep 
up. In order to keep feeder rotation to a manageable 
level of 10 – 15 rpm, for example, the feeder should 
have a capacity of approximately 40 ft.3/r for feed stocks 
with typical bulk densities. Obviously, the rotor pockets 
in the raw mill feeder need to be sized to accept large 
rocks in the feed stock. Rounded rotor pockets provide 
a balance between high rotor capacity and a smooth, 
shaped pocket that will facilitate material clean-out and 
minimise product build-up in the rotor. 

Depending on storage conditions between the 
primary crusher at the quarry and the raw mill, the feed 
stock may arrive at the raw mill feeder with elevated 
moisture content, which can lead to product build-up in 
the rotor pockets, which effectively reduces feeder and 
mill capacity. One option that can be taken to address 
this challenge is a raw mill feeder with an ‘open core’ 
design that allows for moving large volumes of heated 
air through the rotor core to minimise product build-up 
in the rotor pockets.

An important characteristic of a well-designed 
raw mill feeder is its ability to function as an airlock 
to minimise the introduction of external air into the 
grinder/separator. Tight tolerances between the feeder 
rotor and the feeder body help to ensure that little 
external air enters the system, which saves money in 
operating the separator. 

Raw mill feeders are an important and integral piece 
of equipment in a well-operated, productive cement 
plant operation. Feeder designs and materials that 
provide robust performance over long periods of time 
keep the raw mill, the kiln and the overall plant well 
balanced and highly efficient. Downtime prevented is 
production maintained and profits optimised.

Fulfilling finish mill feeder requirements
Producing high quality, in-spec finished cement requires 
an accurate and stable clinker feed into the finish 
mill. Finish mill feeders need to provide exceptional 
toughness and the ability to withstand wear as they deal 
with highly abrasive raw cement. Whether the mill is a 
VRM or a ball-mill, it is crucial that finish mill feeders 
demonstrate reliable performance and wear resistance. 

Feeder capacity must be matched to the finish mill 
capacity and throughput rates of 200 tph or more 
of raw cement, depending on the installation, are 
not uncommon. As with raw mill feeders, a design 
philosophy of ‘larger and slower’ tends to lead to the 
longest wearing feeders. Feeder rotational speed of 
10 – 15 rpm provides a good opportunity for maximum 
pocket fill.

Raw cement and other additives going into the finish 
mill are notable for their abrasiveness. Unlike raw mill 
feeders, finish mill feeders are less exposed to damaging 
impact, but elevated material temperatures can be 
experienced depending on the processing parameters in 
the plant.

As with the raw mill feeders, resistance to abrasion 
and compatibility with elevated temperatures should be 
key considerations in selecting materials of construction 
for finish mill feeders. Again, a long-wearing alloy steel 

Figure 1. For durability, the PMCA-48 Raw Mill rotary feeders 
by Precision Machine & Manufacturing, Inc. of Eugene, 
Oregon are made from Tri-Braze Dura Plus steel that is up to 
1.5 in. thick on the barrel and housing and up to 1 in. thick 
in the rotor.

Figure 2. A Precision 35x55 Finish Mill feeder with helical 
rotor vanes and a double-slope inlet with replaceable 
Tri-Braze wear plates in the inlet.
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can be used to withstand the abrasive action in the 
feeder.

Figure 2 is an illustration of a finish mill feeder 
constructed with Tri-Braze Dura Plus in the feeder 
barrel and the replaceable Tri-Braze wear plates on both 
slopes of the inlet. This feeder features an 8-vane helical 
rotor with stainless steel tips on the rotor vanes.

Rotary feeder selection criteria
Given a cement plant’s dependence on keeping the 
material flowing, lengthy periods of downtime are 
best avoided or at least planned well in advance. Some 
important considerations in material selection and 
feeder design have been highlighted here.

Another important factor to consider in selecting 
a rotary feeder is the manufacturer’s lead time for 
complete feeders or replacement parts. If replacement 
parts are required, are they available in reasonable 
proximity to the cement plant and are they in stock at 
the manufacturer? Are critical components available 
off-the-shelf or do they need to be specially fabricated? 

One cement plant’s experience
Recently, Precision employees visited a Midwestern US 
customer that operates two Precision finish mill feeders. 
The feeders are Precision 30x40 Finish Mill Feeders 
and each unit is capable of feeding up to 200 tph for a 
total feed capacity to the finish mill of up to 400 tph. 
The feeders are 11.62 CFR capacity units, operating 
at 9 rpm, with a material bulk density of 70 lb/ft.3. 

Furthermore, the material is moving through the feeder 
at a temperature of 500 ˚F.

The feeders were built with special three-quarter 
inch Tri-Braze barrels for longer life. The barrels are 
chrome-plated for additional wear resistance and the 
rotors are constructed of mild steel, an 8-vane helical 
design with stainless steel tips on the rotor vanes. The 
feeders have sloped inlets on both sides of the feeder 
and each inlet slope has replaceable half-inch Tri-Braze 
wear plates. Each feeder is driven by a Nord 10 hp. 
shaft-mounted gear-motor on a 3-7/16 in. shaft. The 
feeders are heavy-duty units designed for the difficult 
challenge of high throughput and high temperatures – 
each feeder weighs approximately 4200 lb with the drive 
package.

Precision’s client ordered these feeders in 
mid-September 2008 and they received the shipment by 
the end of October 2008 (wherein they were installed 
almost immediately). 

From the time the new feeders were installed, 
the company’s client has not had an issue with the 
feeders. No parts have been replaced, there has been 
no scheduled or unscheduled maintenance of the 
feeders and there has been no need to change-out the 
replaceable wear plates in the feeder inlets. Other than 
when the cement plant has had a scheduled outage for 
routine plant maintenance, the feeders run 24 hours 
a day and 7 days a week. This example illustrates the 
minimisation of downtime that all cement plants aim to 
meet.  
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