
Since the Magnetic Mill Liner (MML) was invented and 
patented in 1989, more than 600 mills have been retrofitted 
with the MML worldwide. The most recent success story is the 
Nexa Resources S.A. installation in the Central Andes of Peru.

The MML consists of a permanent 
magnet embedded in a high chromium 
alloy molding. The magnet was selected 
carefully for high quality and superior 
holding power. The face of the liner is 
magnetized and accumulates ball chips 
and ferromagnetic materials to become a 
1 to 1-1/2-inch-thick layer.

The MML is protected by the bed of 
ball chips and magnetic minerals that 
combine to create a solid protection 
layer. The ball chips are small and have 
no grinding properties while staying 
magnetically charged. The MML utilizes 
magnetic minerals and ball chips, which 
consistently replenish themselves 
for continuous protection of the liner 
and shell.

The MML was specifically designed to 
accommodate Nexa’s working conditions 
to achieve optimum performance, and 
even the warranty was based upon 
matching the liner to the application.

Installation
The installation process for the MML was 
simple, easy and safe—especially when 
compared to conventional metallic or 
rubber liners. The heaviest MML piece 
is about 45 pounds. The MML can be 
installed with charge in place, saving 
time and labor for installation. There is no 
need for a special crane, and the worksite 
is much safer for workers and their 
hands, especially.

In a retrofit application, the existing bolt 
holes are plugged and sealed with rubber 
plugs. No modification is needed. The 
MML takes about eight to ten hours to 
install compared to a conventional mill 
liner that takes about three eight-hour 
shifts, 24 hours, to install. Therefore, the 
cost savings for Nexa are significant.

“The MML was specifically 
designed to accommodate 
Nexa’s working conditions to 
achieve optimum performance.” 

~ Jose Martin 
Director, Mining & Minerals  
Processing, Eriez®
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The Nexa Difference 
Without a doubt, the most important 
aspect of installing the MML is safety. 
In fact, Nexa won International Safety 
honors in Peru. Their safety award 
covered several aspects about the MML 
installation identified by Nexa:

• Improved safety of the maintenance 
crew because they did not have to 
move/manipulate heavy sections of 
conventional liners to install the liner. 
Each conventional liner section could 
weigh as much as 300 Kg.

• The installation of heavy conventional 
liners put employees at risk of being hurt 
if any of the very specialized installation 
equipment failed.

• The installation crew did not have to 
install fasteners and torque every nut. 
In a typical mill, all the nuts that hold the 
conventional liners require re-torquing 
one week after startup.

• According to Nexa, the MMLs are 
“greener” because they have a lower 
carbon footprint when you consider the 
fuel needed for the transportation and 
material handling equipment required to 
install heavy conventional liners inside 
the mine/mill.

• Finally, Nexa realized the installation 
generated less noise than that produced 
by conventional metallic liners. This 
was a critical consideration in this 
work environment.

MML Versus Conventional Liners
The life of the magnetic mill liner depends 
on the discharge type, mill diameter, 
ball size, magnetic permeability of ball 
and magnetic mineral content in feed. It 
has been observed that the MML lasts 
two to three times longer than rubber or 
metallic liners. The performance of the 
metal magnetic liner is consistent during 
the period of its life. The MML features up 
to six times the life of a manganese steel 
liner, while up to three times the life of 
other bolt-type liners. The longest period a 
MML has been in use has been 14 years.

Currently, the largest ball mill size that 
the MML can accommodate is 5.5m in 
diameter. The ball size is limited to 2-1/2 to 
3 inches in diameter depending upon the 
hardness. Eriez and others are searching 
for harder alloys to handle larger-diameter 
mills and harder minerals.

A Look at Energy Savings
Small ball chips in the typical ball mill 
have no grinding function, so the energy 
for grinding ball chips is wasted. As much 
as 11% more energy is consumed while 
grinding ball chips. The energy used to 
wear out the conventional steel liner is 
eliminated with the use of the MML. 

Ball chips will not grind ore. However, 
they occupy the volume of the charge, 
resulting in less grinding efficiency. The 
MML is the best way to sort out the ball 
chips and convert them into a protective 
layer. The high coefficient friction of the 
ball chips’ bed helps to transfer the energy 
to the charge.

The dominant grinding effects occur 
inside the charge, not between the 
charge and the liner. Transferring energy 
to charge is very important for higher 
grinding efficiency.

Back-washing and Maintenance
For conventional liners, any void between 
a liner and shell or head results in back 
washing wear, which damages the shell 
and head. Because the MML attracts 
magnetic particles, it fills up any voids 
between liner and shell or head to prevent 
back-washing wear

No maintenance is required with the MML. 
The ball chips replenish themselves to 
provide continuous protection. There is 
no need to tighten bolts which may loosen 
over time with other options. No bolts are 
needed with the new MML design.

Conclusion
Mill lining costs account for up to five 
percent of the overall cost of mineral 
processing, which can be significant. The 
MML is a maintenance-free mill lining 
that reduces downtime dramatically 
and represents major cost savings for 
most applications. This Nexa case study 
underscores cost savings, safety and an 
improved working environment.

The MML has been installed in iron ore, 
copper, nickel and gold mines as well as 
other nonferrous mines. Magnetic Mill 
Liners sort out fine ball chips to increase 
effective charge volume and enhance 
grinding efficiency found in old ball mills. 
The energy used for the grinding liner 
is eliminated, saving the energy cost of 
grinding within old ball mills.
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Established in 1942, Eriez is a global leader in separation technologies. Our commitment to innovation has positioned us 
as a driving market force in several key technology areas, including magnetic separation, flotation, metal detection and 
material handling equipment. The company’s 900+ employees are dedicated to providing trusted technical solutions to the 
mining, food, recycling, packaging, aggregate and other processing industries. Headquartered in Erie, Pennsylvania, USA, 
Eriez designs, manufactures, and markets on six continents through 12 wholly owned international subsidiaries and an 
extensive sales representative network.  For more information, visit  www.eriez.com. 
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