CUSTOMER STORY

Digging in to develop a solution for
upgraded bucket wheel teeth
A South African iron ore mine experienced
significant costs surrounding frequent
replacement of its reclaimer bucket wheel teeth,
due to their extreme wear. FLSmidth developed
an upgraded tooth that not only increased
production, but also improved safety and the
mine’s environmental footprint.

identified an opportunity to improve upon
a maintenance concern related to the
mine’s reclaimers.

Situated in the Northern Cape Province of
South Africa, the Khumani Iron Ore Mine is arguably
home to the most abrasive iron ore in the world.
As the main iron ore producer for Assmang
Proprietary Limited, Khumani Iron Ore Mine recently
completed Phase 2 of its Khumani Expansion
Project, increasing the mine’s production capacity
to 14 million tonnes of product per year.
Given high production volumes within a
demanding environment, it is imperative that
operations run as smoothly and efficiently as
possible. Material handling plays a crucial role in
the mine’s productivity, and plant managers quickly
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Challenge

The highly abrasive ore at the mine caused the reclaimers’
bucket wheel teeth to wear beyond use after only two
weeks of operation. Between the recurring purchase of
new teeth and the downtime required to replace them,
maintenance costs were rapidly increasing in terms of time
and money. At the time, the mine was budgeting for 5,616
teeth per year, but the high cost to operate the machines
included significant downtime related to each changeout.
Staff at Khumani Mine contacted FLSmidth for a solution to
extend the wear cycle of the reclaimer bucket wheel teeth
in order to improve productivity.

OEM tooth

Scanned image

Solution

OEM
Before

Our investigation began with a material analysis and
3D scan of the original teeth to create 3D models and
drawings for new prototypes. Using this information,
our FLSmidth Excel™ foundry then prepared eight
prototypes for upgraded teeth to determine which
material and design would be most resistant to wear.
Once built, we attached the experimental teeth to the
reclaimer bucket wheels onsite at Khumani Mine, and
the operators used them under controlled conditions.
Taking weekly measurements on each tooth, we were
able to determine their individual rates of wear until
they were considered fully worn.

We experimented with several materials we knew
would have a better wear rate, and then narrowed
them down to one that is now considered to be
the strongest tooth available in mining.”
Gunther Guse
Manager, Mining Site Sales,
Sub-Saharan Africa and ME
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Outcome

Of all prototypes tested, the teeth made from one
material outperformed the original teeth by 300 percent.
Khumani Mine staff were both surprised and pleased with
such a significant improvement, and they agreed to move
forward with the new material. While the upgraded tooth
will be sold at a higher cost until mass production begins,
this expense is offset, thanks to a drastic reduction in
maintenance work and fewer shutdowns required to
keep the reclaimers operational.
Scheduled maintenance shifted from two-week intervals
to six weeks – providing an added safety benefit, now
that staff requires less contact with the equipment.
The mine also realised an ancillary environmental impact,
because of less material being consumed in the
reclaiming process. The reduction in material
consumption and required maintenance correlates to
additional favourable environmental impact, since less
transportation and energy are required for the
changeout process. And although the upgraded tooth
material is proprietary, it is recyclable and falls in line
with FLSmidth’s mission surrounding sustainability.
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