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⎪ Pump systems, pipes, valves and seals ⎪

A
ccording to JD Singleton, Weir 
Minerals general manager for 
Trio™ and Enduron® equipment, 
CNC Crushers of Stilfontein was 

experiencing high wear on the installed 
conventional cyclone, as well as on the older 
technology pump, having to replace liners 
every 120 hours of operation.

“Our brief was to increase solids to the cy-
clone underflow and increase the wear life on 
the cyclone feed pump,” says Singleton. “The 
continuous breakdowns experienced with 
the older-technology crushing equipment, 
and the excessive oil usage was also causing 
high downtime for the plant. CNC Crushers 
needed a solution that would utilise the exist-
ing footprint and infrastructure.”

As a solution, Weir Minerals Africa in-
stalled a new technology, Warman® WBH® 
100 slurry pump and a Cavex® 400CVX10 hy-
drocyclone; while it also replaced the existing 
cone crushers with Trio™ TC51S and TC36SH 
cone crushers to increase uptime and reduce 
maintenance costs.

“After 1  900 operating hours, the slurry 
pump was still running without needing any 
replacement parts, a vast improvement on the 
previous mean time between liner replace-
ments of 120 hours,” he says.

Warman WBH pumps are the world’s new 
standard for heavy duties. A wide variety of 
impellers and shaft seals provide an excellent 

Process-focused solution ups crusher  plant output Four ways to optimise pump 
performance: an SKF guide
Pumps are the foot soldiers of the 
process industry, but their quiet 
dedication means they are often 
ignored. Ignoring the pumps is a big 
risk, because when these components 
break down – or run below optimum 
efficiency – the whole process suffers. 
Manufacturing and process compa-
nies are under huge cost pressures 
at the moment, making it vital to 
maximise assets and maintain uptime. 
Below are four suggestions from SKF 
to optimise pump performance.

The right bearing: Bearings in 
centrifugal pumps support hydraulic 
loads imposed on the impeller; the 
mass of the impeller and shaft; as well 
as loads due to couplings and drive 
systems. They also keep the shaft 
axial and radial deflections within 
acceptable limits for the impeller and 
shaft seal. The bearings often will face 
high axial loads, marginal lubrication, 
and high operating temperatures and 
vibration, all while the bearings at-
tempt to minimise friction – which, if 
uncontrolled, can result in power loss, 
excessive heat generation, increased 
noise or wear, and early bearing 
failure.

So, first and foremost, evaluate 
bearings (types, designs and ar-
rangements) in the context of their 
anticipated operating environment. 
Suitable bearings are available to sat-
isfy even the most difficult conditions 
faced by centrifugal pumps. 

Proper lubrication:  Improper 
lubrication accounts for more than 
30% of bearing failures. Good lubri-
cants prevent metal-to-metal contact 
and undesired friction. The common 
methods for the effective lubrication 
of pump bearings include: grease; oil 
bath; oil ring and oil mist; and air-oil.

Oil  mist generates the least 
amount of friction, allowing rotational 
speed to be based on the bearing 
design instead of lubrication limita-
tions, In addition, it creates a positive 
pressure within the bearing housing, 
fending off invasive contaminants. 

Regardless of lubrication method, 
always specify lubricants according 
to the demands on vertical shafts and 
resistance to solids, pressure, tem-
peratures, loads and chemical attack. 

Sealing the system: Bearing seals 

in centrifugal pumps handle four 
crucial tasks: they retain lubricants 
or liquids; exclude contaminants; 
separate fluids; and confine pressure. 
The choice of seal for centrifugal 
pump bearings depends on the unique 
demands and operating conditions of 
the application. 

Keep in mind, though, that the 
bearing and sealing arrangement rep-
resent an integrated system. Dynamic 
radial seals are generally the best 
choice for centrifugal pumps. These 
seals create the barrier between 
surfaces in relative motion. Seal se-
lection must ultimately be based on 
a thorough review of application pa-
rameters and environmental factors. 

Particularly for pump applications, 
seals will be exposed to relatively con-
stant pressure differentials, making 
pressure seals in which the seal cavity 
is pressurised the preferred choice. 
Seals usually provide a much shorter 
life than the components they protect, 
so don’t fall into the common habit of 
limiting seal replacement interval to 
the requirements dictated by other 
components such as bearings.

Monitoring pump health: Regular 
measurement and analysis of key 
physical parameters such as vibration 
and temperature can detect pump 
system problems before they occur. 
Basic instruments can assess and 
report on vibration, temperature and 
other parameters. 

More advanced tools include 
online surveillance systems and 
software that can deliver real-time 
data. Many problems will manifest 
as vibration, which is widely consid-
ered the best operating parameter 
to judge pump drive-train condition. 
Vibration can detect problems such 
as imbalance, misalignment, bearing 
oil-film instabilities, rolling bearing 
degradation, mechanical looseness, 
structural resonance and a soft foun-
dation. Vibration measurements are 
quick and fairly non-intrusive because 
pump equipment remain undisturbed. 

Operators can play a pivotal part 
in proactive maintenance strategies 
by serving as the ‘eyes and ears’ to 
detect equipment faults before prob-
lems escalate and performing basic 
maintenance activities. q

A Warman WBH 100 slurry pump.

CNC Crushers’ owner, Carl Crous, next to a Cavex 400CVX10 
hydrocyclone.

A Trio TC36 short head cone crusher. A Trio TIO5162 double deck inclined screen.

Stilfontein-based sand and aggregate supplier CNC Crushers raised throughput at 
its Roadstone Shaft 5 crushing plant by 45% while cutting back on maintenance 
and simultaneously increasing production, after implementing a full process-focused 
solution from Weir Minerals Africa.

fit for a wide range of applications. The WBH 
pump is designed to provide excellent wear 
life while maintaining efficiency through ‘one 
point adjustment’ during the wear cycle for 
the best total operating cost.

In addition, the low-flow gland seal, expel-
ler seal and mechanical seal options on the 
WBH pump mean there is less dilution of the 
slurry and lower required flow of gland water.

Key features include: 
• The one-point front liner adjustment fea-

ture that allows an operator to both rotate 
and axially move the liner to minimise the 
front impeller gap to reduce wear and 
maintain performance.

• Adjustments can be made while the pump 
is running so there is no need to stop pro-
duction. Wear components are designed 
and optimised using state-of-the-art CFD 
software.

• Large capacity bearings are used, which 
can withstand high loads, including thrust, 
while still providing long bearing life.

• Warman WBH pumps use commercial 
labyrinth-style bearing-end cover seals.

• Streamlined impeller and volute design 
flow paths offer combined advantages of 
high efficiency and long life.

• A new enhanced-performance impeller 
and liner have been incorporated.

• High-pressure ratings are achieved with 
metal and rubber liners.

• Encapsulated rubber liners are available 
for longer life and to prevent liner extru-
sion or blowout.

• Weir Minerals’ large diameter Warman® 
Hi-Seal® expeller is available for sealing 
at high intake pressures.

• Ease of maintenance has been improved 
and longer maintenance intervals are 
achievable.

According to CNC owner, Carl Crous, this has 
meant that the company could take pumps off 
the critical maintenance list. 

“Pump problems are something of the 
past,” says Crous.

With regard to the hydrocyclones, these 
proved to be more efficient than the con-
ventional cyclones, highlighting the benefits 
of the Cavex® hydrocyclone’s laminar spiral 
inlet geometry.

“The Cavex hydrocyclone increased the 
mass pull to the underflow, which resulted in 
increased production and reduced slimes to 
the tailings dam,” he says. “Using new technol-
ogy equipment pays.” 

For their part, the cone crushers have 
increased plant availability as well as produc-
tion, while meeting the criteria of matching 
the customer’s existing footprint. These 
crushers also incorporate multiple hydraulic 
cylinder clamping and adjustment, which 
enables them to reduce the closed-side 
setting adjustment time from an hour and 
a half to just five minutes. In addition, their 
larger socket assembly was able to give full 
support under both extreme and light load 

conditions, providing a longer service life.
“Partnering with Weir Minerals Africa increased my 

production output significantly and my uptime increased 
overnight,” says Crous. “I should have done this long ago.”

After the cone crushers were installed, a spares and 
service agreement was put in place to maintain maximum 
plant availability. 

“Spare parts are kept in stock with our agent in 
Klerksdorp, in close proximity to the customer, and a 
dedicated service team for the North West province is 
always at hand,” says Singleton. 

Following the crusher upgrade, a competitor’s in-
stalled primary and tertiary classification screens were 
replaced with a Trio™ TIO5162 (5’ x 16’ double deck) in-
clined screen, and the final product screen was replaced 
by a Trio™ 4102 (4’ x 10’ double deck) inclined screen. q


