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The mining and aggregates industry has gone through difficult 
times in most geographic regions. At the same time, the aggre-
gates segment has seen some recovery in North America and in 
certain smaller areas. 

But the upside to these difficult times is that they force us to 
find new ways of working. The best companies always continue  
to improve their performance – through good times or bad.

The same applies to Metso. Today’s market conditions are dif-
ficult for all equipment suppliers. This does not change the fact 
that we are continuously working to find new ways to serve our 
customers more efficiently and to develop new offerings that will 
help our customers to succeed in their businesses. We have a very 
passionate team with long experience in the industry. We are all 
very focused on working closely with our customers to understand 
not only their changing challenges, but also what we as a solutions 
and services provider need to do differently to enable both parties 
to succeed. 

I want to highlight couple of areas where we have developed 
our offering.

Metso has a strong track record in delivering our Lokotrack  
and Lokolink solutions for primary crushing next to the face and  
for conveyor hauling out of the pit. 

Now we have expanded this offering with new solutions  
that allow us to also address applications for higher capacities.  
We have also improved our capabilities related to softer minerals  
like cement. We are excited about the opportunities related to  
in-pit crushing and conveying solutions, and we are confident  
that we have unique capabilities in this area.

Last year, we launched our NP15 horizontal impact crusher.  
I am proud of the new design and the innovative way it addresses 
challenges related to safe maintenance of impact crushers. This is 
a great example of how we are improving safety through machine 
design.

The work continues. We look forward to working with you  
during 2015! 

EDITORIAL

Tommi Lehtonen
Senior Vice President  
Crushing and Screening Equipment
Metso

Continuous improvement

See an animation about in-pit crushing and conveying at 
www.youtube.com/MetsoLokotrack
See an animation about the new NP15 impact crusher at 
www.youtube.com/user/MetsoWorld 
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New Nordberg HP5 cone coming soon

Access to Metso 
knowledge is 
easier than ever
Have you visited www.metso.com lately? 
You definitely should, because our website 
underwent a complete transformation in 
January 2015. The all-new website features 
more videos and images, more in-depth 
product and expert knowledge, and real-
life evidence. And because we know that 
our customers don’t just sit in offices, but 
spend a lot of time in the field, we’ve made 
the new metso.com easily accessible on all 
devices, including smart phones. 

Metso France proudly announces: the first prototype of the all-new Nordberg HP5 cone crusher is ready 
for delivery to a customer site in western France for testing.
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The Chilean mining suppliers’ associa-
tion Aprimin has awarded Metso with the 
Annual Safety Award 2014 in the Large 
Company category for the second year 
running. This award is recognition of Met-
so’s achievement of more than a million 
working hours with no accidents.  

“Within the overarching goal of prevent-
ing accidents and loss of life, occupational 
safety in mining is an ongoing concern 
among companies and demands our 

Metso has sold its Process Automation 
Systems business to Valmet. This move sup-
ports Metso’s strategy to focus on the prod-
uct and services businesses for the mining, 
aggregates, and oil & gas industries.

Metso’s product portfolio for mining 
and aggregates customers will continue 
to include intelligent control systems and 
analysis and monitoring tools, such as the 
VisioFroth™ flotation monitoring system, 
the SmartTag™ ore tracking system and the 
Lokotrack ICr control system. 

Aprimin awards Metso for safety  
for the second year running

Process Automation 
Systems business 
sold to Valmet

“Metso will continue developing intelligent 
solutions for its mining, aggregates and flow 
control customers,” says Matti Kähkönen, 
President and CEO of Metso.

Metso’s Aldo Cermenati, left, receiving the Annual Safety Award from Ricardo Garib, Vice President 
of Aprimin, at the annual gala in Santiago, Chile.

Metso keeps  
trucks moving 
at Aitik copper 
mine in Sweden 
Boliden’s Aitik copper mine in 
northern Sweden has signed a 
three-year contract with Metso to 
deliver truck bed linings for a total 
of 15 of their 30 haul trucks.  

Truck bed linings are used in the 
haul truck box to protect it and the 
entire truck structure from wear and 
damage while transporting rock 
from the mining pit. Metso’s Trellex 
rubber lining provides longer wear 
life compared to a traditional steel 
lining and results in a service life 
that is up to four times longer and 
in lower maintenance costs.

“During the past two years, we 
have evaluated Metso’s truck bed 
lining through our existing life-
cycle services contract for our CAT 
793 Flat, CAT 793 DS and CAT 795 
Flat truck models. We have appre-
ciated the increased availability 
of our trucks. We also value the 
benefits from a health and safety 
perspective: our truck drivers prefer 
driving the trucks equipped with 
Metso’s lining, due to the reduced 
noise level and vibration during 
operation,” says Magnus Fjellström, 
Maintenance Superintendent from 
Boliden Aitik. 

PSST...
Turn to page 30 to 

see an example of the 
intelligent control 

systems know-how 
that will remain in 

Metso.

utmost attention and foresight. Achieving 
zero accidents is the outcome of efforts to 
create and sustain a work climate where 
safety is not a statistic, but a way of life. 
It is therefore with great pleasure that 
Aprimin recognizes Metso for the second 
year running for its ethical responsibility 
and commitment to safety standards,” says 
Juan Carlos Olivares, Aprimin’s General 
Manager. 
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Transporting ore and waste in the most economic, efficient and environmentally friendly 
way is critical to the operation of any open-pit mine. Can in-pit crushing and conveying 
provide a solution?
TEXT Sofia Williams  PHOTOS Belinda Mason, Eero Hämäläinen and Metso

ALL IN THE PIT
THEME

6            RESULTS minerals & aggregates    1/2015
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An example of a semi-mobile in-pit 
crushing and conveying installation.



8            RESULTS minerals & aggregates    1/2015

which transport the rock to a fixed primary 
crusher. This translates to a large number 
of trucks and people moving between 
the blast site and the fixed crushing plant, 
generating unnecessary CO2 and dust 
emissions as well as exposing the workers 
to potential injuries caused by the traffic.

In a fully mobile in-pit crushing and 
conveying system, an excavator located 
on the muck pile loads material directly 
into the hopper of a mobile crushing 
plant, instead of feeding a dump truck. 
Crushed rock is then transported to an 
in-pit belt conveyor via mobile conveyors. 
The conveyor carries crushed rock from 

THEMETHEME

Operational costs, worker safety and CO2 
emissions are challenges faced by most 
mines and quarries today. While there cer-
tainly isn’t a silver bullet that would solve all 
problems overnight, in-pit solutions, such 
as in-pit crushing and conveying (IPCC) are 
widely recognized as a good place to start.

In an in-pit crushing and conveying 
system, the primary crushing takes place 
in the pit and then the crushed material is 
conveyed to the following process phases. 
Why is this more economical, safer and less 
harmful to the environment? One impor-
tant factor is the drastic reduction in dump 
truck traffic.

No drivers or exhaust pipes
In a conventional open-pit mine or quarry, 
primary crushing is often synonymous 
with a parade of loud dump trucks driv-
ing around, generating dust, noise and 
consuming excessive amounts of fuel. A 
drill-and-blast team blasts the shot and 
develops a muck pile. A front-end loader, 
hydraulic shovel or backhoe excavator 
at the muck pile loads the dump trucks, 

 While an IPCC requires 
an investment, in the 
long-term it helps mining 
companies reduce their 
capital and operating 
costs. 

the mobile crusher to the fixed secondary 
crushing plant for further processing – no 
dump trucks required. This cuts operational 
costs, reduces emissions and helps prevent 
traffic-related injuries: a conveyor has no 
exhaust pipe, nor does it need a driver.

And when blasting is performed, the 
mobile primary crusher and the mobile 
conveyors move to a safe distance. After 
the blast, a wheel loader cleans the floor 
and the crusher moves to the new muck 
pile. Operation resumes with minimal pro-
duction downtime.

Invest now, save later
Given the obvious benefits, one might 
wonder why aren’t all companies in the 
industry around the world eagerly adopt-
ing and embracing in-pit solutions.

The University of Queensland in Aus-
tralia has identified a number of presumed 
barriers to IPCC implementation; it names 
high capital cost, orebody characteristics, 
mine planning and operational reliability 
as the most common objections cited by 
mines and quarries.

A fully mobile in-pit solution 
maximizes the benefits of IPCC
In principle, in-pit solutions can be divided 
into three categories:  fully mobile, semi-
mobile and stationary. Metso offers compre-
hensive solutions for all of these methods. 

In a fully-mobile solution, both the 
primary crusher and the conveyors have 
to move seamlessly and quickly. If properly 
executed, a fully-mobile solution can offer 
significant benefits in the form of reduced 
downtime. The challenge lies in combining 
conveyor flexibility with accuracy in join-
ing them. The conveyors not only have to 
relocate quickly, but to also be easily paired 
to resume production.

Metso’s unique Lokotrack in-pit crush-
ing solution with patented Lokolink mobile 

conveyors answers this need. Lokolink 
conveyors carry the material crushed by 
the primary unit directly, or through a field 
conveyor, to secondary crushing. Attached 
to the track-mounted Lokotrack primary 
crushing unit, the Lokolink conveyors 
follow the crusher and can be stopped 
anywhere, enabling the crushing process 
to resume within minutes. Compared to 
modular conveyors, the Lokotrack-Lokolink 
combination saves hours of valuable pro-
duction time with every single move.

The Lokolink mobile conveying system 
consists of two or three conveyor mod-
ules and a discharge hopper. The first 
conveyor module is connected to the 

primary Lokotrack, which gives the electric 
power for the Lokolink’s belt conveyors 
and hydraulic system. The turning wheels 
between the conveyor modules can be set 
in a radial position, which is ideal for short 
relocations of the Lokotrack, or they can 
be used to steer the whole system longer 
distances by the bench, along the field 
conveyor, or even to a different level.

The Lokolink conveyors are able to fol-
low the primary unit as it moves along the 
mine face. The mobile conveyors can be 
easily moved to a safe distance from the 
face for blasting.  

8            RESULTS minerals & aggregates    1/2015
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None of these need to be real show-
stoppers, however.

“An IPCC system does require a higher 
initial capital investment and takes a bit 
more planning, but in the long run, the pros 
clearly prevail over the cons and the invest-
ment and planning really pay off,” explains 
Veikko Kuosa, In-pit Bid Manager at Metso.

Kuosa does not recognize the argu-
ments for the supposedly lower opera-
tional reliability, either. 

“It’s a question of mindset. Yes, with a 
truck-and-shovel system you might be able 
to get away with neglecting preventative 
maintenance, but that doesn’t mean that it’s 
a good way to run your business,” he says.

“With proper maintenance and plan-
ning, IPCC is by no means any less reliable,” 
he continues.

Save fuel – save money
According to Scott McEwing, Principal 
Consultant with SRK Consulting, mining 
companies often overlook the use of an 
IPCC because of a desire to get a rapid 
return on their investment.

The Lokotrack LT160 jaw plant at Boral’s Peppertree quarry in NSW, Australia is the largest, most 
sophisticated mobile crusher in the Southern Hemisphere.

Metso’s mobile primary crushing 
and conveying system feeds crushed 
limestone to a stationary field conveyor 
at Marocca Costruzioni in Italy.

RESULTS minerals & aggregates    1/2015            9

“A lot of mining companies put in place 
a traditional operation because they are 
looking for low risk, early payback on their 
investment and to make hay while the sun 

shines,” McEwing states in an SRK paper 
from 2012, titled The economic and envi-
ronmental case for IPCC.  >
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“While an IPCC requires an investment, 
in the long-term it helps mining companies 
reduce their capital and operating costs. 
Your traditional truck-and-shovel mining 
operation is equipment-intensive and has 
a heavy reliance on diesel fuel. You have 
loaded trucks travelling up and out of the 
mine 24 hours a day, so you need a fleet of 
trucks and a roster of drivers. You’re burning 
up huge amounts of diesel and wearing 
tires at a time when there is a worldwide 
shortage of them,” writes McEwing. 

 “Studies have demonstrated that oper-
ating costs can be significantly reduced. 

This shows that if you’re prepared to outlay 
that extra money upfront, there is the 
potential for large savings in the long run,” 
he states. 

The safety aspect should not be over-
looked, either. Veikko Kuosa recalls that site 
traffic is the cause of most accidents in the 
industry. Thus, less traffic not only saves 
fuel – it can save lives.

Ideal for high capacity
In-pit solutions are applicable both to 
greenfield projects and expansions of exist-
ing mines. They lend themselves especially 
well to deep, high-capacity open-pits 
where the orebody is homogenous and 
the pit is located relatively close to the 
processing plant. As the conveying system 
is the most expensive part of an IPCC solu-
tion compared to a traditional process 
– the primary crusher has to be bought 
anyway – it generates the biggest savings 
in applications where the transportation 
route is short but steep.

According to Veikko Kuosa, in these 
types of cases, the payback time can be 
just a few years.

”If you double the capacity, you usu-
ally need to double the number of dump 
trucks as well. But with in-pit crushing and 
conveying, doubling the capacity only 
requires about a 30 percent larger invest-
ment in conveyors upfront,” he explains.

“When comparing conveyors to dump 
trucks, you should also keep in mind that, 
with trucks, you’re constantly paying for the 
truck to carry its own weight in addition to 
the material. With a conveyor, well, it just 
simply moves the material,” Kuosa adds.

In mining operations where the ore-
body is more heterogeneous and trucks 
offer the advantage of flexibility to move 
quickly between different ore zones, IPCC 
systems can still be used to significantly 
reduce operating costs by doing the ‘heavy 
lifting’ of the ore out of the pit.

Consider IPCC for  
waste rock handling
Both the ore and the waste rock can be 
crushed and conveyed in the pit. The 
design of the IPCC solution depends on 
a variety of factors, such as stripping ratio 
and ore blending requirements, which 
means that the solutions for waste han-

dling and ore handling are individually 
designed and normally very different. For 
waste, crushing takes place only to make 
the material transportable on the conveyor; 
for ore, in-pit crushing is a part of the total 
comminution process. 

Crushing waste rock in the pit has sev-
eral benefits. 

“If the waste rock has to be crushed, 
crushing it in the pit and conveying it 
out is the most economical solution. You 
save in operational costs by not spending 
money on hauling waste,” Veikko Kuosa 
iterates. Crushing and properly sorting the 
waste rock in the pit also enables its use as 
backfill and for other site infrastructure pur-
poses. In addition, preventing it from enter-
ing the following phases of the process, 
such as grinding, has significant impacts on 
the profit per ton.  

SOURCES: 

SRK: The economic and environmental case 
for IPCC (press release, 2012)

University of Queensland, School of  
Mechanical and Mining Engineering:  
http://www.mechmining.uq.edu.au/ 
mining-methods-and-equipment  
(website, referenced January 2015)

Metso’s Lokolink conveyors are a truly mobile 
in-pit solution.

FROM IPCC TO ITPS

A successful in-pit solution requires 
more than just the right set of crush-
ers and conveyors. Metso is able to 
offer a unique, holistic ITPS (In-The 
Pit crushing and conveying Solu-
tions) approach. 

Fully mobile Lokotrack crushers 
and semi-mobile crushing stations 
combined with Metso’s comprehen-
sive range of conveying, dump-
ing and material handling systems 
provide a complete solution. But 
because a solution is not just about 
the equipment, our exceptional 
service will ensure that your in the 
pit solution achieves optimum avail-
ability from reliable spare and wear 
parts, local service and expertise, and 
support for optimizing the whole 
process.
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High-capacity crushing  
with semi-mobile solutions
Metso’s solutions for semi-mobile in-pit 
crushing answer the needs for high-perfor-
mance and high-tonnage mineral crushing.

Capable of receiving large amounts of 
feed, from 5,000 t/h and up, the semi-
mobile solutions require little or no civil 
works to follow the evolutions of in-pit 
mine planning.

Metso’s top-of-the-line, semi-mobile pri-
mary gyratory stations can accommodate 
feed from one to three dump areas into 
one large receiving hopper. The materials 
can go directly through an apron feeder 
under the hopper when designed to feed a 
sizer or jaw crusher. 

This feeding arrangement allows any 
size of dump truck regularly used in min-
ing operations. The advantage of this 
application is that it requires far fewer 

dumps trucks from the quarry face and it 
is more flexible in case of a heterogeneous 
orebody. Better fleet management when 
compared to traditional truck-and-shovel 
operations lowers OPEX, resulting in a bet-
ter bottom line for your operation. 

Designed as skid-mounted modules, 
semi-mobile IPCC stations are easy to relo-
cate in the pit with the use of transporter 
crawlers.

The design, manufacturing and instal-
lation of semi-mobile stations comply 
with national and international standards, 
notably standards for steel structures and 
continuous conveying equipment (such as 
continuous mechanical handling equip-
ment; steel structure design and basic 
calculation). Environmental concerns are 
addressed with the addition of a water 

spraying system to alleviate dust emissions 
during tipping phases. Metso makes no 
compromise on operator safety, offering 
state-of-the-art design and technology 
for easily accessible maintenance. The 
crusher structure incorporates platforms 
designed with a jib crane for counter shaft 
maintenance and a hoist for the motor as 
well as enlarged access doors to facilitate 
scheduled downtime maintenance in safe 
conditions. A fire protection system and fire 
extinguishers cover the entire semi-mobile 
station.

Metso’s semi-mobile primary and 
secondary crushing stations yield material 
size compatible with regulations for HAC 
(high angular conveying) from the pit to 
overland conveyors for delivery to the ore 
minerals processing plant.  

Designed as skid-mounted modules, semi-
mobile IPCC stations are easy to relocate in 
the pit with the use of transporter crawlers.

RESULTS minerals & aggregates    1/2015            11
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LEVEL 1   
Lokolink belt conveying system 
allows continuous hauling and 
eliminates the need for a dump 
truck fleet. 
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Expanding an existing mine with 
in-pit crushing and conveying

THEME

This example illustrates how an existing open pit can be expanded using Metso’s flexible 
Lokotrack mobile crushing and Lokolink mobile conveying system. The equipment 
moves effortlessly along as mining advances.
TEXT Sofia Williams  ILLUSTRATION Kari Salmi / Vaara Grafik

RESULTS minerals & aggregates    1/2015            13

LEVEL 20   
New levels are opened and 
extracted until the bottom of 
the pit is reached. 
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New Barmac VSI 
Orange Rotor 

A revolution  
in service-
ability and 
uptime

Due to their special nature, vertical shaft impactors (VSI) – the 
machines typically used for shaping or final stage crushing – tend 
to follow a maintenance schedule of their own. 

To help plant operators tackle this problem, Metso is intro-
ducing the new, revolutionary Orange Rotor to fit existing Metso 
Barmac VSI crushers and similar machines. Thanks to the longer 
lifetime and clever composition of wear parts, the Orange Rotor 
requires drastically less maintenance. It also includes several wear 
part options, which means that its service schedule can be easily 
aligned with the service intervals of the other crushers in a process. 
This reduces the number of annual service shutdowns needed and 
translates to more production and, ultimately, more profit.

Up to 50 percent longer tip life
The increased wear life is the sum of several factors. Metso has made 
significant improvements to the material used in the wear parts, 
and the main frame of the rotor is better protected against wear, 

which reduces the need for expensive weld repairs. In addition, the 
rotor features several interchangeable wear parts. For example, the 
tips of the Orange Rotor consist of three parts that are easily inter-
changeable without bolts and nuts. As the middle part wears, it can 
be changed out with the top part in a matter of minutes.

In real-life quarry testing, tip life increased by 30–50 percent, 
cavity wear plates lasted 20–30 percent longer, and the lifetime of 
the top and bottom wear plates was as much as 30–40 percent 
longer.

Less is more
The new Orange Rotor not only enables longer service intervals, 
it is also much easier to maintain. Metso’s goal was to simplify the 
composition by leaving out all unnecessary bits and pieces and 
eliminating as many huck and bolt fastenings as possible. Thanks 
to this and a new fitting solution, the new rotor enables the chang-
ing of the wear parts in an unprecedentedly short time. The rotor 
consists of 25 percent fewer components, which helps customers 
to keep their stock more manageable. 

The number of parts that can be changed through the unique 
service door of the Barmac VSI has been increased. This generates 
big savings, as basic maintenance can be performed through the 
door on the side of the machine without having to lift the roof 
off. This means that all related structures, such as conveyors, can 
remain attached to the machine during maintenance, saving even 
more time and effort. 

More info:

Tuomas Takalo

tuomas.takalo@metso.com

Tel. +358 50 317 3704

Osmo Mäki-Uuro

osmo.maki-uuro@metso.com

Tel. + 358 400 622 148
New Barmack VSI orange rotor requires less maintenance and includes 
several wear part options.
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VTM Liner Lifting Tool  
eases VERTIMILL® maintenance

The new Nordberg GP7 is Metso’s largest Nordberg GP second-
ary gyratory crusher to date. The crusher features the most ideal 
combination of feed opening, cavity design and capacity available 
on the market. This ensures high crushing performance with even 
the hardest feed and helps keep operational costs low. Nordberg 
GP7 is an extremely powerful crusher. With 550 kW (740 hp) power, 
it has the highest performance in its class.

The increased power provides a finer end-product curve. 
Achieving a finer, well-prepared end-product curve after second-
ary crushing means better feed for the downstream process, i.e. the 
next crushing and screening stage. In mining, finer crushing reduces 
grinding costs and thus offers big savings.

The large feed opening of 450 mm (18”) remains constant 
throughout the lifetime of the liners. The constant feed opening 
ensures steady performance and stable end-product quality, which 
translate into predictable revenue and excellent process throughput.

 The Nordberg GP7 has seven strokes available as standard. The 
possibility to select a suitable combination from the strokes (25–50 
mm, 1–2”) ensures perfect adaptability for any application. 

More info:

Jarno Pohja

Tel. +358 400 375 840

jarno.pohja@metso.com 

Metso is introducing a liner handling device that brings safety and effi-
ciency to the changing of VERTIMILL® vertical grinding mill liners.

The innovative and unique VTM Liner Lifting Tool aids in the safe 
removal of worn liners and in the installation of new VTM screw liners. 
It balances the liner in the same orientation as when placed on the 
screw for ease of installation and enables a stable single-point pick up 
over the liner’s center of gravity. To make maintenance run even more 
smoothly, the tool conveniently attaches to a forklift or hoist. 

The same VTM Liner Lifting Tool can be configured to both remove 
and install liners. The range currently includes lifting devices for the 
following VERTIMILL® models: VTM-1000-WB, VTM-1250-WB, VTM-
1500-WB and VTM-3000-WB/4500-C. 

More info:

Earl R. Good

Tel.  +1 717 849 7247

earl.good@metso.com

Nordberg GP7 secondary 
crusher helps reduce costs in 
later process stages

The new Nordberg GP7 secondary crusher features an ideal combination 
of feed opening, cavity design and capacity.

VTM Liner Lifting Tool brings speed and 
efficiency to VERTIMILL® maintenance.

Joe Smitka

Tel. +1 717 849 7403

joseph.smitka@metso.com
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Comminution accounts for a big 
part of the world’s electricity 
consumption. What is Metso’s 
response to help reduce this 
consumption?
Metso’s response is to build equipment 
that is more energy efficient. However, 
we don’t want to simply include the latest 
equipment in our portfolio.  Our goal is to 
always innovate and to push the existing 
boundaries.  

In addition to boosting the equipment’s 
energy efficiency, Metso’s process engi-
neers also work to ensure that the most 
efficient solutions are utilized. The industry 
realizes that it’s not enough just to have 
energy-efficient equipment; in order to get 
the most out of the equipment, the plant 
as a whole must be taken into considera-
tion in order to come up with the best 
solution to enhance efficiency.

What are the next buzzwords and 
research topics in developing 
energy-efficient comminution 
solutions?
The research in the area has identified 
three key topics where development could 
lead to major improvements in energy effi-
ciency: smart blasting, pre-concentration 
and new grinding technologies.  

Personally, I find High-Pressure Grinding 
Roll (HPGR) technology one of the most 
interesting new technologies. It has already 
been acknowledged that the technology 
offers a lot of opportunities that need to be 
further researched, and it has been gener-
ally accepted as an energy-efficient alterna-
tive to conventional comminution circuits 
in the mining industry.

Are there regional differences 
around the world in the willingness 
to adopt less electricity-intensive 
comminution methods? 
At this point, all sites, to one degree or 
another, understand the need for energy 
efficiency.  However, the sites that have 
particularly high energy costs know that 
they need the most efficient solution possi-
ble. In certain circumstances, the only way 
a project can be profitable is if it employs 
an energy-efficient solution, such as HPGR 
technology.

HPGR is suitable for most applications. 
However, sites with very hard ores and/or 
higher energy costs see the largest gains in 
energy savings. 

What are the advantages of the 
Metso HRC™ over other HPGRs? 
While other HPGRs were adapted from 
the less rigorous cement industry, Metso 

took a different approach and designed 
an HPGR from the ground up specifically 
for hard-rock applications.  The result was 
a patented anti-skewing Arch-frame and 
flanges which increase the efficiency of 
the machine.  These flanges were shown 
in a closed-circuit pilot scale operation to 
increase the circuit capacity by over 20 
percent and decrease the specific energy 
of the circuit by an average of 13.5 percent.  
The Arch-frame also eliminates downtime 
caused by tire skewing and prevents bear-
ings from being damaged due to misalign-
ment.

How has the HRC™ HPGR been 
received by the mining community?
There has been a lot of interest in the mar-
ket. It’s clear that there are key differences 
with the HRC™ that help further improve 
on the existing technology.

In May of 2014, the HRC™3000 started 
operating in a tertiary crushing duty.  This 
machine is the largest HPGR in the world 
and is the first large scale unit to operate 
with flanges.  As of the date of this publica-
tion, the HRC™3000 has run for 5,000 hours 
and processed over 20 million tons of por-
phyry copper ore. 

Victoria Herman 

Energy-efficient comminution 
through Metso’s HRC™  
HPGR technology
Energy efficiency is the key to success at modern mines and quarries. One of the most 
promising new technologies in energy-efficient comminution is High-Pressure Grinding 
Roll (HPGR) technology. However, the traditional HPGR’s have certain inherent problems.  
Metso took this as a challenge and has innovated the technology further. 
INTERVIEW Sofia Williams  PHOTO Doyle Dowdell Photography

Q&A



RESULTS minerals & aggregates    1/2015            17

Q&A

WHY STRESS ENERGY-EFFICIENT COMMINUTION?

• Comminution is the most energy-intensive 
component of mining and minerals process-
ing. It consumes up to 3 percent of all electric 
power generated in the world.

• Comminution is costly; it typically represents at 
least 10 percent of a site’s production costs.

• Falling ore grades are resulting in even higher 
energy consumption and costs in comminu-
tion, as the ore is being ground and crushed to 
even smaller particles.

• Studies have shown that extensive benefits 
could be achieved through energy-efficient 
comminution strategies: In industrial crushing 
and grinding alone, energy-saving opportuni-
ties of 420 trillion BTUs/year have been  
identified.

• New grinding technologies, such as HPGR,  
are one of the main keys to improvement.

Source: CEEC - Coalition for Eco-Efficient  
Comminution

Victoria Herman works 
as a Product Manager 
for Metso’s HRC™ 
High-Pressure Grinding 
Rolls. She has served 
Metso for over 10 years, 
specializing in grinding 
technology. Herman is 
especially interested 
in the advances in 
HPGR technology, new 
circuit designs and 
global trends within the 
industry.  
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Building 
Austria’s 

longest 
railway 
tunnel

High-tech crushing preserves 
nature and saves energy in 
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Thanks to the low, 2.8 meter 
loading height, the Lokotrack 
LT120AE mobile jaw crushing 
plant can be easily fed in tunnel 
conditions with a wheel loader.
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The Austrian national railway company 
ÖBB is building a new high-speed railway 
between the cities of Graz and Klagenfurt. 
Scheduled for completion in the early 2020s, 
the Koralmbahn railway will include Koralm 
Tunnel, a 32.8-kilometer twin-rail tunnel, the 
longest railway tunnel in the country.

The Koralm Tunnel project is divided 
into three sections, with the two main ones 
being executed by the joint venture ARGE 
Koralm Tunnel (KAT2), consisting of Strabag 
and Jäger Bau GmbH, and by Porr Bau 
GmbH (KAT3). 

The tunnel is being built using both the 
conventional drill and blast method and 
TBM tunnel boring machines. After com-
pletion, the railway will cut the travel time 
between the cities of Graz and Klagenfurt 
to one third.

Crushing inside and  
outside the tunnel
On the ARGE side, a complete, three-
stage crushing and screening plant with 
Metso crushers processes all the crushable 
material from the tunnel boring machine. 

The Metso-designed process ensures the 
highest flexibility of a crushing and screen-
ing plant and makes it easy to adjust the 
plant according to different requirements 
and the high variability in the raw material 
properties.

One of the main challenges in the 
Koralm Tunnel project, taking place in a 
picturesque mountainous region, is where 
to place the extracted material. Using the 
stationary plant, 25 percent of the rock 
from the tunnel can be further processed 
into high-quality aggregates and then 

Two unique Metso crushing solutions are helping to minimize the impact of the Koralm 
Tunnel construction project on the delicate mountain terrain in the Austrian provinces 
of Styria and Carinthia. A flexible stationary crushing plant and a mobile, energy-saving, 
in-tunnel crushing solution are securing the timetable of this demanding project that is 
part of the new, European-wide transport network.
TEXT  Eero Hämäläinen  PHOTOS Aleksi Koskinen and Eero Hämäläinen

G R E E T I N G S  F R O M  O U R  S H O W R O O M

Metso’s Franz Zingl (left) and Thomas 
Landkammer (right) visiting the KAT2 site 
with Equipment Manager Robert Goliasch 
(center) of ARGE joint venture. 
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installed back into the tunnel as casted 
concrete segments.

On the other side, operated by Porr 
Bau GmbH, an electric-driven Lokotrack 
LT120AE mobile jaw crushing plant, is 
working at full power deep within the 
tunnel. This track-mounted unit features 
a lower design to meet the underground 
conditions; the unit handles the primary 
crushing of all blasted material from the 
tunnel face. 

Mobile tunnel crushing allows the use of 
conveyors to transport the crushed mate-
rial out of the long tunnel. This method 
saves both energy and costs, making it pos-
sible to clear the tunnel face quickly after 
blasting and minimize the distances the 
front-end loader traffic has to travel. 

During the extracting, the Lokotrack 
plant is being moved every 500 meters as 
the work advances.

“Metso crushers are quick to adjust 
to the geological variation” 
After almost three years of tunneling, the 
Strabag and Jäger Bau GmbH joint venture 
ARGE has advanced from the “Leibenfeld” 

shaft some 10 kilometers to the north-
west, 9.2 kilometers to the southwest, 
0.6 kilometers to the northeast and 0.7 
kilometers to the southeast. The tunneling 
work is highly demanding because of the 
constantly changing geology – despite 
careful research, the mountain will always 
hold surprises.

All 16–250-mm material extracted by 
the tunnel boring machine is processed in 
the stationary plant, consisting of Metso’s 
Nordberg GP200S secondary cone crusher, 
a Nordberg HP4 tertiary cone crusher, and 
a Barmac B7150SE vertical shaft impactor. 
Metso has supplied the crushers, pumps 
and Trellex screening media, and Marti 
Technik has provided the screens, convey-
ors, automation and steel structures. 

“We are happy to work with this plant 
and especially with how easily it can be 
operated and adjusted. Running at a 300 
tph feed capacity, we have been able to 
react to the geological variation success-
fully and secure a good percentage and 
quality of the materials for aggregate pro-
duction,” comments Equipment Manager 
Robert Goliasch of the ARGE joint venture.  

“Metso’s process know-how allows us 
to use the crushers in a flexible way and 
adjust the process even 5–7 times per day. 
We can always select the best process, 
bypass one crushing stage or re-circulate 
the material precisely according to the 
geology of the feed.”  >

Lokotrack LT120AE – a special 
jaw plant for tunnel crushing 
The LT120AE used in the Koralm Tunnel 
project for primary crushing inside the tun-
nel is based on Metso’s successful Lokotrack 
LT120 jaw plant, launched in 2012. The 
low loading height of the LT120AE’s apron 
feeder allows the machine to be used in 
tunnel applications where space is limited.

The LT120AE features a feed hopper, 
an apron feeder, a jaw crusher and a main 
discharge conveyor. It gets its power from 
an external electric power source or from 
an optional on-board diesel generating set. 
The diesel engine is used only for moving 
the machine.

The apron feeder and the track under-
carriage drives are hydraulic. The jaw 

crusher is driven directly from the electric 
engine through v-belts, and the belt con-
veyor with the electric engine through 
reduction gears. 

During the Koralm Tunnel project, the 
LT120AE stays in place for approximately 
two months, and then it is moved forward 
in the advancing tunnel. Therefore, an addi-
tional cleaning conveyor has been installed 
under the apron feeder to prevent fines 
from falling and sticking to the chassis.

The operational dimensions of the 
LT120E are: width 3,400 mm (11’), height 
4,300 mm (14’), loading height 2,800 mm 
(9’), length 19.4 m (63’ 5’’) and weight 75 
tons (165,000 lbs).  

SAY IT IN NUMBERS   

0–800 MM 

the size of the blasted rock fed to 
the LT120AE
300/500 TONS PER HOUR 
the needed/the maximum capacity 
of the LT120AE
16 HOURS 

the average time the LT120AE is 
used daily
1,000,000 TONS

the estimated amount of rock the 
Lokotrack LT120AE will crush 

Up to 2 million tons of the crushed aggregates, 
shown by chief operator of the stationary 
plant Alfred Eckhart, will be returned to the 
tunnel, minimizing the environmental impacts.
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“For example, the aggregates contain-
ing mica are processed in the Barmac VSI 
that efficiently rids the material of this 
unwanted contaminant. After the Barmac, 
the 0–3 mm sand sizes are cleaned in a wet 
settling classifier and used as controlled 
sand for concrete production.”

“As a bonus, we always achieve good 
cubicity when using the Barmac,” Robert 
Goliasch adds.

Preserving nature by returning  
around 2 million tons of material  
back to the tunnel
 One of the top priorities in the Koralm Tun-
nel project is to preserve nature and the 
idyllic landscapes important for local tour-
ism and to cause as little harm as possible 
for the local inhabitants.

At the ARGE end of the project, over 
8 million tons of material from the tunnel 
boring machine will be reused as a raw 
material. Around 2 million tons will be 
reprocessed for the manufacturing of con-
crete segments and brought back into the 
tunnel. Around 3 million tons will be used 
as filling material for the rail track and noise 
dams, and the rest to land fill an old quarry 
by using the on-site rail link for transporta-
tion. Besides the materials handling and 

Machine Engineer Andreas Zraunig (right) of Porr Bau GmbH with Metso’s Sales Manager Franz 
Zingl inside the KAT3 contract tunnel.
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environmental benefits, this helps preserve 
nature and significantly lowers the need for 
land filling. It also reduces the amount of 
heavy road traffic, as less aggregates need 
to be hauled to the site.

ARGE’s Leibenfeld site houses a full-scale 
concrete plant and a highly mechanized 

Connecting Europe with a high-speed railway
The Koralmbahn project in Austria is part 
of the ambitious Trans European Transport 
Networks (TEN-T) project promoted by 
the European Union. It covers a number of 
large investments, aiming for better and 
faster connections by rail, air and water.

Koralmbahn is part of the Baltic-Adriatic 
high-performance rail link between Gdansk,  
Poland, and Bologna, Italy, with a connec-
tion to Trieste, Italy. Passing the Koralpe 
mountain range with the maximum eleva-
tion of 2,100 meters, the Koralmbahn is built 
between the cities of Graz and Klagenfurt. 
Its tunnel leg, the Koralm Tunnel, extends 
from Deutschlandsberg to Lavanttal.

The overall budget for the Koralmbahn 
project is approx. 5,000 MEUR. The first 
high-speed train will run through the tun-
nel in 2023.  

casting line for steel reinforced segments. 
In the drill and blast sections, the tunnel 
is first shotcreted and then a cast-in-place 
concrete lining will be placed. In the tunnel 
sections where the tunnel boring machines 
are used, the segments are installed very 
close behind the cutter head. Between the 
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 Baltic – Adriatic – Axis high performance rail link from Gdansk (PL) to Bologna (ITA)     Koralmbahn

Graz

Bologna

Gdansk

Klagenfurt
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Metso’s Nordberg HP4 tertiary 
cone crusher is part of the flexible 
stationary crushing plant.
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See the Koralm Tunnel 
project on video at 
metso.com/showroom

tunnel and the concrete segments, washed 
natural gravel and mortar act as a flexible 
element to fill the gap.

“We are pleased to use Lokotrack  
in tunnel crushing”
Because of the small exploration tunnel 
already extracted, more than 11.5 kilo-
meters of the tunnel section by Porr Bau 
GmbH will be extracted by drill and blast 
method and the remaining 11.9 kilometers 
with a tunnel boring machine.

For primary crushing of the blasted 
rock inside the tunnel, Metso designed – in 
record time – an electric-driven Lokotrack 
LT120AE jaw plant equipped with a special, 
low apron feeder. 

“We chose Metso because they could 
design a very compact unit for us. Metso 
manufactured a special custom-made 
crusher that can be used in such a nar-
row space. After having operated the 
Lokotrack plant for over six months, we 
are very pleased with its performance and 
reliability,” says Machine Engineer Andreas 
Zraunig of Porr Bau GmbH.

The Lokotrack LT120AE is fed with 
0–800-mm-sized blasted rock, and uses 
a closed side setting of 100–150 mm in 
the C120 jaw crusher. After crushing, the 
Lokotrack feeds the 0–250-mm-sized 
aggregates to a static conveyor. During the 
project, the LT120AE will crush a total of 
over one million tons of rock.

“The crushing capacity of the Metso 
jaw plant is meeting our needs well. Fed 
by two front-end loaders, our capacity is 
around 300 tons per hour, but the unit is 
capable of up to 500 tph. We operate the 
LT120E about 16 hours per day,” Andreas 
Zraunig says.

“Even crushing very abrasive rock, the 
Metso wear parts for Lokotrack seem to last 
quite well. We have just turned around the 
jaw dies after four months, and we are still 
operating with the original wears,” he adds.

After the breakthrough between the 
two tunnel sections, Porr Bau will turn back 
and extract the lower part of the tunnel, 
crush the material with Lokotrack, and 
convey it out. 
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Metso’s Process Technology and Innovation team assisted Phu BIA Mining Limited to 
improve their throughput forecasting and to prepare for future needs well in advance. 
They are ready to face changes in ore type without compromising productivity.
TEXT Duncan Bennett, Principal Metallurgist / PanAust Limited, Alan Tordoir, Drill & Blast Superintendent / Phu Kham Operations, Phu Bia Mining Limited,  

Peter Walker, General Manager, Technical Services / PanAust Limited, Walter Valery, PhD, Senior Vice President, Global / Metso Process Technology &  

Innovation, David La Rosa, Manager, Mining Technology / Metso Process Technology & Innovation and Alex Jankovic, PhD, General Manager, Technology  

& Innovation / Metso Process Technology & Innovation  PHOTOS PanAust Limited

Phu Kham copper-gold mine, Laos:  

Ready for the advent of 
harder ores thanks to 
throughput forecasting

G R E E T I N G S  F R O M  O U R  S H O W R O O M

Phu Kham open-pit mine is located  
100 km northeast of the capital of Laos.
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The Phu Kham copper-gold deposit in Laos 
is an extremely heterogeneous orebody. The 
deposit has complex and variable mineral-
ogical, geological and geotechnical proper-
ties that affect plant throughput and metal-
lurgical performance. To complicate things 
further, the operation is expecting harder 
ores as mining progresses deeper into the 
pit, thus potentially limiting throughput and 
posing a risk to long-term profitability. 

To evaluate how to maintain the target 
throughputs – and profit – over the Life-
of-Mine (LOM), the owner of the mine, 
Phu Bia Mining Limited, embarked on a 
throughput forecasting and optimization 
project with the help of Metso’s Process 
Technology and Innovation team in 2012. 
The goal was to identify opportunities to 
increase throughput when treating hard 
ores, develop a throughput forecasting 
model, and determine if and when second-
ary crushing or other process changes 
would be required to maintain the target 
throughput over the LOM.

The project involved ore characteriza-
tion, detailed audits of blasting and commi-

G R E E T I N G S  F R O M  O U R  S H O W R O O M

nution practices linked with ore characteri-
zation data using Metso’s SmartTag™ ore 
tracking, and development of site-specific 
models for blasting and comminution pro-
cesses. Integrating these models resulted in 
an optimization tool for the overall opera-
tion and for throughput forecasting.  

A “cookbook” for effective blasting
The optimization process began with ore 
characterization to define domains within 
the orebody that will behave similarly 
throughout the blasting and comminution 
processes. Ore within a domain will pro-
duce similar Run-Of-Mine (ROM) fragmen-
tation for a given blast design. Improved 
plant throughput can be achieved by 
manipulating ROM fragmentation.

One of the main objectives was to 
develop strategies to maximize mill 
throughput to maintain LOM operational 
targets even when treating harder ores. 
As expected, the blast modeling and 
simulations that followed indicated that 
tightening the blast pattern to increase 
the powder factor resulted in a significant 

increase in the fines generated in the blast. 
Reduction of the stemming length also 
generated more fines and reduced the 
top size of the rock, due to the increased 
explosive energy at the stemming horizon. 
These simulations indicated the potential 
to increase throughput by increasing the 
fines and reducing the top size of the ROM 
fragmentation by optimizing the blasting 
parameters.  

Simulations were conducted for each of 
the ore domains defined at Phu Kham, and 
the blast design was optimized for each of 
the ore domains. This resulted in a “cook-
book” that provides a “recipe” (i.e. an opti-
mized blast design) for each ore domain. 
Using this cookbook to blast provides a 
more consistent and optimized feed-size 
distribution to the downstream processes, 
and increases throughput, process stability 
and efficiency. Following the cookbook 
also avoids excessive blasting in softer ore 
domains, thus reducing energy consump-
tion and costs and preventing the excessive 
production of ultrafines that can be detri-
mental to some downstream processes.  >
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Phu Kham’s process plant consists 
of crushing, grinding and flotation 
stages, producing a copper-gold 
concentrate containing 22 percent to 
25 percent copper, 7 grams per ton 
(g/t) gold and 60 g/t silver.
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An integrated approach for  
further increases in throughput
The ROM size distributions generated in 
the blasting simulation study were used 
as inputs to the comminution models. 
This allowed changes to blasting practices 
and comminution circuit operation to be 
evaluated with respect to the entire opera-
tion. This integrated approach was used to 
determine effective operating strategies 
to increase throughput when processing 
harder ores. 

In addition to demonstrating the ben-
efits of the recommended blast design 
changes, the results indicated that further 
increases in throughput could be achieved 
by reducing the primary crusher closed 
side setting (CSS). The changes to blast 
designs increase the amount of fine mate-
rial in the SAG feed and reduce the top 
size of the ROM size distribution, while 
reducing crusher gap primarily affects the 
amount of coarse particles in the SAG feed. 
Therefore, these are complementary strate-
gies for increasing throughput.

Managing ore types with 
SmartTag™ and GeoMetso™
To link the process performance with ore 
characterization and blasting outcomes, 
ore is tracked from the mine through 
the process using SmartTag™ ore track-
ing.  At Phu Kham, SmartTag™ antennas 
are installed under the crusher prod-
uct and SAG mill feed conveyors. As the 
SmartTags™ and associated ore pass the 
antennas in the process plant, the system 
automatically records the time and tag ID, 
thus the source of the ore being processed 
at any given time is known.  During the 
project at Phu Kham, this ensured that 
ore from blasting trials was being fed to 
the concentrator during the plant audits, 
and allowed correlations to be established 
between ore origin and process perfor-
mance.

A GeoMetso™ system is also being 
implemented at Phu Kham. It uses the 
SmartTag™ ore tracking technology to con-
tinuously collect plant performance data 
and automatically update the predictive 
models and block model in real time. This 
eliminates the need for further expensive 
ore characterization tests and improves 
the accuracy and predictive abilities of 
the geometallurgical models that were 

developed. This allows optimization of 
the overall operation for each ore type to 
maximize production and minimize costs.  
With a better understanding of the impact 
of ore types on performance, long-term 
mine planning can be improved  and capi-
tal equipment purchases can be predicted 
well in advance of their requirement. In the 
short term, the processing plant receives 
advance notice of the ore type(s) about to 
be processed and adjustments to operat-
ing conditions can be made to optimize 
plant performance. 

Planning for the future
One of the primary objectives of the 
project was to develop a throughput 
forecasting model based on geometallurgi-
cal modeling for long-term planning and 
optimization. This was achieved using the 
integrated site-specific models for blasting 
and comminution in combination with the 
Phu Kham LOM plan.

The LOM ore delivery plan provided 
by Phu Kham was used along with the 
geotechnical block model to determine 
the ore characteristics for each period. The 
structure and strength increase as the pit 
gets deeper, before sharply dropping off 
again with shallow cut-backs until the end 
of the mine life. The integrated models 
were applied to this data to generate a 
throughput forecast and to indicate if or 
when harder ore would prevent through-
put targets from being met.  

Is secondary crushing or  
pebble crushing needed?
A further objective of the project was to 
evaluate whether or not a secondary crush-
ing circuit or other process changes would 
be required to maintain throughput over 
the LOM. The throughput forecast results 
indicate that the annual throughput target 
can be achieved until 2018. However, in 
2019, when the hardest and blockiest 
material is scheduled to be delivered, the 
annual throughput is predicted to be sig-
nificantly less.

A secondary crushing circuit represents a 
significant capital investment. Therefore, the 
changes to blasting practices and commi-
nution circuit operation identified earlier in 
the project (increasing the blasthole diam-
eter, tightening the blast pattern to increase 
the powder factor, and reducing the 

An open-pit mine 
with complex  
geology 
Phu Kham open-pit copper-gold 
mine is located approximately 100 
kilometers northeast of the Laos 
capital Vientiane. The geology of 
the deposit is highly variable due 
to weathering, alteration, faulting 
and folding.  The deposit consists 
of complex heterogeneous min-
eralogy horizons of copper-gold 
stockwork and skarn mineralization. 
Weathering and water table contact 
have created a soft leached zone, 
overlying transition zones with 
supergene chalcocite-dominant 
secondary copper mineralization 
and clay-rich gangue. The rock mass 
strength and degree of weather-
ing vary considerably across the 
deposit, with extremely hard rock 
found in the deeper levels. 

The operation comprises a 
large conventional open-pit mine 
feeding ore to a process plant 
consisting of crushing, grinding 
and flotation to recover copper 
and precious metals. The current 
capacity is 19.5 Mtpa. Crushing is 
performed in a single stage with a 
gyratory crusher. The grinding cir-
cuit consists of a SAG mill and two 
parallel ball mills, each in closed cir-
cuit with hydrocyclones. Following 
this, the flotation circuit, which is 
comprised of roughers, regrind and 
several cleaning stages, produces a 
copper-gold concentrate contain-
ing 22 percent to 25 percent cop-
per, 7 grams per ton (g/t) gold and 
60 g/t silver.  
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GeoMetso™ automated geometallurgical  
modeling for LOM optimization
Geometallurgy integrates the disciplines 
of geology, mining and metallurgy with 
the aim of developing proactive operating 
strategies as a function of ore variability. 
This requires a detailed understanding of 
the relevant ore properties, as well as mod-
els of how these ore properties will affect 
the performance of the blasting, crushing, 
grinding and separation stages in terms of 
throughput, recovery and product grade.  
The collection of ore characterization data 
is labor-intensive and expensive – and 
therefore often sparsely distributed across 
the ore deposit. Additionally, in most min-
ing operations it is difficult to keep track 
of a 1,000 m³ block of ore (and its charac-
teristics) from a blast, through ROM pads, 
stockpiles, crushing and grinding circuits. 
The resulting uncertainty in feed charac-
teristics makes any empirical approach to 
geometallurgical modeling difficult. 

The SmartTag™ system allows the ore 
(and its characteristics) to be precisely 

tracked through the process.  An extension 
of this system, GeoMetso™, collects actual 
plant performance data from the process 
control system for each SmartTag™ (and 
associated ore) and automatically updates 
the predictive models and block model in 
real time.  

Initial ore domains are defined based 
on preliminary ore characterization tests, 
and predictive models are developed for 
each unit operation. SmartTags™ are used 
to continuously track ores from the mine 
through the process and, when linked with 
process data from the plant DCS, provide 
actual plant performance data (through-
put, recovery, grade, etc.) for each ore 
type and blast conditions. These data are 
automatically compared with model pre-
dictions and updated in the block model 
using the SmartTag™ software in real time. 
Thus the block model is continuously 
updated and refined with actual plant 
data. This eliminates the need for further 

expensive ore characterization tests and 
improves the accuracy and predictive abili-
ties of geometallurgical modeling. 

More accurate geometallurgical mod-
eling and throughput forecasting can 
improve long-term mine planning and 
profitability. The overall operation can be 
optimized for each ore type to maximize 
production with minimum cost to increase 
profitability and to provide an under-
standing of the profitability for different 
ore types. Long-term mining plans and 
schedules can be adjusted accordingly and 
capital equipment purchases predicted 
well in advance to ensure the mine has 
long-term commercial viability. In the short 
term, the plant receives advance notice of 
the ore type(s) about to be processed and 
adjustments made to operating conditions 
to optimize plant performance.  

primary crusher CSS) were investigated to 
determine whether these could sufficiently 
increase throughput. Combining these 
changes could recover most of the through-
put drop (increasing throughput by more 
than 8 percent), but might not be sufficient 
to maintain the target throughput for 2019. 
However, according to the mine plan and 
throughput forecast, the hard and blocky 
ore and lower-than-target throughput will 
occur only during 2019. After that, the struc-
ture and strength drop off again until the 
end of the mine life. Therefore, the expendi-
ture for a secondary crushing or pebble 
circuit is not justified, particularly if the other 
recommended changes are implemented 
to reduce the drop in throughput caused by 
the ore characteristics.  

Finding the path together
Metso worked together with Phu Kham to 
develop a plan for the future to maximize 

FOLLOW THE ORE WITH SMARTTAGTM  

The SmartTag™ ore tracking system 
developed by Metso allows parcels 
of ore to be tracked from the mine, 
through the crusher and finally into the 
grinding mills.

The SmartTags™ are built around 
robust passive radio frequency (RFID) 
transponders. They do not have an 
internal power source, so they can 
remain in stockpiles and ROM pads for 

extended periods of time. Antennas 
to detect the SmartTags™ are located 
at critical points in the process ahead 
of the milling circuit; tags can be 
detected a number of times and pro-
vide valuable information on material 
movements. In particular, they make it 
possible to link the spatial data associ-
ated with the ore in the mine to the 
time-based data of the concentrator.

throughput and to cope with the harder 
ores that are expected in the future. Using 
expert knowledge and specialized tools, 
such as SmartTag™ and GeoMetso™, ensures 
that informed decisions are made on the 
path forward to maximize profitability and 
to prevent unwarranted expenditures.   

This article was originally published in 
the proceedings of the 12th AusIMM Mill 
Operators’ Conference 2014. The authors 
acknowledge Phu Bia Mining Limited and 
PanAust Limited for allowing this article to be 
published.
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Successful 
Lokotrack LT330D 
start-up in Finland
The new diesel-electric-driven Metso Lokotrack LT330D, launched on the market 
in 2014, has been received enthusiastically by Finnish crushing contractors.  
Hämeen Moreenijaloste Oy is one of the many companies that have already  
purchased the LT330D. The start-up has proven a success and the device has  
set a new record in producing fine gravel. 
TEXT & PHOTOS Eero Hämäläinen
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Hämeen Moreenijaloste’s Site Manager Jarkko 
Nieminen (right) and Crusher Operator Joni Kangas 
have set a new record in fine gravel production 
with the LT330D after just a few weeks’ practice.



RESULTS minerals & aggregates    1/2015            29

In November 2014, Moreenijaloste’s LT330D 
had already put in 250 hours of work. 
The Lokotrack, which uses a cone crusher 
and a full 3-deck screen, was used as the 
crusher for a 40,000-tonne contract project 
carried out on behalf of Etelä-Suomen Kivi-
aineskauppa in the Pennala logistics area in 
Orimattila, Finland.   

“Although we are just getting to grips 
with the features of the new Lokotrack, we 
were pleased to beat our own record in 
manufacturing fine gravel. A seven-hour 
workday produced 1860 tonnes of 0–6 mm 
and 6–16 mm end products,” says Hämeen 
Moreenijaloste’s Site Manager Jarkko 
Nieminen.

“Commissioning of the equipment 
has proceeded better than we expected, 
without any unexpected interruptions. In 
manufacturing fine gravel we have discov-
ered that using the LT330D creates more 
gravel and less fines from the same volume 
of fed material,” he adds.

Higher volume, better quality
Lauri Mertsalmi, Hämeen Moreenijaloste’s 
Managing Director, is also pleased with 
the performance of Metso’s new product 
which replaced the LT300GPB model used 
previously by the company.

“We are obviously on the right track; 
we are able to produce a larger volume of 

material with the same number of units 
– at least that’s what it looks like at the 
moment. The savings in fuel consumption 
and equipment transfers will also increase 
our competitiveness,” Mertsalmi says. “As 
I see it, the longer stroke of the LT330D’s 
GP330 cone crusher will also help us 
achieve a higher quality end product.” 

The piles of aggregate in the Orimattila 
project’s logistics area are being completed 
in two shifts. Oversized rocks must first be 
broken up using a hydraulic hammer, after 
which they are crushed in two stages. In 
addition to fine gravel, the end products 
include the 0–16 mm and 16–31 mm 
grades. When using both diesel and elec-
tricity, the fuel consumption has settled at 
approximately 60 liters. The GP330 cone 
crusher is set at 27 mm.

For transporting the equipment only 
the side conveyors need to be detached as 
the screen lowers hydraulically into trans-
port mode.

“We dismantle and lift the side convey-
ors using an excavator. The first transport 
took quite a lot of time but we believe that, 
in the future, it will only take about 30 min-
utes to set up the equipment,” says Crusher 
Operator Joni Kangas. “Thanks to the 
excellent height of the discharge conveyor, 
the wheel loader operator isn’t tied to mov-
ing the end-product piles the entire time.”

Hämeen Moreenijaloste, headed by Managing 
Director Lauri Mertsalmi, crushed more than 
650,000 tonnes of aggregates last year. 
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Hämeen Moreenijaloste’s seven employ-
ees work in southern and central Finland. 
Last year, they crushed some 650,000 
tonnes of aggregates. 

More info:

Jussi Mäkelä

Tel. +358 40 833 6738

jussi.m.makela@metso.com

One of the worksites for Metso’s new product, the Lokotrack LT330D crushing unit, consisting of a sturdy cone crusher and full-scale three-deck 
screen, is located in Pennala, Orimattila.
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collect and process data effectively and 
instantaneously: “Controlling the grind-
ing and flotation process based on proven 
program standards at every level of control, 
from analysis to reporting, is the strength of 
our development. Our automation systems 
are an integral part of the entire process 
design to ensure the highest efficiency. 
Our systems for the grinding and flotation 
are specifically adapted to the custom-
ers’ requirements,” states Jérome Berthier, 
Head of Automation Crusher Systems at 
Metso.

The development of solutions and pro-
grams allows operators to evenly distribute 
feed via detailed real-time information. 
Using root cause analysis, stoppages are 
recorded and analysed within the different 
levels of the grinding and flotation units 
to reduce overall operating costs and opti-
mise the entire process operation.
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Remote access 
commissioning
The Crusher Systems Product Line of Metso is 
integrating automation and energy efficiency as the 
strategic area of development for the entire crushing 
process. Recently Metso has equipped an iron ore 
mine in Ukraine with the latest technology.
TEXT & PHOTOS International Mining

Metso’s Crusher Systems Automation and 
Electrical team provided remote access 
commissioning to Ferrexpo Poltava Mining 
in Ukraine.

Standard solutions to guarantee 
safety, availability and energy 
efficiency
Process safety, availability of components 
and collection of real-time data in the 
grinding and flotation process are essential 

for the mining industry. Metso has already 
developed tools and procedures to main-
tain safety, availability and regulation of the 
crushing process. But what has changed 
is that now Metso has gone further to 
develop a structured control system to 
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tem, also there was a requirement to gen-
erate all the alarms and time stamps at the 
PLC level, not at the SCADA level. Metso’s 
electrical and automation team success-
fully managed all the challenging tasks and 
delivered a fully homogeneous solution for 
24/7 production on all seven units with the 
control system capable of communicating 
all incidents within the process, instantane-
ously allowing immediate correction and 
non-stop production.

SCADA and PLC software for the applica-
tion has been designed using an Object Ori-
ented approach, meaning that every type 
of machinery (pumps, valve actuators etc.) 
is controlled by its own proven, standard 
function block. An Object Oriented software 
solution provides significant benefits for 
the customer, making it much easier for the 
customer’s engineering and maintenance 
staff to learn the software and be able to 
extend or modify the application if required.

In terms of process control related 
issues, the system delivered has proven to 
be robust and very flexible indeed, provid-
ing the customer a with wide range of up-
to-date process control tools, to be utilised 
according to the plant requirements. To 
be able to run the plant as smoothly and 
with the greatest stability as possible, some 
Advanced Process Control algorithms 
(Smith Predictor and Feed-Forward control) 
have been provided for the customer to be 
used as required.

With the unrest in eastern Ukraine the 
Metso team was not able to commission 
the system on site. However, confident in 
their engineering, the Metso team opted 
for remote access videoconference com-
missioning and start-up of flotation and 

Significant energy savings
Metso’s automation strategy is based on 
mining and construction sector needs to 
limit downtime, optimise processes and 
reduce energy consumption. “With our fully 
automated systems design we’re able to 
achieve 98 percent efficiency and obtain 
5–10 percent energy savings,” comments 
Renaud Lapointe, Vice-President Crusher 
Systems, Metso. These standardised indus-
trial programs ensure quality and reliabil-
ity. Using systematic functional analyses, 
architecture, standard electrical drawings 
and block programs, the Metso Crusher 
Systems team can focus on developing 
the specific functions and requirements 
required by its customers.

Crusher Systems and the Ferrexpo 
Poltava Mining project
To provide customers with the most effi-
cient automated systems, Metso has within 
the global Crusher Systems Product Line, a 
team solely dedicated and specialising in 
electrics and automation. The team works 
closely with world renowned electrical sup-
pliers. For the Ferrexpo Poltava Mining iron 
ore mining project in Ukraine, close col-
laboration between the Metso Crusher Sys-
tems automation team and the Ferrexpo 
Poltava mine’s Operations Manager Yuriy 
Arseniev, triggered the development of a 
fully automated and redundant control sys-
tem for the process. The Ferrexpo Poltava 
flotation line automation project appeared 
to be quite a challenging one due to the 
particular technical requirements from 
Yuriy Arseniev and his team. First of all, the 
customer requested hardware redundancy 
of the key components of the control sys-

G R E E T I N G S  F R O M  O U R  S H O W R O O M

Ferrexpo Poltava Mining specialists (from left to 
right): Yuriy Tarygin – Chief Engineer of Control 
System Department; Yuriy Arseniev – Director of 
IT, IA & Telecommunications; Timofey Chekunov – 
Head of Control System Department

grinding equipment in the new operating 
wing of the Ferrexpo Poltava Mining iron 
ore mine.

Oleksandr Soldatov, Project Manager 
Crusher Systems says: “During the project 
realisation Metso divisions have cooper-
ated closely with Ferrexpo Poltava Mining 
to define their needs and to ensure com-
mon success. Thanks to the Automation 
and Electrical team, commissioning was 
accomplished on time in remote-access 
mode.”  This was an impressive achieve-
ment demonstrating the quality of the 
automation process and the ability of the 
team to provide full service support.

World-wide references
The Crusher Systems Automation team has 
completed over 60 projects internationally 
including a 6 MW plant with three inte-
grated automation processes for the Brazil-
ian Belo Monte dam project. In 2013, Metso 
also delivered projects with full automation 
packages for several mines in Ukraine, Rus-
sia and Kazakhstan.

“Flexible cooperation with the customer 
and current operation philosophies are key 
to our design and solution. Metso can build 
a full platform or adapt our automation 
system to other platforms. We adapt our 
solution to our customers programming 
environment,” says Renaud Lapointe. 

This article originally appeared in the February 
2015 issue of International Mining magazine. 
Metso would like to thank International Mining 
for the permission to reproduce this article.

Representatives of Ferrexpo Poltava Mining and Metso Ukraine on flotation line Number 2.
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Clemens Stentenberg quarry, Germany: 

Three Metso 
jaws crush in 
the front line 
The Clemens Stentenberg quarry in Germany has 
been in operation over 50 years. Its long history 
carries a lot of valuable insight. For example, the 
quarry has one basic rule for ordering crushers: 
Only go for crushers that can be operated at 
100-percent efficiency from day-one without  
any rebuilds. 
TEXT & PHOTOS Eero Hämäläinen

“After using three different sized Metso’s 
Nordberg C series jaw crushers in our 
quarry, nobody needs to convince me that 
Metso actually has the best jaw crushers in 
the marketplace.”

This is how Quarry Manager Udo 
Noss of the German quarry Schotterwerk 
Clemens GmbH & Co. KG summarizes his 
experience with Metso’s jaw crusher range. 
The Stentenberg quarry, located in Gum-
mersbach, Germany, uses C106, C120 and 
C150 Nordberg C series jaw crushers for 
the primary crushing of high-quality, cubi-
cal greywacke aggregates grades.

Clemens is the first customer in Ger-
many – and one of the first worldwide – to 
run the all-new Nordberg C150 jaw crusher.

Quarry Manager Udo Noss of Schotterwerk 
Clemens GmbH & Co. KG (left) and Key 
Account Manager Werner Kruse of Metso 
Germany, with the quarry’s newest C150 jaw 
crusher from Metso.
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“After more than half-a-million tons 
crushed, our feedback on the new C150 
is very positive. We have not encountered 
any extra service breaks, and we are pro-
ducing +400 tons in continuous operation. 
Actually, the jaw could do even more, but 
we have to restrict the production because 
of our conveying capacity,” Udo Noss adds.

Long history, top quality
The Stentenberg quarry is located in a 
hilly forested area east of Cologne and 
already has a long history as a well-known 
producer of high-quality aggregates. For 
over 50 years, the hilly benches have been 
extracted down, creating a green-colored 
pond at the bottom.

Already in the 1950s, Clemens used sev-
eral MK series jaw crushers from Metso. The 
main end-products crushed are screened 
of hard and homogenous, PSV 59-rated, 
high-quality greywacke. The end products 
of Clemens fulfill even the strictest quality 
requirements and are suited as valuable 
aggregates for concrete, asphalt and road 
base materials. 

The Clemens quarry operations were 
bought by the Dutch company Van 
Niewport 11 years ago. A new expansion 
currently under way is widening the quarry 
face even further, securing full operational 
life for several decades to come. The aver-

age daily production is about 4,000 tons, 
working in one shift.

Three Metso jaws take  
care of primary crushing
After Udo Noss joined Clemens as Quarry 
Manager four years ago, the quarry has 
been modernized by adding new crushers 
to the process.

A Nordberg C106 was the first Metso 
C series jaw crusher to be installed to the 
stationary process. It was soon followed 
by the bigger C120 jaw model. The latest 
purchase, the brand new C150 jaw, was 
installed in May 2014.

Today, all blasted, 0–1,000-mm-sized 
boulders pass through the C150 primary 
jaw, operated at a 250-mm closed side 
setting. After the primary crushing, the 
aggregates are screened and conveyed to 
an intermediate storage. 

The further processing is executed 
using two different production lines. The 
“Edelsplitt” line starts with the C120 jaw 
crusher, followed by other crushers and 
screens, including Metso’s smallest GP100 
cone crusher. From this line, the high-
est quality “Edelsplitt” grades with excel-
lent cubicity are produced. The second 
line starts with Metso’s C106 jaw crusher 
and produces different-sized aggregates 
grades.

“We want to ensure the quality”
“Because of today’s competition, we want 
to ensure the quality and cubicity of the 
end products we produce. For our quarry, 
we require crushers that can be operated 
at 100 percent efficiency from day-one 
without any rebuilds,” Udo Noss stresses.

“One way to keep our quality high is to 
invest in state-of-the-art equipment. We are 
fully convinced that Metso makes the best 
jaws in the world. We also believe in keep-
ing the amount of unnecessary fines as low 
as possible with the GP100 cone,” he adds.

At the Clemens quarry, basic crusher 
maintenance is done by the company 
itself; that way they know what’s really 
inside the crusher. 

Two million tons with  
the same wears
The new Nordberg C150 jaw crusher can 
be fitted either with one-piece or two-
piece wear parts, securing even wear by 

At the Stentenberg quarry in Gummersbach, 
over half a million tons of greywacke in 8 
months have been crushed with the new 
Nordberg C150 jaw crusher.

After 500,000 tons crushed, no actual wear was 
visible in the jaw crusher wears.

The secondary cone crusher, Metso’s GP100, 
minimizes the amount of fines in aggregates 
production.

turning the parts, adding wear part lifetime. 
After 500,000 tons, no turning or changing 
of wears has been needed, and no actual 
wear was yet visible.

“With hard, but not too abrasive, 
greywacke as our rock type, we estimate 
that we’ll crush up to two million tons with 
the same wear parts,” Quarry Manager Udo 
Noss concludes. 
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Metso conversion kit 
optimizes operations  
in Brazilian refinery 
Metso’s pump conversion technology was recently selected by a major Brazilian 
mining company for use in its aluminum refinery. The new solution upgraded 
the pumps installed by another pump manufacturer whose performance was 
considered sub-standard by the company. As a result of the upgrade, operations 
have improved while costs for power consumption, maintenance and spare parts 
have been significantly reduced.
TEXT George Borges and Nelson Valêncio  PHOTO George Borges
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The upgrade was implemented on the 
wet end, with the conversion kit (as shown 
in the photo) installed in the filter lines to 
deliver slurry at a rate of 145 m³/hour, or 
100 tons of bauxite per hour. The replace-
ment of the existing wet-end parts has 
optimized pumping operations, with con-
stant pressure at the filters (which also last 
6 months longer), enabling the product to 
perform to specification. 

The situation prior to replacement 
The inadequacies in previous filtering 
operations included an increase in the 
moisture content of the bauxite and level 
fluctuations in the filter pump feed tank. 
In addition, there was flow loss and the 
equipment was manually operated. Main-
tenance data were more critical, with high 
turnover of spare parts and frequent non-
routine maintenance. 

Combined with the increased power 
consumption, the process and mainte-
nance history indicated that a change was 
needed. 

From recommendations to results
Metso’s work focused on identifying oppor-
tunities for improvement. The pumps’ oper-
ating conditions could not be changed, 
including the required slurry flow rate of 
145 m3/h and the head of 65 m. Also, the 
pump feed tank level of 80 percent and the 
size of the equipment (6/4 model) had to 
be maintained. 

The recommended solution was to use 
Metso’s conversion kit, which would enable 
the client to meet all its requirements 
without needing to replace the equip-
ment completely: it was necessary only to 
replace one wet end. The improvement 

Metso’s wet end conversion kit reduces 
maintenance and electricity costs.
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Competitor Competitor

  Wear life in days    Parts replaced

Metso Metso

Consumption in HP for 24h Wear life

has also reduced power consumption from 
120HP to 106HP, with consequent savings 
in energy costs. The existing equipment 
had a rotor of diameter 365 mm, while 
Metso’s solution uses rotors of diameter 
400 mm. This change has increased the 
internal working pressure from 5.8 bar to 
6.1 bar. The discharge speed has increased 
too, from 5.65 m/s to 6.65 m/s. And pump 
efficiency has increased from 59.7 percent 
with the earlier equipment to 65 percent 
with Metso’s solution. 

“Power consumption and maintenance 
and spare parts costs were also significantly 
reduced,” commented George Borgens, 
a senior technical sales representative at 
Metso. Regarding power consumption, 
Metso’s solution secured a 13.2 percent 
decrease. Maintenance costs have fallen 
too, with one annual stoppage instead of 
three previously. Spare parts costs fell by  
67 percent. 

The figures presented are the result of a 
new setup in the ore slurry pumping pro-
cess to supply the set of filters. The slurry 
level in the pump feed tank, previously 
subject to major fluctuations, is now stable. 
The bauxite moisture content is now main-
tained at the specified levels, ensuring the 
required production levels and eliminat-
ing unscheduled downtime. The equip-
ment, previously operated manually, was 
automated, which helps achieve a constant 
flow rate. The internal pressure level of 6.1 
bar is also maintained. 

“With scheduled maintenance, there 
has been less replacement of pump wet-
end parts, maintenance costs overall have 
decreased, and the operation has reached 
the required consistent output levels,” 
Borges concludes. 
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Bauxite, a raw material used in metal 
production, is delivered in slurry form – a 
mixture of crushed ore and water – and 
needs to be filtered before processing. The 
ore moisture content must be 14 percent 
or lower and the continuity of operations 
must be maintained, since nearly 27 thou-
sand tons of ore are moved daily.  

Metso’s challenge was to improve 
pumping operations by ensuring the con-
stant pressure necessary for the process. 
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Configuring the screen when commission-
ing a new plant is often a time-consuming 
process. A number of experiments with dif-
ferent screen meshes might be necessary 
to find the right settings, while crushers, 
for example, are considerably more costly, 
but usually only need a quick set-up. This 
problem with screens can be overcome by 
developing better calculation and simula-
tion models to reliably assess the operation 
of the screen in advance. Metso’s Bruno 
simulation software tool provides a wide 
selection of simulation models to do just 
that.

Based on a theory that dates  
back more than 80 years
Vibrating screens have traditionally been 
sized using a calculation model introduced 
by Taggart (1) 80 years ago and based on 
a publication by Smith Engineering Works. 
Later, the Vibrating Screen Manufacturers 
Association (VSMA) (2) used it as a basis 

to elaborate a calculation procedure that 
became somewhat of an industrial stand-
ard. Today, the calculation models of most 
screen manufacturers are either based on 
this VSMA model or conform to it exactly.

The model calculates the necessary 
screening area using the given parameters. 
Some of these parameters have been 
added or removed by screen manufactur-
ers, and the factors calculated using the 
parameters vary between the different 
calculation methods. By modifying the fac-
tors, the screen manufacturers can mainly 
influence the model’s safety factor, i.e. how 
much the screen area has been oversized. 

The VSMA screen area formula:

                      U
                      (A×B×C×D×E×F×G×H×J)

Formula parameters: U = undersize mate-
rial in the feed, A = basic capacity, B = 
oversize factor, C = halfsize factor, D = deck 

Choosing the right 
screen is a matter  
of applying the 
right math
Screen manufacturers use a variety of mathematical formulas to help customers select 
and configure a screen to fit their application. Surprisingly small differences in these  
formulas can have a significant impact on nominal screening capacity. 
TEXT Keijo Viilo  PHOTOS Tero Pajukallio and Ralf Salonen

location factor, E = wet screening factor, 
F = material density factor, G = open area 
factor, H = shape of opening factor, J = 
efficiency factor.

It should be noted that the formula only 
gives the necessary screening area; it does 
not take a stance on the length or width of 
the deck and it does not allow the calculat-
ing of the distribution of the oversize and 
undersize fractions. However, the end-prod-
uct quality is assessed based on the distri-
butions, and the Bruno simulation software 
tool, for example, calculates these distribu-
tions using a rather complicated model.

Metso’s model offers  
a high safety factor
The various calculation models are difficult 
to compare, as the results often collide: 
depending on the case, one model may 
give a larger screen area than another one 
– or vice versa. What follows is a compari-
son of a few models in a basic case where 

Screen Area = 
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the screen mesh opening size is 25.4 mm 
– in the mid-range in a typical application 
area for a regular vibrating screen. In the 
basic case, the other variables have also 
been selected to reflect a typical screening 
application. The feed contains 25 percent 
of oversize (B=1) and 40 percent of halfsize 
(C=1), the deck location is the top deck 

(D=1), the application is dry screening 
(E=1), the material bulk density is 1.6 t/m3 
(F=1), the openings account for 50 percent 
of the deck area (G=1.28) and the open-
ings are square-shaped (H=1). Ten different 
calculation methods have been included in 
the comparison: Metso stands for the cur-
rent Bruno calculation method, Nordberg 

(3), Bergeaud (4) and Lokomo (5) are the 
old screen calculation methods developed 
by the companies that formed the Nord-
berg Group in the 1980s; Karra (6) and Criss-
man (7) are methods presented in trade 
publications, and Allis (8), Telsmith (9) and 
Deister (10) are screen calculation methods 
published by a few screen manufacturers.

Table 1 shows the necessary screening 
area for a one-deck screen with a feed rate 
of 200 t/h according to each of the theories 
in the above-mentioned basic case. In addi-
tion, the table shows the load, the through-
put and the screening efficiency in three 
cases. In the first case, the smallest screen-
ing area has been selected as the screen 
size (3.73 m2); in the second case, the aver-
age of all methods (5.05 m2); and in the third 
case, the largest screening area (7.00 m2).

The capacity of the screen is a mat-
ter of agreement. Even large amounts of 
rock material can be fed onto the screen 
without having any major impact on the 
undersize quality. On the other hand, 
the oversize fraction contains more fines, 
which are usually considered impurities. 
The screen capacity thus depends on how 
the screened products are assessed.

This comparison is based on the 
assumption that the load is 100 percent 
when the screening efficiency is 90 percent. 
In other words, that 90 percent of the mate-
rial under the size of the screen mesh open-
ing contained in the feed passes through 
the screen. In this case, the feed contains 
150 t/h of undersize, 90 percent of which is 
135 t/h. As illustrated in Table 1 and Figure 1, 
the Metso calculation model used in Bruno 
is the most conservative of the compared 
models, hence giving the largest screening 
area and thus the highest safety factor.  >

Screen area 3.72 m2 Screen area 5.05 m2 Screen area 7.00 m2

Name Screen area Load Throughput Efficiency Load Throughput Efficiency Load Throughput Efficiency

Metso 7.00 m2 188% 120 t/h 80% 138% 128 t/h 86% 100% 135 t/h 90%

Crissman 5.39 m2 144% 118 t/h 79% 107% 132 t/h 88% 77% 143 t/h 95%

Lokomo 5.22 m2 140% 110 t/h 74% 103% 133 t/h 88% 75% 150 t/h 100%

Nordberg 5.17 m2 139% 102% 135 t/h 90% 74%

Bergeaud 5.08 m2 136% 111 t/h 74% 101% 135 t/h 90% 73% 141 t/h 94%

Deister 4.87 m2 131% 123 t/h 82% 96% 136 t/h 91% 70% 143 t/h 95%

Telsmith 4.81 m2 129% 121 t/h 81% 95% 137 t/h 91% 69% 147 t/h 98%

VSMA 4.81 m2 129% 121 t/h 81% 95% 138 t/h 92% 69% 143 t/h 95%

Karra 4.45 m2 119% 132 t/h 88% 88% 138 t/h 92% 64% 144 t/h 96%

Allis 3.73 m2 100% 135 t/h 90% 74% 142 t/h 95% 53% 126 t/h 84%

Average 5.05 m2 100% 135 t/h 90%

Table 1. Comparison of calculation models.

Keijo Viilo, Research Director 
at Metso’s rock laboratory in 
Tampere, Finland.



38            RESULTS minerals & aggregates    1/2015

Figure 2 shows the screen throughput 
rates obtained with the various calculation 
methods for three different screen sizes. 
Compact, Average and Large correspond 
to the areas obtained from the comparison, 
Compact being the smallest area, i.e. the 
area calculated using the Allis theory; Aver-
age is the average of all of the theories; and 
Large is the area obtained using Metso’s 
Bruno simulation software tool. The figure 
shows that the screen should function fairly 
well even if its area were halved. In addition, 
the screen rpm, stroke length, inclination 
and aperture size can be adjusted to further 
reduce the differences. A screen is indeed a 
very flexible piece of equipment, espe-
cially when the feed is dry. As the material 
humidity increases, the screen capacity and 
screening quality rapidly decline. 

Measuring full-scale screens is much 
more difficult than measuring crushers. 

Screening involves dozens of variables, 
many of which are related to the feed. Pre-
paring the feed in large scale and keeping 
it constant is therefore an almost impos-
sible task. That is why the current screen-
ing models are based on disparate tests, 
although their number might be sufficient. 
In any case, testing all of the combinations 
of variables reliably is extremely difficult, 
which is why the calculation models are 
usually simple, with the impact of one 
variable being independent of the other 
variables. It is said that the variable matrix is 
orthogonal. However, this is not necessar-
ily true. Humidity, for example, can have a 
greater impact when screening fine materi-
als compared to coarse feed. In addition, 
the impacts of certain parameters have not 
been fully proven; instead, they have been 
theoretically derived. One example is the 
impact of the opening factor on the screen 

R & D

throughput, which has traditionally been 
assumed to be in direct correlation with 
each other.

Metso’s Tampere rock laboratory has 
started general research on screening 
using a laboratory screen developed in 
collaboration with screening experts from 
Metso’s plant in Brazil. The objective is to 
carry out thousands of tests with different 
variable combinations. In less than one 
year, 500 test runs have already been com-
pleted. The test screen has the advantage 
of making it possible to prepare the feed 
to conform exactly to the desired specifica-
tions. Only 2 to 10 kg of feed is required. 
The feed particle shape can also be taken 
into account as a new variable, as it is 
believed to have an impact on the purity of 
the screening.

Bruno brings better profitability
The screening research is a continuation 
of the work that has been ongoing for 
more than 40 years to develop calculation 
models for crushers and screens and which 
forms the basis for Bruno. The most impor-
tant task for the continuous development 
is to increase the precision of simulation, 
thus putting all Bruno users in a better 
position to make the right decisions when 
choosing processes and equipment and 
their settings. Ultimately, this should trans-
late into more efficient use of the equip-
ment and better profitability. 
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Figure 1. Screening areas obtained from the comparison calculations.

Figure 2. Screen throughput when the screening area is Compact 3.73 m2, Average 5.05 m2 and Large 7.00 m2.
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Metso’s Tampere rock laboratory 
has started general research on 
screening using a laboratory 
screen developed in collaboration 
with screening experts from 
Metso’s plant in Brazil.
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MP2500 assembly at 
Metso’s Vereeniging 
Factory in South Africa.
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Meet MP2500, 

the 
world’s 
largest 
cone 
crusher
Metso’s all new MP2500 is the largest cone 
crusher ever built. As ore grades decline, 
mines need to process more ore to meet 
production demands. The MP2500 cone 
crusher fulfills this demand by efficiently 
crushing large volumes of material in a single 
machine.

The first two MP2500 crushers are currently 
being assembled at First Quantum Minerals’ 
Sentinel mine in Zambia, Africa.
TEXT Victor Urbinatti and Sofia Williams  PHOTO Metso

POWERFUL PROTECTION  Sixteen 
1.9-meter-tall (6.3 feet) tramp cylinders 
produce the industry’s highest crush-
ing force while protecting the crusher 
from high-force events.

UNPRECEDENTED CAPACITY   
The MP2500 features the largest feed 
opening and highest capacity available 
on the market.

GIGANTIC PROPORTIONS   
Height: 6 meters (20 feet)  
Weight: 450,000 kilograms (992,000 
pounds)

GLOBAL KNOW-HOW  The design 
and production of the MP2500 incor-
porates the knowledge and expertise 
of Metso teams in the USA, France, 
South Africa, Finland and Brazil.

SAFE MAINTENANCE  The 
patent-pending Hydraulic Socket and 
Locknut simplify maintenance by using 
consistent, repeatable maintenance 
procedures, reducing human error. 
The available Head Maintenance Stand 
and other service tools allow the safe 
handling of all large components in 
addition to increasing the overall ser-
viceability of the crusher.

HORSEPOWER INSIDE  The 
MP2500 has an installed power of 2500 
HP (1865 kW). In addition, its advanced 
crushing dynamics (throw and pivot 
point) increase efficiency.

More info:

Kevin Graney

Tel. +1 262 717 2690

kevin.graney@metso.com

CITIUS,  ALTIUS,  FOR TIUS



We know you have already heard 
about our new Lokotrack® LT220D™

Want to hear and see it in action?

Check out the all-new www.metso.com website – 
more video, more product information, more real-life 
evidence. Now accessible on mobile devices 24/7.

Your direct route to 
Lokotrack® LT220DTM evidence:

The 
rumours 
are true


