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EDITORIAL

Terry J. Wilkins 
Senior Vice President
USA and Canada Market Areas
Metso Mining and Construction

The last five years have not been easy for 
our construction and aggregates custom-
ers in the United States, and the business 
climate remains challenging today.  Metso’s 
response is to continue to develop our 
product and services offering to help our 
customers achieve their business goals.  In 
fact, we are one of the few global compa-
nies actively investing in product develop-
ment to bring increased safety, environ-
mental sustainability and added value to 
our customers.  A recent example of this is 
the expansion of our equipment offering 
to include additional products specifically 
suited to the crushing and screening con-
tractor rental market.

Our exhibit booth at CONEXPO-CON/
AGG 2014 in Las Vegas, USA showcases 
examples of these new product innovations 
we are bringing to the contractor market 
space.  Take a look at the groundbreaking 
Lokotrack® LT220D mobile plant.  It is our 
first-ever 2-in-1 track mounted crushing and 
screening plant of its size and scale.  The 
Lokotrack® LT220D is a true game- changer; 
cutting transportation costs and plant set-
up time while increasing fuel efficiency and 
delivering calibrated end products. 

Metso has also redesigned the 
Lokotrack® LT106 track-mounted jaw plant, 
the Lokotrack® LT1213 impact crushing 
plant, and extended our mobile screen-
ing product range by launching the brand 
new ST2.8 mobile screen. We’ve also made 
improvements to our cone and impact 
crushers to enhance productivity and help 
our customers to achieve the lowest cost 
per ton. All of these actions give me the 
confidence to say that our product range 
for aggregates production, contracting and 
recycling applications is the best line of 
products in our history.

Let’s make rock 
history together

A one-stop shop
But it’s not just the equipment that matters. 
Getting the maximum value out of your 
capital investments requires a network of 
industry experienced professionals who 
are capable of applying their technical 
expertise to optimize your production pro-
cess.  At Metso, we are truly committed to 
strengthening our already comprehensive 
North American distributor network, bring-
ing our process and technical experience 
together to meet your needs.  

Our Metso Quarry Supply Solutions is 
a new services offering, providing a single 
source for all your quarry supply needs. It 
combines delivery, installation and techni-
cal support for a full range of consumable 
products including crusher wears, protec-
tive lining solutions, wire and synthetic 
screening media, as well as a wide range 
of conveyor components, accessories and 
belts. This is a truly innovative concept that 
offers our North American customers a 
unique solution. 

Metso has a very long history in North 
America as one of the major manufacturers 
and suppliers of crushing, screening and 
conveying products and related services. 
We are committed to serving the needs of 
the construction and aggregates markets 
both now and into the future.  

Let’s make rock history together! 
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Metso’s founding 
father Bruno 
Nordberg elected 
to Pit & Quarry 
Hall of Fame
Pit & Quarry magazine is honoring Bruno Nordberg, the founder of 
Nordberg Manufacturing Company, by electing him to its annual 
Pit & Quarry Hall of Fame. Nordberg became part of Metso’s prede-
cessor Rauma in the late 1980s.

Bruno Nordberg founded the company in 1886 in Milwaukee, 
Wisconsin, and first achieved success and recognition in the field of 
steam engines. His curiosity led to a wide range of new Nordberg 
products, including crushing, grinding and screening equipment 
for the aggregates and mining industries. He held 58 patents 
on various machines and devices, was a member of numerous 
engineering societies, and was the author of several papers on 
engineering subjects.

Bruno Nordberg was born in Finland in 1857, and shortly after 
receiving a degree in engineering, immigrated to the USA. Today, 

Free Metso MAP™ mobile app now available also for Android™ users 

Metso’s groundbreaking mobile app Metso MAP™, first introduced 
in 2012 for iPad® and iPhone®, is now available also for Android™. 
The application delivers unprecedented access to information on 
Metso’s mining and construction machinery, services and news. 

Mining and construction industry professionals can use Metso 
MAP™ to view and easily share detailed information on all Metso 
mining and construction equipment and services, locate Metso 
experts around the world, and receive notifications of important 
industry news, product updates and trends.

Metso MAP™ is available in English for Android™ users and in 
English, Spanish and Portuguese for iPad® and iPhone® users. 

thousands of Nordberg rock processing products are in operation 
at quarries around the world. 



After finishing his studies, Matias Lehtola hopes to find a job as a miner.
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The 50-50 joint venture between Metso and 
LiuGong has now been officially established. 
Headquartered in Shanghai, LiuGong-Metso 
will combine Metso’s know-how in track-
mounted crushing and screening business and 
technology with LiuGong’s extensive distribu-
tion and manufacturing resources in China. 

LiuGong-Metso will design and manufac-
ture localized versions of Metso’s Lokotrack® 
mobile crushers and screens under dual brand-
ing: LiuGong Metso. The joint venture will also 
promote Metso’s global track-mounted crush-
ing and screening equipment in China.

Founded in 1958 in Liuzhou, China, LiuGong 
Group Corp. Ltd. is the largest wheel loader 
manufacturer in the world. 

Finland will need to create 5,000 new mining jobs by 2020, one 
third of which will be in crushing and screening. To achieve this, 
the training of miners has to be doubled quickly. Many colleges 
have started offering mining courses to fill the existing gap.

Oulu Vocational College (OSAO) is one of the new schools offer-
ing mining courses. The miner’s program includes classroom work 
in crushing theory and parameters, as well as on-site work with a 
Metso-supplied Lokotrack® LT106 jaw plant, LT200HP cone plant, 
ST3.5 mobile screen and the Metso DNA automation system. In 
one classroom, Metso’s Bruno process simulations are rehearsed.

“With the help of Metso, we can really say that we have created 
a unique learning environment. Besides the modern equipment, 
Metso can offer us a complete automation package, including 
wireless remote control, camera displays and process steering 
devices,” says OSAO Project Manager Kalevi Hirvonen.

Matias Lehtola is one of the students who started the three-
year miner’s program in August 2013.

“The start has been quite interesting. So far, we have had pro-
cess simulation training with Metso’s Bruno software, and we’ve 
worked with excavator and front-end-loader simulators. I’m looking 
forward to working with the Lokotrack® fleet,” Lehtola says. 

LiuGong-Metso 
joint venture 
established

World’s first educational, 
automated Lokotrack® fleet 
is training future miners 
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“Soaring fuel prices are creating demand 
for plants that are more energy efficient 
and for new ways to operate,” explains 
Jarmo Vuorenpää, Project Manager at 
Metso Mining and Construction.

“However, you can only increase the 
efficiency of a single machine up to a cer-
tain limit. Going beyond that point requires 
out-of-the-box thinking and new innova-
tions,” he continues.

The Lokotrack® LT220D is the newest 
addition to Metso’s range of mobile crush-
ing and screening equipment. By com-
bining a cone crusher and a screen into 
a single track-mounted plant, the LT220D 
reduces operating costs in several ways: 
the substantially lower fuel consumption 
and the reduced need for maintenance 
are just two examples. In addition, the 

compact design makes the unit highly 
transportable.

“This is the first-ever track-mounted 
crusher/screen combination with such 
compact dimensions and good transport-
ability,” Vuorenpää says. 

In fact, the LT220D is designed with 
aggregate contractors in mind, who often 
haul equipment on a weekly basis and 

INTELLIGENT SOLUTIONS

A 2-in-1 revolution
The Lokotrack® LT220D is the most compact mobile combination of a cone 
crusher and a screen ever made. Taking a look at the big picture instead of 
focusing on a single machine was key in the design process.
TEXT Sofia Williams  PHOTOS Ralf Salonen
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strive to keep costs down. Because of its 
excellent transportability, the LT220D ena-
bles contractors to bid on smaller contracts 
that were previously unprofitable for them. 

Proven equipment, new framework
According to Jarmo Vuorenpää, the LT220D 
design team took a step back and looked 

at the big picture. Instead of a single 
machine, they focused on improving the 
entire process and came up with an effi-
cient and transportable combination.

The Lokotrack® LT220D, consisting of 
an ST4.8 screen and either a GP220 or an 
HP200 cone crusher, has been designed 
to operate as a secondary unit, preceded 

by the LT106. With this combination, up 
to three calibrated end products can be 
produced.

The single Cat C13 engine and a direct 
crusher drive make the LT220D very fuel 
efficient. A process consisting of an LT106 
and an LT220D consumes approximately 
25 percent less fuel than a traditional 
3-stage mobile plant consisting of a jaw 
unit, a screen unit and a cone unit.

The patented centrifugal lifting con-
veyor of the LT220D enables a simple 
process layout, keeping the dimensions 
compact and the number of wear parts 
limited. An improved hydraulic set-up and 
an IC control system further increase trans-
portability and ease of use, so more time 
can be spent on crushing and less time  
on hauling.

The design team also kept maintenance 
requirements in mind. For example, the 
two-part lifting conveyor allows for easy 
access to the crushing chamber. Being able 
to change the wear parts quickly further 
increases active production hours. Having 
fewer units in operation means there is 
less to maintain. A process consisting of 
an LT106 and an LT220D requires approxi-
mately 30 percent less maintenance hours 
than a 3-stage mobile plant. 

More info:

Jarmo Vuorenpää

Tel. + 358 40 756 1088

jarmo.vuorenpaa@metso.com

Timo Nakari

Tel. + 358 40 701 6143

timo.nakari@metso.com

INTELLIGENT SOLUTIONS

LOKOTRACK® LT220D 

• Weight: 48 tons (105 000 lbs )
• No need to detach side conveyors  

for hauling
• Transport height: 3.5 m (11’ 6” )
• Transport width: 3 m (9’ 10”)
• Crusher options: GP220, HP200
• 309 kW (415 hp) Cat C13 Diesel engine 
• Patented centrifugal conveyor

See related video at  
www.youtube.com/MetsoLokotrack
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More than manganese
Long-term profitability of a crushing plant consists of much more than simply 
buying the cheapest manganese. An investment in quality wear parts and an  
optimized chamber design can actually generate more savings than cheaper 
wear parts can. Delivery times, plant availability and the amount of waste fines 
generated all contribute to the total cost of ownership.
TEXT Sofia Williams  PHOTOS Aleksi Koskinen

When it comes to selecting the right wear 
parts for your crusher, “anything goes” is not 
the right attitude. And cheaper is not always 
better. What you use to line the chamber of 
your crusher plays a pivotal role in getting 
the maximum return on your investment 
in high-quality equipment. In fact, it has a 
direct impact on your bottom line.

At this point, you might be wondering 
what is the worst thing that can happen 
if you do decide to take a few shortcuts. 
Nothing serious, right? After all, it’s just 
manganese?

According to Osmo Mäki-Uuro, Vice 
President of Metso’s Crusher Wear Solu-
tions, you may want to think again. 

“A wrong or mismatched wear profile 
can cause a serious uneven wear contour, 
which in turn can lead to overloading of 
the crusher. In an overload situation, the 
whole crusher’s health is in critical danger. 
It can cause seizure of the bushing and 
damage the main components of the 
crusher,” Osmo Mäki-Uuro explains.

INTELLIGENT SOLUTIONS
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“Serious damage, like the examples 
described above, requires immediate 
action. There’s no choice but to shut down 
the machine and send it straight to the 
repair shop. I’m sure you can imagine what 
this means for the production of your 
plant,” he continues.

A chamber can make  
or break a plant
But isn’t saving 10 or 20 percent on the pur-
chase price of wear parts worth the risks?

Not quite. The right wear parts and the 
right chamber design not only minimize 
the risk for breakdowns, they can also help 
reduce fines production, decrease energy 
consumption, improve end product qual-
ity and increase the lifetime of the entire 
machine. In the long run, all this translates 
to big savings and more profit.

“The design of your crusher’s chamber 
can either generate plenty of added value 
or have very negative effects on your busi-
ness,” Osmo Mäki-Uuro says.

According to Mäki-Uuro, chamber 
design affects the availability of the plant’s 
capacity and the end-product quality. In 
other words, it’s instrumental in defining 
how much and what a crushing plant pro-
duces. A chamber that is not designed for 
the job can easily waste the valuable feed 
material by generating too much fines  
and not enough high-quality end product.

”Always going for the cheapest option 
is a sure-fire way to decrease availability, 
increase maintenance costs and consume 
too much energy – and, therefore, actually 
end up losing money,” he states.

Keep total cost of  
ownership in mind
Metso has developed a formula to simulate 
the effects the right chamber design can 
have on a crushing process (in this case 
granite) consisting of three crushers and 
two screens with a plant capacity of 350 
t/h manufacturing end products 2-12 and 
12-18 for concrete material making. In 
the formula, it is assumed that wear parts 
account for 8 percent of the total costs of 
the production process.

“The owner of the plant decides to go 
for a customized chamber design that 
costs him 10 percent more than the wear 
parts he is currently using. More expensive 
wear parts help increase the availability 
of this plant by 2 percent by eliminating 
unplanned service shutdowns, and, at the 
same time, reduce the number of fines 
by 2 percent. This means – despite the 
higher cost of the wear parts – a net profit 
increase of more than 10 percent,” Osmo 
Mäki-Uuro demonstrates.

In addition to reliability and improved 
end-product quality, the right chamber 
design can dramatically reduce electricity 
consumption. A great example of this is  
the Norwegian quarry operator Norsk Stein. 

 The design of your 
crusher’s chamber can 
either generate plenty of 
added value or have very 
negative effects on your 
business. 

Metso helped to solve the gyratory wear 
problem at their Jelsa quarry. With the re-
engineered crushing chamber and special 
material selected for wears, the power con-
sumption of the quarry’s primary gyratory 
crusher dropped from 0.21 to 0.15 kWh per 
one ton crushed – without compromising 
crushing capacity and wear life. 

More info:

Osmo Mäki-Uuro

Tel. +358 400 622 148

osmo.maki-uuro@metso.com

Plant availability +2%
Waste fines production -2%

Cost of wear parts +10%
=

Net profit +10%

An investment in high-quality 
wear parts is also an investment 
in productivity.

The right chamber design is crucial in 
achieving consistent end-product quality.

INTELLIGENT SOLUTIONS
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Urbanization and population growth are megatrends driving the growth of the 
construction sector in the emerging markets of China, India, South America and 
Russia. China’s construction market is by far the largest in the world, and its fast-
growing markets are showing an interest in developing its infrastructure.
TEXT Paula Niemistö  PHOTO Pasi Kemmo

Emerging 
construction 
markets  
driving growth

THEME

Global construction market:

The overall picture of the global construc-
tion market has remained clear for the 
past couple of years: Investment activity in 
Europe and North America has been weak 
with the economy at a standstill, whereas 
demand in the emerging markets has 
continued to grow. China, in particular, has 
managed to meet the high expectations 
set for it during the last decade.

Yet operators in the construction sec-
tor are well aware of the fact that, owing 
to the cyclical nature of the industry, the 
situation varies greatly between countries, 
regions and even cities. Growth in one 
city may boost the financial performance 
of local operators, while companies just a 
few hundred kilometers away are hardly 
breaking even. Anticipating the direction of 
development early enough is often the key 
to success.

Metso’s Tommi Lehtonen, President, 
Crushing and Screening Equipment, and 
Adrian Wood, Vice President, Sales Sup-
port, Crushing and Screening Equipment, 
are at Metso’s forefront, keeping a keen eye 
on the trends in the construction industry. 

“Personally, looking back at the col-
lapse of the industry 5–6 years ago, I’d say 
the speed of growth in the developing 
countries has been a positive surprise to me 
– the new markets have pretty much com-

pensated for the downturn in the West. The 
next step in the evolution of the industry 
will be the rise of Africa, the Middle East and 
the Far East. It will be interesting to follow 
their development,” predicts Adrian Wood.

Automation improves  
efficiency in Europe
“Market activity in Western Europe and 
North America has remained fairly low 
for quite some time. However, there are 
some bright spots on both continents, 
and there’s slight optimism in the air and 
underlying growth at the grassroots level,” 
Tommi Lehtonen points out.

For construction sector operators, the 
low growth rate does not mean throwing 
in the towel, but quite the contrary: you 
have to fight even harder to gain and keep 
clients and you have to improve the effi-

 The next step in the 
evolution of the industry 
will be the rise of Africa, 
the Middle East and the 
Far East. 
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ciency of your production. Different types 
of automation solutions, for example, have 
often proved to be efficient solutions for 
crushing plants.

“The state of the European and North 
American economies is reflected in the 
lack of infrastructure investments. The 
infrastructure gap is widening everywhere 
– decision-makers need to face up to this 
fact,” Lehtonen points out.

Volatile Russia
The Russian market is well known for its 
rapid changes. Local financial markets 
cause volatility in the construction market.

“As in many developing markets, the 
young construction companies in Russia 
are facing challenges in their financing. 
During the last six months the market 
has been taking a breath, but the overall 
picture of the last 2–3 years has been very 
bright,” Wood explains.

The Russian construction market also 
has some specific characteristics that chal-
lenge the companies.

“Moscow and St. Petersburg, the coun-
try’s two biggest cities, are located in an 
area that lacks a supply of good-quality 
rock material. For the construction sector 
this entails investments in large crushing 
plants and transporting rock material to big 
cities by rail or water. The severe climate is 
another factor that needs to be taken into 
account. Demands on the equipment are 
high, as they need to function effectively  
at –30 degrees Celsius,” Lehtonen says.

India leaves the sector waiting
A few years back India was expected to 
show stronger growth than what the fig-

ures now indicate. The slowdown in mining 
has led some mining companies to move 
on to the construction market, making the 
segment even more competitive.

“In India, as in other emerging markets, 
the cost of capital plays a major role. How-
ever, as Metso’s success in these markets 
demonstrates, a quality product can also 
be cost effective,” Lehtonen observes.

Olympics boost Brazil
The construction markets in South America 
and Brazil in particular are very active. 
Growth in Brazil is driven by the 2016 
Olympics in Rio de Janeiro and the 2014 
FIFA World Cup. Other major infrastructure 
construction, such as dam projects, is also 
under way.

“The market in Brazil is very strong and 
buoyant. The key challenge for our custom-
ers is to be able to meet the demand – and 
do it in a sustainable way. The expectation 
is that the market will slow down after the 
Olympics,” Wood remarks.

China as the growth leader
China has been the global hot spot in 
construction. The rapid growth of this 
enormous country requires contrac-
tors and construction materials, and the 
country’s massive construction markets 

are undoubtedly the world’s largest. China 
has accounted for up to half of the global 
aggregates production, even despite the 
slight drop last year. 

Annual growth of the construction 
market is expected to be around 7 percent, 
driven by major political decisions: urbani-
zation, the single most important driver of 
growth in the construction sector, is one of 
the objectives of the Chinese government. 
The current five-year plan, which ends in 
2015, includes the construction of 25,000 
kilometers of railroads, 390,000 kilometers 
of roads and 50 airports.

“Infrastructure in China has, in many 
respects, surpassed the European and 
North American level. High-speed trains, 
roads and construction in general have 
reached a level far exceeding others. The 
country is so vast that there is still a lot 
to do, but there you can clearly see the 
growing economy’s need for and interest 
in infrastructure development,” Lehtonen 
states.

No short cuts, just  
value-added service
How would our experts Tommi Lehtonen 
and Adrian Wood advise the construction 
market players who want to be winners in 
the industry? The answer seems straight-
forward, yet hard to realize:

“Flexibility, agility, service and customer 
satisfaction are the keys to success. Like 
so many other industries, the world of 
construction has moved from manufactur-
ing to delivering value-added service. The 
future winners focus on providing services 
and solutions rather than commodities,” the 
Metso experts advise.   >

 Infrastructure in China 
has, in many respects, 
surpassed the European 
and North American 
level. 
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The difficulties faced by customers when European and North 
American construction markets experience a slow down are also 
reflected in Metso’s operations. 

“When our customers are experiencing difficult periods, we are 
under even greater pressure to find solutions to their problems. We 

have achieved excellent results in improving productivity through 
automation with several customers,” says Tommi Lehtonen,  
President, Crushing and Screening Equipment.

“Metso’s long experience in optimization of crushing processes 
combined with automation capabilities gives the company know-

Fighting for efficiency
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NORTH AMERICA

Aggregates demand forecast  
(million metric tons)*
2015: 3,710
2020: 4,250

WESTERN EUROPE

Aggregates demand forecast  
(million metric tons)*
2015: 3,050
2020: 3,310

EUROPE AND  
NORTH AMERICA

• Slow markets with weak 
signs of growth

• Efficiency improvement 
plays a key role. Solution 
often comes in the form of 
automation. 

• Investments are consid-
ered carefully. The benefits 
of mobile equipment have 
emerged.

• Fewer infrastructure pro-
jects, more repair projects. 

• As demand shifts from 
coarse aggregates to finer 
materials, production 
plants are upgraded to 
meet the requirements.

AFRICA

• Estimated to be the  
next hot spot for the  
construction industry

BRAZIL

• Major growth in  
construction

• Technology-wise almost at 
par with Western countries

• Major projects, such as the 
Olympics, drive growth

• Key challenge is meeting 
the demand sustainably

Aggregates demand forecast  
(million metric tons)*
2015: 950 
2020: 1,180

*All aggregates demand estimates from 
World Construction Aggregates 2012 report 
(The Freedonia Group, Inc)
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how that comes in handy in a variety of situations,” continues 
Lehtonen. 

According to Lehtonen, the market slowdown has led some 
customers to realize the value of mobile equipment:

“Customers think carefully about investments during a down-
turn. Many have come to the conclusion that mobile equipment 
is one of the best ways to increase productivity: you can move the 
equipment to where there is demand – or even sell it if you hit a 
really rough patch. Metso’s equipment is known for its high quality 
all over the world, and it has a high resell value.” 

SAFETY – THE NEXT BIG WIN?

Adrian Wood and Tommi Lehtonen rec-
ognize the major increase in cooperation 
between aggregate producers and OEM 
manufacturers in health and safety issues. 
At Metso, there is a sharp focus on promot-
ing the safe use of equipment through, e.g., 
automation and material choices.

“Health and safety measures have taken 
a huge leap from the old days, but we, as 
an industry, must continue working on 
these until we reach a level of zero acci-
dents or injuries. I believe this will be the 
next big win in the construction business. 
To achieve this, health and safety have to 
become nothing less than the global focus 
point. At Metso we have already made 
safety issues the starting point in all our 
development projects”, Wood declares.

Profitability/
sustainability  
combo in demand
Environmental issues within the construc-
tion industry are traditionally related to the 
abatement of noise and dust. 

“Regulatory supervision has increased 
over the past years, and operators in the 
industry have been paying closer attention 
to environmental issues for a long time 
now. Metso’s R&D has also put emphasis  
on finding the best solutions in terms of 
the environment. 

For example, dust abatement has been 
a challenge in cold conditions, since the 
commonly used water spray technology 
is subject to problems related to freezing. 
Metso has recently developed a system 
that uses water for dust abatement also  
in sub-zero temperatures,” Lehtonen says.

Lehtonen says he regularly discusses 
with customers how R&D activities lead  
to a combination of profitability and  
sustainability:

“We have gained major savings in  
fuel consumption, for example. Our new 
equipment consumes up to 30 percent  
less fuel.” 

RESULTS minerals & aggregates    2/2014            13

INDIA

• Growth in recent years 
slower than expected due 
to e.g. political reasons

• Aggregates mostly pro-
duced using mobile plants

• Extremely competitive 
market at the moment

Aggregates demand forecast 
(million metric tons)*
2015: 3,330
2020: 5,075

CHINA

• Fastest growth, greatest 
potential

• Quarries growing in size
• Increasing interest in con-

struction waste recycling 
• Growing interest in mobile 

crushing plants
Aggregates demand forecast 
(million metric tons)*
2015: 23,500
2020: 27,500
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Twin games 
in Brazil boost 
aggregates 
demand
In 2014 and 2016, Brazil will host two of the world’s 
premier sporting events: FIFA World Cup and the 
Summer Olympics Games. The games increase the 
civil construction jobs by more than 10 percent, 
clearly boosting the demand for aggregates.
TEXT Eero Hämäläinen

In summer 2014, a total of 12 Brazilian cities will host  
the FIFA World Cup. Two years later in August, Rio de 
Janeiro will be the main playground for the Summer 
Olympics Games. 

Public works projects of some USD 63 billion will  
benefit both games. Construction projects to build the 
necessary infrastructure include stadiums, transport  
systems, roads and highways, airports, as well as  
electric power and telecommunication networks.  

121,000 NEW JOBS CREATED
During the construction period of 
the two games, it’s estimated that 

the planned investments will result in 
121,000 new direct and indirect jobs 
per year. The impact on the Brazilian 

national income is significant.
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50,000 NEW HOTEL ROOMS BUILT
The Olympics are expected to increase 
tourism in Rio de Janeiro by 15 percent 
in 2016. The city is expanding its hotel 

accommodation capacity to up to 50,000 
hotel rooms. The strategic regeneration of 
Rio’s historic Port area will be accelerated, 
resulting in a major new accommodation, 

entertainment and tourist district.

MORE THAN 200 COUNTRIES INVOLVED  
The Olympics and soccer involve more than 200 

countries. The international Olympic Committee has 
204 national members, more than 80 of which will send 
athletes to Brazil. Of the FIFA 209 member countries, 32 

national teams will play for World Cup positions.  

TO OLYMPICS BY METRO AND FAST BUSES
In Rio de Janeiro, four Olympic Games clusters – named 
Barra, Deodoro, Maracana and Copacabana – will be 
constructed. The new, fast bus lines and an expanded 
metro network will transport nearly half of the athletes 
to their venues in under 10 minutes. 

MILLIONS OF SPECTATORS TO VISIT BRAZIL
The 60+ games of the FIFA World Cup will bring  
an audience of more than 3 million fans to Brazil.  
The 17-day Olympic Games in Rio de Janeiro will  
host at least 1.5 million spectators. 

The growth of aggregates demand is 
mainly related to the FIFA World Cup. 
Before the opening whistle at the newly 
built or renewed stadiums, thousands 
of tons of aggregates for basement, 
concrete and asphalt has been crushed 
and screened by Metso equipment. In 
2013, the total aggregates production in 

Brazil was estimated at 770 million tons, 
an increase of 7.5 percent.

Metso crushers and screens are 
used by a number of contractors who 
operate in the quarries nearby the host 
cities. The biggest aggregates produc-
ers operate in the neighborhood of São 
Paulo, Belo Horizonte, Recife, Fortaleza, 

Salvador, Natal, Curitiba, Cuiabá, Brasília 
and Manaus.  

Metso’s Brazilian customers have 
seen growth in their aggregates produc-
tion volumes. Country-wide, 29 new 
aggregates plants with a combined 
production capacity of 10.2 million tons 
have been recently built. 

Crushing for the soccer fans
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What are the most important 
markets for Metso’s mid-market 
solutions?
Products and solutions aimed at mid-
market companies exist and are avail-
able in all of our markets, but for the 
time being their share in developed 
markets remains low. The situation is 
very different in emerging markets,  
where the ascent of mid-market 
construction companies has created a 
high demand for more affordable prod-
ucts. Our mid-market position is much 
stronger in emerging markets when 
measured in sales per unit, for example. 
It is clear that both developed and 
emerging markets will see growth in 
the coming years, but exactly how the 
future will play out depends on how 
our customers’ needs evolve.

How does competition in 
emerging markets differ from 
that in more mature markets?
Equipment-related investment costs 
have more significance in emerging 
markets. With lower labor costs, capital 
expenditure matters more. In devel-
oped markets, on the other hand, the 
situation is reversed due to higher 

labor costs relative to equipment. 
Emerging markets also have a particu-
larly clear demand for services that aim 
to ensure that production equipment 
performs at an optimal output and  
productivity level.

What are the most important 
factors behind the current 
growth in China?
The Chinese construction market is 
the largest in the world at the moment 
and has promising growth prospects, 
especially in the long run. The rapid 
urbanization movement has created 
an immense demand for new housing 
and infrastructure as well as a number 
of associated construction needs on a 
massive scale. Fortunately, the resulting 
demand is well aligned with Metso’s 
offering and expertise in the Construc-
tion and Mining segments.

We have learned a lot in a very short 
time. The Asia-Pacific region as a whole 
has enormous potential in terms of 
mid-market solutions demand beyond 
China. We have already expanded dis-
tribution outside China and intend to 
further spread the availability of our  
 

products to serve the needs of poten-
tial customers in as many markets as 
possible in the future.

What is Metso’s competitiveness 
based on? 
Our competitiveness draws from our 
strong market presence, particularly 
the fact that we offer solid, local service 
for high-technology products. Thanks 
to our factory in Tianjin and a well-
established sales and services network, 
we already have a good position in the 
Chinese premium crushing and screen-
ing markets. With the addition of our 
two newly acquired businesses – mid-
market equipment supplier Shaorui 
Heavy Industries and a steel foundry in 
Quzhou City – as well as a joint venture 
with manufacturing and distribution 
specialist LiuGong Group, we are now 
very well equipped to expand into  
new areas.

We have been operating in China 
for several decades now, so we are 
familiar with the business culture.  
With our recent strategic expansion  
we have a stronger position and a very 
solid foundation for growth. 

Pekka Pohjoismäki

Penetrating the world’s 
largest construction market
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Many emerging markets – China in particular – are characterized by rapid 
urbanization and enormous housing and infrastructure projects. These generate 
a demand for affordable solutions for mid-market companies in the construction 
business. Pekka Pohjoismäki, Senior Vice President at Metso Mining and 
Construction, sheds light on Metso’s future in China and explains what  
it takes to gain a foothold in emerging construction markets.
TEXT Pekka Lehtinen  PHOTO Harri Hinkka

Q&A
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Q&A

Pekka Pohjoismäki has served Metso 
for nearly two decades. He was in 
charge of Crushing and Screening 
Equipment until March 2014 and is 
currently the Senior Vice President  
of the Europe market area for  
Mining and Construction.

 The ascent of mid-market 
construction companies has 
created a strong demand for 
more affordable solutions. 
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NE W TECHNOLOGIES

A clever liner arrangement makes Nordberg NP15 easy to maintain

Lokotrack® ST2.8 mobile screen 
transforms sticky feed into revenues

Metso is introducing the new Nordberg NP15 impact crusher for secondary 
and tertiary applications.

“Performance, profitability and maintenance of the crushing plants are at 
the heart of this new impact crusher,” says Vincent Schmitt, Product Manager 
for NP impact crushers at Metso.

To improve crushing efficiency and generate more end product with less 
recirculation load, the NP15 features a steeper feed angle. The IC2000 NP Auto-
mation system ensures high end-product quality that is both predictable and 
consistent.

For lower operating costs and easier maintenance, the NP15 has only seven 
different side liners. This clever wear part arrangement means more flexibility in 
the use of the side liners and less parts on stock. And to make maintenance safer, 
the NP15 has a new, 2-part rear frame that combines safety with easy access. 

More information:

Vincent Schmitt

Tel. + 33 632 06 48 06

vincent.schmitt@metso.com 

The Lokotrack® ST2.8 track-mounted scalp-
ing screen is suitable for recycling as well 
as mobile multi-stage crushing processes. 
It consumes approximately 25 percent less 
fuel than similar machines, which translates 
to lower operating costs.

This new screen is especially powerful 
with sticky and wet feed material and a 
high capacity requirement. The machine’s 
light weight makes set up easy – no tools 
or cranes required. And thanks to its push-
button control and complimentary Service 
DVD, the screen is safe and easy to operate, 
making it perfect for the rental business.

Lokotrack® ST2.8 features a powerful 
Caterpillar C4.4 diesel engine that meets 
the latest emission regulations and a new 
hydraulic system that drastically reduces 
fuel consumption. 

More information:

Kimmo Anttila

Tel. +358 50 433 3745

kimmo.anttila@metso.com

Watch the video on our Metso World YouTube channel
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Metso’s revolutionary Poly-Met shell lining 
concept Megaliner™ is now available for 
Semi-Autogenous (SAG) mills, in addition 
to the other large-scale mills already served 
by the product. The patented system has 

Metso’s Megaliner™ now available for SAG grinding mills

proven to reduce lining change-out time 
by 30 to 40 percent.

SAG mill linings require frequent 
maintenance, so it is critical that liners can 
be replaced with a minimum amount of 

Liner Positioning System enables 
remote grinding mill maintenance
Metso’s patented Liner Positioning System 
is the first tool of its kind: it comprises a 
system that allows the grinding mill liner 
handler operator to position the liner using 
cameras to view operations remotely. The 
new technology gives the liner handler 
operator full control of the process. This 
product is unique to Metso and only avail-
able to customers of its lining products. 

“The Liner Positioning System has been 
developed to give the liner handler opera-
tor better visibility and control when install-
ing Metso liners,” notes Tage Möller, Vice 
President of Metso’s mill lining solutions.

“This system offers higher levels of 
safety for installation crews while also 
improving the efficiency of operations by 
increasing mill availability.” 

More information:

Tage Möller

Tel. +46 70 675 72 31

tage.moller@metso.com

downtime. The Megaliner™ attachment 
system means that changes are fast and 
fluid. The Megaliner™ bolts are inserted 
and removed from outside the mill, which 
also greatly improves safety; workers do 
not need to stand in the drop-zone of the 
suspended liners. 

Megaliner™ is made from a rubber/
metal composite that weighs between 30 
and 60 percent less than metallic liners of a 
similar size. This means that more value-
added grinding media can be carried, 
improving the mill’s efficiency. 

More information:

Tage Möller

Tel. +46 70 675 72 31

tage.moller@metso.com
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FEATURED AR TICLE

With help from Metso, the major North American aggregates 
producer Lehigh Hanson was able to adjust the production 
of its Harding Street quarry to meet the demands of today’s 
market. An annual savings of more than USD 250,000 came  
as an added benefit. 
TEXT Sofia Williams  PHOTOS Aleksi Koskinen 

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

A dry pit brings 

Big savings  
in Indiana
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Plant Manager Randy Jones 
reviews the Harding Street 
crushing and screening process 
with Metso’s John Bennington.
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Imagine 40 percent of your quarry’s total 
electricity consumption going to just keep-
ing the pit dry by pumping up ground 
water. This was the situation at Lehigh 
Hanson’s Harding Street quarry in 2012. 
Considering all the crushing, screening and 
other energy-intensive processes going on 
at the same time, spending close to half 
of the electricity consumed at the Harding 
Street plant on water management was a 
big issue for Lehigh Hanson.

The Harding Street quarry is located in 
Indiana, United States. The quarry is situ-
ated over a big limestone deposit near 
residential and industrial areas, only six 

miles south of downtown Indianapolis. An 
overburden consisting of sand and gravel 
lies on top of a layer of commercial-grade 
limestone. The third and bottom layer of 
the deposit is state-grade limestone. The 
commercial-grade limestone qualifies as 

building material, whereas the state-quality 
product is mainly used in road construction 
and other infrastructure projects.

Excess water and substantial 
pumping costs
The White River surrounds the quarry’s 
northern and western perimeters, posing 
unique challenges to production. Because 
the pit is located below the surface level of 
the White River, and sand and gravel form 
the 40-foot layer of overburden, ground 
water keeps seeping into the pit. 

This complicates the utilization of the 
limestone deposit, making it more difficult 

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

 To keep the bottom  
of the quarry dry,  
Lehigh Hanson has  
been operating five 
pumping stations. 
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to get to the bottom layer – the quarry’s 
most valuable asset in the current market. 
Ever since the economic downturn hit 
the United States in 2008, demand for the 
commercial-grade product has slumped, 
making the lowermost deposit of state-
grade limestone the best-selling product.

According to Randy Jones, Plant Man-
ager at the Harding Street Quarry, excess 
water increases production costs in multi-
ple ways.

“Even a little bit of water in the pit 
increases tire wear of the trucks driving 
back and forth in the pit. Wet rock increases 
both the trackback on the belts and the 

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

need for clean up. Also, dry rock crushes 
more easily than wet rock and is less 
demanding on the wear parts,” he explains.

And then there are the pumping costs. 
To keep the bottom of the quarry dry, 
Lehigh Hanson has been operating five 
pumping stations, with some of the pumps 
located on the bottom of the pit – a mas-
sive 350 feet below surface level. It takes a 
lot of electricity to pump water all the way 
from the bottom of the pit to the top.

New eyes, fresh perspective
Lehigh Hanson and its parent company 
HeidelbergCement Group had embarked 

on a global operational improvement  
program called CLIMB, in 2011. Metso  
– a long-term partner of Lehigh Hanson 
– was the only supplier volunteering to 
participate in the initiative. During the 
program, management was looking for 
improved performance from the Harding 
Street plant and invited Metso to take a 
look at the process.    

The aim at Harding Street was to find 
ways to make the existing equipment work 
in today’s market, keeping the amount of 
new investments required to a minimum.

Metso’s Distribution Manager John 
Bennington and Regional Sales Manager 
Jeff Boone were ready to rise to the chal-
lenge. Together with Lehigh Hanson staff, 
they visited several sites, produced written 
reports of each visit and brought a fresh 
perspective to the project.

Metso focused on finding a solution to 
reduce the energy consumption in dewa-
tering the quarry. The Metso team worked 
with Lehigh Hanson personnel to identify 
the location for a new pump at a higher 
altitude to help reduce the amount of 
pumping lift and to even eliminate some of 
the existing pumping stations. Metso’s Jeff 
Boone helped Lehigh Hanson to pick the 
right-sized pump and select the optimum 
location for it. The design allowed for some 
overcapacity, enabling Lehigh Hanson to 
carry out the pumping during the night to 
take advantage of the lower cost of elec-
tricity and thus save money.

“With Metso’s help, we were able to 
install a new sump on the south side, 
establish ditch lines, and get the water 
going to that sump, enabling us to pump 
the water from an elevation of 75 foot 
ahead versus 350 foot ahead. This has 
greatly reduced the number of hours the 
pumps are running,” describes Randy Jones.

”The pumping solution has made a big 
difference and brought huge savings,” he 
continues.  >

 Metso focused on  
finding a solution  
to reduce the energy  
consumption in  
dewatering the quarry. 

The new pumping station has 
brought substantial savings.
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• One of the largest construction 
materials companies in North 
America.

• Part of the HeidelbergCement 
Group, the global market leader 
in aggregates and a prominent 
player in the fields of cement, 
concrete and other downstream 
activities. 

• Lehigh Hanson’s Harding Street 
quarry in Indiana, US has an  
annual production capacity of  
2 million tons.

• Excess water and significant  
pumping costs presented  
challenges to the quarry’s  
production.

• With Metso’s help, the productiv-
ity of the Harding Street plant 
was doubled in one year. 

• The significant improvement in 
the quarry’s energy efficiency 
helped it achieve the US Envi-
ronmental Protection Agency’s 
ENERGY STAR® Challenge for 
Industry.

LEHIGH HANSON

“One of the primary challenges at 
Harding Street was that the market had 
changed substantially since we installed 
the plant: a big drop in the volume and a 
big change in the product range. So one of 
the goals was to optimize the machinery to 
make exactly what the market demanded. 
Metso helped us tune the settings on  
the crushers and screens, for example,”  
he explains.

The excellent results also received out-
side recognition in the summer of 2013 as 
the significant improvement in the quarry’s 
energy efficiency helped it achieve  the 
US Environmental Protection Agency’s 
ENERGY STAR® Challenge for Industry. 

More info:

Rick Robinson

Tel. +1 (314) 378-5809

rick.robinson@metso.com

“The customer knows its own plant ten 
times better than Metso, but Metso knows 
ten times more plants than the customer,” 
John Bennington sums up the benefits 
gained from bringing new eyes to the 
project. 

Significant savings in both  
money and electricity
Thanks to the pumping solution, the  
Harding Street plant’s annual electricity 
consumption dropped by approximately 
2.1 kWh compared to 2011. At current  
electricity prices, this reduction in con-
sumption translates to an annual saving  
of USD 175,000.

“We’re also noticing additional savings 
in reduced tire wear from our loaders, from 
our trucks not having to run through the 
water in the pit, and by processing dry rock 
instead of wet rock,” Randy Jones adds.

In addition, the Metso team found ways 
to improve the efficiency of the secondary 
crushing plant and helped Lehigh Hanson 
adjust the production to better meet cur-
rent demand. These improvements have 
generated USD 109,000 in annual savings.

“Metso helped us to adjust our process 
to meet the current market situation,” com-
ments Ian Cross, Director of Benchmarking 
at Lehigh Hanson.

 Metso helped us to 
adjust our process to 
meet the current market 
situation. 

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

Excess water in the pit causes unnecessary tire wear and complicates the crushing process.

See related video at 
www.youtube.com/MetsoWorld
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The CLIMB program is a global Heidel-
bergCement Group aggregates initiative 
that aims to improve profit margins and 
make sure production meets the demands 
of today’s market. Metso became involved 
in the fall of 2011, as the only supplier vol-
unteering to participate. At the heart of the 
CLIMB program are site visits that lead to 
improvement ideas.

“It’s no longer about the throughput of 
the plant,” Scott Dickson, Vice President of 
Lehigh Hanson’s Competence Center Mate-
rials, describes the new environment of the 
aggregates business.

“Up until 2007, getting a high through-
put was enough because you could sell 
everything, but in today’s market it’s much 
more about maximizing production of the 
high-value product and minimizing waste. 
Metso certainly understood that mes-

sage and has helped us change the way 
we operate our existing assets and get a 
higher return on the same asset base,” he 
continues.

One of the first Metso visits took place 
at Lehigh Hanson’s Thornton Quarry near 
Chicago. The challenge at Thornton Quarry 
was not unique: how to produce the same 
amount of material with less equipment. 
With the help from Metso, Lehigh Hanson 
looked at how to improve the screening 

efficiency on their existing equipment, how 
to reduce some of the crushing equipment 
that they had, and how to modify the cir-
cuits to reach this goal.

“Metso’s report from the site impressed 
me and showed what a new set of eyes 
would bring to some of our projects.”

The decision to include Metso in the 
CLIMB program has proved a big success. 
The collaboration between Lehigh Hanson 
and Metso reached a new level and, in 
2012 Metso ended up attending approxi-
mately 25 percent of the CLIMB visits in 
North America.

“Now, after three years, we are well on 
our way to surpassing our goals for the 
program,” Scott Dickson says.

“Our competitors are asking us what 
it is that we are doing because they have 
noticed the positive changes,” he adds. 

 In today’s market it’s 
much more about maxi-
mizing production of the 
high-value product and 
minimizing waste. 

A new level of partnership for Metso and Lehigh Hanson

Lehigh Hanson’s Scott Dickson (left) and Ian Cross (right) think that the company’s decision to partner up with Metso has proven beneficial.
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In-pit crushing  solution
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The Australian quarry industry’s demands for greater efficiencies as well as higher 
standards of safety and sustainability are driving a shift towards in-pit crushing.  
Following an extensive design consultation process for its Peppertree Quarry,  
Australia’s largest building and construction materials supplier, Boral, is now  
leading the way in global best practices for in-pit crushing.
TEXT Sylvia Aitken  PHOTOS Belinda Mason

G R E E T I N G S  F R O M  O U R  S H O W R O O M
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In-pit crushing  solution with design 
collaboration  
for Boral
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Boral has implemented an innovative  
in-pit crushing solution at its new Pepper-
tree Quarry in Marulan South, in the  
NSW Southern Tablelands, around 180 
kilometers southwest of Sydney. The new 
quarry, due to become fully operational in 
2014, will supply the Sydney metropolitan 
area and greater NSW building and con-
struction industries with up to 3.5 million 
tons of aggregate products per annum. 

The Peppertree Quarry is part of Boral’s 
Sydney Aggregates Project, which will 
address the anticipated depletion of raw 
material reserves at the one-hundred-year-
old Penrith Lakes Scheme in Sydney, of 
which Boral is a major shareholder. Pep-
pertree will ensure that Boral maintains its 

competitive position as a leading supplier 
of quarry products for many years to come.

“We have over 80 million tons of proved 
resource at Peppertree and over 1.8 billion 
tons of inferred resource on land owned by 
Boral in the Peppertree area. This puts us in 
a great position for sustainable long-term 
supply of high-quality construction materi-
als into Sydney and the surrounding areas,” 
says Sydney Aggregates Project Executive 
Manager David Bolton.

In addition to the Peppertree Quarry, 
the AUD 200 million Sydney Aggregates 
Project includes new rail infrastructure in 
and around the quarry, a new manufac-
tured sand plant at Boral Cement in South 
Marulan and a new rail transfer terminal 

at the Boral Maldon Cement Works near 
Picton NSW.

The benefits of mobile  
in-pit crushing
Construction of the new facilities at Pep-
pertree started in July 2011 after more than 
a decade of planning. A risk assessment of 
the crushing process led to the selection 
of in-pit crushing as the safest and most 
efficient option for the new plant. Boral Site 
Manager Steve Parsons says that the use of 
in-pit crushing for quarry applications has 
been a trend in Europe for some time but is 
relatively new in Australia.

“Boral is now looking to optimize its 
quarrying process and get away from the 

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

Boral’s Lokotrack® LT160 at their 
Peppertree Quarry is the largest, 
most sophisticated mobile crusher 
in the Southern Hemisphere. 
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traditional load and haul operations, where 
you have a large number of trucks and 
people moving between the blast site and 
the fixed crushing plant.”

The mobile crushing solution imple-
mented at Peppertree has allowed Boral to 
significantly reduce its mobile fleet with its 
associated fuel consumption, safety risks 
and maintenance requirements. 

Boral Sydney Aggregates Project’s Sen-
ior OHS Adviser Natalie Constantine says 
the mobile crushing solution suits Boral on 
a number of fronts. 

“One is the safety aspect – it reduces 
our mobile fleet, so we’ve got less traffic 
movement on the site, which is much 
safer,” she explains. “From an environmental 
perspective, it reduces fuel consumption 
and the environmental impact of dust 
emissions. From a health, safety and envi-
ronmental perspective, it’s a really great 
solution; but, most importantly, from an 
operational perspective, it does everything 
we need it to do.”

Rigorous research into finding a crusher 
that could handle the planned production 
volume at the Peppertree plant led Boral to 
select Metso’s Lokotrack® LT160 together 
with the company’s patented Lokolink 
mobile conveyor system. 

Intensive design  
consultation process
Weighing in at an amazing 285 tons and 
measuring 12 meters high by 25 meters 

in length, the Lokotrack® LT160 at Pep-
pertree is the largest mobile crusher in the 
Southern Hemisphere. Extensive design 
consultation between Boral’s technical staff 
and Metso’s design team prior to design 
finalization and manufacture has produced 
the most sophisticated machine of its kind, 
with a number of innovations never before 
seen on a mobile machine.

From the outset, Boral was determined 
to ensure its new facilities incorporated the 
world’s best standards in safety, sustain-
ability and efficiency. One of the major 
challenges was to customize the LT160 
to meet Boral’s strict safety requirements, 
which are even more stringent than Aus-
tralian and European standards. To achieve 
this, Boral put together a team of designers, 
engineers, operators and OHS personnel 
to review the LT160 design and to identify 
any potential hazards and improvements 
before accepting the final design.

This was a new approach for Boral. 
“We generally buy an off-the-shelf 

plant and subsequently modify it on site,” 
explains Boral Project Manager Kai Kane. 
“We spent a number of days with Metso’s 
designers in the UK and then another two 

or three days with the designers in Finland 
to get the process underway. Subsequent 
to that, there were a number of video con-
ferences that delivered the machine that 
we have today.”

After a more than six-month period of 
exchanging views, there were about 50 
safety-related and general changes made 
to the machine’s previous design. 3-D mod-
els were used to conduct a virtual “walk 
through” of the plant. Risk assessments 
were carried out at each design stage. The 
Boral team also reviewed an LT160 that had 
been operating at Swindon in the UK for 
around 10 years.

In addition to ensuring that the crusher 
conformed to Boral’s stringent safety 
requirements and was easy to operate and 
maintain, minimizing noise was also an 
important outcome.

“At Peppertree we have to meet certain 
noise criteria,” says Boral’s Environmental 
Adviser Sharon Makin. “We modeled the 
noise impact using real-time data from a 
similar operating crusher to make sure that 
the new machine and its controls would 
work for us.” 

Simple but very effective  
design solutions
As a result of the design consultation pro-
cess, the LT160 at Peppertree has a number 
of features that make the machine unique 
with regard to current safety practices.

Some of the solutions, such as guard-
ing and using stairs rather than ladders for 
maintenance access, are requirements of 
Australian standards whereas others are 
unique requirements that arose during the 
design consultation phase. These solutions 
include shrouds around the crusher to 
reduce both dust and noise, rubber wear 
liners on the hopper to reduce noise, a 
service crane installed for jaw liner changes 
to eliminate the need for a mobile crane, 
as well as walkways that extend the full 
length of the Lokolink conveyors on  
both sides. 

Some of the solutions are extremely 
simple but very effective. For example, the 
exterior lights on the crusher have mag-
netic mounts so operators can move them 
around to ensure the best lighting of their 
work areas at night.  >

 Rigorous research led 
Boral to select Metso’s 
Lokotrack® LT 160. 

Dedicated operator interface is integral 
to the machine’s automation system.
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“Another thing that’s really interest-
ing is the segregation of the electrical 
switch room,” says Natalie Constantine. “It 
appears to be all one structure, but when 
you put the crusher in situ the electrical 
switch room has its own legs that jack up 
to slightly separate it from the rest of the 
structure, so it isn’t affected by vibration 
when the equipment is operating. That’s a 
very neat solution and will reduce mainte-
nance resulting from wear and tear on that 
part of the building.”

Ensuring that the machine fully met 
Australian standards and Boral’s require-
ments before delivery brought the com-

pany significant cost savings by eliminating 
the need for site re-work and retrofits along 
with the associated loss of production.

Anatomy of a truckless system
In a conventional crushing plant, a drill and 
blast team blasts the shot and develops a 
muck pile. A front-end loader at the muck 
pile loads haul trucks that transport the 
rock to a fixed primary crusher. With the 
in-put crushing solution at Peppertree, 
an excavator located on the muck pile 
loads material directly into the Lokotrack® 
crusher’s hopper. The rock moves along a 
grizzly feeder that passes undersized rock 
directly onto the machine’s outbound 
conveyor. Only the large rock that needs to 
be crushed passes through the jaw crusher, 
which is capable of processing rocks up to 
one meter in size. In this way, energy isn’t 
wasted on passing small material through 
the crusher. 

Crushed rock is then transported to the 
fixed, in-pit belt conveyor via two mobile 
Lokolink conveyors. The fixed conveyor 
carries crushed rock from the Lokotrack® 

to the fixed plant for further processing. 
A patented swivel mechanism on the 
Lokolink conveyors ensures crushed mate-
rial flows freely at all conveyor angles.

The Lokotrack® LT160 can crush 1150 
tons of rock per hour and needs to be 
relocated every few hours – a process that 
can be done in minutes by an operator via 
a remote console worn around the opera-
tor’s waist. The Lokotrack® is moved to the 
next loading position and the unique tech-
nology of the Lokolink conveyors allows 
them to simply follow. 

When blasting is performed, the 
Lokotrack® and Lokolink conveyors move 
to a safe distance around 70 meters away. 
After the blast, a wheel loader cleans the 
quarry floor and the Lokotrack® moves to 
the new muck pile. Operation resumes 
with minimal production downtime.

When it’s time to move to a different 
pit location, the Lokolink conveyors are 
disconnected from the field hopper using 
hydraulic actuators. The Lokotrack® and 
Lokolink conveyors can also move from 
one level to another along a normal ramp.

 When importing a 
plant and equipment 
there are a number of 
opportunuties to  
adjust the design  
and capability. 

Boral’s Lokolink conveyers have walkways that extend along their entire length on both sides. Boral’s Senior OHS Adviser Natalie Constantine 
and Metso’s Project Manager John Lockard 
agree that the mobile crushing solution suit 
Boral on a number of fronts.
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tem so that all operation can be monitored 
remotely. The Modbus-based Gateway inter-
face on the LT160 is connected wirelessly 
to an Ethernet port on the field hopper and 
then cabled to the site’s control room.

Feed rate control to the crusher is a 
crucial parameter for process optimiza-
tion. Operating in automatic mode, the 
IC900 system can make adjustments to 
the feed rate or, if necessary, stop the feed 
altogether. In addition to showing on the 
IC900’s display, process parameters are sent 
wirelessly to a human-machine interface 
panel located in the operator’s cabin of the 
Hitachi EX1200 excavator. Cameras on the 
LT160 show the excavator’s operator what 
is happening within the feed process on 
the Lokotrack®. If necessary, the operator 
can take over to fine-tune the feed rate  
via the human-machine interface panel  
in his cabin. 

A belt weigher incorporated in the 
first Lokolink continuously monitors 
product output, which is displayed by 
the IC900 display on the LT160.  
A separate, specific belt weigher dis-
play is located in the excavator next to 
the human-machine interface panel.

The automation system controls  
the entire crusher start-up process.  
The operator only has to start the 
LT160, press the process start-up but-
ton and the IC900 sequentially starts 
the entire system beginning upstream 
with the field hopper pan feeder, the 
Lokolink conveyors, additional devices 
such as the water spray system, the 
Lokotrack® crusher’s main conveyor, 
the crusher, the grizzly feeder and the 
LT160 pan feeder. 

Remotely monitored operation 
The Lokotrack® crusher’s start-up 
and crushing process is automated 
by a Metso IC900 PLC-based system 
designed to protect, control and oper-
ate the machine. Hydraulic oil pressure 
and temperature sensors, as well as 
conveyor and feeder speed sensors, are 
located around the machine and wired 
to decentralized I/O modules that are 
connected back to the IC900 system via 
a CAN bus. Critical machine parameters 
provided by the sensors can be moni-
tored at the user interface, which is also 
connected to the control system via a 
CAN bus. If any of the process param-
eters, such as pressure or temperature, 
move beyond their range limit, a warn-
ing or alarm is given at the display. 

The IC900 is connected via the 
Metso Gateway to Boral’s Distributed 
Control System (DCS) and SCADA sys-

• Boral is an international build-
ing and construction materials 
group headquartered in Sydney, 
Australia.

• Boral produces and distributes 
a broad range of construction 
materials, including quarry prod-
ucts, cement, fly ash, pre-mix 
concrete and asphalt, and build-
ing products, such as clay bricks 
and pavers, clay and concrete 
roof tiles, concrete masonry 
products.

• Boral primarily serves customers 
in the building and construc-
tion industries with operations 
concentrated in three key geo-
graphical markets: Australia, the 
USA and Asia.

BORAL
The LT160 is a fully self-contained 

electrical machine. The track-mounted 
drive of the machine is hydraulic, while 
the grizzly feeder and the 200-kW crusher 
motor are driven electrically so there is no 
environmental impact from diesel fumes. 
However, if electrical power is unavailable, 
the machine has a reliable, on-board CAT 
diesel generator that can be used to run 
the Lokotrack® crusher’s hydraulic system 
and Lokolink conveyors.

“The perfect template for a project”
After the machine was delivered to the 
Peppertree site in late 2012, the LT160 went 
through a three-stage commissioning 
process (static, dry and wet) and achieved 
practical completion in mid-August 2013. 

“We believe that the outcome of the 
design process will result in overall lower 
costs of operation,” David Bolton says.

“One of Boral’s key lessons from this 
project is that when importing a plant and 
equipment there are a number of oppor-
tunities to adjust the design and capabil-
ity of the equipment. These opportunities 

are rarely taken up by Australian industry. 
We’ve found that the need to partner 
with offshore suppliers is critical – and it’s 
achievable.”

While there were challenges in adapt-
ing the LT160 to Boral’s rigorous stand-
ards, Steve Parsons says the project ran 
extremely well due to Metso’s commitment 
as well as the trust and rapport between 
the Metso and Boral teams.

“All in all, everything worked very well. 
It was the understanding of what was 
required and the ability of both teams to 
communicate seamlessly that delivered 
the result. It’s the perfect template for a 
project.” 

More info:

Neil Archer

Tel. +61 7 3623 2945

neil.archer@metso.com

Watch the video on our Metso 
Lokotrack YouTube channel 
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Turning low-grade iron 
ore into profit in India

JSW Steel is the largest integrated private 
steel manufacturer in India in terms of 
installed capacity and one of the lowest 
cost steel producers in the world. 

In 1997, when JSW started its iron ore 
beneficiation plant, the plant’s production 
was only 1.5 million tons. Since then, the 
growth has been exponential – and there 
has been no looking back. 

In 2007 JSW started working with their 
available resources to make a breakthrough 
with ore upgradation. After testing the ore 
in-house, they discovered that they were 
able to generate sinter fines as well as pel-
let fines. The testing also revealed a recov-
ery rate of around 70 percent for the pellets 
and the sinter fines – a green light for the 
company to further expand its production.

The constantly declining ore grades 
meant that they had to get equipment that 
could upgrade ores of lower value than 
before. 

“We tried upgrading feed Fe 45–49 
grade, which is mainly the waste from the 
mines. This material is brought to our plant, 
and we are achieving upgradation of up 
to 57.5 percent. From these lower grade 
ores, we are getting 56.5–58.5 Fe grade 
in the sinter and pellet concentrates,” says 

Harvendra Diwan, Associate Vice President 
(BP-2) of JSW Steel Ltd.

A technology overhaul
JSW couldn’t achieve these results with the 
conventional circuit for iron ore beneficia-
tion, so it decided to create its own circuit 
based on pure mathematical calculations. 
As a result, the JSW iron ore beneficiation 
plant is nothing short of a wonder when it 
comes to experimenting with technology. 

When they started looking for suitable 
equipment for the ground work, they went 
to the Metso website and studied Metso’s 
Barmac Series Vertical Shaft Impactor crush-
ers. They realized that this crusher might 
be able to provide a dual crushing and 
grinding effect. So, as a next step, Metso 
was consulted. This was the first time a VSI 
would be used for processing iron ore. 

“We wanted a crusher that could give us 
a good size; so when we saw Metso’s Bar-
mac, we anticipated that this might be the 
best crusher for the job,” recalls Diwan.

The ore was then sent to Metso for 
testing to see whether the Barmac would 
work or not. The results were very positive, 
and, for the first time ever, a Barmac was 
installed for iron ore processing. 

After the installation, JSW’s attention 
shifted to finding the right Scrubber for  
the circuit. 

“We selected Metso’s Attrition Scrub-
ber for the feed size. We realized that if you 
crush more than 3 mm, chances are that 
the Attrition Scrubber will get jammed. 
Because we selected the Attrition Scrub-
ber, the product size from the Barmac 
was restricted to (-) 3 millimeters. As of 
now, the Barmac is fed 40 millimeters that 
gets reduced to (-) 3 millimeters,” Diwan 
explains.

This was another first in the industry. 
Nobody before JSW has used an Attri-
tion Scrubber for iron ore processing. The 
chemical composition of the ore makes is 
such that, without liberation, beneficiation 
is difficult. Hence a few alterations in the 
circuit can bring about a world of change 
in the quality of product and the ability to 
convert low-grade iron ore to high grade.

An extra challenge from  
the softness of the ore
The selection of equipment depends on 
the softness of the ore, and the Karnataka 
ore that JSW has to work with is very soft. 
Grinding that kind of an ore generates 

A Barmac Vertical Shaft Impactor crusher for iron ore? The innovativeness of JSW Steel 
not only proves this possible, but also demonstrates the benefits an unconventional 
circuit can bring. 
TEXT Monisha Majumdar  PHOTO Metso
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JSW STEEL 

• Part of the JSW Group
• The largest integrated private 

steel manufacturer in India, in 
terms of installed capacity

• Spread over six locations in India 
and a footprint that extends to 
the US, South America and Africa

• JSW’s history dates back to a 
single steel mill in 1982

Metso equipment supplied  
for beneficiation plant
• Barmac VSI crushers – 14 units  

(commissioned 12)
• Grinding mill (Ball mills) – 1 unit
• Spiral concentrator – 63 banks
• HGMS – 3 units
• Attrition Scrubbers – 14 units  

(commissioned 12)
• Slurry pumps – 43 units

more ultra fines (-10 microns), which makes 
separation of the ore very difficult. That’s 
where the Metso High Gradient Magnetic 
Separator (HGMS) technology comes 
into action. The Metso HGMS is the only 
machine that can capture such a low grade 
of iron ore and ultra fines for separation. 
Looking at the performance of the HGMS, 
JSW decided to place it too in the main 
beneficiation plant. 

“We loved our experimental results 
and dared one brave step after another. 
Right now we are feeding 37–38 grade Fe 
into the HGMS and getting 59–60 Fe with 
a recovery of 22 percent. And, in general, 
the Metso HGMS can also give a recovery 
of 68–70 percent. Considering the kind of 
performance the HGMS gives, the payback 
period will be 6–7 months – and the profits 
on top of that are commendable,” says 
Diwan.

So, what is it about the HGMS that can 
almost work miracles for ore separation?

“The uniqueness of the HGMS lies in 
its magnetic strength,” explains R Harish, 
Senior Manager Sales, Process Equipment, 
Metso India. “Variables like pulp flow veloc-
ity and matrix loading are something that 
cannot be found in an HGMS of any other 

make. These variables help you to custom-
ize on the mechanism and enhance the 
recovery. Even the JSW circuit can be taken 
as an example. Currently, feed to the HGMS 
in the circuit is basically the Jig and spiral 
tailings. They can even use the HGMS in the 
main beneficiation circuit to recover maxi-
mum Fe from the plant tailings.”

“Metso also put in a lot of effort along 
with us so that we could achieve positive 
results; and that cooperation is something 
you can’t overlook,” adds Diwan.

Spiraling for straight recovery
Given the softness of the Karnataka ore, it 
takes two stages for the ore to be sepa-
rated.  
What JSW did for that was to place Spiral 
Concentrators in the circuit for pre-sep-
aration before putting it in the HGMS for 
further processing.  

“If you grind the soft ore available in 
Karnataka in a single stage, you’ll only get 
about 50–55 percent recovery. But by 
introducing grinding stages and spirals in 
the circuit, we are able to increase overall 
recovery by 15 percent. If you’re recovering 
15 percent more material, you are saving 
on costs and requiring less material for tail-

ing, and also the water recovery is possible, 
which means more profit in the long run. 
This will help lower prices and cater to the 
never ending demand of the steel industry,” 
Diwan explains.

Turning low-grade ore into  
high grade is a must
In light of the recent bans on mining, it has 
become more imperative for Indian iron 
ore producers to look at a technology that 
can beneficiate very low-grade iron ore to 
high-grade iron ore. 

Getting the right results requires the 
right equipment. Even for JSW, building the 
circuit was a gradual, step-by-step process.

“You have to be very careful when set-
ting up a beneficiation plant, because the 
wrong set of equipment can upset things 
very badly. Initially, JSW bought some 
equipment and then gradually kept add-
ing equipment according to the product 
requirements to make sure that we got 
what we wanted,” says Diwan. 

More info:

R. Harish

Tel. +91 80 25328441

r.harish@metso.com
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FQM Kevitsa mine, Finland: 

Second 
MP800 cone 
adds flexibility
Purchasing a second MP800 cone crusher gives the First 
Quantum Minerals (FQM) Kevitsa multi-metal mine in  
Finland a flexible way to secure the mine’s secondary  
and tertiary crushing capacities. The target is to add  
the amount of fines to the grinding circuit.
TEXT & PHOTOS Eero Hämäläinen

Mechanical Maintenance 
Engineer Kimmo Haatainen 
in front of the brand new 
mining facilities of the FQM 
Kevitsa mine in Finland.

Process flexibility has a positive effect on 
total mining performance.

“Installing the second MP800 in early 
2014 provides us the necessary back-
up in our crushing circuit,” says Kimmo 
Haatainen, Mechanical Maintenance  
Engineer at FQM Kevitsa mine. 

According to Haatainen, the primary 
and secondary crushing stages can easily 
process even double the production, but 
grinding capacity becomes a challenge 
that requires actions.

“When needed, we can use the second 
Metso MP800 cone as a back-up for sec-
ondary crushing, or at tertiary crushing. 
The new MP800 – and by adding grinding 
media to our now autogenous grinding 
mills – will provide us with the required 
grinding capacity.”  

Mining above the Arctic Circle
The globally operating First Quantum 
Minerals bought the Kevitsa mining opera-
tions in 2008. Situated some 130 kilometers 
above the Arctic Circle, the mine site con-
tains over 160 million tons of ore reserves. 
The expected mine lifetime is more than 
30 years.

Being a Greenfield project, the building 
of the mine facilities started in 2009, and 
commercial production started already in 
August 2012.

As a multi-metal type of operation, 
Kevitsa produces both nickel-platinum 
(85,000 metric tons) and copper-gold 
(70,000 metric tons) concentrates.  
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The respective metal amounts are 10,000 
tons of nickel and 20,000 tons of copper. 
Small amounts of gold, platinum and pal-
ladium are produced.

Presently, the extracting of 5 million 
tons per year is done in an open-pit mine, 
sized 1.2 x 1.0 kilometers, going down to 
510 meters. 

Special liners help MP800 to  
crush with a smaller setting
Kevitsa’s first MP800 cone has handled 
the secondary crushing of ore since the 
start-up. Fed with 10–100-mm-sized ore, 
the crusher processes it down to 20 mm 
in open circuit. Pebbles from the grinding 
mills are returned to the MP800, too.

Ore to be crushed at FQM Kevitsa is 
quite hard and abrasive. With the brand 
new, standard liners it was only possible 
to produce a 26–30-mm-sized feed for 
grinding mills. Finer materials, sized around 
20 mm, could be achieved only after some 
wear had occurred.  >
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In addition, it is developing five major 
mine projects in Zambia, Panama and Peru. 

FQM runs broad socio-economic devel-
opment programs to improve the quality 

of life for the company’s employees, 
their families and the immediate  
communities. 

Fastest 
growing miner

The 340 MEUR FQM Kevitsa operation reached the planned production rates just one month 
after start-up.  

Together with Metso experts around 
the world, FQM Kevitsa started a project for 
better suited MP crusher wears. After sev-
eral mine visits and the help of Metso’s cav-
ity simulation program, specially designed 
mantles were drawn and casted.

After running first set of mantles, the 
results are promising:

“The MP800 can now be run from 
the start with the smaller setting, and it 
produces finer, down to 20-mm mill feed 
over the whole lifetime of the wear parts. 
Eliminating of the mill feed-size varia-
tion improves milling performance and 
facilitates mill operator work,” comments 
Tero Onnela, Crushing Process Specialist, 
Metso. 

More info:

Jouko Tolonen

Tel. +358 50 355 7580

jouko.tolonen@metso.com

Metso’s Nordberg MP800 mining cone handles 
the secondary crushing of hard copper-nickel 
ore at a present rate of 5 million tons per year.

First Quantum Mining, of Canadian 
origin, is the fastest growing, globally 
operating mining company. Since the 
acquisition of Inmet Mining in March 
2013, FQM has plans to expand its 
copper production to 1.3 million tons 
per annum within five years, ranking it 
among the top-five copper producers 
globally.

FQM today runs seven active 
mines: the Kansanshi copper-gold 
mine (Zambia), the Guelb Moghrein 
copper-gold mine (Mauritania), the Las 
Cruces copper mine (Spain), the Kevitsa 
nickel-copper-PGE mine and the 
Pyhäsalmi copper-zinc mine (Finland), 
the Ravensthorpe nickel-cobalt mine 
(South Africa), and the Çayeli copper-
zinc mine (Turkey).
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With Metso’s modular, rubber LS 
screening media, the Tarkwa gold 
mine achieved significant benefits:
• reduced downtime
• extended media lifetime
• improved efficiency and 

throughput
• a safer and cleaner work  

environment 
• reduced waste 
• fewer management hassles
• a more profitable mine

TARKWA GOLD MINE

The Tarkwa gold mine, located in the West-
ern Region of Ghana, is owned and oper-
ated by Gold Fields Ghana Limited. Tarkwa 
is a center of gold and manganese mining, 
and the open-pit mine is one of the largest 
gold mines in southern Ghana, with four 
pits currently in operation. Roughly 100 
million tonnes is excavated and processed 
each year to yield around 24 tons of gold. 
The processing involves an extensive 
system of conveyors, and comminution 
equipment to ensure the right product is 
produced at the right capacity.

The Tarkwa mine has two processing 
plants: a heap leach facility and a carbon-
in-leach (CIL) facility. The heap leach facility 
is a 3-stage crushing circuit with a 1,200 
ton/hour capacity. The tertiary screen is a 
two-deck screen, which utilizes rubber and 
polyurethane on the top and bottom decks 
respectively. These media were previously 
sourced from a competing supplier.

Everyday work stoppages
However, problems arose when the near-
mesh rocks clogged the screening media 
openings, impeding the passage of the 
undersize material. This led to a higher 

recirculation load. Mine operators had to 
stop the line every day for about fifteen 
minutes to knock the trapped material 
out of the screening media. Moreover, the 
tertiary bins became over-filled due to the 
bottleneck downstream.

Gold Fields evaluated several suppli-
ers to find a solution. Metso came in first 
for the mine’s primary selection criteria. In 
January 2011, Metso’s Trellex LS modular, 
rubber screening media – which are anti-
pegging – were installed. They lasted ten 
months versus an estimated three months 
for the previous supplier’s screens, and they 
didn’t collapse under heavy loads.

Extra 108,000 tons of production
With Metso’s screening media in place, 
the mine has eliminated the need to stop 
production on a daily basis to liberate 
the clogged screens. According to the 
most recent reports, annual operational 
downtime at the mine has been reduced 
by 90 hours, meaning that an extra 108,000 
tons of ore can be processed annually. The 
annual cost savings from the new Metso 
screening media are at least USD 315,000, 
and possibly greater. Plus, the benefit to 

Gold Fields Ghana’s Tarkwa gold mine faced a challenge: 
chronic pegging of screening media was causing daily 
downtime, inefficiency and wear. The solution was Metso’s 
modular, rubber LS screening media, which helped the 
Tarkwa gold mine to reduce downtime by 90 hours annu-
ally as well as achieve savings in screen replacement costs 
and a safer working environment.
TEXT Charlotte Gunnarsson  PHOTO Samuel Leckey

managers in removing a chronic problem 
and reducing headaches is priceless. 

“The installation of the Metso panels 
has brought great relief: our operational 
downtimes have been drastically reduced, 
increasing the plant’s throughput,” says 
Louis Baanuo, Ag Unit Met Manager, NHL 
at Tarkwa mine.

The fact that material no longer has to 
be removed from pegged screening media 
also makes the mine a safer, cleaner place 
to work. Metso’s media also lasts longer, 
further enhancing efficiency, safety, and 
profits – and also reducing waste. Gold 
Fields is now implementing the media  
in other parts of the mine, including the  
CIL facility. 

More info:

Claes Larsson

Tel. +46 70 5582573

claes.larsson@metso.com

From chronic 
pegging issues 
to increased 
uptime
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Study by Rolands Cepuritis 

New type of 
crushed sand 
to replace 
natural sand 
in concrete 
production
The availability of natural sand for concrete 
production is facing challenges, while the so-
called waste stockpiles at aggregate crushing 
areas are causing problems for producers.  
This means that the industry has a huge need  
to solve this challenge by finding suitable 
technology for usable crushed sand production. 
TEXT Rolands Cepuritis  PHOTOS Rolands Cepuritis and Metso

This co-generated material has long 
been the most unfavorable fraction in 
terms of assuring a profitable mass bal-
ance, since it can be hard to sell or even to 
get rid of at any price. As a result, in many 
places there are huge stockpiles of this 
“waste” that not only affects the profitability 
of the aggregate operation, but also causes 
environmental issues.

On the other hand, in the past few 
decades, the availability of suitable natural 
sand for concrete production near the 
point of consumption has been exhausted 
around many populated regions in the 
world. This has led to a search for a new 
replacement material; the aforementioned 
surplus fines from crushing operations are 
expected to be the next best alternative – 
due to both great availability and suitable 
physical properties. 

Well-known differences  
between natural sand  
and surplus quarry fines 
Early attempts to use this co-generated 
material as fine aggregate were mainly 
unsuccessful. However, today the impor-
tant differences between natural sand and 
surplus quarry fines are well known by 
aggregate producers, and there are exam-
ples of the producer successfully overcom-
ing the challenges after working in close 
cooperation with Metso.

With respect to particle shape, this 
includes optimizing the crushing pro-
cess along with vertical shaft impact (VSI) 
crusher, rock-on-rock shaping at the end. 
This can result in a particle shape that 
closely resembles that of natural sand. 

The issue of the high fines content can 
be resolved with either wet or dry process-
ing, i.e. different washing techniques or air 
classification. Finally, if the sand particles 
are sieved and classified into reasonably 
narrow particle sizes of a good shape, they 
can be successfully used as high-quality 
manufactured sand already today.

R&D

 In many places the 
availability of suitable 
natural sand for concrete 
has been exhausted 

Issues related to aggregates prices, sales 
and technical issues of the production 
are usually among the topics of concern 
to coarse aggregate quarry managers. 
Another issue is the mass balance of 
production because, as part of a normal 

production process of crushed aggregates, 
up to 30 percent (rock dependant) of the 
material acquired from the bedrock is 
reduced to sizes smaller than 4 mm and 
thus cannot be used as coarse aggregates. 
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Different types of fine aggregates: (1) High-quality, 0/8 mm natural glaciofluvial sand from Norway; (2) Low-quality, 0/8 mm co-generated material of 
coarse crushed aggregate production (should not be called crushed or manufactured sand); (3) High-quality, 0/8 mm crushed sand, produced using 
an optimized crushing circuit and VSI shaping.

The challenging task  
of crushed sand
Developing new approaches in the field of 
crushed sand production and then increas-
ing its markets share is not a simple task, 
one of the reasons being that it involves 
many parties. This can be described as a 
sort of “chain”, starting with rock blasting 
in a hard rock quarry, advancing to rock 
crushing and screening, then continuing to 
a ready-mix producer, and finally ending up 
at the construction site, where the crushed 
sand concrete is to be evaluated by the 
end user, i.e. the contractor. 

In order to bring all the involved parties 
together to solve the challenges, COIN, 
Concrete Innovation Centre (www.coinweb.
no), was founded in 2006. Since 2009, Metso 
has been an active and key participant in 
the COIN project “High-quality manufac-
tured sand for concrete”. This focus area has 
served as a source of funding and a hub for 
facilitating the crucial networking between 
professionals from the different industries 
involved and universities and research insti-
tutions. The purpose has been to create a 
better crushed sand solution for the future.

A new trend in crushed  
sand production
There are two scenarios for a new 
approach to crushed sand production. One 
includes choosing the best available geo-

logical resources and then trying to copy 
“mother nature” by putting extreme effort 
into shaping of the aggregates and the 
design of grading curves. 

Another approach involves finding 
ways to make crushed sand perform as 
well or better than natural sand by utilizing 
its intrinsic properties. This also includes 
developing a new concrete mix design 
philosophy that is adapted to crushed 
sands with specially engineered proper-
ties that are different from those of natural 
sands. The latter is what has been chosen 
as the philosophy of the new approach of 
crushed sand production currently under 
development within the COIN project. 

It is also worth mentioning here that 
crushed fine aggregates normally outper-
form natural sand when the most essential 
hardened concrete properties, such as 
compressive and tensile strength, are 
compared. At the same time, the prob-
lems of achieving economical mixes with 
suitable workability (fresh state properties 
of concrete) are normally reported as the 

main problem that can render the use of 
crushed sand non-favorable in many cases.

Recent findings on the  
performance of crushed sand
The current trend in the concrete construc-
tion industry is an attempt to increase the 
market share of self-compacting concrete. 
This is a special type of very flowable con-
crete that was developed two decades ago 
in Japan and is special due to its ability to 
compact and level itself into a mold with-
out any external vibration. 

In the previous work carried out by 
the author within the COIN project, it was 
recognized that crushed sand with its natu-
rally high fines content is perfectly suited 
for this type of concrete. This is because of 
the high flowability and the fact that self-
compacting concrete needs a much higher 
content of very fine particles (≤ 0.125 mm 
or 120 mesh) to assure good cohesion 
between the water and particles in the mix 
to avoid segregation and also to prevent 
interlocking of the coarse aggregate grains. 

Research carried out elsewhere has also 
proved that increased fine particle content 
can in many cases be desirable compared 
to natural sand concrete. This is because a 
high fines content in natural sand usually 
indicates increased silt, clay or shale con-
centration, which is detrimental to both 
fresh and hardened concrete properties.  >

R&D

 There are two  
scenarios for a new 
approach to crushed 
sand production. 
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In crushed sand, the presence of these 
contaminants is rare (at least in Scandinavia)  
and some level of fines would normally 
increase the content of filler-modified 
cement paste, thus helping with lubrication 
between the coarser aggregates parti-
cles (≥ 0.125 mm or 120 mesh). When the 
optimum level of fines content is exceeded, 
they start reducing the flowability of the 
cement paste itself and thus the effect of 
lubrication with respect to coarse particles 
can then be overruled.

Further trials within the COIN project 
also proved that the type of the fines mat-
tered as well. This means that not only is 
the total percentage of fine particles below 
the sieves 0.250 (60 mesh), 0.125 (120 
mesh) or 0.063 (230 mesh) mm important, 
as normally interpreted in the past, but so 
are the characteristics they possess; these 
characteristics can vary widely for different 
crushed fine aggregates. The most impor-
tant properties of the fines are believed to 
be their particle size distribution (specific 
surface), mineralogical composition, parti-
cle shape and surface texture. 

For example, if the grading of two 
crushed fines (≤ 0.125 mm) coming from 
the same deposit is altered by classification 
(washing, in this case) and this is the only 
variable between two concrete mixes (i.e. 
the total fines content is kept constant), 
this can have a tremendous effect on the 
concrete slump-flow value (see below). 

From a concrete technology point of 
view, those findings can be explained by 
the adsorption of the free water on a larger 

total surface area of a finer grading, thus 
leaving less water available for the lubrica-
tion of the cement paste itself. The recent 
findings have also indicated that varying 
the properties (flakiness) of coarser crushed 
sand fractions (0.125/2 mm and 2/4 mm) 
has much less relative impact on fresh 
concrete properties, and that the other fine 
particle (≤ 0.125 mm) characteristics, such 
as shape, surface texture and mineralogy, 
could have a similar effect as grading (spe-
cific surface).

Further improvement  
in concrete properties 
The current state-of-the-art for crushed 
sand production is VSI shaping and wet or 
dry classification to reduce the total fines 
content. However, it is our belief – and our 
findings indicate – that further important 
improvement in concrete properties can 
be achieved if the properties of the very 
fine part of the crushed sand (≤ 0.125 mm) 
are modified (engineered). 

Two tasks then have to be solved, in 
order to see if our hypothesis is valid also 
when applied to industrial scale produc-
tion. The first task includes the concrete 
technology side, which would require 
a complete understanding of how and 

which fine particle properties affect fresh 
concrete properties. The second task 
involves finding an industrial solution that 
would render a controlled modification 
and optimization of the filler part proper-
ties possible also at aggregates quarries. 

Otherwise, our findings would be only 
of scientific importance with limited practi-
cal relevance. What seemed to be a difficult 
task at the beginning turned out to be pos-
sible with the equipment readily offered by 
Metso. This is because if the fine (≤ 0.125 
mm) part of the crushed sand is separated 
into different fractions by Metso’s static 
air-classifiers and stored into silos, we just 
need to find the best way of combining 
them afterwards. 

Moreover, two-stage dry air-classifica-
tion is a concept that is already used today, 
providing in total four dry filler fractions to 
be mixed back either before or during the 
concrete production. The static air-classifi-
ers are perfectly suited for aggregate oper-
ations, since they do not have any moving 
parts; the inside of their chambers is lined 
with ceramic lining, assuring very low wear 
costs even with highly abrasive feeds. 

At the same time, they can be designed 
to accommodate the throughput neces-
sary for most aggregate operations. In 
addition, they do not have the problems 
usually associated with the wet classifica-
tion process (washing), i.e. space and envi-
ronmental issues from de-watering ponds 
and operation problems in places where 
negative temperatures are reached in the 
winter time.

Metso’s role in developing  
a future sand solution
In order to proceed with the experiments 
to further elaborate the proposed hypo-
thesis, great effort and care were taken in 
the preparation of a set of model materials 
(crushed fillers) that represent the com-
plete range of local geological variety in 
Scandinavia. This involved collecting 4/22 
mm crushed rock samples from 10 differ-
ent quarries. Further processing included 
another step of Barmac VSI crushing to 
generate fines and screening of 0/4 mm 
crushed sand. Special care was taken to 
ensure that all the fines were generated 
only in this strictly controlled way. 

Previous research findings within the 
COIN project and elsewhere had proved 

Influence of fines grading in crushed sand on the fresh state properties of flowable concrete.  
The figure shows how two gradings of crushed granite/gneiss fines ≤ 0.125 mm from the same 
source have been tested in concrete at a water/cement ratio of 0.5. Fines in this case constituted 
only 3.3% (57 kg/m3) of the total volume of 0/16 mm aggregates; changes in their grading, on the 
other hand, affected the slump-flow value by 130 mm.

 Trials within the COIN 
project proved that the 
type of the fines also  
mattered. 

Crushed/unwashed 
fines ≤0.125 mm

Crushed/washed  
fines ≤0.125 mm
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that the geometrical properties (such as 
shape) of the fine particles ≤ 0.125 mm can 
be affected by the crushing procedures 
applied. For example, an increase in VSI 
tip speed demonstrated an improvement 
in the properties of particles all the way 
down to and including the filler (≤ 0.125 
mm or 120 mesh) sizes; moreover, those 
improvements proved the introduction of 
measurable changes in the fresh concrete 
properties.

After VSI crushing, the 0/4 mm crushed 
sand material was further split in two frac-
tions – 2/4 mm and 0/2 mm. Almost 9 tons 
of the 0/2 mm fractions were then sent 
to Metso’s air-classification laboratory in 
Lebanon, Pennsylvania, USA, for controlled 
removal of filler and alteration of filler 
grading. This means that as much material 
below 0.125 mm as possible was removed 
and further split into fractions 0.063/0.125, 
0.020/0.063 and 0/0.020 mm. 

Industrially, this could be achieved by 
connecting a gravitational-inertial (GI) 
air-classifier in a row with two centrifugal 
(C) classifiers. This is illustrated in the flow 
chart to the right. As mentioned, already 
today there are aggregate operations that 
have two Metso static air-classifiers (GI and 
C) connected in a row to produce multiple 
different fine filler fractions.

The air-classification experiments with 
the 10 different materials are now finished. 
The results demonstrated that the clas-
sification process of the equipment can be 
successfully adapted to a narrow desired 
result by adjusting the classification pro-
cess parameters, i.e. the air-flow, which is 
regulated by the main air inlet valve and 
adjusted by the secondary air inlet valve 
(primary and secondary air ratio). 

The success of the experiments can 
be illustrated (see next page) by the initial 

gradings of filler from all 10 crushed sands 
after the first stage of classification, an 
example of classification results (when the 
filler part is distributed into separate frac-
tions), and the possibilities of recombining 
those fractions if one of the initial gradings 
is chosen as the reference.

The acquired filler fractions have now 
been delivered to the Norwegian Univer-
sity of Science and Technology where work 
within the COIN project will continue with 
the further elaboration of the knowledge 
on how the different filler characteristics 
affect the properties of fresh concrete.  >

 There are aggregate 
operations that have  
two Metso static air- 
classifiers connected  
in a row to produce  
multiple different fine 
filler fractions. 

Lab Technician & Field Service Engineer John Gettle operating dry classifiers at the Metso Minerals 
air-classification lab in Lebanon, PA, USA.

Flow sheet of the experiments carried out at the Metso Minerals air-classification lab in Lebanon, 
PA, USA.

Metso Minerals STATIC AIR-CLASSIFIERS

C - Centrifugal G - GravitationalGI - Gravitational Inertial
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m

0/0.063 mm

0.125/2 mm 0.063/0.125 mm 0.020/0.063 mm
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Crushed sand application  
on the aggregates market
So why look for new and even more 
sophisticated solutions when “good 
enough” technology for manufactured 

sand is already available? The answer is sim-
ple. With the exception of natural sand, in 
some cases, the aggregate prices in many 
places do not even keep up with inflation. 

There are two reasons for the some-
times high price for natural sand compared 
to crushed aggregate: First, a good qual-
ity sand can have a huge impact on the 
cement consumption (the highest share 
of concrete self-price) needed to produce 
concrete with desired properties; second, 
the availability of good natural resources 
is almost exhausted in many parts of the 
world. This turns the spotlight on the 
two possible approaches in the crushed 
aggregate business (which can, in fact, be 
applied to any industry). 

The first approach is perhaps the most 
common: producing coarse aggregates 
that are virtually the same as that of other 
suppliers and trying to compete on the 
market with price. This usually involves hav-
ing only a marginal profit from every sold 
ton and an unavoidable need to produce 
and sell huge volumes in order to render 
the operation profitable. This has been 
difficult for many huge aggregate quarries 
– especially after the last financial crisis, 
and, as a result, a lot of the so-called “mam-
moth” quarries, taking the first approach in 
their operations have turned out to have 
overcapacities. Increasing the price when 
everyone else also has an overcapacity and 
is selling virtually the same product is, of 
course, a difficult task. 

 Many challenges  
can be resolved with 
equipment that Metso 
already offers. 

The intrinsic gradings of fillers from all 10 crushed sands after the first stage of classification 
with a GI air-classifier. The apparent “bump” of the curves at 100 µm is an artefact of the PSD 
measurement method used.

Example of the complete air-classification results (0/2 mm feed split into 0.125/2, 0.063/0.125, 
0.020/0.063 and 0/0.020 mm fractions) for quartzite material.

Possibilities of recombining the achieved fractions if one of the initial gradings (quartzite) is 
chosen as the reference curve; a very wide range of other curves can also be achieved with 
the same accuracy. The apparent “bump” of the curves at 100 µm is an artefact of the PSD 
measurement method used.
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85.2 81.6

19.3

56.4

4.6

13.8

Metso’s Dual AC22.5GI static air-classifier units 
at Luck Stone’s Goose Creek plant, operating at 
maximum throughput of up to 100 tph.
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The second approach would be selling 
high added-value (profit part of the price) 
crushed aggregate products at volumes 
that today’s market can readily consume.

The basic commercial idea under future 
solutions for crushed sand from the aggre-
gate producer’s point of view lies in devel-
oping a technology to have a different kind 
of aggregate production approach. This 
involves not only trying to compete with 
price, but actually producing a high added-
value product that can even be brand 
named on the market to emphasize that 
it is unique; this has not been typical for 
natural sand or aggregates in general. 

This interesting trend has recently 
been gaining ground. The producers who 
have invested into considerably improv-
ing the quality of their crushed sand want 
to emphasize that it is different from 
the material that is co-generated in the 
coarse aggregate production process. To 
the author’s knowledge, currently there 
are two brand-named crushed sands: 
the Advanta® engineered concrete sand 
produced by Luck Stone (www.luckstone.
com) in Virginia, United States, and the 
RoboSand™ produced by Robo Silicon 
(www.robo.co.in) in India. In fact, Metso’s 
static air-classification solutions are being 
used in the production of Advanta® 
crushed sand.

 It is possible to  
produce high-quality 
manufactured sand  
that is accepted by  
the industry. 
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Typical feed to the dual 
AC22.5GI air classifiers

  
Typical product from the 
dual AC22.5GI air classifiers 
(ADVANTA® Engineered 
Concrete Sand)

Choosing the best sand  
production process
Proving that high-quality crushed sand is 
worth a higher price (even if true!) is not a 
simple and easy task. There are a couple of 
reasons for this: the aforementioned first 
historical unsuccessful attempts of using 
co-generated crushed fine material in con-
crete, and the fact that legislative require-
ments in many parts of the world can be 
discriminating towards the use of crushed 
sand if it has been tailor-made for special 
performance in concrete and not a replica 
of “ideal” natural sand. 

Still, every coarse aggregate production 
company has a wide range of choices of 
what to do with their surplus fines – dump 
in huge stock piles, try to get rid of it at a 

11.6

4.6

Ceramic linings and vanes inside one of the 
GI classifier units to the left; after 8 years 
of operation, the wear of the linings is still 
negligible.

very low or no price, or try to turn it into 
business through the different available 
options of crushed sand production.

The best choice in each case depends 
on the local market situation and on how 
much effort in the long run the producer 
is willing to put forward in developing its 
product, not only on the technical side, but 
also actively working with technical sup-
port, sales and promotion. In other words, 
crushed sand cannot be sold in the same 
way as crushed coarse aggregate, i.e. by 
sending a price offer and description of 
properties to a potential customer. In the 
author’s perception, crushed sand needs 
a much more technical kind of market-
ing and sales in order to make it a success 
story. 

Typical feed to and product from the dual AC22.5GI air-classifiers at Luck Stone’s Goose Creek plant.

Rolands Cepuritis, the author of this 
article, is currently an industrial PhD 
student at Norwegian University 
of Science and Technology and 
employed by the sole Norwegian 
cement producer Norcem (Heidel-
bergCement Group). Before pursu-
ing a PhD degree, he was involved 
in both ready-mix concrete and 
aggregate production for more 
than five years. 

Rolands Cepuritis visiting the Luck 
Stone Leesburg plant in VA, USA, 
where two parallel Metso AC22.5 GI 
air-classifiers are used to produce 
high-quality crushed sand, brand 
named Advanta® engineered concrete 
sand (see the small inset image in the 
upper right corner).
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Giant in 
the city 
skyline
It can be difficult to grasp the 
size of minerals processing 
equipment. To give you some 
idea of the dimensions, here’s 
Metso’s biggest AG grinding 
mill “installed” next to the city 
hall building in Stockholm, 
Sweden.

CITIUS,  ALTIUS,  FOR TIUS

The mill linings 
needed for the 
grinding mill 
weigh 635 tons.

It takes 21 trucks 
to haul a complete 
load of the linings 
needed to line the 
grinding mill.

Nominal capacity 
of the mill is 2 200 
tons per hour.

The diameter  
of the mill is  
11.6 meters x 
13.7 meters.

The height of the city hall 
building is 106 meters.
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COLUMN

Human intelligence is often defined using 
expressions such as fast learning, correct 
actions or quick problem solving. Quite 
simply, intelligence is conducting actions 
that result in benefits. It can be tedious  
to measure, but you recognize it when  
you see it. 

Similarly, crushing and screening pro-
cesses can be equipped with intelligent, 
plant-wide process automation systems 
that conduct actions that result in benefits. 
They provide a great variety of benefits 
in production, quality, safety and process 
availability.

Even the most intelligent process auto-
mation system for a crushing and screen-
ing process may not outperform the best 
operator at his best – but, in the long run, 
it surely will prove its worth and will win 
just by calmly repeating intelligent and 
flawless actions day by day, second by sec-
ond. Achieving maximum results requires 
integration of the process, machine and 
automation expertise already in the plant 
engineering and design phase. This is 
exactly where Metso has its strengths as a 
solution provider.

Automation is often considered a hid-
den technology. You cannot see it, but you 
see the beneficial results it provides. Even 
though it is mostly hidden, it still requires 
human supervision and care, just as all pro-
cess equipment and machines do. An auto-
mation system is as good as its operators.  

With intelligent use, the automation  
system is like a good friend: It never lets 
you down.

No matter how well engineered, it is not 
possible for automation to push physical 
process and machine constraints further. 
There is always something limiting an out-
put of a crushing and screening process. 
However, plant-wide automation decreases 
variations due to raw material quality 
changes, process and machine loads, and 
external circumstances, e.g. moisture and 
weather. Consequently, stabilized variations 
result in better production, quality and 
plant availability.

The benefits of automation are not 
always very tangible or easy to measure. 
How do you put a value on the opera-
tor’s footsteps that were saved by intel-
ligent process automation? Plant safety 
and availability are typically measured in 
crushing and screening plants by recording 
work-related hazard statistics and machine 
uptime. But very few seem to be interested 
in getting to know what part of it was due 
to an intelligent automation system. 

Intelligent 
automation  
for crushing  
and screening

Today, intelligent process automation 
is more than just process controls against 
load and disturbance variations. As more 
and more data flows between crushing 
and screening machines, offices, hand-
held devices, internet and cloud comput-
ing servers, the definition of automation 
expands to cover functionalities such as 
wireless remote access, office reporting, 
electronic machine maintenance, machine 
and condition monitoring, automatic fault 
detection and remote operations.

In everyday life, people have become 
familiar with gadgets such as smartphones 
and tablets with touchscreens and wireless 
communication capabilities. Gradually, 
crushing and screening operators and com-
panies are also requiring seamless access to 
machine and plant supervision data. 

This is a trend that Metso is happy to 
satisfy with its intelligent, plant-wide auto-
mation solutions for crushing and screen-
ing. We have supplied more than 100 such 
systems globally, and we are collaborating 
with Metso Mining and Construction to 
bring new crushing and screening solu-
tions to our customers. 

Pasi Airikka
Product Manager
Automation solutions for  
crushing and screening
Metso Automation
Finland

 With intelligent use,  
the automation system  
is like a good friend:  
It never lets you down. 



The most expensive piece of equipment is often the one that  
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