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One of China Geo-Engineering Corporation Lesotho’s Cat 320D L hydraulic excavators deployed on the Mokhotlong to Sani Pass route.

Mokhotlong to Sani Pass
Upgrading a strategic route
W

orking at an altitude above 3 000 m in the Maluti Mountain
range, China Geo-Engineering Corporation is now well
advanced on the upgrading of a strategic road project in
Lesotho, deploying Cat hydraulic excavators for key works phases.

CAT CERTIFIED
USED MACHINES
®

Inspected, guaranteed and ready to
work. Keep it Real. Keep it Cat®

For many years, travelling to and
from the Sani Pass border post to the
town of Mokhotlong has been limited
to four wheel drive traffic along an
approximately 2m width single lane
gravel road traversing a series of low
level culvert river bridges that frequently
become impassable in the rainy season.
Now all this is set to change as
contractor, China Geo-Engineering
Corporation Lesotho (Pty) Ltd (China
Geo) forges ahead on a major upgrade
to this strategic economic corridor.
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customerchronicles@barloworld-equipment.com

Forming part of China Geo-Engineering
Corporation International Ltd, a multinational group based in Beijing and
working across Africa and Asia, China
Geo has been operating in Lesotho
12:07 PM
since 2008. The first project awarded
locally was for the construction of the
Senqu and Senqunyane river bridges
in the country’s Qacha’s Nek District,
which was completed in 2012. (Within
the southern African market, the Group
is also gaining ground in Zambia for
road and infrastructure construction,
with around seven projects presently
underway.)

The current contract, valued at around
R740m, was awarded by the Government
of the Kingdom of Lesotho’s Ministry
of Public Works and Transport. Aurecon
Lesotho was appointed as the consulting
engineers.
China Geo’s scope of works on this three
year project, which commenced in May
2012, entails the upgrading to bitumen
standard of the road between Mokhotlong
and the Sani Pass Road, with north and
south bound lanes crossing two new
concrete bridge structures. The new road
width comprises a 3m driving lane and
a 1m shoulder in both directions over a
distance of 46,5 km.
The two new concrete bridges cross
the Sehonghong and Sani Rivers, with
a span of 72m and 70m and maximum
heights of 6m and 6,5m, respectively,
with a 12m deck width in both cases. The
Sehonghong Bridge has been completed,
and both structures are designed for 100
year flood scenarios.
Given the project’s location, considering
that Mokhotlong is situated in one of
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Lesotho’s most isolated regions, detailed
planning is required in terms of the supply
of materials and equipment, with on site
concrete and asphalt plants installed for
all phases. The earthmoving component
is comprehensive and includes two Cat
320D L hydraulic excavators, supplied and
supported by southern African Cat dealer,
Barloworld Equipment. One of the Cat
320D L units is equipped with hammer
lines for rock breaking tasks, and the other
with a narrow Cat trenching bucket for
applications that include sub-soil drainage
excavation along the 46,5km route.
Powered by a Cat C6.4 ACERT engine
delivering a net flywheel power of 103 kW,
the Cat 320D L has an approximate
operating weight of 21 550 kg and excels
in a range of earthmoving applications.
According to China Geo, these Cat 320D L
machines have proven to be highly reliable
when working in these relatively extreme
conditions, where bulk earthworks form a
major component.
On the Mokhotlong to Sani Pass Road
project, for example, gabion walls are
being installed in restricted areas to
reduce excessive cut quantities and
provide slope protection. These are
either 1 to 3m high gabion walls having
an approximate length of 3 000m, or 3
to 5m high walls with a length of around
2 800m.
u (To page 3)
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ARTICULATED TRUCKS 3
RENTAL

Clean power

from cattle waste
B

arloworld Power has been awarded a contract by Bosch Projects
to supply equipment for a 4MW biogas-to-power project to be
developed in Bronkhorspruit, 78km north-east of Boksburg. The clean
electricity produced by the project will be used by a large automobile
manufacturer for its plant in Rosslyn, Pretoria.

Mokhotlong to Sani Pass
Upgrading a strategic route
(continued)

t (From page 1)

A
The three Cat C15 generator sets, together with one of the Olympian GEP220 sets, supply
power to the main processing plant at the Tormin mineral sands mine.

The new Cat C-Series articulated truck
line-up, comprising the 725C, 730C,
and 730C EJ ejector model, feature
new, more powerful engines, advanced
transmissions, plus automatic traction
control (on the Cat 730C and 730C EJ
units).

A

customised rental solution from Barloworld Power has enabled
Australian listed company, Mineral Commodities Limited (MRC)
to keep capital costs to a minimum in the provision of on-site
power for both the development and operation of its Tormin mineral
sands mine project on the South African west coast.
Tormin is one of two major mineral sands mine projects developed in South Africa by
MRC.

Biogas is produced when organic matter breaks down in the absence of oxygen, and can
be used as a renewable, clean energy source.

Following a nine month construction phase, the mine was commissioned in
December 2013. Located about 400 km north of Cape Town, Tormin has active beach
deposits of heavy minerals including zircon, rutile, ilmenite and garnet.

The Bronkhorspruit Biogas Power Plant (Pty) Ltd is an independent power producer (IPP)
formed by Bio2Watt, which has a contract to purchase waste from Beefcor, a major
cattle farm in the area. Beefcor is one of South Africa’s largest beef producers, typically
farming with a herd of around 20 000.

MRC has prospecting rights up to 1 km out to sea, with a five year life span
anticipated for the Tormin project, in the process injecting more than R5 billion into
the Western Cape economy over this period.

About 40 000 tonnes per annum of cattle manure and a further 20 000 tonnes of mixed
organic waste will be fed into two anaerobic digesters that will produce the biogas
feedstock for a combined heat and power application using Cat internal combustion gas
generator sets.

The Barloworld Power Rental team came up with a solution that met the mine’s
requirements for both cost efficiency and reliable power. “While the mine initially
sought to purchase two generator sets, we offered a ROP (rental with an option to
purchase) agreement that enabled MRC to acquire a comprehensive suite of eight
generators within budget,” explains John Stander, fleet health manager at Barloworld
Power Rental.

Bio2Watt has attracted significant co-funding from the Industrial Development
Corporation and other foreign and domestic investors for the project.
Barloworld Power will supply four 1MW Cat CG170-12 generator sets with ancillary
items for stepping up the produced power to a 22kV distribution system, as well as heat
recovery equipment for the digester operation.

The units acquired under this agreement included three C15 Cat generator sets, two
GEP220 Olympian sets and three GEP165 Olympian sets, all prime rated. The three
Cat C15 units and one Olympian GEP220 provide power to the main processing
plant. One of the Olympian GEP165 sets was configured to supply pilot power as and
when needed and the remainder of the units provide power to the mobile processing
plants on the beach.

AFTER-SALES

MEET THE INSIDE SALES TEAM
B

arloworld Equipment has
established a dedicated
Inside Sales team based
at our Isando campus in
Johannesburg to meet your
after-sales requirements in South
Africa.

From left to right are George Mojaje (Barloworld Equipment Maseru depot manager); Morne van
Huyssteen (Cat sales professional, Barloworld Equipment Bloemfontein); Ruan Song from China
Geo-Engineering Corporation Lesotho; and Ivy May (assistant manager: business development,
Barloworld Equipment). In the background is a passing Basotho horseman who posed
for the picture

The mountainous terrain also presents
other construction challenges due to very
steep vertical grades, some in excess of
15%, which necessitate the building of
hairpin bends in places, plus restrictive
topography which often forces the use of
sharp curves.
At km 36,3, for example, the hairpin bend
results in fills in excess of 7m and as a
result earth retaining walls are required
to bring back the toeline and reduce
excessive fills. Maximum wall heights are
around 10,3m with a 40m length.
Due to the high altitude, this region
experiences extreme weather in winter,
with temperatures dropping to -17
degrees Celsius and below, which in
turn influences the road stabilisation
technique from a freeze-thaw
sustainability perspective. Depending on
the final stabilisation option chosen by
the consulting engineers, an estimated 6
300 tonnes of either cement or lime will
be required. This stabilising material will
be mixed with the aggregates at the plant
and then delivered to site.
Where vertical gradients exceed 15%,
which accounts for approximately 1,9km
of the route, the G5 sub-base and G8
selected layer are both 150mm, surfaced

Internal Sales Representatives (ISR’s)
have been appointed to cover specific
regions and are on call for parts
ordering or when booking services and
maintenance.

by a 150mm thick continuously reinforced
concrete pavement.
On the remaining sections where vertical
gradients are less than 15 %, the road
will be surfaced with a 40 mm thick
continuously graded medium asphalt with
60/70 penetration grade bitumen with
13,2mm pre-coated rolled-in chippings.
Total asphalt quantities amount to around
372 000m².
The road prism here comprises a 125mm
thick G5 natural gravel base compacted
to 98% modified AASHTO density; whilst
the sub-base is composed of a 150 mm
thick G7 natural gravel compacted to 95%
of modified AASHTO density. The selected
layer comprises a 150 mm thick G8 natural
gravel compacted to 93% of modified
AASHTO density.

Compared with its predecessor, the
Cat 725C delivers a four percent gain in
gross power and a 20 percent boost in
gross torque; whilst Cat 730C and Cat
730C EJ models have nearly 16 percent
more gross power, and a 30 percent
gross torque improvement.
Powering the 725C is a Cat C9.3
ACERT™ engine rated at 234 kW, with
a 274 kW Cat C13 ACERT™ engine
installed on the 730C and 730 EJ.
Engines for the southern African market
comply with EU Stage II emission
standards.
Rated payload capacities for the 725C
and the 730C/730 EJ, are 23,6 and 28
tonnes, respectively.
On the C-Series, the Cat 6F/1R powershift transmission, which electronically
modulates clutch engagement
pressures for smooth, positive shifts,
now also incorporates Caterpillar
Advanced Productivity Electronic
Control Strategy (APECS).

The APECS system improves
acceleration, maintains torque converter
lock-up (and ground speed) during
critical shifts, increases rimpull, provides
automatic speed-holding, modifies shift
points to match operating conditions
(for increased fuel economy), and
automatically reduces retarding forces
on lesser grades in lower gears. The
overall net benefits are optimum
productivity and truck control.
Controlling speed on downhill grades,
the 730C employs a new engine
compression brake that provides 60
percent more retarding power than
predecessor models. The 725C uses a
fluid retarder with four operating modes.
Both systems effectively manage speed
and minimise service brake application
for extended brake life.
All three new C-Series models feature
full-time, six wheel drive and are
equipped with wet disc clutch locks in
the axle differentials and the inter-axle
differential. On-the-go application of the
locks, which assist traction in adverse
conditions, is done at the operator’s
discretion via in-cab controls, whilst
the new Automatic Traction Control
system in the 730C applies the locks
automatically, and proportionally, as
ground conditions dictate, with zero
input required by the operator.

Once all construction phases are
completed, the end result overall will
be a safe and durable all-weather road
that will enable free flowing traffic
from Mokhotlong to Sani Pass. From
Mokhotlong down the mountain, further
road upgrades are in progress, which will
ensure that commerce and communities
have ease of access to Lesotho’s
lowland areas, and further afield into
South Africa.

Did you know?
That plans are in place for the KwaZulu-Natal Department of
Roads & Transport to upgrade the remaining Sani Pass gravel
road section leading up to the Lesotho border post to a tarred riding
surface? Currently restricted to 4x4 vehicles when travelling from the South
African side, Sani Pass has long been one of the region’s most difficult routes,
but this is all set to change should construction go ahead.

“This one-on-one personalised contact
underlines our commitment to the
highest levels of customer service,” says
Helen Wilson, ISR manager at Barloworld
Equipment.

DO MORE JOBS WITH ONE MACHINE

Structurally, new C-Series models benefit from the field proven designs of previous generations in
®
terms of PERFORMANCE
their reputation for FROM
long-term
durability
in severe
applications.
AGGRESSIVE
THE
NEW CAT
D-SERIES.
Experience the difference of a Cat Skid Steer Loader. Spacious operator station features
ergonomic joystick controls, ample leg room and an available high back, heated, air ride
seat to keep you comfortable all day long. Built for outstanding performance, comfort
and versatility, the Cat D Series Skid Steer Loaders help you get more done to improve
your bottom line.
KEEP IT REAL. KEEP IT CAT®

The ISR team complements the
comprehensive technical after-sales
support provided by Barloworld
Equipment’s Customer Service
Representatives and our Equipment
Management Solutions packages.
For more information or to speak to an
ISR appointed for your region, please
phone the Barloworld Equipment Isando
switchboard on Tel: +27 11 929 0000.

evolution
n advanced power
train system forms the
backbone for a range of
technical refinements that place
Cat C-Series articulated trucks in
a new performance class.

Barloworld Power Rental
solution for Tormin mine

A Cat CG170-12 generator unit.

C-Series trucking

For more information contact our call centre on 0800 21 22 48 or visit
www.barloworld-equipment.com

Follow us on Facebook
Barloworld Equipment
Southern Africa

Back row From left to right: Helen Wilson, ISR manager, together Barloworld Equipment Inside Sales team members Zama Mazibuko (Isando); Ennie
Ndweni (Isando); Xander Venter (Isando); Aj (Tafadzwa) Chihota (Cape); Marnus Erasmus (Kuruman/Kathu/Northern Cape); and Simon Maropeng
(Isando). Front row From left to right are Neo Seqhee (Bloemfontein); Lebo Mokoena (Isando); Josias Mokwena (Middelburg/Swaziland); Simone
Thompson (Isando); Riaan Basson (Cape); Brandon Raubenheimer (Cape); and Karabo Sethusa (Polokwane).

KEEP IT REAL. KEEP IT CAT

Follow us on Twitter
@Barloworldequip
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GROUND ENGAGING TOOLS 5

More amplitude,
faster compaction
Introducing the Cat CB44B and CB54B tandem vibratory rollers
with mapping to keep the operator
informed of current mat temperatures,
machine position, and coverage
completion.
“Distractions, fatigue, multi-tasking and
night-time operation can affect how well
an operator executes the rolling pattern
on an asphalt mat,” Hartman expands.
“Essentially, compaction control counters
questions that typically arise in the
operator’s mind. For example, ‘Where
did I stop on the previous pass? ‘Did I go
back far enough on the return pass? ‘Did
I provide enough overlap on the previous
pass? And ‘Is the mat temperature too
hot, or too cold?’”

S

ized right for the application, Caterpillar’s new Cat CB44B and CB54B
B-Series tandem drum vibratory compactors build on the track
record of the proven models that they succeed, namely the CB434D
and CB534D, and come to market with a host of advanced features that
are designed to match varied job site requirements, from parking lots to
mainline paving. Additionally, these machines offer multiple vibratory
choices to match amplitude and frequency requirements.
“Whilst some of the features have
changed on the B-Series, the bestin-class vibratory systems haven’t,”
points out Barloworld Equipment paving
industry manager, Johan Hartman.
“It’s still easy to match frequency
to amplitude in order to achieve
predetermined densities in the fewest
number of passes.”

CUSTOMER CHRONICLES

The CB44B and CB54B tandem vibratory
rollers compete in the 5 to 8, and 8 to 11,3
tonne class, respectively. Both machines
are driven by four cylinder Cat C4.4 engines,
each configured with different ratings to
maximise power to weight ratios, and in
turn meeting EU Stage IIIA standards.
Machines supplied to the southern African
market come standard with a FOPS cab,
which features full floor-to-ceiling glass.

Well suited to all types of mix designs
and applications, both machines perform
equally well in vibratory or static mode,
providing high variations of amplitudes
for breakdown and intermediate tasks,
while their high static linear loads deliver
excellent results for finishing work.
Fitted with 1,5m drums, the CB44B
generates 82,1 kW, whilst the CB54B
is fitted with 1,7m drums and delivers
96,5 kW on demand. In both cases, the
smooth operating power train comes
standard with Eco-mode and automatic
speed control, saving fuel, reducing sound
levels, and lowering operating costs.
Machine owners have the option of
adding compaction control. This system
combines infrared temperature sensors

Then there are the vibratory systems
options. These including dual amplitude,
dual frequency, Versa Vibe™ (only
available on the Cat CB54B), and five
amplitude systems. Dual amplitude and
dual frequency can be tailored to thick
and thin lift applications. A single switch
automatically matches amplitude and
frequency to keep pace with the paver.
Standard on the Cat CB44B and CB54B is
a two amplitude, two frequency vibratory
system.
The Versa Vibe system creates a 2-in1 machine with four amplitudes and
two frequencies. This versatile system
provides two settings for lighter hitting
and higher working speeds on thin lifts;
and two settings for heavier hitting,
and slower speeds, on thick lifts or
those with challenging mixes. The five
amplitude system offers the widest range
of amplitudes with a single frequency.
This system is a heavy hitter, with more
options that help fine-tune compaction
performance on thick lifts. The system
also works well on tough-to-compact mix
designs that consist of large aggregate
and low levels of filler and binder.

The cutting edge in GET

S

trength, penetration and wear life are the key factors to consider
when it comes to choosing the optimum ground engaging tool
system for large wheel loader buckets across the Cat 988 to Cat 994
model range.
To meet specific large wheel loader production demands, Caterpillar has developed a
series of tip and adapter systems that work in combination with side and edge bucket
protection to achieve best in class digging performance in high, medium or low impact
conditions.
A prime example is the K-Series, an easy to remove and install hammerless tip retention
system. Each tip twists onto its respective adapter and is held in place by a retainer that
latches into a specially designed slot. This adapter can subsequently be removed with
a standard prying tool. “Once installed, though, the tip remains firmly in place under
the severest operating conditions,” points out Barloworld Equipment group product
specialist, Deon Delport.

Wheel Loader

Size Class

Adapter Available

988

K110

Flush-Mount, Two-Strap, Bolt-On

988, 990

K130

Flush-Mount with Top Cover, Two-Strap

990, 992

K150

Flush-Mount with Top Cover, Two-Strap

992, 993, 994

K170

Two-Strap

All K Series adapters feature rails on both
sides of the nose for a twist-on design
that stays in place during installation.
Flush-Mount
•	360° weld around the adapter
provides 20 percent more weld
strength than a two-strap system.
•	Adapter cover and half-arrow segment
create a flush surface to keep the
loading floor clean, reducing potential
tyre damage.
•	Adapter cover protects the
adapter and welds in high-abrasion
applications like granite and iron ore.
•	Features a higher profile, which can
affect penetration.

Selecting the correct tip shape from the list below will achieve the right balance of
penetration and wear life for the application.
HEAVY
ABRASION TIPS
Heavy Abrasion
tips are ideal for
high-abrasion
applications like
sand, gravel and
shot rock. They feature the maximum amount of
wear material (approximately 145 percent more)
and a tip base with 35 percent more surface area
than Heavy Duty Penetration tips.

HEAVY DUTY /
ARM TIPS
Heavy Duty and
Heavy Duty Abrasion
Resistant Material
(ARM) tips include
approximately 60 percent more wear material in
the tip body. The ARM wears around the profile to
increase penetration.
Abrasion Resistant Material (ARM) is a welding
process that bonds very hard tungsten carbide
particles to Cat GET to create a protective shield
over the component. Typically, the ARM process
doubles wear life, and can last even longer in
some applications.

HEAVY
PENETRATION TIPS
Heavy Penetration tips are
ideal for high-impact, hardto-penetrate materials.
They feature approximately
120 percent more material in the high wear area,
as well as a spade design that has 60 percent
less cross-sectional area on the leading edge than
Heavy Abrasion tips.
PENETRATION
PLUS TIPS
Penetration Plus tips
feature 25 percent more
wear material and a
leading edge with 25
percent less cross-sectional area. They selfsharpen as they wear.
PENETRATION
TIPS
Penetration tips are ideal
for densely compacted
materials. They feature
a leading edge with 60
percent less cross-sectional area – allowing for
maximum penetration – and a single centre rib
that self-sharpens as it wears. These tips are
available with ARM.

Two-Strap
•	Features a lower profile than the
flush-mount adapter.
•	Allows for more penetration and
higher productivity.
•	Available with Abrasion Resistant
Material
Bolt-on
•	Used on 988 wheel loaders for surge
or stock piles.
•	Gives you the flexibility to switch
between cutting edge or teeth when
you need more penetration.

EACH TIP TWISTS ONTO ITS RESPECTIVE ADAPTER AND IS HELD IN PLACE
BY A RETAINER THAT LATCHES INTO A SPECIALLY DESIGNED SLOT.

K-Series Tips: The Benefits
Improve your productivity
Low-profile shape provides optimal sharpness, penetration and digging ability
throughout the tip life.
Extended life
More wear material can effectively be used before the tips are changed, adding 10 to
15 percent more usable life.
Increase durability
The tip and adapter fit together precisely to reduce tip movement and adapter
wear.
Stay safe and reduce maintenance costs
One-piece vertical retainer allows for hammerless installation and removal, with
only standard, low-force tools needed.
Simplify installation
Rails on both sides of the adapter and a twist-on design hold the tip in place,
allowing for quicker installation.

For more information on the K-Series range, as well as technical advice on tip and
adapter options, please contact your Barloworld Equipment customer service
representative.

IT PAYS TO KNOW

HYDRAULICS

Malawi raises the bar

BE PRO-ACTIVE, NOT REACTIVE GET
CONNECTED CAT EMSOLUTIONS
POWERED BY BARLOWORLD EQUIPMENT
STAY FOCUSED ON YOUR BUSINESS.

B

arloworld Equipment’s Blantyre branch in Malawi now becomes
the 41st service facility to install a state-of-the-art Cat S6.2 radial
hose press programmed with the latest Series III Crimputer
permanent coupling software.

Your remote access to electronic data and S•O•SSM Fluid Analysis from your
equipment is the first step to uncovering additional value.
EMSolutions starts by making sure you’re connected with Product Link™ and
its user-friendly Web interface, VisionLink®. Product Link is integrated with the
electronic control modules on your equipment to collect and deliver valuable
information that helps you:

“Wherever customers operate within our southern African region, they have the
assurance of the same technical standard in terms of service and supporting
technologies,” explains Barloworld Equipment group product specialist, Paul Verwey,
“and this is underscored by our latest investment in Blantyre.”

• Track the location and status of your equipment
• Monitor utilization, availability and health
• Receive near real time critical alerts
• Monitor fuel usage
To get switched on contact Barloworld Equipment on 0800 21 22 48 or visit
www.barloworld-equipment.com

Barloworld Equipment Malawi’s Parts team have been trained and certified on the new
Crimputer S6.2 hose press, which replaces an older Cat XT unit.
The new press caters for Cat and other OEM hoses ranging in size from a quarter inch
to 3,5 inches.
Key benefits of the new technology include fast turnaround times and precisely
matched and fitted hose coupling finishes.

K-Series

K Series Adapter Options

Follow us on Facebook
Barloworld Equipment
Southern Africa
Follow us on Twitter
@Barloworldequip
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Barloworld Equipment Malawi’s Parts Team with their new Cat Crimputer S6.2 hose press.
From left to right (front) are Soul Vilozyo, Fredson Mnsinkhu and Joseph Bzyakulima and (back)
Chris Makande, Davis Chisiano, Jonathan Chingwalu, Elias Bakuli and Kondwani Kaunda.
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FUEL & OIL 7

PART 3 IN A FIVE PART SERIES ON MANAGING FLUID CLEANLINESS

THE X, Y AND Z FACTOR
A

nalysing fluid cleanliness is an exact science, best determined
by the Barloworld Condition Monitoring Cat S•O•STM Services
laboratory.

The standard method for expressing
fluid cleanliness is defined in ISO 4406
(International Standards Organisation for
Standardisation procedure 4406).
ISO 4406 establishes a three-factor
code (X/Y/Z) to express fluid cleanliness.
The X factor represents the number of
particles larger than 4 microns. The Y
factor represents the number of particles
larger than 6 microns and the Z factor
indicates the number of particle larger
than 14 microns in a millilitre of fluid. For
each ISO code level, the contamination
doubles (as per the ISO 4406 table). For
instance, code level 18 has four times the
contamination of level 16.
An example of dirty fuel would be around
21/19/17 per the ISO 4406 table
PARTICLE SIZE

ISO RANGE

NUMBER OF PARTICLES IN 1 ML

4 Microns

21

10 000 – 20 000

6 Microns

19

2 500 – 5 000

14 Microns

17

640 – 1 300

An example of very clean fuel would be around 18/16/13:
PARTICLE SIZE

ISO RANGE

NUMBER OF PARTICLES IN 1 ML

4 Microns

18

1 300 – 2 500

6 Microns

16

320 – 640

14 Microns

13

40 – 80

With thin fluids that contain large
amounts of very small particles, such
as diesel fuel, Caterpillar uses all three
numbers in the ISO code. However, on
thicker viscosity hydraulic and lubricating
fluids, the number of very small particles
is less important. Here fluid cleanliness
is usually expressed using only the two
larger particle sizes. As an example,
18/16/13 would be stated simply as
-/16/13.

ISO 4406
Range
Number

Number of particles
per ml
More than

Up to and
including

Typical applications include electric motors, fan drives, starters, alternators, and
generators using high speed ball, needle or sealed bearing systems.

80,000

160,000

40,000

80,000

22

20.000

40,000

21

10,000

20,000

When it comes to testing, there are
various methods that can be used to
determine how much debris is in the oil.
The most common is Automatic Particle
Count (APC) testing using specialist
S•O•STM laboratory equipment, or
alternatively the use of portable particle
counters.

20

5.000

10,000

19

2,500

5,000

18

1,300

2,500

17

640

1,300

16

320

640

15

160

320

14

80

160

“The challenge with portable counters is
that their accuracy and repeatability are
not exact,” explains Barloworld Equipment
group product specialist, Reuben Phasha.
“Plus the typical presence of water
droplets, entrained air and additive
interference could cause an inaccurate
reading, even when the counter is used
by a trained technician.”

13

40

80

12

20

40

Cat Extreme Application
Grease 1
NLGI 1
(-20 to 140ºC)

11

10

20

With 5% Moly

10

5

10

9

2.5

5

8

1.3

2.5

7

.64

1.3

6

.32

.64

For this reason most particle counter
manufacturers specify the accuracy of
their units to within one ISO code.

The number of particles counted in a
millilitre of fluid is sorted by size and
those counts are converted into the
broad classification codes according
to the table above. The codes are
expressed in a three-part cleanliness
rating, such as ISO 18/16/13.

For precise results, samples should
be sent to the Cat S•O•STM Services
laboratory at the Barloworld Condition
Monitoring Centre in Boksburg,
Johannesburg.

The most common ranges used to
express oil cleanliness are usually from
13 to 24.

For Cat power shift transmissions, final drives and wet brake compartments (SAE 10W, SAE 30, SAE 50)

Designed to deliver, Cat TDTO has been
proven to provide long life and excellent
performance for gears, bearings and friction
disc material, as well as prolonging clutch
disc life by up to 45%.

F

ormulated with polyurea thickener and corrosion inhibitors, Cat ball bearing grease provides
excellent lubrication over a broad temperature range, in the process ensuring high-stress
performance and protection across the rpm spectrum.

24

The science behind Cat TDTO™
C

High stress performance, increased component life

23

“It’s the most accurate approach when it
comes to verifying fluid cleanliness levels
and overall machine health,” adds Phasha.

at TDTO is used as a standard
factory-fill for Cat power shift
transmissions, and most final
drives and wet brake machine
compartments, especially where
TO-4 and TO-4M specification oils are
recommended.

Cat Ball Bearing Grease

TYPICAL CHARACTERISTICS
SAE Viscosity Grade

10W

30

50

Caterpillar Test

TO-4

TO-4

TO-4

Allison Test

C-4

C-4

C-4

ISO Viscosity Grade

46

100

—

Gravity, API (ASTM D287)

29.7

27.0

24.7

Flash Point, °C (°F) (ASTM D92)

202 (395)

224 (435)

240 (464)

Pour Point, °C (°F) (ASTM D97)

–33 (–27) min

–18 (0) min

–15 (5) min.

cP @ –25° C (ASTM D5293)

6840

—

—

Viscosity
cSt @ 40° C (ASTM D445)

42.0

100

195

“The TO-4 specification defines a minimum
standard of performance for transmissions
and drive train oils,” explains Barloworld
Equipment group product specialist, Reuben
Pasha, “but Cat TDTO is required to pass five
additional Caterpillar tests.”

cSt @ 100° C (ASTM D445)

6.3

11.2

18.0

Viscosity Index (ASTM D2270)

97

97

96

Calcium, % wt.

.298

.298

.298

Zinc, % wt. (ASTM D4951)

.127

.127

.127

Phosphorus, % wt. (ASTM D4951)

.110

.110

.110

“It is only through these tests and thousands of hours of field experience that Caterpillar
is confident in saying Cat TDTO will deliver long life and excellent performance when
used in Cat transmissions and final drives.”

Sulphated Ash, % wt. (ASTM D4951)

1.2

1.2

1.2

TBN (ASTM D2896)

7.9

7.9

7.9

* The values shown are typical values and should not be used as quality control parameters to
either accept or reject product. Specifications are subject to change without notice.
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HINTS ON BEARING REPLACEMENT

“Any time during inspection you decide to replace a bearing, be
sure you replace it with a genuine Cat bearing, and make sure you
use the correct grease specification,” stresses Barloworld Equipment
group product specialist, Reuben Phasha. “Only then are you assured
of the proper performance and long life of your machine systems.”
Bearings must be compatible with the machine in the areas of lubrication, fit, surface and load
carrying ability.

Grease Selection Guide
Cat Extreme Application
Grease – Desert
NLGI 2
(Temps up to 140ºC)

Cat Ball Bearing Grease 1
NLGI 2
Temps above -20ºC

With 5% Moly

With 5% Moly

With 5% Moly

Cat Extreme Application
Grease 2
NLGI 2
-15 to 140ºC

Cat Extreme Application
Grease – Arctic
NLGI 0.5
Temps down to -50ºC

With 5% Moly

Working
Environment

Cat Prime Application Grease
NLGI 2
(-20 to 140ºC)

High Load &
High Speed

Cat Utility Grease 1
NLGI 2
(-20 to 140ºC)

With 5% Moly

High Temp

Low Temp

Without Moly

Med Load &
Med Speed

Low Load &
Low Speed

Low Load &
High Speed

TYPICAL PROPERTIES: CAT BALL BEARING GREASE
NLGI

2

Colour

Blue

Operating Temperature Range, °C

-20 to +160

Base Oil Type

Mineral

ASTM D445 Base Oil Viscosity 40°C, mm²/s

115

ASTM D445 Base Oil Viscosity 100°C, mm²/s

12,2

Thickener Type

Polyurea

ASTM D2265 Dropping point, °C

270

ASTM D217 Penetration, worked 60, mm/10

280

ASTM D1743 Rust prevention

Pass

ASTM D4048 Copper corrosion

1b

ASTM D1264 Water wash-out, 79ºC, mass %

1.9

PROVEN
PRODUCTIVITY
AT A LOWER
COST-PER-TON
KEEP IT REAL. KEEP IT CAT®
For more information contact our call
centre on 0800 21 22 48 or visit
www.barloworld-equipment.com

Did you
know?
That Barloworld Equipment’s
Product Application Group has
a dedicated team that provides
customers with expert advice on
machine selection, application and
optimisation?
Specific services provided by the
Product Application Group include:
•	Detailed site assessments and
recommendations; and
•	Production and payload studies.

For further information, please contact Johann Venter, Group
Product & Application Manager at Barloworld Equipment.
Tel: +27 11 301 4000
E-mail: jventer@barloworld-equipment.com

© 2014 Caterpillar. All Rights Reserved. CAT, CATERPILLAR, BUILT FOR IT™, their
respective logos, “Caterpillar Yellow,” the “Power Edge”trade dress as well as
corporate and product identity used herein, are trademarks of Caterpillar and
may not be used without permission.
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8 WHEEL LOADERS

THE CAT 950 GC
THE NEW UTILITY LOADER

The Cat 950 GC has
an operating weight of
approximately 18 630 kg and
is driven by a Cat 7.1 engine
delivering a net power rating of
168 kW.

C

aterpillar’s new Cat 950 GC wheel loader has been launched
alongside the existing and well proven Cat 950H model to provide
customers with a cost effective alternative within the 5 ton payload
segment.

The key difference between the two
models is in their working applications:
the Cat 950H is intended as a high
production unit for heavy duty roles,
whilst the Cat 950 GC has been purposebuilt for support tasks working mainly
with loose materials.
“Rather than offering the ‘all in one’
solution characteristic of the Cat 950H,
Caterpillar has fielded the Cat 950 GC
as a niche wheel loader that passes on
owning and operating cost savings. This
is especially the case where the heavy
duty role for which the Cat 950H has
been designed is not required,” explains
Barloworld Equipment product and
application specialist, Brandon Stonefield.
Both models deliver best in class fuel
efficiency and excel in their respective
roles.
The Cat 950 GC features Caterpillar’s
proven Z-bar loader linkage, providing
aggressive digging abilities and high
breakout forces: the Cat 962H linkage

geometry and design has been utilised as
standard to provide best in class bucket
pin height and dump clearance.

The machine will be
supplied as standard with
a Performance Series
General Purpose
bucket.

Powered by a Cat C7.1 engine, the Cat
950 GC is well-suited for stockpiling,
truck loading, material handling, hopper
charging and load-and-carry work in
quarries, sand and gravel pits, coal
operations, storage yards, concrete
and asphalt plants, and on construction
projects for job site preparation, backfilling, pipe handling, plus general cleanup.
The Cat 950 GC is also an ideal application
match for the agricultural sector.
Meanwhile, the Cat 950H is designed
to perform tasks that include hard bank
loading as the primary application; rock
face loading; waste handling; forestry;
demolition and recycling.
“Choosing between the two models
will be determined by the downstream
application,” adds Stonefield.

ENGINES
Integral seals: The key benefits
•	Virtually eliminates gasket leaks
•	Improved bolt torque retention
versus flat gaskets
•	Ease of assembly when
compared to flat gaskets
•	Availability in gasket and seal
kits

SURFACE MINING 9

Bo-Karoo alluvial expansion
Intensive earthmoving operations are required on a scale that is unprecedented in the history of
diamond digging within the Orange River zone.

D

ouglas based mining
company, Steyn Diamante,
is widely regarded as one of
the market leaders in the alluvial
field, with the company currently
mining on various sites within
the Northern Cape’s Orange River
region.
Bo-Karoo is the latest development, an
opencast diamond mine situated in the
middle Orange River some 30km south
of Douglas where Steyn Diamante has
secured the mining rights for an existing
operation.
This right extends to 2038 on a site with
From left to right are Hendrik de Wet, depot manager, Barloworld Equipment Kimberley; and Schalk Steyn, head of Steyn Diamante. In the background
rich reserve potential, amounting in total
is the new Cat 777D truck fleet being deployed at Bo-Karoo mine, together with a new Cat 992K wheel loader.
to around 14 million tonnes, with the
varied deposit defined by an upper and
lower terrace. In this respect, the lower terrace is situated some 20m above the river
the massive overburden volumes at Bo-Karoo, we needed to move to larger off-highway
level, and the upper terrace at between 30 to 40m.
trucks to achieve a viable cost per cubic metre.”
Mining operations are currently concentrated on a section of the lower terrace at
To meet these production demands, Steyn Diamante has invested in three Cat 777D
Bo-Karoo. Here the challenge is to efficiently strip 8 to 15 m of soft sand overburden
90,4 tonne nominal payload off-highway trucks, and a Cat 992K wheel loader, which
to access the 6m thick diamond bearing gravel layer beneath, a costly exercise for a
together form the backbone of the load and haul overburden stripping operation. These
relatively low grade deposit where the carat yield can be as low as 0,2 per hundred
machines, which are supplied and supported by Barloworld Equipment, join an existing
tonnes.
Cat fleet, which includes D11T and D10T track-type tractors.
Approximately 180 000 to 200 000 tonnes of overburden needs to be removed for every
“Based on our research, the Cat 777 truck series and Cat 992K wheel loader are both
130 tonnes of diamond bearing gravel sent through the process plant.
leaders in their class worldwide and designed to deliver high availability at the lowest
cost per tonne,” Steyn continues. “This has certainly been proven at Bo-Karoo, where to
“In the past, and on other sites where we mine, articulated trucks have been our
date we have achieved major savings.”
dedicated haulers,” explains Schalk Steyn, head of Steyn Diamante. “However, given

Integral seals are not a direct replacement in older Cat components designed to
use flat gaskets since stack up tolerances could cause some interference.

GASKET DEVELOPMENTS

ADD DURABILITY
Integral seals are the future

RATHER THAN OFFERING THE ‘ALL IN ONE’ SOLUTION CHARACTERISTIC
OF THE CAT 950H, CATERPILLAR HAS FIELDED THE CAT 950 GC AS A NICHE
WHEEL LOADER THAT PASSES ON OWNING AND OPERATING COST
SAVINGS.

Did you know?
That we recondition the full range
of Cat hydraulic cylinders to original
manufacturer’s specification at our
Barloworld Remanufacturing Centre
in Boksburg? Our general machining
capability can handle hydraulic cylinders
longer than 6 m.

Over the past decade Caterpillar’s
research and development programme
has led to a steady transition from
flat gaskets to ‘integral seals’ as
standard fitment on latest generation
Cat models to meet high performing
engine, hydraulic and drive train sealing
applications.

depending on the application, integral
seal gaskets are supplied with rubber
beads made from Cat formulas such
as Nitrile, HNBR (Highly Saturated
Nitrile Buna Rubber), EPDM (Ethylene
Propylene Diene Modified Rubber),
FKM (Fluorocarbon Rubber) and
silicone rubber.

“Integral seals provide a more
robust fluid seal than flat gaskets,
which are cut out of flat sheets of
gasket material,” explains Barloworld
Equipment group product specialist,
Reuben Phasha.

Two types of integral seals are now
being used: an edge-bonded (metal
carrier) seal and a void-volume (plastic
carrier) seal with integrated metal load
limiters.

Integral seals are controlled
compression seals, with O-Ring
technology applied to gasket-type
carriers. These seals are composed
of a rubber sealing element, or bead,
bonded to a carrier, which can be
plastic or metal. The carrier transfers
the load through the bolted joint.
The rubber bead material is chosen
based on the fluids, temperatures and
pressures to be sealed. Therefore,

Today these seals are used in many
applications across the Cat product
line. The edge bonded seal, for
example, is used as the front cover
seal for the 3406E engine, whilst the
void volume seal is widely used for oil
pan applications.
“An additional advantage is that these
seals come off in one piece,” adds
Phasha, “so there’s no scrapping
required and no chance of getting
foreign material into the engine.”

Don’t let your Cat®
down, fit Genuine
Cat parts.
KEEP IT REAL. KEEP IT CAT®
I thought I would save money by buying non-genuine Cat parts, in
fact it cost me double in the long run, engine failure, twice, double
the downtime, loss of productivity. In future I will keep it Real, Keep
it Cat, It’s the inside that counts, Cat parts are made to match
your Cat machine to perfection.
For more information contact our call centre on 0800 21 22 48 or
visit www.barloworld-equipment.com

Follow us on Facebook
Barloworld Equipment
Southern Africa
Follow us on Twitter
@Barloworldequip

© 2014 Caterpillar. All Rights Reserved. CAT, CATERPILLAR, BUILT FOR IT™, their
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10 TRAINING & DEVELOPMENT

ThinkBIG:

BULK EARTHWORKS 11

A GATEWAY FOR
TOMORROW’S ENGINEERS

Shaping the earth with Zero Azania

Barloworld Equipment’s ThinkBIG bursary programme opens the door to a career in mechanical engineering.

Bulk earthworks leader, Zero Azania continues to expand its operational scope, currently working on its
largest super basement excavation to date.

T

O

he second phase launch of Barloworld Equipment’s ThinkBIG
programme forms part of an integrated organisational training and
development strategy that ensures the provision of world class
after-sales support for the extensive Cat construction and mining machine
population working across southern Africa.

Initiated by Caterpillar in 2004, the ThinkBIG programme is aimed at candidates seeking
a university level qualification and career in mechanical engineering, with a specific focus
on the maintenance of Cat earthmoving equipment within a Cat dealership environment.
Barloworld Equipment is the first Cat dealer to introduce Caterpillar’s ThinkBIG initiative
in Africa. The latter is designed to be implemented in conjunction with an accredited
tertiary institution for the respective practical and theoretical phases. For South Africa,
Barloworld Equipment’s ThinkBIG partner is the University of Johannesburg (UJ),
with qualifying candidates receiving a National Higher Diploma in Applied Mechanical
Engineering Technology.

The second year of the three year programme is the practical phase and is spent at
Barloworld Equipment’s Technical Academy in Isando, Johannesburg. Here ThinkBIG
students are schooled through their second year by specially trained Barloworld
Equipment instructors, all of whom have completed the mandatory Caterpillar Instructor
Accreditation Programme.
Barloworld Equipment’s Technical Academy launched the first phase of the ThinkBIG
programme in February 2013. Five first year UJ students were selected and granted full
bursaries, and are now at the Technical Academy for their second year studies.
These students are progressing well and are receiving ongoing mentorship support to
ensure that they excel on the programme.
Following in their footsteps, the second phase of the ThinkBIG programme has now been
launched and on the 10th July 2014 the next intake signed their study contracts. The
four UJ candidates selected in this round start their second year practical component in
2015. As with the first group, all study and residence costs are covered by Barloworld
Equipment for the entire three year
academic programme.
Successive ThinkBIG phases will ensure
that Barloworld Equipment has a constant
stream of young engineers entering the
business, with the added advantage that
they join with a sound understanding of
Cat earthmoving machine maintenance.
The drive to provide technical skills
extends across Barloworld Equipment’s
southern African territories.

The ThinkBIG class of 2013 and the new 2014 intake together with Barloworld Equipment technical training instructor & ThinkBIG coordinator, Wilson
Malaka (far left), and Sam Gqibani (far right) HOD, Department of Mechanical and Industrial Engineering Technology, University of Johannesburg.
From left to right: Wilson Malaka (Barloworld Equipment); Milton Mahlalela (2013 intake); Samuel Nkonyana (new intake); Naome Teane (2013 intake);
Charles Mohale (new intake); Thapelo Mohale (2013 intake); Michael Mashaba (new intake); Sadam Baloyi (2013 intake); Siyabonga Hlophe (new
intake); Sithembiso Gumede (2013 intake); and Sam Gqibani (University of Johannesburg).

“We need to ensure that our people are
globally competitive, diverse, empowered
and passionate,” comments Barloworld
Equipment senior general manager,
Rob Pullen, who heads up the Technical
Academy. “To this end, we are major
investors in people and their development
and we take extreme pride in this fact.”

ver the past two and half decades, a number of the major
architectural masterpieces now breaking the skyline across
Sandton’s central business district (CBD) started out as bulk
earthworks projects completed by Gauteng based contractor, Zero
Azania. These buildings include headquarters for Investec and the new
Johannesburg Stock Exchange.
A 6CE contractor in terms of the Construction Industry Development Board (CIDB)
grading system, Zero Azania’s primary expertise is in bulk earthworks and platform
construction, with allied activities in demolition and plant hire.
Powering Zero Azania’s mechanised capability on these and other projects is a
predominately Cat earthmoving fleet, all of which are on the critical path when it comes
to fast-tracking contracts with high material volumes.
One of the largest bulk earthworks projects completed to date was for the R3,1 billion Bridge
City Rail Link in KwaMashu, north of Durban for PRASA (Passenger Rail Agency of South
Africa). Zero Azania’s scope of works here entailed the establishment of an approximately
500 000m³ fill train embankment, with their project running over a period of two years.
Meanwhile, back in Sandton, work continues on a series of new office high-rises. One
of these is Zero Azania’s largest project to date: a 30 m deep super basement contract
entailing a massive 600 000 m³ excavation.
Here the 12 month bulk earthworks programme is intense for both man and machine:
every 24 hours some 5 000 m³ is removed from the site with around 60 tipper trucks
deployed to cart away the waste.
A particularly emotive project this year is Zero Azania’s awarding of the bulk earthworks
phase for the Nelson Mandela Children’s Hospital, a development that celebrates
the enduring legacy of this iconic South African leader. Being built on previous Wits
University grounds at their Parktown campus, this will be a 300 bed specialised
paediatric hospital, in addition to serving as a research and training centre.
Work on the approximately two and half month bulk earthworks phase commenced in
April 2014, with the site progressively handed over in stages to the piling contractors. The
building programme began towards the end of June 2014, with the hospital scheduled to
open its doors in the first quarter of 2016.
“The building layout sits on three platforms and the depth of the excavation varies with
the deepest being approximately 9,9 m,” explains Zero Azania contracts director, Kobus
Vlok. “Earthworks have entailed cut to spoil, with some cut to fill.”
In terms of quantities, the estimated final cut area is around 19 262 m²; the cut volume
approximately 42 163 m³, with the final fill area and fill volume at around 8 420 m² and
3 626 m³, respectively.

Contractors

Kusile expands civils gains

Zero Azania personnel on site at the Nelson Mandela Children’s Hospital development are (from
left to right) Cobus van Aswegen (site agent), Mandla Ntshangase (grader operator), and Kobus
Vlok (contracts director).

The dedicated Cat machine fleet deployed by Zero Azania for the earthmoving phase
of this project was supplied by Barloworld Equipment’s Cat Rental Store as part of a
Barloworld Limited Corporate Social Investment (CSI) donation of around R2,3 million to
date to the Nelson Mandela Children’s Hospital Trust.

(Above) Bridge City Rail Link Project: work in
progress on the approximately 500 000m³ fill
train embankment.

(Right) Bridge City Rail Link Project:
bulk earthworks completed on the train
embankment.

Entering its fourteenth year in business, BEE sub-contractor, Kusile Trading has a clearly defined
growth path as the company forges ahead on a range of projects nationally.
a sub-contractor on various stages of
the Gautrain Rapid Rail Project, which
include Marlboro station, and the Hatfield
to Sandton section, for tasks ranging
from surface drainage and guard rails to
concrete works.

T

he start of the Bakwena Platinum Highway N1 / N4 toll project
back in 2001 has subsequently passed on significant downstream
socio-economic benefits, a prime example being the creation of
construction jobs, as well as opportunities in this field for Small and
Medium Enterprises (or SME’s).

A case in point is Gauteng based
specialist sub-contractor, Kusile Trading
(Kusile), headed by business owner,
Peter Letsike, who says that structural
and earthworks contracts secured from
the onset of the Bakwena project served
as the springboard for the company’s
establishment and current success.
“In fact, we continue to secure work
on various Bakwena Concessionaire
upgrade projects,” explains Letsike.
Growth over time has led to Kusile
Trading attaining a Level 5 CE
Construction Industry Development

Board (CIDB) grading, and the company
has a current staff complement of around
300 personnel. It’s an achievement that
Letsike is especially proud of, considering
that his first exposure to the construction
industry was as a general worker back
in 1995, and from the onset Kusile’s
earthmoving capability has been driven by
Cat machines.

sector clients, mostly in areas such as
earthworks and concrete structures.

Today, these include latest generation
Cat 422F backhoe and Cat 226B3 skid
steer units.
Since 2001, Kusile has also worked as a
specialist sub-contractor on a range of
milestone projects for public and private

These include Kusile’s involvement in
the building of the landmark Freedom
Park cultural precinct development,
which is situated on a 52 hectare site
at Salvokop on the outskirts of Pretoria.
Other milestones include involvement as

Peter Letsike, head of Kusile Trading together
with Barloworld Equipment Isando internal
sales representative, Sivu Potelwa.

Meanwhile, alongside work for Bakwena,
Kusile is pressing ahead on parallel
contracts. Examples include a subcontacting team working on Edwin
Construction’s P23/1 road rehabilitation
project from Wolmaransstad to SchweizerReneke in North West Province, which is
scheduled for completion in October 2014.
“Our goal longer term is to take on work
as a main contractor, with a key focus on
the mining industry for areas that include
bulk materials handling, earthworks and
concrete structures,” adds Letsike.

Cat ®. Excellent at
Groundwork.
Barloworld and Caterpillar are committed to sustainable development. This
will require unprecedented levels of resources, changes of attitudes and
an insight to a greener future. That’s why the Cat people are hard at work
developing innovative products, services and solutions for the future.
KEEP IT REAL. KEEP IT CAT®
For more information contact our call centre on 0800 21 22 48 or visit
www.barloworld-equipment.com

Follow us on Facebook
Barloworld Equipment
Southern Africa
Follow us on Twitter
@Barloworldequip
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INDUSTRY LEADER
INCREASED POWER. IMPROVED EFFICIENCY.
The Cat 924K, 930K and 938K Wheel Loaders set a new standard for productivity, fuel efficiency and comfort. Extremely
low sound levels, large spacious cab and intuitive controls keep you working comfortably all day long. The new
optimized Z-bar loader linkage delivers the performance and breakout forces of a traditional Z-bar linkage with the
parallelism and load handling capability of a tool carrier. Experience the new industry benchmark.
KEEP IT REAL. KEEP IT CAT®
For more information contact our call centre on 0800 21 22 48 or visit www.barloworld-equipment.com

Follow us on Facebook
Barloworld Equipment
Southern Africa
Follow us on Twitter
@Barloworldequip
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