This month’s editorial focus is on mining equipment introduced this year.

Komatsu digs deep

Komatsu America has introduced the 250-ton
(225-t) 830E-AC haul truck for deep-pit mining op-

erations. With large mines around the world evolving

to steeper and longer haul-road grades, Komatsu
has developed an ac-drive truck able to operate
more efficiently in these conditions. It is capable of
climbing at altitudes up to 12,000 ft (3660 m) with-
out performance degradation, claims the company.

Powered by a 16-cylinder Komatsu SDA16V160
diesel engine, the 830E-AC is capable of speeds up
to 40 mph (64 km/h), an 8-mph (13-km/h) increase
over the standard 830E-DC. The ac-drive system,
manufactured by GE Transportation Systems, ef-
fectively allows deep-pit operations to optimize
mine plans by using higher-grade, longer-run pro-
files. The GEB25 traction motor, along with the
GTA41 alternator, is coupled with a new ac control
cabinet that uses IGBT (insulated gate bipolar tran-
sistor) inverter technology.

The ac-drive system upgrades feature an alterna-
tor designed with a dual-impeller in-line blower for

@ consistent operation, a new longer-life transmission,

and a high-capacity retarding package for longer

brake life and improved operation. Komatsu's electric

dynamic retardation for continuous downbhill hauling
allows the 830E-AC to decelerate without frequent
use of brakes, permitting safe travel at higher
speeds—even down long, steep slopes.

High-tensile-strength and abrasion-resistant steel
castings at all critical stress transition zones on a full
butt-welded sectional ladder-type frame give the
830E-AC a durable body construction.

The 830E-AC cab is equipped with an integral
four-post ROPS (roll-over protective structure) and
FOPS (falling object protective structure), adjust-
able air-suspension seat with lumbar support and
arm rests, buddy seat, maximum R-value insulation,
tilt and telescoping steering wheel, and tinted
safety glass power windows. An arctic protection
package is also available for operations in extreme-
ly cold environments to protect suspensions, anti-
freeze, and lube in cold weather applications be-
low -40°C (-40°F).

Options include Komatsu’s payload monitoring
system, PLM IlI, which provides the operator with
accurate figures detailing the mass of the payload,
the gross vehicle mass, cycle times, and empty ve-
hicle mass.

Komatsu has partnered with Modular Mining
Systems to incorporate the IntelliMine mine-man-
agement system, so that trucks can be linked imme-
diately or at a later date. The system uses high-preci-
sion GPS mine-planning package information, a
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by David Alexander

The Komatsu 830E-AC haul truck is powered by a 16-cylinder Komatsu
SDA16V160 diesel engine, and is capable of speeds up to 40 mph (64 kmi/h).

The new D475A-5 crawler dozer from Komatsu is powered by a turbocharged
Komatsu SDA12V140E engine that delivers 860 hp (641 kW) at 2000 rpm.

wireless radio network, and onboard color consoles
to provide continuous guidance to operators, a com-
prehensive view of the mine, and real-time position-
ing of the truck and other equipment in the region.

Transporting the material is the purpose of the
830E-AC, but for moving large quantities of material,
Komatsu has brought the new D475A-5 crawler doz-
er to North America. Powered by a turbocharged
Komatsu SDA12V140E engine that delivers 860 hp
(641 kW) at 2000 rpm, the D475A-5 has an operat-
ing mass range of 113 to 122 ton (103 to 111 t) de-
pending on attachments and options. The engine is
EPA Tier-2 certified.
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Equipped with a 45-yd? (34-m?3), full-U, dual tilt blade, the
D475A-5 is designed for good visibility and balance. To provide
the operator a clear line of sight to the corner edge of the
blade when dozing, the shape of the blade bottom has a re-
vised heel angle and the position of the cab has been moved
forward. Additionally, the mass of the blade has been reduced
by over 2 ton (1.8 t) and strengthened with integral liners to
improve the machine’s balance, productivity, and durability.

To enhance operator comfort, the interior of the cab has a
dynamic noise level of just 70 dB, comparable to a four-door
sedan at highway speeds—reduced by 12 dB compared to the
prior model— and is quiet enough for the operator to listen to
the radio while working. The noise around the machine has
also been reduced to 110 dB, by changing the layout of the
cooling system, using a hydraulic cooling fan to suppress noise,
and improving the noise-blocking and -absorbing performance
of the engine compartment.

The D475A-5 is equipped with Komatsu’s palm command
control system (PCCS), which is an operation control lever re-
quiring low effort and short lever strokes. The travel joystick
provides single-level control of all steering directional move-

ment with thumb button controls. Further improving operator
control is the PCCS blade control lever. The blade action is con-
trolled by a proportional pressure-control valve that provides
precise, responsive control by applying hydraulic output to the
blade in direct proportion to control lever movement.

Other benefits of the PCCS include preset travel-speed se-
lection, auto-shift down function, and precise steering perfor-
mance for smooth dozing, turning, and downhill operation. To
ensure comfortable production dozing is the electronic con-
trolled modulation valve (ECMV) controlled steering clutches
and brakes. When dozing, the ECMV automatically controls
the stroke ratio of the steering and brake clutches depending
on the degree of the load, which enables the operator to make
smooth, precise turns and significantly reduces counter-steer-
ing in downhill operations.

The new K-bogie undercarriage incorporates a full major/
minor bogie system, which softens shocks and vibrations
while traveling over adverse terrain. For increased stability
the D475A-5 has a long-track undercarriage and a low cen-
ter of gravity.

New heavyweights from Case

Case introduced two new articulated trucks that join the exist-
ing 325 and 330. The latest models—335 and 340—have max-
imum payloads of 31 and 36 t (34 and 40 ton), respectively.

The wide chassis delivers both good traction and stability, in
addition to allowing the use of inboard tipping cylinders. Not
only are the cylinders protected from damage, the improved
geometry allows a smoother initial lifting action, thus reducing
long-term component wear.

To aid discharge performance and stability, the tipping body
features a wide bottom section. Coupled with its tipping ge-
ometry and unigue scow angles, this eliminates the need for a
tailgate with the majority of materials. Manufactured in Hardox
400 steel produced by Swedish steel company SSAB
Oxeldsund, the heavy-duty body discharges safely and quickly,
says the company.

Semi-independent front suspension provides a smooth ride,
particularly noticeable on the unladen legs of a haul. The ro-
bust, oscillating rear suspension is fitted on wide chassis rails
and made from extruded steel for long-term reliability and low
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The Case 340 articulated truck features an Iveco engine and ZF
transmission, and has a maximum payload of 36 t (40 ton).
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maintenance costs. An engine brake and dry wheel discs are
standard on the 335, with engine brake and wet multiple disc
brakes standard on the 340.

The ZF 6WG310 transmission provides the operator with
the choice of fully automatic or powershift control of the
6F/3R gear ratios. Each drive axle is equipped with a locking
differential, and a primary differential distributes power be-
tween the front and rear bogies. A second, locking differen-
tial provides the same function for the two rear axles, giving
the truck good adhesion, with gradeability up to 40% (18°).
The integrated torque converter automatically locks up in all
forward gears.

The transmission-integrated driving axle provides good ve-
hicle geometry for operator comfort, drivability, and steering in
all working conditions. The center joint allows for 45° of articu-
lation, serving as a steering function and providing maneuver-
ability in tight spaces. Spherical bearings allow the rear frame
to oscillate, and increased distance between the articulation
pins lowers structural stresses for longer life.

S e il Ak
The tipping body of the Case 340 features a wide bottom section,
which with its tipping geometry and scow angles eliminates the need
for a tailgate with the majority of materials.
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The Iveco Cursor 13 F3B engine de-
livers 340 kW (456 hp) for the model
340, and 300 kW (402 hp) for the mod-
el 335. The powerplant is a Tier-2 emis-
sions compliant, 12.8-L, six-cylinder,
four-stroke, direct-injection diesel engine
that features a variable-geometry turbo-
charger to provide high power with low
fuel consumption. Constant maximum
torque at low engine speeds improves
the rimpull force and the braking effect
when in engine retarder mode.

The sloping hood provides good
visibility for both improved safety and

Big duo from Cat

Two new large mining machines from
Caterpillar can complement each oth-
er or work independently. The new
793D 240-ton (218-t) class mining
truck is available in five different con-
figurations so that customers can select
the arrangement that provides them
the lowest cost per ton.

A one-piece hood
with its own electric-

" hydraulic mechanism
coupled with a tilting
cab provides easy
maintenance access to
the Case 340 engine
and transmission
compartment.

productivity. Centrally located, the
ROPS/FOPS (roll-over protective struc-
ture and falling object protective struc-
ture) is rubber-mounted, climate-con-
trolled, and soundproofed to provide a
comfortable working environment. A
switch opens the one-piece hood with
its own electric-hydraulic mechanism,
which, coupled with the tilting cab—up
to 51°—and opening lateral mud-
guards, provides easy maintenance ac-
cess to the whole engine and transmis-
sion compartment, plus all the main
hydraulic components.

All configurations feature a new
common-rail hydraulics system (CRHS)
that allows individual functions to be
controlled, reducing parasitic power
loss and maximizing available power to
the ground.

The standard-configuration truck is
designed for speed on grade. Up to a

The new 793D mining truck from Caterpillar comes in five different configurations.
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Northwire DataCELL 1939™
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rugged mobile data communications.
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Both the 793D truck and the 994F
wheel loader feature variants of the
Caterpillar 3516B diesel engine.

9% increase in power over its predecessor is provided via the
combined contribution of the uprated engine (5%) and the
CRHS (4%). It will be the choice for miners with short- to
moderate-length hauls on typical uphill grades.

The extended-life wheel station variant has more robust
wheel stations with larger spindles and bearings to make it
better for long uphill applications.

An extra speed version comes with a new input transfer

gear set and different ratios, for a top speed up to 10% higher.

It is designed for relatively long, flat haul profiles.

Designed for applications involving downhill loading, the
extra retarding configuration provides up to 35% greater
maximum retarding speed, achieved by increasing cooling
capacity with higher-density radiator cores and an 84-in
(2135-mm) fan, larger brake discs, and the extended-life
wheel station package.

The fifth configuration available is for high altitude, and it is
based on the 793C high-altitude arrangement powered by a
3516 “short stroke” engine with a special compound turbocharg-
ing arrangement. It also includes the extra retarding package.

The first four configurations come with the 3516B HD (high
displacement) engine that delivers 5% more power than its
predecessor, taking the 793D to 2415 hp (1800 kW). To ac-
commodate the higher power, there have been changes to the
engine and powertrain, such as drilled piston rods to maintain
better lubrication, a new turbocharger with a more robust tita-
nium compressor wheel, an additional disc and plate in the
lock-up clutch, and improvements to transmission and power-
train monitoring systems.

In designing the new configurations, Cat developed a ma-
trix that revealed 11 typical haul profiles. The goal then was to
find a match between productivity and cost performance. The
793D is also the first global mining truck to be developed with
Caterpillar's Six Sigma process.

Not only does the 793D break from “one-size-fits-all” prod-
uct development, but a number of enhancements also are
available, including a new Caterpillar Comfort Seat that pro-
vides more adjustments and a three-point seatbelt restraint, a
wider diagonal-access stair, toe boards to the upper platform,
a rear access platform with folding handrail, new high-intensi-
ty-discharge lighting, and heated mirrors.

The new 994F wheel loader also builds on the durability of
its predecessor—the 994D—and provides significant increases
in productivity as well as an improved operator environment.
Compared to the 994D, the 994F features a 10% increase in
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Caterpillar’s new 994F wheel loader features a 14% increase in
engine power compared to the 994D it replaces.

hydraulic flow, an 8% increase in hydraulic pressure, and a
10% increase in rimpull.

The 994F standard lift arrangement with a payload of
38 ton (34.5 t) and rock bucket capacity of 24.5 yd* (19 m?)
is matched to the Cat 785 and the 789. A 994F high lift with
a payload of 34 ton (31 1) is well matched with Cat 789 and
793 trucks equipped with standard bodies.

For coal-loading operations, the new 994F super-high lift
can efficiently load Cat 793 or similarly sized trucks equipped
with coal bodies. Dump clearance of over 24 ft (7.3 m) and
dump reach of 11 ft (3.4 m) in conjunction with the 994F hy-
draulics improvements deliver quick cycle times. The 994F su-
per-high lift employs additional counterweight to handle a
34-ton (31-t) payload and a 47-yd? (36-m?) coal bucket.

In the 994F, the Cat 3516B HD EUI (electronic unit injector)
engine delivers 1577 hp (1174 kW), a 14% increase compared
to the conventional 3516 in the previous model. Net power is
1429 hp (1065 kW), also 14% more than the 994D. In addi-
tion to internal changes that enhance torque rise and durabil-
ity, the engine features new turbochargers, high-capacity air
cleaners, and dual 80-A alternators. The Caterpillar Oil
Renewal System is available on the 994F, and offers a means to
eliminate oil changes and increase machine availability.

New drivetrain components include larger gears, higher-
capacity bearings, and a wider ring-gear assembly for improved
reliability and long service life. A 26% increase in powertrain
oil flow, increased low-pressure filter capacity, and the addition
of two oil-to-air coolers extend the life of components. The
hydraulic system features three fixed-displacement pumps and
a new variable-displacement implement pump with electro-
hydraulic control.

A new, larger cab with lower sound levels accommodates
the new Cat Comfort Seat for the operator, and a trainer seat.
The new cab offers good visibility that can be further enhanced
with the optional rear-vision camera system. High-intensity-
discharge lighting is another option.

The ground-level service center makes routine maintenance
easier, where the implement, steering, brake, and engine cool-
ant tanks and radiator can be filled or topped off. Also, engine,
transmission, and air compartments can be filled and drained
from the ground level.

The 994F will be available in the second quarter of 2005.
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Mine transport from Normet =
Normet of Finland, a supplier of rubber-tired mobile equip- An example of the underground-special design of the RBO g
ment for mining, has developed the Normet RBO, a completely s the suspension, with parabolic leaf springs and hydraulic o
new mining transportation vehicle designed specifically for un-  shock absorbers front and rear that are not typically found in >
derground use. other mining transport vehicles. Other features designed for g

In the past, personnel had been transported in mines and underground use include sound insulation, a fresh-air blower =
tunnels by vehicles not originally designed for underground with filter, and interior lighting. In addition to xenon and halo- c
use, such as cars and tractors, and the vehicles have proven not  gen headlights, the light rack on the roof has a revolving warn- @
to last under extreme underground conditions. ing light and remote-control working lights. 5

BRUSHWELLNMIAN

ENGINEERED MATERIALS

o ToughMet’ is the
for underaround mining cse. e 900-Ib gorilla

of bearing materials.

The robust suspension of the Normt ToughMet's combination of Strength + I“briCity

RBO, with parabolic leaf springs and

hydraulic shock absorbers front and rear, means longer bearing life and more control over downtime.
was designed for long life underground.

Bearings made with ToughMet last longer and require less frequent maintenance and lubrication
while virtually eliminating unplanned downtime. Proven successful in the toughest applications,
from corn fields to coal mines, ToughMet's unique copper-nickel-tin system gives you strength
and lubricity in one superior material. So don’t monkey around with conventional bronze or
steel bearing materials. Go with the gorilla.

Visit us at ToughMet.com/gorilla-oh or call us toll-free at 800-375-4205.
We'll be glad to share engineering data and applications experience
on ToughMet.

ENGINEERED MATERIALS

[TOUGHMIET) _|

BRUSH
WELLMAN

The seats in the Normet RBO have a T-
shaped back to accommodate equipment
worn by miners.
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The Normet RBO features a choice of electronically con-
trolled, low-emissions engines that include the 97-kW (130-hp)
3054 E DITAAC from Caterpillar and the 96-kW (129-hp)
BFAM 2012 CE from Deutz. Driving safety in narrow and steep
tunnels is achieved with an electronically controlled automatic
hydrostatic four-wheel-drive transmission from Linde, hydro-
static power steering (right- or left-hand side), two-circuit oil-
immersed multidisc service brakes, and a failsafe parking/emer-
gency brake.

The heavy-gauge tube frame is not only strong, but also
provides storage for long, heavy drill steels. Flexible rock shields
are fitted to the corners and sides.
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Three from Liebherr

According to Liebherr, it's T 282 B is, with a payload capacity
of 400 tons (363 1), the world’s largest diesel-electric truck. The
T 282 B is an upgraded version of the original T 282 model
that Liebherr introduced in 1999, of which there are 50 units
currently operating in mining operations worldwide. In addition
to increasing the payload capacity as a means to minimize
overall operating cost, several other substantial measures were
incorporated to reduce tire and fuel costs and prolong mainte-
nance intervals.

The 20-cylinder MTU/Detroit Diesel engine delivers
3650 hp (2722 kW), which is 35% more engine output than
before. The top speed of the T 282 B remains at 40 mph
(64 kph), but the more powerful engine gives the truck better
acceleration and allows higher speeds to be maintained on
gradients when transporting higher-capacity loads.

More than 200 product improvements have been incorpo-
rated into the new T 282 B. By strengthening some of the basic
elements of the main frame, the load capacity is increased.
Access points to various hydraulic system and oil filters are at
eye level, which helps to keep maintenance and installation
costs down.

The new cab for the T 282 B has been designed with an
integrated ROPS (roll-over protective structure) as part of the
cab frame, increasing the operator’s field of view and promot-
ing safer operating conditions. The new operator’s cab interior
is over 10% larger than before, and includes electric windows
and automatic climate control.

Liebherr has also launched the 132-ton (120-t) R 984 C
Litronic hydraulic excavator. The twin turbocharged and after-
cooled Cummins diesel engine delivers 685 hp (504 kW),

Liebherr claims that the T 282 B, with a payload capacity of 400 ton
(363 t), is the world'’s largest diesel-electric truck.
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The Normet RBO cabin has room and seatbelts for five
people, with heating and air conditioning, a laminated safe-
ty windscreen, and is ROPS (roll-over protective structure)
and FOPS (falling object protective structure) approved. The
seats are specially designed with “T” backs to accommodate
mine belts.

The open cargo bed with 1-t (1.1-ton) carrying capacity can
also be equipped with a crane.

matched by an efficient radiator and hydraulic cooling capac-
ity. The R 984 C Litronic in standard configuration is able to
perform reliably in mines at ambient temperatures of up to
130°F (55°C).

The R 984 C Litronic operates with backhoe buckets of up
to 13.1 yd? (10 m3), and bottom-dump buckets of up to
13.75-yd? (10.5-m? capacity.

Good durability is the result of high-tensile-strength steel
plates for the hollow box structure, with large steel castings at
all pivot points. The entire attachment is particularly resistant to
torsional bending due to the widely spaced mountings with
separate bearings.

The 132-ton (120-t) R 984 C Litronic hydraulic excavator from
Liebherr features a turbocharged and aftercooled Cummins diesel
engine that delivers 685 hp (504 kW).

The Liebherr R
994 B Litronic
hydraulic mining
. excavator can
load a 110-ton
(100-t) truck with
three cycles.
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Approximately 40% of the total machine mass is allocated
to the undercarriage. The resulting low center of gravity, com-
bined with the large footprint of the undercarriage, helps to
give smooth and accurate operation and the full use of the
high digging forces. Optionally, the undercarriage of the R 984
C Litronic is available with removable side frames whenever
legal requirements limit transportation dimensions.

Access to the operator station is easy via a wide catwalk
and a platform with guardrails. Specially developed for earth-
moving equipment, the sturdy monitoring displays and con-
trol consoles are arranged within easy view of the operator
and assure precise operation of the R 984 C Litronic. All mal-
functions and deviations during operation are displayed on
the monitor, automatically stored, and are accessible to the
service technicians.

Liebherr's other addition to its broad range of hydraulic

Oldenburg’s special mining

The Oldenburg CXM is a utility truck designed for mining and
other heavy-duty off-road applications. While all CXMs share a
common drivetrain and chassis, each truck is customized to
customer specifications. CXMs have been put to work as per-
sonnel carriers, maintenance trucks, explosives carriers, scissor
lifts, and crane trucks. Introduced less than four years ago,
Oldenburg CXM trucks are now operating in the U.S., Canada,
Mexico, and Chile.

The new CXM 300 features a modular frame construction
that reduces delivery lead times for customized units. Power
comes from a Caterpillar CAT3054E DITAAC engine that de-
livers 139 hp (104 kW) at 2200 rpm through an ITL four-speed
automatic transmission. The ITL axles are rated at 27,000 Ib
(10,000 kg).

The modular design of the Oldenburg CXM 300 is an al-
ternative to conventional diesel off-highway trucks, provid-
ing more than twice the useful life and half the annual

The CXM-300 from Oldenburg is an off-road heavy-frame utility truck
designed specifically for use in mines.

The DHT1 utility truck from Oldenburg has a capacity of 30 ton (27 t).
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mining excavators is the R 994 B Litronic. The new R 994 B
Litronic is a loading machine for mining trucks in the 110- to
165-ton (100- to 150-t) category. The 12-cylinder Cummins
QSK 45 turbocharged diesel engine delivers 1500 hp

(1120 kW). With a bucket capacity of 23.5 yd3 (18 m3), the
R 994 B Litronic can load 110-ton (100-t) trucks with three
cycles, and 165-ton (150-t) trucks with six cycles. The main-
tenance-free undercarriage is suitable for travel speeds of up
to 1.9 mph (3 km/h).

Wherever possible, several areas that require routine atten-
tion are combined at centralized locations to simplify servicing.
An example of this is the hydraulically operated service flap in
the rear floor area of the upper deck. Optimally protected
when it is closed, the ports with quick couplers for all operat-
ing materials are at chest height for servicing staff after open-
ing the flap.

truck

maintenance costs, according to the company. The CXM is a
4-ton (3.6-1) truck in an envelope barely bigger than a 1-ton
(0.9-1) pickup. The CXM 300 can tackle many of the same
jobs currently done by more expensive articulated utility
trucks, says Oldenburg.

Another new vehicle from Oldenburg is the DH1 utility
truck. Powered by a Tier-2-compliant diesel engine, it features
an enclosed cab, 30-ton (27-t) capacity, and a turn-in entry of
16.5 ft (5 m). The tractor and drivetrain come from the
Oldenburg UV series of articulated mine trucks, and the push-
plate trailer from the BH series battery hauler.

PHONE 231-879-3372 FAXx 231-879-4330
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