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Tracked tractors are becoming more popular for heavy tillage work due to their ability to put power to
the ground. This month Kondinin Group researchers Mark Saunders, Josh Giumelli and Ben White
put four popular brands of tracked tractor head to head in the ultimate tug of war.

I

n terms of putting power to the ground,
larger rubber-tracked tractors are the
true heavyweights on farms across
Australia. Recent Kondinin Group
tests near Esperance, Western Australia,
have demonstrated exactly what these
tracked tractors are capable of, pitting four
popular brands head-to-head in a drawbar
dynamometer test. Results for drawbar
force, track slip and fuel consumption were
recorded across a range of loads
Rubber tracked tractors are not new, in
fact, Caterpillar released their first in 1986.
But with a focus on flotation and tractive
efficiency, there appears to be a renewed
interest in this market sector with recent

new releases, and sales of tracked machines
have been growing in relation to their
wheeled counterparts.
Challenger’s twin-track arrangement has
the advantage of simplicity of design, but
the four-track design as used with Case
IH’s familiar Quadtrac shares some of the
flexibility of a large articulated rubber-tyre
tractor, with lower ground disturbance
when turning.
Farmers will have their own opinions
on the benefits of each design, and also the
relative merits of tracked tractors versus
wheeled tractors for their own operations.
But in terms of what they can pull, the
drawbar dynamometer has the final say.

Kondinin Group approached all five
tracked tractor manufacturers with a view
to testing their highest horsepower units.
We were supplied a Challenger MT 865E,
Case IH Steiger 600 Quadtrac, New Holland
T9.670 SmartTrax II, and a John Deere
9520RX, although this was not the highest
horsepower John Deere tracked machine
available.
Versatile were unable to supply a
DeltaTrack 620 for testing, but we were
able to inspect and drive a unit for a review
included in this report. Kondinin Group
hopes to test both the Versatile DeltaTrack
and top of the range John Deere 9620RX
in the near future.

Photos: Ben White, Josh Giumelli
and Mark Saunders
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Tracked tractors put on trial
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TRACK v TYRES
In terms of sheer ability to put power to the
ground, rubber tracked tractors are a safe bet
in most operating conditions. Tracks have
high floatation due to their large contact
area and provide impressive grip if ballasted
correctly. For heavy tillage operations they
are hard to beat.
When set up correctly, wheeled tractors
operate with wheel slip in the region of 8
to 12 per cent, whereas for rubber tracked
machines, this window is much lower at two

to five per cent. It then stands to reason that
a tracked tractor will convert more of its
engine power into traction, all things being
equal. This conversion of engine power
to drawbar power is known as tractive
efficiency.
But there are also disadvantages with
tracked machines which see plenty of
farmers still using wheeled tractors in
preference. Firstly, the purchase cost is
higher than an equivalent wheeled tractor,
sometimes significantly so, and resale

options can be limited when it’s time to
trade it in.
While there are fuel savings available
with tracks, other operating costs can nullify
any money saved. There are a greater
number of moving parts and wearing
components with a tracked tractor, and
mid wheels and idlers will often require
attention during the machine’s lifetime.
When operated correctly, wheeled tractors
will cost less in rubber over an equivalent
lifetime, especially if the machine is driven
on the road regularly. And on that point,
wheeled tractors generally have higher
maximum travel speeds, and a more
comfortable ride on the road or across the
paddock. Wheeled tractors can have tyre
pressure reduced for improved floatation
and improved traction in the paddock,
and then increased for reduced wear when
driving on the road.

TRACKED TRACTORS TAKE
UP THE STRAIN

Kondinin Group machinery researcher Mark Saunders and AGCO’s Tim Oldaker discuss the finer points of the
Challenger’s track suspension system. It was the only twin-track configuration machine in the test.
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Putting the tracked tractors head to head on
a level playing field involved the use of a
drawbar dynamometer to measure the force
exerted by the tractor, and a 6m wide Nufab
Hydramax deep ripper with 18 tines to
provide the load.
In simple terms, the ripper was lowered
into the ground and the force on the
drawbar recorded. By varying the depth,
the load could either be increased or
decreased. Instantaneous fuel consumption,
track slip and engine load were recorded
simultaneously.
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Sticky beak: Kondinin Group engineer
Josh Giumelli inspects the service
access in the John Deere 9RX. All
machines were assessed for their ease
of access to vital service locations.

Figure 1: Maximum draft force measured (kgf)
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John Deere 9520RX
(Narrow)

Case IH Steiger 600
Quadtrac

Tractor ground speed was maintained at
6km/h, which was verified through the use
of a radar attached to the dynamometer and
mounted on the ripper frame. Several runs
were performed to improve the resolution
of results, culminating in a maximum draft
force test, where the ripper was lowered to
almost maximum depth in an effort to ‘pullup’ the tractor (see figure 1).
Individual graphs of fuel use and track
slip versus drawbar force are included in the
individual reports.
Maximum drawbar force recorded was
the highest reading obtained from the
dynamometer which could be successfully
replicated. In most cases, track slip was
the limiting factor, with many machines
breaking traction, heading towards 20 per
cent or more slippage. If track slip was
low at this point, engine speed would drop
under load, indicating engine power was the
limiting factor, not grip.
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Table 1. Cabin noise levels at 15,000kg load
New Holland T9.670 SmartTrax

76

Challenger MT 865E

74

John Deere 9520RX (Narrow)

75

Case IH Steiger 600 Quadtrac

75

Versatile DeltaTrack*

75 @ 6km/h, 85 @ 25km/h

* Not tested under load, but at 6km/h (1750 rpm) and 25km/h (1750rpm)

Strain to bear: The drawbar dynamometer consisted mainly of a loadcell placed in between the
tractor’s drawbar and the implement. Readings were then recorded electronically, along with ground
speed from a radar unit mounted on the bar.

10,000Ltr Diesel Storage Tank
10,000Ltr Diesel Storage Tanks
10,000Ltr Diesel Storage Tank with 12V
or 240V 60LPM Pump

$8089.40 inc GST

10,000Ltr Diesel Storage Tank with 240V
80LPM Pump

$8226.90 inc GST

10,000Ltr Diesel Storage Tank with 240V
100LPM Pump

$8336.90 inc GST

1300 346 060
www.coerco.com.au

*Terms & Conditions apply

Available from your local Distributor!
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Remembering that rubber tracked tractors
should have a track slip in the region of
two to five per cent for maximum tractive
efficiency, the excessive wheel slip of
around 20 per cent at maximum drawbar
load does not indicate a lack of ballast, but
simply an extreme operating condition.
For day-in, day-out operation, ballast
should be added in accordance with
manufacturer’s instructions if track slip
is excessive, but not if the tractor is being
operated at 100 per cent engine load.
If you continue to add weight to a tractor
to reduce track slip, to the point at which
power becomes the limiting factor (a drop
in engine speed), it is likely that long-term
damage will occur to the transmission, final
drives or track system. Not to mention the
excessive fuel consumption and engine wear
that will occur as well.
In reality, most tractors exhibited close
to ideal ballasting for the test conditions.
Manufacturers supplied the tractors with
the instruction to ballast them appropriately,
but in most cases excessive ballast was
not added.
The beauty of the test method used is
that measurements taken in this manner
are largely unaffected by soil type and the
implement used. Only the ground surface
condition, which can influence track slip, is
a variable which needs to be kept consistent.
The test is analogous to measuring the
power of a rotating shaft or wheel, where
a brake is gradually applied to measure
maximum horsepower. To measure cabin
noise at 6km/h under load, the ripper depth
was adjusted to give a drawbar load of
15,000kg, at which point the measurement
was taken (see table 1).
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Ripper work: A 6m Nufab Hydramax deep ripper was
worked at a depth of up to 700mm in order to load up
the tractors and record maximum drawbar force.
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BALLASTING BASICS

of the operating parameters of a tractor,
and there must be some to achieve optimal
efficiency.
By rights, ballasting a tracked tractor
should be easier than a wheeled tractor, as
there is one less variable to contend with
– tyre pressure. Ballast weights are simply
added to the front or rear of the tractor, or to
the track frames and idler wheels in the case
of the Challenger, to ensure even weight
distribution under load and correct slippage.

Ballasting a tractor correctly is more of a
science than some people might imagine.
The aim of ballasting a tractor is not to
‘eliminate slip’, but rather to maximise
tractive performance. This means the tractor
should be operating at or near maximum
tractive efficiency for the majority of
time. Added benefits are reduced fuel
consumption and prolonged equipment life.
Wheel or track slip is an essential part

In addition to front and rear ballast, tractors
such as the New Holland SmartTrax and
Case IH Quadtrac also use a tri-point
oscillation bar to shift weight forward under
load, keeping the nose down. But no amount
of ballast will correct a tractor pulling an
implement which is too large. In other
words, if track slip is above five per cent
and the engine cannot be run at rated rpm,
the unit does not have enough power and no
amount of ballast will correct the situation.

Table 2. Tracked tractor specifications
Tractor weight
unballasted (kg)

Max weight
(kg)

Engine make
and capacity

Engine power
(rated kW)

Engine power
(max) kW

Transport width
(m)

Fuel tank cap
(litres)

19,321

25,362

AGCO POWER,
16.8 LT, V12

405

440

3.6
(on 30" tracks)

1250

Quadtrac

24,985

29,030

FPT 6cyl 12.9L

453

500

2.997

1779

Rowtrac

24,726

27,216

FPT 6cyl 12.9L

379

416

3.811

1287

9520RX

23,587

28,123

John Deere
13.5L

388

427

Variable 3.65
(on 3m)

1514

9620RX

24,948

28,123

Cummins 15L

462

500

Variable 3.65
(on 3m)

1514

25,765

28,337

FPT - 6 cyl,
12.9L

449

499

3.475

1280

27,669

31,669

Cummins QSX
15 L

432

462

3.886

1800

Brand/Model
AGCO
Challenger MT 865E
CASE IH

John Deere

New Holland
Smart Trax
Versatile
Delta Track
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Acknowledgments: Andrew Fowler,
Condingup WA; Tim Oldaker, AGCO;
Simon Staines, Esperance, WA; Paddy
Barber, Esperance WA; Farmers
Centre, Esperance; McIntosh and Son,
Katanning, WA and Owen Grahame.

Monitoring vital signs: Kondinin Group research manager Ben White monitors drawbar force and travel speed
using a drawbar dynamometer unit specifically designed for measuring tractor draft and horsepower.

Track width
options (mm)

Wheel track
(m)

Transmission

Road speed

Hydr oil flow
rate

Hydr remotes

ISOBUS (Y/N)

RRP incl GST ($)

700, 760, 915

2.3m-3.2m

CAT 22, 16F/4R

40km/h

321L/min

5 std/6 max

Y

$667,199

760

2.247m

16 F/2R
powershift

40km/h

428L/min

4 std/up to 8 opt

Y

$840,855

460, 530,
610, 760

3m

16 F/2R
powershift

40km/h

428L/min

4 std/up to 6 opt

Y

$739,044

460, 610,
760, 910

2.032-3.048

18spd e18
Powershift

40km/h

435 L/min

4std/6opt

Y

$702,900

760,910

2.032-3.048

18spd e18
Powershift

40km/h

435 L/min

4std/6opt

Y

$766,566

916

2.56m. 3m opt

16 speed
Powershift

30km/h

427 L/min

6 stnd

Y

Contact NH or
dealer

760

3m from factory CAT TA 22 P/shift

40km/h

416 L/min

6 stnd

OPT

$618,620
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There is a tendency to specify tracked
tractors with wide belts and maximum
ballast in an attempt to put the most power
to the ground. While this may be true in
some situations, it certainly does not hold
for the majority of paddock conditions.
A wide track will invariably need more
ballast than a narrow track to put the same
amount of power to the ground. This is
because for the same weight, there is lower
ground pressure with the wider track, and
hence less grip. Wider tracks have a higher
level of floatation and are designed for
boggy or sandy conditions where lower
ground pressure is an advantage.
To load a wide-track machine up to the
eyeballs with weights will only shorten the
life of the tractor and use more fuel. More
of the tractor’s power will be used simply to
move itself and overcome rolling resistance,
before it can actually put any of it to work
on the drawbar.
For more information on ballasting your
tractor, talk to your dealer who should have
access to a ballasting calculator or manual.
See Farming Ahead 280, May 2015 for a
Research Report on ballasting.
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Twinning: The Challenger MT
865E is a twin track design but
was no slouch in the drawbar
power stakes.
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AGCO Challenger MT 865E

W

hile the Challenger is not
obviously a four-tracked
tractor, it has been a
mainstay in heavy drawbar
work on broadacre farms for decades (first
launched in 1986). AGCO was keen for
Kondinin Group researchers to test the twin
track system (called Mobil-Trac) and we
gratefully obliged.
Powered by an AGCO Power 16.8 litre,
V12 engine punching out a rated 410kW
(peaking at 440kW), the Challenger MT
865E is no slouch.
The big V12 (which has dual, twin
turbos) provides a reasonably flat torque
curve which peaks at 2600Nm at 1500
engine rpm.
The engine feeds a Caterpillar TA22,
16 forward gear and four reverse gear
transmission via a power shift lever on the
arm rest. Top speed is 40km/h.
There are three models in the range,
starting with the MT 855E and peaking with
the MT 875E which is rated at 440kW.

The test tractor was ballasted up with
front weights, undercarriage weights
(located between the rear drive wheel
and front idler wheel) and “wheel”
weights – bolted onto the front idler of
the Challenger.
The undercarriage weights (64 of them
per track) which are stacked in between the
drive wheel and front idler would prove a
little tricky to fit as there is little room for
the threaded bar to be installed close to the
drive and idler wheels.
But ability to tweak the ballasting is a
big plus on a tractor of this size with a twin
track design, while still aiming to maintain
an ideal front to rear weight split of 60:40.
Total weight of the Challenger for testing
was 25,100kg.
The ballasting proved to be spot on with
the Challenger recording the second-best
maximum draft force of the testing at
24,450kg.
Fuel use was also low for a tractor
delivering that amount of draft force, with

Track system

In-cab layout
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WHAT WE LIKED





Power delivery and fuel economy
Draw bar visibility
Cab access and platforms
Pre-cleaning air filtering

WHAT COULD BE BETTER
 Undercarriage weight installation
 Soil disturbance on turns
 Small screen in cab
rates varying from 65.7 litres per hour
(15,000kg draft force) to 89.8 litres per hour
at maximum pull.

TRACKS
Not much has changed with the basic design
of the Challenger Mobil-Trac twin track
system over the years, relying on a frictiondrive rear wheel, front idler, reaction arms
and mid wheels.
The MT 800 series Challengers have a
rear drive wheel diameter of 1560mm while
the front idler diameter is 950mm and the
mid wheels are 360mm in diameter.
The MT 865E tested was fitted with
760mm wide Extreme Ag tracks (30-inch)
which provides an outside-of-lug to outsideof-lug width of 740mm. Track centre-tocentre (width) was measured at 2960mm
and the track footprint length was 3080mm.
With a ballasted weight of 25,100kg, the
Challenger provides 5404kg of pressure per
square metreof track on the ground.

© Kondinin Group – Reproduction in whole or part is
not permitted without permission. Freecall 1800 677 761

www.farmingahead.com.au

UP • R ES

IN I N G
Access to the cabin is excellent thanks to
steps and a walkway which runs above
the Challenger’s track however a roll
curtain above the cab door can be a slight
hinderance.
Forward visibility is fair with a wide
bonnet which is not raked all that steeply.
www.farmingahead.com.au

fill and dipstick is simple. Owner feedback
suggests the engine side covers rarely see
the light of day once removed thanks to the
tricky spring latches holding them in place.
There are also a couple of handy storage
areas built into the entrance platforms which
had ample room for a grease gun, tools
and hose.
The engine air cleaner element is easy
to get to with four rubber straps to remove,
located just in front of the cab (on the
entry side).

FRONT END
The large bonnet is quite easy to lift and
latches on either side at the front are easily
released. The Challenger was the only
tractor fitted with a steel strut to lock the
bonnet up, which is a good safety idea when
the bonnets are so large and heavy.
Access to the cooling elements is
excellent with the front radiator hinged from
the bottom while the battery pack is neatly
tucked between the front weight pack and
radiators.
With the engine side covers removed
(which was a little tricky), access to the oil

REAR END
Closed centre, pressure-flow compensated
hydraulics provide 220 litres a minute
flow as standard with an optional 325 l/
min available. Four remote couplings are
standard with a further two optional.
Access to the remotes is good which are
close to the hydraulic oil filler cap. The
Challenger tested was fitted with a Power
Take Off shaft.
Fuel tank capacity is 1250 litres and
refuelling requires filling from just next to
the rear of the cab door.
Platforms around the cab are sturdy and
there is a handy grab rail which runs around
the top, rear side of the cabin.
Price as inspected: $667,199 incl GST
More details:
www.challenger-ag.com/eapac/au

Challenger MT865E

Rated power: 403kW Weight as tested: 25,362+ballast kg

Slip and fuel use under draft
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CAB

Rear vision, especially to the tractor hitch
is however, excellent. The operator is able
to see the front of the tracks on both sides
of the cab with the exhaust elements in line
with the cab’s A pillars.
Cab dimensions measured at the
operator’s head height were 1550mm long
and 1580mm wide.
Cab noise under load was 74dB, the
lowest measured in this round of testing.
The cab is comfortable with controls
easily within reach of the operator but the
steering takes a little getting used to. The
seat swivels 32 degrees (either left or right).
AGCO’s Tractor Management Centre
is located on the armrest which puts most
controls at the fingertips but the virtual
terminal is quite small.

Track slip (%)

Rear drive wheels are run directly
from the transmission, not requiring any
reductions while the four fully-oscillating
mid wheels are fixed on dual bogeys.
Hard bar suspension comes via what
AGCO calls “Marsh Mellow” springs which
are like a thick rubber collar. There is also
some shock absorption on the rear axle to
soften sharp jolts when using the tractor for
tasks like chaser bin work.
The Camso Extreme Ag tracks are
rated at 40km/h and all 800 series MT
Challengers are fitted with the 760mm wide
belts. The Extreme Ag tracks have a slightly
thicker (40mm) carcass and the lugs are also
slightly taller than standard.
AGCO’s Tim Oldaker said they would
expect at least 6000 hours from a set of
tracks (in normal conditions). Replacing the
belts with an original Camso tracks will cost
about $18,000 per track.
Oldaker said the polyurethane-coated
mid-wheels should last for two sets of
tracks.
Maintenance on the tracks requires the
hub oil on the mid-wheels and idler wheels
and oil in the reaction arm to be replaced
every 500 hours. The oil is visible via a tiny
sight window on each of the hubs.
Track tension is monitored from the
cab and an operating pressure of 2900psi
is expected. A hose port/valve on an
accumulator allows for the tension to be
released for removal.

Drawbar view from the cab

0
25000

Draft force (kgf)
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Operator entry

Under-bonnet access
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Quadtrac: Synonymous with multi-track
articulated tractors, the Quadtrac put
down just over 25,000kg of draft force
pulling a Nufab ripper down to 700mm
at Condingup, Western Australia.
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Case IH Steiger 600 Quadtrac

H

aving been available since the
late 1990’s the Quadtrac debuted
with a 265kW (360hp) model
based on the 9370 Case IH.
Synonymous with the four-track tractor
design, the Quadtrac has arguably become
the benchmark by which other machines are
compared, so the inclusion of the Quadtrac
in this testing was essential.
Powered by the FPT 12.9 litre, six
cylinder, bi-turbo engine pushing out a
rated 447kW with maximum power output
of 492kW and peak torque of 2848Nm,
the Steiger runs the same tier 2 engine and
delivers the same rated and peak power as
its New Holland stable mate.
Of the four machines tested, the Case
IH and New Holland had the highest
specified rated power, but machine masses
differed with the Steiger 600 Quadtrac
having an operating mass on the day of
24,874kg plus fuel. This combined with
the largest effective contact footprint of
nearly 5.5m2,(1850x740mm per corner)

helped the Quadtrac achieve the highest
drawbar draft force recorded during testing
of 25,010kgf. Additional ballast of 2428kg
on the front and 4489kg on the rear can
be added to optimise ballast according
to application. But during testing, engine
power approached 100% as slip broke out,
demonstrating that in standard configuration
on the soil surface as tested, additional
ballast was not required.
At peak draft force the Quadtrac
telemetry indicated a significant fuel intake
of 117l/h, the second highest consumption
rate recorded and only slightly behind the
New Holland.
At five per cent slip, the Quadtrac
recorded 15,500kgf while at 10 per cent
slip, the drawbar dynamometer measured an
average of 20,650kgf.
The Steiger 600 Quadtrac tested
was running a 16 forward, two reverse
powershift transmission, but on models
below 368kW (500hp), a CVT option is
available. For roading, the tracks are rated
to a 40km/h maximum operation speed.
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Forward visibility
Sight glasses on wheels
Pivoting ladder with articulation
Remote hydraulic layout
Exhaust and air elements in line
with A pillars

WHAT COULD BE BETTER
 Breather on fuel tank obstructs view
 Basic finish level in the cab
 Fuel consumption at maximum load

The undercarriage design on the Steiger
600 Quadtrac utilises a cast drive sprockets
measuring 905mm in diameter with two
695mm idlers spaced 1850mm apart. Drive
wheels engage the belt with eight lugs.

Both drive and idlers are a spoked design to
assist mud and debris flow out of the track
assembly.
Three 330mm bottom rollers sit between
the idlers; both idlers and bottom rollers
have no lip to trap material allowing soil
and trash to escape and maintain seal life.
The bottom rollers on MY19 models have
a rubber bushing and air system offering
a small amount of lateral oscillation.
MY20 models will also see bottom rollers
move from being cast, to fabrication in
polyurethane, as per the RowTrack models.
Unique to the Quadtrac are sight-glass
hub covers which offer an instant visual
assessment of oil levels in the hub as well as

Track system

Off-side access

TRACKS

Operator entry

WHAT WE LIKED
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Under-bonnet access

View from the rear

oil condition, a feature we would like to see
on other track assemblies.
Tracks are auto-tensioned to about 689bar
(10,000psi) and feature a remote connection
to release pressure for track removal.
Track centres measured 2250mm.
Wheelbase (axle-to-axle) is 3.91m.
The track itself is a Camso Ag 6500
with a 35mm thick carcass and lug to
lug track outer width measuring 740mm.
Replacement tracks cost $16,390 including
GST per corner.
Underframe clearance is 290mm with the
lowest point being directly under the hitch
For comparison, the price difference
between a dual-wheeled Steiger and the
track version is substantial at around
$220,000 including GST.

operator terminal controls. Some essential
engine operating parameters are duplicated
on the right-hand-side A-pillar.
The cab is relatively basic but spacious
offering 1640mm width and around
1850mm front to back at operator head
height. Foot rest bars are mounted on the
steering console and while a foot-operated
decelerator is also standard fitment.
Ride comfort is assisted by cab
suspension in the form of four-point springs,
dampeners and anti-roll bars. The operator
seat is heated and air-suspension is “active”.

battery replacement more difficult, access
is very good with a gas-strut lid on the
battery box.
A 12 volt and 24 volt isolator switch
and the windscreen washer refill is located
inside a substantial steel door which carries
the off-side cab access ladder. There would
be opportunity to mount a substantial
storage area inside should it be needed.
A transmission oil sight glass and
fuel level indicator tube can be seen
when standing on the cab entry side of
the articulation point. Safety locks for
articulation rams are provided.
Sturdy hand rails and steps are provided
for re-fuelling making fuel fill an easier
task than the Steiger’s blue cousin. Fuel
tank construction is steel and capacity is
1779 litres.

www.farmingahead.com.au

REAR-END
From a hydraulics perspective, oil flow
rate is 428L/m as standard with twin flow
pumps. Four remotes are included, but the
machine can be optioned with eight.
Both Case IH Quadtrac and New Holland
Smart Trax share a “tri-point oscillation”
system.
This is a solid steel bar around 50mm
thick and 250mm wide, running from the
drawbar to the mid-frame. Under load,
weight is transferred forward. 1000rpm PTO
is an option.
Retail price as tested: $840,855 incl GST
More details: www.caseih.com

Case IH Steiger 600 Quadtrac

Rated power: 447kW Weight as tested: 24,874+kg

Slip and fuel use under draft
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Cab entry is reasonably easy with a slightly
angled entry ladder and plenty of grip rails.
This ladder is connected to the articulation
geometry and moves out of the way of the
tracks when turning.
The cab door handle is located in the
bottom right-hand corner of the door
allowing the door to be easily latched and
unlatched from the ladder.
Cab vision is equally the best in the
company of other machines tested with
both the exhaust and air cleaning elements
neatly tucked away in front of the A-pillars
on either side and follow the profile of these
pillars. The steeply sloping bonnet assists
with good forward vision although the front
tracks cannot quite be seen in the driving
position. A 360 degree light package is
standard.
Like the New Holland, plenty of thought
has been given to the sloping fuel tank
and split hydraulic towers at the rear-end
to aid drawbar vision. But the diesel tank
breather sits plumb in the line of vision
to the drawbar and could be easily moved
sideways to improve drawbar visibility.
A right-hand-side opening door makes
harnesses and electrical connections easier
eliminating the need to climb over a seat
and other electronic displays. Railing
provision to mount displays and monitors
is very good.
An AFS Pro 700 terminal is standard
fitment and is mounted at the front of the

Access under the bonnet is simple with a
latch and handle for lifting.
Access to the cooling package, like the
New Holland is excellent, with a bottomhinge on the large radiator allowing it to tilt
forward after removing two lynch pins.
Access to engine oil filters is gained once
the bonnet is lifted and side panels removed.
All engine fluid checks are done on the cab
entry side. Oil fill is on the off-side.
Hydraulic oil filters are also located on
the off-side and are easily accessible. The
cabin air intake is under the cabin roof
on the off-side of the tractor, but the filter
can be found under the cab on the off-side
of the cabin near the articulation point.
While accessible from ground level and
required no tools for cleaning, it is tucked
in and a bit tricky to get to. Forward of this
platform batteries are located and while in a
relatively high position, potentially making

Track slip (%)
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New shoes: New Holland’s SmartTrax II is
a tracked version of the T9.670 articulated
wheeled tractor. It performed well
during testing, maxing out the drawbar
dynamometer with a pull of 24,000kg.

N GRO
INI

New Holland T9.670 SmartTrax II

A

ppearing in Australia in 2018,
New Holland’s SmartTrax II was
a welcome four-track version of
the T9.670 articulated tractor.
Rather than simply being a blue version
of its CNH stablemate Quadtrac, the
SmartTrax is quite different in design on
closer examination. Tracks are shorter in
length on the ground, but wider in width,
with a large diameter drive sprocket. A
SmartTrax will cost a hefty price premium
of around $187,000 or an equivalent
wheeled version of the T9.670.
The SmartTrax assemblies are made by
ATI in the USA specifically for New Holland
and are very much modular in design. At
the time of press, CNH Global had acquired
ATI, ensuring supply well into the future.
Kondinin Group was able to let a
T9.670 SmartTrax flex its muscles during
testing, loading up the 500kW tractor
with a deep ripper to record an impressive
maximum drawbar pull of 24,000kg on the
dynamometer. At five per cent slip, the T9
recorded 18,150kg and 21,200kg at 10 per

Track system

14

Research Report December 2019 No. 119

cent slip, no doubt helped by its ballasted
test weight of 28,894kg. Fuel consumption
was a little higher than other machines
tested, maxing out at around 120L/h at
maximum drawbar pull and 100 per cent
engine load.

TRACKS
Track modules can be removed from the
axles and replaced with rims and tyres,
provided the axle diameter matches. The
axles themselves are being upgraded next
year from 112mm to 125mm diameter to
provide additional strength when running on
track centres set at 3m. This will eventually
be rolled out across wheeled tractors as
well, standardising the range and allowing
interchangeability.
The tracks are noticeably short on the
ground, which should see scuffing kept to
a minimum when turning. Maneuverability
should also benefit from the shorter track
length, with the SmartTrax sharing the
T9 wheeled tractors’ 38-degree articulation
angle.

Operator entry

WHAT WE LIKED





Drawbar performance
Robust belt design
Track units can be swapped for wheels
Access to cooling package

WHAT COULD BE BETTER





Low top speed
Ride a bit rougher than others
Cabin access
Fuel consumption at max load

The large footprint is maintained by
the use of wide tracks, with a lug-to-lug
distance of 825mm and footprint length of
1510mm, giving a total footprint of 4.9m2.
The 36 inch track is the only width offered,
and the widest track tested. The front idler is
slightly smaller in diameter and narrower in
width than the rear, and has a slight taper of
two degrees to aid with belt tracking.
Track modules weigh over 2.5 tonnes
each, so there is plenty of in-built ballast
without adding additional mass. The
1360mm diameter drive sprockets are
enormous, which sees the drive load
spread over 13 belt drive lugs. There are
no outboard reduction gearboxes, with the
drive direct from the differential centre to
the track sprocket.
Ground contact is maintained through the
610mm idlers and two 435mm mid wheels.
The sprocket axle sits directly over the gap
between the two unsuspended mid rollers,
reducing shock load directly upwards,
allowing the track module to pivot either
forward or aft. Having said that, the ride in
the SmartTrax was on the rough side when
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Under-bonnet access

View from the rear

compared to the other tracked machines
tested. This may be due in part to the 40mm
thick track belt, which is noticeably thicker
than other tractors.
There is no need to adjust belt tracking,
which is aided by the rigid undercarriage
frame and straight cables in the heavy duty
Camoplast belts. Belt tension is achieved
via a standalone system within the track
module.
The hydraulic tensioning cylinder has
an internal nitrogen accumulator which is
pre-charged at the factory providing correct
tension at all times.
A hydraulic pressure gauge is mounted
to the module frame serving as a quick
reference to assure the pressure is within
the recommended operating range (700psi
– 1200psi). The idler and mid-wheel hubs
require a yearly oil level check, but there
are no sight glasses fitted. New Camso
tracks come at a price of around $15,000
per corner.
The high-rise SmartTrax design which
incorporates a third idler wheel located
forward and above the existing front idler
is not available for the Australian market as
according to the manufacturer it offers no
advantage over the standard module design
for Australian conditions.

tank breather is strangely placed right in the
middle of the line of sight.
Anyone familiar with large horsepower
New Holland tractors won’t feel out of
place in the SmartTrax cabin, with the
familiar and Sidewinder armrest and
CommandGrip control handle. Under a
15,000kg drawbar load at 6km/h, the tractor
recorded a cabin noise reading of 76dB,
slightly louder than some of the other
machines but still a comfortable noise level.
The cab is suspended on four points with
coil springs, dampers and torsion bars.

steel cover on the right side behind the front
track. The batteries are located on the lefthand side, with 24V used for starting and
12V used for all other functions.
There are no surprises in the transmission
department, with the 16 forward, two
reverse speed powershift unit fitted common
to New Holland’s high horsepower range.
Top speed of 28km/h is on the slow side
when compared to the competition.

www.farmingahead.com.au

The articulation point is identical to the
Quadtrac and offers reasonable access to
shaft greasing points. The 1280L fuel tank
sits high between the tracks and refuelling
is a little precarious given the small size of
the steps. A fuel level sight tube is a good
addition. The standard MegaFlow hydraulic
system delivers a flow rate up to 428 L/min
to six sets of remotes with eight optional.
PTO is optional equipment and about 30 per
cent are sold with it fitted.
Price as inspected: New Holland declined
to supply a recommended retail price for
this report. Calls to a number of dealers
have indicated the SmartTrax RRP to be at
the top end of machines tested.
More details:
https://agriculture.newholland.com

New Holland T9.670 SmartTrax

Rated power: 447kW Weight as tested: 28,894kg

Slip and fuel use under draft

120

20.0%
18.0%

100

16.0%
14.0%

80

12.0%
10.0%

60

8.0%

40

6.0%
4.0%

20

2.0%
0.0%
10000

12500

© Kondinin Group – Reproduction in whole or part is
not permitted without permission. Freecall 1800 677 761

15000

17500

20000

22500

Fuel consumption l/hr

The cab shares some similar appointments
with its Case IH equivalent and is large and
roomy. But entry and exit is a little fraught
with the bottom step positioned vertically
below the second bottom step, with the rest
angled steeply towards the cab. You need
to swing well out of the way when opening
the door, and definitely need to exit the cab
facing backwards.
Visibility from the driver’s seat is good in
most directions, although forward visibility
could be improved with a steeper rake on
the large bonnet. But the exhaust is angled
forward to line up conveniently with the
left-hand A pillar. The inside edges of the
front tracks, and the drawbar is clearly
visible in the driving position, but the fuel

With the centre catch released, the large
bonnet hinges up on gas struts providing
reasonable service access to the 12.9L,
two-stage turbo, six-cylinder FPT engine.
The electronic engine power management
(EPM) system will ramp up the power,
delivering extra horses when appropriate,
such us in transport, or when the hydraulics
or PTO are engaged.
The cooling package folds forward on
springs to allow cleaning of debris from
the radiators, and a small hatch in front of
the windscreen is opened when the bonnet
is closed to allow access to the primary
air filter. Battery isolators and jump start
terminals are housed behind a large hinging

Track slip (%)
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Narrow tracks: The 9520RX tested
was fitted with John Deere’s narrow
track (610mm wide) option.

N GRO
INI

John Deere 9520RX

J

ohn Deere’s range of tracked,
articulated tractors covers five
models, starting with the 9420RX
(rated engine power of 313kW) and
peaking with the 9620RX (462kW).
Narrow track (row track) options are
available on the 9470RX and 9520RX and
the Kondinin Group was supplied with a
9520RX (rated 388kW and maximum of
427kW) for testing.
Tracks on the 9520RX were 610mm
wide (24 inches) with the outside-of-lug to
outside-of-lug distance measured at 550mm.
The 9520RX is powered by a Tier 2
emissions compliant John Deere PowerTech
PSS, 13.5 litre, six-cylinder engine while
the 9570RX and 9620RX use a Cummins
QSX 15 litre, six-cylinder engine.

Track system
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Being the only narrow-tracked tractor
tested, the John Deere had its work cut out
for it, delivering a maximum draft force of
20,350kg using 101.4 litres per hour with an
engine efficiency of 99 per cent puling the
Hydramax ripper.
Kondinin Group is keen to test a 9620RX
on 760mm or 914mm wide tracks at some
point in the future.

TRACKS
John Deere is a relative newcomer to the
articulated, tracked tractor market with the
RX series launched four years ago. The
narrow or row track versions were launched
two years ago to cater for the row cropping
market with track centre-to-centre widths of
2032mm, 2235mm and 3050mm.

WHAT WE LIKED





Controls, storage and display in cab
Access to engine compartment
Forward vision
Cooling package layout

WHAT COULD BE BETTER
 Hitch not visible from cab
 Bolts to undo to access batteries
 Hollow track castings housing electrics
The track drive sprockets are powered
via an outboard reduction gearbox which is
driven from the transmission.
Narrow track 9RX models have three

Operator entry
© Kondinin Group – Reproduction in whole or part is
not permitted without permission. Freecall 1800 677 761
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Under-bonnet access

Drawbar view from the cab

mid-wheels while the wider-tracked tractors
have two.
There are eight track lugs in contact
with the drive wheel which has a diameter
of 1005mm. The drive wheel is a spoked
design to aid with debris clearance and heat
transfer.
Front and rear idler wheels are 650mm
in diameter and the mid wheels are 315mm
in diameter. The front and rear idlers are
slightly higher off the ground than the
oscillating mid-wheels to encourage the
tracks to ‘climb’ while in operation.
Track centre to track centre (across the
width of tractor) is 3050mm. Mid-wheels
are a ‘sealed for life’ design and can be
easily replaced by reducing track tension
and undoing the bolts on the mid-wheel rim.
There are no sight glasses on the midwheels as they have an inspection interval
of 500 hours. John Deere’s idler wheels are
solid (not spoked), which the manufacturer
claims prevents the ingress of dust and dirt.
With 1870mm of track length in contact
with the ground and a ballasted weight of
24,948kg, the down pressure on the tracks
was 6070kg per square metre of track.
Tracks are rated at 40km/h and the
rubber is a Camso product (3500 or 6500
series belts).
Mud scrapers are standard but researchers
questioned the use of hollow cast elements
located between the track and chassis,
which house electric wiring, which would
be prone to infestation from pests and dirt
and dust ingress.
While vibration and suspension was
not objectively measured, researchers
noted the John Deere was one of the more
comfortable to drive in the paddock and on
the road.

side of the cab which means the operator
must hold on to the cab’s external
top rail to move to the outside rear of
the cab.
There is a hanging point for the fuel hose
when re-filling the 1500 litre plastic tank.
In the cabin, forward visibility is limited
due to the bonnet but the bonnet narrows
substantially towards the windscreen,
allowing the operator to see the front tracks.
The rear hitch is impossible to see from
the operator’s seat.
John Deere however does do cabin
comfort well, with a fridge and large
storage areas. The CommandArm and Gen
4 controls are comfortable and easy to
use, allowing the operator to manage the
18 forward gear and six reverse gear E18
powershift transmission efficiently.
The transmission can be run in manual,
custom or auto mode and the touch screen
can be supported with a ‘dummy’ monitor.
The driver’s seat swivels 40 degrees and
reclines slightly.

cover) can be removed to provide access to
the oil filler cap.
The main cooling fan is no longer a
variable speed design, instead being fixed
on a hub and the two front radiators hinge
forward.
A spanner is required to access to the
battery pack, which is behind a large steel
panel.
Access to the main engine air cleaner
element is good, located in front of the cab
door platform, but researchers noted an
excess of plumbing, rather than being more
directly routed.
The articulation joint features a large
gudgeon and the use of greasable pins
(replacing sealed units) which require
lubricating every 50 hours. Safety locks are
supplied for the articulation joint.
An LED light package s standard.

www.farmingahead.com.au

Four, six or eight hydraulic remotes
can be selected from the factory for the
closed centre, pressure/flow compensated
hydraulics. Standard flow rate is 220 litres
per minute and this can be lifted to 435 L/
min.
A category 5 drawbar is standard and
PTO is optional.
Price as inspected: $702,900 incl GST
More details: www.deere.com.au/en

John Deere 9520RX

Rated power: 384kW Weight as tested: 24,494kg

Slip and fuel use under draft
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Access to the cab is via a set of steps and
like other articulated tractors tested, requires
the door to be opened while standing on
the ladder.
There are plenty of grab rails however
and a reasonably generous platform next to
the door.
There is no platform at the rear entry

The bonnet can be awkward to open,
requiring a lever on the side to be pulled
while lifting. But once open, and with the
side covers removed, engine access is very
good, including to the oil filler (which
incorporates the dipstick).
A small cover (built into the engine side
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Heavy-duty: The DeltaTrack 620
features massive chassis elements
and weighed in at 31,669kg.

N GRO
INI

Versatile DeltaTrack

I

mported by PFG Australia, the
Canadian-built Versatile DeltaTrack
was unfortunately not available to be
drawbar tested for this report.
Researchers did however inspect a
DeltaTrack 620 on property, near Esperance
in Western Australia. PFG also imports
a DeltaTrack 520. Both are powered by
Cummins engines with the 620 tested using
a Cummins QSX 15 litre, Tier 3 emissions
compliant engine connected to a 16-forward
and four-reverse gear Caterpillar powershift
transmission.
The Cummins engine on the 620 is rated to
433kW with a maximum output of 462kW.
Tracks used on the model inspected used a
760mm wide (30 inch) Camso 6500 belt.
Weighing in at a fraction more than
31,500kg, the Delta Track was the heaviest
of the tractors inspected.

Track system
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The tractor looks bullet proof and is
certainly a heavy-duty build, reflected in
the massive chassis members and outboard
planetary gears driving the tracks. The same
outboard planetaries are used in the wheeled
versions of the tractors, resulting in an ‘old
school’ feel.
Track to track width (across the width
of the tractor) was measured at 2480mm
but there is a three-metre option (factory
fit) available which is achieved by adding
an axle spacer and longer drive shaft to the
planetaries.

TRACKS
The undercarriage of the DeltaTrack including
the tracks is made specifically for the tractor,
not an aftermarket fit. Replacement cost per
track is $10,450 including GST.
The tracks are triangular in shape and

WHAT WE LIKED






Robust and simple design
Huge cab
1800 litre fuel tank
Comfortable instructor seat
Access to engine service and
articulation joint

WHAT COULD BE BETTER
 Noise in cab
 Cab access
 Hitch visibility (with PTO fitted)
feature a one-piece, cast frame. The drive
wheel measures 955mm in diameter and has
six-and-a-half lugs engaged at any given
time. Belt contact around the idler wheels is
80.7 degrees of wrap.
The two idler wheels measure 695mm
in diameter and the two mid-wheels are
350mm in diameter. Mid-wheels are
polyurethane coated and are maintenance
free with a sealed hub (no sight glasses).
With an outside-of-lug to outside-of-lug
width of 760mm and track ground contact
length of 1835mm, the down force on the
belts is 5675kg per square metre.
Double axis oscillation bogies (front to
back and side-to-side) for the mid wheels
allow for contour following and the layout
has no mid-wheels located directly in line/
underneath the drive axle.
There are two grease nipples per track
which require lubrication every 100 hours.
The local McIntosh dealer quoted a price
difference of $110,000 for the 620 fitted
with tracks compared to tyres.
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CAB
The cab of the DeltaTrack is huge,
measuring 1750mm in length and
1910mm in width at head height. Fourpoint suspension (with coil springs and
dampeners) is standard.
Steps are quite steep and narrow and the
large door requires some attention to open
and swing out of the way in order to gain
access. Such a big door may also prove
tricky to operate when it’s windy, especially
trying to close it.
But once the door is open, there is plenty
of external cab platform area which makes
entry and exit easy.
Despite the large cab and amount of glass,
forward vision is limited and researchers
could not see the rear hitch of the tractor
with the PTO fitted.
The instructor seat is large and comfortable
and while the controls are well located and
easy to operate. The monitor on the cab
inspected was quite small but current models
have an improved, larger version.
The tractor’s owner did note he uses a
John Deere monitor in the cab as well, with
no compatibility issues.
Cab noise was an issue and while it
was not measured under load, researchers
recorded a reading of 75dB at 6km/h road
speed (1750 engine rpm) on a dirt track and
an unpleasant 85dB at 25km/h on the same
surface (1750 engine rpm).
A mechanical, lever action handbrake is
also standard, located next to the seat.

plenty of room. Once the front grille is
opened, access the isolator switch is good
and there is a sight window for the water
level in the radiator which is difficult to see.
Sight gauges for the hydraulic oil tank
level and front and rear diffs are also
difficult to see.
High flow, load-sensing, closed centre
hydraulics are standard with a flow rate of
220 litres a minute as are four hydraulic
remotes. The hydraulics can be optioned to
420l/min with six remotes.
Access to all the rear end components is
very good with ample room and a simple,
uncluttered layout.
The fuel tanks are steel and centrally
located, underneath each side of the cab to
supply 1800 litres of capacity. However the
steel cab entry and offside steps are welded

to the tanks which may prove costly if they
are snagged on an obstacle.
Access to the articulation joint is
excellent and safety lock out pins are
provided as standard.
Ballasting (almost three tonnes in
this instance) is from a large rack of
suitcase weights behind the cab, which in
combination with a fitted PTO, hinders rear
vision. A set of plate weights neatly fitted
under the engine provides front ballasting.
Care would need to be exercised when
installing or removing the plate weights as
they need to be bolted on from underneath
the weight stack.
Price as inspected: $618,620 incl GST
More details:
www.versatiletractors.com.au

FRONT AND REAR END
With the side engine covers lifted (they are
hinged at the top), access to the cooling
elements and batteries is very good, with
www.farmingahead.com.au

Cooling package and battery access
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 TRI-POINT OSCILLATION: Transferring pulling load equally to all four wheels / tracks.
 SPLIT REMOTE BANK: For rearward vision when attaching to implements.
 Ground-level servicing (including cab filter).

FLEXIBLE FINANCE OPTIONS AVAILABLE WITH NO EARLY TERMINATION FEES
TO GET THE BEST FOR LESS, DROP INTO YOUR LOCAL CASE IH DEALER TODAY.

