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Agricultural tractors 2006
More than 50% of the turnover in
the German agricultural machi-
nery industry is related to tractors.
54,590 units were produced in Ger-
many in 2005, worth € 2.35 milli-
ards and 44,601 (82%) were ex-
ported. For the globally active
agricultural machinery companies
[1] the tractor is also their most im-
portant agricultural machine. The
following paper highlights global
market complexity, the structure of
modular design concepts, the role
of technology levels and the latest
development trends with two note-
worthy examples.
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While the Fordson tractor of the 1920s
dominated the world market with 

only one model, the range of market de-
mands and thus the diversity of models are
tremendously wide today and even still in-
creasing. 

Modular design concepts 
and technology levels

A classical principle of first cost saving is
the well known strategy of forming modular
tractor families [2, 3], today for western
standard tractor markets at least four (Table
1). Each family has an uniform number of
engine cylinders (length). Here and there, fa-
mily 2 is widened by 6-cylinder-engines
from family 3. A displacement of about 0.9
to 1.1 l is common for each cylinder, consi-
derably more for family 4.

A graduation of requested specifications
is necessary meeting worldwide market
needs, e.g. by 5 technology levels [3] (Table
2). The lowest level represents low engine
power, only rear wheel drive, moderate com-
fort, no cab and very simple components –
typically for a first tractor generation in a de-
veloping country. Level 2 offers already 
more, at present for example typical for In-
dian tractors. The levels III, IV and V are
again more sophisticated, meeting the mar-
ket demands in the highly developed indus-
trial nations.

Not listed in table 2, but also graded in the
same sense are the requirements by regula-
tions, which increased in the recent years
very strongly, mainly within the EEC and the
USA. Level V thus represents not only the
highest technology level but also the highest
level meeting the regulations for public traf-
fic, health & safety and environmental pro-
tection.

All companies try to cover several techno-
logy levels with only one modular compo-
nent structure in order to specify as many
models as possible economically by a limit-
ed number of parts [3]. This requires high-
quality product planning.

Technical trends

Some typical technical trends are listed for
family 4 and 5 completing the specifications
of table 2 from a Western Europe view.

Vehicle, chassis, brakes, steering
4WD, front axle suspension, disproportiona-
tely large tires (“model law”) and „explod-
ing“ cooler systems for engine, charging air,
exhaust gas recirculation, fuel, transmission
oil, hydraulic oil and air condition influence
at present the general vehicle concepts [4]. 
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Table 1: Family pattern
for standard tractors

(model) 

Family 1 2 3 4
Power,
kW ECE R24 30 - 55 60 - 90 90 - 130 135 - 240
rated speed, rpm 2100 ... 2200 ... 2300
Diesel engine 3 cylinder 4 cylinder 6 cylinder 6 cyl./large
vol. tractor function moderate very large large
comfort level moderate high very high
Table 2: Basic specifications of standard tractors by technology levels [3]
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Fig. 1: Winner of the Agritechnica 2005 Gold Medals: Fendt Vario 936 (243 kW nominal ECE R24, 2006)
and John Deere series 8030 (158 to 236 kW nominal ECE R24, 2006)
Wet disc brakes are more and more equip-
ped at all wheels, power steering systems are
getting equipped with electro-hydraulic in-
terfaces for automatic navigation.

Diesel engines
The new directive 2005/13/EG (content
identical with 2004/26/EG for mobile ma-
chinery) requires a graded reduction of Die-
sel engine emissions. (currently EG-step
IIIA). Similar regulations exist in the US
(Tier 3). The just introduced 4-valve-engines
with electronic injection control must again
be improved, in order to reduce the emis-
sions without loosing their high level of fuel
economy. Rated engine speeds are now often
as low as 2100 or 2200/min. The power le-
vels are still increasing, some engines offer
booster power automatically for PTO works
and/or fast transport operations.

Transmissions
Further infinitely variable power split trans-
missions with automatic control have been
introduced by John Deere, Claas (ZF) und
Fendt (max. 40, 50 or Fendt even 60 km/h).
Automatic control strategies are also intro-
duced more and more for power shift trans-
missions.

Driver work place and automatic tractor
functions
The low noise cabs (70 to 75 dBA/OECD)
are now often soft suspended with the first
active seat suspensions. All connections to
the chassis are soft to exclude structure-born
noise („drive by wire“). A terminal for the
system tractor-implement(s) based on ISO
11783 communication supports the process
control with various programmable automa-
tic functions such as optimised tractor-im-
plement operation, head land management,
drive line management, auto navigation
(GPS) etc. Output mapping simplifies plan-
ning of following field missions for the far-
mer.
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Hydraulics and mounted implements
Load sensing-hydraulics with variable dis-
placement pumps are further improved -
mainly by electro-hydraulic valves (remote
control, front end loader) and power beyond-
interfaces (ISO 17567, 2005) for imple-
ments with own LS control systems.

Most modern technology 
by two examples

Figure 1 shows two new tractors, which both
received a Gold Medal at Agritechnica 2005
and which represent the most updated tech-
nology level in tractor design.

The new tractor series John Deere 8030
(production since early 2006) with front axle
single wheel-suspension has new own 9.0 l-
engines with a new cooling concept as well
as a new own hydrostatic power split drive
transmission “AutoPowr” (40 or 50 km/h)
optional to the auto-
matic 16/5-power shift
transmission. John
Deere states that the
engines have a better
fuel economy than the
previous series – in
spite of meeting EG
IIIA/Tier3. This is the
result of 4-valve tech-
nology, electronic
CommonRail-injec-
tion and cooled exter-
nal exhaust gas recir-
culation, supported by
a lowered rated speed
of 2100 rpm, the first
tractor application of a
turbo charger with variable turbine geometry
(VTG) and the infinitely variable fan drive.

The transmission (Fig. 2) incorporates 4
ranges, between which the shift is done au-
tomatically in synchronous points (own de-
sign, axial piston units from Sauer-Danfoss).
The reverser concept is the same as for the
7020 AutoPowr.

Fendt announced for autumn 2006 the
availability of the Agritechnica 2005 novelty
„936 Vario“, the worldwide first standard
tractor with 60 km/h top speed, developed
for a series production. The front axle single
wheel-suspension features a vehicle roll
control depending on the velocity. The new
Deutz engine (Euro IIIA/Tier 3) works with
electronic CommonRail injection, 4-valve
technology and cooled external exhaust gas
recirculation and achieves also a very
favourable fuel economy according to Fendt
specifications.

Future emission reductions are requested
within the EC and the US and they will again
require drastic development actions.
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Fig. 2: Infinitely variable
automatic power split

transmission John
Deere “AutoPowr” for
the new 8030 tractors

(Fig. 1)
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