
Electrohydraulic Rear Axle Steering 

Systems for Agricultural Vehicles 

Electrohydraulic auxiliary steerings for rear axles were successfully established in the commercial vehicle sector 

for many years. Thereby, the legally defined minimum turning circle, also known as BO Kraftkreis in German, 

can be fulfilled. For a three-axle truck for instance this legally defined minimum turning circle is 22 m and 

is only achievable with additional rear axle steering depending on the wheelbase. In the case of agricultural  

vehicles such as tractors, the turning circle can also be reduced by a rear axle steering from Mobil Elektronik.
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ADVANTAGES OF ELECTRO-

HYDRAULIC REAR AXLE STEERING

The Lindner Tractor Factory produces 

small standard tractors from the type 

Lintrac 90 among other things. The main 

application areas of this tractor are the 

steep mountain- and meadowlands in 

Austria, Switzerland, Southern Germany 

and Slovenia. Steep slopes, obstacles such 

as trees and rocks, as well as narrow 

roads through villages and towns are 

part of the daily work of the farmer there. 

The tractor can optionally be equipped 

with the rear axle steering Ehla Plus from 

Mobil Elektronik besides its comparably 

manageable total length of 3.5 m. 90 % 

of all customers choose this option.

The front axle has a full steering angle 

of 52°. Hereby a turning circle diameter 

of 9.5 m is already achieved. With a rear 

axle steering angle of up to 20° this 

turning circle can be reduced to less 

than 7 m, FIGURE 1. This provides a 

highly manoeuvrability for the anyhow 

compact vehicle. When turning on the 

field the small turning circle reduces 

crop damage. Apart from that the field 

can be continuously used, FIGURE 2.

A further advantage of the electro-

hydraulic rear axle steering is the easy 

parameter definition. Thereby, individual 

steering programs can be defined for the 

vehicle and used via the control panel. 

The switching between on-road mode 

and off-road mode is done via program 

selection. In addition to the steering pro-

grams the rear axle can also be adjusted 

manually via the control panel. In the 

following some steering programs are 

exemplary listed.

 – Manual steering: To prevent the drifting 

away of the rear of the tractor when driv-

ing parallel on a slope, the rear axle 
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FIGURE 1 Turning circle of the Lintrac with and without rear axle steering (© Traktorenwerk Lindner)
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can manually be steered in the same 

direction as the front axle at the control 

panel of the auxiliary steering. Thus, 

the vehicle is stabilised at a slope. 

 – Diagonal drive: When activating the 

diagonal drive the track of the rear 

axle is positioned correspondingly to 

the front axle, which is reducing soil 

compaction. 

 – Mowing mode: In activated mowing 

mode, the rear axle steering will only 

be activated if the front axle steering 

angle is more than 20°.

 – All-wheel steering: In this mode, the 

rear axle steering is always active. The 

steering angle depends on the steering 

angle of the front axle.

FUNCTIONAL SAFETY

The approval requirements for steering 

systems in public road traffic are defined 

in the ECE R79. Furthermore, the ISO 

25119 applies for agricultural vehicles. 

This regulation defines the requirements 

for safety related steering systems for this 

kind of vehicles. The whole life cycle of 

the system from the concept phase, via 

the system development, the development 

of the components, manufacturing to 

operation is considered.

ISO 25119 defines a hazard and risk 

analysis to determine a so-called Agri-

cultural Performance Levels (AgPL). 

Each malfunction is evaluated with 

regard to its effects (Severity S), the fre-

quency of occurrence (Exposure E) and 

controllability of consequences (Control-

lability C). The combination of the three 

parameters S, E und C determines the 

AgPL by the means of a matrix. If soft-

ware is involved, a software requirement 

level is determined, which results from 

the so-called system category, the diag-

nostic depth and the reliability MTTF.

SAFETY CONCEPT FOR THE REAR 

AXLE STEERING SYSTEM

The electrohydraulic rear axle steering 

system is a safety related system, so that 

a so-called safe status has to exist in 

case of an error. FIGURE 3 shows the prin-

ciple design of the hydraulic rear axle 

steering Ehla Plus. The safety steering 

computer (1) forms together with the 

proportional hydraulic unit (4), the steer-

ing cylinder with block valves (5) and 

the safety angle transducer if the rear 

axle (3) a closed control loop. The set-

FIGURE 2 Soil protection due  

to its small turning circle  

(© Traktorenwerk Lindner)
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point for the control of the steered axle  

is calculated in the safety steering com-

puter depending on the vehicle geometry 

and different reference variables (steer-

ing angle of the front axle or the articu-

lated joint, speed of the vehicle). The 

steering angle of the front axle can be 

measured by the safety angle transducer 

(2). The vehicle’s speed is read redun-

dantly via the CAN bus (8) or e.g. mag-

netic encoder. For the hydraulic supply, 

an engine driven fixed displacement 

pump (6) is used.

In the case of a safety related system 

failure the rear axle is hydraulically 

locked in current position by the auxil-

iary steering. This is achieved with block 

valves (5), that are installed in the pipe-

line directly at the cylinder or near it. 

This ensures that no unintentional 

 movement occurs. System failures are 

displayed for the driver on the opera-

tional and display terminal with inte-

grated buzzer (8). Alternatively, the dis-

play of the status can take place at the 

control panel of the vehicle. 

The rear axle steering can only be acti-

vated during field operation. Therefore, 

the hydraulic lock of the axle is also per-

mitted for steered wheels, since the vehi-

cle is no risk to traffic. In on-road mode 

the rear axle is hydraulically centred and 

locked, working like a rigid axle. There 

are different ways to realise this state 

with a deactivated rear axle steering, 

depending on the area of use and the 

vehicle’s geometry. For example, a speed 

threshold can be given with parameters 

at which it is hydraulically locked.

STEER-BY-WIRE STEERING 

SYSTEMS

A mechanically and hydraulically rear 

axle steering system that is detached 

from the front axle is also used with large 

tractors. One example of application is 

the Claas Xerion with a driver’s cab that 

can be rotated by 180°, FIGURE 4, and the 

front axle becomes the rear axle and vice 

versa. Furthermore, an electrohydraulic 

auxiliary steering system enables the 

connection to autopilot systems, which 

contribute a lot in regard to productivity 

and savings in the agricultural business.

As described an electrohydraulic auxil-

iary steering system operates depending 

on the steering angle of the front axle. 

The front axle steering systems at agricul-

tural vehicles are usually hydrostatically 

disengaged. Either a steering orbitrol in 

the driver’s cabin controls the steering 

cylinder directly or an upstream pro-

portional valve performs this function. 

In this way, the mechanical connection 

between steering wheel and front axle 

is not necessary, however a hydraulic 

FIGURE 3 System diagram of the hydraulic rear axle steering Ehla Plus (© Mobil Elektronik)

FIGURE 4 Claas Xerion with a rotating cab (© Claas)
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supply still needs to be laid in the driver’s 

cabin. The highest degree of flexibility for 

the construction offers a steer-by-wire 

steering system, since no mechanical or 

hydraulic components need to be pro-

vided in the driver’s cabin. For instance, 

a rotating driver‘s seat or the rotating of 

the entire driver’s cabin can be easily 

realised with it. The set point of the steer-

ing wheel is determined with a steer-

ing-force simulator and the sluggishness 

of the steering movement and the steer-

ing stops is simulated with an electrical 

brake. Here too, the steering-force simula-

tor, safety steering computer and the 

hydraulic proportional valve form a 

closed control loop. For constructional 

reasons often no steering track rod is 

used on the front axle steered by an orbi-

trol. The steering cylinder for the left and 

the right wheel are purely hydraulically 

coupled. Because of the  inevitable leak-

ages of the steering orbitrol the front 

wheels move away from their ideal posi-

tion. A steer-by-wire system can be used 

to adjust the position of the front wheels 

continuously and to keep the ideal posi-

tion. A GPS connection can be made with 

the used steering computers. Through the 

available actuators at the steering circuits 

of the front and rear axle the implemen-

tation of the steering commands of an 

autopilot is easy and possible without 

any interferences in the mechanical or 

hydraulical system.

With steer-by-wire systems the  

steering type (pure front axle steering, 

pure rear axle steering, all-wheel steer-

ing) is switchable at will with software 

functions. Steering angle and steering 

experience of the driver can be selected 

flexibly and adjusted depending on the 

vehicle’s parameters (such as speed).

SUMMARY

Electrohydraulic rear axle steering 

 systems allow very tight turning circles 

for agricultural vehicles as well as the 

construction of a steer-by-wire system. 

Self-propelled agricultural have relatively 

compact dimensions, however, their areas 

of use require excellent manoeuvrability, 

that can easily be realised by electrohy-

draulic auxiliary steering systems. The 

avoidance of mechanical or hydraulic 

connections between the axles gives  

new constructional options, making the 

vehicles more  competitive and attractive 

for the consumer.
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