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In order to improve air quality, more and more municipalities now  

only allow electrified vehicles in urban traffic. Another important  

measure concerning the environment is the adaptation of the public 

transport services to the volume of passenger traffic. Tribus has  

recognized this necessity as an opportunity and has developed  

the Citybus Movitas. The bus uses an actively steered rear axle,  

which means that the vehicle can be used even where space is  

limited. The rear axle steering is realized using the Ehla Optimal  

system by Mobil Elektronik.

NEW TRANSPORT 
CONCEPTS ARE IN VOGUE

A known step toward avoiding emissions 
in local public transport is the electrifi-
cation of vehicles. Many municipalities 
have already taken this step and now 
only allow fully electric public trans-
port into city centers. Another import-
ant step is adapting the means of trans-

port to the volume of passenger traffic.  
A frequently observed phenomenon  
is the fact that city buses outside rush 
hours are barely occupied. Following  
the trend toward smaller buses, Tribus 
presented the city bus Movitas at 
Busworld in October 2019.

The smallest version of the vehicle is 
8.2 m long and 2.3 m wide and, accord-
ing to the manufacturer, has a modular 

design so that it can be configured in 
three lengths and two widths. Due to the 
continuous flat floor of the city bus and 
optimized arrangement of the doors and 
seats, significantly more standing pas-
sengers can be carried than with a stan-
dard bus with the same dimensions.  
In addition to 100 % electrification, the 
bus has a very high energy efficiency,  
FIGURE 1. The waste heat from the elec-
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tric drive is used for underfloor heat-
ing by means of heat exchangers and  
the roof of the vehicle is equipped with 
photovoltaic panels. A further goal was  
to make the already compact vehicle 
even more maneuverable, allowing it  
to be used in very narrow spaces such  
as historic city centers. The result is an 
actively steered rear axle with almost  
no rear overhang.

REAR AXLE STEERING

The Ehla Optimal system by Mobil  
Elektronik was used for rear axle steer-
ing, FIGURE 2. In general, every auxiliary 
steering system must be designed in such 
a way that in the event of an error or 
even system failure, the vehicle remains 
controllable and poses no danger. In  
the case of two-axle vehicles, safety con-
siderations are particularly important, as 
there is no rigid axle that could absorb 
lateral forces. As a consequence, the fail-
safe level of the steering is defined in 

such a way that the rear axle of the bus 
is centered and locked in the event of a 
fault, so that it behaves like a rigid axle. 
This reduces maneuverability to the level 
of a normal two-axle vehicle, but the 
vehicle remains fully controllable.

The steering angle of the auxiliary 
steering axle is actively controlled,  
with the Safety Steering Computer (SSC) 
forming the central core component.  
The SCC records all information required 
for the steering system that is available 
as input signals (front axle steering 
angle, vehicle speed, steering programs) 
or vehicle data (dimensions, maximum 
axle angle, axle spacings). Additional 
customer requirements can be taken  
into account. On the basis of this infor-
mation, the SCC controls the steering 
angle of the auxiliary steering axle.

With purely electrically driven vehi-
cles, the hydraulic supply is usually  
generated by an electrically driven 
hydraulic unit, which provides not  
only a hydraulic supply for the auxil-
iary steering system, but also for  
other consumers of hydraulic oil of  
the vehicle. If the electrical or hydrau-
lic power supply fails, Ehla Optimal  
has an independent, redundant hydrau-
lic supply in the form of a hydraulic 
accumulator, which actively steers the 
auxiliary steering axle into the straight-
ahead position and keeps it centered by 
means of a special centering cylinder.  
In the centered state, the auxiliary steer-
ing axle behaves like a rigid axle, so  
that further travel is not critical. The 
changed driving behavior is signaled  
to the driver. 
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FIGURE 1 In the Citybus Movitas, the waste heat from the electric drive is used for underfloor  
heating by means of a heat exchanger; the roof of the vehicle is equipped with photovoltaic panels  
(© Tribus)

All-electric City Buses  
with All-wheel Steering
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SAFETY LEVEL

Bus manufacturers in particular place 
high safety requirements on the elec-
tronic components to be installed, as  
the vehicles are used in areas with high 

personal frequency and the associated 
risk. Apart from that these manufactur-
ers have to comply with ISO 26262 since 
December 2018. The consequence can  
be directly derived from the Hazard  
And Risk Analysis (HARA), which the 

vehicle manufacturer must carry out  
in their development process for the 
planned systems and thus also for the 
auxiliary steering system. Usually, a  
two-axle bus has safety targets with  
ASIL C or even ASIL D for auxiliary  
steering due to its area of application,  
hazard potential and controllability.

These high safety requirements  
can be met by the supplier Mobil Elek-
tronik using the latest generation of  
safety steering computers, as the com-
plete software and hardware architec-
ture has been designed for safety tar-
gets up to ASIL D. Another important  
factor for the implementation of these 
high safety requirements is the success-
ful establishment of an ISO 26262:2018- 
compliant development process.

ADDITIONAL PROTECTION 
THROUGH BUS STOP AUTOMATIC

In addition to pure auxiliary steering, 
Mobil Elektronik has integrated fur-
ther features for the bus industry  
into the Ehla auxiliary steering sys-
tems. In the Movitas described here,  
the so-called Bus Stop Automatic pro-
vides additional protection for waiting 
persons, FIGURE 3. When a bus departs 
from the bus stop with the front axle  
in steered position, the rear of the vehi-
cle always swings into the waiting area  
of the passengers, with this effect being 

FIGURE 2 System diagram of the Ehla Optimal rear axle steering (© Mobil Elektronik)
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intensified by rear axle steering, and  
thus poses a danger to the waiting  
passengers. The automatic bus stop  
is activated when the doors are opened 

and closed and causes the rear axle  
steering of the Movitas to be activated 
with a delay. As a result, the rear of the 
vehicle only swings a few centimeters  

into the waiting area. The feature can  
be easily adapted to different bus geo-
metries via parameters.

SUMMARY

The exhibition Busworld in Brussels  
(Belgium) is regarded as an import-
ant indicator for the bus industry. So  
it was not surprising that many manu-
facturers presented small, fully elec-
tric city buses there this year. Usually, 
these vehicle concepts are implemented 
by smaller companies, which can then 
set themselves a bit apart from the big 
well-known OEMs. A steered rear axle 
can add further value to these vehicles,  
as the application area of these buses  
is further extended by this function.

FIGURE 3 Steering behavior without 
(left) and with (right) bus stop  
automatic (© Mobil Elektronik)
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ELECTRO-HYDRAULIC 
PUMP FOR STEERING

Electric and hybrid commercial vehicles 
are driving a path toward clean and effi -
cient transportation. Sonceboz’s compact 
EHPS solutions for front and rear axle 
steering are ideal for easy integration in 
tight spaces.

• Up to 200 bar and 25 l / min
• 24 V and 48 V compatible
• Integrated CAN bus controller

FROM MIND TO MOTIONwww.sonceboz.com
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