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Bundled and Sorted  

CONTROL/REGULATE  The system integrator ProNES Automation GmbH was looking 

for an automation solution for a car-headrest test station. The new, integrated system solution is 
based on CompactRIO and LabVIEW from National Instruments. 

 
 

IN THE automotive supply industry it is im-
portant to capture measurement data as accu-
rately, comprehensively and yet easily as possi-
ble, in order to ensure that quality problems al-
ready stand out during the production process. 
For example, headrests used in cars must un-
dergo regular stress tests. A headrest manufac-
turer planned to modernise one of his existing 
headrest test stations. The test station is used 
for universal stress tests of up to three head-
rests. The aim is to evaluate the resistance of 
backrests and headrests used in cars in the 
event of a rear-end crash, thus assessing im-
portant safety requirements.  
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The system integrator ProNES Automation 
GmbH was responsible for the project. The chal-
lenge was to modernise the test station's meas-
urement technology on a tight budget and 
within a short downtime, to increase the depth 
of measurement data acquisition and the accu-
racy as well as to ensure ease of use and flexible 
test plan design.  

According to the customer's specifications, 
the mechanical design and use of the sensors 
should remain in place and the power compo-
nents and the drive units should be integrated 
as far as possible into the new system. The sys-
tem should be completely programmed with  

 
 
 
 
 
 
 
 
 
 

 

LabVIEW from National Instruments. The 
visualisation and operation should be inte-
grated via a standard PC system. For years, 
the automotive supplier has been using the 
Diadem software by National Instruments, in 
order to analyse the results. This should per-
sist. 

The test system consists of three separate 
mechanical test units, which can be switched 
on and off as required. As a result, both indi-
vidual seat units and complete benches can 
be tested. Positioned via servo-axes, a de-
fined force acts on the headrest and the 
backrest. The existing MCR (Measurement, 
Control, Regulation) technology is divided 
into several intelligent units, which are inter-
connected via communication interfaces. 
 
 
 
 
 

 
 

 



Before the modification, the Siemens Simatic 
S5 PLC controlled the system. The regulation of 
the drives was done by a specially developed 
microcontroller unit. The measured data were 
recorded via a so-called Seng Box, an external 
A/D converter unit with a parallel data inter-
face. In order to operate the system and to pa-
rameterise the test procedures, an operator 
panel was connected to the PLC, the drive con-
trollers were set via their own operating units. 
The large number of components required a 
great effort, including the administration and 
synchronisation of interfaces. ProNES therefore 
designed a consistent concept for the MCR 
technology. A National Instruments Com-
pactRIO system is now the central unit that con-
trols the experiments and the drive units. In or-
der to visualise the system, to manage the test 
plans and to parameterise the test series, a PC 
system has been integrated, which also enables 
the data processing with the Diadem software. 
 

The Way to the Automated Solution 

Due to the new concept, the load tests can now 
be flexible. The system synchronously pro-
cesses the status signals of the test station tech-
nology, the position values of the drive units 
and the measured values of the test station sen-
sors. Moreover, it takes over the complete test 
station control, the drive control and the con-
trol of the test sequences. Another advantage 
in handling was achieved by using a 10" panel 
PC with a LabVIEW application as a user inter-
face for manual operation and startup of the 
test station. The user interface, which has been 
specially tailored to customer requirements, 
can be fully and intuitively operated. The plau-
sibility of all inputs is checked, and the touch 
operation is reduced to the essentials. An 
online visualisation completes this component. 
For data transfer, a Windows workgroup re-
lated to the test station, which physically 
merges the components, was set up in the net-
work. The data themselves are globally availa-
ble as shared variables and allow a transparent 
and simple interface within the test station con-
cept. Since a Field Programmable Gate Array is 
used in the cRIO chassis, the requirement for 
fast control processes in the test procedure 
could also be implemented in the LabVIEW 
world. The result was an integrated homogene-
ous system solution that could be ideally 
adapted to the existing environment.  

In order to meet the customer requirements, 
ProNES should also use as many existing mech-
anisms and electrotechnical components as 
possible for the new system. The concept was 
to take over the the wiring and the drive units 
in the control cabinet of the equipment and to 
replace only the Siemens S5. This could be 
achieved almost ideally thanks to the small de-
sign of the cRIO. 

Prior to the modification by ProNES, during a 
test, the backrest of the seat unit was first 
loaded by means of the back shell in order to de-
termine the displaced trunk reference line. The 
head ball was then positioned 65 mm below the 
headrest edge in order to exert the most realis-
tic impact force. As a result, the station has de-
termined the relocation of the headrests as well 
as the minimum static strength. The adjustment 
has been made manually by the tester. 

After the modification, the test procedure 
should include the following steps: First, the 
back shell is loaded over a defined holding time, 
while the path is regulated. The drives switch off 
automatically. Using a position laser, the head 
ball is pre-positioned and then lowered along a 
defined path. The individual sequences should 
be parameterizable in terms of force, displace-
ment and holding time and either force or path 
control should be feasible, in order to keep the 
test procedure flexibly configurable.  

Moreover, the test procedure can option-
ally be assigned to the individual units. Each 

time the test station is switched on the incre-
mental distance measurement is first cali-
brated automatically. This is indispensable in 
order to obtain clearance for the execution 
of the test sequences. As soon as a test pro-
cedure is loaded, the stored parameters can 
be changed by the tester within the permis-
sible limits on the PC and the test procedure 
can be started. The cRIO system ensures 
real-time processing and thus correct regula-
tion and control. All acquired measured val-
ues are stored in TDMS format and can be 
subsequently processed in the customer's 
Diadem evaluations. In addition, the data are 
stored locally in the Access database on the 
computer. 

To visualise the equipment, ProNES has in-
tegrated a touch-panel PC with a graphical 
user interface. The PC is embedded into a 
housing for manual control with emergency-
stop button and a button to allow manual 
movements of the servo axes. Thus, the op-
erator can now set the axes directly on the 
test station, carry out manually controlled 
tests, and follow the system status and ac-
tual values on the fully graphical display. In 
addition to a simpler and more convenient 
operation, the machine operator benefits 
from a multitude of other useful functionali-
ties that could be integrated into the control 
panel. 
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