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Connected belt from ZF actively enhances occupant 
seating position to help mitigate injury in a crash 
 
• ACR8 active seat belt tensioner provides added safety in critical 

driving situations 
• Accurate belt activation enhanced through interaction with 

emergency braking assist input 
• Haptic warning offers driver additional time to react prior to a 

possible crash  
• In the event of an unavoidable accident, occupant’s position is 

enhanced 

Alfdorf, Germany. Occupant protection starts with occupants seated 
in the correct seating position with a properly fitting seat belt. Using 
the vehicle’s sensors, ZF’s new, networked seat belt can actively 
shift occupants into a more optimal seating position prior to a 
potential collision. If the system is alerted to a potentially dangerous 
situation, the belt shifts the occupant in the seat which can enhance 
the functionality of the restrain system. The heart of the system is 
the ACR8 electromechanical belt tensioner which can also reduce 
belt slack or alert the driver by vibrating the belt webbing. 
  

The two restraint systems, the seat belt and the airbag, work ‘hand in 
hand’ as protective systems: The seat belt initially restrains the upper 
body, but in the milliseconds after the crash it releases it in a defined 
manner, in the direction of the airbag until the air cushion catches the 
occupant. If the belt lacks these reserves, for example because the 
upper body was already tilted too far forward prior to or during the 
crash, this can increase the likelihood of injury. This is where the idea of 
repositioning comes in. 
 
Repositioning: Making the most of the seconds before the crash 
As soon as the seat belt is buckled up, ACR8 actively reduces any 
perceived belt slack, i.e., it tightens the belt once in a defined manner 
so that it fits snugly against the occupant. If the vehicle sensors detect a 
critical driving situation that could lead to hard braking or possibly a 
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collision, the seat belt system can use this time to enhance protection 
for the occupant. For this purpose, it is connected not only to the 
sensors but also to the automatic emergency brake assistant and shifts 
the occupant toward the right position and holds them there during the 
braking maneuver. In the event of a subsequent crash, pyrotechnic 
tightening then begins and functionality of the airbag and seatbelt 
restraint system is enhanced. 
 
Additional safety buffer 
The ACR8 seat belt system can also be used as a haptic signal 
transmitter — warning or conveying information to the occupant. It can 
send a signal to ‘wake up’ drivers when some other system senses they 
are tired. When switching from automated to manual driving, the ARC8 
can use high-frequency pulsing of the seatbelt webbing to alert the 
driver that they must take control again. In this way, the seat belt 
system can be integrated into the user interface of automated vehicles 
to get the driver’s attention.  
 
Heart of the system: ACR8 active belt tensioner 
At the heart of the protection system is the advanced Active Control 
Retractor ACR8, which connects information available in the vehicle, 
retracts the belt by electric motor and can thus build up belt force in a 
targeted manner. In addition to the functions already described, the 
ACR8 offers further advantages for automakers: for example, no separate 
NCAP self-certification is required to use the new system. The ACR8 is 
also available as a seat-integrated version in which it requires an 
installation depth of only 60 millimeters instead of 82. This means it can 
be integrated into many types of car seats without restricting the design. 
 
 
Caption: 
The advanced version of ZF’s active seatbelt tensioner has the ability to 
shift occupants into a safer seating position prior to emergency braking, 
even if their upper body is a distance from the seatback. 
 
Photo credits: ZF 
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Press contacts: 
Christopher Rimmele, Head of Communications Passive Safety 
Technology Division, 
Phone: +49 170 4148209, e-mail: christopher.rimmele@zf.com  
 
Mirko Gutemann, Technology Communication Software and Safety 
Technology, ZF Group, 
Phone: +49 7541 77-960136, e-mail: mirko.gutemann@zf.com 
 
 
About ZF 
ZF is a global technology company supplying systems for passenger cars, commercial 
vehicles and industrial technology, enabling the next generation of mobility. ZF allows 
vehicles to see, think and act. In the four technology domains of Vehicle Motion Control, 
Integrated Safety, Automated Driving, and Electric Mobility, ZF offers comprehensive 
product and software solutions for established vehicle manufacturers and newly 
emerging transport and mobility service providers. ZF electrifies a wide range of vehicle 
types. With its products, the company contributes to reducing emissions, protecting the 
climate and enhancing safe mobility. 
 
With some 165,000 employees worldwide, ZF reported sales of €43.8 billion in fiscal 
2022. The company operates 168 production locations in 32 countries. 
 
For further press information and photos, please visit: www.zf.com 
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