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Press release
Date:

October 2014

Subject:
ACE safety shock absorbers protect end positions on two axles of a driving simulator
Stuttgart driving simulator: safe driving to the end positions with ACE
The development of new vehicle safety systems promises more protection and comfort for consumers and an improved market position for manufacturers. So that the time spent on testing and optimisation through to the start of production is not too long and expensive, a new driving simulator has been developed and put into operation at the University of Stuttgart. In order to secure the end positions in two of the eight axles of the motion system supplied by Bosch Rexroth BV, the design engineers opted for ACE safety shock absorbers.
The eight-axle unit in this particular application is neither a lorry nor a flat-bed truck, used for example for transporting large cranes or very long components for wind turbines. This in fact concerns a driving simulator, which is the result of a joint project by the University of Stuttgart and the Stuttgart Research Institute of Automotive Engineering and Vehicle Engines (FKFS). A mobile, multi-use capsule houses the simulator. The overall construction is equipped with an eight-axle motion system. This was created with the aim of researching and developing new driver-assistance systems in vehicles. According to Dr. Gerd Baumann of the FKFS, the foci of the work are the energy efficiency and safety of electric and hybrid vehicles as well as conventional vehicles.
Driving simulator with heavyweight dampers is reliably protected
As early as the simulator development phase, the University of Stuttgart, the FKFS and Bosch Rexroth as an industrial partner, undertook all measures to maximise the protection of the overall construction against incidents during operation, e.g. due to power outages, because in a worst-case scenario, a mass of 18 tons at a maximum speed of 2 m/s must be braked in the end position of the most highly stressed driving simulator axle. Emergency stoppers with immense power and equally great reliability were needed. It was clear that any failure on their part would lead to massive damage both to the overall construction as well as to the capsule, and thus to delays in the research. Even damage to the health of the subjects could not be excluded. For all participants, the aforementioned factors – as well as the good reputation enjoyed by all three participants vis-à-vis customers and partners – were the reasons to establish a zero-compromise line in terms of safety. The requirements for other potential suppliers were accordingly high, especially as a wide variety of mass-velocity combinations were to be given consideration. So to play it safe, Eddy van Duivenbode, system engineer at Bosch Rexroth – the Dutch subsidiary of the world-leading specialist in drive and control technologies – turned to the most reputable supplier of industrial shock absorption solutions.
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In this case, the request went out to Ralf Küppers, ACE Stoßdämpfer GmbH’s sales manager for the Benelux countries. Type SCS50-600EU-F safety shock absorbers were soon selected in order to effectively absorb the already quantified reference mass of 18 tonnes. The first part of the type designation refers to a piston diameter of 50 mm, and second to a stroke of 600 mm. With a proud net weight of about 50 kg, the emergency shock absorber offers maximum energy intake of 84,000 Nm per stroke.
For the second of the eight axles, which likewise had to be protected, a maximum recorded mass of 8,700 kg at a speed of 3 m/s was determined. Accordingly, a narrower version of the ACE’s SCS range has been installed here. Model SCS38-600EU-F, despite weighing around 35 kg, still manages an energy intake of 43,200 Nm/stroke. In the case that undesirable incidents were to occur on the Stuttgart driving simulator, all precautions would have been taken in advance to ensure that the safety shock absorbers would reliably fulfil their function, which is the case to date.
Complete driving simulator studies possible
Following its completion in mid-2012, the Stuttgart driving simulator is now the largest and most efficient of its kind at a European research institution. The project was also generously supported by the German Federal Ministry for Education and Research as well as by the Baden-Württemberg Ministry of Science, Research and Art. In this context, the driving simulator was designed both for public research and for development tasks within the automotive industry. As Gerd Baumann explained, the design has been used both for concept studies and for the virtual testing of display and operating concepts for motor vehicles. Secondly, volunteer studies involving regular drivers are carried out using the Stuttgart driving simulator; such studies assist in the acceptance analysis of new driver-assistance and safety systems. These include the range assistance optimisation systems for electric vehicles as well as the safe testing of innovative, safety-related control systems, as used for example for automatic braking and evasive manoeuvres.
The University of Stuttgart and the FKFS also offers public and industrial clients complete driving simulator studies. In this case, the FKFS can provide, upon request, entire groups of drivers, the composition of which can be varied according to age, gender and driving style. Alternatively, industry partners are able to use the driving simulator for their own tests, whereby the FKFS provides the specialist personnel required for the operation of the system. A vehicle replacement system permits both the realistic simulation of slightly modified pre-production or series-production vehicles and that of prototypes. An interface enables the connection of vehicle electronics, so that steering, pedals, switches, indicators, etc. function as usual. The replication of the visual, acoustic and haptic environment in the simulator capsule is amazing in every detail. This applies both with regard to simulating the behaviour of various vehicles and to the associated emergency protections provided by the safety shock absorbers.
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Page 3 of Stuttgart driving simulator: safe driving to the end positions with ACE
Information box:
Functional principle of the safety shock absorbers
ACE’s maintenance-free and ready-to-install machine components are designed for emergency deceleration. This is partly because limited supporting and brake forces are produced thanks to the components’ long stroke. Another advantage is their mode of operation. During the deceleration process, the piston rod is inserted. The hydraulic oil which is located in front of the piston is forced through a multitude of metering orifices. The number of metering orifices in action decreases proportionally throughout the stroke. This causes a decrease in the inward speed. The oil displaced by the piston rod is compensated for by a gas reservoir. During extension, the compressed gas pushes the piston rod back into the starting position. A membrane separates the hydraulic system from the gas reservoir and provides volume compensation. In addition, the dynamic pressure in front of the piston and thus the reaction force during the entire stroke remain the same.
Because the arrangement of the metering orifices is specifically calculated and manufactured for the individual application, they are always purchased as tailor-made solutions. Whether it’s for applications involving storage and retrieval vehicles, conveying and crane systems or heavy machinery or if, as in this case, it’s to protect a driving simulator effectively, ACE’s safety shock absorbers can be relied upon even in the worst-case scenario.
Text box: 1407 characters (including spaces)
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Image 1 ACE-full shot_FKFS.jpg = 20 x 14 cm at 300 dpi resolution
Equipped with an eight-axle motion system, the Stuttgart driving simulator is currently the largest and most efficient of its kind at a European research institution
Image 2 ACE-detail.jpg_= 20 x 14 cm at 300 dpi resolution
In an emergency, the ACE safety shock absorbers decelerate the energy of up to 18 tonnes at a maximum speed of 2 m/s in the end position of the most severely stressed axle of the Stuttgart driving simulator
Image 3 ACE-SCS-38-63.jpg = 15 x 20 cm at 300 dpi resolution
ACE safety shock absorbers are the affordable alternative to industrial shock absorbers for reliable, effective protection of modules and systems during emergency stops
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