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ACE industrial gas spring in the speedsters of Hamburg University of Applied Sciences
ACE gas springs improving acceleration
Industrial gas springs are generally familiar as aids for opening and closing hoods, covers and shutters. In the automotive industry, their use is particularly common for engine compartments, rear luggage covers and rear doors. Their use in a racing car shows they can do considerably more still. Here they assist in the difficult interplay between pedals and driver, and so essentially act as an interface in terms of acceleration and safety.
Unlike commercial cars, racing cars have lower thresholds, meaning the driver can go almost to the limit without the car issuing warning signals (in the form of sideways lurching for example). If the driver does go beyond the limits, he will soon find himself coming off the track. On public roads, the more blatant warning signals mean this happens much less often. On the other side, technical enhancements are commonly fitted in racing cars first, and find their way to production maturity via this stop-off point. So it is hardly any wonder that the next academic generation is also getting involved, included their own racing competitions. The HAWKS Racing e. V. team is also taking part in the biggest of these. The team is made up a group of students from the Hamburg University of Applied Sciences (HAW Hamburg). There the students develop and build racing cars with which they participate in “Formula Student”. This is deemed the largest international constructors competition for students, and differs from other racing competitions mainly in that it is not the fastest cars that win on individual event days but the best overall packages. The design methodology, cost awareness and a hypothetical business plan must also win over the jury members. Recent years have seen the Hamburg team finish the events in the Top 5 on a regular basis. The tenth car made by the HAWKS Racing team boasts a number of stand-out features. Some of them are on the pedals of the “H0X”. Commercial industrial gas springs from ACE Stoßdämpfer GmbH are also integrated there for example.
ACE has a clear lead - with students too
The Hamburg students and the ACE dampening specialists from Langenfeld in Rhineland are working in an innovative and partner-like manner. Accordingly, their collaboration has been straightforward - from the initial discussions on fitting the machine elements, and even beyond that. The starting of cooperation was down to one of the students. After the team had fitted conventional helical springs to the pedals in the initial phase, results as regards pressure point and stabilisation of the driver’s foot were not satisfactory to the team. Student Jörn Matthaei quickly envisaged
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fitting gas springs: “So I compared the gas spring data sheets of different manufacturers, and we then decided in the developer team to take a closer look at those from ACE,” says Matthaei. According to the team itself, there were several factors from the diverse product offering favouring contacting the Langenfeld-based company: “The compact installation space, simple adjustability and the theoretically possible power range of the gas spring were crucial elements in opting for a gas spring from ACE. The website also stood out.” As regards adjustability, the would-be designers also addressed specifically the reduction of gas pressure, says Matthaei. The combination of all issues meant the students turned directly to technical support at the Langenfeld company. The discussion on geometric details, compression strokes and the connection and application options for a gas spring in a pedal immediately gave the students the impression that they had not erred in their initial appraisal. They were also impressed that ACE was able to provide references to similar engineering solutions at professional racing teams. But then a surprise was in store for Jörn Matthaei - his request for samples of the GS-15-40-BB-120 gas spring was not only met, ACE also made the products available free of charge. “Cooperation with technical colleges is very important to us. The support given to design engineers of tomorrow has meant we have often received valuable feedback, which we have used to sensibly enhance our portfolio,” says Rainer Loh, the experienced head of the gas spring team at ACE Stoßdämpfer GmbH.
Gas springs much better than helical springs
The compactness of the machine element on the one hand, and the many accessory solutions and adapters on the other, meant integration of the gas spring into the cockpit of the HAWKS construction was quick and easy. The fact that the maintenance-free and ready-to-fit industrial gas springs from ACE can be fitted anywhere also turned out useful. Also, the installation points were already specified individually in the design. It was not necessary to convert the existing design. “This is one of our fundamental premises in the individual design of our products. After all, saving the time and money of our partners is our major goal. Costly modifications would thwart these thoughts,” states Rainer Loh. The gas springs used are able to apply an extension force of 150 N for a stroke of just 40 mm. It was clear from previous discussions between the two parties that they would therefore meet the requirements. The racing car of the students from Hamburg also benefits from another feature which is not so important for normal applications not geared towards continual operation - its long service live. This is thanks to a piston rod with non-wearing surface coating, an integrated slide bearing and a grease chamber. The basic principle of the enclosed systems is simple. They are filled with pressurised nitrogen gas. They can be filled from stock or individually using a filling case. Hydraulic oil is used for end position dampening in the direction of extension. When the gas spring is loaded, on closing a valve for example, the nitrogen flows through the restrictor aperture in the piston. The gas spring counteracts the weight of the valve. When the valve opens, the nitrogen flows back and assists the manual force. In this case, it compensates the vibrating of the accelerator pedal by building up a counter pressure. This stabilises the driver’s foot 
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in critical driving situations and can keep the required pedal position more constant despite the vibrations from driving mode. Jörn Matthaei and the team are certainly satisfied, as confirmed by fellow student Nathanael Peltzer, in charge of aerodynamics: “The use of gas springs is a quantum leap. This is reflected in both safety and lap times. Our drivers are also reporting that they feel much better in our H0X - not only in critical driving situations.” For applications in which appearance or hygiene play a greater role than in motor sport, ACE also has stainless steel gas springs in stock. These variants can even be used in the food and furniture industries for example, as well in electrical engineering and medical technology applications.
6,827 characters including spaces for this main article
Info box:
Industrial gas springs: Constructional elements favoured in the transport industry
Other sectors of the automotive industry also appreciate the merits of industrial gas springs. They are used for example in vehicle finishing, such as at Austrian company Königseder Tuning, which amongst other projects is converting the Smart Roadster from conventional doors to gull-wing doors using industrial gas springs from ACE. On lightweight vehicles with alternative drive units and approval for road use, such as TWIKEs, ACE machine elements on the entry hood are simplifying usage for when the driver gets in and out. Special industrial gas springs from ACE are also being deployed by special-purpose machine manufacturers for the undercarriages of lightweight planes, and for “paramotor trikes”. The latter application, with plane manufacturer Martin Rüter and his Roll-Flight series, is an excellent example of the partner-like collaboration the Langenfeld-based company has with its customers. The cooperation between Martin Rüter and ACE showed that a certain gas spring length was required - one not in the product portfolio of the dampening solutions specialist. Instead of simply rejecting the request, ACE set about developing a custom gas spring. The requirement was for a stroke of at least 100 mm on both sides of the dual-seated flying trike, powered by a Rotax motor. It was of benefit that the family of products from ACE includes gas pressure, gas traction and lockable gas pressure springs for industrial requirements, and since 2012 has also included tandem gas springs for opening heavy hoods and shutters by hand. For the flying trike it was a question of stabilisation - when the undercarriage touched down. The spring builds up a counter pressure at the moment of landing. To accomplish this, Martin Rüter and ACE deployed gas pressure springs with a pre-tension of 1 cm. This way the pilots always have enough air on touchdown until there is stiff resistance. Landings on uneven ground have been much safer and more comfortable since ACE industrial gas springs were fitted.
These figures illustrate the general bandwidth of ACE industrial gas springs. Available for the most diverse of requirements are small models with 20 mm stroke and 10 Newton extension force up to large gas springs with 800 mm stroke and capacity to 13,000 Newton, with virtually every increment for all variants, including a complete range of DIN-standardised connector parts.
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ACE is helping students of HAWKS Racing e. V. at Hamburg University of Applied Sciences with industrial gas springs for the pedals in the cockpit. They enable the driver to keep the required pedal position more constant despite the vibrations from driving mode, and also stabilise the driver’s foot in critical driving situations
Page 2 = ACE-HAWKS-Racing-track.jpg = 20 x 13 cm for 300 dpi resolution
In Formula Student, the Hamburg students of HAWKS Racing e. V. at the Hamburg University of Applied Sciences have regularly managed to finish in the Top 5 over recent years - courtesy of many sponsors including ACE
Page 3 = ACE-HAWKS-Racing-detail.jpg = 8.5 x 5.5 cm for 300 dpi resolution
The GS-15–40-BB-120 undergoing testing: Their compact dimensions mean ACE industrial gas springs can easily be integrated into the cockpit
Page 4 = ACE-gas springs.jpg = 17 x 24 cm for 300 dpi resolution
Industrial gas springs are available from ACE with body diameters of 8 to 70 mm
Pictures courtesy of: ACE Stoßdämpfer GmbH & HAWKS Racing e. V.
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