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Industrial shock absorbers from ACE slow down start training machine carriage
Ski cross: Action on the Slopes, Full Brakes in Preparation
Ski cross versus alpine skiing is like comparing heavy metal with a violin concerto. One is hard and full of action while the other is soft and elegant. It is surprising that the revolutionary trend sport athletes fall back on modern machine elements to apply the brakes to their strength.
Four competitors in a head-to-head battle and the first two make it to the final. Those are the basic rules of ski cross. Physical contact is certainly allowed, if not positively encouraged. The ultimate aim in alpine skiing, namely the perfect line, can rarely be achieved under these circumstances; especially because a good racing position can be defended by slowing down or cutting up the opponent. Overtaking manoeuvres in ski cross with its demanding tracks full of steep curves and jumps are anything but easy. This is particularly true because the courses are hardly any wider than the classic racing slopes used by just one skier at a time. These conditions make the start a very short, but unbelievably important process. The competitor who is in front after a few metres has the best prospects of winning the race. This is why the start phase is rehearsed over and over again in the summer months.
In order to allow high repetition rates in the minimum time, there are training machines that look similar to strength training equipment in gyms. Employees at the Innsbruck Institute for Sports Science under the leadership of Prof. Christian Raschner have produced such a piece of equipment. An initial prototype was created after a planning phase. It could be described visually as a bed frame on wheels. A board with ski bindings is fixed to the middle in place of the slats. There is also a carriage attached to move along the long sides, which extends a good metre into the air on both sides. Two handles are mounted on the vertical end with which the practising skier can push the carriage weighing 36 kilograms backwards. This means that the punctum fixum and punctum mobile are swapped over in comparison to a start on the slope, but that the athlete's muscles respond in the same way.  The world class ski crosser, Patrick Koller, was available as a test person at the Innsbruck Institute for Sports Science. His strength proved to be a problem for the construction: firstly, the carriage hurtled into the end position with such force that damages could be expected sooner or later. Secondly, a second person had to help during the first tests so that the training apparatus did not release itself. This is where ACE Stoßdämpfer GmbH came into play in the project.
ACE Stoßdämpfer GmbH sponsors new research talent
The company is located in Germany but has its own distribution in Austria. One of the joint aims is to point out the advantages of hydraulic damping elements. After all, many design engineers are
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still not sufficiently aware that machines can be used quicker, less expensively and more environmentally-friendly with the help of oil-filled industrial shock absorbers than when slowing moving masses is left to electrical forces in the drives being used or even a pneumatic solution with air buffers. This is why ACE also offers free training sessions and seminars for example. These are also provided at polytechnics and universities. People only install what they know after all. The aim intended by the damping specialists is for technology to be experienced in order for the information gained to be manifested in actions.
This was able to be implemented outstandingly well with the start training machine at Innsbruck Institute for Sports Science. ACE therefore not only confirmed that they were prepared to take on the design for the specific case - just like for all of its other customers as well. The customer advisor working for ACE in Austria, Hans-Jürgen Greindl, also decided to supply the research team with necessary machine element free of charge as an exceptional offer. An essential part of the design was the calculation of supporting forces for the shock absorbers to be used. 8 m/s and 10 m/s respectively were assumed as speeds. Measurements in excess of 45,000 N resulted for the slower run and almost 80,000 N for the faster run. And it's no wonder! An impact with 10 m/s corresponds with a speed of 36 km/h after all. To be on the safe side, sports scientists who were involved with this application at the Innsbruck Institute for Sports Science and trained machine fitter, Mario Lazzeri, installed two MA4575M type absorbers to protect the end positions. Belonging to the innovative MAGNUM series, the above-mentioned requirements are no problem for this type of industrial shock absorber. Each of these adjustable absorbers, provided with a M45 thread, can absorb 1,170 Nm per stroke. The authorised energy absorption per hour is 146,000 Nm at a stroke of 75 mm. These values increase again dramatically if it is used with an oil tank or even an oil circuit. With a net weight of 1.59 kg, the machine elements are capable of absorbing effective masses within a range of 70 to 15,000 kg with a piston resetting time of just 0.11s.
It is not surprising that these industrial shock absorbers from ACE are usually more at home in automation, in handling tasks or in rotating modules than in sport equipment. Skiers benefit from their use as a sturdy training aid is now available. Their training apparatus now remains completely still under maximum force. And due to the fact that the industrial shock absorbers are provided with the latest sealing technology, a hardened guide bearing and an integrated fixed impact point, any number of training groups can work with the equipment each day without having to worry about the life span of the machine elements. A replacement is not even expected after years of use. If it is the case in one of the generations to come, it can be replaced without any problems because ACE provides all of its damping solutions with a huge number of suitable accessories and connecting parts.
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Captions:
ACE MAGNUM-Ski-Cross-training apparatus-full shot.jpg = size 10 x 15 cm with 300 dpi resolution
Start training machine for ski cross racers at Innsbruck Institute for Sports Science with two MA4575M type industrial shock absorbers
ACE MAGNUM-Ski-Cross-Testgerät-Detail.jpg = size 10 x 15 cm with 300 dpi resolution
The team headed by the sports scientist and trained machine fitter, Mario Lazzeri, constructed this solution to slow down a carriage and to protect the stop positions
ACE MAGNUM-Serie.jpg = size 10 x 15 cm with 300 dpi resolution
MAGNUM types with thread sizes M33, M45 and M64 and stroke sizes of 25 – 150 mm are available for solutions in this case and especially for automation, handling tasks or on rotating modules
Pictures by:
ACE Stoßdämpfer GmbH and the Institute for Sports Science in Innsbruck.
Please quote the code number for ACE Stoßdämpfer GmbH and the Institute for Sports Science in Innsbruck. Thank you!
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