














EMAG ELDEC GENERATOR TECHNOLOGY
AT MACK RIDES:

FOR THE RIGHT MOMENTUM
ON A ROLLER COASTER

More than a million people ride on roller coasters, water rides or
themed rides from Mack Rides every day — all over the world. Every
solution is developed and produced at the location in Waldkirch near
Freiburg — including rails, vehicles, decorations, animations and much
more. On board for rail production: induction technology from EMAG
eldec. It ensures precise heat treatment before the final straightening
of the components.

QUICK
AND STABLE PROCESS

The solution: including a hand ring inductor and a PICO-SC
generator with an output of 15 kilowatts along with a
cooling system. In use at Mack Rides for around a year, it
has convinced users. It is no longer a problem if the ring
inductor loses contact with the rail and Mack Rides also
benefits from a very quick process. Operators start the
appropriate program via the touchpad surface of the generator
and guide the inductor to the component. After a rigidly
defined period of time, the desired temperature is reached
and the straightening phase can begin.

precision is key. Dimensional deviations outside of narrow tolerances are taboo. Mack Rides brings a wealth
of experience to the table. Mare than 155 roller coasters made in Waldkirch are in operation worldwide. “Each !? -
model is a one-off production, since we respond intensively to customer requests. The quantities of the associated - .-
components are, therefore, rather small. At the same time, the technical demands are very high,” explains Marcel
Martinetz, Head of Equipment Design. “Against this backdrop, we rely on a high level of vertical integration with which we
ensure the perfection of the technical details on the one hand, and efficiently implement customer requests on the other.”

The development and production of roller coasters is a task for specialists because, despite their enormous size,

A current example from rail production makes it clear what that means in concrete terms. It is important to know that these
components are up to twelve meters long, but their curved course can only deviate by a maximum of 3 millimeters in length
and a maximum of 2 millimeters in track width. This precision is ensured in two steps. After being bent, the rail is inserted
into a device and measured by a laser. “We then immediately identify every deviation, which we correct with the help of this
special robot clamping solution. To do this, however, the rails must be heated at defined points,” explains Martinetz. In the
past, specialists used an acetylene flame for heating, which led to increased workload and risk. In addition, the heat was
only applied superficially. Against this backdrop, inductive heating became an alternative. Initial tests showed that a process-
reliable implementation is not easy because the operator has to position, by hand, a ring inductor so that it makes
contact with the pipe. A little inattention is enough to cause it to lose contact. The technology that was first tested led to
overload damage. “We then approached EMAG eldec with the task of developing a significantly more robust solution,” explains
Martinetz.
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“The main task was to
o e assonoted moduston et PR develop 3 robust solution.”

Marcel Martinetz, Head of
Equipment Design at Mack Rides




EMAG ECM
CONTRIBUTION
OF MICROSTRUCTURES

WITH THE PECM TECHNOLOGY

With PECM (Precision Electrochemical Machining),
components can be precisely machined within a short
time, regardless of their hardness, with high component
quality.

ith the PECM technology, a reproduction accuracy of <20 pm and a surface quality of Ra
W<0.1 um can be achieved. A fact that has been capitalized on when machining surgical sta-
plers. Here over 40 microstructures, called “pockets," are introduced into a device where ten
staplers can be clamped simultaneously. This is done at high precision and to a depth of 0.5 mm. When

using conventional methods, the production of these pockets has proven to be challenging as it requires
great effort. With this arrangement, cycle times of <1 minute per component can be achieved.

PECM technology can show its full strength in the production of such microstructures. PECM is a con-
tact-free process without thermal or mechanical influences on the components, which offers great advan-
tages, especially with delicate workpieces. The hardness of the material is also irrelevant, since it is
eroded at the molecular level. Only electrical conductivity is required.

Loading is done manually or automatically. The process data can optionally be recorded via an loT core
and visualized and analyzed with different loT modules.
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A stapler is a surgical instrument used to set
staples when closing wounds.

PTS 2500 for processing sophisticated
2D and 3D geometries

The EMAG PTS 2500 enables the highly precise
introduction of sophisticated geometries. The ECM
or PECM technology from EMAG used for this is an
outstanding option, even if many developers and
designers are not yet familiar with it.

TECHNICAL DATA PTS 2500

mm 1,070 x 700 x 515
inch 42x275x20

Machining compartment

mm 800 x 550

Clamping surface inch 315x21.5

Generator capacity A(DC) 2,500 —5,000

Generator capacity A (pulse) 6,000 -12,000

PROCESS DEVELOPMENT FOR
FUEL CELLS

Fundamentally, fuel cells have a very simple structure. A cell
consists of three layers on top of each other: two gas-carrying
plates and an electrolyte in between. This simplest form of
fuel cell has of course very little power on its own, which is
why many fuel cells in series become interconnected to whole
fuel cell stacks. These packages are then installed depending on
the required performance. However, it is precisely this flat design
of the individual fuel cells that poses a manufacturing challenge,
as very delicate structures have to be produced in very thin-
walled components. Here, PECM technology offers promising
machining options that are currently being researched.

EMAG LINKEDIN

If you would like to learn more about the topic, then
follow us on LinkedIn, or subscribe to our newsletter
on emag.com, where we will keep you informed
about the possibilities of PECM technology in the
coming months.
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