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Abstract:

Due to their advantages like long strokes and high but also precisely controllable forming energies, screw presses are
one of the most common types of forging presses in operation. They are used for a broad range of different forged
parts, ranging from forces of only a couple of meganewtons to giant presses, which provide forces of up to 365
meganewtons.

In order to optimize resource efficiency in forging, there are two main avenues in the hand of the forging industry. One
is the reduction of material losses in the forging process and in following process steps, while the other is the
reduction of the energy consumed. For this a closer and more holistic look needs to be taken at geometry and
materials of the forged components and their resulting requirements for the forging process and with this the forging
press ultimately employed.

In addition to the well-known direct- and friction-driven screw presses there exist alternative drive concepts for screw
presses. All these drive concepts offer benefits for resource-efficiency in an application-specific context. This means
that by choosing the right kind of drive concept, resource-efficiency can be optimized. Three alternative drive
concepts for screw presses and their strengths in terms of resource efficiency for specific applications will be
presented. This includes the well-known direct-drive, a planetary drive concept and a concept with a continuously
revolving clutch-operated flywheel.

The drive concept with a clutch-operated continuously rotating flywheel has the main advantages of low masses that
need to be accelerated for each stroke as screw and flywheel are connected by a hydraulic clutch. This allows the
flywheel to rotate continuously in the same direction. This results in a significant reduction of energy consumed and
installed power on the press compared to presses with a comparable amount of forming energy offered. In addition,
this drive concept allows for stepwise forging which can lead to a reduction in the number of heats required.

As a second alternative drive concept to the direct-drive a press type with multiple smaller electric motors surrounding
a larger ring gear on the flywheel will be presented. This drive concept is an evolution of the direct-driven screw
press. The ring gear is surrounded by up to six smaller electrical motors allowing for higher energy efficiency and
through the implementation of a 4-quadrant frequency converter the possibility to recuperate energy after the ram
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