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3D-printed gripper system
made from m4p™ AlSi1i0Mg

Functional integration for increased

efficiency in series production

Problem

Automated CNC machining
lines require continuous
improvements in produc-
tivity. Gripper systems

are a key component, but
they tend to be inflexible.
The goal was to develop

a component that allows
for quick tool changes and
offers integrated media
routing.

Technological approach

The processing of m4p™
AlSi10Mg using LPBF
aimed to integrate
functionalities and

achieve significant weight
reduction while maintaining
high load capacity. The
material's good printability
and post-processing
capabilities were expected
to be decisive for successful
implementation.
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Added value

Media channels were
integrated directly into the
gripper fingers, eliminating
the need for external hoses.
Topology optimization
resulted in a weight
reduction of approximately
57%. A quick-change
system enables tool-free
replacement of the gripper
jaws in seconds.

Technology Readiness Level

Application: Series production
Material: Series production

Manufacturing: DMG LASERTEC 30 SLM 3rd Gen.

www.metals4printing.com
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Highly efficient
gripper systems via
Additive Manufacturing

LIGHTWAY

Project overview

LIGHTWAY has developed an innovative gripper system
for automated CNC machining lines. The goal was to
increase productivity by reducing setup times and en-
hancing flexibility. This was made possible by mép’s
proven AlSi10Mg aluminum alloy, which allowed for
the integration of media channels, among other fea-
tures. A particular challenge was the integration of
functionalities and the significant weight reduction
while maintaining high load capacity.

Challenge

Conventional gripper jaws are heavy, inflexible, and re-
quire long changeover times. In addition, external com-
pressed air hoses for chip removal had to be installed
- an additional assembly and maintenance burden. The
goal was to develop a gripper system that allows for
quick changes, offers integrated media routing, and
significantly increases efficiency in series production.

LIGHTWAY GmbH was

.. . founded in 2016 and is
Additive Manufacturing as key technology a full-service partner
for industrial 3D metal
Using LPBF with AlSi10Mg, geometries were achieved that cannot be produced using conven- ﬁ;':;'lzgttleGeﬂirV\éAY
tional methods. Fluid channels were integrated directly into the gripper fingers, eliminating the  process chain - from

need for external hoses. Topology optimization resulted in a weight reduction of approximately =~ ©€n9/neerng through.

o . . Additive Manufacturing
57% (from 159 g to 69 g). A quick-change system allows for tool-free replacement of the grip- (LPBF) to CNC post-
perjaws in seconds. processing and quality

assurance — focusing
on ready-to-install,
functionally integrated
components for series
production.
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Material Basis

The AlSi10Mg material from mé4p offered the optimal
combination of strength, stiffness, and weight savings.
Its good machinability and printability in the LPBF pro-
cess were crucial for the successful implementation.

Results

Compared to previous solutions, the gripper systems
demonstrate high reliability and process stability: the
first 32 systems have been in operation for 64,800 hours,
completing 2,592,000 cycles. Iterative development has
led to measurable improvements in performance and
quality. A total of 388 sets across four models have been
efficiently implemented.

Conclusion and industrial relevance

The solution demonstrates how Additive Manufactur-
ing can significantly increase flexibility and efficiency in
CNC series production. The concept is transferable to
many applications - particularly where complex geom-
etries, functional integration, and rapid adaptability are
required.
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@ Typical Properties

Combination of high strength (required gripping
force of 600 N), stiffness, and fatigue strength
with minimal weight

¢ Well-suited for post-processing

¢ Optimal combination of properties thanks to
mé4p™ AlSi10Mg

@ Customer benefits

e Weight reduction of ~57%

¢ Tool-free jaw replacement in seconds

¢ Integrated media routing without hoses

¢ Significantly reduced setup and assembly times

¢ Increased productivity through improved efficiency

With the new additive manufactured gripper, we were
able to drastically reduce our setup times and increase
productivity. The functional integration achieved through
the integrated media channels is particularly impressive.

Pascal Schéfer, CTO, LIGHTWAY GmbH
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