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SUMMARY
The TOOLING4G project aims to make an important
contribution to the acquisition of specialized skills by the
moulds and plastics industry, enabling the partner companies to
create the conditions to become competitive
and to overcome global market challenges. To achieve this
goal, the project was structured in 7 large PPS’s,
including hybrid manufacturing processes; intelligent
tools/systems; efficient tools for multi-material
products manufacturing; multi-process tools; industry
digitalization; sustainable "zero defect" production
chain; management and dissemination.
The present poster regards PPS1 – “Hybrid Manufacturing
Processes” developments.

After the simulation, the production of the part began. The part
was produced using a powder bed technique called Selective
Laser Melting (SLM). During the production, the process was
stopped to insert electronic components inside the part in order
to obtain a more accurate way of controlling the injection
process. The figure below shows the position of the electronic
components and the part after the SLM process.

INTRODUCTION
The introduction of additive manufacturing processes as
another mould making technology, allows design options to be
broadened [1]. The flexibility that these technologies present
with regard to mainly to the design of an adequate interior
architecture requires updates of design rules that have been
taking over for decades. The present poster presents the
approach taken to the development of a mold with hybrid
manufacturing as well as embedded electronics.

After SLM production, conventional processes were used to
obtain a smooth surface, meeting the surface roughness
requirements to injection molding. The parts are now
produced and ready to enter the physical injection test
stage. The figure below show the finalized part.

DEVELOPMENT
The figure below shows the part to be produced using a hybrid
manufacturing approach as well as the conformal cooling
channels that were developed in order to optimize the
production cycle, taking advantage of the possibilities of hybrid
manufacturing geometries.

After design, simulation works took place in order to assure that
the new design would express benefits when compared with
the traditional manufacturing methods. The figure below shows
a simulation comparison between both methods.

CONCLUSIONS
This R&D project is pioneering conformal cooling channels,
using hybrid approaches and embedded electronics. So far the
project is presenting good results and is now entering its final
stage. This process to obtain embedded temperature sensors
in mould inserts, wouldn’t be possible to obtain through
traditional manufacturing, shows a lot of potential and is an
innovative solution to further explore the benefits of additive
manufacturing for the mould making industry.
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