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Abstract. At present, we cannot imagine a modern production process without computer support. At the same time,
its integral part is the implementation of advanced and highly sophisticated production processes and technologies.
Their aim is first and foremost to ensure quality production of products with high economic efficiency of the
production process. EDM technology is one of the currently active progressive technologies. This is a technology that
in practice is characterized by high product quality. The high quality of products not only through this progressive
technology, but also other, whether conventional or progressive, is difficult to achieve without computer support.
The aim of the paper is therefore to demonstrate the process of manufacturing a die-casting mould using
progressive EDM technology using computer support.

Introduction

At present, extremely high demands are placed not only on the quality of products, but also on the
application of materials with specific properties. These increased demands on the shape, quality and
materials of the products present a large number of problems in practice. One of the problems
associated with these requirements is the scope of application of the machining technology used. The
practical application of conventional machining technologies is usually very closely related to the
machinability of the materials used. Particular limiting factors for their application are in particular
the physical, mechanical and chemical properties of the material to be machined. Restrictions on
achieving complicated final product contours are in many cases another limiting factor for their
application [3]. At the same time, locally limited edge breaking or material removal in a certain
sequence or in precisely defined layers is often required for machining. As a rule, these specific
requirements require the application of multiple tools and equipment, resulting in longer machining
times. The application of progressive machining technologies is therefore much more effective in the
specific cases mentioned. They enable machining of highly refined high-alloy steels, carbide, etc.
without any problems and at the same time create complicated shapes. [2] This is mainly due to the
use of physical or physicochemical principles of material removal. All of the above-mentioned special
applications of available manufacturing technologies include the production of die casting moulds [1].
Since it is almost always a prototype in mould making, computer simulation plays an important role
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here. Its aim is to prevent poor quality of the functional parts of the mould, but also to help identify
possible tool collisions with the workpiece, thus preventing damage to the machine or tool.

1. Specifics of design of mould for die casting of metals

Die-casting technology offers a number of advantages in the foundry industry [5]. This is mainly the
production of complicated shape castings with the possibility of applying special materials. They can
meet the highest demands on the quality of castings, both in terms of mechanical properties and
dimensional accuracy. However, these high demands can only be achieved in conjunction with a
suitable design and subsequent precise production of the individual structural parts of the mould. It
follows logically that the design of a die-casting mould requires in many cases a special approach. This
must, however, take into account all the specificities which are imposed on that type of product. It is
mainly the ability of the moulds to achieve complex casting shapes and high productivity. An
important requirement is also a structural modification of the mould, which ensures a high strength of
castings, e.g. by minimizing trapped gases in the melt volume. Particular demands on the properties of
the finished production, but also the properties of the moulds, which, among other things, relate to its
reliability and safety, are made by car manufacturers. It follows from the above-mentioned specifics
for the production of castings and the construction of moulds for die-casting of metals under pressure
that we can hardly imagine the design and production of the mould without modern computer
technology. Prior to its production it is necessary to have a model in digital form, which significantly
reduces the risk of defects in individual parts of the pressure mould. Creating a physical model is
nowadays done only sporadically, because in most cases, we can fully do with the model only in
digitalized form. In terms of software support, several CAD programs are used in practice [4].

r

Figure 1. 3D design of casting model by CAD.

At present, there are a large number of CAD software that, in addition to the 3D design of the casting
model, can also model the relevant functional parts of the die cavity for die casting.
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Figure 2. 3D design of functional part of mould cavity by CAD.

Other mould parts for die-casting of metal which are used to attach a fixed and movable part of a
mould, its closing and opening, cooling, etc. they are already largely unified and can be selected from
the appropriate software library.

Figure 3. 3D design of auxiliary parts of moulds for die casting of metals by CAD.

Application of CAD software in engineering practice in the design of die casting moulds provides a
number of advantages. The primary advantage is the automation of routine procedures,
implementation of standard parts from the database, rapid prototype development, etc. An invaluable
advantage of their application is also full support in the need to make the necessary changes in the
construction If necessary, they allow to make relatively extensive changes in the construction of the
already designed mould, or to eliminate errors that occurred only in the process of construction. The
decisive advantage of their application is also the creation of countless variants, which aim to improve
the process of optimization of construction solutions.

2. 3D design of tools for production of functional parts of mould

cavity

An important part of the design process of the functional part of the mould cavity itself is a detailed
specification of the tools that will be used in its manufacture. In the case of the application of EDM
progressive technology for the production of die casting moulds, it is a 3D design of tool electrodes [6,
11]. These tool electrodes must be designed not only for their functionality, but also for practicality,
long life, but also the overall economic efficiency of their application. Also in this case, modern
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procedures require the application of computer support [7-9]. Several programs can be used for their
3D modelling. Of these, mention may be made, for example. Solid Edge, CATIA, AutoCAD, Creo 3.0, etc.

ARk STaE U S A

Figure 4. Design of tool electrode for EDM cavity moulds in Creo 3.0 software.

An essential part of every production process is also the creation of drawing documentation.
Therefore, both for the design of individual parts of the mould and for the design of tool electrodes, it
is necessary to prepare drawing documentation. For her work again, there is in practice a number of
software. For example, Creo 3.0 software. allows 2D drawings to be created using a standard Drawing
module from pre-created 3D models. This module also enables the creation of drawings for individual

mould parts and tool electrodes as well as for their assemblies.
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Figure 5. Creation of drawing documentation of individual parts of die casting mould.

3. Production of die casting mould by means of EDM technology
with CAD support

One of the last steps before starting the production of the functional part of the die-casting mould is to
design a process for removing individual layers of the base material by means of selected tool
electrodes. Even at this stage, we can no longer do without computer support [15,16]. This is done in a
number of steps, such as 3D designing of processed item models, defining processing technology,
defining cutting conditions, simulating the processing of functional mould parts, including making
necessary corrections, etc. Generally, tool path generation with full CAM support is already carried out
as part of technological planning [10]. However, there are situations that require additional
verification of toolpath and possibly their correction. This procedure is mainly applied in the
manufacture of complex products. Alternatively, if the toolpaths are limited in addition to the
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workpiece configuration, the machine, tool and work environment configuration [17]. The final stage
is therefore crucial for a correct and safe process for the production of die casting, i.e. simulation. Its
task is first of all to test the correctness of the selected toolpaths, but also to set the individual
technological parameters. Through it, it is possible to detect possible hidden shortcomings of the
mould production process. Again, there are several software to simulate the production process [14].
In the above Creo 3.0 software. this feature is enabled by the Manufacturing module.

Figure 6. Simulation of production of functional part of die casting mould by EDM technology in Creo 3.0. software
with the support of the Manufacturing module.

By simulating the production of the functional part of the die cavity, we can propose several
alternatives of tool movement, or more precisely change selected technological parameters [17]. Based
on the simulation of the production process, we obtain a number of information, including information
relating to the total production time of the mould. Consequently, based on the optimization criterion
chosen by us, which may be e.g. minimizing production time, maximizing production precision, etc., we
have the option to choose the most suitable variant of die casting [12,13]. The result of the
optimization is also an indication of the overall efficiency of the mould production process.

Conclusion

The growing demand for high-quality parts, especially for the automotive industry with short lead
times, requires the application of new advanced technologies in practice. In this context, the
application of existing CAD / CAM systems is gaining in importance and occupying an irreplaceable
position. Its role in engineering practice is also to improve the work of engineers’ efficiency of and to
prevent the occurrence of mishaps As in other industries, in the foundry industry, CAD / CAM systems
contribute to the constant trend of improving casting quality [18,19]. However, a high-quality casting
cannot be achieved in any way by a poor-quality mould. Since die-casting moulds are almost always
prototypes, it is not possible to tune their production on test samples. At the same time, simulation of
the production process of the die-casting mould has its irreplaceable position mainly due to
complicated repair procedures or in some cases even due to the impossibility to make corrections of a
faulty execution of any of its parts. The advantage of the application of CAD / CAM systems is that in
the design stage of the mould production they enable to detect possible occurrence of errors, to
analyse the causes of their occurrence and to eliminate these deficiencies before the beginning of the
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production process itself. At the same time, the information obtained can be used in the subsequent

optimization of the production process, thus reducing the technological preparation time of the

production of the mould, the consumption of electricity, materials and the total cost of its production.

For these reasons, the aim of the paper was to point out the importance of application of these highly

sophisticated devices in the design and manufacture of die casting moulds using progressive EDM

technology.
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