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Abstract. This work-in-progress highlights the significance of interactive elements in virtual reality
applications for foundry processes, with a specific focus on the casting stage. The research employs
both 2D and 3D techniques to create immersive scenarios, resulting in two virtual reality scenes
where users can engage with objects and gain a comprehensive understanding of the casting process
through accompanying videos. The study's findings stress the considerable influence of virtual
reality interaction, as it permits users to acquire knowledge of the process without having to be
present in a factory, effectively lowering the risk of accidents and minimizing potential material
wear costs. In summary, this research establishes the crucial role of interactive virtual reality tools
in enhancing the learning experience and safety measures associated with foundry processes, further
emphasizing the need for continued advancements in the field of virtual reality technologies.

Keywords. Foundry, Virtual Reality, Casting Stage, 3D, Immersive Reality.

1 Introduction

The popularity of contemporary entrepreneurship has led to an increased interest in creating innovative products
and services that cater to market demands. However, starting a new business venture is an unstable and
unpredictable process that requires a developed mental model to navigate through sense-making and decision-
making processes. Traditional education methods often fall short in teaching the necessary skills, but virtual reality
technology can offer a complementary tool that immerses users in a virtual environment, allowing them to learn
and develop their skills effectively [1, 5].

Immersive technologies, such as virtual reality, have been used to enhance training and learning in various
industries, including the chemical and mining industries. These technologies aim to improve safety and process
training by increasing motivation, engagement, and skill development. Recent studies have shown that immersive
virtual reality can be an effective tool for training operators, such as electric overhead crane (EOT) operators, in
comprehending operations' sequence and managing potential hazards [4, 6].

Virtual reality-based training tools provide exposure to real-world working conditions without the associated
risks, making them an effective solution for addressing safety concerns in the mining industry. Additionally, the
use of immersive technologies can offer a cost-effective and repeatable solution for industrial training, allowing
individuals to gain practical knowledge without generating material waste or process rework [2-3, 9].

Exploring virtual reality as a functional teaching approach can create more effective learning tools for aspiring
entrepreneurs and enhance training and learning in various industries. Immersive technologies have the potential
to improve safety and process training, increase motivation and engagement, and offer a cost-effective and
repeatable solution for industrial training [7-8, 10].
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2 Methodology

For the development of this project, the following method was implemented based on the new project creation
stages which are: Research, design and development, and testing.

2.1 Research

At this stage, the smelting process was analyzed and in turn a visit was made to a steel company to see the process
of this where the following processes were understood.
e Molding:
o Check the model for emptying before creating it. A manager handles reviewing it digitally in
search of errors or weak points of it, virtual simulations are also carried out to test it and obtain
a more thorough analysis.

e  Melting and casting:
o Atthis stage you can see the load placed on the smelting furnace, which is scrap copper, bronze,
and other metals.

e Emptying area:
o In this process is where the lava is placed in the mold, for them the oven is transported to the
place where the molds are found, to empty the product into the mold it must be done carefully
to avoid accidents and waste of material.

¢ Demolding and cleaning:
o Once the molded parts are cooled, they begin to be extracted with light blows to the sides, it is
usually waiting 4 to 5 hours for them to cool completely.

2.2 Design and Development

For this project, different software was used to model the 3D objects and give textures to them. The software that
integrated the project was Unity which is a video game development tool. The first thing that was done was the
3D objects with the help of SolidWorks software where they were later textured in Blender. Once the design of
the objects to be needed was finished, they were exported to Unity to create the scenes.

Afterwards, two scenes were generated where the user can interact, which will be described later. Before the
user investigates the scenes, it is necessary to know the operation of the equipment that is being used, in this case
virtual reality viewers. For this, a main menu was generated where you can see the instructions of the project and
the beginning and end of its execution. As shown in Figure 1.
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Fig. 1. Scene of interaction to the immersive world.



Once a first interaction interface was made, the first scene's assembly was followed, where the user interacts
with the personal protective safety equipment necessary to enter the casting process. For the user to interact with
the objects present in this scene, it was necessary to relate these objects to rules and/or actions programmed in the
C# language. In addition to this, sound and a series of visual and auditory instructions were added to the scene so
that the user gets a more realistic experience (see Figure 2).

Fig. 2. Personal protective equipment.

Once the user correctly selects the necessary safety equipment, he can enter the casting scene, for this he had
to relate by code that the program finds when the selected PPE is correct so that it can be linked to the second
scene. In this scene, like the earlier one, each element was arranged according to the casting process flow. Videos
from each process were added to generate a more complete experience. What stands out from this scene is the
simulation of the emptying process that goes from the oven to the molds, as shown in Figure 3.

Fig. 3. Casting process flow scene.

2.3 Test

Since the virtual reality product was completed, tests were done with students and teachers with the help of
viewers, where they gave us their feedback and thus, we made the necessary corrections to improve the project.
According to the usability test, in which 11 questions were generated to know the ease of use of the project, it is
obtained that 90% of the users perceived a friendly interface of the project.



3 Results

Once the people tested the virtual reality product, the result was obtained the fulfillment of the interaction aim,
since the user can have an interaction of the casting process in a virtual way obtaining the required learning to be
able to carry it out in real life.

Like the earlier case, based on the usability of the users, it was obtained that 90% of them thought that the
product was friendly in addition to considering the programming of the times during the use of the simulator was
perceived acceptable.

4 Conclusion

Finally, based on the results obtained, it can be concluded that the project leaves a great contribution to the user
due to the knowledge and learning obtained when interacting with the virtual reality environment. This means that
the user can arrive with prior knowledge to the foundry industry and avoid accidents and / or waste of material.
On the other hand, it gives way for the construction of a second level of simulator, where the interaction is to
generate exchange between two users, giving entry to the theme of virtual multiplayer.
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