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Abstract: This article deals with the use of SolidWorks software to simulate the assembly of an assembly intended for 3D 
printing, as well as the creation of a digital twin of the WLKATA robots under laboratory conditions. The simulation 
allowed for efficient testing of the conveyor belt design before production, minimizing design errors and reducing material 
consumption. The SolidWorks simulation results were then validated by 3D printing using a Prusa XL printer and tested 
in integration with WLKATA's educational robots. Part of the process included optimization of the parts for the 
manufacturing tolerances of FDM printing, with major flaws identified and corrected before actual printing. In addition 
to simulation and printing, a digital simulation of the assembly in RoboDK software was also carried out to verify the 
compatibility of the mechanisms. The results showed that the combination of simulation in SolidWorks and RoboDK 
provides an efficient approach to the design and testing of mechanical assemblies while minimising manufacturing costs 
and environmental footprint. 
  
1 Introduction 

Design verification should be an obvious part of the 
product development process. With its help, the designer 
should continuously make sure that his design will be 
reliable and safe and will not suffer from excess material. 
And possibly meet other complex functional requirements, 
such as verification of dynamic properties of mechanisms, 
frequency and temperature analysis, or gas and fluid flow 
analysis [1]. 

The tools for all these inspections and analyses are 
nowadays readily available, intuitive and easy to master for 
any user thanks to SOLIDWORKS Simulation. The 
integration of simulation tools into SOLIDWORKS is of 
course essential. By working on the same model, the 
integration ensures not only uniform and consistent 
control, but also the necessary associativity between the 
design and its verification. Thus, the user can safely change 
the dimensions of the model, while the set fit and model 
load are automatically adapted to the modified geometry, 
thus ensuring the correctness of the new simulation. In 

addition to performance and speed, support for a wide 
portfolio of simulations and solving problems is another 
prerequisite for success [2,3].   

Advantages of SolidWorks simulation:  
• Simple and easy-to-use, intuitive environment. 
• Powerful enough for experienced computational 

engineers, yet simple enough for design 
engineers. 

• The ability to test product designs and eliminate 
errors and imperfections early in the design 
process, well before the prototype or production 
piece is produced. 

• The fastest computational algorithm offers 
unmatched performance and runs in the 
background so that concurrent simulation does 
not disrupt your workflow in any way. 

• With fast problem-solving, it's no problem to try 
different scenarios and gradually change the task 
until you get to the most accurate solution you 
need. 



Acta Acta Acta Acta SimulatioSimulatioSimulatioSimulatio        ----    International Scientific Journal about International Scientific Journal about International Scientific Journal about International Scientific Journal about SimulationSimulationSimulationSimulation    

Volume: 11  2025  Issue: 1  Pages: 1-5  ISSN 1339-9640 

    

A case study of using Solidworks software to simulate an assembly for 3D printing and creating a 

digital twin of Wlkata robots in laboratory conditions  

Jan Kopec, Miriam Pekarcikova, Juraj Kovac, Erik Varju, Marek Mizerak  
 

~ 2 ~ 

Copyright © Acta Simulatio, www.actasimulatio.eu 

• Easily accessible results in the form of automated 
reports or interactive eDrawings.  

 
The WLKATA Mirobot is a compact 6-axis robotic 

arm designed for educational purposes, allowing students 
and robotics enthusiasts to learn about the principles of 
industrial automation. Inspired by the ABB IRB 6700 
industrial robot, Mirobot offers a repeatable positioning 
accuracy of 0.2 mm. It comes in a complete kit, ready for 
immediate use out of the box [4,5].  

Advantages: 
• Intuitive programming: the user interface allows 

drag-and-drop programming, making it suitable 
for students of all ages.  

• The kit includes a pneumatic kit, power supply, 
high-speed USB and IDC cables, a multi-function 
box for extensions and other accessories.  

• Various control methods: Supports control via 
smartphones, and apps and is expandable with 
external interfaces such as Bluetooth, Wi-Fi and 
RS485. 

 
FDM (Fused Deposition Modeling) is one of the most 

widely used 3D printing methods that uses thermoplastic 
materials to create three-dimensional objects layer by 
layer. The process works by having a print head extruding 
molten filament (usually PLA, ABS, PETG, or other 
polymers) through a nozzle onto a print substrate, with the 
material gradually solidifying to form the desired shape 
(Figure 1). 

 

 
Figure 1 The principle of 3D printing 

 
The advantage of FDM printing is its affordability and 

the wide range of materials that offer different properties. 
In addition, FDM printers are suitable for both domestic 
and industrial use, enabling the production of prototypes, 
functional parts, and design models. 

 

2 Simulation of the solution under 
laboratory conditions 

For the case study, we developed a conveyor belt 
model. SolidWorks was used to create the model because 
of its accessibility in our department. The individual parts 
were created in Part. This is because of the simpler process 
of 3D printing.  

The list of individual components is elaborated in 
Table 1.  

 
Table 1 List of components for the assembly 

Name  Quantity 
Base rectangular stabilizer 1 
Bearing 4 
Belt holder 2 
Belt link 44 
Driven Shaft 1 
Free Shaft 1 
Header moving side 1 
Header standing side 1 
Legs 2 
Link 44 
M8 nut 4 
Sprocket inventor 2 
Sprocket inventor (large 
hex) 

2 

Static roller support 1 
Static roller support 
(Motor side) 

1 

Tensioner bolt 2 
Tensioner roller support 2 
Tensioner support plate 2 
Torsional arm 1 

 
Once the 3D models have been created, it is possible to 

start the process of simulating the assembly process in 
order to detect any inaccuracies. Figure 2 shows the 
process of joining the different parts of the conveyor belt 
in order to create a working model that can be printed on a 
3D printer.  
 

 
Figure 2 The process of joining components in SolidWorks 
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When joining the Assembly section, some parts were 
found to have significant inaccuracies that could ultimately 
render the entire conveyor belt inoperable. Specifically, 
these were the link and belt holder models. In the case of 
the link part, the diameter had to be adjusted. In the case of 
3D printing, a certain deviation of 0.02-0.03 mm is also 
considered, depending on the printer settings. Therefore, 
the diameter had to be reduced by the deviation, which in 
our case was 0.03mm.  

Figure 3 shows the whole conveyor belt connected in 
the assembly section.  
 

 
Figure 3 Conveyor assembly simulation 

 
By simulating the assembly of the conveyor belt, any 

possible accuracy variations were eliminated, thus saving 
money, filament, and environmental burden.  

 
The SolidWorks simulation verified the accuracy and 

capabilities of the assembly, and if everything met the 
requirements it was possible to use the 3D printing process 
to create a working model for laboratory purposes.  

 
At the beginning of the preparation of the model for 3D 

printing, the individual parts need to be saved in .stl format. 
This kind of format contains information about the 
geometry of the 3D object in the form of triangular meshes 
that define its surface properties. 

 
For the printing process, a printer from Prusa was used, 

namely the Prusa XL (Figure 4). 
 
Printer (Figure 4) has 5 print heads and is one of the 

fastest multi-tool 3D printers in the world. Prusa 
recommends using their slicer, PrusaSlicer, for the best 
print setup and results.  

 
Figure 5 shows the PrusaSlicer environment. Due to the 

size of the models, the number of models, and the size of 
the print area, it was necessary to divide the printing into 
parts. The fill material used was 20% and the material used 
was PLA. 

 
Figure 4 Prusa XL 

 

 
Figure 5 Setting model properties for 3D printing 

 
After the models were printed, it was necessary to 

visually check the quality and, if necessary, remove any 
impurities. The simulation in SolidWorks was a tool where 
we were able to create the assembly procedure according 
to the exact steps.  

 
After assembly, the next stepper motor to move the belt 

is tested to see if it has a sufficient speed setting and if a 
more powerful motor should be considered.  

 
After testing with the Arduino UNO, it was found that 

the motor has enough power to turn the belt to the first. The 
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model assembled and ready for interfacing with the 
WLKATA educational robots is shown in Figure 6.  

 

 
Figure 6 Integration of models under laboratory conditions 
 
RoboDK software was used as a simulation tool for the 

whole process of linking the WLKATA robot and the 
conveyor belt model.  

 
RoboDK is a powerful simulation and offline 

programming software for industrial robots. It allows users 
to program robot arms without the need for direct hardware 
intervention, reducing the risk of errors and reducing the 
time required for testing. RoboDk offers several benefits 
such as support for a range of robotic devices, offline 
programming and import of CAD models.  
 

 
Figure 7 Digital model in RoboDK 

 
3 Results and discussion 

The main objective of the study was to verify the 
accuracy and feasibility of the conveyor belt design prior 
to its physical manufacture using a combination of 
simulation in SolidWorks and a digital twin created in 
RoboDK. The results showed that the use of simulation 
tools contributed significantly to the optimization of the 
design and the elimination of possible inaccuracies before 
the actual 3D printing [6,7]. 

During the SolidWorks simulation, minor inaccuracies 
in the geometry of some components were identified, 
especially in the link and belt holder fasteners. The original 
design showed a deviation of 0.03 mm, which could lead 
to an incorrect fit and subsequent non-functionality of the 
assembly. Thanks to simulation, it was possible to correct 
these errors before production, thus avoiding unnecessary 
waste of filament and reducing the environmental burden. 

After 3D printing and assembling the model, the 
conveyor belt drive was tested using a stepper motor and 
an Arduino UNO control board. Testing showed that the 
motor had sufficient power to move the belt at the required 
speed, confirming the correctness of the design [8,9]. 

A simulation of the conveyor belt interacting with the 
WLKATA Mirobot educational robots was carried out in 
the RoboDK software. The simulation confirmed that the 
robots can manipulate objects on the belt with the required 
accuracy and that the design is suitable for laboratory 
teaching applications. 

 

4 Conclusions 
This study investigated the use of SolidWorks, 

RoboDK, and 3D printing in the design and testing of 
mechanical assemblies in laboratory conditions. The main 
objective was to simulate and optimize a model of a 
conveyor belt intended for integration with WLKATA 
Mirobot educational robots, analyzing design accuracy, 
manufacturability, and functionality under real-world 
conditions. 
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Based on the simulation results, it was possible to 
identify and eliminate design inaccuracies before the actual 
production, minimizing the risk of errors during 3D 
printing. Geometry adjustments, especially for fasteners, 
were shown to be necessary to ensure the correct assembly 
and functionality of the overall system. Without digital 
simulation, these issues could lead to inefficient material 
usage and additional costs for repairs and adjustments to 
the model. 

 
The use of 3D printing to produce mechanical 

components has demonstrated its advantages in rapid 
prototyping and design testing. Thanks to FDM 
technology, it was possible to efficiently produce 
individual parts of the model and verify their compatibility 
in real conditions. It is the combination of simulation and 
3D printing that has proven to be an effective approach to 
validate design concepts before physical implementation. 

Another important part of the experiment was to verify 
the integration of the conveyor belt with the WLKATA 
robots. Simulations in the RoboDK software confirmed 
that the robots can manipulate objects on the belt with 
sufficient precision, setting the stage for future applications 
in automation and robotics education. This experiment 
proved that the use of digital twins and simulation tools 
contributes significantly to the efficiency of system 
development and testing in laboratory conditions. 
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