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Abstract:

The article examines the specifics of using 3D modeling technologies in modern
production. The main areas of application for three-dimensional models are
analyzed, including product design, engineering analysis, and prototyping. The
advantages of digital modeling—reducing development time, increasing
accuracy, and reducing costs—are highlighted. Research methods and technology
development prospects will also be considered, including integration with
additive technologies and automated production systems. It is shown that the
implementation of 3D modeling is an important factor in increasing the
competitiveness of enterprises in the digital economy.
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AHHOTALMSA:

B cratee paccmarpuBarOTCS OCOOCHHOCTH TPUMEHEHHS TexHoyorui 3D-
MOJICJIUPOBAHUSI B COBPEMEHHOM MPOU3BOJICTBE. AHAIM3UPYIOTCS OCHOBHBIE
HaIlpaBJIECHUS UCIOJIb30BAHMS TPEXMEPHBIX MOIeNIEH, BKIIIOYasl IPOEKTUPOBAHUE
U3JIeNUi, WHXEHEPHbIM aHamu3 M MnpoToTunupoBaHue. Ocoboe BHHMaHUE
yAENSeTCs NpeuMyllecTBaM LU(PPOBOrO  MOJCIUPOBAHMS, TaKUM  Kak
COKpaIlleHHE CPOKOB pa3pabOTKH, MOBBHIIIEHHE TOYHOCTU U CHIKEHUE 3aTpar.
Takxke paccMaTpuBarOTCSI METOABl HCCIEAOBaHUS WU NEPCIEKTUBBI Pa3BUTHS
TEXHOJIOTMH, BKJIIOYas WHTErPALMI0 C aJJUTHUBHBIMH TEXHOJOTUSMH U
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aBTOMATU3UPOBAHHBIMU IPOU3BOACTBEHHBIMU cucTteMaMmu. [lokaszaHo, 4YTO
BHeapeHue 3D-MopenupoBaHus SBISETCS BaXHBIM (PAKTOPOM  TIOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH MPEANPUITHIA B YCIOBUAX LHUPPOBON SKOHOMUKHU.

KuroueBbie caoBa: 3D-mopenupoBanue, npousBonactBo, CAD, uudposbie
TEXHOJIOTMM, WH)XXEHEPHBIH aHaiu3, npoToTtunupoBanue, 3D  printing,
aJIUTHUBHBIE TEXHOJIOTHH

Introduction

The modern stage of industrial development is characterized by the active
implementation of digital technologies, which is fundamentally changing
approaches to product design and production. One of the important tools of
digitalization is 3D modeling, which allows for the creation of precise virtual
copies of products, units, and technological processes.

As a result of the development of software tools such as AutoCAD, SolidWorks,
and Blender, engineers have gained the opportunity not only to develop designs
but also to conduct comprehensive testing in a virtual environment. This
significantly reduces the probability of errors and increases the efficiency of
engineering activities.

The relevance of the topic is linked to the desire of enterprises to increase
production efficiency, reduce costs, and improve product quality. In the context
of global competition, the use of modern digital tools is becoming an integral part
of company success.

The purpose of this work is to analyze the features of applying 3D modeling in
modern production, as well as to determine its advantages and development
prospects.
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Main part. 1.3 Theoretical foundations of D-modeling. 3D modeling is the
process of creating digital models of objects in three-dimensional space using
specialized software. This process is based on an object.

* surface - forms the outer shell of the object;

* solid-state - represents the full volume of the object along with its physical
properties.

The most common are solid-state models, which allow for the consideration of
mass, density, strength, and other parameters necessary for engineering analysis.
Furthermore, modern modeling systems support parametric design, where a
change in a single parameter automatically affects the entire model. This
significantly simplifies the process of making changes and optimizing the design.

2. Steps to creating a 3D model. The 3D model creation process consists of
several sequential steps:

1. Creating geometry - constructing the shape of an object using basic elements;
2. Marking materials - determining physical and visual characteristics;

3. Visualization - obtaining a realistic image of the model;

4. Analysis — testing a model for strength, stability, and other characteristics.
Additionally, the stages of design optimization and model preparation for
production can be performed.

In practice, the modeling process is iterative in nature: the developer repeatedly
returns to previous stages to refine the model (Fig. 1).
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Figure 1 is an example of a 3D model of a part

3. Using 3D modeling in production
3D modeling is applied at almost all technical stages of the product:
* design;
* structural analysis;
* production preparation;
* production,;
* quality control.
In mechanical engineering, this technology allows for the high-precision creation
of complex mechanisms such as engines, gearboxes, and machine tools. In the
construction industry, it is used for building visualization, load calculation, and
infrastructure planning.
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In the aviation and automotive industries, 3D modeling is used to develop
aerodynamic shapes and enhance product safety. In medicine, these technologies
are used to create prostheses and plan surgical interventions.

Thus, the scope of application for 3D modeling is constantly expanding (Fig. 2).

4. Advantages of using technology. 3D modeling provides the following
significant advantages:

* reducing the number of errors at the design stage;

* reducing product development time;

* reducing the cost of creating a prototype;

« the possibility of conducting virtual tests;

 improving product quality and reliability.

Most importantly, many errors can be detected before the start of actual
production, which allows for the avoidance of expensive processing.

Figure 2 - Use of 3D modeling in production
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The level of cooperation between specialists will also increase: 3D models help
to clearly show ideas and simplify communication between engineers, designers
and customers.

5. Connection with modern technologies. 3D modeling is closely related to
the following modern technologies:

* 3D printing (additive technologies);

« virtual and augmented reality;

* automated production control systems;

« digital twin technology.

The integration of these technologies allows for the creation of fully digital
production processes, where all stages from design to finished products are
integrated into a single system.

The concept of the "digital twin" is particularly important, as it involves creating
a virtual copy of a real object and constantly updating it based on operational
data.

6. Development prospects of 3D modeling. The prospects for the development
of 3D modeling are linked to the further digitalization of the industry. The
widespread implementation of artificial intelligence technologies is expected,
which will allow for the automation of design and analysis processes.

Cloud modeling is also developing, providing access to powerful computing
resources and the collaborative work of specialists from different countries.
Other prospects:

* increasing the realism of visualization;

» acceleration of calculations and simulations;

* integration with the Internet of Things (IoT);

* development of generative design.
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All of this contributes to the formation of a new industrial model based on digital
technologies.

Research methods. The following methods were used in the work:

« analysis of scientific and educational literature;

 comparing traditional and digital production methods;

* systematization and classification of data;

» generalization of research results.

These methods made it possible to fully understand the role of 3D modeling in
modern industry and identify its development trends.

Conclusions

3D modeling is one of the essential tools of modern industry, ensuring high
precision, efficiency, and flexibility in production processes.

Its application significantly reduces product development time, reduces costs, and
improves quality. Integration with other digital technologies creates new
opportunities for automation and optimization of production.

In the future, 3D modeling will develop further and be deeply integrated with
artificial intelligence, additive technologies, and digital twin systems. This will
lead to the formation of fully digital production processes and the transition to the
"smart production" concept.
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