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Abstract. The results of automated calender roll design in AutoCAD are presented through
the creation, with the help of specialized software, of detailed drawings of the part and its 3D
models. The development employs AutoLISP functional language and Dialog Control Language
(DCL) window management functions, providing an interactive mode for prompt data input with
automatic recording, subsequent compliance analysis, error detection, and recommendation
provision. The obtained results can be utilized to optimize design processes, enhance their accuracy
and quality, and swiftly implement innovative technical solutions.
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Introduction.

Calendering is a crucial process in materials processing across various
industries, including chemical, metallurgical, textile, rubber, and others [1, 2]. This
process allows to change the thickness and shape of materials by rolling them through
two or more rolls of a calender machine.

In this case, the roll plays a crucial role in ensuring the quality and efficiency of
calendering. The design and parameters of the rolls should take into account the force
and temperature factors acting directly on the roll, the characteristics of the materials
being processed and the technical requirements for the final product. Ensuring
optimal characteristics and parameters of the roll allows to increase productivity,
reduce costs, improve quality and ensure the safety of the calendering process [3, 4].
In this regard, there is a need to develop methods that allow for the operational
execution of drawings of calender rolls in accordance with the specified geometric
dimensions and parameters. In addition, there is a need to improve and modernize
their design by changing the dimensions to increase the reliability of operation, which
significantly affects the service life of the calender.

Therefore, the development of a system for automated roll design plays an
important role in the continuous effort to improve the efficiency and quality of the
calendering process [5]. This problem is becoming increasingly relevant as the
industries in which the calendering process is used are constantly evolving. An
automated system will not only allow for increased accuracy and efficiency of work,
but will also significantly reduce the time required for project development and
implementation into production. As a result, the use of an automated calender roll
design system will contribute to a significant improvement in the quality and
accuracy of roll design, which meets modern technological standards.
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Aim.

The aim of this work is to develop software for automated calender roll design,
which will simplify the design process while ensuring high project quality,
significantly reducing the time required for development and execution of
engineering and technical documentation.

Materials and methods.

In the development of the software was used AutoCAD, which is currently the
world's and Ukraine's most widely used engineering system for design automation
[6]. AutoCAD is a powerful tool that is both user-friendly and efficient for
developing complex projects.

The software for the automated system is based on usage of the AutoLISP
functional language and DCL dialog box management functions, which allow users
to use an interactive data entry mode and significantly speed up the project execution
process, design and development, and improve the accuracy of work. DCL dialog box
management functions allow you to create user interfaces, making the data entry
process more convenient and intuitive [7, 8]. This ensures the prompt assignment of
the necessary information and the receipt of results in real time, contributing to the
efficiency and quality of design. It also allows to perform various analyzes and
definitions, which contribute to a deeper understanding of the results obtained and
help in making informed decisions.

Results and discussion.

The developed software i1s a complex structure with window designed for quick
and easy input or modification of product parameters, which significantly simplifies
the design and modification process. It allows to create drawings in 2D and 3D
formats. All necessary actions for entering and changing data can be performed in
interactive mode using the dialog box shown at Figure. 1.

For ease of interactive use, the dialog box contains a schematic representation of
the roll with variable designations. The window is divided into a number of sections,
each of which has its own purpose for entering new values and adjusting previously
entered values. The following options are also provided when executing the project:

1. "Scale" - to specify the drawing scale;

2. "Test" key - to set all dimensions to typical values;

3. "File Selection" key - to use data from previous projects;

4. "Check" key - to check the entered data;
5
6
7

"2D" key - to create a 2D drawing of the calender roll;
"3D" key - to create a 3D model of the calender roll;
"Cancel" key - to exit the dialog box and cancel the program.

The result of the drawing and 3D construction with entered basic data of the
calender roll are shown at Figure. 2.

The software data processing, which is performed in AutoLISP, allows
realization of various analyzes and calculations. Therefore, after entering the values,
the input data is checked for consistency of dimensions. Afterwards detected errors
are indicated and given recommendations on how to correct them.
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Figure 1 - Dialog box for entering data
Authoring

a) Calander roll drawing

Figure 2 - Drawing and 3D model creation for a typical model of calender roll
Authoring

b) 3D model (with sectional view)

After the parameters are entered into the dialog box, the system automatically
calculates the required geometric dimensions, creates a drawing of the calender roll
with the display of the corresponding sections and callouts (Figure. 2a), or generates
a 3D SOLID model. The 3D model of the roll (Figure. 2b) is shown with 50%
transparency, which improves the visualization of the internal structure of the coolant
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channels. For a detailed view, in the figure is also presented the roll with a section.
The design engineer can use visual control to analyze the created 3D model and, if
necessary, make changes to the design.

Usage of a graphical database in AutoCAD provides the ability to analyze and
process text and numerical data related to the project. This contributes to the effective
management and storage of arrays of information. Therefore, after drawing creation,
all used variables are automatically saved to the project file with the possibility of
further use.

Figure. 3 shows the results of drawing execution with changed basic dimensions
of the base part. These include the length of the roll, the angles, the number and
diameters of the coolant channels, which are important for the functionality and
efficiency of the product.

a) Calander roll drawing b) 3D model (with sectional view)

Figure 3 - Drawing and 3D model creation with changed basic dimensions
Authoring

It should be noted that the creation of a 3D model (of the SOLID type according to
the AutoCAD classification) provides not only visual control but also makes it possible
to use it in strength calculations using such programs as SOLIDWORKS, ANSYS,
VESNA [6], and to simulate the movement of the coolant in the channels using such
programs as CFX, FLUENT and the like. In this case, the possibility of AutoCAD is
used to transform 3D models into the <>.sat format, which is used in the specified
programs to specify the shape and derivative data.

Summary and conclusions.

The developed program is aimed at improving the methods of automated design,
providing the ability to create 2D drawings and 3D models of SOLID type for
calender rolls. The software integrates functions written in AutoLISP for the
AutoCAD software environment, which allows to use the interactive mode for data
entry and perform checks of the values of the entered variables.

The usage of this program significantly accelerates the process of creating
design and engineering documentation, improving its quality during the development
of new or modernization of existing rolls. This contributes to increased productivity,
accuracy and quality of projects, and also opens up new opportunities for optimizing
design processes and the rapid implementation of innovative technical solutions
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Anomaujia. [Ipeocmagneno pesyromamu agmomamu308anHo20 NPOEKMYBAHH 8AIKA KALAHODY
6 cucmemi AutoCAD, winaxom cmeopenHs, 3a 00NOMO2010 CheyianbHoi Npospamu, Kpecienb 0emali
mi ii 3D-mo0eni. B po3podyi 3acmocosano @yuxyionanviy mosy AutoLISP ma ¢ynxyii ynpaeninus
dianozosumu siknamu DCL, wo 3a6e3neuyroms iHMepaKmueHUuLl peicum OnepamusHo20 66€0eHH s
0aHux 3 iX A8MOMAMUYHUM 3ANUCOM, NOOAILWUM AHANI30M 6i0ON0GIOHOCMI MA BUABIEHHAM
NOMUNIOK 3 HAOAHHAM peKkomeHOoayiu. Ompumani pe3yiomamu Moxicyms Oymu GUKOPUCMAHI 0
onmumizayii NpoeKmy8anrbHUxX npoyecis, NiOBUWEHHS X MOYHOCMI Ma SAKOCMI, | WEUOKO20
BNPOBAONCEHHS THHOBAYIUHUX MEXHIYHUX PIULeHb.

Kniouosi cnosa: sanox rananopa, xaranop, xaranopyeauus, 3D moodenv, AutoCAD,
AutoLISP.
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