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VK 681.5: 678.5
DEVELOPMENT OF REMOTE CONTROL FOR THERMOPLASTICS
DOSING AUTOMATION SYSTEM

Sotnik Svitlana Viktorivna,

PhD, associate professor of CITAR department
Tereshchuk Daniil Oleksandrovych,

Trokhin Vladyslav Vitaliyovich,

Students

Kharkiv National University of Radio Electronics
Kharkiv, Ukraine

Abstracts: This paper focuses on automation aspects of plastic molding
processes, namely thermoplastics dosing. The main components of automation
systems are briefly considered. The key features of development are presented. The
structure of injection molding machine and processes that take place in it are studied.
As result, virtual console for regulating and controlling dosing process was developed
using trendy Scada package. This is ergonomic console that provides operator with
user-friendly interface for precise control of dosing process, ensuring high quality
and production efficiency.

Key words: system, automation, control panel, thermoplastic, molding.

Automation and robotics in modern world are recognized as key trends that
have significant impact on various spheres of life and activity [1, p. 1], [2, p. 82],

13, p. 59].

Automation systems (AS) are defined not only as convenient tool, but also as
prerequisite for competitiveness in modern business environment [4, p. 201],
[5, p. 59].

Automation systems include wide range of components and technologies that
work together to automate various processes [2, p. 202], [6, p. 33]. The main
components of automation systems include: sensors and transducers; controllers and
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programmable logic controllers; actuators and actuators; control and visualization
interfaces; data storage and processing systems.
In this paper, we will focus on providing ability to interact with system for

monitoring, configuration, and control, namely, SA consoles.

Since console in automation system plays important role as interface for
operator or user to interact with automated system. This is device or software
interface that allows you to control and monitor system, so topic is relevant.

The focus of work will be automation aspects of plastic molding processes,
where use of automation systems and control panels can determine quality, efficiency
and competitiveness of production process.

In general, molding of plastic products, namely thermoplastics, 1s also relevant
and strategically important area in world of production and technology because many
thermoplastics are renewable and can be recycled. This contributes to sustainable and

environmentally friendly production practices [7, p. 184].

Thermoplastics dosing remains key element in modern industry, ensuring
production efficiency, high product quality, resource savings, and ability to introduce
technological innovations through automation and precise dosing.

Precise dosing guarantees material homogeneity and quality of final product.
This is especially important in industries where high quality is key factor (e.g.,
automotive or medical industries).

The developed remote control for thermoplastic dosing system is characterized

by simple design and high-tech features. Key features are summarized in Table 1.

A control panel (CP) is device in form of table, column, stand, etc. with
information display devices and controls placed on its front parts (panels), with help
of which operator (often group of operators) affects controlled objects (processes),
their qualitative or quantitative characteristics. The control unit is main element of

operator's workplace, one of main means of human-machine interaction.
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Table 1

Key features of development

Features

Description

Integration with

control system

The control panel is integrated with thermoplastic dosing
control system, which provides automated synchronization
and data exchange for efficient control and optimization of
production process.

Monitoring and | The built-in monitoring system allows for real-time tracking

reporting of dosing parameters and provides ability to generate detailed
reports for further analysis and improvement.

Precision and | High enough accuracy of thermoplastics dosing is ensured.

adjustable parameters

It is possible to monitor parameters such as volume, speed,
pressure, and temperature.

The pressure in extruder chamber affects material flow rate.

It is possible to adjust temperature parameters in different
areas of extruder. This allows you to achieve optimum level
of material melting.

The speed of screw can also be adjusted depending on
production needs.

Safety and reliability

The presented console is equipped with safety systems, such
as emergency stop and dosing accuracy checking systems,
which guarantees safety and reliability during operation.

Fig. 1 shows remote control for thermoplastic dosing automation system.

Based on analysis of structural properties of injection molds for thermoplastics

under pressure, we are talking here about raw materials entering injection molding

machine.

Injection molding machine (Fig. 2) is equipment for molding and processing of

thermoplastics, including injection molding and casting. Its structure includes hopper

for raw materials, extruder for melting material, flexible channels for feeding into

mold, and control system for regulating process. The main goal is to produce

precisely manufactured thermoplastic products [8, p. 60], [9, p. 46].

In Trace Mode, innovative dosing control panel has been developed

specifically forthermoplastic molding process.
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Thermoplastic molding process - dosing

Temperature in zone 2 Temperature in zone 1 IS

Alarm

Thermoplastic molding process - dosing

Fig. 1. Thermoplastic molding process console (dosing)
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Fig. 2. Scheme of injection molding machine with worm gear:

1 — hopper; 2 — material cylinder; 3 — screw; 4 — heaters; 5 — hydraulic drive;
6 — check valve; 7 — tip; 8 — mouthpiece; 9, 17 — plate-stand; 10, 14 — column
guides; 11, 12 — mold; 13 — slider; 15, 16 — lever-hydraulic mechanism;

18 - electric motor; 19 — pump unit; 20 — high pressure piping system; 21 — low
pressure piping system; 23 — hydraulic motor; 24 — transmission; 25 — plunger;

26 — limit switch; 27 — ruler
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Briefly about process. The raw material, which can be in form of granules or
powder, is loaded into hoppers or dispensers that automatically feed it into extruder.

The raw material is gradually delivered to extruder, which is equipment that
displaces and melts material using high temperature and pressure.

The screw (Fig. 2) in extruder is responsible for moving and mixing melted
material. The screw is elongated, recoverable helical or spiral shape (shown
schematically on remote control) that rotates inside cylindrical body.

There are buttons for starting and stopping feeding of raw materials into
hopper; if more or less is fed than required, indicator next to it turns on (Fig. 1, b).

Therefore, developed control panel integrates with thermoplastics dosing
system using modern industrial communication protocols, which allows for data
exchange and remote control. This ensures optimal synchronization and control of
thermoplastic dosing in production process. This ergonomic control panel provides
operator with user-friendly interface for precise control of dosing process, ensuring

high quality and production efficiency.
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