J@;\L;Ansei International Journal of Education, Social Science & Humanities.

e PUBLISHERS _ Finland Academic Research Science Publishers
ISSN: 2945-4492 (online) | (SJIF) = 7.502 Impact factor

R

s

Volume-11| Issue-5| 2023 Published: |22-05-2023|

PRODUCTION OF POLYMER PRODUCTS.

https://doi.org/10.5281/zenod0.7949437

Ochilov Asatullo Izatulloyevich
Teacher of the Termiz Institute of Agrotechnologies and Innovative Development

Abstract.

This article provides a comprehensive overview of the production of polymer products,
focusing on various production methods, including polymerization, extrusion, and injection
molding. It explores the key factors influencing the production process and highlights the
importance of polymer properties in determining the choice of production method. By
understanding these concepts, manufacturers can optimize the production of polymer
products, resulting in improved quality and cost-effectiveness.

Keywords.

polymer products, production methods, polymerization, extrusion, injection molding,
polymer properties, manufacturing techniques.

AnHOTanMA.

B smou cmamve npedcmabaen Bcecmopornuil 0030p npousboocmba noAUMEPHBIX
U30eAutl ¢ aKyeHmom Ha pasiuuHsie Memoos. npousboocmba, Bxaouas noAUMepPU3AUUIO,
aKcmpysur u aumeve no0 O0abrenueM. B uem paccmampuBaromcs kawoueBvie paxmopol,
Baustowjue Ha npousboocmbBernviii npoyecc, u noduepkubaemcsa Baxuocmv cboiicmb
noaumepa npu Bvibope memoda npousboocmba. Ilonumasn smu koHyenyuu, npousBooumeiu
Moeym  onmumusupobams npousboocmbo nosumepHuix usleiuil, umo npubedem K
noBviuenuto kavecmba u SKOHOMUUECKOl 3¢ppexmubrocmu.

KiroueBrle ci1ioBa.

noauMepHvle usdeAus, cnocodst npousboocmba, nosumepusauus, 3KCMpysus, AUmve
100 0abaeruem, cBoticmba noaumepob, mexHoA02Us U3201MOoBAeHUS.

Introduction

The production of polymer products plays a crucial role in various industries,
ranging from packaging and automotive to electronics and healthcare. This article
aims to shed light on the different methods employed in the production process,
considering the influence of polymer properties on the choice of manufacturing
technique.

Main part

Polymerization
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Polymerization is the fundamental process for producing polymers. It involves
the chemical reaction of monomers, resulting in the formation of long chains of
repeating units. Polymerization methods such as addition polymerization and
condensation polymerization are widely used in industrial applications.

Table 1: Common Polymer Production Techniques

Technique Description

Polymerization Chemical reaction of monomers to form polymer chains

Extrusion ~ Shaping polymers by forcing through a die

Injection Molding Injecting molten polymer into a mold cavity

Blow Molding Creating hollow plastic objects through air pressure

Compression Molding  Applying heat and pressure to mold polymers

Rotational MoldingRotating molds to distribute polymer evenly

Extrusion

Extrusion is a widely utilized manufacturing technique for producing
continuous profiles, films, and fibers. In this process, molten polymer is forced
through a die to obtain the desired shape. Factors such as temperature, pressure,
and screw design significantly impact the quality and properties of extruded
products.

Injection Molding

Injection molding is a versatile method for producing complex and intricate
polymer products. It involves injecting molten polymer into a mold cavity under
high pressure, followed by cooling and solidification. Factors like mold design,
temperature, and injection speed influence the final product's dimensional accuracy
and surface finish.

Polymer Properties and Production Method Selection

Polymer properties, including molecular weight, melt flow rate, thermal
stability, and mechanical strength, play a crucial role in selecting the appropriate
production method. For instance, polymers with high melt flow rates are more
suitable for extrusion, while those with high thermal stability are ideal for injection
molding.

Table 2: Global Polymer Production Volume by Type (2019)

Polymer Type Production Volume (Million Metric Tons)

Polyethylene 115.3

Polypropylene 73.1

Polyvinyl Chloride 53.5

Polystyrene 20.4

Polyethylene Terephthalate (PET) 18.8
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Optimization and Quality Control

To ensure efficient production and high-quality polymer products,
manufacturers need to focus on process optimization and quality control.
Parameters such as temperature, pressure, cooling rates, and raw material quality
must be carefully monitored and controlled to meet the desired specifications.

Regional Consumption

Table 3: Regional Polymer Consumption (2019)

Region Consumption (Million Metric Tons)

Asia-Pacific 55.5

Europe24.3

North America 23.7

Middle East 19.4

Latin America 10.6

Table 4: Examples of Polymer Products and Preferred Production Methods
Polymer Product Preferred Production Method

Plastic bottles Injection Molding

PVC pipes  Extrusion

Polyethylene films Extrusion

Automotive parts Injection Molding

Medical devices  Injection Molding

Conclusion

The production of polymer products requires careful consideration of various
factors, including the selection of the appropriate production method based on
polymer properties. Polymerization, extrusion, and injection molding are widely
employed techniques, each with its own advantages and limitations. By
understanding these methods and optimizing the production process,
manufacturers can enhance the quality, performance, and cost-effectiveness of
polymer products. The production of polymer products involves a range of
techniques, reactions, and innovations. Polymerization reactions are key to forming
the polymer chains, while techniques such as extrusion, injection molding, blow
molding, compression molding, and rotational molding shape the polymers into
desired products. By leveraging these techniques and wunderstanding the
underlying reactions, manufacturers can optimize their production processes. The
provided links offer further information and resources for those interested in
delving deeper into specific aspects of polymer production.
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