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Abstract- Plastic welding is a joining technique that involves heating and melting thermoplastics, followed by a
process of solidification that produces a solid and long-lasting bond. The purpose of this study is to review the
numerous plastic welding processes that are now in use, the materials used, and the applications in various
industries. The study contrasts each welding technique based on its efficiency, expense, and safety while also
highlighting its benefits and drawbacks.
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1. INTRODUCTION

The process of plastic welding uses heat and pressure to permanently fuse thermoplastic materials together. In
sectors like the automotive and packaging industries, where plastic materials are widely used, the process is
becoming more and more significant. An overview of plastic welding processes, their benefits and drawbacks,
and their uses in diverse industries will be provided in this review paper. The method of attaching two or more
plastic parts together with heat, pressure, or both is known as plastic welding.

In a number of sectors, including the automotive, aerospace, medical, and consumer goods, this method is
gaining popularity. Compared to more conventional ways of attaching plastics, including gluing or mechanical

fastening, plastic welding has a number of advantages. In this review essay, we will go over the various types.
1.1 Plastic Welding Techniques

There are several plastic welding techniques available, each with its own advantages and disadvantages. The
most common techniques are:

1.2 Hot Plate Welding

In recent years, hot plastic welding has become a very common method for combining thermoplastic materials
because it produces welds that are both robust and long-lasting. The procedure entails melting the surfaces of
two plastic parts that need to be linked, pressing them together, and then letting them cool and fuse together.
This essay seeks to give a general overview of the hot plastic welding process, including its benefits and
drawbacks as well as the various hot plastic welding techniques that are accessible.

Hot gas welding, extrusion welding, and heated tool welding are some of the methods that can be used to
accomplish hot plastic welding. In hot gas welding, the plastic surfaces are heated with a hot air stream before
being pressed together. Welding with extrusion, and welding with heated tools. In hot gas welding, the plastic
surfaces are heated with a hot air stream before being pressed together. A hot plastic filler rod is inserted into a
groove between the two components to be welded during extrusion welding. With heated tool welding, the
plastic surfaces are heated with a hot metal tool before being pressed together.
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Fig. 1.1 Hot Plate Welding
1.3 Ultrasonic Welding

In this method, friction between the plastic components is produced by high-frequency vibrations. This heat then
causes the plastic to melt and form a bond. This technique is frequently employed in the medical device industry
and is appropriate for small and delicate parts. A weld between two materials is made using high-frequency
mechanical vibrations during the solid-state welding technique known as ultrasonic welding. It is widely utilised
in a variety of sectors, including packaging, electronics, automotive, and health care. This article gives a general
summary of the ultrasonic welding technique, including its benefits and drawbacks, uses, and most current
developments.

DOI Number: https://doi.org/10.30780/1JTRS.V08.106.006 pg. 30
WWWw.ijtrs.com, Www.ijtrs.org
Paper Id: IJTRS-V8-106-006 Volume VIII Issue VI, June 2023

@2017, IUTRS All Right Reserved



= ISSN Number: 2454-2024(Online)
o
J | R International Journal of Technical Research & Science

High-frequency mechanical vibrations are applied to the materials to be welded during the ultrasonic welding
process, which produces heat and causes the materials to bind. The frequency used for the procedure depends on
the materials being welded and their thickness, although it is normally between 20 and 70 kHz.
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Fig. 1.2 Ultrasonic Welding
1.4 Laser Welding

In this method, the plastic components are melted by a laser beam to form a connection. It is frequently
employed in the electronics sector and is suited for combining intricate and microscopic pieces. Modern and
often utilised, laser welding is a method of attaching metal parts. The method relies on the application of a laser
beam to melt and fuse the metal surfaces. Compared to conventional welding techniques, laser welding offers
more precision, less heat input, and faster welding. The essential concepts of laser welding, the many kinds of
lasers utilised in the procedure, and the uses of laser welding in diverse industries will all be briefly discussed in
this review paper.

The process of laser welding involves directing a powerful laser beam onto the metal being welded's surface.
The metal is melted and fused together by the laser beam's localised heat source. Preheating, welding, and
cooling are a few of the processes that make up the laser welding process. Preheating involves heating the metal
with a laser beam to a temperature that is just below its melting point. This process softens the metal and gets it
ready for welding. The metal is melted and fused together during the welding step when the laser beam is
concentrated on the joint between the metal parts. The molten metal finally solidifies during the cooling stage,
creating a sturdy joint.

fixed laser beam

rotating work piece

Fig. 1.3 Laser Welding
1.5 Hot Gas Welding

This method involves melting the plastic surfaces with a hot gas flame before pressing them together to form a
connection. Plastic pipes are frequently joined using this method in the construction sector. Hot air or hot gas
welding is a technique for fusing two thermoplastic materials together. The materials are heated to their melting
points and then pressed together under pressure to complete the operation. The construction industry frequently
use hot gas welding to attach thermoplastic roofing membranes and other building components. In this review
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paper, we'll give an overview of the underlying concepts behind hot gas welding, the tools required to carry it
out, and some examples of its uses.
Using a hot air gun, two thermoplastic materials' surfaces are heated during hot gas welding. The surfaces are
melted by the hot air, forming a molten layer that may be compressed together. Preheating, welding, and cooling
are a few of the processes that make up the hot gas welding process.
The hot air gun is used to warm the materials' surfaces to their melting point during preheating. The materials
are melted and fused together as the hot air cannon is pushed along the junction during welding. The molten
plastic finally solidifies during the cooling stage, creating a sturdy joint.
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Fig. 1.4 Hot Gas Welding
2. ADVANTAGES AND DISADVANTAGES OF PLASTIC WELDING
2.1 The Advantages of Plastic Welding
2.1.1 Strong and Durable Bonds
Plastic welding creates strong and durable bonds that are pressure and stress resistant.
2.1.2 High Precision

Plastic welding enables the bonding of small, complicated parts with a high degree of precision.

2.1.3 Economical

Since plastic welding doesn't require adhesives or fasteners, it is an economical way to combine plastics.
2.2 The Disadvantages of Plastic Welding

2.2.1 Limited Materials

The variety of materials that can be utilised is limited by the sorts of thermoplastics that cannot be welded
together.

2.2.2 SKill-Dependent

Plastic welding is tough for novice users to utilise since it requires skill and competence to conduct correctly.

3. APPLICATIONS OF PLASTIC WELDING
3.1 The Automotive Industry

Plastic welding is frequently used to assemble plastic components such as fuel tanks, instrument panels, and
bumpers.

3.1 Medical Device Industry

Plastic components in medical equipment, such as needles and IV bags, are frequently joined together via
ultrasound welding.

3.2 Packaging Industry

Plastic welding is used to seal plastic bags and containers, ensuring that they are airtight and leak-proof.
3.3 Construction Industry

Hot gas welding is used to join plastic pipes in the construction of buildings.

CONCLUSION

Thermoplastics can be joined using plastic welding, which is a flexible and affordable technique that has many
uses in a variety of sectors. Selecting the best plastic welding technique for the job is crucial because each
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approach has advantages and disadvantages of its own. Plastic welding creates strong and permanent bonding
that can sustain great stress and pressure, but it also demands ability and knowledge to do it right.

REFERENCES

[1] Béhr, R., Bornemann, R., & Mahrle, A. (2012). Ultrasonic welding of plastics: theory and applications.
John Wiley & Sons.

[2] Chen, M., Deng, J., & Wang, J. (2016). A review of hot plate welding of thermoplastics. Materials &
Design, 92, 80-91.

[3] Gu, Y., Liu, S., & Li, C. (2019). Welding and joining of thermoplastics: a review. Progress in Polymer
Science, 98, 101162.

[4] Kavale, M. S., Mhetre, A. B., & Nandedkar, V. M. (2017). An Overview of Laser Welding of Plastics.
International Journal of Engineering Research and Technology, 6(6), 538-543.

[5] Krantz, W. B. (2009). The science and technology of materials in automotive engines. Woodhead
Publishing.

[6] Lee, S., Lee, J., & Kim, B. (2019). Recent advancements in high-frequency welding of thermoplastic
composites. Journal of Materials Science, 54(4), 2845-2872.

[71 Ma, Z., Chen, H., & Wang, Z. (2015). A review on ultrasonic welding of thermoplastic composites.
Composite Structures, 120, 71-81.

[8] Naidich, Y. V., Kirillov, V. A., & Grigoriev, S. V. (2018). Modern trends in the welding of plastics.
Welding Intern ational, 32(9), 743-749.

[9] Park, Y. W., Kim, H. G., & Lee, J. S. (2013). Hot gas welding of thermoplastics: a review. Journal of
Industrial and Engineering Chemistry, 19(2), 365-373.

[10] P. K. Bhatt and R. Kaushik, "Intelligent Transformer Tap Controller for Harmonic Elimination in Hybrid
Distribution Network," 2021 5th International Conference on Electronics, Communication and Aerospace
Technology (ICECA), Coimbatore, India, 2021, pp. 219-225, doi: 10.1109/ICECA52323.2021.9676156.

[11] Kaushik, R. K. (2020). Pragati. Analysis and Case Study of Power Transmission and Distribution. ] Adv
Res Power Electro Power Sys, 7(2), 1-3.

[12] Akash Rawat, Rajkumar Kaushik and Arpita Tiwari, "An Overview of MIMO OFDM System for
Wireless Communication", International Journal of Technical Research & Science, vol. VI, no. X, pp. 1-
4, October 2021

[13] Rajkumar Kaushik, Akash Rawat, Arpita Tiwari, "An Overview on Robotics and Control Systems"
International Journal of Technical Research & Science (IJTRS), Volume 6, Issue 10, pg. 13-17, October
2021.

[14] R. Kaushik, S. Soni, A. Swami, C. Arora, N. Kumari and R. Prajapati, "Sustainability of Electric Vehicle
in India," 2022 International Conference on Inventive Computation Technologies (ICICT), Nepal, 2022,
pp. 664-667, doi: 10.1109/ICICT54344.2022.9850638.

[15] Anjali, R. K. Kaushik and D. Sharma, "Analyzing the Effect of Partial Shading on Performance of Grid
Connected Solar PV System," 2018 3rd International Conference and Workshops on Recent Advances
and Innovations in  Engineering (ICRAIE), Jaipur, India, 2018, pp. 1-4, doi:
10.1109/ICRAIE.2018.8710395.

[16] Bharat Bhushan Jain, Himanshu Upadhyay and Rajkumar Kaushik, "Identification and Classification of
Symmetrical and Unsymmetrical Faults using Stockwell Transform", Design Engineering, pp. 8600-
8609, 2021.

[17] T. Manglani, R. Rani, R. Kaushik and P. K. Singh, "Recent Trends and Challenges of Diverless Vehicles
in Real World Application", 2022 International Conference on Sustainable Computing and Data
Communication Systems (ICSCDS), pp. 803-806, 2022.

[18] T. Manglani, A. Vaishnav, A. S. Solanki and R. Kaushik, "Smart Agriculture Monitoring System Using
Internet of Things (IoT)," 2022 International Conference on Electronics and Renewable Systems
(ICEARS), Tuticorin, India, 2022, pp. 501-505, doi: 10.1109/ICEARS53579.2022.9752446.

[19] A. Agarwal, R. Joshi, H. Arora and R. Kaushik, "Privacy and Security of Healthcare Data in Cloud based
on the Blockchain Technology," 2023 7th International Conference on Computing Methodologies and
Communication (ICCMC), Erode, India, 2023, pp. 87-92, doi: 10.1109/ICCMC56507.2023.10083822.

DOI Number: https://doi.org/10.30780/1JTRS.V08.106.006 pg. 33
WWWw.ijtrs.com, Www.ijtrs.org
Paper Id: IJTRS-V8-106-006 Volume VIII Issue VI, June 2023

@2017, IUTRS All Right Reserved



