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The equipment and methods used for welding plastics are similar to those used for welding steel. However, the basic principles differ. Welding metals involves an electric arc with the addition of filler metals, whereas welding plastics primarily uses hot air, with or without filler plastic.

Other technologies exist for welding plastic and steel, such as friction or laser welding.

Note that plastic is an insulator, unlike steel.

Plastic welding is developing in all industrialized countries. It facilitates the repair, manufacturing, molding, cladding, coating, rotomolding and other prototypes of thermoplastics.

Some examples of applications: tarpaulin, swimming pool liner, automotive part, tank, pipe, bin, textile, tunnel, roofing, terrace, extrusion, civil engineering, landfill, mine, reservoir, soil, panel, inflation, coating, banner...

Repairing plastics helps to reduce waste and the need to buy new equipment, tools, or parts. This is essential for the future.

Steve LE NIGEN

mars 2023
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Basics of plastic

Definition

Petroleum is a mixture of hydrocarbons (molecules formed from carbon and hydrogen atoms) and molecules also containing other atoms, mainly sulfur, nitrogen, and oxygen.

Some of its constituents are, at ambient temperature and pressure, gaseous (methane, propane, etc.), liquid (hexane, heptane, octane, benzene, etc.), and sometimes solid (paraffins, asphalts, etc.). Petroleum contains thousands of different molecules that must be broken down and chemically transformed to obtain usable products.

To manufacture a plastic material, a petroleum-derived product called a polymer will be used.

A plastic material, or in common parlance, a plastic, is a mixture containing a base material (polymer) that can be molded, shaped, generally under heat and pressure, in order to produce an object.

There are many different types of plastics, some of which are highly successful commercially. Plastics come in many forms: molded parts, tubes, films, fibers, fabrics, coatings, and more. They are used in a multitude of sectors, even in the most technologically advanced fields.

Plastic is most often produced from petroleum through various manufacturing processes.

Petroleum is a mineral oil composed of a multitude of organic compounds, primarily hydrocarbons. For petroleum to form, three conditions must be met:

​

1 – The accumulation of organic matter from natural waste and debris (dead matter).

2 – Maturation of organic matter: as this matter is covered by other layers, the temperature and pressure of this layer of organic matter increase.

3 – Imprisonment: organic matter is then trapped under different layers and in the absence of oxygen (which is found in the air).

In order for these different stages to occur, a great deal of time is required, as many layers need to be superimposed on the organic matter so that it can reach a sufficiently high temperature and pressure, necessary for its transformation into oil.

Once the oil is extracted, either from the ground or from the sea, it is sent to a refinery. A refinery is a factory specializing in the processing of oil.

Depending on the composition of the oil and the rock in which it formed, different types are distinguished. The most common separation is between conventional and unconventional oil, based on its density or "lightness".

Since the majority of plastics are produced from petroleum, it makes sense that the main producers of polymers are also the world's largest oil producers.

Oil formation in the ocean

Marine plants and animals sink to the bottom of the water.

Mud covers the layer of dead plants and animals.

Over time, sediments accumulate and compress plants and animals until they turn into oil.

The oil rises through the porous rock and forms a pocket in the rock.
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Development

The oil is heated in a distillation furnace. When the oil is heated, a physical phenomenon occurs: it separates into different states that have different boiling points.

This phenomenon is comparable to what happens when you boil water to cook your pasta; at a certain temperature (boiling temperature of 100°C), the liquid water transforms into a gas, water vapor.

The same applies to petroleum. The distillation furnace heats the petroleum to 370°C. At this temperature, the petroleum is "cracked." That is to say, it is separated into several parts: heavy fuel oils, heating oil and diesel (gasoline), kerosene, gasoline, naphtha (used by the petrochemical industry), and finally, gas.

To produce plastic, only the naphtha fraction is used. This is then sent to another specialized factory, a plastics processing plant.

Plastics processing is the plastics industry. In a plastics factory, naphtha is transformed into different plastics through various complex processes, comparable to real cooking recipes. Each type of plastic has its own distinct recipe.

Finally, once the molten polymer is ready, like cake batter, all that remains is to shape the plastic as desired. For example, if you want to make plastic bottles, you place the molten polymer in a mold and blow into it as if it were a balloon. The molten polymer will then take the shape of the mold, and as it cools, the plastic hardens and becomes a plastic bottle.

Depending on the requirements, many other techniques can be used to shape the molten polymer, such as molding. Each plastic part is designed to have certain characteristics (for example: color, hardness, transparency, etc.).

However, each object has its own characteristics, which is why there are several types of plastics.
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From the 1950s onwards, oil became the world's primary energy source, meeting more than 30% of energy needs.

It constitutes the main raw material for the fuels that power transport (cars, trucks, airplanes).

It is also an irreplaceable raw material for the petrochemical industry, which is the source of a large number of everyday products: plastics, paints, dyes, cosmetics, etc.

Finally, oil is also used as fuel for domestic heating and as a heat source in industry, but to a lesser extent. It represents only 4.6% of global electricity, as other sources of electrical energy are numerous (nuclear, coal, gas, hydroelectric, wind).

Waste

Not all plastics are recyclable. At least, not yet.

To put it simply, know that the plastics that are recyclable mainly belong to the families of polyethylene terephthalate

(PET) and high-density polyethylene (HDPE).) and polypropylenes (PP).

Within recycling plants, waste (re)They become a raw material through various processes: grinding, micronization, and plastic regeneration. The recycled plastic is then sold to plastics manufacturers in the form of flakes, powder, or granules.

Plastic waste is one of the most valuable resources if it is recycled properly.

​​Plastic waste can be sorted and shredded to make new plastic, produce fuel for factories, and generate electricity for power plants, among other uses. Shredding plastic waste is a crucial step in managing different types of plastic waste. It reduces the storage space required for bulky plastic waste, lowers transportation costs, and the resulting small plastic granules are useful for further plastic waste management.
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In this book, we'll explore how to repair a wide variety of plastics, which is essential for recycling. Repairing extends the lifespan of plastics, delaying the need to manufacture new products. It's a consumer choice that reduces our impact on natural resources and even on living organisms.

Some examples of manufacturing with repairable plastic
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Plastics
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