What is high pressure die casting?

High pressure die casting is a process in which molten metal is forced under pressure into a sealed mold cavity. It is held
in place by a powerful compressive force (a real mold installed in a hydraulic press) until the metal solidifies.

After solidification, the mold is released, opened and the metal released.

After removal, the mold cavity is resealed for the next cycle.

Molten metal is injected into the mold cavity in fractions of a second (usually less than 100 milliseconds). Filling the
mold cavity once, applying extremely high pressure (often in excess of 1000 bar) into a true injection plunger of molten
metal. This stage is called reinforcement.

This pressure compresses any gas in the metal (during the extremely fast and turbulent cavity filling process) and sends
more metal into the mold, partially compensating for the metal's shrinkage as it solidifies.

In addition to the traditional high pressure die casting method, there have been many improvements to the process in
recent years. E.g:

Vacuum die casting

semi-solid casting

squeeze casting

High Pressure Die Casting: Hot and Cold Chamber System

To inject molten metal into a mold, two different systems are available:

Hot cell system

cold room system

Let's learn more about these two processes.

Hot cell system
Hot cell systems are used for metals such as zinc, magnesium and lead.
The injection system of the hot cell machine is immersed in the molten metal from the blast furnace. As the piston

pumps, it forces the metal along the nozzle into the mold.

cold room system

Cold chamber systems are used for metals that melt at high temperatures, such as aluminum, copper, and magnesium.
Magnesium parts can be produced using either system, although generally small parts are made in hot chamber
systems and large parts are made in cold chamber systems due to the limited size of hot chamber machines.

In this system, higher pressures are used compared to the hot cell system. Hot chamber machines are more productive
than cold chamber machines because less time is required for the pouring process.

The cold room system also uses two injection systems in this process:

horizontal jet

vertical injection

In this system, molten metal is poured manually or automatically into openings leading to channels feeding the cold
chamber.

A hydraulically driven piston moves down the steel channel, blocking the light and pushing the metal into the mold at
high speed and pressure.

After the fluid solidifies, the piston is pulled back, the mold opens, the fluid is expelled, and the system is ready to start

again.

Advantages of high pressure die casting
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Advantages of high pressure die casting include higher production speeds compared to flow casting under gravity.
Additionally, the ability to generate streams of specific sizes significantly reduces processing operations.

The fusion has a good surface finish, which is a basic requirement for electroplating, and the thickness of the board wall
can be reduced by reducing the overall weight of the fusion.

Molds are durable, which reduces unit cost price and allows for the manufacture of more complex parts, reducing the
number of components required each time.
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