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PLASTIC INJECTION
MOLDING
FUNDAMENTALS
THE PLASTIC INJECTION MOLDING MANUFACTURING PROCESS

WHAT IS PLASTIC
INJECTION MOLDING?
Injection molding is the most common manufacturing
process used to fabricate mass quantities of plastic parts
and products. The system involves the injection of molten
material into a customized mold which leads to the
formation and ejection of a part or product.

TYPES OF PLASTICS
Plastics can be broken down into 3 main categories:
•
•
•

Thermoplastic
Thermoset
Elastomer

When using thermoplastic in injection molding, the
material starts in pellet form and is melted and injected
into a cool mold. This is entirely different than the injection
molding process for thermoset plastics, in which cold
material is injected into a hot mold and the part cures to
form its permanent shape.
THERMOPLASTIC

THERMOSET

Thermoplastic becomes liquid when heated. Then, as
it cools down, it solidifies and become inflexible.
Thermoplastic parts can be re-melted and reused. It is
seen as an all-purpose material.

Thermoset material can withstand much higher temperatures
than thermoplastic. After curing, it forms a permanent shape and
cannot be melted and reused again. Thermoset material has
electrical and electronic applications. A commonly used form of
thermoset is Phenolic Formaldehyde.

There are two main types of thermoplastics:
amorphous thermoplastic and semi-crystalline
thermoplastic.
Amorphous thermoplastic tends to be transparent and
glassy in appearance. It softens slowly and gradually as
it is heated. Examples include Plexiglass, Polystyrene,
and Polycarbonate.
Semi-crystalline thermoplastic, on the other hand,
tends to be opaquer. As opposed to liquefying
gradually, semi-crystalline thermoplastic stays solid
until it reaches a certain temperature. Examples of
semi-crystalline thermoplastic include Polypropylene,
Polyethylene, and Nylon.

ELASTOMER
Elastomer, as implied by the name, is a polymer material with
elastic properties. This category can include both natural and
synthetic manufactured polymer. Much like thermoset, as it
cures it forms a permanent shape. It, too, cannot be reused.
Elastomer can withstand extremely high temperatures and is very
flexible. Examples include Rubber and Liquid Silicone Rubber.
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HOW TO CHOSE THE
RIGHT PLASTIC FOR
YOU
There are many factors you need to consider when
selecting which plastic material to use in injection molding
your part(s).
The best material for you depends on the desired
functionality of your part. For example, some parts need to
be thin and flexible, while others need to be thick and rigid.
The design and complexity of your mold also plays a large
role in determining which materials are best suited for
your injection molding process.
Some molds require plastic with a specific material
component makeup. In these cases, factors such as melting
point, cooling point, and viscosity play an important role.
There are also hazards and risks that need to be taken into
consideration when selecting materials, as certain plastics
can be toxic (especially when used in food or medical
functions).
Once you have a good idea of which features and
functionality your part needs to include, you can begin
looking for a material that meets your needs at the lowest
cost possible. There’s no sense in spending extra money on
a material that features premium qualities your part
doesn’t require.
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TYPES OF PLASTIC INJECTION MOLDING
MACHINES
There are three variation of plastic injection molding machines: Fully Hydraulic Machines, All-Electric Machines, and
Hybrid Machines.
ALL-ELECTRIC MACHINES

FULLY HYDRAULIC MACHINES

All-electric injection molding machines (AEIMM) are
powered by electric (servo) motors that only run while in
use. They save between 30 to 70% more energy than a
fully hydraulic machine running the same mold. The allelectric machines are digitally controlled for a more
predictable process, high position accuracy, and process
replication ability. The machines require no oil or filters,
resulting in less cleanup, and they have higher injection
and clamping speeds. Combined, these features all add to
decreased manufacturing costs. The machines have a
higher up-front cost than that of comparable fully
functional hydraulic machines.

Fully hydraulic machines are powered using hydraulic
motors, or pistons. They require higher temperatures to
heat the oil and must continuously circulate oil while the
machine is running. Compared to electric, hydraulic
machines are cheaper up-front and cheaper to repair.
Their parts are also more resistant to wear and tear,
keeping maintenance costs down. However, they
consume far more energy than electric and cannot be
used for molding parts that require a clean environment
because of the oil leakage they produce.

HYBRID MACHINES
Hybrid Machines lie between Fully Hydraulic and All-Electric Machines in cost and energy efficiency. The advantage of these
machines is their wide range of hydraulic and electric parts, resulting in increased design flexibility. The hybrids have
variable-speed AC drives that operate the hydraulic pumps only when needed and minimize the use of oil to only the
necessity, eliminating waste that occurs with fully hydraulic machines. The downside of owning a hybrid machine is finding
the right machine to mold the needed product. Their wide diversity means a lesser chance of finding an adequate use
machine.
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PARTS OF A PLASTIC INJECTION MOLDING
MACHINE
All types of injection molding machines are made up of three key parts: an injection unit, a clamping unit, and a
mold.
The mold is the customizable component that forms the part being produced. In thermoplastic injection molding,
the injection unit heats up the pellet material and ejects the melted plastic into the mold. The mold forms and cools
the plastic into the desired shape. The clamp holds the mold closed, releasing pressure once the material has
cooled to eject the part.
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PLASTIC INJECTION MOLDING PROCESS
The injection molding process begins as the plastic pellets are funneled into the hopper. The hopper directly feeds
into the barrel of the injection unit.

Inside the barrel, a reciprocal screw pushes the pellets forward, heating and melting them as they move through, with
the help of heater bands that surround the barrel. The plastic pellets have turned entirely molten by the time they
reach the front of the barrel.
At this point, the screw pushes the molten plastic forward and ejects it out into the empty part of the mold, also
known as the cavity.
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As it’s being pushed out of the barrel, the plastic is unable to move backward. All backwards movement is prevented
by a check ring that goes around the screw and connects to the thrust ring.

As the plastic is pushed into the mold, the air that was previously filling the mold is pushed out and released through
shallow vents that are ground into the side of the mold.
Once inside the mold, the plastic is quickly solidified with the help of a coolant (typically water) flowing through tubes
inside the mold. When plastic cools, it shrinks and can become stuck to the core half of the mold. Molds have built-in
ejector pins that assist in pushing the plastic part out of the mold.
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The plastic is typically cooled and solidified within a minute, at which point the mold opens and the ejector pins push
out the finished plastic part.
Real-Life Example - If you look closely, you may be able to see the indentations that ejector pins have left on many of
your plastic household items.

The part is not completely finished as soon as it’s dropped from the mold. After the part is ejected, an operator has to
remove the sprue. The sprue is the small section of plastic that connected the part to the mold.
Sprues are only attached to parts that are molded a single part at a time. In molds where multiple parts are being run
at the same time - often called multi-shot injection molding - the sprue connects to a network of distribution tunnels
called runners (rather than to the part itself).
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Runners fan out from the sprue and connect to each cavity in the mold via a small entrance called the gate.
Real-Life Example - Have you ever noticed how the parts for model airplanes come still attached to long tubular
plastic pieces? These are the runners.

Molds typically consist of two sides: the cavity side and the core side. The cavity side is attached to the fixed side of
the press, whereas the core side is attached to the moving clamp side of the press. Where those parts meet is called
the parting line.
Real-Life Example - Most plastic injection molded items you own have a visible parting line. You can see the faint line
on the handle of this kitchen utensil.
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You can see the parting line on the finished plastic product because the two halves of the mold are never perfectly
aligned nor at a sharp 90-degree angle.
If the mold were at a 90-degree angle, the plastic part would scrape against the core part of the mold during ejection.
Furthermore, the vacuum between the part and the mold could not break because air wouldn’t be able to get into the
mold. To prevent an unbreakable seal and scrapping, molds are designed with a draft angle, allowing air to enter
along the sides of the part.

WANT TO LEARN MORE?
Visit wisconic.com to learn how Wisconic can help you meet your injection molding needs.
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