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Thermoplastic Pellets

Thermoplastics are manufactured and sold
in pellet form.
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Introduction

Thermoplastics are

typically manufacture d

and sold in pellet and

sheet form using the
conversion process of
extrusion.

Conuasiott Processes

Modules I through 4 dealt primarily with thermoplastic materials:

thermoplastic families, thermoplastic structure, thermoplastic
modification, and thermoplastic properties. Throughout these mod-

ules, we learned that one of the greatest attributes that thermoplas-

tics can offer the converter is foimability. This module is devoted

entirely to the foriiring of thermoplastic pa.rts. STK 50f

Objectiues:

At ttre end of this module, participant should be able to:

. Define conversion processes.

. Describe the major t)?es of conversion processes:

extrusion, injection molding and blow molding.

o Describe the advantages and disadvantages of each type

ofconversion process.

o Determine which type of conversion Process is used for

various applications.

* trdentify the qrpes oflconversion processes used in your

c0rd?pacrY.

Thtrmoplastic Pellcx
In prwious modules, we learned ttrat plastic materials are made by

isolating certain molecules and polymerizing them to form long,

chain-like molecules. These thermoplastics are sold in the form of
tiny pellets or sheet. It is *re responsibility of the converter to convert

these raw thermoplastic shapes into thermoplastic parts. STK 502
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Soften & Form

l;ul I
PartResin Heat Melt Tbol

Therooplastics arefh]ilEiluntil thcy flow thcn
forced Uy.@lto form a finishcd part.
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Heat & Pressure

Conversion processes vary by the
combination of method.s used to:

. Raise the temperature of the material
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to make it flow and to apply pressure.

. Apply pressure to the flow to make it
form a parL
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Y
Conversion refers to the
act of converting the
plastic pellets into fmal
part shape.

Each convqsion requires
the application of heat
and pressrne.

Sofren and Fmm
There are many methods of converting thermoplastics into usable

parts. In each conversion method, the thermoplastic must first be

softened, then formed. The ability of thermoplastics to soften when
heated, form into a shape when molded, and solidifi into a part when
cooled is what makes them unique. Conversion processes vary only
bythe combination ofmethodsused to soften the material and form
itinto a finished part. STK503

&{ew& wepd fuesswe
To soften a therrnopiastic material, heat energy rnust be appiied to
raise its temperature. This heat energy is usually generated either
electrically or mechanically, or by a combination of the nro. The
method used to raise the temperature of the material to malce itflow
depends on the process of conversion. Once the material is flowing,
pressure can be applied to make it form into apart. Pressure can be
applied in a variety of ways - by squeezing, by pressing, by clamping,
by injecting, by extruding, or even by inflating the thermoplastic so

it fornis to the contours of the mold. The method used to mold the
material depends on the process of conversion. STK 504
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Conversion Processes
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Extrusion

Extnrsioa is tlre act of squeezing, pressing, or pushing
oaterial tnrough a die in order to make a shapc.
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Extrusion
Three -ajortnles of
primary conversion

pro cesses : extru.sion,

blow 66lrting, and

injection moldi.B.

F,xtnrsion is the act of
sgueezing, pressing, or
pushing material through
a die to make a shape.

Conuasion hocesses

The manypellet conversion Processes available today can be broken

down into three general categories: extrusion, blow molding, and

injection molding. Most other conversion Processes stem from one

or more of these technologies. STK 505

&Eap'ad,si#Btt

Extrusion was tirs[ rised'by the nuhber iraeiustry durring the tr930s. Xn

general, it is the act of pushing or pressing a material through an

opening. For example, toothpaste is extruded from its tub'e, and

Playdoh* is extruded through an opening in the Playdoh Fun Fac-

tory". Thermoplastic extrusion involves the pushing of a thermo'

plastic melt through a die to form a shape. STK 506

G C*ncrd Elcctric Coapory 1989 ra+t^4trr-sTK.xoD Lri,/m7

l-

lr-



srK 507

@ GE Pbstlcs

Thermoplastic Extrusion

External

Die

Screw
Rotation

Heater bands provide electrical heat energy and sctrw
rotatios provides mechanical heat

soften tie pellets
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Profile Pipe / Tlrbing

Compression Thermoforning
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Extrusion

@

Extrusion

Sheet
t

I

I

5

t--
Vacuum
Forming

I

Pressure
Forming

Participantfs Notes:

i---

M-PtlJrl 7-STrJIOD LUIC144 G C*ncrd Elccuic Compcny l9t9

to



In extnrsion, electrical
and mechanical heat

soften the pellets.

Once softened, the
plastic can be eurtruded

into mary diffetent
shapes orproducts.

' Themtoplastic Ertnsion
Thermoplastic extrusion uses a combination of electrical and me-

chanical heat energy to soften the pellets until ttrey flow. Heater

bands provide the electrical energy and scrswrotation provides the

mechanical energy that, together, serye to raise the temperature of
ttre materid so it softens and flows. STK 507

Exwztszwe

Once flowing, the rnateriatr can he extruded isrto avarietyofdifferenc
shapes and products such as profiles, pipe, and sheet. The extrusion

ofsheetis the firststep in compression moldingand thermoforming"

F,xtnrsion is also an integral part of processes involving either blow
mol.Iing or injection molding. STK508
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Uniform Profiles and Indefinite Length
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Thc plastic flow is extruded tbmugh a dic using mechanical
back pressure to forn a part with a uniform profile that

can be cut to any desired length.
5

@

Participant's Notes:

STG{ 5AS

@
GE Plastles

Engineering Extrusion Line
Caterpillar fuUcr ft Siziog Th.nk or Cooltng na* (=- txtruder

A ttrermoplastic profilc is extnrded, thea its shapc is bdd
tllt ssoled bdow its glass traasitioo tenperature.
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Many different profiles
(shapes) ca" be
qtruded.

Once a thermoplastic
profiIe is errtruded, its

shape must be held until
it is cooled and

solidifies.

Unjform hofi.les and hdeftnitc l-engtlt
The thermoplastic material is first softened, then forrned. In'extru-

sion, the plastic flow is formed by extruding it through a die using

mechanical back pressure. The melt takes the shape of the die and

emerges as a uniform profile that can be cut to any desired length.

Prolile extrusions are uniform cross sections of inFrnite length.

Pipe and tubing are bo th profrle extrusion s. They are often called o u t

as a separate product category due to the uemendous quantity of
pipe and tubing that is extruded in ayear. Profile extrusions can take

many shapes and can be cut to any length. Products such as lighting
fixtures, window blinds, and display frames are ali orofile extrusions.

' srK509
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Af,ten ehre therrnoplastic rnelt is extruded througEa the die, its shape

must be held until it cools. The melt is above its glass transition

temperature so it is able to flow and form. It must then be cooled

below its glass transition temperature so it can solidi$ into a part. The

er(tnrsion is pulled by a caterpillar puller through a vztcuum sizing

tank which cools the material while still maintaining its extruded

shape. Once solidified, the extrusion is cut and trimmed.

Because an extrusion must be able to support its own weight after

emerging from the die, special resin grades are used that provide
greater melt strength. Polymers are often branched to make them
flow more stiffly. When polymer molecules contain branches, they

tend to provide greater melt suength. STK 510
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