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1. What Are Plastics?

A plastics material, in theory, is any material that will flow under
the application of heat or pressure or both. Industry uses “plastic” or
“plastics” to indicate finished items for the reason that their base materi-
al is moldable. By current definition plastics materials generally are con-
sidered to be restricted to synthetic materials that have been tailored to
meet specific structural industrial needs with the exception of synthetic
materials in the fiber or elastomer areas.

Plastics are divided into two families on the basis of how they react

to heat. One family is called “thermoplastics”, and the other, “ther-

)
mosetting” .

Thermoplastics softens under heat and takes its final shape upon
cooling, reheating will soften the material which then can be remolded.

Thermosetting compounds harden as heat is applied. They are
formed under heat and pressure, become hard and dense, and cannot
be melted for reuse.

For example, if wax and iron were synthetic polymers, they would
be thermoplastics because they could be melted and formed over and o-
ver. If concrete were a synthetic polymer, it would be thermosetting.
Once concrete sets or cures to its final form, it cannot be melted and
shaped again.

Composition of Compounds

Every compound is made up of the following ingredients .



1. The binder: most important — binds or holds the compound to-
gether.

2. The filler; imparts various physical properties such as electrical
characteristics, resistance to high impact and heat.

3. Color matter; pigment or dye stuff — amount will vary depen-
ding on base resin; e. g., phenolics are usually in dark colors: black,
brown, green.

4. Lubricant; prevents sticking in machine and mold; decreases
viscosity and in turn improves flow.

5. Accelerator & inhibitor: used in thermosets to either increase or
decrease the rate of cure. Controls rate of chemical reaction.

6. Plasticizer: determines the characteristics of flow or viscosity.

Some resins require no lubricant. Clear compounds require no pig-
ment. Many combinations of plastics compounds with different properties
and characteristics make up the growing list of plastics materials available
today.

Plastics have many desirable features including:

1. Weather resistance; many compounds resist weather changes due
to low coefficients of expansion and contraction.

2. Chemical resistance: there are plastics formulations available
which will resist most acids, solvents, and alkalis.

3. Corrosion resistance: plastics are replacing many materials be-
cause of their noncorrosive properties.

4. Dielectric property: plastics are used in electrical equipment due
to their insulating properties.

5. Finish; virtually any finish can be obtained in a plastics part.

The plastics material will reproduce a permanent finish from the finish of
2



the mold steel.

6. Weight to strength: while not as strong as steel, plastics have
good strength characteristics and perform satisfactorily in many strength
requirement applications.

7. Specific gravity: plastics are light: about one half the weight of
aluminum and one sixth that of steel.

8. Abrasion resistance : there are plastics that will resist wear better
than most metals in many applications.

9. Color: plastics parts can be produced in many colors. The color
is a permanent part of the compound.

10. Configuration: plastics can be molded, extruded, formed, or
machined into many intricate shapes economically.

In addition, plastics materials offer;: (1) good heat insulation,
(2) variety of hardnesses and flexibilities, (3) good acoustical proper-

ties, (4) transparency and (5) ability to combine with other materials.



New Words

plastics [ 'plestiks ] n.
indicate [ 'indikeit ]  ot.
finish [ 'finif] . N
item [ ’aitom] n.
finished item

moldable [ 'mauldabl]  a.
definition [ defi'nifon] n.
tailor [ 'teilo]  w.
fiber ['faiba] n.
elastomer  [i'lestomo]  n.
thermoplastics [ Barmou’plastiks |
thermosetting [Giaxmeu’setilj 1 n;
concrete | 'konlr(ri:t 1 n
set [ set] v. ,
composition [ kompa'zifon] n.
compound [ 'kompaund]  n.
ingredient [ in'gridjont] n. (
binder [ 'baindo] n.
filler [ 'filo] n.
impart  [im’pait] ot
stuff  [staf] n.
lubricant [ 'lutbrikont]  n.
accelerator [ ok’seloreito]  n.

inhibitor ~ [in’hibita]  n.



plasticizer [ 'plestisaizo]  n.
coefficient [ koui'fifont]  n.
expansion [ ii(s 'penfon]| n.
contraction [ kon'treekfon]  n.
formulation [ formju’leifon]  n.
corrosion [ ko'rouzon]|  n.
permanent [ '‘paimonant |  a.
abrasion [o’breizon|  n. ,
configuration [ kon figju'reifon]  n.
intricate [ 'intrikit ], a.

hardness [ "ha:dnis]  n.
flexibility [ fleksa'biliti]  n.
variety [ vo'raioti]  n. ,
acoustical [ o’kuistikol] .

transparency [ treens’pearonsi|  n.

Useful Expressions

for the reason that
tailor--tores  ee- ( ) e (
with the exception of ( )
on the basis of
over and over
be made up of ( )
hold together ,
in turn

make up ,



due to ,

Notes to the Text

1. Industry uses “plastic” or “plastics” to indicate finished items
for the reason that their base material is moldable.

o Industry---items to---items

)

. for---moldable . that

---moldable the reason
that o

2. By current definition plastic materials generally are considered to

be resiricted to synthetic materials that have been tailored to meet specific

structural industrial needs with the exception of synthetic materials in the

fiber of elastomer areas.

o plastic---to synthetic materials , to be
---materials , o that---areas
that , synthetic materials, o By--
definition, with---areas o

3. Thermoplastics softens under heat and takes ist final shape upon
cooling, reheating will soften the material which then can be remloded.
o Thermoplastics -+ cooling ,

which - -+ remolded

reheating - -+ material

which

, the material , o

4. For example, if wax and iron were synthetic polymers, they
would be thermoplastics because they could be melted and formed over
and over.

o if++-polymers ,



, they---thermoplastics , because:--over

o s were ,

would (could) + , would (could) be
(do),
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2. Types of Plastics

There are two main groups of plastics: thermosetting materials and
thermoplastic materials.

Thermosetting materials can be heated and shaped only once. There-
after, they become rigid and can be broken,but they cannot be softened
again by heat without being decomposed. Urea-formaldehyde or UF, a
resin obtained from urea( NH,CO+ NH, )and formaldehyde (CH,0) ,and
the similar melamineformaldehyde or MF, from melamine ( C;HgNs ) and
formaldehyde , are two of the most widely used thermosets. Their toughness
and high electrical and thermal resistance make them ideal for electric
light switches and plugs,and for the handles of irons, kettles, pans , ete. ,
while they are also used to impregnate laminated paper sheets, from
which heat-and-scratch-resistant surfaces are made. Where dark colours
are acceptable , the cheaper phenolic material , phenolformaldehyde or PF,
is often used.

Thermoplastic materials can be shaped and reshaped as many times
as required. If the temperature is not too high, they soften again without
decomposition. Polyethylene produced by the polymerization of ethylene
(CH, = CH, ) is still the most widely used thermoplastic. Tt is cheap to
produce, tough and light ( Specific Gravity 0.92 to 0. 96). Low-density
polythene is used for making transparent sheet or film, cable and flex cov-
ering and flexible bottles, while more rigid bottles and containers are

made from high-density polythene. The more recently developed polypro-
10



pylene from propylene ( CH; — CH = CH, ) has replaced polythene for
many applications, since it is more resilient,less inclined to stress-crack-
ing and is not weakened by flexing. However it is more costly than sever-
al other similar plastics and tends to be brittle at very low temperatures. It
is used to make a variety of products,including hinges, vehicle-engine ra-
diator fans and moulded chair seats. Polystyrene, obtained by reacting
benzene with ethylene ,is an extremely cheap, light, rigid material , which
is brittle and is often toughened by the addition of rubber. It is used espe-
cially for making toys and small rigid containers, where low cost may be
more important than durability. Expanded polystyrene is an extremely
light rigid foam ( Specific Gravity about 0. 015 ) produced in block or by
moulding for insulating and packaging. Polyvinylchloride or PVC, from vi-
nyl chloride( CH, = CHC1 ) can be produced in many forms to make, for
example , rigid refrigerator linings, rigid and flexible pipes, furniture co-
verings and floor tiles. Unsupported PVC and PVC-coated fabrics are used
to make bags, cases and clothing. PVC is a relatively heavy plastics( Spe-
cific Gravity 1.2 to 1.5). Nylon,a generic name for the polyamide ther-
moplastics , has different properties depending on the relative lengths of
the —CH, — groups in the polymer. Nylon was the first synthetic plastics
fibre to be introduced into the clothing industry,but it is also used wher-
ever its great tensile strength or thermal resistance is needed, for exam-
ple,to make ropes,bristles and gearwheels. Polytetrafluoroethylene or PT-
FE is made from fluoroethylene,a compound of carbon and fluorine. Al-
though it is difficult and costly to process, it is extremely resistant to
chemicals and weathering, has very high temperature resistance and has
low frictional properties. Apart from industrial uses , it provides the coating

for nonstick cooking utensils.
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