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The Development of Materials

Stone Brick Metal Plastics

Materials are selected to meet the specific
performance requirements of an application.

Participant's Notes:

M-PLA-0117-STK-MOD 3-12/89-00-2

© General Electric Company 1989



Introduction |

Plastics are the next step
in the development of
. materials.
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Polymer Modification

Different applications call for different material performance. A car
bumper, for example must be able to withstand high impact. A car
fuel tank, on the other hand, requires good chemical resistance.
Both the product design and the designer’s choice of material must
satisfy these performance requirements. STK 301

Objectives: |
At the end of this module, participant should be able to:
¢ Describe the methods used to modify basic polymers.

¢ Describe the difference between blends and co-

polymers.
* Define impact modification and describe the
characteristics of impact modifiers.

* Compare glass and mineral reinforcements.
¢ Contrast impact modification and glass reinforcement.

* Describe the purpose and effects of additives such as
stabilizer systems and flame retardants.

. Idcnufy whether you are working with a material that
has glass or mineral reinforcements, and/or impact
modifiers. Describe the effect on processing

The Development of Materials

Through the ages, man has sought materials to meet specific appli-
cation requirements, such as strength and flexibility, that are cost
effective to manufacture. Since the turn of the century, man has
chosen plastics because they are formable, lighter in weight, corro-
sion resistant, and easily mass produced. Then engineering thermo-
plastics emerged in the 1960’s, offering unique, high performance
material properties that were previously unavailable. STK 302
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STK 303
GE Plastics
Plastics
Plastics modification expands the use of plastics |
in application by offering an increased variety
of property combinations.
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Basic polymers may be
modified to change their
properties.

‘Basic homopolymers can
be blended or modified.

A homopolymer is a
polymer formed by the
polymerization of a
single monomer.
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: Plastics

Today, individual resins can be chosen for a greater variety of specific
performance attributes than ever before. Plastics modification ex-
pands the use of plastics even more by increasing the variety of
performance combinations available to the manufacturer.

| | | STK 303

Polymer Modification

Thismodule explains the methods used to modify basic homopolym-
ersin an effort to make them more useful in specific applications. A
homopolymer, a polymer that is formed by the polymerization of a
single monomer, may or may notprovide partdesignerswith just the
right combination of properties they need. Modification of basic
homopolymersbyblending or copolymerization, or byadding impact
modifiers, rigid reinforcement, or additives increases options in ma-
terial selection. Polymer modification lets the designer choose a

material that best meets the particular properties the part requires.
' STK 304
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STK 305

GE Plastics

Basic Homopolymers

Polystyrene Tlhr Picnic Utensils

Polypropylene N Containers

Polycarbonate % Computer Housings

PBT % Electrical Connectors

Basic homopolymers are available to meet certain performance
requirements in a variety of applications.

Participant's Notes:

STK 306
Q GE Plastics
Unique Properties
Polycarbonate | PBT
(LEXAN?®) . (VALOX®)
AN
Excellent Excellent
Impact Resistance Chemical Resistance
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Homopolymers have
specific properties.

Each polymer has a
specific property profile.
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Basic Homopolymers
There are many basic homopolymers available to meet specific

performance requirements. Commodity thermoplastics such as |
polystyrene and polypropylene are lower performance homopolym-
ers used to manufacture products such as plastic picnic utensils and
watering pails. Engineering thermoplastics such as polycarbonate
and PBT are higher performance homopolymers. Polycarbonate, for
example, provides excellent stiffness and impact resistance for use in
such demanding applicadons as computer housings. PBT provides
excellent electrical, heat resistance, and chemical resistance and is
used in such applications as electrical connectors. STK 305

Umique Properties

Polycarbonate and PBT are both high performance engineering
thermoplastics, yet each providesits own unique properties. Polycar-
bonate provides excellentimpactresistance. PBT provides excellent
chemical resistance. | ‘ STK 306
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Blending is the
combining of
homopolymers to take
-advantage of the
properties of each.

A homopolymer may be

physically combined as
blends or chemically

combined as co-

polymers.
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Creating a Blend to Combine Properties

By combining homopolymers, we can end up with the best proper-
ties of each. GE Plastics blended LEXAN”polycarbonate and VALOX®
PBT to creafe a new material,‘ XENOY®. XENOY has neither the
excellent impact resistance of LEXAN, nor the excellent chemical
resistance of VALOX. But it contains a good portion of each.
XENOY has very good impact resistance, much better than VALOX,
and very good chemical resistance, much better than LEXAN. By
blending, the material supplier has expanded the variety of materials
available to better meet the manufacturer’s specific performance re-
quirements. STK 307

Potymer Modification

One of the first methods of polymer modification is blending.
Blending takes two homopolymers and blends them together to
make a newresin product. XENOYis an example of a polymer blend.
LEXAN and VALOX were physicallymixed together to make XENOY,
a new resin product.

Another method of polymer modification is copolymerization. In
copolymcrization , two homopolymersare copolymerized tomake an |
cntirely new polymer -a copolymer. This copolymer then becomesits
own resin product.

Blending and copolymerization are two different methods of com-
bining polymers to create new resin products. Blending is the result
of a physical combination, while copolymerization is the result of a
chemical combination. 'STK 308
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Homopolymers Are
Physically Mixed

GE Plastics
Combining Polymers
mbina ' Chemical
Combination Combination
\:M . ’\S .........
Copolymer

Homopolymers Are
Chemically Linked
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Homopolymer

Multiple-phase Blend

Polymers

LEXAN® ULTEM® PEEK®
VALOX® SUPEC™ VICTREX®

XENOY® GTX® NORYL®
BAYBLEND® PREVEX®

Single-phase Blend PPO/PS
Copolymer LOMOD®
SANTOPRENE®
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