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Module 3
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o Methods of Modification

. Resin Modification

. Tboling
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The Development of Materials

Stone Brick Metal Plastics

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

Plastics are the nut step
in the developmeut of
materials.

Potymer Modiftmtion.
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 ha-nd, requires good chemical resistance.

Both the product design and the designer's choice of material must

satisfr these performance requirements. STK301

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

o Describe the methods used to modifi basic polymers.
. Describe the difference benrreen blends and co

polymers.
o Define impact mod.ification and describe the

characteristics of impa€t modifiers.
o Compare glass and mineral reinforcements.
o Contrast impact modification and glass reinforcem€nt.
o Describc the purpose and effecs of additives such as

stabilizer qntems and flame retardants
. Identi&whetheryou areworkingwith a material that

has giass or minerai reinforcements, a.nd,/or irnpact
rnodifiers. Sescihe the efFece om processing

Tfze Weueilapnent af fufatwdals
Ttrrough the ages, man has sought materiais to rneet specific appii-
cation requirements, such as strength and flexibility, that are cost

effective to manufacture. Since the hrrn of the century, man has

chosen plastics because they are formable, tighter in weight, corro.
sion resistant, and easilymass produced. Then engineering thermo-
plastics emerged in the 1960's, offering unique, high perforrnance

material properties that were previously unavailable. STK 302
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Plastics

Plastics modification expands the use of plastics
in application by offering an increased variety

of property combinations.
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Polymer Modification
Basic Polymers

Blends Homopolymers Copolymers

Useful Polymer Material

Impact Rigid
Additives

Participant's Notes:
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Basicpollmers maybe
modified to charrge their
properties.

Basic homopolymes can

be blended ormodified.

A homopolymer is a

polymcr formed bythe
pofymerization of a
single mouomer.

Plostics
Today, individual resins can be chosen for a greater variety of specific

performance attributes than ever before. Plastics modificatior ex:

pands the use of plastics even more by increasing the variety of
performance combinations anailable to the manufacturer.

STK3O3

Pafiyrnw fulodiffimtiura
This module explains the methods r.lsed to modi$ basic homopolym-
ersin an elfort to make them more useful in specific alrplicarions. A
homopolymer, a polymer that is formed by the polymerization of a
single monom er, may or may n ot provide part desi gners wi thj ust the
right combination of properties they need. Modification of basic

homopolymers by blending or copolymerization, or by adding 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

Basic Homopolymers
Polystyrene 

flf 
Picnic Utensils

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

GE P,a,stlcp

Computer Housings

@

ContainersFolypropylene

Polycarbonate

3

PBT Electrical Connectors

Participantrs Notes:
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Unique Properties
Polycarbonate

(LEXANo)
PBT

(vALOX@)

Excellent
Impact Resistance

Excellent
Chemical Resistance

t
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Homopolymers ha;ve

specific properties.

Each pollmer hes a

specific property profile.

Basic Homapo$merc
There are many basic homopolymers available to meet specific

performance requirements. Commodity thermoplastics such as

polysrynene and polypropylene are lower performance homopolym-
ers used to manufacture products such as plastic picnic utensils and

watering pails. Engineering thermoplastics such ,! polycarbonate
and PBT are higher performance homopolymers. Polycarbonate, for
exalnple, provides excellent stiffiress and impactresistance for use in
nrch demanding applications as computer housings. PBT provides

excellent electrical, heat resistance, and chemical resistance and is
used in such applications as electrical connectors. STK305

{Jwique tu*pertdw
Polycarbonate and PBT are both high performance engineering
thermoplastics, yet each provides its orvn unique properties. Polycar-

bonate provides excellen t impact resistance. PBT provides orcellen t
chemical resistance. STK306
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Creating a Blend to Combine Properties

Excellent
Impact

Resistance
Good

GE Pbstlca

LEXAN@ XENOY@

@

VALOX@
3

te Blend
LOOo/" lOOo/"

PBT
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Polymer Modification
Basic

Homopolymers

Useful Polymer Material

3

Copolymers

Modiflcation
Impact Rigid

Additives

Participantts Notes:
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Blending is the
ss6[ining of
homopolymers to take

advantage of the
properties of each.

A homopotymer may be
p\nicalty combined as

bleods or chemically
combined as c(>

polymers.

Crwting a Blend to Combinc @ertia
By combining homopolymers, we can end up with the best proper-

ties ofeach. Gl, Plastics blended I -FXA}.{opolycarbonate and VALOX@

PBT to create a new material, XENOIP. XENOY has neither the

excellent impact resistance of LEXAIII, nor the excellent chemical

resistance of VALOX. But it contains a good portion of each.

)GNOYhas very good impact resistan ce, much better than VALO X,

and very good chemical resistartce, much better than LEXAN. By

blending, the material supplier has orpanded thevarietyofmaterials
arailable to be tter m eet the manufacturer' s specifi c performance re-

quirements. STK307

Pa&ynw tufrodifrwtiare
One of the first methods ofl ponyrner modification is blending.
Blending takes two homopolymers and blends them together to
make a new resin product. )GNOYis an example of a poiymer blend.
LEXAN andVALOXwere physicallymixed together to make XENOY,

a ne$r resin product.

Another method of polymer modification is copolymerization. In
copolymerization, trro homopolymers are-copolyrnerized to make an

en tirely new polymer - a copolymer. This copolymer then becom es its

ovm resin product.

Blending and copolymerization are nro different methods of com-

bining polymers to create new resin products. Blending is the result
of a phpical combination, while copolymerization is the rezult of a
chemical combinadon. STK308
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STK 309

Combining Polymers

GE Plastlcs@

3

Chemical
Combination

Physical
Combination

Blend
Homopolymers Are
Physically Mixed

Copolymer
Homopolymers Are
Chemically Linked

Participant's Notes:
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LEXANO UI.:TEM'O PEEKO
VALOXO SUPEC" VICTREXO

GE Plastlcs

Polymers

Multiple-phase Blend

@

Homopolymer

3

PPO/PSSingle-phase Blend

Copolymer LOMOD@
SANTOPRENE@

xENOYo GTXo NORYLo
BAYBLEND@ PREVEXO
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