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- Mechanical
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- Flnrnrnability
- Physical
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Introduction

Material properties
indicate how a material
will peform.

@rties of Polymrs
When manufacturing a product, a designer chooses a material that
meets the performance requirements dictated by the product and its

application. Any material, be it wood, metal, or plastic, is selected

according to its own inherent ability to meet these performance
requirements. Every materiai has distinguishing characteristics that
indicate how well it witl perform in a variety of applications. These
"distinguishing characteristics" are the material's properties.
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Objeaiua:
At the end of this module, participant should be able to:

. Describe five categories ofproperties used to
distinguish thermoplastic materials.

' Identi& two sources of property information and
describe how to read them"

o Identifywhich tests are used to measure different
properties under various conditions.

c For a part that you are producing, identif,y the key
properties ira the aoplicatiom"

ffiwpwffics *f tr*hyxaam

Numerous rnaterial propertres are used to describe and compare
material performance. We are, ofcourse, interested in the properties
that are used to compare. and select thermoplastic materials. For our
discussion,we'vebroken them down into five categories: mechanical
performance, thermal performance, elecrrical performance, flam-
mability, and physical characteristics" Each of these categories con-
teins specific material properties that measure material behavior.
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Material Properties

Propcrttcs dcgcrlbc hos wcll a matcrlal perforus ln a
varicty of tcsts that simulstc appllcatlon rcquircmcnts.
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Product Data Sheets
PROPERTY

MECHANICAL
TEEsilc Strcugttr, brcalr
Flcxual Strcogttr. brEal
FIG*uraI Modulu,s
Compressivc Stlengtll
HatdDcss, Rod(wdl R

IMPACT
Izod IEpacL uuotchcd
lzod ImpacL Dotchcd

THERMAI
mUL,66 psi
mUL. 264 psi
CTE, Ilow.4OF to lfi)F
CTE, rlor, 14OF to 28Of

UNIT METHOD TYPIEAL DATA

Pst
Pat
Psl

l"'

ASTM D 634
ASTM D 79O
ASTM D 79O
ASTM D 695
ASTU D 785

1330()
20()00
7AOO0O
r(,800
l09

ft-lb/in
ft-lb/tr

ASTM D 256
ASTU D 256

l2.o
32

dcg F
dcg F
tn/18-F
h/b-r

ASTM D 648
ASTM D 648
ASTL E 83r
asTr( E 831

40()
3()0
l.5O F/5
LIOEE

Product Data Sheets report stanclartliiz€d t€t reultc
for uaterial comparisons"
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Material properties fall
trnder several categories.

S*ffirees'sll
ffroperty
Information

Product data sheets

report standardized test

results.

Matsial hoprtia
There are properties that are attributed to thermoplastics in general,

and to each:resin product in particular. Ihermoplastics, for ex-

ample, provide high heat performance - but how high? And polycar-

bonate is said to provide excellen t impact resistance - bu t how much ?

It is important for the product designer to know exactly "how high"

and "how much" to establish whether the resin will perform well

under the conditions set forth by the product application. Each resin

grade has its own property profile that indicates how well it will

perform in a given application. These properties are qualilied and

quantified according to established industry standards on each

resin's product data sheet. STK403

Eacla resira is subjecred Eo an assortr&ent of standari tescs" Enginaer:;

then report the test results on the resin's product data sheet for

material comparison.

The product data sheet can only provide a "snapshot" of how a

material will respond in application. The test results can only meas.

ure how well a material will perform when tested under one distinct

set of conditions and, rrariables. STK404
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Graphical data ls uscd to dcscribc a matcrlal's rcspotrsc to
FhargiEg couditions.
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Graphical Data
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Why Make
Scvco Plcccg of lnforoatlon

a Graph?
A raDgc of lnformatlon
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A gfaph provides the
r entire perfonnance

curse over a range of
conditions.

A gf"ph is a more
complete picture of
tabular data"

Graphiml Data
A graph, on the other hand, can provid.e an entire "motion picture"

of material performance. Graphical data is used to describe a mate-

rial's response to changing cond.itions. A graph provides perform-
ance data over a range of conditions, supplying realistic information

that is ultimately more useful to the product designer. STK 405
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To usaderstareci 'rne usef"uiracss of a graptr, corasa<1er i-tae folLovnng

example. A child' s height was measured every two years from the ages

of 6 to 18, provid.ing seven discrete pieces of information: seven ages

with seven corresponding heights. From these seven discrete facts, we

can create a graph that reveals a range of information.
sTK 406
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How to Read a Graph
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.r* Prcdlctlon

Mcaaurcd Data
{Hclght ls a functlon of agcl

Predlctlon

Stimulus (ABel

A Sraph glvcs you a rncasa of lotcrprctlag lnformatioa on
many lcnels.
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Engineering Graphs
Htgh

Low
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Strcss ls a furctlon of straio
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o GE's EnglDccrlng Dcsign Databasc c-ootrins Srapbical dat&
. Thls data dcscribcs thc matcrlal through lts uecful

pcrformanec ranges.
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A gruph allonrc you to
predict value-s or data at
specific points.

Engineering data can be

rqrresented as Saphs.

How to Read a Graph
The increase in the child's heightis aresPonse to his increase in age.

His age is the stimulus and is represented by the horizontal axis- His

height is the response to his age and is represented by the verticai

uris. Height is a function of age. That is to say, as he grows older, he

grows taller accordingly.

Byplotting the seven sets of coordinates and connecting the points,

we can estimate how tall the child was at seven although he was never

measured then. This is an example of interpolation. And we can

interpret how tall the child will be at 20 though he's still only 18. This

is an exampte of exuapolation. A graph allows us to predict data

rm.lues at specific points. STK 40?
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GE's Engineering Eesigm Database (EDD) contains many plors

which use graphical presentations of data to thoroughly describe a

material's responses to independent variables of elongation, stress,

temperahrre, or environment. TtIe Stress,/Strain relationship is t1.pi-

cal of these graphicat presentations. By convention, a Stress/Suain

graph is generated by pulling a specimen at a constant rate ( con trol-

ling the elongation of strain) and measuring the resulting stress (or

resistantload) in the specimen. The graph showshow suess changes

ari we rnry the strain - hence the plot describing the Stress/Strain

relationship in the material when Stress is a function of Strain.
STK 408
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Stress vs. Strain
Dcflcction (Strai!)
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Light Load Heavy Load Failure
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How to Read an Engineering Graph
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Data sbcct propcrtlcs are dcvclopcd from cnglncering graphe
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