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A GUIDE TO THE USE OF PLASTICS

INTRODUCTION

_i‘,

M oim of design cngincoring is to scluct o meterisl which
will porform rullibly under the most cdverse conditions. A cpeeific
exomple of thisz i: the growing necd for naterizls which perform satio-

]

fretorily in r. distion f£iovldas,

Plrotics occupy o role of major significnncce in nuclerr
teehnslogy.  Thoy rank with mctals ond cercmics e the principsl cute-
Lory of moterinle uscd in the construction of components in this ficld.
0f -11 m:terials, orgonic matorials are amongst thosc most censitive to

the offcets of rodiation. )

Mhe ~im of this report is, thercforc, twofold:

1. to give the generil (mechenical, cleetrienl,
physiCal) propertics of commcrcicl plostics,
and

2. to rcport the degenerntion of these propertics

under nuclear radiation.

Thus, by cross rcference, o guide is providcd for the selcec-
tion of plrstics which hao to fulfill epceific requirements, cven when

subjceted to high doses of cbsorbed radiation.

This cnginecring guide hus shqwn iteclf to be 211 the more
novded ne data on rodiation damage ic scottercd throughout - oft.n not
gener~lly nvnilublc - litercturc, measurcd under difforint conditions
of irrudintions, .nd thus oftun controversit.l in result. In reporting
thc diote compiled in this report, exposurcs reecived by the vorious
m.teri.ls hove, thereforc, been expresscd in o cingle unit of ~beerbed
doso; the rad (= 100 cregs grem). None of the duta was token during

irr:.diction, ouly permancnt c¢ffeets hove beon reported.

RADIATION FITLDS AIID CONVERSION PACTORS

Much of thu published work on rodintion effucts on polymers
ic basud on cxpuriments carrigd out in the O-k Ridge ruactor ..t
66/5006/5 /m.r ‘
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Tenncssce and the BEPO rcactor at Harwoli. The pilo unit cmployud at
Ock Ridge corrcsponds to a neutron flux of 1018 thermnl ncutrons per

1 slow n/bmz. The conver-

cm2, whereas ot Horwell one pile unit ic 10
sion factor from pilc units to rads dupends primerily on the clements
prescnt in the test specimen: '

1018 nvt

109 rad for polyethylene -
10'® mvt = 2.5 x 10° rad for polyvinylchloride

10'® vt = 7 x 10% red for polymcthyl-methacrylate (1)

Elcctron irradiations arc mostly donc with a Ven de Graaff
generator. The total encrgy being delivercd by the beom can be

measurcd dircetly with a Faraday cup.

i
66/5006/5 Juor




EXPLANATION OF TABLES AND PIGURES

Ao

Without Irrcdiation Effccts

Tables 1 through 5 represcnt thu physiczl, mechanical, cloctrical
and thermal proportics ofs

thermoplestic moulding meterials
thormopiastic shect_matérials
thermoplastic f£films ‘

thermosctting moulding matcerials, and
thormosot leminated shoets rcspoctively.

Although the diVorgity of plastics is onormous, the choice for a
given epplication will lie within a narrmw bend of the plastlcs
spectrum. Within thic band, howover, herc mzcy be scveral plastice
which approximatc the nccded roquiremontu. Sclecting thc best one
requircs comparing the propcrtiea of each plastic. Tables 6
through 8 arc a sclec@ion guide bascd on typco of applications.

Irradiaéion Lffccts

" Figurcs 1 and 2 ghow the relative radiation resictancee of the most

uscd thermoplastic and thermosetting resins.

The most uvidént and, from an enginccering vicwpoint, most important
changes which occur in polymers under irradiation affceet their
mcchanical propcrtlcs. These changes for commercinl ‘plastics arc
shown in figs. 3 through 30 and tablce 2 for thcrmoplastics, and in
figs 31 through 43 and table 10 fof $hermogcttings.

The cffect of nuclcar radigtion an volume resictivity, diclectric
strength and arc rc51 tance ic given in table 11 for thermoplastics
and in teblce 12 for thormosettlng reeing. 'Thc_matcrials usecd arc
grouped in a logical order, firstly chemical cdmposition; then Vg
trede names. The cxact composition of 'commercicl products is oftun
not knoWn prcciscly, or cven the composition may have changed,

wherecas the tradc name remainsg.

| .
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Tablce 13 groups data on diclectric constant ond dissipation factor of

9

cormercial plastice resistent to an absorbed dosc of 107 rads.

(A11 tests were corried out according to ASTM norms.)

Valucs for the total gas cvolved from irradiated samples of 0.2 to
0.5 gremmc weight are listed in tables 14 gnd 15 for thurmoplastics
and thcrmosottingsrcspcctiﬁcly. vIn gcneral, the quantity of gos is
proportional to the dosage, so cxtropolation of the taﬁlo to other
doses is possible. The cffects of oxygen and temperaturc .rc very
important. Thc yiclds presented in the tables arc for room tom=-
peraturc and in vacuum. Plastics containing oniy corbon and
hydrogen atoms will primarily givc off hydrogcn;during irrcdintion.
Those containing oxygen, chloriné or fluorinc will zlso give

oxygen, chlorinc and fluorinc componcnts.

Thce influcnce of fillers on the fadiation resistance of somc
commercial plastics is shown in tables 16, 17 ond 18 and figurc 44.
It can bc concluded that the stability of the fillcd plastic is
proportional to the raodiation quality of the filler uscd.

Radiation stability of plastics ot temperaturcs above the usual ser-
vicc tempercture (*750 ¢.) are listed in tables 19 and 20 for
thermoplastics and thermosettings. It can be scen that for high

- temperaturc applications only mineral filled plestics can bc con-

sidered. Recommendcble resins arc phenolics, melcomince formaldchyde

and cpoxics.

At cryogenic temperatures, cpoxics have the highcet mechanical

propcrtics, with phcnolics and polycstere following in that order.

Moct plastics arc known by thelr trade namec, two listc of which
orc added to this guide; onc with the trode-names and one with the

chemical compocition in alphabetical order.

i
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" PLASTICS SELECTION TABLES (GENERAL BIBLIOGRAPHY P 119)

f TABLE 6 : PLASTICS FOR MECHANICAL AP?LICATIONS

A. Heavily stressed mechanical comﬁonents - éams, Gears, Couplings,

[
¥

)
L
T. . Racks, Rollers etc.

Propertiés required

-~ High impact strength

High tensile strength

Good fatigue resistance

Excellent machinability or mouldable to close tolerance

Stability at elevated temperatures.

Types of plastics with particulér appiication

Acetals are recommended for:
- maximum fatigue life
- highly accurate parts

- exposure to extremely humid and corrosive conditions.

Epoxies for ultimate high tensile applications.

Fluorocarbons (P.T.F.E. filled acetals) for duty applications.

Nylons for general purpose gears and other mechanical
components.

Phenolics -(fabric filled) for thin stamped gears or parts.

66/5017/5

cme
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B. Materials for low fpiction applications = Bearings, Bushinga“

Guides,Impellers, Slides, Valve, Valve liners, Wearing surfaces etc.

"~ Properties required

- High resistance to abrasidn
- Low friction co-efficientf

'Heat resistance

- Corro:tion resistance

Good form stability.

Types of plastics with particular application

- Acetals for:- submerged (water or organic solvents)
or humid service when resistance to
creep is important.

- for valve liners or slides to
eliminate jerky starts.

- Fluorocarbons (especially P.T.F.E.) for:
- sliding or low speed rotating dry bearings

-~ highly corrosive service

- servige in extreme temperatures (-200 to
+ 260,C)

- non-stick surfaces.

Fluorocarbons (filled) for:
- heavy loadings and

- high cfeep resistance

) , t
T
Nylon for general purpose bearings and wear surfaces.

Polyethyléne (high density) at very low speeds and loads.

i

66/5017/5
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. 'PABLE 7. 1+ PLASTIOS FOR ELECTROSTRUCTURAL PARTS

Properties required

-~ Excellent electrical resistance in low to medium frequencies.
- High tensile -~ and impact strength
- Good fatigue resistance

~ Good dimensional stability and excellent moulding characteristics

Types of plastics with particular application

Allyds, Aminos andPdyesters are recommended for general

electrical components.

Epoxies: Potting and encapsulation of electronic components
for maximum environmental resistance.
- excellent dimensional stebility over wide temperature

ranges.

Melamines for:
~ hardness
- high shock resistance and

- high resistance to burning

Phenolics for punched and stamped parts

Polycarbonates for trans-arent parts requiring high impact

strength.

Silicones for very high heat resistance.

NOTE:~
Polystyrene and teflon have excellent electrical properties
in high frequency applications.
Iono ers; polyvinylchloride and polyethylene are recommended
in high voltage applications.
66/5011/5
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TABLE 8 :; PLASTICS FOR GENERAL APPLICATIONS

A. For thermal and chemical equipment, plating components etc.

Properties required

Resistance to very high temperatures

Resistance to a wide range of chemicals

Minimum moisture absorptioh

Good mechanical properties

Types of plastics with particular application

- Epoxy for greatest mechanical strength

- Fluorocarbons
a) P.T.F.E. for:
- general chemical purposes

- extreme temperature applications
b) P.C.T.F.E. for transparency

¢) P.V.F. and P.C.T.F.E. for extreme chemical resistance

combined with mechanical strength and stiffness.

- Polypropylene - Polyethylene (high density)

_for plating and less severe chemd ¢ il exposures.

NOTE; -

Polyvinylchloride has good chemical: resistance but is noy
temperature resistant.

66/5017/5

cms
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B. i'aterials for Containers, Ducts etc.

Properties required

Good impact strength and stiffness

Good formability and mouldability characteristics

Good environmental resistance

Good mechanical properties and dimensional stability.

Typss of plastics with particular application
- ABS recommended for general applications

- Polyesters (glass-filled) and epoxies (glass-filled) for:
- maximum strensth to weight ratios

-~ stiffness

- heat resistance

- Polypropylene, polyethylene (high density) and epoxy

(glass-filled) for applications in corrosive environments.

Polypropylene has also a high flexing strength.

66/5017/5

cmsS.
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C. Plagtics for Light - transmission Comgonégtg,'M‘ogelga etc,

Properties required

- good 1light transmission

- excellent formability.and mouldability
- ghatter resistance |

= fair to gdod mechanical properties

Types of plestics with particular application

- A_gz;lcs and Polystyrenes recommended for general purpose
applications, especially for optical use.

- Acrylics have also excellent low temperature properties.

- Cellulose acetates and Vinyls for - flexible glazing
- guards
- Cellulose butyrates for - excellent impact resistance
- deep formability
- Ionomers for - excellent clarit&
- Polycarhonates for - meximum strength

- Vinyls for - maximum formability
- printability

66/5011/5 4
cf !
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PER CENT OF INITIAL VALUE

NP

1A,

Effect of radiation on mechanical properties

250

200
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100 ' : \

50

0’ 0 1 LA ' 10° 10
' DOSAGE, RADS

CURVE N: PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 3.730 PSI
2 ELONGATION -
3 ELASTIC MODULUS -
4 - SHEAR STRENGTH -
5

IMPACT STRENGTH -

Fig. 3 ABS (ACRYLONITRILE -BUTADIENE-ST YRENE TERPOLYMER)

" KRALASTIC MV "' (6)




Eifect of radiation on mechanical properties
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CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 6700 PSI
2 ELONGATION 2.4%
| 3 ELASTIC MODULUS 2.8 x10% PSI
4 SHEAR STRENGTH 5000 PSI
5 IMPACT STRENGTH' 0.35 FT-LB/IN. OF NOTCH

Fig.4 Allyl diglycol carbonate -~ CR-39" (7,8,9,10,11)




Effect of radiation on mechanical properties

Fig.5 Casein - "Ameroid” (7,8,11,12)
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CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 8,500 PSI
2 ELONGATION 20
3 ELASTIC MODULUS 5.7x105 PSI
4 SHEAR STRENGTH 9,800 PSI
5 IMPACT STRENGTH 0.50 FT-LB/IN. OF NOTCH
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Effect of radiation on mechanical properties
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DOSAGE, RADS
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!

1 TENSILE STRENGTH 15,300 PS!

2 ELONGATION 20 *%

3 ELASTIC MODULUS 2.6 x105 PSI

4 " SHEAR STRENGTH 6,400 PSI

5 IMPACT STRENGTH 137 FT-LB/IN.OF NOTCH

Fig.6 Cellulose acetate - “ Plastacele” (7,8,11,12,13)
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Effect of radiation on mechanical properties
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CURVE NO. PROPERTY INITIAL VALUE
1 ‘TENSILE STRENGTH 4,200 PS!
2 ELONGATION 60 .
3 ELASTIC MODULUS 1,6x108 PS|
4 ~ SHEAR STRENGTH . 4,000 PSI
T 5

IMPACT STRENGTH 3,3FT-LB/IN. OF NOTCH

. Fig. 7 cellulose acetate butyrate -" Tenite butyrate " (7,8;11, %)




Effect of radiation on mechanical properties
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CURVE NO. PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 7600 PSi

2 ELONGATION 30

3 ELASTIC MODULUS 3.6x105 PS|

4 SHEAR STRENGTH 8,800 PSI

5 IMPACT STRENGTH 2.75 FT- LB/IN. OF NOTCH

Fig. 8 Cellulose nitrate - “Pyralin* (7,8,11,12)
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Effect of radiation on mechanical properties
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CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 2.600 PSI
2 ELONGATION 1.6 %%
3 ELASTIC MODULUS J—
4 SHEAR STRENGTH 2900 PSI
5 IMPACT STRENGTH - 11 FT-LB/IN. OF NOTCH

Fig.9 Ce_lluldse propionate - " Tenite propionate " (7,8,11,12)




: Ef;fecf of radiation on mechanical properties
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DOSAGE, RADS

CURVE N© PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 3.000 ps!
2 ELONGATION 1657

3 ELASTIC MODULUS C -

4 SHEAR STRENGTH -

5 IMPACT STRENGTH -

Fig.lO COPOLYMER OF HEXAFLUOROPRENE AND

TETRAFLUOROETHYLENE : TEFLON FEP 100 (15)



Effect of radiation on mechanical properties
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DOSAGE. RADS

CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 6,000 PSI
2 ELONGATION 40
3 ELASTIC MODULUS 21x108PsI
4 SHEAR STRENGTH 6.700 PSI
5 IMPACT STRENGTH 20 FT-LB/IN. OF NOTCH

Fig.11  Ethyl cellulose- " Ethocel” (7,8,11,12)
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Fig.12

Effect of radiation on mechanical properties
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DOSAGE, RADS

CURVE NO. PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 7.600 P S|

2 ELONGATION 62 *

3 ‘ELASTIC MODULUS 20 x10% PSI

4 SHEAR STRENGTH 7.300 PS!

5 2.8 FT-LB/IN. OF NOTCH

Polyamide "Nylon"

IMPACT STRENGTH

(7,8,11,16,17)

Cak

o




Il o e e e e e 7T e Lz e

PER CENT OF INITIAL VALUE

Effect of radiation on mechanical properties
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10° 10® 107 10® 10° 10'°
DOSAGE, RADS
CURVE No© PROPERTY INITIAL VALUE

TENSILE STRENGTH 6.200 PSH
ELONGATION 967%
ELASTIC MODULUS -

SHEAR STRENGTH -

IMPACT STRENGTH -

wmhwnNn ~-

Fig.13 POLYCARBONATE "LEXAN FILM"(18,11,20)
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CURVE NO. PROPERTY INITIAL VALUE
i TENSILE STRENGTH 4,900 PS!
2 ELONGATION 50 *%
3 ELASTIC MODULUS 18x105 PSi
4 SHEAR STRENGTH 5300 PSI
5 IMPAGT STRENGTH 1.9 FT-LB/IN. OF NOTCH
Fig.14 Polychlorotrifluoroethylene - “ Fluorothene” (7,8,11,21,22)

Effect of radiation on mechanicdl properties




PER CENT OF INITIAL VALUE

Effect of radiation on mechanical properties
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DOSAGE. RADS
CURVE No PROPERTY

INITIAL VALUE

TENSILE STRENGTH  1.915 ps)
ELONGATION 38%
ELASTIC MODULUS -

SHEAR STRENGTH - —
IMPACT STRENGTH -

wh N~

Fig.15 POLYETHYLENE "ALATHON 3, NC-10FILM" (20)
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Effect ot radiation on mechanical properiies

250
[T}
3 3
200
&
-\

PER CENT OF INITIAL ¥
&

o ' 245 ,
0t 10? R - 10f 10' 10"
DOSAGE, RADS
CURVE NO. PROPERTY INITIAL VALUE
i TENSILE STRENGTH 1400 PSI
2 ELONGATION 250/
3 ELASTIC MODULUS 0.30x108 PS!
4 SHEAR STRENGTH 1400 PSI
5 IMPACT STRENGTH 11.2 FT-LB/IN.OF NOTCH

Fig. 16 Polyethylene " Polythene" {7,8,1,23,24, 25,26,27,28)
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Effect of radiation on mechanical properties
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DOSAGE,RADS

CURVE N© PROPERTY INITIAL VALUE

1 TENSILE STRENGTH  10.450 PSI
2 ELONGATION 70%

3 ELASTIC MODULUS -

4 SHEAR STRENGTH -

5 IMPACT STRENGTH -

Fig.17 POLYFORMALDEHYDE "DELRIN" (12,29)
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PER CENT OF INITIAL VA

Effect of radiation on mechanical properties
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wmw s Wy -

Fig. 18

TENSILE STRENGTH  23.000 PS|
ELONGATION -
ELASTIC MODULUS -
SHEAR STRENGTH ~ —
IMPACT STRENGTH ~ —

POLYIMIDE " H-Fitm " (30)
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. Fig.19

gffect of radiation on mechanical properties
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ELASTIC MODULUS
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M PAFT STRENGTH

109 10'° 0%
DOSAGE, RADS

INITIAL VALUE

10.700 PSI

4.5

4.8x10% PSI

6.700 PSI

0.37 FT-LB/IN. OF NOTCH

Methyl methacrylate - “Perspex" ( 7,8,11,17,24,31,32,33)




Effect of radiation on mechanical properfies
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DOSAGE ., RADS

CURVE N© PROPERTY INITIAL VALUE
\ TENSILE STRENGTH 4.660 PSI
2 ELONGATION 70%
3 ELASTIC MODULUS -
4 SHEAR STRENGTH -
5 IMPACT STRENGTH 0,79 FT-LB/ IN of notch

Fig. 20 POLYPROPYLENE "PRO-FAX'(34,35,36,37)



Effect of radiation on mechanical properties
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DOSAGE . RADS

CURVE N©° PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 4.380 PSI
2 ELONGATION 7707%
3 ELASTIC MODULUS -
4 SHEAR STRENGTH -
5 IMPACT STRENGTH -

Fig. 21 POLYPROPYLENE-ETHYLENE POLYALLOMER (6)
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Effect of radiation on mechanica! properties
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CURVE NO. PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 4,400 PSI
2 ELONGATION 1.0 *.
3 ELASTIC MODULUS 48x10% PSI
4 SHEAR STRENGTH §.500 PSI
5

IMPACT: STRENGTH 0.20 FT-LB/IN. OF NOTCH

Fig. 22 Polystyrene - "Styron” (7,8,11,38,39)
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Effect of radiation on mechanical properties
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DOSAGE, RADS

CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 3,400 P S|
2 ELONGATION 250 *%
3 ELASTIC MODULUS 1.0x105 PSI
4 ' SHEAR STRENGTH 2,830 PSI
5 IMPACT STRENGTH 3.3FT-LB/IN.OF NOTCH

Fig. 23 Polytetrafluoroethylene(RT.E.E) "Teflon" (7,8,11,20)
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Effect of radiation on mechanical properties
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CURVE N© PROPERTY INITIAL VALUE

1 TENSILE STRENGTH  6.390 PS|
2 ELONGATION 5007%

3 ELASTIC MODULUS -

4 SHEAR STRENGTH -

5 IMPACT STRENGTH -

Fig.24 POLYURETHANE "ESTANE VC" (1,12,40,41)
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Effect of radiation on mechanical properties
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) Fig.25  Polyvinyl butyral - " Butacite Film*" (7,8,11)




Fffect of radiation on mechanical properties
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Fig. 26 Polyvinyl carbazole - * Polectron” (7,8,11)
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Effect of radiation on mechanical properties
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10 - 109 10 0"
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TENSILE STRENGTH
ELONGATION
ELASTIC MODULUS
SHEAR' STRENGTH
IMPACT STRENGTH

DOSAGE, RADS

INITIAL VALUE

2,800 PSI
310 “%

Polyvinyl chloride - " Geori” (7,8,11, 42)
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Effect of radiation on mechanical properties
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CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 7400 PSI
2 ELONGATION 2%
3 ELASTIC MODULUS 5x105 PS!
4 SHEAR STRENGTH —
5

IMPACT STRENGTH —

Fig. 28  Polyvinyl formal - “Formvar " (7,11)
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Effect of radiation on mechanical properties
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ELASTIC MODULUS
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108 10 1%
DOSAGE , RADS
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9,000 PS!

3.1 %

48x108 PSI

6,800 PSI

0.5 FT-LB/IN. OF NOTCH

Vinyl chloride acetate - " Vinylite” (7,8,11,463,44)
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Effect of radiation on mechanical properties
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DOSAGE, RADS

CURVE NO. PROPERTY INITIAL VALUE
i TENSILE STRENGTH 3,700 PSI
2 ELONGATION 200°
3 ELASTIC MODULUS 0.65 x10% PSt
4 SHEAR STRENGTH : 2900 PSI
5 IMPACT STRENGTH 1,6 FT-LB/IN. OF NOTCH

Fig. 30 Vinylidene chloride - “Saran" (7,8,11,43,45)
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Effect of radiation on mechanical properties .
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Fig.31 Aniline formaldehyde -unfilled - * Cibanite” (7,8,1)
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Fig.32 EPOXY - "ARALDITE" (46)




Effect of radiation on mechanical properties
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Fig. 33

Furan - asbestos and carbon black filler - " Duralon “(7,8,11,12)
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1 TENSILE STRENGTH 9,100 PSI
2 ELONGATION 0.65%
3 ELASTIC MODULUS 14x105 PSI
4 SHEAR STRENGTH 11,000 PSI
5 IMPACT STRENGTH 0.29 FT -LB/IN. OF NOTCH

Fig.34 Melamine formaldehyde -celiulose filler - "Melmac”(7,8,11,12)
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Effect of radiation on mechanical properties
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3 ELASTIC MODULUS 6x10% PS!
4 SHEAR STRENGTH 8,600 P SI
5 IMPACT STRENGTH 0.53 FT-LB/IN. OF NOTCH

Fig.35 Phenol formaldehyde - “ Catalin” (7,89,10,11,45)




Effect of radiation on mechanical properties
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i 2 ELONGATION 1.3%
3 ELASTIC MODULUS 18 x10° PSI
4 SHEAR STRENGTH 15,000 PSI
5 5.2 FT-LB/IN. OF NOTCH

Fig. 36

IMPACT STRENGTH

Phenol formaldehyde - asbestos laminate filler - "Bakelite"” (7, 8,9,11)



Effect of radiation on mechanical properties
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CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 12100 PSI
2 ELONGATION 1.8
3 ELASTIC MODULUS 16x10% PSI
4 SHEAR STRENGTH 14,400 PSI
5 IMPACT STRENGTH 0.58 FT-LB/IN. OF NOTCH

Fig. 37 Phenol formoldehyde-'paper filler - " Bakelite" (7,8,9,11)
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Effect of radiation on mechanical properties

fLX)
2 100 kel ~.
>
s \
3 ,
=
Z
W
(@]
’.—
=z
Z \
(&)
[+4
W \
50
\
25
Y 8
10 107 108 100 - 10%
DOSAGE, RADS
CURVE NO. PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 11,000 PSI
ELONGATION 4.0
ELASTIC MODULUS 11x108 PS!

o W oN

Fig. 38 Phenol formaldehyde-linen laminate filler -" Bakelite” (7,8)
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275 FT-LB/IN. OF NOTCH
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Effect of radiation on mechanical properties
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Fig. 39 Polyester-"Selectron" (7,8,9,11,47,48, 49)
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Effect of radiation on mechanical properiies
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5 IMPACT STRENGTH 0.36 FT-LB/IN. OF NOTCH

Fig. 40 Polyester - mineral filler - * Plaskon Alkyd "(7,8,9,1)

l

60




PER CENT OF INITIAL VALUE

Effect of radiation on mechanical properties
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- TENSILE STRENGTH  25.000 PSI
ELONGATION 507
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SHEAR STRENGTH -
IMPACT STRENGTH -
BURSTING PRESSURE 105 PSI

o & Ww N~

Fig.41 POLYETHYLENE TEREPHTHALATE "MYLAR FILM"(30,50,51,52)
g




Effect of radiation on mechanical properties
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Fig.42 SILICONE, GLASS FILLED (7,8,9,11,53,54,55)
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‘Effect of radiation on mechanical properties
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Fig.43 Urea formaldehyde - "Beetle” (7,8,12)
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Table 9 (7) (8) (11) (12)
Abgorbed. |Rockwell | Wonter Specific
Maboriol dosey Jlharduess, | sheerption| gravily
(Trade namus) Rade x10"  |R soale
Cagein 0 125 9,0 1,34
{imoroid) 0,045 125 9,5 1e34%
0,45 125 13,0 1 g 34
4,5 - - -
45 - - -
' Cellulose Acectate 0 102 3 1,31
(Plestacele) 0,035 102 3 1,31
0,35 104 4 1,31
3,5 - ~ -
35 - - -
(tellulose Propionate 0 83 1 1,19
(Tenite Propionate) 0,037 80 1 1,19
0,37 - 1 1.19
3,7 - Z Z
37 - - ~
Cellulose Acetate 0 88 1,1 1,19
Butyrate 0,037 86 1,1 1,19
(Tenite Butyrate) 0,37 80 1,2 1,19
3,7 = - -
37 - - -
Cellulose Vitrate 0 111 1,2 1,41
(Pyrelin) 0,03 112 1,2 1,41
0,3 116 1,2 1,41
3 - o~ -
30 - - -
Ethyl Celluloso
(Ethocel) 0 113 1,2 1,13
0,042 113 1,2 1,13
0,42 112 1,2 1,13
4,2 - - -
42 - - -
Polyethylene 0 ~20 0,02 0,91
(Polythene) 0,06 -20 0,02 0,91
0,6 +10 0,02 0,91
6 60 0,02 0,92
60 120 0,03 0,96

66/5034/5




Absorbed. }Rockwell Water
Material dosc, +8 hardness, | absorption | Specific
(Trade names) Radsx 10 ~|R soale ‘ gravity
Polychlorotrifluoro~ 0 110 0,01 2,12
ethylene 0,06 110 0,01 2,12
(Fluorothene) 0,6 106 0,01 2,12
. 6 - - -
60 - - -
Polytetrafluoro~ 0 35 0,04 2,17
cthylene 0,02 20 0,04 2,18
(Teflon) 0,2 35 0,04 2420
2 - 0,04 2,23
20 - -
Polyvinylchloride 0 120 0,05 1,36
acctate 0,15 115 0,1 1,36
(Vinylite) 1,5 112 0,4 1,36
15 92 0,8 1,34
150 - - -
Polyvinyl formal 0 - - 1,21
(Formver 0,04 = p 1,21
0,4 - - 1,20
4 z ~ 1,17
Polymethylmetha~ 0 122 0,4 1,19
crylate 0,04 122 0,4 1,19
(Perspex) 0,4 122 044 1,19
4 - - -
40 - - -
Polystyrenc unpigmented 0 122 0,05 1,05
(Amphenol) 0,04 122 0,05 1,05
4 122 0,07 1,05
40 122 0,10 1,06
Allylaiglycol~ 0 118 0,4 1,3}
carbonate 0,037 118 0,4 1,31
(crR 39) 0,37 115 0,5 1,31
3’7 90 1’2 1,29
Polyester O 122 0,2 2,22
(Plaskon Alkyd) ,035 122 0,2 2,22
y35 122 0,2 2,22
345 122 0,3 2,21
35 108 0,7 2,18
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f

Rockwell

! Absorbed- Woter
| Material dose, ,g| hardness, | absorption|Specific
%{T?&de nemes ) Rede x10 | R scale gravity
0 50 0,6 1,25
C,035 110 0,6 1,25
0,35 120 0,6 1,25
345 110 0,6 1,26
35 - 0,8 1,21
Polyemide 0 105 1,5 1,142
(Nylon) 0,055 105 1,5 1,142
0,55 108 1,5 1,142
545 118 1,5 1,146
55 123 13 1,156
Polyformaldehyde 0 75 D* - -
(Delrin) 0,02 81 D* - -
0,05 84 D* - -
Polypropylene 0 75 D* - -
(Pro-Fax) 0,55 75 D* - -
1 74 D* - -
5 67 D* - -
10 54 D* - -
Polyurethane 0 87 D* - -
(Estane VC) 1 88 D* - -
5 90 D* - -
10 92 D* - -
¥

% Shore D hardness used

66/5034/5
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Table 10
Absorbed. |Rockwell Water Specifioc
Material dose, herdness, absorption| gravity
(Trade names) Rads x10*8|R scale
Aniline formaldehyde; 0 128 0,1 1,21
no filler 0,045 128 0,1 1,21
{Cibanite) 0,45 128 0,1 1,21
4,5 127 0,1 1,21
45 126 0,1 1,21
Furan, agbestos filler 0 117 0,8 1,85
(Duralon) 0,035 117 0,8 1,85
0,35 117 0,7 1,85
345 117 0,7 1,85
35 118 1 1,85
Malamine formeldehyde, o 128 1 1,46
cellulose filler 0,075 128 1 1,46
(Melmac) 0,75 128 1 1,46
Ty5 126 2 1,46
75 106 11 1,20
Phsnol formeldehyde, 0 123 0,3 1,3
unfilled 0,035 121 0,4 1,3
(Catalin) 0,35 118 0,5 1,3
345 113 0,8 1,3
35 - - powder
Phenol formaldehyde, 0 122 1 1,34
Linen fabric laminate 0,035 122 1 1,34
(Bakelite) 0,35 122 1 1,34
345 122 2 1,34
35 - 30 0,8
Phenol. formaldehydo, 0 122 1 1,37
Paper laminate 0,035 122 1 1,37
(Bakelite) 0,35 122 1 1,37
. 345 118 3 1,36
35 106 80 0,8
' Phenol formeldehyde, - 0 110 4,2 1,66
asbestos filler 0,035 110 4,2 1,66
(Heveg) 0,35 110 4,2 1,66
3,5 110 442 1,66
35 110 4,2 1,66

66/5034/5
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Abgorbed- |Rockwell | Water Specific !
Material dose, hardness, | absoxrption | gravity
{Trcde nemes) Reds x10 "|R scale
¥henol formaldehyde, 0 84 445 1,70
Graphite filler 0,035 84 445 1,70
- (Karbate) 0,35 85 4,5 1,69
‘ 3,5 88 445 1,68
35 100 4,5 1,68
Urea~formaldehyde, 0 128 1,0 1,50
Cellulose filler 0,06 - 128 1,0 1,50
(Beotle) 0,6 127 1,5 1,50
6 120 20 1,47
60 - - -

66/5034/5
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TABLE 14

Gagsvolution * (7) (8) (1) (s1) (62) (53) {(ea)

Material - Thermoplastic

I
Gas evolved - ml/g. at 10 7 radc.

Allyl diglycol carbonate
Caseln

Cellulose Acetate
Cellulose Acetate Bufiréfé‘
Cellulose propionate
Cellulose Nitrate
Ethylcellulose

Polyamide

Polychlorotri fluoroethylene
Polyethylene

Polyethylene terephthalsate
Poly X~ methylstyrene
Polymethylmethacrylate
Polypropylene

Polystyrene
Polytetrafluroethylene
Polyvinylalcohol
Polyvinylchloride

Polyvinyl formal
Styrene-~butadiene plastic

Triallyl cyanﬁrai@ polymer

26/5009/5

40-55
4-7
17-20
28-30
35
105-120
30-35
20-25
345
70
3-5
1,5-10
30-35
70-90
1-1,5
0y5=1,2
25-40
6-9

~ 100

~2
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SELLI A T AN I Al T 20

Gasevolution * * (1) @) (11) (1) (BL) (Cu) (%)

Materiar - Therizooeiiings HJas evoived - /. a 109 raus.
i
l £niline isricaicehyce ~Z I
|
Furarn reeia < §,ic l
i
Melamine iorw.alaehyce ‘
(ceiiulose iiliex) 6-.0 |
{
| Pheaol formalcehyue
l Mo fillev S
: :
f Linen fabric filier 24
é Faper f{iller Ll
!
[
' tLebeswos fliter L],
i Graphite filier <9,0:
f Polyesters {(zeuerai) 2-40
I
! uret formaldchycu
E (ccllulose fiiicr) L0=-5
i
* The gasgevoluiica was iwgasures rrom san:piec ¢i 0,% ic §,L grami.e
2e/.010/%
el
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TABLE 16 (7) (211)

Ibffcet of filler materinl on the radintion stubility
of phenel formaldchydo.

Additive " Relation Throeshold 25 % Doro
Material — Stability Damagc
Filler of filler (rads)
Phenol formsldehyde Non 2,7 . 10° 1,1 . 10’
Phenol formaldchyde | Asbostos fiber Better 7,8 . 107 8,9 . 10°
Phenol foranldchyde Asbcstos Better 3,9 108 3,9 107
0o
Phenol formaldchyde Graphite Better 8,9 - 10° 7,7 + 107
Phenol formaldehyde Linen fabric 5 6
laminate Less 3,4 « 10 8,2 . 10
Phenol formaldehyde Paper - Less 3,8 . 105 2,6 . 10’

66/5007/5
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TABLE 17

Effects of fillers on the slongation
of polyvinylchloride (65)

0 1x10° 2%10"
No filler 100 78 _ 58
Carbon black 100 79 64
Tio2, ‘rutile | 100 75 | 54
Whiting 100 77 42
China Clay ’ 100 82 65

66/5018/5
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TABL 19

Radistion stability of plastics at

)
temperatures above 75 ¢

(11) (67) (68)

i1 otLric l-thermopl otlie

TOCID e

0
¢

DXl dor
(clectrical)
ro.dr

(oein

vionocentorotrirluoro—
cthylene

Poly mide

Polycthblchu
Volyebyrenc
Polytutrafluoroethylcnc
Dolyvinylocetate
Dolyvinylesrbnzole

Polyvinglchloride

Polyvinylform:l

\n w (W

N

x 10

x 109

66/5011/5
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. Radintion stability of plostics at tempcraturcs cbove
I 75°c. (11) (67) (68)

z T ' | Temp, Max , dosc Mox , dosc
M~terial - Thermosettings oc (Elcctrical) (Mcchnnical)
§ rads rads
Bpozy 130 5 x 10° 2 5 107
Furan 120 - 160 - 3,3 %107
Melamine formaldehyde
3
Cellulose filler 110 — 1l x 108
Glass fibre filler 120 -— 1x 10
Phenol formaldehyde
7
No fillcr 120 — 1,1 x 1oé
Ccllulose Filler 120 -— 2,8 x lO7 - ?
Mincral filler 175 - 190 _— 7,7 x 10 =3
Polyester ,
No filler 100 - 8,7 x 10
o Mineral filler 110 — 3,9 x 10
i Siliconcs 150 5 x 10° 2,5 x 10
L
o
’é
k
.
;‘,
.
ot
ok
.
.
.
’; 5 66/5012/5
I
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Prode Name

Abcolite
Abgon
Aerolite
Alnthon
Agilene
*Algoflon
Alknthence
Alphnlux 400
Amcroid
Anpacet
Araldite
Aropol
Atlac

*Agilide

66/5021/5
yr
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TABLE 21

TRADE NAMES OF PLASTICS

Chemical Name

Polystyrcnc

Acrylonitrile butadione sTyre

Urer. Pornnldihyde

" Polycthylonc

Polycthylenc
Polytotrafluorocthylone (Eeo.
Polyethylenc

Polyphenyloenc oxyde

Polystyroene
Epoxy
Polycster
Polycster

Polyvinylchloride

-~

9

. \
T b
Sasl y
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Trode Noame Chemicnl Nonio
- , Bakclite Phenolic
Beetle Urca Formaldchyde
- Bexoid L ' Cclliulosce ncctnte
Butacite Polyvinyl Butyral

66/5021/5
yr




Trede Nome

Calondone
Capran Film
Coriflox
Carinn
Corlona
Carlonn P
Cat~bond
Catalin
Ceopren
Cellidor
Cellit
Cu¢llophane
Cellofoam
Cibanitc
Covisil

CR 29
Crystic
Cycolac
Cymacl

66/5021/5
yr

Chuinical Nomc

Phoenclic

Nylon 6

Futndicae styrene
Polyvinylchloridce
Polycthylenc
Polyprepylin.
Polycster
Phenolic
Polycster
Ccllulosics
Cellulosics

Cc¢llulosics

~ Polystyrunc

Anilinc Foruzldchyde
Silicones
Polycarbonnto
Polycster

ABS

Melarmine Formnldehyde
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Trode Nope

Dncron
Dapon
Darvic

D.C, Resins
lrin
Desnedur
Deveon
Dinkon
Diorit

Dow Corning
Duralon
Durcz
Duritce
Duthnnc
Dylan

66/5021/yr/5
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Cheniienl Nonw

Polycstor

Folycstor
Polrvinylchleride
Siliconcs

Acut:ol

Polyurcthanc

Epcxy
Polyncthyln;thacrylat;
Polyvinylidencchleric:
Siliconcs

Fursn

Phenclic

Phenolic

Polyurcthanc
Polyethylenc




9¢
Trad L’ Neunc Chendenl Mane
Briall Epoxy
Epikotc ' Epoxy
Epons | o Bpoxy
Epophcn . ' Bpoxy
Epoxylite Epoxy
Erinoid Casvin
Estane Polyurcth-ne
Ethoccl Ethyl allulose
Exon Polyvinylchloride

66/5021/5
yr
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F)

Tradc Nawo

Flcxon
Fluon

.Fluorothenc

Formicea
Formvar

Forticel

66/5021/5
yr

Chauical Nome

Polyvinylchloride
P.T.F.E.

Polytrifluorononochlorsethylone
(P4CoT F.Ed)

Melemine Formaldchyde
Polyvinylformnl

Ccllulosics
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Trade Nomc
arnas NG

Gobrostoer
Gabrite
Gansolite
Gedox
Gelvﬁ
Gelvatol
Geon
Glidpel

Grilen

66/5021/5
yr .

Choid.enl Neme

Poliycster

Urco Formnldehydo
Cascin
Polystyrene
Polyvinylrcetnte
Polyvinylelcohol
Polyvinylchioride
Polyister

Poly-uwmide
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EE

| Tradc Nomg Cheiical Neme

y |

7 : H Film Polyinide

;,g- Halon P.T.F.E.

T ‘ g . Hoveog : Phenolic

1 & Hctron _ Polycstor

) g : Hifnx . Polycthyrlens

; Hostaflon Polytrifluoroinonochlcrow thylon.
| g Hostaflon TF Polytctrafluorocthylone

B HT Filn Polyinide

é Hyp~lon Chloro sulfannted polycthylon.
f

»u s

-
e s

s

Ty e
XYY

v‘?:
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Trade New

Kapton
Karbate
el B
Korogunl
Krnlastic

Kynar

66/5021/5
yr
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Chunicnl Nong

Polyiaid.:

Phonolic
Palytriflvorcﬂﬁnucbimzfat*“i
Modificd Polyvinylehlorido
ABS

Folyvinylidene Fluwrice




Trade Nnme

Lactophnne

Laminnc

Luguval
Lekutherm
Lexan
Lucitc
Lustran
Lustrux

Luvican

66/5021/5
yr
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Chcnical Nemc

Cuilulosics

Polyuster

Pclyestcr.

Epoxy

Pclycerbonate
Polyncthylncthacrylate
ABS (Aerylonitrile butadienc styrenc’
Polystyrenc
Polyvinylcarbazol
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Troade Nedle

Horbl tie
Morce MR
Marforn
linrloex
Marvincl
MHolinex
Heline
Mclox
Merlon
Hicartue
Hondur
Honsanto
Myler

M

66/5021/5
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Fhonolic

Polycndors

Folyure thond

Foly thylonc
Folyvinylenloride
Folycethylone Torephthrante
[ielonine Forsy iosnyce
jicl~in . Feranldohydo
Polycoroon

Phonolic

Isccy=nntoes

Polyig yrene

Polycthylone torephtinlate

BPOXY
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Trady Neme
Neil nplest

Nowcy, Yarn

Hylon

rode Noanc,

Opalen

Orizon

66,5021/5
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Churidien’. Honiy

Polynmdde
Polyindde

Polysmide

Chaical HNamc

Polyvinylzoinloride

Poly.thyl.nc




Trade Nomo
FPO
Paraplox
Parylune N,
Penton
Purlon
Ferspex
Pc¢t: othene

Phenolite

Plaskon Alkyd

Plastacele
Plcogen
Plexiglns
Pliclite
Pliovie
Plyopnen
Polectron
Polydur
Polyflon
Polyox
Polystyrole
Polythenc
Palythern
Pro-Fax

Pyraline

66/5021/5
yr
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Chemical Nono

Polyphenylene oxide
Polycstoer

Prrylonc

Chlorinatud Polyethoer
Polyecrdide
Polymethyla.thacrylste
Polycethylenc

Phenolic

Poulycster

Ccllulosc acctate
Polycster
Polyucthylncthacrylate
Styrcene-butadicenc
Polyvinylchloride
Phenolice
Polyvinylecarbazolc
Polycthylenc
Polytctrafluorccthylone
Polycthylencoxyde
Polystyrcn-
Pelycthyline
Polyvinylchloride
Polypropylene
Ccllulosc nitrate
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R)

Tradc Nrune

Resimenc
Resinol
Resinox
Résoccl
Réscfil
Rogitce 2000
Rayolin
Royalitc

66/2021/5
yr

Cheniienl e

fclniiine
Phenolic
Phenolice
Phenolic
Phenolic

Phonolic

Polyolefin

ABS
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Trode Nomc " Chumical None

Saflex Polyvinylbutyral

Saran Polyvinylidune chloride
Soren B Polyvinylchleride
Scleetron Polycater

Silactic €0 | siliconce

Silmnr : : Poulyzoster

Solithano Polyurcth nc

Sonwoplas 4 Pclyvinylchloride
Sorcflon Polytotrafluccos thyline
Styrex - Polystyrene

Styron Polystyrene

Styroforu Folystyrene

Sylgand Silicences

Swilyn Tononer

Synvarcen Phenolics

Synvarito Pacrolics

Synvarol Urcaferneldehyde
66/5021/5

yr
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adc Nane

Tedlar
Teflon
Tcilon FEP

Tunite butyrate
Terylone

Totran

Texin

Thiokol
Trisccl

Trulcn

Tufnol

Tybrenc

Tygon

66/5021/5
yr

Cheidcal Nonme

Polyvinylfluoridc
Polytetrafluorocthyl.onc

Copolyrir of huxafluoropropind
and tetraflucroethylenc

Ccllulose Acctrte butyrnte
Polycthylene Tercphthnlets
Polytctrafluorocthylene
Polyurcthene

Polysulfidc

Ccllulose acctate
Polyvinylcnloride
Phenolic

ABS

Polyvinylchloride



Trade Hooc

Ultron
Union Carhide

Urox

66/5021/5
yr

™~y

Cherdend e

Pclyvinylehle ride
Silicon.s

Urcer FPorae Ldohyd.



W)
X)
z)

Trode Nanmg
Vorcun
Yolen
Veston
Vibratheno
Vibrin
Viscosu
Vinidur
Vybak
Vinylit: A

Trode Non

Welvice

Trode None

Xylonite

Trade Nemo

Zyt-:l

66/5021/5
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Chonicnl Neiic

Phenolic

Polyvinylidone chlorid.

Polyvinylic.m. chl.ris,

Polyuater
Polygstur
Ccllulusics
Polyvinylchi(ridp
Polyvinylchloride

Folyvinyl reotate

Cheaoaienl Noic

Polyvinylenlovide

Chonicnl Newdo

Cullulosics

Choinicnl linn

Pcly~nide
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TABLE 22

Chemical Noame

AP (Acrylonitrilc butadicne styrene) : Cycolac
MRS v " ‘ " Kralasti
LES : lustran
A3 Royalite
i ' Tybrenc
Accotal Delrin

scrylonitrile Butidicne Styrene Abson

fniline formaldchyde Cibanite

Tradg Name

C



Chemical Neme ' ‘ Tr:de Name

; ' Butndicne Styrene | Cariflex

66/5014/5 yr




Choendend Name

(e ib(m.“ to

Casicin

Cascin »

Collulose acetate
Collulose acciabe
Crilvlose acetate
Celluiose acztate butyrate
Collulose ritrate
Cellulosics

Cullulosics

Ccllulosics

Cellulosics

Ceullulosice

Cellulosics

Cellulosics

Chlorinnt.d polycuther
Chlore sulfonated polyvethylene

Copolymer of buxe fluoropropene and
tetra “luorocthylene

66/5014/5
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Trede Name

CR 39
lncroid
Gangolite
Bexoid
Plogtieule
Triacel
Tenite butyrete
Pyraline
Cellidor
Forticcl
Cellit
Ccllophanc
Lactophanc
Viscose
Xylonitc
Penton

Hypalon

Teflon FEP
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Chemignl degty : Trade Nome
Epoxy Araidite
Epoxy Duveon
Epoxy ' Bpinll
Kpoxy Epikote
Froxy , Bpone
Epoxy Bpophon
Epoxy . Epoxylitu
Epoxy Lekuthern
Epoxy 3 M
Ethyl Cellulosu : - Etkoccl
66/5014/5

yr
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Chervicnd N Jrade Nawe
Furan Duralon

66/5014/5
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Chemicol Neunc

Ionomcr

Isocycnates

66/5014/5
yr
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Irade Nemo

Swilyn

Mondur
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Chemieyl Namoe

ticlemine formaldehyde
Mclamine foermaldchyde
Mclamine formnld-hyde
Melamine formaldehyde
Melaming

Modified polyvinylchloride

66/5014/5
y)’:—‘
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Tradc Nome

C‘ym\:l
Formica
Mclmac
Mclox
Resimons:

Koro=~cal
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Chunical Nume

liylon 6

111

Trade Name

Capren film
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Porylon.
FeCeTol'slty (Polytrifluoromonochlorouthylcnc)
PaColais b "
PoCe1: 1, ' "
Fhuenolic
Phenelice
Phoenolic
Fhenolic
Fhunolic
Phemolic
Plicnolic
Phenolic
IThenolic
Phonolic
Thonolic
Phonolic
Fhonolic
Pheriolic
Phonolic
Polyamid.
Polyandde
Polyrnside
Polynamida
Folyrmid.
Polyéarbonntu
Polycarbonatc
Polycarbonatc
Folycster
Polycster
Polycster
Polyzster
Polyi.ster

Phenolic

66/5014/5 ’
yr

Tedy, Jirre,
Parvlon
Fluorothone
Hoatrflon
¥el F.
Brkelito
Cotalin
urcz
Heveg
Kartot.
fiicarta
Phenoli te
Plyophun
Resinol
Resinox
Itdésoc 1
R&sefil
Synv~ren
Synvarite
Tufnol
Grilon
Hajlonplast
Nylon
Ferlorn
Zytel
CR 39
Lexan
Mcrlon
Aropol
Atlac
Crtebond
Ceaprcn
Crystic

Varcum
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Chgniord Mo
Doalyerter

Polycuatem

Yougrestog

Polyestor

DoLyeahr

Lolyeoiw

Polycs;cf

Polycutirs

Felyemcen

Polyoster

Polycoter

Polycestor

Polycstor

Tolyestow

Polycnter

Polyzthylone

Pl rethivlenc

Polycthylone

Polycthyiong

Tolycinyloens

Yoly«inylene

Polyaiiiylonc

Polycthylone

I'olycthyloenc

Polrethylone

roiycthylonc
Tolrrethylencoxyde
PLolyvhenylone oxyde
Polycthylenc tercphthelate
Palrethylene tercphthalate
Poly.thiylenc terephthalate
Polyimide

66/5014/5
yr
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Trode Neug

Dacron
D:pon
Gobroster
Gliapol
Hoetren
Lamin:c
Leguval
rlarco MR

Parnaplex

Pliskor alkyd

Fleogen
Sclictron
Silmer
Vibrothanc
Viurin
Alathon
Azilenc
Alkathene
Carlons
Dylan
Hifx
Morlex
Orizor
Potrothoene
Polydur
Polythence
Polyox
Pro
Melinex
Mylar
Terylone
H Film




Chemic:l won

Polyimide
Polrinide
Polyindds
Polymethylnethacrylate
Polrme thylmethaerylnte
Folyme thylmethoceylate
Polymc thyine thiacrylate

]J

(9]

lyud.fin

" Polyphenylon. oxyde
Polypropylenc
Yolypropylone
Pelystyrong
Polystyrime
Polystyrene
Polyetyrone
Folystyrene
Polyatyrcnc
Jolyatyronc
rolyatyron
Polyntyr.nc
Polysulfide
Tolytotentinorovthylonc
Polyvte trafluoroethylonc
Polytotrafluorosthylenc
Polytetrailuorovthylonc
Polytctrafinorocthyloens
Palytetralluorocthylene
Pulytetrailuorocthylene
Polytitrarlucrouthylonc
Polyurcthanc

Polvurcthone

66/5014/5

Jr

(P.T.F.LE.)

H Filc
Kapton
rome:: yorn
Diaken
Lucite
Pcrepex
Plexiglas
Rayolin
Alphalux 400
Carlona P
Pro - Fex
Abcolite
Ampacct
C.llofourm
Gedex
Lustrex
ifons:nto

Styrcx

Styrofon
Thiokol
Algorlorn
luon
Helon
Hostaflon TF
Polyflon
Sorcoflon
Tcflon
Totron
Desmodur

Duthan



P) -4~

Chonde: i wonic

Polyurc thro o
Polyurcthnnr
Polyur:thanc
Poelyurcthanc
Polyvinylocotnte
Polyviryicceetrie
Polyvinylnlcohol
Polyvinyltutyral
Polyvinylbutyral
Polyvinylei rbnzol
Polyvinylecarbazol
Tolyvinylchloridc
Polyvinylchloridc
Polyvinylchleride
Pclyvinylchloridc
Polyvinylchloride
Polyvinylehloride
Polyvinylchloridc
Polyvinylchloride
Polyvinylchloridce
Polyvinylchloride
Polyvinylchloride
Polyvinylchloride
Polyvinylchloride
Polyvinylchloriac
Polyvinylchloride
Polyvinylchloride

. Polyvinylchloridc

Polyvinylfluoridc
Polyvinylformal

i
Polyvinylidencchloride

66/5014/5
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. 3 Ty
Trede e
endamm N

lbstrne
Marfoan
Solithanc
Texin
Gclvn
Vinylite A
Gelvatol
Butrcite
Saflex
Luvican
Polcctron
Agilide
Carina
Darvic
Exon
Flexon
Guon
Marvinol
Opalon
Pliovic
Polytherm
Saren F
Somaples
Trulen
Tyzon
Vinidur
Vybak

Welvice

. Tedlar

Formvar

Diorit




s

po2

Chemd el Nome

Polyvinylidene

Polyvinylidon

Folyvinylidene

Polvvinylidenc

66/5014/5

. yr

chloridc
chlurido
flucride

chloride

116

Trade .inime

Sarnn
Velon
Kynar

Vestan
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Chenic 1 Namo

Siliconus
Siliconcs
Silicones
Siliconcs
Siliconcs
Siliconus
Styrene Polymers

Styrcenc Butadicne

66/5014/5
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Trode Neom .

Covisil

D.C, Rusins

Dow Corning
Silestic 30
Sylgard

Unica Carbdide
Sce Polystyrenc

Pliolitec




Choemical Namc

Urcsn Formnldehydo
Urca Formaldchyde
Ureca Formaldchydce
Urca Formaldchyde

Urea Formaldchyde

66/5014/5
yr
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Trad. Namo

Acrolite
Beetle
Gabrite
Synvarol

Urox
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