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4 QUILA 70 THEL USE OF RLASTCLERS

Introduction

Selecting (a1 engineering clostomer for application in
tod y's chemistry tvkes .. lot of the design engincer's time,
Dircet puidance in needed for choosing the best motberiel for real

1ifLe pplic.tion.

foeouoe of the current use of el.stomers in nuclecr rodiation
eaviromienba, it in belloved thnt the ottoched deta @y be useful in
cnovering some of thu questions which nrige in the osclection of

elstoners for vse in nucleor cguipment.

Thic report cont.ins:

- A guide to the gener:l propertics of elostoners, and
- . summcry of unclessificd dote cvailible in the
technicsl litercture on the subject of the effccts

on clrntomers of nuclerr r.diotion.

4t prescnt the wsjority of the nvail ble irr-di-tion d..te wre
those obtained in ¥ - sourcer nd nuclerr re ctors, perticulirly by
the ORNL groohite rooctor. In the cpplicotion of this intorm.tion
to couipment denigned for use in purticle iceceler tors, thcsc dats
should bo congidercd only s reasonchle cotimctes since thc ficlds of

irrodi. bion oround .cculerators cnd recctors ore quitce diiferent.

In m.ny instonces the only -vioilaoble information ic corcerncd
with struéturul cherscteristics, such «s tensile strength, ro.ther than
with ¢leetrie..l dcta. In general, if properties, such ..o tuensile
strength show lnrge vorictions, it would bc rensonable to cxpeet thot

the clectricnl propertics will also very.
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Jone of the dote listed in this report was token during
irr di.tion. Yhile some of the mechanienl propertics mry differ
1ittle if mer.surcd during cxposure, the volume reoistivity can be

significantly different.

The unit of radiation usced in this report is the rad; one
rad is cquivelent to the absorntion of 100 crgs of cncrgy per

granme of material.

The rodintion ficld ireide the OREL grephite roictor is:

)
1.1 x 101? thermal ncutrong/cm” cec.

1.4 x 'lO11 neutrons (20.1 Mev)/em” sce.

6.7 = 100 neutrons 0.5 Mev
4.2 X 1010 ncutrons (1.0 Mev

~5 X 101 y- rays (1

n

]
[~
/em” scce.

)
)/cm2 5CC
)

2
Mev)/em” sce.

The dosce rate is 106 to 107ruds/hr.

66/50%2/5
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EXPLANATION OF TABLES AND FIGURES

Table 1 represents the chemical resistance, physical and necha-
nical propertics of the most common elastomers..As in plastics new
elastomers are created by varying the composition, e.g. fillers

and processing techniques. The data in the toable are piven only fer
pure guns.

Table 2 is a selection guide to aid the choice of naterinl for a
given opplicaticn.

The effect of nuclear radiation on vclume resigtivity of the com-
monest elrstomers cre given in Table 3,

Tuble 4 gives valuecs Tor the tctal gnas evolvediren irridicted samples
of 0,2 to 0,5 gramne weight.

The roadiction stabflity of some clastomers nt temperaturcs abovo
85°C is summarized in Table 5.

Table 6 represents the popular nane, chemical designation and trade
nanes of elastomers.

Fig. 1 shows the reclative radiation resistence of elastomers. It
should be mentioned that this Figure reflects cnly resistonce to

radiation and that & consideration of other parameters (fillers,

entirnds, etc.) could change the order 1n which the material are

ranked.

Pigs. 2 - 37 show the mechrnicol preoperty chonres effected by re-
diation in a varicty of commercielly available pelyners,

66/50%2/5
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150

100

50

PER CENT OF INITIAL VALUE

Acrylic Elastomer

6
4
10¢ 07 108 10? 100
DOSAGE ,RADS
PROPERTY INITIAL VALUE
1 TENSKE STRENGTH 140kglem?

2 ELONGATION 230%

3 SET AT BREAK 10%

A COMPRESSION SET 5%

5 STRAIN AT 28kglcm? 368%

6 DUROMETER HARDMNESS 60

HYCAR PA-21-"COPOLYMER OF 907 BUTYL ACRYLATE AND 100% ACRYLONITRILE *(4,5)

B.F.Goodrich Chemical C°

Fig. 2

L]




PER CENT OF INITIAL VALUE

Acrylic Elastomer

150

100

~—

107 ' 108 10°
DOSAGE RADS

PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 110 kg/em2
2 ELONGATION 5457
3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 70

Borden Chemical C°

| Fig. 3

‘010

ACRYLON EA-5 —"COPOLYMER OF 95%ETHYL ACRYLATE AND 5% ACRYLONITRILE"(6)




Acrylic Elastomer(4,5.6,7)

PER CENT OF INITIAL VALUE

150
6 L~
N \
\—
4 e
0
10° 107 108 10° 0
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 95I(glcm2
2 ELONGATION 505%
3 SET AT BREAX -

4 COMPRESSION SET
5 STRAIN AT 28icglem? -
6 DUROMETER HARDNESS 70

PR 1203-70-"NOT KNOWN"(6,7,8)

Precision Rubber Products C©

Fig. 4




PER CENT OF INITIAL VALUE

Acrylic Elastomer (4,5,6,7)

150

/6/”

100

&

100

107 108

10°

DOSAGE RADS

PROPERTY
1 TENSILE STRENGTH
2 ELONGATION
3 SET AT BREAK
4 COMPRESSION SET
5 STRAIN AT 28kglcm?
6 DUROMETER HARDNESS

INITIAL VALUE
68 kgfcm?2
2757%

-—

68

VYRAM - "NOT KNOWN"(6,8)

Monsanto Chemical C°

Fig. 5




) o
8 8

PER CENT OF INITIAL VALUE
8

Butyl Elastomer

4
10® 107 108 0° 0
DOSAGE ,RADS
PROPERTY INITIAL VALUE
1 TENSHE STRENGTH 77 kglem?
2 ELONGATION 525%
3 SET AT BREAK 35%
A COMPRESSION SET 72%
5 STRAIN AT 28kglcm? 31%

GR-150-"ISOBUTYLENE ~ DIENE COPOLYMER" (4,5)

Fig. 6

15




PER CENT OF INITIAL VALUE

150 o

100

50

Butyl Elastomer

10°

107 108 10°
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 105 kg/cm2
2 ELONGATION 4407

3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 71

i PR 907-70-"NOT KNOWN " (1,8,9)

Precision Rubber Products C©

Fig.7

]0]0




PER CENT OF INITIAL VALUE

Butyl Elastomer

1501
100
6
2 §<
50 < :
. 1
o ) -
10° 107 108 10° 00
DOSAGE ,RADS
PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 150 kg/em?
2 ELONGATION 3457%
3 SET AT BREAK -

4 COMPRESSION SET -
5 STRAIN AT 28kghm? - -
6 DUROMETER HARDNESS 73

B.F. Goodrich Chemical C°

Fig. 8

HYCAR 2002-"BUTYL-RUBBER BROMINATED TO APPROXIMAT

ELY 3%"
(1.8,9)




Fluoro Elastomer

150
5 1
$
< A
2100 A
Zz
« 2
o ,
-
&
& 50
o
g
0
10 107 108 10° 10'°
DOSAGE ,RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 77 kglem?
2 ELONGATION 640%
3 SET AT BREAK -

4 COMPRESSION SET -
5 STRAIN AT 28kglem? -
6 DUROMETER HARDNESS 75

KEL-F ELASTOMER-"COPOLYMER OF TRIFLUORO C HLOROETHYLENE AND VINYLIDENE

' Fig. 9

Minnesota Mining & Mfg C°

* FLUORIDE " (10,13)




Fluoro Elastomer

150 -
5 6
-
2100
=
y 4 1
e
(o]
2
& 50 N
o
g \
0 - —
10® 107 108 10° 100
DOSAGE RADS
- PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 84 kg/cm?
2 ELONGATION 150%
3 SET AT BREAK -

4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 71

3M-1F4 - "POLYMER OF 1,1 D""WDROPERF..UOROBUTYL ACRYLATE " (13,16)
|
Fig. 10

Minnesota Mining & Mg CO -




Fluoro Elastomer

150

100 1>

PER CENT OF INITIAL VALUE

0% 107 108 10° 10'°
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 140 kglem?2
2 ELONGATION 275 %
3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kglm? -
6 DUROMETER HARDNESS 77

VITON -*COPOLYMER OF VINYLIDENE FLUORIDE AND HEXAFLUOROPROPYLENE *
(10,11,12,14,15,16)

Fig.1l

E.l. du Pont de Nemours C°




Fluoro Elastomer

150

8

PER CENT OF INITIAL VALUE

108 . 107 : 108 10° 10i®
DOSAGE RADS
PROPERTY INITIAL VALUE

1 TENSIKE STRENGTH 135 kglem?2

2 ELONGATION 250%

3 SET AT BREAK -

4 COMPRESSION SET -

5 STRAIN AT 28kg/m? .~

& DUROMETER HARDNESS 75

- #R1700-X7-"COPOLYMER OF VINYLIDENE FLUORIDE AND HEXAFLUOROPROPYLENE "
(1,12,14,16)

Fig.12

Precision Rubber Products C©




PER CENT OF INITIAL VALUE

150 ——mmmmm e e g e

100

QL e 1 e

Fluoro Elastomer

107 108 10° 1010
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 980 kg/cm2
2 ELONGATION 2207%

3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 59

SILASTIC LS 53- "FLUORO SILICONE"(10,13,16)

Fig.13

Dow Corning C°

- s




Hypalon Elastomer

200
| o _
| ]so e am e e e e meae e o+ e corran ome .._.-.._N..,.._..-._/.__. mr e s e — e e e
: L '
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<100 e o
[
r4
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0O ;
% i
z |
y 50 .. .. -
o !
& I
oL IR S e R e e e
10® 107 io® 10° 10'0
' DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 140 kglem?
2 ELONGATION 440%
3 SET AT BREAK -
4 COMPRESSION SET -
| 5 STRAIN AT 28kglem? -
; E - 6 DUROMETER HARDNESS 75

i

j | |
I HYPALON HW-B8-"NOT KNOWN “(4.6.811.17.18)
:\ Fig.14

i

E.l. du Pont de Nemours C©




PER CENT OF INITIAL VALUE

Hypalon Elastomer

200
7.7+ IS SNP4I S —— s
100
50
\
. P——
oL~ » : A
108 07 108 10° 100
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 126 kg/cm?
2 ELONGATION 2257%

3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kghm?2 -
6 DUROMETER HARDNESS 75

PR 1401-70- "NOT KNOWN “(461.1718)

Fig.15

Precision Rubber Products C°

24




Natural Elastomer

150
4 6
> 4
:' -
; <100
! =
i Z
K 6 |
1 b
| & 50
| v
o kN
% ¥
: 4
o : _
108 - 107 108 10° 10'°
DOSAGE ,RADS
PROPERTY "INITIAL VALUE

1 TENSKLE STRENGTH 182kg/cm?

2 ELONGATION 4207

3 SET AT BREAK 327

4 COMPRESSION SET 13%

" 5 STRAIN AT 28kglem? - 30%
6 DUROMETER HARDNESS 60

NATURAL RUBBER -"POLYISOPRENE "(4,5.89.19.20.21.22.23)

Fig. 16

25




PER CENT OF INITIAL VALUE

Natural Elastomer

200

10¢ 107 108 10°
DOSAGE RADS

PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 28 kg/cm?
2 ELONGATION 2007
3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kglem? -
6 DUROMETER HARDNESS 54 .

HW - B14 -"SMOKED SHEET"(I.8,9)

Hanford Rubber C°

Fig.17

'010




. Natural Elastomer

150

“3-' .
<100 e
Lo
Z -\
" .
o)
[
& 5ol \
ot 2
o \

0._.. e meiaia e e

10® 107 108 10° 1o'e
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 260kg/em?

2 ELONGATION 5607
3 SET AT BREAK -

4 COMPRESSION SET -

5 STRAIN AT 28kglm? -

6 DUROMETER HARDNESS 69

TK /1 -"GRAFT POLYMER OF STYRENE AND NATURAL RUBBER "(189)

Natural Rubber Bureau

Fig. 18




Neoprene Elastomer

150

—

i

50

PER CENT OF INITIAL VALUE

=

10°

107 108 10° 0%
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 203kglem
2 ELONGATION 4507
3 SET AT BREAK 6%
4 COMPRESSION SET %
5 STRAIN AT 28kg/cm 317

6 DUROMETER HARDNESS 80

NEOPRENE A 109D-73- "NEOPRENE TYPE W POLYMER USED”

E.l. Du Pont de Nemours CO

Fig. 19

(4,5.8.9.16,24)

28




PER CENT OF INITIAL VALUE

) 1] o Y ——
l—

100

50 e en smesmerm s

10¢

Neoprene Elastomer

b~
!<§_. .....
2 | .
R R IR R
107 108 10°
DOSAGE RADS
PROPERTY  INITIAL VALUE

1 TENSILE STRENGTH 190 kglem?
2 ELONGATION 2907

3 SET AT BREAK -
4 COMPRESSION SET - =
5 STRAIN AT 28kgl/cm? -
6 DUROMETER HARDMESS 72

PR. 227-70- "NOT KNOWN" (8,16.23, 24, 25)

Precision Rubber Products C©

Fig. 20

29




30

Nitrile Elastomer

]50 e e et e oo e epiqe i+ g a2t [

8
Y]
2
5 1
-l
<100 o
=
; \
M.
O »
-
z
U 50
[- 4
o
0 .
100 107 108 10° 10'°
DOSAGE RADS
PROPERTY INITIAL VALUE
} TENSILE STRENGTH 133kg/em?
2 ELONGATION 250%
3 SET AT BREAK 3%
4 COMPRESSION SET 9.5%
5 STRAIN AT 28kglcm? 25%

6 DUROMETER HARDNESS 75

HYCAR OR-15 -"COPOLYMER OF BUTADIENE AND ACRYLONITRILE " (4,5.6.8.2¢ 27)

~ B.F. Goodrich Chemical C©.

Fio 2N | I




Nitrile Rubber

200

150 /-
2

7Y
2
>
<100 —
=
z
.
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&
& 50
oL
¥
0
ot - 07 108 10° 10°
DOSAGE ,RADS
PROPERTY INITIAL VALUE
) TENSILE STRENGTH 140 kglem?
2 ELONGATION 255%

3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kglem? -
6 DUROMETER HARDNESS 75

PR 122-70 -"COPOLYMER OF BUTADIENE AND ACRYLONITRILE BASED
ON HYCAR 1.042"(11,26.28.29)

Precision Rubber Products C°.

Fig.22




Nitrile Elastomer

150

3

£ /

<100 =

o

ya ) ,

'S

o)

}.—

z

w50

oL

y

0 -
100 107" 108 10° 10%
DOSAGE RADS.
PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 175 kg/cm2
2 ELONGATION 5007
3 SET AT BREAK -

A COMPRESSION SET -
5 STRAIN AT 28kglm? .
6 DUROMETER HARDNESS 72

PARKER 46-101-"COPOLYMER OF BUTADIENE AND ACRYLONITRILE BASED ON PARACRIL 35 "
(11,25,26.28.29)

Parker Appliance C°

Fig. 23




PER CENT OF INITIAL VALUE

Polyurethane Elastomer

150
T
TN
50
0 -
10? 107 108 10° 00
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSHE STRENGTH 300 kglem?2
2 ELONGATION 530 %
3 SEY AT BREAX -

4 COMPRESSION SET -
5 STRAIN AT 28kglem? -

6 DUROMETER HARDNESS 62

ADIPRENE C1- “NOT KNOWN * (13, 20,30, 31)

Fig.24

E.l. du Pont de MNemours C°




PER CENT OF INITIAL VALUE

150

100

g

Polyurethane Elastomer

N

]06

107 108 10° 10'°

DOSAGE RADS

PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 220kghkm?
2 ELONGATION 540%
3 SET AT BREAK -
4 COMPRESSION SEY -
5 STRAIN AT 28kglem? -
6 DUROMETER HARDNESS 77

PR 631-70- "NOT KNOWN"(13,20,30.31)

Fig. 25

Precision Rubber Products C©
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PER CENT OF INITIAL VALUE

Polyurethane Elastomer

150
100
\
50 J
2
0
10 107 108 10° 1010
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 280 kglem?
2 ELONGATION 500%
3 SET AT BREAK -

4 COMPRESSION SEY -
5 STRAIN AT 28kglem? -
6 DUROMETER HARDNESS 70

GENTHANE S - "NOT KNOWN"(13,30.31)

Fig. 26

The G@nerol Tire and Rubber CO°

39




PER CENT OF INITIAL VALUE

Polyurethane Elastomer

150

100

g
/

—

" 107 108 100
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 280 kg/cm2
2 ELONGATION 6907
3 SET AT BREAK -

4 COMPRESSION SET -
5 STRAIN AT 28kglem? -
6 DUROMETER HARDNESS 69

CHEMIGUM XSL- "NOT KNOWN " (13,30)

Fig. 27

Goodyear Tire & Rubber C©




PER CENT OF INITIAL VALUE

SBR Elastomer

150 —

100

50

'4§

\

23

10°

BUNA S:

107
DOSAGE RADS

INITIAL VALUE
119kglem?
2707

5%

477
287%
60

PROPERTY
| TENSHE STRENGTH
2 ELONGATION
3 SET AT BREAK
4 COMPRESSION SET
5 STRAIN AT 2Bkglem?2
6 DUROMETER HARDINESS

"STYRENE BUTADIENE COPOLYMER" (4,5.8,26,27 32)
Fig. 28

Bayer A.G.




SBR Elastomer

- 150

§ /

§ '/

oo

z

"

(@)

-

z

w50

o« \

Y \

o [
10° 107 108 10° 10'°
DOSAGE RADS
PROPERTY INITIAL VALUE

1 TENSILE STRENGTH IAOkg/cmZ
2 ELONGATION 355%
3 SET AT BREAK -

4 COMPRESSION SET -
5 STRAIN AT 28kglem? = -
6 DUROMETER HARDNESS 73

PR-408-70 -"COPOLYMER OF BUTADIENE AND STYRENE “(4,6,33)

Fig.29

Precision Rubber Products C©
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SBR Elastomer

e
W)
3
s
2 S
| =
z
1
o]
-
Z
ud —_ e ﬁ
(V)
o
¥

106 107 108 10° 10'°
DOSAGE RADS
PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 150 kglcm?

2 ELONGATION 435%

3 SET AT BREAK -

4 COMPRESSION SET -

5 STRAIN AT 28kglem? -

6 DUROMETER HARDNESS 69

HYCAR-2001- "COPOLYMER OF BUTADIENE AND STYRENE "(4,6.33)

~ Fig. 30

B. F Goodrich Chemical C°

3

9




PER CENT OF INITIAL VALUE

Silicone Elastomer

200

<
N

100 — -

50 b e e e |

o PR
108 10° 107 108 0°
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 52kgl¢m?

2 ELONGATION 140%
3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 54

SE 750 - "METHYL VINYL SILOXANE" (5.8.13.33.34.36)

Fig. 31

General Electric C°




PER CENT OF INITIAL VALUE

150

100

50

Silicone Elastomer

™.

‘kl\
X

10°

107 108
DOSAGE RADS

PROPERTY
1 TENSKE STRENGTH
2 ELONGATION
3 SET AT BREAK
4 COMPRESSION SET
5 STRAIN AT 28kg/cm?
6 DUROMETER HARDNESS

INITIAL VALUE

36 kglem?
957

147%

347

60

SILASTIC - 7170 : "DIMETHYL SILOXANE " (4,5,8,26,35)

Fig.32

Dow Corning C©

4]




PER CENT OF INITIAL VALUE

Silicone Elastomer

et i o 2t e o e 5 e e 13 o 12+ 4

108 10°
DOSAGE RADS
PROPERTY INITIAL VALUE
1 TENSILE STRENGTH 64 kg/cm?
2 ELONGATION 375%

3 SET AT BREAK . -
4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 78

77-018 - "DIMETHYL - SILOXANE " (13.34)

Fig.33

Parker Appliance C©




PER CENT OF INITIAL VALUE

Silicone Elastomer

200

77| DS . a

O ——

100

b e e nd

3

ot-+— — -
10° 107 108 10° 10'
DOSAGE RADS
. PROPERTY ~ INITIAL VALUE
1 TENSILE STRENGTH 102 kg/em?
2 ELONGATION 5607
3 SET AT BREAK -

4 COMPRESSION SEY -
5 STRAIN AT 28kglcm? -
& DUROMETER HARDIMESS 63

COHRLASTIC HT-666 -"METHYL-PH ENYL'IVINYL=' SILOXANE " (13,34)
Fig. 34

Connecticut Heard Rubber CO




PER CENT OF INITIAL VALUE

Silicone Elastomer

200 o

150} ———-

- — .

//
\
A

100 107 108 10° 10'°
DOSAGE .RADS

PROPERTY  INITIAL VALUE
1 TENSILE STRENGTH 56 kg/em?
2 ELONGATION ~ 330%

3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kglcm? -
6 DUROMETER HARDNESS 52

Y-1668 - "METHYL - PHENYL-SILOXANE" (13,34)
Fig. 35

Union Carbide & Carbon




g

PER CENT OF INITIAL VALUE
N

g

Thiokol Elastomer

L

N

10® 107 108 10°. 100
DOSAGE RADS

PROPERTY INITIAL VALUE
1 TENSLE STRENGTH 56kgkm?
2 ELONGATION 1627
3 SET AT BREAK 3%
4 COMPRESSION SET 9%
5 STRAIN AT 28kglem? 26%
6 DUROMETER HARDNESS 78

THIOKOL ST"ORGANIC POLYSULFIDE" (1.4,5,8.11,14,37.38)

b

Thiokel Chemical C°




PER CENT OF INITIAL VALUE

150

100

3

Thiokol E las_fomer

N

10¢

107 108 10°
DOSAGE RADS
PROPERTY INITIAL VALUE

1 TENSILE STRENGTH 70 kg/em?
2 ELONGATION 220%
3 SET AT BREAK -
4 COMPRESSION SET -
5 STRAIN AT 28kg/cm? -
6 DUROMETER HARDNESS 71

'olo

PR 1000-70-"NOT KNOWN" (1,4,14,25)

Precision Rubber Products C©

Fig. 37
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Radiation

i Total
type and Dose rate | dosage ‘
energy in rad/h; x 107 Volume Resistivity
MeV x 10~ in rad ohm-cm)
Materiel Rad. Type Dose rate Dose Before After
' Energy irradia4 irradia-
tion tion
Nitrile |
(Royalite) Pile 10 102 1010
. ‘ps 14
Polybutadiene Pile 0 10 -
14
' 15 1010
30 109
70 10
Polyurethane 8
(Valcallon) Pile 0 3x10 3
10 3x108
100 3x108
300 3x10
SBR : 8
(Pliostuf) Pile 0,5 10t 10
Silicone 1
(5ilastic 250) Pile 0 >10 1
15 1012
20 1014
70 10
Thiokol Pile 0 108-1010 70
15 109
30 lO7
70 10
66/5032/5

J€
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TABLE
éASEVOLUiION ¥ ~ (a)(e)(26)(39)(40)

Material - Elastomer | | Gas Bvolved - ml/g @3_;09 ﬁads
Acrylics ' 28

Butyl | | 13

Natural Rubber | T

Neoprene 2-4

Nitrile o 5-10

Polybutadiene 5

Polyiéoprene (synthetic) ’ 10
Polyisobutylene ’ 17-=20

Polysulfide ' 8 6

5.B.R. | 4

Silicone 20

* The gasevolution was measured from samples of 0.2 to 0.5 gramme.

66/5C32/5
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Radiation Stability of Elastomers at Temperatures above 85°C (41)

Teh erature Max. dose : iax. dosze
Material - Klastomer 86 (electrical) (Mechanical)
: Rads. ' Radse
i
]
|
Butyl 85 5x108 | 5x10 |
! |
8 ¢ |
Natural Rubber 85 - B x 107 10° s
i
Neoprene : 100 1.5 x 107 5 x 108
Polyisobutylene 85 5 % 108 . 5 % 107
i
Silicone - 125 2 x 10 5 x 10/
- ! ‘
- 66/5302/5

acg
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TABLD 6

aectosms

DL ACTOMER

Populor Home

Chemic:.1 Designotion

Trode Homes

acrylics

Butyl - GRI

LPR

Pluoroelustomers

'Chlorosulphonated

Poly:.crylate

Isobutylene ~ Igoprene

Ethylene Propylene

Vinylidene Iluoride
Hexafluoroprepylene

Pluoro 3iliconce

Trifluorochloro~-cthylene~
vinylidene-fluoride

Acrylon

Angus 1R, SH
Cyrnocryl

Hycex

Loct..prene
Parceril OHT
Precision Acyylics
Thiccril

Vyrom

Buc.-r Butyl
gy Butyl
Hyec r

I.I. lwbber
Petro-Ter Butyl
Polys..r Dutyl
Precigion Butyl
Vistonex Ml

wngus KI
APK

c 27
Dutral I
Lnjey PR
Hordel
Olethene
Royalene

Anpus Vi sV
Pluorel
Precision Flucro
Viton

pilostic L0 93

Preeision IMluoro 3ilicone

Rel I

Hynalon ingus HIT
' polyethylene Hyp.lon
Precision Hypalon
- 66/5032/5

mor

Cont /
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TABLE 6 (Continued)

Popular Name

‘Chemical Designhation

Trade Names

Watural Rubber

Neoprene GR-M

Witrile; Duna Nj
G.Refay N.B.R.

. Poiybutadiene;

Buna; S.K.A.

Natural Polyisoprene

Chloroprene

Acrylonitrile - Buta-
diene

Dutadiene

Coral

DER

Natsyn
Okolite

Shell Isoprene
Trans P.R.,

Angus G

Neoprene

Precision Neoprene
Okoprene

Per unan C

Sovprene

U.S. Rubber Neoprene

Angus DS, WR, FR,LR,E,P.
Butacril

Butraprene

Chemigum

Chemivic

FR-N

Herecrol

Hycar OR

Parker Nitrile
Perbunan

Polysar Krynao
Precision Nitrile
Royalite

Tylac

Ameripol CB

8 R Rubber
Budene

Cisdene

Diene

Duradene

Duragen

Polysar Tacktene
S.K.B.

Texus Synpol EBR
Trans 4 or cis 4

£5/5032/5
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PABLE 6 (Contiuucd)

Popul..r Nome

Chemical Designotion

Trode i me

Polyisoprene
gsynthetic

Polyurethone

synthetic Polyigoprene

Piisocyinate-polyester or
pelycther

Styrene-Butcdiene

Ameripol Gi

Coxr:-1

DPR

0. tsyn

Philprene

ohell IDR

Trens PIP Coriflex

fdiprenc
Chemigun X5L
Conithene
Cy.noprene
Desmodur
Desmclin
Disogrin
W1 stoc .zt
Dlastothnne
Satone
Genthione
Guidfoum
Mecrthance
liicrovon
Lultrothane
Polyvon
Preeision Uretiione
Roylar
Solithane
Texin
Vulcaprene

Amcripol
Angus R.G.
ASLC Polymers
But..prenc O
O rbonix
Cr.riflex
Chemipgum IV
Copo

Doraexn
Dur..dene
Ilosbrene
'R~3

Gen-"low
Gentro

Hycar 05, L, U

66/5032/5
m.r
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TABLE 6 (continued)

B

Popular Name

Chemlcal Designation

Trade Name

SBR, Buna S,
GRS; SKB.
(Continued)

Silicone

Thiokol
GR-P

Vinylpyridine

Styrene -~ Butadiene

Polysiloxane

Organic Polysulfide

Butadiene - 2 - methyl
5 vinyl pyridine

Krylene
Kryflex
Navgapol
Naugatex
Philprene
Plioflex
Pliolite S

‘Pliotuf

Polysar S
S Polymers
Solprene
Synpol
Tylac

Angus SIL. SIS

Arcosil

Cohrlastic

Fairprene .
General Electric SE HV
Parker Silicone
Rhodorsils

Silastene

Silastic

Siloprene

Union Carbvide K.Y.

Alkylene Polysulfide
F.A. Polysulfide ruvber
Perduren

Precision Thiokol

S.T. Polysulfide rubbrer
Thioplasts

Vulcaplas

Philprene

$6/5032/5

)
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