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FOREWORD

This report was prepered by the Orgenic Materials Branch and was
injtiated under Project No. 7340, "Rubber Plastic and Composite Materials,"
Tesk No. 73405, "Compounding of Elastomers,* formerly RDO No. 617-12,
"Compounding of Elastomers,” and was initiated under the direction of
the Materials Laboratory, Directorete of Research, Wright Ajr Levelcp-
ment Center, with Mr. R. E. Headrick acting &s project engineer.

Ackpowledgement is made to The M. W. Kellogg Compeny for their "First
Report on & New Fluorocarbon Rubber" and "Supplement Number 1" to this

report which supplied a starting point for the subsequent work covered
herein.

Meny of the compounds tested were not developed or intended by the
menufecturers for the conditions to which they have been sub jected. Any
reilure or poor performence of & material is therefore not necesserily
indisative of the utility of the material under less stringent conditions
or for other eprlications.

This report covers work conducted from August 1954 to January 1955.
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ABSTRACT

The bulk of the work reported herein is a summary of experimental
compounding while trying to compound for low compression set and good
chemical resistance,

Initial compounding of Kel-F Elastomer revealed the most promising
comrounds for low compression set and chemical resistance were those cured
with benzoyl percxide. The compound having the lowest set in this effort
was 266-62-1, This compound has a set of 40 rercent when compressed 30
rercent at 250%F for 70 hours,

Tmmersion tests in experimental hydraulic fluids composed cof silicate
esters or "silicone oils" indicate that Kel-F Elastomer may prove useful
for aircraft hydraulic system aprlications up to 40O%¥. Tests also in-
dicate that this elastomer when properly comrounded has exceptiocnal re-
sistance to potentiel rocket fuels such as fuming nritric acid and may
prove useful for hose, seals, protective clothing and cther items for
contact with these fluids,

Of particular importance to the rubber compounder is the discovery
that prolonged milling is required during compounding to obtain uniform
rhysical properties from the compounded elastomer. Variation in milling
time can change final physical preperties of the cured elastomer as much
as 100 percent, at least on the polymer produced to date.

FUBLICATICN REVIEW

This report has been reviewed and is approved,

FOR THE COMMANDER:

M. R. WHITMORE
Technical Director
Materials Laboratory
Directorate of Research
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INTRODUCTICON

Chemical resistant elastomers have been the subject of much inves-
tigation during the past feyw years. The problem of finding elastomers
that will withstand the damaging effects of corrosive chemicals, hyirau-
lic fluids and lubricants has been and is of much concern to the LAir
Force, aircraft and lubricant manufacturers, and a host of other inter-
ested agencies. The broblem of rubber seals that will withstand higher
crerating temperatures is becoming increasingly important. Occasionally
4 new elastomer is developed that shows Iromise of solving some of these
Froblems, This report concerns such a material, Kel-¥F Elastomer, devel-
ored by the M, W, Kellogg Company from work originally sponsored by the
Cffice of the Quartermaster General US Army, It is reported to be a
fluorocarbon material which contains more than 50% fluorine by weight.
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SECTICN 1

MILLING AND TESTING FRQCEDURES
Tye compounding was done on & standard 3" x 12" two roll rubber mill.
For the initial breakdown no hest is needed nor is cooling water needed.
Kel-F Elastomer mills very easily.

The fluids used in the immersion tests were oils,conforming to MIL-L~
7808 a diester type, MLO-8200 and Monsanto's 08-45 silicate ester type
fluids and a simulated fuel mixture of 70 percent isooctane and 30 percent
toluene by volume, conforming to Specification MIL-H-3136.

The brittle point tests were run in accordance with ASTM Specification
D-746-52 T, except the thickness of the test specimen used for this test
was 040 inches.

The temperature retraction tests were run according to the method
described in AST™M Specification D-599-40 T. The T, R, curves were drawn
for retraction from O to 60 percent,

All compounds were molded in a *Freco" electrically heated press at
approximately 20,000 pounds rem pressure. A 2" x 3" x 040" mold was
used for all sample sheets, '

The compression set tests were run according to ASTM Specification
D-395-52 T, Method B, except the temperature was 250 %F unless otherwise
noteda

Permeability tests were conducied in an H tube with the Kel-F Elas-
tomer membrane between the two halves of the H tube, The membranes were
from 8 to 10 mils thick. Water was rlaced on one side of the H tube and
RENA (15Z oxides) on the other. At various time intervals the rH of the
water side was recorded. The grams of RFNA which passed to the water side
were calculated from the pH change,

SECTICON II

COMFQUNDING AND VULCANIZATION

Compounding of Kel-F Elastomer was accomplished using benzoyl peroxide,
triethylene tetramine (TETA) and methylene bis (4 phenyl isocyanate) (MDI)
as the curing agents. {See Tables 1, 2, and 7) The peroxide cures pro-
duced compounds having the best compression set, tensile strength, elonga-
tion, and heat aging characteristics, Table 5 indicates the ratio of ben-
zoyl peroxide used does not have very much effect on the final properties;
however, in thick sections 3 phr of benzoyl peroxide may cause blowing
unless the compound is very well milled; 1 1/2 phr is recommended for thick
sections. The benzoyl peroxide used for this evaluation ws C. ¥, granular
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with 10 percent water added. Paste type benzoyl peroxide was tried in
several compounds witho i success, (See Table 6)

The stabilizer and sctivator used were dibasic lead Phosphate (Dyphos)
and zinc oxide s respectively, Each of these was reduced to 3 phr with~
cut a harmful effect on the aging properties. The gum may be cured by us-
ing benzoyl peroxide alone, but the milling must be very thorough until
the benzoyl peroxide is very finely dispersed. (See Tables 6 and 12)

Several white fillers were found to have a reinforcing effect; how-
ever, the silica fillers, besides being the most chemical resistant, also
produced compounds with the highest tensile strength. Tensile strengths

gf 5000)psi Pave been recorded for silica filled compounds, (See Tables
and 9 ‘

Carbon black was used as a filler for isocyanate cures but the rein-
forcing effect was very poor, (See Table 10)

Thorough milling is a must. Compound 266-62-1 was cured aftep vary-
ing periods of milling, The tensile strength increased 300 percent by
extending the milling time 20 minutes beyond what appeared to be a well
dispersed compound. (See Table 4)

Post curing by oven aging at 300°F of compound 266-33-1 increased
the tensile strength 230 e rcent and increased the elongation 40 percent.
The original press cure for this compound was at 300°F for 60 minutes.
Actually the original press curing temperature is not important to obtain
the optimum physical properties, but the post cure is. The temperature
and period of the post cure can be adjusted with the press cure to give
the optimum properties within limits. The lower the press cure tempera-
ture, the better the mold flow.

A cure temperature of 250°F produces a well formed molding. Post
curing is also recommended for isocyanate cured compounds. (See Table
3 and Figure 1)

SECTION III

COMPOUNDING FOR LOW COMPRESSION SET

The best compression set for the compounds in Tables 1, 2, 3 and 4
is 51 percert for a peroxide cure, the lower loading levels having the
lower sets. Compound 266~62-1 with all the filler removed and the ac-
tivator and stabilizer reduced to a minimum had a compression set of
43.5 percent when run at 250°F and 40 percent set when run at 212+F,

The compression set of amine and isocyanate cures was very poor, nearly
all specimens crushed in the jig, (See Table 7)

Mercurous oxide when added in an attempt to improve the set had little
effect,

WADC TR 55-377 -3~



T-butyl peroxide, gometimes used to cure silicone compounds for low
set, was used to replace benzoyl peroxide in compound 266-62-1., The setl
was 59 percent as compared to 43.5 percent for the benzoyl peroxide cure.
(See Table 13)

no" rings fabricated from Kel-F Elastomer have been subjected to a
modified crush test required by current Hydraulic "O" ring Spec. MIL~P=-
55164, The test consisted of giving the "O" ring a half twist and sub-
jecting the distorted "O" ring to a compression of 10,000 psi for 30
seconds in a 250°F press., The "O" ring did not fail in crush tut did in
plastic flow. The rings tested were unaged rings but rings aged for 24
hours at 300°F also failed in plastic flow. Broken pieces of a dumbbell
which had been aged for one week in an oven at 300*F were glven a similar
erush test. The results were the same, plastic flow. So it appears
that even at the highest state of cure there is not enough cross linkage
to prevent plastic flow when using benzoyl peroxide as the curing agent.
At least this may account for the poor compression set.

SECTION IV
FLUID IMMERSION EVALUATION

The fluids used for these evaluations are those of current interest
to the Air Force. The tests as run were as follows:

(a) 70 hours immersion in MLO-8200 experimental hydraulic oil at
LOO*F and three hours at 550°F.

(b) 24 to 168 hours immersion in 0S-45 experimental hydraulic oil
at LKOO*F.

(¢) 70 hours immersion in MIL-1-7808. A jet engine oil at 350°F.

(d) 70 hours immersion in 70-30 isooctane-toluene fuel at room
temperature.

The results of the tests run in MLO-8200 oil were promising. The
higher loaded compounds containing Hi Sil, Hi Sil x 303, and Hi 511 1M-3
(silicone oil coated) fillers faired very well, losing little of their
original physical properties. The best result obtained was with a Hi
Si1 x 303 loaded compound cured with benzoyl peroxide, campound 266-73-1.

Compound 266-73-3 plasticized with a monochlorotrifluorcethylene
0il aged very well in MLO-8200 fluid. The amine cured compound 266-63-1
when aged in MLO-8200 fluid at 400°F became very brittle and the amine-
isocyanate cured compound 266-63=-2 was only fair with slight cracking.
(See Table 14)

Two compourds, a gum stock and a loaded compound, were immersed in
MLO-8200 fluid for three hours at 550°F. The effect of the high tempera-
ture was very detrimental to both compounds.

Compound 266-97-1 was aged at 400°F in 035-45 fluid from 24 to 168
hours. At 168 hours the specimens still retained 1300 psi tensile
strength, 2.0 percert elongation, volume change of +12 percent, and a
Shore A hardness of 67. The surface condition of the specimen was

WADCTR 55-377 L



excellent. (See Figure 2)

Impersion tests in a MIL-1-7808 type fluid showed that the diester
type fluids are very damaging to Kel-F Elastomer compounds. Volume swells
were about 100 percent and the retained tensile strength was only 30 per-
cent of the original after 70 hours at 350*F, All samples became very
sticky and had apparently started to dissolve. (See Table 14)

The 70-30 fuel immersion test of the benzoyl peroxide cured com-
pounds resulted in a volume swell ran.e from 23 percent to 30 percent
and a retained tensile strength of about 50 percent or better of the
original after 70 hours aging at room temperature. Compound 266-97-1
aged for 168 hour: at room temperature had a volume swell of 25 percent
and 2 tensile strength of 1560 psi, 38 percent of the original,

SECTION V
NITRIC ACID RESISTANCE

Compounds of Kel-F Elastorer after 70 hours immersion in RFNA (15%
NO2) had an approximate volume swell of 25 percent and 70 percent loss
of tenslle strength. Compound 266~73-2 containing Hi Sil IM~3 fillep
produced the best results. The appearance of these compounds after the
immersion was excellent. Better results might have been obtained if
larger, standard size dumbbell test specimens had been used. The dumb-
bell test specimens used for all the immersion tests were 040" thick
and 1/8" wide,

Buna N compounds will completely disintegrate in this acid in two
hours. A typical butyl compound immersed in the above acid for two
hours was severely attacked.

Addition of Kel-F resin products to the elastomer shows some sign
of improving the acid resistance. Also the acid permeability of these
compounds is very much lowered by adding Kel-F resin products. Con-
trary to the immersion results silica rilled compounds have very poor
permeability resistance. (See Table 18 and Figure 4)

SECTION VI
LOW_TEMPERATURE PROPERTIES

Brittls points were run on several compounds ranging from a gum
stock to a well loaded compound. The brittle points ranged between
~58'F to -43*°F. The gum stock had the lowest brittle point, ~58°F,
(See Table 16)

Temperature - Retraction tests were conducted and the data were
plotted for three compounds. The extrapolated freezing points were
about +26°F. The gum stock, as in the brittle point test, had the
lowest freezing point. (See Table 16 and Figure 3)
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No compounding attempts were made to improve the low temperature
properties. None of the compounds tested were plasticized.

SECTION VII

CONCLUSIONS

The optimum properties of Kel-F Elastomer are obtained by using
benzoyl peroxide as the curing agent, The peroxide cure has the greater
chemical resistance, better heat stability, higher physical properties
including lower compression set, than the other types of cures tested.

Compounded Kel-F Elastomer has excellent resistance 1o RFNA , superior
to any elastomer tested at WADG to date. The physical properties deteriorate
gradually; however, the surface condition remains very good, The volume
swell is not excessive. These compounds when properly fabricated should be
useful where resistance to RFNA is important.

The results of the immersion tests in silicate ester type fluids
sndicate Bel-F Elastomer should be useful in these fluids up to 400°F.

The brittle point of Kel-F Elastomer is approximately -50°F which
is fairly good but the T. R. curve indicates that at 32 °F the rubber like
characteristies begin to disappear rapidly.

Results of tests conducted at room temperature in 70-30 type fuel
were very satisfactory and because Kel-F Elastomer has excellent high
temperature stability its use in contact with fuels at higher temperature
may be possible.

WADCTR 55 377 6



KEL-F ELASTQMER
BENZOYL PEROXIDE
MDI

DYFHOS

ZINC OXIDE

HI SIL

HI SIL x 303

60 _MINUTES FRESS CURE AT 300°F

100% MODULUS (psi)
TENSILE STHENGTH (psi)

% ELONGATION

% PERMANENT SET AT BREAK
SHORE A HARDNESS

% CQVPRESSION SET
(70 HRS. AT 250°F)

OVEN AGED 24 HRS. AT 300°F

MODULUS

TENSILE STRENGTH
ELONGATION
PERMANENT SET
HARINESS

% COMPRESSION SET
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APPENDIX I

TABLES &ND FIGURES

TABLE I

BASIC COMPOUNDS

257~} 1m2 257-41=-3
100 100
3

5
10
10
20 20
739 518
1120 2420
1100 515
100 26
8o (L
100 76
[y 594
1835 3360
590 510
16 23
83 76
88 80

297=42=1

100

3

10

10

15

393
2790
485
20

76

S0

Sh

4215
455

74
70

266-33~1
100

3

10

10

187
1365
520
11

63
90
256

1975
510

64
67



KEL-F ELASTQMER
FINE SILICA
MDI

BENZOYL PEROXIDE
ZINC OXIDE
*808"

METHYL ZIMATE
METHYL TUADS
N-22

DG

DYPHOS

HI SIL

TABLE I

EXPERIMENTAL VULCANIZING RECTPES

266=7-1

100
15
5

60 MINUTE PRESS CURE AT 3C0°F

1007 MODULUS (psi)

TENSILE STRENGTH (psi)

% ELONGATIGN

% PEFMANENT SET AT BREAK

SHOREA HARINESS

WADC TR 55-377

NO CURE

340
980

560
32

I Y . T

100

10

NO CURE

100

10

NO CURE

100

190

NO CURE

6

100

10

NO CURE

1

100

10

NG CURE

100

10

10

20

K75
1135
825
52
79



KBL-F ELASTQMER

ZINC OXIDE
DYPHOS

BENZOYL PEROXIDE

TABLE I1I

EFFECT OF OVEN AGING AT 4000F

266-33=1

100
10
10

3

60 MINUTES PRESS CURE AT 300°P

Original Oven Aging

Properties 2l hrs. 72 hrs, 168 hrs,
100% MODULUS (psi) 245 255 280 235
TENSILE STRENGTH (psi) 1290 1810 2170 2940
% ELONGATION 440 470 510 630
% PERMANENT SET AT
BREAK 8 7 5 11
SHORE A HARIWNESS 67 72 72
% COMPRESSION SET
{70 HOURS AT 250°9F) 90 68 66 bl
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TABLE IV

EFFECT OF MILLING TIME

266-62=-1

KEL-F ELASTQYER 100

ZINC OXIDE 3 A1l compounds cured 60 minutes at
~60°F - oven cured 20 hours at

DYPHOS 3 300°F.

BENZOYL PEROXIDE 3 Tenslle
Strength (psi} % Elongation

All ingredients milled in and

several passes made through &

tight mill. 780 280

Five extra minutes milling on

a tight mill 1370 460

Fifteen extra minutes milling

on a tight mill 2175 460

waDC TR :5-377 1D



TABLE V

EFFECT OF BENZOYL PEROXIDE

266-5-1  266-5=2 266-5-3 266=5-l 266=5-5

KEL-F EL&STQMER 1C0o 100 100 100
DYPHOS 0 10 10 10
ZINC OXIDE 10 10 10 10
BENZOYL PEROXIDE 2 L 5

CUMENE HYDROPERO:IDE 3

Cures 60 minutes at 3000F
24 Hrs. Oven Cure at 300°F.

100% MODULUS (psi) 220 255 255
TENSILE STRENGTH (psi) 1650 1395 1590

% ELONGATIN 500 455 460

% PERMANENT SET 13 10 9 %
SHORE 4 HARDNESS 67 69 69 §
% COMPRESSION SET AT A

250°F 55 56 60

WADC TR 55- 377 11
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5
5
3

235
1390
550

12

63

51



T4BLE VI

BINZOYL PEROXIDE CURES WITHOUT ACTIVATORS

KEL-F ELASTOMER

RENZOYL PEROXIDE

TET4

LUFERCO AGE (50%)

100% MODULUS

TENSILE STRENGTH (psi)

% BLONGATION

% PERVANENT SET AT BREAK

SHORE A HARIDVESS

Note -

WALC TR 55-377

266-18-1 2
100 100
3 b
185
630 48
640
7
68 68

-
100

147
619

530 -

7
67

L5 6 1.

100 100 100 100

2
i

1 2

1340 212 219 633
520
10
66

Compounds 1, 2, 34 5 & and 7 press cured 60
minutes at 300°F plus a 24 hour oven cure at
300°F, Compound 4 press cured 60 minutes at
260°F plus a 3 hour oven cure at 300°F,

12



TABLE VIT

TETRAMINE AND TSOCYANATE CURES

266-17- < 2 3 4
KEL-F ELASTQMER 100 100 100 100
TETA 1.5 1.5 1.5 1,5
ZTIC OXIDE 5 5 5 5
HI SIL x 303 20 20
MDI 5 5
100% MODULUS (psi) 198 814 245 807
TENSILE STRENGTH (psi) 1633 2025 1803 1505
% ELONGATIGN 782 650 610 250
% PERMANENT SET AT BREAK 12 8 10
SHORE A HARDNESS 67 90 72 89
% COMPRESSION SET (72 hrs.
at 250°F) 93 98 99 95
Note = Press Cures 60 minutes at 3000F -

Oven Cures 2l hours at 300°F,
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TABLE VITI

EFFECT OF VARIOUS FILLERS ON BENZOYL FEZROXIDE CURES

266-9- 1 2 3 4
KEL-F ELASTOMER 100 100 100 100
ZINC OXIDE 10 10 10 10
DYPHOS 10 10 10 10
BENZOYL PEROXILE 3 3 3 3
HI SIL x 303 20
SILENE SF 20
MAGNESIUM CAFBONATE 20
KALVAN 20

ELC MAGNESIA

60 MINUTES PRESS CURE AT 30

o°F AND 2i HRS. OVEN AGING AT 300°F.

100% MODULUS (psi) 536 506
TENSILE STRENGTH (psi) 2695 1780
% ELONGATION 460 56l
7 PERVMANENT SET AT BREAK 18 22
SHORE 4 HARDNESS 87 80
7 GOMPRESSION SET (70 hrs. at

2509F) 73 82
WADC TR 55377 1k

535 312
1745 1447
488 448
1y 13
4 T4
78 80

5
——

100
10

10

3

20

496
1745
604
30
77

72



TABLE VIIY EFFECT OF VARIOUS FILLERS ON BENZOYL PEROZIDE CURES (conttg)
e ——— __--———-_-_—_-‘-————-—— ——

2669~ 1 2. 3 4 5

100% MODULUS (psd) 7y 546 721 489 555
TENSILE STRENGTH (psi) 3760 2675 2607 3210 3380
% ELONGATIQN 35 kb6 43L 463 330
% PERMANENT SET AT BREAK 10 21 16 15 22

WADC TR 55-377 15



TABLE IX
EFFECT OF VARIOUS FILLERS ON ISOCYANATE CURES

266-13~ _1 2 B I

KEL-F ELASTQMER 100 100 100 100
MDI 5 5 5 5
HI SIL x 303 20

SILENF. EF 20
MAGNESTUM CARBONATE - 20
KALVAN

ELC MAGNESIA

PURE CURE 60 MINUTZS AT 300°F - 24 HRS, OVEN CURE AT 300°F

1004 MODULUS (psi) 797 793
TENSILE STRENGTH (psi) 1850 1495

% ELONGATION 438 525

% PERMANENT SET AT BREAK % 28 25 g
SHORE A HARINESS 2 84 82 é
% COMPRESSION SET (70 hours g
at 250°F) 100 90 i
70 _HOURS OVEN CURE AT 300°F

100% MODULUS (psi) 647 606 558
TENSILE STRENGTH (psi) 1205 1090 990
ELONGATIN 730 755 700

WADC TR 55-377 16

100

20

506
1847
500
21

77

100

424

1100

752

20

588
1950
7%
61

78

100

620
1490
647



TABLE TX EFFECT OF VARIOUS FILLERS ON ISOCYANATE CURES (cont'a)

26131 2 3 4 5 6

% PERMANENT SET AT BREAK 65 75 20 38 39
SHORE A HARDNESS 84 81 76 76 76

% COMPRESSION SET (168 Hrs.
at 250°F)

NG CURE

84.2 84.8 93.8 88.3 85.8

17
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TABLE X

CARBOW BLACK FILLED CQUPOUNDS

266-15- 1 2
KEL-F ELASTOMER 100 100
MDI 5 8
F.T. BLACK 10 10

ZINC OXIDE

PRESS CURE §0 MINUTES AT 300°F -

3
100
10

10

4 5 b

100 100 100
5 g 10
26 20 20

OVEN CURE 2f HRS. AT 300°F

100% MODULUS (psi) 540
TENSILE STHEIGTH (psi) 1547
% BLONGATION 651
4 PERMANENT SET AT BREAX 28
SHORE 4 HARDNESS 72

% CQUPRESSION SET *
(70 hrs. at 250°F) 100

*41] Semples crushed

waDC TR 55- 377

479
1145
956
31
76

100

445
1372
465
9
7

100

534

1285

18

631
25
76

100

654
1357
1027

K7
80

100

h8
1285
533
19
81

160

IZ. L.
100 100
5 10
5 5
261 395
1270 1365
550 726
1527
67 75
100 100

2

100

10

364
1253
780
24
79

935

4,00
12440
576
17
78

100



TABLE XT

KEI-F RESIN FILIED COMPOUNDS

B e e

X2 L _ - =
KEL~F ELAST(MER 100 100 100 100 100
ZINC OXIDE 3 3 3 3 3
DYPHOS 3 3 3 3 3
BENZOYL PEROXIDE 3 3 3 3 3
KEL-F No. 200 KESIN | 10 20 10
HI SIL IM-3 15 15
KEL~F No. 200 Wax 15
PHESS CURE 60 MINUTES AT 250°F - OVEN AGED 64 HRS. AT 350°F
TENSILE STRENGTH (psi) 1200 2640 2650 4610 1330
% ELONGATION 4,20 570 455 490 480
% PERMANENT SET AT BREAK 18 L5 30 20 6
SHORE A HARDNESS 66 69 75 71 60
Note =~ Compounds for acid permeability tests see

Table XVIIXI, end Figure 4.

WADC TR 55-377
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TABLE XIT

COMPRESSION SET STUDIES

266-37=1 266-37-2  266-18-1  266-37-3 266-37-4 266=5-5
KEL-F ELASTOMER 100 100 100 100 100 100
BENZOYL FEROXIDE 1 2 3 3 3 3
ZING OXIDE 5 5
DYPHOS 5 5
PRESS CURE 60 MINUTES AT 300°F - OVEN CURE 24 HRS. AT 300°F
100% MODULUS (psi) 196 142 195 225
TENSILE STRENGTH (psi) 786 630 1870 1450
% ELONGATION ) 700 4,00 550 500
% PERMANENT SET AT BREAK E § 20 o 5 3
SHORE A HARINESS E 2 67
% COMPRESSION SET
(70 hrs. et 250°F) 60 47 52 51

WADC TR 55~ 377 20



TABLE XTIT

EFFECT OF MERCURIC OXIDE QW CAPRESSION SET

Compound 266- 85=1 85-2 85-3 85~k 83-1 83-5
KEL-F ELAST(MER 100 100 100 100 100 100

DYPHOS 1 1 1.5 1.5 2 2
ZINC OXJDE 1 1 1.5 1.5 2 2
BENZOYL PEROXIDE 1 1 1.5 1.5 2 2
MERCURIC OXIDE L5 1.5 1.5
BRESS CURE 60 MINUTES AT 300°F - OVEN AGED 2J HRS, AT 300°F
% CAMPRESSIMN SET 62 62 63 47 48 L5

(70 hrs. at 2500F)

TENSILE STRENGTH 1200 1350 1430 1280 1440 1460
(ps1)

WADC TR 55~ 377 21

b2-1
100

3
3

43

1510

L6

1660

N W

48

1710

(o]
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IMMERSTN

TABLE

XV

TESTS IN 0S-45 FLUID

KEL-F ELASTOMER
ZINC CXIDE
DYPHOS

BENZOYL PERCXIDE

HI SIL x 303

ORIGINAL PROPERTIES

TENSTILE STRENGTH (psi)
% ELONGATION

SHORE A HARINESS

IMMERSED 24 HOURS 4T LOO®F

TENSILE STRENGTH (psi)
% ELONGATION
% VOLUME INCREASE

SHOHE 4 HARLNESS

TMMERSEL 72 HOURS AT LOOOF

TENSILE STRENGTH (psi)
% BELONGATION
% VOLUME INCREASE

SHORE A HARDNESS

wape TR 55- 377

26

266-97-1
100
3
3
3
15

4100

530
71

3600

590
8.6

2130
390
11,6

63

266-37-2
100

1080
500

60



TASLE XV IMMERSION TESTS IN 0S-L5 FLUID (cont'a)

e ——— L

DMEHSED 168 HOUKS AT 400°F

TENSILE STRENGTH (psi)
% ELONGATION
% VOLUME INCREASE

SHORE A HARDNESS

IMERSED 3 HOUKS 4T 550°Fe

TENSILE STHENGIH
% ELONGATICN
% VOLUME INCREASE

SHORE A HARDNESS

NCTE - See Figure 3

* Surfaces became very hard and brittle, broke on bending.

WADC TR 55-377
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266-97=1

1330
240
12,7

67

1000
25
3.6
95

266-37=2

610



TABLE XVI

LOW TEMPERATURE DATA

Brittle Point Dsta oF
Compound Pessed

266-50-3 -L5

266-50=4; -40

266-62-2 -45

2b6=562=4 -45

266-37-3 -57.5
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TABLE XVII

TEMPERATURE - RETRACTION DATa (°F

Betri?tion 266-37-2 266-62-1 266-78-1

3 +20

5 +26 +23
8 27

10 +30 +26
13 430

20 +31 +32 +30
27 32

30 +33 +32
33 +33

40 *34 +35 +33
47 *34

50 +36 +36

53 *35

60 *35

63 +36
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TABLE XVIII

RED FUMING NITRIC ACID H - CELL FERMEABILITY OF KEL-F ELASTQMER COMECUNLMS

Gm/' 2 penetration of Test Lpecimens *

Time, Hours 5 3 7 25 32 95 1/2 120 1hh 169
266-62-1 0 0 0 0 0 3 250 End

266-62-1 0 o 0 0 0 0 230 End

7343-9~a 0 0 0 0 0 o] 0 2l 60 110
7343-9-4 0 0 0 0 .9 26 320 End

7343-9-¢ 0 0 0 0 0 0 75 270 £nd
7343=9=f 0 0 0 0 .9 11 390 End

Note - See Table II for Tormulas and Physical Properties.

* Caleculations made from pH data. Test Specimens 8 to 10 mils thick.
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Code or Trade Name

KEL-F ELASTOMER
DYFPHOS

HI SIL

HI SIL x 303

HL SIL IM-3

S1LENE EF

KATVAN

ACCELERATOR 808"

NA-22

MDI

DG

FT Black
TETA

KEL-F No. 300 FOWDER

KEL-F No. 200 RESIN
KEL~F No, 200 WAX

LUFERCO AGE

WADC TR 55~ 377

AFFENDIX II

TRADEMARE COMPOUNDING MATERIALS

Material
Fluorocarbon Copolymer
Dibasic lead Phosphate

Fine Silica

Super Fine Silica
Silicone coated Fine
Siliea

Calecium Silicate
Ultra fine calcium

carbonate

Condgensation product of
butyraldehyde and aniline

2 mercaptoimidazeline
Methylene bis (4 phenyl
isocyanate)

Diphenylguanidine

Fine Thermal Carbon Black
Triethylene tetramine

Monochlorotrifluoroethylene
polymer

Fluoroecarbon Copolymer

50% Benzoyl Peroxide
50% Silicone 0il

3

Mapufacturer

The M. W, Kellogg Co.
The National Lead Co,

Columbia Southern Chemicel
Corp,

Columbia Southern Chemical
Corp.

Columbia Southern Chemical
Corp.

Columbie Southern Chemical
Corp.

R, T. Vanderbilt Co,
E, I. du Pont de Nemours
& Co,, Inc,

E, I. du Font de Nemours
& Co., Inc,

 E. I, du Tont de Nemours

& Co., Ine,

E. I, du Tont de Nemours
& Co., Inec,

United Carbvide & Carbon Corp,

The M, W. Kellogg Co.

The M. W, Kellogg Co.
The M, W. Kellogg Co.

Novadel=-Agene Corp,
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FERCENT ELONCATICN
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