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ABSTRACT

Much has been published on the subject of the compatibility of plastics with
liquid propellants, fuels and oxidizers, but invariable from the standpoint of the
propellant or fuel. This report is a rearrangement of the published compatibility
data from the standpoint of the plastic material. It is in the form of a tabulation,
with primary arrangement by plastic (or elastomeric) material; and thereunder, by
fuel, All arrangements are alphabetical, in the form given in the original refer-
ence; that is, either by generic or trade designation. The compatibility evaluation
is in terms of the original document, briefly culled to show behavior of the materi-
al at a given temperature and for a given time. Elastomers are iacluded (although
they are not a stated concern of PLASTEC); but oils, lubricants and greases are
omitted, even though based on polymers. The information has been drawn froin
43 references, which are annotated so that the information extracted from them
shall have additional significance,
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Mention of a particular commercial product neither
constitutes an endorsement by the Plastics Techni-
cal Evaluation Center, nor a voucher for the accu-
racy of a manufacturer's claim unless specifically

noted,
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SECTION 1. INTRODUCTION

This work had iis inception some four years ago, when inquiry was made
of the Center for information on the behavior of particular plastics when in
contact with liquid propellants. Preparation of a response required search
among existing documents, all of which were organized from the standpoint of
the propellant or fuel in relation to materials in general. To arrive at even
a simple answer, the effort entailed was far out of proportion and the end re-
sult could not be expressed in other than general and tentative terms.

With repeated inquiries of this nature, it was decided to convert all avail-
able liquid propellant compatibility data to the plastics standpoint; in other
words, to convert what the propellant is compatible with to what the plastic is
compatible with. In the conversion, in-between compatibility and incompat-
ibility have been included. Thus, this document is an exhaustive effort to tell
everything that anyone has published (unclassified) about the particular plas-
tics as they behave in the presence of liquid propellants and related fuels.

Although not within the purlieu of the Center, elastomers were included in the
search. However, polymer-based oils, lubricants and greases were passed
over, even though the temptation to include them was great. The Center is
virtually confined to solid plastic materials studies, or nonsolid materials
(resins) on their way to becoming solid plastics.

It is recognized that the perfect report on this subject would contain two
parts: from the standpoint of the plastic, and from the standpoint of the fuel.
The size of the former (plastic) compilation is so great that it virtually pre-
cludes the addition of the latter (fuel) arrangement. This latter would be more
of a convenience than a necessity, since the "fuel” arrangement is always
available in the published literature, even though acattered.

This search has been confined to unclassified publications, in line with a
general policy of the Center - to give its output the possibility of the widest
dissemination. This is particularly justifiable in this case, since the classi-
fied work is largely confined to fuels under development. Rt is {elt, however,
that this rehashing of "old" data may be of particular help to the worker on
classified projects.

No report on compatibility is complete without a precautionary note on the
use of such data. Compatibility evaluations are only valid for the material
studied. Only when a material is tied-down by a manufacturer's identification
number, or by a precise and unwaverisg chemicsl formulation, can a value
approach validity. However, this compilation has definite value for the ex-
plorer (as against the user) in that the side-by-side presentation of the find-
ings of a number of investigators has an undeniable impact. For example,
the finding on "********" {n contact with 50/50 Fuel blend may be: Class D, de-
composed; Grade 3, blistered; Class D, Shore A decrease 23 units; Class C,
tensile loss 73.8%, et cetera. On the other hand, “*****" may have produced
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these evaluations: Class A, no visible change; Grade 1, slight swelling but
recovered; Class 2, fuel discolored; et cetera. It can be seen that the bits
of information are quite valid, when combined; and that the reader will
know what his chances are.

SECTION 2. ORGANIZATION

The body of this report is a tabulation of the found data under four
headings: ""Material” (either plastic or elastomer); "Fuel" (propellant,
fuel or oxidizer with which the contact was made); ""Behavior' (briefly,
the kind of reaction which took place at a stated temperature for a certain
length of time); and "Reference” (frcm which the information came).

A great deal of the information found used trade designations for identi-
fication of the plastic or elastomeric materials. These have been carried
over into this report. In cases in which the trade designation was not
further identified by the author of the report or could not be satisfactorily
identified at the Center, the item was discarded as of questionable value
to anyone. For completeness of ~eference, the generic name is included -
for example: Polyethylene - See also "'*svsesssc “sssesst and 'eesssse™,

The materials are alphabetized within the tabulation, by the given
name (either trade or generic, as applicable). Within this frame, the
fuels are further alphabetized so that for ""*****¢+" there will be pre-
sented its behavior with Aerozine 50, ammonia, 50, 50 fuel blend, hydra-
zine, IRFNA, nitrogen tetroxide, oxygen, pentaborane, RFNA, and UDMH
(and other fuels, propellants, or oxidizers appropriately alphabetized
among these). This secondary organization will help the reader in lo-
cating what plastic or elastomer is compatible with a certain fuel, to the
extent that it will make it easier for him to scan the "'Fuel” column.

The references are those reports from which the data came. These
are presented in quite complete form at the end of this report. They are
annotated to include the available identification of the materials studied,
and the presentation of any special basis for evaluation ("Class" or "Grade"
used for certain reactions). A "Comment” section giving the general
viewpoint of the work reported is included.

This work has been a long-time side effort of the Center. Consequent-
ly, the compiiation represents (in some cases) original reports and re-
visions or later versions (Refs 4 and 4B; Refs 2 and 39). When these
a1 peared, the new facts were evaluated and added to the body of data with-
¢t re moval of the older items. Thus, in the "Behavior” cited in this
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work, exposures for short term (from original report) and long term (from
revised report) will both be given. In the total picture, all bits of information
are of value.

The reader will note, in the particular references, that the "Grade" or
"Class" evaluations are always in the same directions. That is, the lowest
grade or class denotes compatibility (A’ or "1") and the increase in grade or
class denotes lessened potential for compatibility ("C" or ""3"). This makes
scanning of the tabulation easier. However, for exactly what the author meant
by the particular grade or class, the reader must turn to the reference.

Support information is presented in the appendixes. Appendix A lists and
identifies the trade designations appearing in this report. Appendix B sum-
marizes the liquid propellants, fuels and oxidizers encountered in the search,
which are variously mentioned in conjunction with their contact behavior
with plastic's and elastomers.

Y“H. '
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SECTION 3, PRESENTATION
MATERIAL FUEL BEHAVIOR REF
Aclar 161 Nitrogen tetroxide Class i, to67 F 39
(<.2% motst)
Acrylic Hydrocarbon fuel Unsatisfactory 3
Acrylic fibers - See "Orlon"
Acrylic nitrocellulose, coating 50-50 Fuel blend Class D, dissolved 4B
Acrylic nitrocellulose, paint oo Class D (60 F, 304d.) 4
Acrylic :strocellulose, coating Nitrogen tetroxide Class D, stripped immediately 4B
Acrylic nitrocwilulose, paint oo Class D, 60 F, 30d. 4
Acrylic nitrocellulnse, seals oo Grade 3 5-7
Acrylic nitrocellulese Nitrogen tetroxide Class 4 at 60 F 39
((.2% moist)
Acrylic resin w/aromatic hydrocarbons| Oxygen, iiquid Irapact; 2/3 @ 10 KgM 32
Acrylic resin - See a'so "' Lucite”
Acrylic rubber - See "Acrylon”
Acrylon felt Oxygen Grade 2 5-2
Acrylon rubber BA-12 and EA-5 Hydrogen peroxide, 0% |Class 4 a1 150 F g
A L RFNA Poor resistance; {ailed after 1 hr, |27
at 80 F.
Acry'on rubber BA-12 Hydrogen peroxide (conc) {Class 4 - Unacceptable 8
Acrylonitrile-butadiene-styrene -
See ""Cycolac”
Acrylonitrile-butadiene 1000x332 Oxygen, liquid Insensitive, impact {70 ft-1b, 1/20)] 37
Acrylonitrile rubber RFNA Class 4at75 F 39
Adiprene B1156 and B1157 50/50 Fuel biend Class 4, at 100 F 39
oo UDMH Class 4, poor 8
Ay rene C Hydrogen peroxide, (% |]Class4at 150 F 39
Adiprene "L", sprayable Oxygen, ligquid Impact, very sensitive (9/10) 18
Alsthon UDMH (liguid) Clase 1, 80 F 2
Alkyd coatings - See also ""Giyptal” .
Al No. 4, _aint $0-50 Fuel blend Class D, (60 F, 30d.,) 4
Alkyd No. 4, coating oo Class D, stripped off 4B
Alkyd No, 4, coating Nitrogen tetroxide Class D, stripped immediately 4B
Alkyd No, 4, seals oo Grade 3 5-7
Alkyd No, 4, paint " Class D (60 F, 30 d.) 4
Alkyd No, 4 Nitrogen tetroxide Class 4 at 60 F 39
(<.2% moist)
Alkyd cnamel Perchloryl fluoride, Class 4 at 390 F g, 33
gaseous, dry
Alkyd resins oo Class 4at 390 F 2, 39
Alyd resins - See also "Plasken”
Alkyl chloride Pentaborane Grade 3, shock sensitive 5-8
Allyl resins RFNA Class 4at75 F 39
Aniline formaldehyde " Class 4at75 F 39
Arside 38 o) {-BERA thesigacon i
Armalon Hydrogen peroxide, 90% | Class 3 at 150 F 39
Armalon sheet " (g(xyggn . grade 1 . 5{ 74d. @RT g-z
lx:rrrr‘la 3% 5°ﬂ?ﬂ ?ﬁ;‘ecrsion coated glass Oxi;gen?qi'sgfd Ingpggga(ﬁ%l’oeé %‘ M') ) 3
Armalon TFE Felt 50/50 Fuel bieid Class C (90 d. @ 55-60 F; 2% Hg); |40
fuel discolored brown
oo Fluorine (gaseous) Wt, loss; ignited during exposure |20
to F
W 50/50 Hydrazine, 'UDMH Classzs, incompatible 8
oo Hydrogen peroxide, 90% |Class 3 at 150 F 39
Armalon 7700; 7700B Aerozine 50 Satisfactory 21
Aar‘r)neal:n 7700 impregnated with Teflon | 50/50 Fuel blend Class C {60 F, 90 d.) 4
T " " "
Armalon 77008 impregnated with Class A (60 F, 804d.) 4
AncHlon (lers @ 17008 impregnated RS Class C, fuel discolored 4B
with Teflon {ibers
Armalon 7700 impregnated with Teflon | Hydrozine family Grade 3 5.5
fibers
Armalon 7700B impregnated with oo Grade 1 5.5
Teflon fibers
‘rmalon 7700 50,50 Hydrazine/UDMH Class 2, limited service 8
malon 7700B oo Class 1, general service 8
alon 7700 50,50 Fuel blend Class C (90 d, @ 55-60 F; 2% Hg); |40

fuel discolored brown
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MATERIAL FUEL BEHAVIOR REF
Armalon 7700B 50/50 Fuel ble Class A (90 d. @ 55-60 F; 2% Ho0) | 40
Armalon 7700 and 7700B with Teflon “omoon Class 3, to 80 F 39
fibers
Armalon 7700; 7700B Nitrogen tetroxide Satisfactory 21
A Nitrogen tetroxide Class 1, to 7S F 39
(<.2% moist) Class 2, to60 F
Armalon 77008 Nitrogen tetroxide, liquid | Class A, (90 d. @ 55~60 F) 40
Armalon 7700 and 7700B impregnated ! Nitrogen tetroxide Class A (60 F, 904d.) 4
with Teflon
Armalon 7700 impregnated with Teflon oo Class B, Shore A decrease 4 units, | 4B
fibers sample slightly yellow (90 d.)
Armalon 7700B impregnated with oo Class B, Shore A increase 5 units, | 4B
Teflon fibe: 3 1.5% shrinkage (180 4. )
Armalion 7700 & 7700B impregnated oo Grade 1 5-7
with Teflon {ibers
Armalon PDX 7700 FLOX-40 (40% F3-60%0) | Class 4 at RT 39
gaseous
Armalon PDX 7700 (B) Oxygen, liquid Suitable 8
Asbestos, braided, impregnated with Hydrazine Satisfactory 1, 3
Teflon
Asbestos impregnated with Teflon Kydrazine family Grade 2 5-5
{(pump packing)
Asbestos impregnated with Teflon Liquid hydrogen Satisfactory 1,3, 11
Asbestos impregnated with Teflon Hydrogen liguid and cold | Grade 1 5-11
gas
' oo " Hydrogen, ambient gas Grade 1 5-11
Bakelite Hi-Cal 3 Class 2, no change at 120 F 2, 39
" Hydrogen, liquid Compatible for long term 8, 40
applications
" ronroo" Class 1 or 2 2
" Hydrogen, liquid and cold | Grade 1 5-11
gas
Hydrogen, ambient gas Grade 1* 5-11
*Not based on test results
Bakelite DPDB-6169 Nitrogen tetroxide (liquid) | Compatible, possibilities for use 25
as o-ring seal
Bakelite N-Propyl nitrate Satisfactory 13
Boltron 6200 (gray) Hydrogen peroxide, 90% | Class 2 at 150 F, limited 8, 39
Buna rubber Halogen {luoride family Grade 3 5-8
Buna rubber Boron hydride family Grade 3 5-6
Buna A Liquid oxygen Impact; (2/3 @ 10 KgM) 32
Buna N Aerozine 50 Unsatisfactory 21
" Anhydrous ammonia 1.9% swell (7 d. @ RT) 33
” noomn 1.4% swell (7 d. @ 160 F) 33
" Ethylene oxide Ambient temp, intermittent use 3
" 50-50 Fuel blend Class D, sample blistered (30 d,) 4B
" oo Class ?, crystals on specimen 4B
(14,
" ronoow Class 3 (60 F, 30d.) 4
" "o 70% loss in ultimate tensile (4 mo,) | 16
Buna N, Parker N413-7 50/50 Hydrazine/UDMH Class 2, limited service 8
Buna N Hydrazine Incompatibility 23
" " Class 2, 80 F 2
" Hydrazine family Grade 3 5-5
" Hydrazine, liquid Class 2 at 80 F 39
Class 3 at 120 F
" Hydrocarbon fuels Satisfactory 1, 8
" Hydrogen, liquid and cold | Grade 3 (not based on test results) | 5-11
gas
" Hydrogen, ambient gas Grade 1 5-11
. Hydrogen peraxide, 90% | Class 4 at 150 F, unacceptable 3,899
" JP/X 21% swell, 53% swell (31d, @RT) | 33
" " 47% swell (60 min, @ 350 F) 33
" " 7% swell (60 min, @ 400 F) 33
5

=
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MATERIAL FUEL BEHAVIOR REF
Buna N Nitrogen tetroxide Class D, dissolved, 60 F 4, 4B
" oo Grade 3 5-7
" v o0 Incompatible 8, 21, 39
" Nitrogen tetroxide Class 4 at 60 F 39
(< . 2% moist)
o Oxygen, liquid Incompatible 8
" .o Impact, sensitive (3/6) 18
" oo Insensitive, impact (0/10),40 ft-1b | 33
" o Slightly sensitive, impact (2/10), 33
40 ft-1b
" oo Sensitive, impact (4/10), 40 ft-1b 33
" o Sensitive, impact (4/10), 50 ft-1b 33
* "o Very sensitive (10/10) - 50 ft-1b 33
Buna N, base sealant (HT-1) Oxygen, liquid Impact, very sensitive 18
Buna N U-DETA (MAF-4) Unsatisfactory 8
" UDMBR (vapor) Class 4, 15 F 2
" UDMH (liquid) Class 4, 32 F 2
Buna N - B, F. Goodrich, Hycar 2202,] UDMH Class 2, good 8
1043 std, #1, 1001
Buma N - B, ¥, Goodrich, Hycar G 41 o Class 4, poor 8
Bupa N - Melrath Gasket and Supply, " Class 4, poor 8
Chemigum N6 12 and SL
Buna S UDMH (liquid) Class 4, 75 F 2
Buna § Hydrogen peroxide Class 4 3
Butyl, brominated - See "Hycar 2202"
Butadiene-acrylonitrile - See also
**Hycar 1000x88; 1000x132; 1001;
1011; 1014* 1041
Butadiene-styrene rubber - See "GRS"
Butyl, Enjay, 268, Enjay 551 Aerozine 50 Unsatisfactory 21
Butyl, 805-70 and 1357 .o 10% swell, poor compression set; 10
bleeds into fuel; blistered after
60d, at 75 F
Butyl elastomer, 823-70 Aerozine 50 (dynamic or | 10% swell 10, 10A
static extended service)
Butyl elastomer, 9257 and 9357 Aerozine 50 (dynamic or | Poor compression, set, 10% swell 10, 10A
static extended service)
Butyl elastomer, B480-7 oo Poor compression set, 10% swell 10, 10A
Butyl, Parker B496-7 Aerozine 50 Compatible for long term 40
applications (test temp 160 F)
Butyl, Hadbar XB800-71 "oon Compatible for long term 40
applications (test temp 160 F)
Butyl rubber Ammonia (dry) Class 2, 75 F; 2
Class 4, Hot 2
oo Ammonia, gaseous Class 2, to 75 F 39
Class 4 at Hot
"o Ammonia, anhydrous, Class 2, limited 8
dry, ambient temp
"o Ammonia, anhydrous: Grade 2 5-12
Liquid
Gas (<250 F) Grade 2 5-12
oo Ammonia, anhydrous 1% swell (7d, @ RT) 33
oo 1% swell (1d. @ 160 F) 33
"o Aniline Satisfactory 3
o Boron hydride family Grade 3 5-6
"o Ethylene oxide 20,2% swell (Td. @ 160 F) 33
oo 50/50 Fuel blend Retains 85% of ultimate tensile 16
Butyl, Enjay 035 "onroon Class 1, to80 F 39
Class 2, to 15 F
Class 4 at 80 F
Butyl, Enjay 218 oo Class 2, to 140 F 39
Class 4 at 160 F
Butyl, Enjay 268 oo Class 4 at 60 F 39
oo "o Class A (30 d. @ 50-60 F) 4B
nonoow "onroon Class C, 60 F, 304d. 4
moroom vonron Class C, fuel discolored (80 d. @ 4B
50-60 F)
oo oo Class D, fuel discolored; Shore A 4B

decrease 12 units (180 d, @
50-60 F)
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MATERIAL FUEL BEHAVIOR REF
Butyl, Enjay 551 50/50 Fuel blend Class B, Shore A decrease 6 units 4B
(30d. @ 55-60 F)
oo vonon Class C, fuel discolored yellow 4B
with white precipitate (90 d.
@ 55-60 F)
” oo Class C (B0 F, 304d,) 4
oo oo Class 3, (060 F 36
Butyl, Enjay, CR 617 oo Class 2, to85 F 39
Butyl, Goshen 1357 50-50 Fuel blend Class B, Shore A decrease 10 units | 4B
(5d. @ 70-80 F)
" o Class C, Shore A decrease 9 units, | 4B
fuel dark amber (100 d. @ 70-80F)
v oo Class D (B0 F, 68 d.) 4
v oo Class C, heavy precipitate 4B
extracted tensile loss 28.5%
(2d. @ 160 F)
A "owoon Class C (160 F 30 d.) 4
Butyl, Hadbar XB800-71 wonrom Cgss A, )tensile loss 6.8% (30 d. 4B
160 F
Buty!, Linear 7806-70 oo Class D, salts formed, Shore D 4B
decrease 13 units (7 d. @ 70-80 F)
"o "toron Class D, precipitate extracted, 4, 4B
cracked (30d. @ 160 F)
Butyl, Parco 805-70 "o Class B (1d. @ 70-80 F) 4B
oo oo Class B, fuel dark amber (16 d. 4B
@ 70-80 F,
" oo oo Class D (68 d. @ 70-80 F) softened, } 40
fuel discolored amber
v oo oo Class D(BO F, 68d.) 4
! oo 50/50 Fuel blend Class C, precipitate extracted, 4B
tensile loss 28, 8%, hardness not
measured (2 d. @ 160 F)
Buty), Parco 823-70 ronoo" Class B, Shore A decrease 8 units | 4B
(1d. @ 70-80 F)
oo voron Class C, precipitate extracted 4B
(27 d. @ 70-80 F)
' "o oo Class B (142 d. @ 70-80 F) 40
softened
oo oot Class B (80 F, 142d.) 4
Butyl, Parker 318-70 vtoroon Class C, heavy precipitate 4B
extracted, tensile loss 29.7%
(1d. @160 F)
oo oo Class C (160 F, 304d.) 4
Butyl, Parker B480-7 U Class A (2 d. @ 70-80 F) 4B
oot rtonwom Class C, Shore A decrease 10 unitg, | 4B
precipitate extracted (30 d. @
70-80 F)
oo oo Class D, Shore A decrease 17 4B
units (365 d. @ 70-80 F)
A "tonoon Class D (,J F, 1624d.) 4
oo oo Class D, tacky and flowed (7 d. 4B
@ 160 F)
Butyl, Parker B 496-7 "o Class C, )whlte crystals (90 d, @ 4B
55-60 F
Class A, tensile loss 11.4%(30d. | 4, 4B
@160 F)
Butyl, Parker XB 800-T1 ronron Class A (160 F, 304d.) 4
Butyl Precision 214-907-9 "o Class l;, violent reaction (1d, @ 4, 4B
160 F
oo e vonoon Class D, slight reaction (7 d. @ 4, 4B
70-80 F)
Butyl, Precision 9257, 9357 romron Class B (50 d. @ 70-80 F) softened | 4, 4B
Buty!l, Precision 8357 verom Class D, Shore A decrease 11 units | 4B
Butyl, Precision 9257 50-50 Fuel blend Class D, Shore A decrease 12 units | 4B
Butyl, Precision 940 x 559 "o Class A (151 d. @ 70-80 F) 4B
oo ronoom Class D, blistered (7d. 6 160 F) 4B
Butyl, Formula 120 (resin cured) oo Class C, precipitate formed (5 d. 4B
(Thiokol-RM Div) oo A 160 F)
Butyl, Formula 121 (resin cured) oo Class C, precipitate forined (5 d. 4B

(Thiokol-RM Div)

@160 F)
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MATERIAL FUEL BEHAVIOR REF

Butyl, Stillman SR 613-75 50-50 Fuel blend Class B, Shore A decrease 10 4B

units (80 d. @ 55-60 F)
monoonomn weonoon Class B, softened (540d. @ 4, 4B
70-80 F)
wow o ononon oo Class C, heavy precipitate 4, 4B
extracted, tensile loss 186%
(30d. @ 160 F)

Butyl, Cohrlastic 500 50/50 Hydrazine/UDMH | Class 1, general service 8

Butyl, EC 847 (adhesive) nowoowon Class 3, incompatible 8

Butyl, Enjay 551; Enjay No, 218 oo Class 1, general service 8

{cured with W/SP 1085)

Butyl, Enjay 62790 ronmoono. Class 1, general service 8

Butyl, Fairprene 5159 oo Class 3, incompatible 8

Butyl, Firestone D-432 nwoomrooon. Class 1, general service 8

Butyl, Goshen 1357 oo Class 3, incompatible 8

Butyl, Linear 7247-70 and 7446-70 oo Class 2, limited service 8

Butyl, Linear 8441-50 oo Class 1, general service 8

Butyl, Parco 805-70 "o Class 3, !ncompatible 8

Butyl, Parco 823-70 oo Class 1, general service 8

Butyl, Parco TC 823-70; Parco oo Class 2, limited service 8

838-80; Parco TC 419-18; Parco TC
419-17; Parco TC 419-8

Butyl, Precision 8257 and 8357 roroon e Class 2, limited service 8

Butyl, Parker B480-7 oo Class 2, limited service 8

Butyl, Stillman 613-75 oo Class 2, limited service 8

Buty!l rubber Halogen fluoride family Grade 3 5-8
noon Hydrazine family Grade 2 5-5
oo Hydrazine-type fuels Fair 25

Butyl rubber (specific formulation) v Compatible 26

Butyl elastomer, Parco 838-80 Hydrazine /MMH /water Satisfactory after 3 weeks 14

fuel blend (4:1:1)
Butyl rubber, Compound 805-70 Hydrazine, liquid Class 1, to 140 F 39
Buty] rubber Hydrogen: Liquid and cold Grade 3 5-11
gas
Ambient gas Grade 1 5-11

Butyl A-3405 and SR-384 Hydrogen peroxide, 90% | Class 4 @ 150 F 39

Butyl rubber JP-4 Fuel Deleteriously affected at RT 27

Butyl 218 JP-X Fuel Excessive swell (7 d. @ RT) 34

Buty! rubbe Mixed amines No apparent effect (7 d, @ RT) a8
oo voon Stiffened (7 d. @ RT) 38

Butyl coated cotton airplane cloth "o No apparent effect (7d. @ RT) 38

{white)
Buty! coated cotton airplane cloth "o No apparent cffect (7 d, @ RT) 38
(black)
Butyl rubber - Vistanex "o No apparent effect (7 d. @ RT) 38
Butyl rubber Nitrogen tetroxide Incompatible; life of 1 to 2 days 41
at 160 F
v moonoom 30% volume increase; rapid and 18
large drop in ultimate tensile
" " " " " Grm 3 5-7
oo oo Not chemically compatible 8
Butyl rubber (very low saturation) Nitrogen tetroxide Retains properties to fair degree | 25
(4 wks, immersion) while
maintaining low volume swell,

Butyl, Enjay oo Class D, severe 14A

Butyl, Enjay 268; 551 oo Cilass D (80 F - 304d.) 4
woonem Nitrogen tetroxide Class 4 at 63 F h 1)

(<.2% molst)

Butyl, Enjay 268 Nitrogen tetroxide, liquid| Class D, (55-80 F) dissolved 40
v Nitrogen tetroxide Class D, dissolving (1d. @65 F) | 4B
voonoon oo Unsatisfactory 21

Butyl, (Enjay 551) oot Class D, 40% volume swell 4B
oo vtonoon Unsatisfactory 1

Butyl, Formula 120 (resin cured) oo Class D, 55% volume swell in 2 4B

(Thiokol, RM Div) hr (63-67 F)
Butyl, Formula 131 (resin cured) oo Class D, 84F volume swell in 2 48
(Thiokol, RM Div) hr (63 -87 F)
8
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MATERIAL FUEL BEHAVIOR REF
Butyl, Formula 120 and 121 (Thiokol, | Nitrogen tetraxide Class 4 at 67 F 39
RM Div) (<. 2% molst)
Butyl, 3IM-11092-3A Nitrogen tetroxide Class D, Shore D decrease 14 4B
units (1 d. @ 70-80 F)
Butyl, Parco TC-419-19A oo Class D, Shore D decrease 28 4B
units (1 d, @ 70-8n F)
Butyl, Parco 805-70 oo Class D, blistered in 4 hr 4B
(70-80 F)
oo Nitrogen tetroxide Class 4 at 80 F 39
(<.2% moist)
Butyl, Parco 846-80 Nitrogen tetroxide Cg.u D, 35% volume swell (1 d. 4B
65 F)
oo e Nitrogen tetroxide Class 4at 65 F 3
(<. 2% moist)
Butyl, Parker 77-545 oo Class 4 at 60 F 39
Butyl, Parker V494-7 oo Class 4 at 87 F 39
Butyl, Parker B496-7 Nitrogen tetroxide C:asa D, ?inolving in1 hr 4B
70-80 F
oo oo Compatible for short term usage 28
Butyl, Parker B496-7; XB-1235-10 Nitrogen tetroxide Class 4at 80 F 39
(<.2% moist)
Butyl, Parker 805-70 Nitrogen tetroxide Class D (65 F, 7d.) 4
oo Nitrogen tetraxide, liquid | Class D (7 d. @ 55-65 F) became | 40
tacky
Butyl, Parker XB-1235-10 Nitrogen tetroxide Class D, 63% volume swell, Shore| 4B
A decrease 50 units (7d, @
70-80 F)
Butyl, Parker XV-1235-2 and Nitrogen tetroxide Class 4 at 80 F 3%
XV-1235-5 (<. 2% moist)
Butyl, Parker KB-1235-10 Nitrogen tetroxide Class4at?5 F 39
(<. 2% moist)
Butyl, Precision 1330 x 20 Nitrogen tetroxide Class D, became tacky (7 d. @ 70)] 4B
oo Nitrogen tetroxide Class 4atT0 F 39
(<. 2% moist)
Butyl, Stillman SR 613-75 Nitrogen tetroxide c:us l)), sample flowed in 3 hr 4B
65 F
Butyl rubber, protective coating Oxidizers (general) Undergoes slight attack, but 16
substrate is protected
Buty! rubber Oxygen, liquid Incompatible 8
oo oo Impact, violent detonation 18
Butyl Fairprene Yoo Impact; (4/6 @ 10 KgM) 2
Butyl rubber Pentaborane Incompatible 8, 22
Butyl rubber (with carbon) Perchloryl fluoride, Class 4at 390 F 2 3
gaseous
Butyl, brominated N-prapyl nitrate Sample dispersed (7d. @ 160 F) M
Butyl, chlorobutyl, MD 551 rooroom Sample dispersed (7d. 6 180 F) M
Butyl, Enjay 035 oo Fell apart (7d. @ RT) L7}
Butyl, Enjay 218 A Shore A, loss - i1 to ¢6; 45% M
swell, to excessive (7d, @ RT)
"ot oo Fell apart (1d. @ RT) 7
Butyl, Enjay 325 oo Shore A, loss - 2%; 28% swell M
(1d. G100 F)
Butyl, Enjay 325 Prapy! nitrate Shore A, loss - 4 to 58; 45% to M
7Tawelli(7d. G100 P
Butyl, Enjay 218 (and w/fillers) RFNA Severely attacked at room 27
temperature
Butyl, Fairprene U-DETA (MAF-4) Satisfactory ']
Butyl rubber UDMK ( Liquid or vapor)] Class 3, 18 F, L
Class 4, 130 F
Butyl rubbers (certain) UDMH Satistactory 3
Butyl (resin cured) . 10% swell (21 d. @RT) 3
oo . 163 swell (14d. Q160 1) 1]
Bulyl'“Cl.\’lcno Rawhide-Stvrene 9623 " Class 3, good L ]
and 981
Butyl, Chicago Rawhide-Sivrene 9694 " Class 3, fair ]
and 20816
Butyl, Chlorobutyl, MD 33} " Shore A, from - 1toloss - 1)
11; 148 0 168 swelt (7 ¢, @ RT)
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FUEL
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BEHAVIOR

REF

Butyl, chiorobutyl, MD 5§51

Butyl, Conn Hard Rubber 3601
Butyl, Enjay 218

" " "
" " "
L1 " ”

" " "

Butyl, Firestooe Rubber, D404
(Tellurac. sullur cure)

Butyl, Firestone Rubber D430, D431,
D432

Butyl, Firestone rubber D408,
Polyisobutylene (Tellurac, sulfur
cure)

Butyl, Parker Applisace, 37-014 and
37-02¢

Butyl, 908-70 and 003-90

Butyl, Precision Rubber, 907-90 and
25-70

Batyl, Precision

Butyl, Stiliman Rubber, SR 813-73
Butyl, Stomer Rubber, BS-33
Butyl, Syathetic Rubber Products,

1]

Shore A, loss - 23; 24% swell
(14d. 6160 F)

Class 2, good

Shore A, loss ol 11024 (7d, @
@ RT)

Shore A, loes of 8 to 24 (14d, @
RT)

Shor)e A lossof 8to24(214d. @
RYT

Slor;A, loss of Tand 10 (42d, @
RT

Shore A, loss of 6 and 7 (84 d.
@ RT)

Shore A, loss of 121030(7d. 6
160 F)

Shore A, loss of 12 to 18 (14 d,
@160 F)

Shore A, loss of 1 and 14 (21 d.
@160 F)

Shore A, loss of 35 (26 d. @
160 F)

Shore A, loss of 10 and 15 (42 d.
@160 F)

Shore A, loes of 15 and 16 (3 mo
@160 F)

Shore A, loss of 6 and 15 (6 mo
@ 160 F)

10% to 23% swell (7d. @ RT)

12% to 17% swell (14 d, @ RT)

107 to 18% swell (21 d. @ RT)

9% and 11% swell (42 d. @ RT}

8% and 107 swell (84 d. @ RT)

167 to 23% swell (7 4. @ 160)

16% to 23 swell (14 d. @ 160 F)

18% swell (21 d. @ 160 F)

22% swell (26 d. @ 160 F)

117 and 169 swell (42 d. €@ 160 F)

14% swell (3 mo @ 160 F)

14% and 19% swell (6 mo @ 160 F)

Shore A, loss - 16 to 25; 18% to
25 swell (60 min @ 350 F)

Shore A, loss - 21 to 34 25% to
S07% swell (60 min @ 400 F)

11% and 12F swell (74, @ RT)

Shore A, loss of 6 and 8 (7 d.
€@ RT)

Shore A, loss of 3029 (74d. €

RT)
13% 10 0T swell (1d. @ RT)
Class ). fair

Class 2, good
Clans 3, fair

Class 2, good

Class 2, goud
Class 2, good

Shore A, loss of 32 (1 d. €@ RT)
21T swell (T 4. @ RT)

Class 2, good

Class 2, good

Class 2. good

g 2 2R
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MATERIAL FUEL BEHAVIOR REF
Butyl, Thiokol Chemical, C 42986-1 | UDMH Class 2, good 8
and C 55935
Buty! rubber, phenolic, cured: Parker | Aerozine 50 Unsatisfactory 1
XB 1235-10
oo Nitrogen tetraxide Unsatisfactory 21
Butyl phenolic elastomer oo Short term static service 10
Butyl-phenolic elastomer B498-TRV, Nitrogen !etroxide Predicted 7-day service 10A
11092-3A {Dynamic or static short
term service
Butyl-phenolic elastomer TC 419-19A oo Surface oxidation after 11-Day 10A
immersion
Butyl-polyethylene Blends (Hi D.) RFNA Withstood 500 hr room tempera- 27
ture
0 ’
Capran 391 (Polyamide film) Nitrogen tetroxide: Class 4 at 87 F 3
(<. 2% moist)
Carbon with plastic binders Chlorine trifluoride Incompatible 24
oo Halogen {luoride family Grade 3 5-8
Carboxyinitroso terpolymer Nitrogen tetroxide Resistant (90d. € 165 F) 43
Cellulose Perchloryl fluoride, dry | Class 4, 80 F ]
" Perchloryl fluoride, Class 4 at 80 F 3
saseous
Cellulose 90 and 150 U-DETA Unsatisfactory 12
Cellulose acetate - See also "Mystic
tape”
Cellulose acetate Hydrazine, anhydrous Incompatible (Class C) 8
oo Rydrazine, liquid Chass 4t 5 F 30
* Bydrazine hydrate Incompatible, Class C [ ]
Rydrazine Nhrydrazine Incompatible, Class C s
nitrate/water
oo Perchloryl fluoride, dry | Class 4, 80 F  §
oo Perchloryl fluoride, Class 4at 80 F 9
gaseous
oot Propellant 113 Slight loss in weight 13
Cellulose ac~tate butyrate, Kodapak I | Nitrogen tetraxide Class D, disintegrated (1d. @ 4B
70-80 F)
Cellulose acetate butyrate - See also
" P nn
Cellulose acetate butyrate Oxygen, liquid Impact; 2/10, 9/20 @ 10 KgM 3
Cellulose compounds RFNA Class 4t 8 F »
Celluiose uitrate Prapellant 113 Slight loss in weight 13
Chemigum No. 12 $0.30 Fue! blend Class 42t 100 F b
Chemigum SL (urethane elastomer) oo Casséat™S F ¥
Chemelic MT-411 (Teflon Fiberglas) | Yydrogen peroxide, 0% | Clase 2at )30 F ]
Chlorinated polyether - See also
“Penton”
Chloripated polyether Nitragen tetramide Slight chemical attack after 34 10A
hours
e e e “ e w May be impact-sensitive 10
Chiorisated polyether Oxygen, liquid mﬁ;’!) . impact (T0 ft-1, 0/20;] 37
Chlortnated rebber RFNA ChasSto S F 3
Chloraf eorocarbon Liquid axygen l?:c.l; 0/20, 020, 0°20@ 10 b+ ]
Chloraprese Aerosine 53 Ussatisfactory 1
Cnloroprene, Goshen 1188 $0/30 Nydrazine /UDMIt | Class 3, limited service s
Qhlorcprene, Lissar 7334-70 “oroono- Class 2, limited service s
Chlorgprene, Parco 347-90:318-70 .oron Class 3, limited service s -
Chioraprene Nitrogen tetroxide Usaatistactory 3} 3
.o .oror Clags D, severe 14A
.o tetroxide Cass a3 F »
(< . 7% motet) i
Cohrlastic 300 {($ikicone) Aerotine 30 Unsatiefactory n e
. $0-50 Pue} blendt Class D, Svore A tacrease 11 a3 3
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MATERIAL FUEL BEHAVIOR REF

Cohrlastic 300 (8ilicone) $0-30 Fuel blend Class D (S0 F, 90 d.) 4
oo oo Hydrazine family Grade 3 5.5
oo Nitrogen tetroxide Unsatisfactory 21
A . " " ”n " " L1} Grm s 5.1
oo oo Class D, dissolved (304. @ 4, 4B

$5-60 F)
oo Nitrogen tetroxide Class 4 at 80 F k1)
(< .2% motst)
Co-Polymer P-200G, paint (Epoxy) 50/50 Fuel blend Class D, 160 F 4
Co-Polymer P-200G, coating (Epoxy) woron Class D, coating washed olf 4B
within 3 min (160 F)

Co-Polymer P-200G (Epoxy) Nitrogen tetroxide Grade 3 5.7

Co-Polymer P-200G, paint (Epoxy) "o o” ClassD, 15 F 4

Co-Polymer P-200G, coating (Epoxy) oo Class D, dissolved in 2 min (15 F)| 4B

Copper-braided Teflon Fluoramine family: Gas Grade 1 5-9

Grade 1 5-9
voorroonoon Nitrogen trifluoride Satisfactory in gaseous s -vice 8
oo Oxygen difluoride: Liquidl Grade 2 5-13
Cas Grade 2 5-13
Cordo plastic coating {E-1 resin + Hydrogen peroxide, 0% | Class 4 at room temperature 39
H-26 activator)

Cyanopropyl silicone Nitrogen tetroxide Incompatible 26

Cycolac (natural color) (acrylonitrite- | Hydrogen peroxide, 90 | Class 4 at 150 F 39

butadiene-styrene)

Dacron 50-50 Fuel blend Broke up in 24 hrs 15
” Hydrazine Broke up in 24 hrs 15
” Hydrogen, liquid Satisfactorr 1,3
" Hydrogen; Liq & cold gas | Grade 3* 5-11

Ambient gas Grade 1 5-11
*Not based on test resulisl
Dacron cloth: Dac-2100; Dac-2101; Hydrogen peroxide, 90% | Class 2at150 F 39
Dac-2102

Dacrom IRFNA Disintegrated immediately 15
* MON Disimtegrated immediately 15
” Nitrogen tetroxide Disintegrated immediately 15

Dacron felt Oxygen Grade 2 £-2

Dacron Perchloryl {luoride, dry | Class 4, B0 F 2
- Perchlory! fluoride, Class 4 at 390 F 39

gaseous

Dapon 33 Hydrazine, liquid Class 4 at 140 F 3

Dapon 35, glass filled. and unfilled 50/50 Fuel blend Class 2, Y015 F h i
o e UDMH Class 2, good 8

Delrin Aerozine %0 Unsatisfactory 21
- $0/50 Fuel blend Class 4 at 80 F »

oo Class D (60 F, 904d.) ¢
Class B. shrinks T:(30d. & 4B
$3-80 F)
Class D, shrinks 397, Shore D 4R
decrease 19 units (90 d, i1
33.¢0 F)
Hydrazine tamily Grade 3 $-3
Nitrogen tetroxde Unsatisfactory b 3]
oo Grade 3 8.7
Class D, severe A
Class D, reaction in | br, 4B
oo Class D(SS F, Y0 4.) 4
Nitrogen tetronide Class 4 2180 F »
(. 2% moist)

Dially) phthalate Hydrazine, anhydrous Incompatible, Class C ]
s Hydrazine hydrate incompatidble, Class C [ ]
o Hydrazine hvdrazine Incompatible, Class C ]

altrate water
RFNA j Class & at nrF »
12
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MATERIAL FUEL BEHAVIOR REF
Diallyl phthalate UDMH (liquid) Class 4, 5 F ]
Disogrin oo Class 4, <140 F 2
Dow Corning elastomer Fluorine: Liquid Grade 3 5-10
Gas Grade 3 §-10
oo e Fluorine gas Class 4, all temps, 2, 3
Duroid 5600 ({iber-reinforced Teflon) | Hydrogen peroxide, 90b | Class 3at 150 F 30
Duroid 5600 Oxygen s ignition temp - 470 C | 42
at 7500 psi; 468 C at 2000 psi
Duroid 3650 " Spontanecus ignition temp - 444 C | 42
at 7500 pai; 461 C at 2000 psi
Duroid $870 " Spontaneocus ignition temp - 463 C | 42
at 7500 psi; 452 C at 2000 psi
Duroid 1813 " Spontanecus ignition temp - 463 C | 42
at 7500 pei; 463 C at 2000 pei
Dynamar (experimental polymer) Nitrogen tetroxide Incompatible 26
Dynel felt Oxygen Grade 2 $-2
EPR, Ethylene propylene rubber, 50-50 Fuel blend Class A, volume sweil, not 4B
Formula 132 measured (30 d. 160 F)
EPR, Ethylene propylene rubber Nitrogen tetrofluoride Promising compatibility b ]
EPR, Ethylene propylene rubber, Nitrogen tetroxide Class C, discolored N2Og: 4B
Resistazine 74 soltened (5 d. €@ 65 !i
EPR, Ethylene propylene rubber, . Class A {3d. @60 F) 4B
Formula 132
oo " Class B, Shore A decrease 8 4B
units (5d. @60 F)
oo v Class D, Shore A decrease 18 44
units (74. @ 60
* o .o Class B, Shore A decrease ¢ 4B
units (1d. @68-12 F)
T oo " Class D, degraded (3 d. €@ 4B
6s-T2 F)
" " Class D, fell apart on handling 4
(304d. @ 63-87 F)
EPR, Ethylene propylene rubber, mq Nitrogen tetroxide C‘Q":S[;") soft and gummy (4 d. 4B
EPR, Ethylene propylene rubber, ” Class D, dissolved (4d. @63 F) | 4B
E-612-2
EPR, Ethylene propylene rubber, " Class D, saft and guiamy (7 d. 4B
E-622-1 e P
EPR, Ethylene propylene rubber, ' " Class D, dissolved (18 d. @ 4B
X-7000-1 thru 7 and 9 thru 11 G381 F)
EPR, Ethylene prapylene rubber * ClassD(0OF, 7d.) 4
Formulas 118 and 117
EPR Ethylere-propylene rubber Perchioryl {luoride compatibility n
Epocast Oxygen Grade 3 $-2
Epocast 202 : Oxygen, liquid Impact sensitive (3.10) 18
Epocast, potting resin 12 oowoo- Impact sensitive (318) 18
Epoxidized olefin - See slso "Oxirom™
Epoxy - See also “Ainkdite”,
“CaPaolymer P-200G™, " Rezklad™
Epoxy case resins - See also “Epon”,
" Epaxy lite”
Epaxy compouns’s - See also ‘“Hysol”
Epaxy ECU4T, EC1505. EC150¢ Aeroaine Umsatisfactory n
Epoxy: EC-1469, EC-1470, EC-1508, | Aerceine 3 No visible change ia 24 Ay 10
EC-1508, Zpom VI W'A, Epoa VIIl imeersion &t 78 «§ F,
WA
Epaxy (adaesives & costings) EC-1470, . No visible change (M Ar €T3 ) 10A
EC-1594, EC-1630, EC-1489
Epany rement and filler .o No visible change (M Ar @ S P) 10A
Epaxy Epon 4-104, Epon 3-100-1, .o No visibie change (M r @ TS ) 10A
Epca 8-31. Epon 929, Epon VI,
WA
13
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MATERIAL FUEL BEHAVIOR REF
Epoxy: Epon 828, Epon VI, Epon VIII, | Aerozine 50 Unsatisfactory 21
Epon 4232, Epon 901, Epon 1031,
Epon EX1469
Epoxy, modified, Epon 422, Epon v No visible change (34 hr € 75 F) 10A
YP-100
Epoxy, modified, Epon 1031 o No visible change (24 hr €1 75 F) 10A
W/BFp-400 other than slight soltening
Epoxy, novolac type, Epon 1031/BF)y v Saftened in 24 hr, 75 :5 F 10, 10A
Epoxy novolac (Dow) oo No e in apprarance Wt change| 36
~+0, 425 (7d. @70 F)
Epoxy novolac Bisphenol A (Dow) .o No change in appearance, 3
Wt change -+0.42% (1d. 6 0 F)
Epaxy novolac, Bisphenc! A (Shell) o Rough surface (2 d. ¢ 70 F) 36
Epaxy novolac (Shell) ' Rough surface (2d. & 70 F) 3
Epoxy novolac, Bisphenol A (Dow) " Appearance good (2 &, € 70 F) 36
Epoxy novolac (Dow) ’ Appearance good (2 d. @ 70 F) 3
oo nom " Dissolved (7 d. & 70 F) 3
Epoxy novolac resin system - Good, no crazing (30d. @ 60 §) 36A
Fair, severe crazing (30d, @ 36A
100 F)
Epaxy novolac/glass composite Fair, slight swelling (1 mo. & 60 | 368
F)
Fair, slight delamination (1 mo. 3B

Epaoxy, novolac;giass filament

. .

Epoxy Laminate

Epaxy. Epon, Mareg 4}

Epaxy cements

Epoxy-filled carbos {Karbate ¢13 &
*2)

Epaxy No, 1 Co atings

Epuxy No. 3. modifted
Epary No, ?

AMORiA, tadraus

Boean M dride famihy
Chlorine trifluorde,

hquid
30.30 Fuei blead

@ 100 F)
Flexure, 97.07 ret (7d. @ 60 F)
Flexure, 84.5 . ¢1(30d,. G 60 T)
Flexure, 83.57 ret (90d, ¢ 60 F)
Flexure, 93.27 ret (7d. 5 100 F)
Flexure, 34.9¢ ret (30 d, § 100 F)
Flexure, 47.6% ret (90 d, € 100 F)
Hardness, -5 change (7d, @80 F)
Hardness, -8 change (30d. @ 60 F)
Hardness, -5 change (90d. & 60 F)
Hardness, -5 change (7 d. 2 100 F)
Hardness, -10 change (30 4d. &
100 F)
Hardness, -18 change (90 d. & 100
F)
Shear, 69.2% ret (T d. 1 60 F)
Shear, 35.77 ret (30d. 06O F)
Shear, .67 ret (90d. & 60 F)
Shear, 58.2% ret (7 4. 21100 F)
Shear, 31. 7% ret (30 d. 2 100 F)
Shear, 31.5%re2 (90d w100 F)
Flexure (lorg), 88.5% ret (T d,
@ 60 F)
Flexure tlong), 86 6% ret {30 d.
1680 F)
Flexure (long), 49.0% ret (90 @.
% 60 P
Flexure (long), 32.5% ret (T 4.
100 F)
Flexure tlang), 4) 87 ret (30 d.
# 100 F)
Flexyre {lone), 36.27% ret 190 4,
1 100 F}
Uasatisfactory
Class ) to2 F
Grade )
Class 4 at 78 F

Clase D, dissolkva (Y0 4. &
$3-60 F)

Class D, wiges swaliva (0 4, G
$5-80 F)

Class L, stripped off (304 @
$%-90 F)

B8 K % B RREEKRES % RARKKERKERS

[ ed -~ guuu
o 3 b e~

i —— QR T TG LNy -




‘;

MATERIAL FUEL BEHAVIOR REF
Epaxy No. 9 50/50 Fuel blend Cla;n° D, dissolved (30d, @ 4B
55-60 F)
Epoxy paints No. 1, Modified No. 8, oo Class D (60 F. 30 d,) 4
No. 7, No. 9, 680%
Epaxy, Epon V1 o Class D (35-60 F) 4B
Epaxy, Epon V1, oo Class 4 at 6O F 39
Epoxy, Epon 422, 4-3 (Adhesive) oo Class D, blistered and decom- 4B
Epoxy Epon 828 50/50 Fuel blend C;?; cl.'>. )decompoow (1d. @ 4B
~80 F
v oo Class 4 st 80 F 39
.o oo Class D, 8O F, 304d. 4
Epaxy Epon 1031 (with PMDA) * Class D, disintegrating in 1 hr 4B
(70-80 F)
oo e oo Class 4 at 80 F 39
Epoxy, EC 1469 v Class 42t 60 F 3
roro» oo Class D (35-60 F) 4B
Epary No. 6809 "o ' Class D, peeled off (304d. 6 4B
$5-80 F)
Epaxy laminate oo Class D, 30d. @ 55-60 F; 40
delaminated
Epaxy-glass laminate e Class 4at 60 F »
Epaxy-glass laminate (compoeition . Class D (60 F, 180 4d.) 4
unimown)
.o " Class C, purtly delaminated 4B
(90d. @ 55-60 F)
Class D, delaminated, 80% 4B
volume swell (100 d. G 55-80 F)
Epoxy, Epon 828 (plastic) $0/50 Hydrazine/UDMH | Class 3, incompatible )
Epoxy glass laminate oo Class 3, incompatible [ ]
Epaxy resia Hi-Cal 3 Class 3, NCGI120F 2,9
Epaxy, Epon Hydrazine, liquid Class 3, 1o 13 F 3
Eposy, Epon Hydrazine, anb-drous Limited pervice, Ciass B ']
Epaxy, Epon 838, sealant Hydrazine family Grade 3 5-3
Epaxy, Epon V1, sealant .o Grade 1 $-3
Epaxy, Epon Hydrazine Rydrate Limited service, Class B [ ]
Epaxy, Epon Hydrazine hydrazine Limited service, Class B {3
nitrate ‘water
Epoxy, ECMT, EC1593, EC1396 Nitragen tetroxide Unsatisfactory N
Epamy, No. 1, paint Nitrogen tetroxide, Class D (30 d, @ 33-60 F) 40
tiquid dissolved
Epaxy: No. 1: No. $; No, 7; No, §; Nitrogea tetraxide Chassdat8F 3»
6a0d {<.2% moist)
Epaxy No. 1, No. 7, No. 9, 8808 Nitrogen tetraxide Chs:.l:.r?w immediately 48
{
Epaxy, madified, No. 3 Clase D, stripped tmmed'ately 48
($35-80 F)
Epaxy, modified, No. $ Nitragea tetraxide Class ¢ 2 80 F »
(< .2 moust) .
Epoxty, paist No. 1. Modified No, 8, Nitrogea tetroxide Class D (OO F, 304d.) 4
No. 1, No. 9, $809
Epoxy: Epon 828, Epon VI, Epos VID, - Unsatisfactory n
Epon 422, Epon 901, Epon 1031,
Epon EX1487
Srals: No. 1, Modified No, 3, - v Grate 3 $5-7
No. 1, No. 0. 6300
Epany X-Epon 4-104; Epaxy X-Epon = Softens and dulls byt recovers 10A
$-100.1 well after apiliage or | hr. rapor
<=posere
Epaxy. Epon 422, Adhesive - - c::hwmuc.a L]
Epay. Fpon 42 tetromide Cassd st 80 F
{«. X% molet}
Epaxy. Epws 028, pottisg compound Nitrogea tetraxdde Clase D, €issoived (33-80 I) 48
Epany. Epon 838 - - Class D, decomponed ia 1 by 48
10-80 F)
Epaxy. Epon A28, seale Grate 3 8.7
Epary, Epon 828 - Clase DO F, 304

13
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MATERIAL FUEL BEHAVIOR REF
Epoxy, Epon 828 Nitrogen tetroxide Class 4 at 60 F 39
(<.2% moist)
Epoxy, Epon: VI; VII; 422; 901; 1031; v Class 4at75 F 39
Ex1469
Epaxy, Epon 1031 (with PMDA) Nitrogen tetroxide Class D, )aurtace attack (1d. @ 4B
70-80 F
Epox: Epon 1031 (with PMDA) Nitrogen tetroxide Class 4 at 80 F 39
(<.2% moist)
Epoxy, novolac type Nitrogen tetroxide Slight discoloration during splash | 10
test
Epoxy, novolac type, 1031/BF3 oo Rapid colar change (24 hr) during | 10
immersion
Epoxy novolac (Dow) rtorom Severely pitted (7T d. @ 70 F) 36
Wt charge - +5.70
Epoxy novolac {Dow) v Slight surface attack (2d. @ 70 F) | 36
e e o Severely pitted (7 d. @ 70 F) 38
Epaxy novolac; Bisphenol A (Dow) "oeow Dissolved (7d. @ 70 F) 36
Epaxy novolac; Bisphenol A (Shell) oo Severely degraded (2 d. @ 70 F) 36
Epoxy novolac; Bisphenol A (Dow) oo Degraded (2 d. & 70 F) 36
Epaxy novolac (Shell) oo Completely degraded (2d. @ 70 F)| 36
Epoxy novolac resin system oo Poor, severe crazing (30 d, @ 36A
€U F)
Pour, severe errosion (30d. @ 36A
160 F)
Epoxy, novolac type, Epon 1031 oo Slight discoloration during splash | 10A
W/BF 4 {adhesive) test, No Change in 24 hr.
Epoxy, novolac type, Epon 1031 oo Rapid color change; no visible 10A
W/BFy4 change in 24 hrs immersion
Epoxy novolac oo Fiexure, 73.4% ret(7d. @60 F) | 36C
.o oo Flexure, 21.7% ret (30d. @ 60 F) | 36C
o o Flexure, 14.2% ret (90 d. @ 60 F) | 36C
nooe moo Flexure, 18.2% ret (1d. @ 100 F) { 36C
w oo L Flexure, 18.7% ret (30 d. @ 100 F)| 36C
"oon oo {Severe corrasion) (80 d. @ 36C
100 F)
"o e Hardness, +7 change (7 d. @ 60 F)| 36C
"o moo Hardness, +1 change (30d, @ 36C
60 F)
wooom oo Hardness, -16 change (90d. @ 36C
60 F)
"o "o Hardness, 0 change (7 4. @ 100 F)| 36C
"o oo Hardness, +5 change {(30d. @ 36C
100 F)
Epoxy, novolac/glass filament oo Shear, 65,0% ret (7d. @60 F) 36C
oo e oo Flexure (long), 16.6% ret (7 d. 36C
@ 60 F)
oo e oot Delamination (7 d. @ 100 F) 36C
Epoxy laminate " " Unsatisfactory 21
Nitrogen tetroxide, Class D (30 d. @ 55-80 F) 40
liquid delaminated
Epaxy-glass laminate (composition Nitrogen tetroxide Class D (60 F, 304d.) 4, 4B
unknown)
Epoxy laminate Nitrogen tetroxide Class 4 at 60 F 39
(<. 2% moist)
Epaxy Oxygen, liquid Impact; 2/25, 3/3, 3/6, 2/2, 2/20] 32
@ 10 KgM
" "o Violently impact sensitive 32
Epoxy resin "o Moderate impact detonation 18
Epaxy, Epon 6 adhesive "o impact sensitive (6/10) 18
Epaxy, Epon 8 adhesive oo Very impact sensitive (2/2) i8
Epoxy, Epon VII, curing agent A "o Very impact sensitive (10/10) 18
Epoxy, Epon 92 "o Very impact sensitive (10/10) 18
Epox, Epon, sealant #718 oo Very rigid; shattered under im- 17
pact
Epaxy, Epon 828 (CL) set resin "o Impact sensitive (5/10), (2/2) 18
Epoxy, Epon 828/fiberglass laminate R Very hard (Epon VI); shattered 17

w/ Epon VI

16
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MATERIAL FUEL BEHAVIOR REF
Epaxy, Epon 828/fiberglass laminate Oxyzen, liquid Sealant very rigid; shattered 17
w/718 sealant under impact
Epoxy system J4899 oo Impact insensitive (0/20) 18
Epoxy adhesive .o Impact; 7/10 €@ 10 KgM 32
Epaxy, adhesive "o Incompatible ]
Epaxy-bound sieel .o Impact; 5/5 @ 10 KgM 32
Epoxy cement oo Impact; 2/2, 5/20, 2/3 @ 10 KgM | 32
Epaxy laminate, glass fiber v Moderate impact detonation 18
e v . oo Impact sensitive {7/10) 18
Epaxy-gle-s oo Impact; 2/3, 19/20, 20/20, 2/2, 32
2/2 @ 10 KgM
Epaxy, Epon/mylar sealant oo Impact sensitive (3/10) 18
Epaxy- Phenolic "o Impact; 20,20 @ 10 KgM 32
Epoxy-polyamide adhesive "o Impact; 3/3 @ 10 KgM 32
Epaxy, Egon 828/polvamide 115 o Very hard & brittle 17
Epoxy (filled) and polyamide (filled) .o Impact; 16/24 @ 10 KgM 32
adhesive
Epoxy and polysulfide v Impact; 10/20 @ 10 KgM 32
Epoxy potting compound o Impact; 1/1, 1/1 @ 10 KgM 32
Epaxy resin w/inert filler .o Moderate impact detonation i8
Epoxy, Scotchcast #5 oo Impact sensitive (5/10) 18
Epaxy resins Perchloryl fluoride, dry | Class 2, 390 F 2, 39
v RFNA Class 4at75 F 39
Epaxy, Epon YB-100, coating v Class 4at 75 F 39
Epaxy, Epon 400 XR61, coating " Class 1, to 15 F 39
Epoxy, modified, coating " Class 4 at15 F 39
Epaxy, Epon 470 and Epon 471 WFNA Ciass 4, all temps, unacceptable | 2, 8, 39
Epoxy, aluminized (protective coating) | Oxidizers (general) Satisfactory for non-flat surfaces | 16
such as fayings (edges only
exposed)
Epoxylite 5302 Oxygen, liquid Very sensitive (2/3) 18
Ethyl acetate Pentaborane Grade 3 (Shock sensitive) 5-6
Ethy! cellulose Hydrazine, anhydrous Limited service, Class B 8
A Hydrazine, liquid Class 3, at 715 F 39
oo Hydrazine family Grade 2 5-5
v Hydrazine hydrate Limited service, Class B 8
o Hydrazine /hydrazine Limited service, Class B 8
nitrate/water
"o Perchlory! fluoride, dry | Class 4, 80 F 2, 39
Ethylene propylene rubber -
See also "Resistazine’’, "EPR"
Exon 400 XR61 RFNA Withstood 168 hre @ 80 F, 1 hr 217
(Chlorotrifluorocethylene) @i60F
Exon 400 XR61 JP-4 Fuel Exceptional resistance to RT 27
immersion. Loat 41% of tensile
a’ter 72 hrs @ 80 F, Partially
dissolved at 180 F
Fairprene 5159 Aerozine 50 Unsatisfactory a1
Fairprene 5159, potting compound 50/50 Fuel blend Class D (60 F, 30d.) 4
v vorom Class D, swollen; became brittle | 4, 4B
(30d. @55-CO F)
Fairprene 5051, neopreae on duck Hi-Cal 3 Class 4, stiffened at 77 F 2, 39
Fairprene 5039, neoprene on nylon Hi-Cal 3 Class 4, became brittle at 77 F 2, 39
Fairprene 5189 Hydrazine faniily Grade 3 5-5
Fairprene PS57-167 (Viton A, 116 Hydrogen peroxide, 90% | Class 2 at 150 F 39
glass)
Fairprene PS57-168 (Viton A, Dacron) woronn Class 2at 150 F 39
Fairprene (Viton A); 5806; 5807; 5809 oo Class 2 at 150 F 39
Fairprene 5159, potting corupound Nitrogen tetroxide Class D (80 F, 30d.) 4
o e oo Class D, 400 volume swell (14d.| 4B
@ 55-60 F)
"” " " i3] " ” " t Umai.(actOry 21
Fairprene 5159 Nitrogen tetroxide Class 4 at 60 F 30

(<.2% motst)

17
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MATERIAL FUEL BEHAVIOR REF

Fairprene seals Nitrogen tetroxide Grade 3 5-7

Fairprene, butyl U-DETA Satisfactory 12

Fairprene, Viton 84-001 " Unsatisfactory 12

Fiberglas Aniline Satisfactory 3

Flexitallic ¢illed with asbestos Hydrogen, liquid and cold| Grade 1 5-11

gas

"o Hydrogen, ambient gas Grade 1 5-11

Flexitallic filled with Teflon Hydrogen, lquid and cold| Grade 1 5-11

gas

oo Hydrogen, ambient gas Grade 1 5-11

Flexitallic (Teflon & metal) Nitrogen tetroxide Grade 1 5-7

Flexitallic gaskets U-DETA Satisfactory 12

Flexitallic gaskets (Canadian asbestos | U-DETA (MEF-4) Satisfactory 8

filled, or Teflon filled)

Fhluorel Aerozine 50 Unsatisfactory 21
" Chlorine trifluoride Ignited on contact 19

Fluorel gum A Softened, 5d. @ RT, still rubbery| 26

Fluorel 50/50 Fuel blend Class D, broken up less than 30 4B

days (55-60 F)
" oo Class D, blistered in 1 hr (70-80 F) 4B
Class D (80 F, 30d.)
Class D (60 F, 30d,) 18

" oo Class 4 at60 F 39

Fluorei 2141 Hydrogen peroxide (conc) | Class 2-limited (not >120 F 8

Fluorel elastomer KX-2141 MON (Mixed oxides of Slight increase in weight, 5 14

nitrogen) increase in volume; decrease in
hardness (13%)
Fluorel Nitrogen tetroxide Unsatisfactory 21
" v Class D, > 300% volume swell, 4B
fell apart (30 d. @ 55-60 F)
" Nitrogen tetroxide Class 4 at 60 F 39
(<.2% moist)

" Oxygen, liquid Impact; 0/20 @ 10 KgM 32

Fluorinated ethylene-propylene -

See "Teflon FEP"
Fluorinated ethylene propylene Oxygen, liquid Impact; 0/20 @ 10 KgM 32
Fluorinated hydrocarbon Amine systems Acceptable, but subject to com- 16
pression set (with replacement
required)

oo Nitrogen tetroxide Acceptable, but subject to com- 16
pression set (with replacement
required)

Fluorline 100 coating RFNA Class 1, to75 F 39

Fluorline 100 WFNA, liquid Class 1, to75 F 39
"o WFNA Class 3, 75 F (intermittent 2

spillage)

"o " Class 3, only fair corrosion 8
resistance, 75 F limit

Fluorobestos Aerozine 50 Satisfactory 21

Fluorobestos filled with asbestos o Compatible for long term appli- 40

cations (test temp 55-60 F)
Fluorobestos filled with asbestos 50/50 Fuel blend Class 1, to60 F 39
Fluorobestos filled with asbestos oo Class A, 2% H0, A" rating 4, 4B
based on visual observation
(80 d. @ 55-60 F)

Fluorobestos 50/50 Hydrazine/UDMH Class 2, limited service 8
"o Hydrazine family Grade 1 5-5
oo Nitrogen tetroxide Satisfactory 21
oo Nitrogen tetroxide Class 1, to60 F 39

(< .2% moist)

Fluorobestos filled with asbestus Nitrogen tetroxide Class B (60 F, 30 4d,) 4
A oo Class A (180 d. @ 55-60 F) 4B
oo oo Grade 2 5-7
nwoomon oo "tonon Compatible for long term appli- 40

cations, test temp 55-60 F

Fluorobestos A, B Oxygen, liquid Suitable 8

Fluorocarbon -

See also "Fluoroflex”, "Fluorosint"

18




MATERIAL FUEL BEHAVIOR REF
Fluorocarbon, modified -
See also "Rulon”
Fluorocarbon resins -
See aiso ''Teflon”, "'Kel-F"
Fluorocarbon Plaskon D:mspr;:penyl acetylene Good resistance, (7 d. @ 160 F) 29
DIPA
LAEL Dimethyl hydrazine Severe attack (7 d. @ 160 F) 29
not recommended for use
noowowm Fluorine, liquid Severe attack (7 d. @ 160 F) 29
not recommended for use
woonw Hydrazine Severe attack (7 d. @ 160 F), 29
not recommended for use
Fluorocarbon, Teflon, Kel-F Hydrocarbon fuels Satisfactory 3
Fluorocarbon, Plaskon Hydrogen peroxide (80%) | Excellent resistance (7 d, at 29
160 F)
oo JP-4, flight grade Excellent resistance (7 d. at 29
160 F)
L JpP-X Good resistance (7d, @ 160 F) 29
oo Oxygen, lquid Excelle)nt resistance (7 d. at 29
160 F
Fluorocarbon Telecon "o Impact; 0/20 @ 10 KgM 32
Fluorocarbon Plaskon Propyl nitrate Excelle)nt resistance (7d. at 29
160 F
oo RFNA Excellent resistance (7 d. at 29
160 F)
oo UDMH Severe attack (7 d. @ 160 F) 29
not recommended
Fluorocarbon ether (FC75) Oxygen, liquid Impact insensitive (0/20) 18
Fluorocarbon rubbers: UDMH Class 4, poor 8
duPont, Viton A-9653; Viton A-44-11
A-35; Viton A-247TM; (3M) Kel-F
3700; Kel-F 5500; (3M) Fluororubber
1F4; Fluorel A
Fluoro compounds -
See also ""Lankote"
Fluoroflex T, seals Boron hydride family Grade 1 5-8
Fluoroflex T-TP1001 Hydrogen peroxide, 80% | Class 1 at 150 F 8, 39
Fluoroflex T-TP1000 (black) oo Class 2at 150 F 39
Fluoroflex T (Teflon) Oxygen difluoride Class 3, -108 F 39
woronon Pentaborane Approved for use 3A
oot onoom "o Compatible for long-term 8, 22, 40
applications
Fluoroflex T (carbor: filled) Perchlory! fluoride - +2,85* (Gaseous, 14d.) 20
“"Thick" tetrafluorchydrazine
"'I‘Mck" " ” " " +8.0 smnt gm no ment 30
change (Gaseous, 21 d.)
"Thin" oo +0.56 (Gaseous, 1d.) 20
*Change in wt/unit area, {mg/sq in.
Fluoroflex T (Teflon) Perchloryl fluoride Class 3, to -109 39
(50)/tetrafluorohydra-
zine, gaseous
Fluorogold and fluorocrabon CG-12 Oxygen Grade 1 5-2
Fluorogreen Aerozine 50 Satisfactory a
"o v Compatible for long term appli- 40
cations (test temp 55-60 F)
Fluorogreen 50/50 Fuel blend Class 1, to80F 39
"o rorom Class A (180 d, @ 35-80) 4B
"o Nitrogen tetroxide Satisfactory 1
v Nitrogen tetroxide Class 1, tc 60 F 30
(<.2% moist)
Fluorogreen gaskets (glass- Nitrogen tetroxide Most compatible of materials used| 28
impregnated Teflon)
” " " ” " " ” ” Com‘ubl. ‘m lou t.rm wu. ‘o
cations, test temp 55-60 F
Fluorogreen filled with ceramic oo Class A, 60 F, 304, 4
oo wonon Class A (180 d. @ 53-60 F) 4B
" 1] " " " ” " L1] Grm l 5.1
Fluorogreen E-600 and E-608 Oxygen Grade 1 5-2
(¢) ;
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MATERIAL FUEL BEHAVIOR REF
Fluorchalocarbon - See also "Halon"
Fluorchalocarbon Oxygen, liquid Impact; 0/20, 0/40, 0/20, 2/3 @ 32
10 KgM
Fluoro resin; Lankote vonoon Impact sensitive (3/6) 18
Fluoro rubber - See also '""Fluurel"
Fluoro rubber, IF4 Hi-Cal 3 Class 2, NC@120 F 2, 39
Fluoro rubber, IF 4 50/50 Fuel blend Class 4at60 F 39
Fluoro rubber: Viton A voroon Class D (30 d. @ 55-60 F) decom- | 40
posed
oo oo Class D (60 F 30 d,) 18
oo roonoon Class D, broke up (10d, @ 4B
55-60 F)
oo oo Class D, dissolved (1 d. @ 4B
70-80 F)
Fluoro rubber; Viton B "onon Class D (30 d. @ 55-60 F) 40
dissolved
1] " " " LA) ” " ” Clus D (60 F’ 30 d.) 18
e oo toonom Class D, dissolved (30d, @ 4B
55-60 F)
oo oo Class D, dissolved (1d. @ 4B
70-80 F)
Fluoro rubber: Kel-F elastomer oo Class D, dissolved 40
" ” " " " " " ’ Cl”l D (60 F, 30 d.) 18
Fluoro rubber: Kel-F 5500 ! " ! Class D, dissolved in mimites 4B
(55-60 F)
Fluoro rubber, Stillman on ! Class 4 at 60 F 39
oot oo Class D, broke up (30d. @ 4B
55-60 F)
Fluoro rubber, Precision 18007, oo Class D, dissolved (1 d. @ 4B
18057 160 F)
Fluoro Rubber, EX 821-A70 oo Class D, blistered in 4 hr 4B
{70-80 F)
Fluro rubber Nitrogen tetroxide Class D - severe 14A
Fluoro ruvber, Formulas 75-79, 84, oo D, Fluoro rubbers with added 4, 4B
85, and 94-99 fillers did not reduce volume
swell below 199%, poor to good
strength retention (7 d. @
70-80 F)
Fluoro rubber: Viton A& B oroon Grade 3 5-7
Fluoro rubber: Viton A Nitrogen tetroxide, Class D (30d. @ 55-60 F) 40
liquid dissolved
oo Nitrogen tetroxide Class D (60 F, 30 4d.) 4
oo oo Class D, 90% volume swell in 0.5 | 4B
hr (60 F)
oo "o Class D, fell apart (302 @ 4B
55-60 F)
oo "o Class D, 200% volume swell 4B
(70-80 F)
Fluoro rubber: Viton B * ' Class D, extremely swollen (30d, | 4B
@ 55-60 F)
oo e oo Class D, 100 volume swellinl | 4B
hr, shrinkage in 24 hr (70-80 F)
Fluorc rubber: Viton B, EX 821-AT70 oo * 1104% volume swell, very soft 4B
(30d, & $5-80 F)
oo e oo Blistered (1 d. @ 70-80 F) 4B
Fluoro rubber: Viton B, Stillman " ' Class D (67 F, 304d.) 4
EX 774m-1
Fluoro rubber: Kel-F 3700 5500 Nitrogen tetruxide, Class D, 55-60 F; excessive 40
liquid volume swell in 43 min,
Fluoro rubber: Kel-# 3700, 55300 oo Class D, 65 F 4
Fluoro rubber: Kel-F 3700 oo Class D * 300% volume swell in 4B
45 min (55-65 F)
Fluoro rubber: Kel-F-5500 o Class D, 900% volume swell 4B
(14 d. @ 53-60 F)
S oo Class D, dissolved in 2 hr 4B
(70-80 F)
Fluoro rubber: Omni X-FBF-4 ’ oo Class D, 300+ volume swell in 4B

)

Jhr(T0F)
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MATERIAL FUEL BEHAVIOR REF
Fluoro rubber: Parker V494-7 Nitrogen tetroxide Cluss D (RT F, 304d.) 4
S oo 234% volume swell in 2 hours 4B
Fluoro rubber: Parker 77-545 oo I C:au D, 100% volume swell in 4B
hrs.
Fluoro rubber: Parker 1235 Nitrogen tetroxide, Class D (1d. @ 70-80 F) exces- 40
liquid sive volume swell and soltening
Fluoro rubber: Parker XV-1235-2 Nitrogen tetroxide Class D, 500% volume swell, 4, 4B
Shore A decrease 60 units (7d,
9 70-80 F)
Fluoro rubber: Parker XV-1235-5 oo Class D, 43% volume swell, Shore| 4, 4B
A decrease 60 units (7d, @
70-80 F)
Fluoro rubber: Parker TFNM-TFE®* A ClassD(B0F, 74d.) 4
*Trifluoronit: ;somethane Rutrafluoroethylene
Fluoro rubber: Stiliman, TH 1057 Nitrogen tetruxide r ClassD (65 F, 314d.) 4
o e e e e woe e Class D, 205% volume sweil 4B
(314. @55-65 F)
AL noro. Class D, 50% volume swell in 1 4B
hr, shrinkage in 24 hre.
(70-80 F)
Fluoro rubber; Stillman Ex 774M-1 ton Class D, 181% volume swell 4B
Fluoro rubber: TFNM-TFE ronto" Class D, 174% volume swell, poor | 4B
elastomeric properties,
different oven cures reduce swsil
to 48% but retain poor elasto-
meric properties (7d. @
70-80 F)
Fluoro rubber Oxygen, liquid Impact, very sensitive (3/3) 18
Fluoro rubber w/Dacron base vtonroon Impact, very sensitive (3/3) 18
Fluoro rubber UDMH (liquid) Class 4, 1S F 2
Fluorosilicone rubber -
See also "Viton A"
Fluorosilicone rubber (seals) Boron hydride family Group 1 8-6
Fluorosilicone Chlorine trifluoride Class C, reacts viclently ]
oo tororo" Low order detomation 19
Fluorosilicone rubber, LS 53 Aerozine 50 Unsatisfactory )}
Fluorosilicone rubber, LS 53* DIPA 11% swell (7 d. @ RT) 3
125 swell (7d. G 160 F) 3
*Affected propeliant staiflity excessively
Fluorosilicone rubbers: LS 53 50/50 Fuel blend Class D, 30d. 655-00 F; 4, 4B, &0
decomposed
R oo Class D, blistered (1 d. €@ 4B
70-80 F)
Fluorosilicone rubbers: Hadbar o Class D, Shore A decrease 23 4B
$8789-23GT uaits (14. @70-80 F)
oo ’ * Class C, 30 d. G160 F;precipitate| ¢, 40
extracted; tenwile loss 73.8%
Fluorosilicone rubber: LS 33 HiCal-3 Class 2, 120 F (Slightly less 3 3
resistent)
Fluorosilicone rubber: LS 33 Hydrazine family Growp 3 8.8
Fluorosilicone rubber: Hadbar $0/30 Rydrazine/UDMH Class 3. incompatible [ ]
$58789-23 FT; 58768-23 GT;
$8789-23 HT 40; 58789-23 HT 80
Fluorosilicone, LS-53 Hydrogen peronide, 90% | Class 2 at 130 F imited 83
Florosilicone elastomers Nitrogen tetroxide Short term static service 10
Fluorosilicone rubber ooroom Limited service 30
oo ” Growp 3 $-7
- 390% increase ia volume: rapid 1
& large drop in ultimate tensile
Fluorosilicone rubber, LS 33 "oron Unsatisfactory N
oo Nitrogea tetroxide, Clase D, 304d. $§83-41 F; 4,
Lquid excessive voume swell
- Nitroges tetroxide Clase D, >300% volume sweli )
5d. §35-001)
.o Clase D, 508 volume sweil i | (1)
hr, shrinkage s M hr (V0-00 F)
Fluorosilicone rubber, LS ¢3 .o Class D, crumbled (14. @ 45
0-80 F)
n
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MATERIAL FUEL BEHAVIOR REF
Fluorosilicone rubber, Hadtar series | Nitrogen tetroxide Class D,>185% volume swell 4, 48
: 58789-2 (7 d. @70-80 F)
i F _iorosilicone rubber, Hadbar series vonro" Class D, swollen and blistered 4, 4B
58789-23GT (1d, @63-87F)
i Fluorosilicone rubber, L8 53, LS 63 oo Class D (67 F, 304d.) 4
Fluorosilicone rubber, Formulas oo Class D(B0 F, 1d.) 4
88-67 and 80-83
Fluorceilicone rubbers roron Class C/D, slight to severe 14A
Pluorosilicone rubber, LS 53 oo Shore A, loss - 17; 407 swell 34
(7d. @RT)
oo voror 40% swell (1 d. @ RT) 3
Fluorosilicone Oxygen, liquid luépm; 0/20, 2/20, 0/20, 0/20 32
10 KgM
Fluorosilicone rubber oot Impact: 0-2/20 @ 10 XgM 2
vt Pentaborane Compatible, approved for use 3A, 8, 22,
40
vomroron "o Class 1015 F 39
Fluorosilicor.. rubber Perchloryl fluoride, dry | Class 2, 390 F 2
(iron oxide tiller)
"o Perchioryl {luoride, Class 2, 10390 F 3
gaseous
Fluorosint T-30 (Polymer corp) Oxygen, liquid Suitable 8
Fluorothane Bromine trifluoride, Class 3, 10200 F 39
liquid
Foam, Dow Corning R-7002 Pentaborane Incompatible 8
Foar', Dow Coraing R-7003 oo Incompatible 8
Foam, Nopco F-10 o Incompatibie 8
Foam, Nopco B-49 o Incompatible 8
Foam rubbe Perchloryl floride Unsatisfactory 3
voom oo Class 4, 390 F 2
Fluran B-4100 Hydrogen peroxide, 80T | Class 3 @ 150 F, very limited 8, 3
Furans Ammonia, gaseous Class 2, to Hot 3
* Ammonia, liquid Class 2, tc Hot
b Ammonia, anhydrous Grade 1 §-12
liquid, gas(<250° F) Grade 1 5-12
* Ammonia, anhydrous, Class 2 limited [ ]
moist, ambient temp.
” Ammonia, anhydrous, Class 2 limited 8
dry, ambient temp.
Ammonia, dry Class 2, hot 2
» Ammonia, maist Class 2, hot 2
Furan resire RFNA Class 4 at 15 F 3
oo WFNA Class 4, all temps 2.8 3
Furan resin, asbestos reinforced, ]
Haveg 60 UDMH Class 3, far [ ]
Furase resin Hydrazine {family Grade 2 5-$
.o Hydrazine, ashydrous Limited service, Class B ]
” Hydrazine hydrate Limited service, Class B |
Hydrazine hydrazine Limited service, Class B 8
nitrate ‘water
GRS (Butadiene-styrene rubber) Ammania, anhydraus, Class 2, lLimited 'y
dry, ambient temp,
GRS Ammonia, amhydrous: Grade 2 3-12
- tiqusd
Gas (-230° F) Grade 2 $-12
GRs Ammania (dry) Class 2. B F, A |
Class 4. hot
GRS Fhoorine: Liguid Grade 3 $-10
Gas Grade 510
GRS Fluorine gas Class 4, all temps .3
GRs Perchlonyi fivoride, dey | Class 2, 390 F L
GRS Gum Rubber Perchiory | fluoride Satisfactors 3
¢ Gaslock 900 Aeronine 30 Satigfactory n
“sariock 22 T Casatisiactory n
n
¥ <
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MATERIAL FUEL BEHAVIOR REF
Garlock silastic 250 Boron hydride family Group 3 5-6
Garlock silicone rubber 9383 oo Grouwp 3 §5-6
Garlock 22 50-50 Fuel blend Class A (30 d. @ 55-60 F) 4B
oo oo Class B, Shore A decrease 10 4B
units (180 d. @ 55-60 F)
oo oo Class D, fuel discolored yellow, 4B
Shore A decrease 21 units
(2704. @ 55-60 F)
voow oo Class C(6O F, 904d.) 4
oo oo Class B, fuel slightly discolored 4B
(1 d. @ 70-80 F)
Garlock 900; Garlock 22 "rowoo» Class 4 at 60 F 3
Garlock 900 oo Ciass D, fuel yellow, crystalson | 4B
specimen, Shore D decrease 12
units (30d. @ 55-60 F)
o roro" ClassD (SO F, 904d.) 4 .
"o vooro" Class C, heavy precipitate 4B
extracted (1 d. @ 70-80 F)
Garlock 22; Garlock 900 50/50 Hydrazine/UDMH | Class 1, general service 8
Garlock 900 (GRS binder) HiCal-3 Class 3, 120 F, stiffened 3, 3
Garlock 7021 " Class 3, 120 F, stiffened and 2, 3%
(GRS-high sulfur binder) roughened
Garlock (7228 (necprene bidder) " Class 4, blistered at 130 F, 3 3
{ibers loosened
Garlock 7708 (GRS-blue asbestos) " Class 4, stiffened at 120 F 2, %
Garlock §748 (Buna-N binder) " Class 3, stiffened at 120 F 2, 3%
Garlock 22 Hydrazine family Grade 2 §-8
Garlock 738 Hydrazsine Satisfactory 1, 8
Garlock 900 Hydrazine family Grade 3 5-8
Garlock gasket 900 Hydrazine, liquid Class 3, to 200 F »
Garlock packing Hydrogen, liquid Satisfactory 8
oo oo Compatible for long term 40
applications
oo oo Classlor? 2
r o Hydrogen: Liquid & cold | Grade ] $-11
gas
Ambient Grade 1 5-11
Garlock sc)n {Teflon-impregnated Rydrogen peramide, 80% | Class ¢ at 150 F 39
asbestos
Garlock 138 Monamethy hydrazine Prdu;rd (unspecified perform- A
ance
Garlock 22 Nitrogea tetroxide Unsatisfactory a
" ” L) ”» » cm D. w r ‘
voroo" C'h;;)b, blistered badly (1 d. @ 4B
Garlock 22; Garlock 900 Nitragea tetroxide Class 4 at 65 F R ]
(<.2% moist)
Garlock 900 Nitrogen tetromide Claas D (SO F, 304d.) 4
(13 »” *” *» ” M a 5-7
.o Class D, sample delaminated and | 4B
swolln (1 d. Q€S F)
- . . . ”» wmm * “
Garlock 2000 Onygea Grade 3 $-2
Garlock 900, gasket Oxygen, liquid Positive detosation, impact test s
Garlock 901, gasket oo No reaction, impact test 19
Garlock 230 Pentaborane Agproved for use 3A
Garlock silastic 330 oo Incompatible s 22
Garlock silicone rubber 5353 .o Incompatible LN
Garlock 138 U-DETA (MAF-4) Unsatisfactory 8
v U-DETA Satisfactory 12
Garlock gasket 900 UDMH Satisfactory 1,3
Garlock 900, gasket UDMHR Among best, but unspecified 3A .
performance ,
oo UDMN, Uquud Class ) BB F 2 ,
Garlock 900 {compressed asbestos UDMH Class 2, good [}
with rubber) ‘ .
Garlock red rubber UDMN, bquid Chased, B F 3 -
Garlock 230, 223 WFNA, bqud Class 415 I » '
n
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MATERIAL FUEL BEHAVIOR REF
Genetron GC IRFNA Tensile loss, 1000 psi (7 d. @ RT)| 34
woom " Tensile gain, 600 psi (14 d, @ RT) | 34
"o " Tensile ioss, 300 psi (21 d. @ RT)| 34
von " Tensile loss, 1800 psi (1d, @ 160 | 34
F)
i woo" " Ten;sile loss, 800 psi (7d. @160 | 34
‘P;}, r
"o Nitrogen tetroxide Tensile loss, 1200 psi (1d, @RT)| 34
"o oo Tensile gain, 1400 psi (7d. @ RT)| 34
noow v Tensile loss, 1600 psi (14 d. @ RT] 34
"o "o Tensile loss, 3100 psi (21 d. @RT) 34
"o .ono Tensile gain, 1600 psi (42 d. 34
@ RT)
"o "woroon Tensile loss, 900 psi (3 mo. @ M
RT)
von vonov Shredded (7 d. @ 160 F) k)
"o oo Class B, Shore C increased 8 4B
units (80 d. @ 70-80 F)
"o” oo Class D, shredded, 16% loss in 4B
strength (7 d. @ 160 F)
"o" Nitrogen tetroxide Class 2, to80 F 39
(<.2% moist)
Genetron GCX-3B Nitrogen tetroxide Grade 1 5-17
noro" voroon Class A, hardness not measured 4, 4B
(30 d, @ 55-65 F)
woron Nitrogen tetroxide Class 1, to 65 F) 3
{<.2% moist)
Genetron XE-2B Nitrogen tetroxide Class A, hardness not measured 4, 4B
(30 d., @ 55-65 F)
A vorom Grade 1 5-7
oo Nitrogen tetroxide Class I, to 65 F 39
(< .2% moist)
Genetron Trithene A Nitrogen tetraxide Grade 3 5-7
Genetron HL Oxygen difluoride (Liquid)| Grade 2°* 5-13
*Gain in weight indicating rption
Oxygen difluoride (Gas) Grade 2 5-13
Genetron VK Oxygen difluoride (Liquid)| Grade 3 5-13
Oxygen difluoride (Gas) Grade 3 5-13
Genetron UK Propellant 113 Increase wt, & thickness 13
Gen-Flex plastic tubing Liquid axygen Impact; 2/4 €@ 10 KgM 32
Geon latex 31X Hydrogen peroxide, 90% | Class 4 at RT 39
Geon 118 oo Class 4 at 150 F 39
Geon 404 (yellow) ooroon Class 3 at 150 F very limited 8, 39
Geon 8372 Hydrogen peroxide Class ¢4 3
Glass fiber - See "Fiberglas™
Glyptal Boron hydride family Grade 1 5-8
Glyptal, thread compound Halogen fluoride (family) | Grade 3 5-18
Glyptal Fhuorine, Liquid Grade 3 5-10
* Fluorine, Gas Grade 3 5-10
” $0/50 Hydrazine /'UDMH Class 3, incompatible 8
Glyptal, clear Oxygen, liquid Positive detonation, impact 18
Glyptal, lacquer cement ono” Sensitive to impact (5./3) 18
Graphite with plastic binders Chlorine trif luoride Incompatible ! ]
oo Halogen fluoride family Grade ) S-8
~ H-fiim $0/50 Fuel blend Class 4 at 160 F 39
- oo Class D, dissolved immediately 48
‘ Nitrogen tetroxide Class D, Crumbled (74d. @ 4B
70-80 F)
* "o Incompatible 28
* Nitrogen tetraxide Class¢at 0 F »
(<. 2% moist)
HT 42¢ Aerozine 50 Unsatisfactory a
P e Nitrogen tetroxade Unsatisfactory b}
! n
. # A ————— —— G - - - v W —
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MATERIAL

FUF L

BEHAVIOR

REF

Halogenated hydrocarbon -
See also "ACLAR"

Halogenated polybutadiene -
See also "Hydropol”

Halgene

Halon TFE Fluorocarbon

Halon
Halon TFE Fluorocarbon

i3 ’e e [

“ 3 " .

Haveg 61
Haveg 41 (asbestos {illed phenolic)
Haveg 60 (phenolic)

Haveg 41 (phenolic resin)

Haveg 60 (fluran resin)

Heresite Industrial
Hexacholorobutadiene

HiFax

Hycar 2202

Hycar

Hycar G4l

Hycar 520-41-125-1; 1043 St No. 1;
1001

Hycar 2202

Hycar 1001-520-39-5-2
Hycar 1001 -520-39-5-4
Hycar 1001-520- 37-83-5
Hycar 1001-3520-39-5-1
Hycar 1001-520-39-5-3
Hycar 1001-520-39-5-5
Hycar 1042-520-24-144-1
Hycar 1000-520-37-83-1
Hycar 1000X88-520-39-20-3
Hycar

Hycar 2202

Hycar

Hycar PA 478-1-1 (black)
Hycar 1000X88

Rycar 1000X88
Hycar 1000X132

Hycar 100}

Hycar 1011

Hydrogen peraxide, 90%

Ditsopropeny! acetylene
(DIPA)

Fluorine, gaseous

Hydrazine

JP/X

Oxygen, liquid

Propy! nitrate

UDMH

Hydrazine, liquid
Hydrogen peroxide, 90%

UDMH, liquid

WFNA

Hydrogen peroxide (conc)
IRFNA

Nitrogen tetroxide

Nitrogen tetroxide
(<. 2% motst)
Aerozine 30

Boron hydride family
30/50 Fuel blenct

o o
" " »e

(13 "

"

Hydrazine, anhydrous

Hydrazine hydrate

Hydrazise Nydraziae
aitrate,/ 'water

5030 Hydrazine/UDMR

Hydrogen peroxide

?qun‘ peraxide, 90%

P-X

Class 2 at 150 F, limited
Good

Acceptable at moderate pressures
and low flow rates

Severe attack

Good

Exceilent

Excellent

Severe attack

Class 3, t0200 F

Class 4 at 150 F

Class 4at 150 F

Class 4, 15 F

Clagss }, 5 F

Class 4, all temps, unacceptable
Class 3 V. limited

Brittle (7 d. @ RT)

Tensile gain, 970 psi (1 4. @ RT)
Too brittle to test (1 d. @ RT)
Clasa 4at S F

Unsatisfactory
Grade 3
Class 4at 100 F
Class 4at 85 F

Class B, fuel gassing (1d. @
55-80 F)

Class C, fuel discolored, 14%
volume swell (270 d. G 55-60 F)

Clss D, 43% volume swell (30 d,
@ 55-60 F)

Class 3, to60 F;

Class 42t O3S F

Class 3, 120 F, slight stiffening

Class 2, 120 F, NC

Class 2, 120 F, NC

Class 4, 120 F, stiffensd

Class ¢, 120 F, atiffened

Class 4, 120 F, blistered

Class 4, 120 F, brittle, crased

Class 2, 120 F, NC

Class 2, 120F

Limited service, Clage B

Limited service, Clase B

Limited service, Class B

Class 1, geseral service
Class 4

Class 42t 180 F

Shore Aloss - 18t020(7d. @

40% to 49% swell (4. @ RT)
4T ewell (14, ¢ RT)

?
:
i
-
S
a®

8, 3%

. e
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MATERIAL FUEL BEHAVIOR REF
Hycar 1011 JP-X 21% swell (21 d. @ RT) 34
Y " 8% s.ell (42d. € RT) M
Y " 8% to 22% swell (3 mo. @ RT) M
- " 9% swell (6 mo. € RT) 1)
v " Shore A, loss - Jt0 28 (7d. @ M
RT)
L " Shore A, loss - 13 t0 27 (14d. @ 24
RT)
LY " Shore A, loss - 13 (21 4. @ RT) M
.- " Sh~ro A, loss - 3 (424, @ RT) ]
" " Shore A, loss - 5 to 14 (3 mo, @ M
RT)
woow o Shore A, loss 4 to gain 2 (8 mo. 34
@ RT)
LA " Shwue A, loss - Tto 15(7d. @ M
180 F)
"o * Shore A, 'ss-Tto18(14d. @ b1
160 F)
. » " Shore A, loss - 3(21d. @G160F) | M
woo ' Shore A, los< - §; 47% swell 34
(60 mu: @ 350 F)
v Shore .., loxs - 3; T swell (60 k7
min @ 400 F)
Hycar 1014 " Shore A, 1088 - 1(7d, @RT) i
Hycar 1014 " 64D swell (74, & RT) 34
Hycar 104} " Shore A, loss - 131021 (70, @ k)
RT)
o * Shore A, loss - 25 (14d. @G P'T) k1)
oo e Shore A, loes - 10 and 14 (7 «. M
8180 F)
. Shore A, loes - 8(14ad. Q160 F) k7
v 20% to 40% swell (7d. & RT) b
e 38% to 407 swell (14 d. @ RT) h 7]
R 57 10229 swell (1d. @ 160 F) M
w e 7T swell (14 d. @ 180 F) M
Hycar 1072 . Shore A, loss - 23 (7d. 8 RT) M
“ ow » Shore A, loss - 23 (14 d. @ RT) k7]
.oom * Shore A, Joss - 13 (21d. G RT) M
"o Shore A, loss - 18(144d. @ b7}
18G F)
.o 15% swell (7d. & RT) “
oo 66T swell (14d, @ RT) N
v * 35% swell (21 4. @ RT) h
L * 80F swell (14d. G 1860 F) M
Hycar 2202 Nitrogen tetroxide Unsatisfactory n
v oo Class D, dissolving (1d. @65 F) | 4, 4D
Nitrogen tetroxide Class t a1 6% F b1 ]
(. Y% motst)
Hycar; Hycar 2202, Cratisg RFNA Class ¢ at 7S F -39
Hycar 2202 RFNA-17 Severe attack at RT n
B vDMM Shore A, loss - 18 (T d. € RT) )
v " 39T swell (7d. J RT) M
Bydrucartan polymers: Nitragea tetrotide Grade 2 S-7
Formm:la. 39, 33 und 10
Hydropo! Chlorine trifluorwde Low order detonation 19
- 30 30 Fuel blend Compatibie 1
Mydropol V - Clasa 2, to 140 F. »
Class 4 at 180 F
Fydropol T o Class 2, to 148 F »
Hydropol Hydratioe Compatidie 19
- - 4T pwel (T d. @ R M
. 21087 ewell (20 4. 8 AT 7]
AT ahriak (3 mo. G RDY b |
- 1% el (74, G1OO N 3
- - 4T gwoll 1S mu, 3 160 F) ]
- Sore A, les -1 (T4 8RN M
- Shore A, loes - 1 {14 6. @ RT) M
- Wore A, ssl togammd N 4. n

ann
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MATERIAL FUEL BEHAVIOR REF
Hydropol Hydraziae Shore A, gain - 4 (5 mo. @ RT) 3
" " Shore A, loss - 1 {1d. @ 160 F) k)
" " Shore A, gain - 4 (S mo. @160 F) | 34
" Hydrazine, liquid Class 2, 10 160 F 1)
Hydropol V, TP Nitrogen tetroxide, -19 tc 48% swell in 1d; 19 to ¥3% 19
liquid swell in 7d., crumbled when
flexed; good appearanze
Hydropol Propyl nitrate Shore A, no change to loss - 2, b1}
2% shrink to 5% swell (€ mo, &
RT)
oo Shore A, loss - 17; 33% swell M
{1d. @160 F)
" Shore A, gain - 3; 22% swell 3
(27 d, G160 ¥}
e Shore A, loss - 18; 10F and 13% M
swell (I mo. G180 F)
.o 5% shrink; brittle (3 mo. G 180 F) | 34
oo 13% swell; brittie (5 mo. €160 F); 34
oo Shore A, no change to loss ~ 2; “
4% and 8% swell (8 mo. @ 160 F)
. ’ $% swell (6 mo. @ RT) 3
oo 13% swell (3 no, € 160 F) 33
- oo 4% swell (6 mo. @ 160 F) 33
Hydrapoi OT (plastic) U-DETA (MAF-4) Satisfactory ]
Hydropol TP U-DETA Satigfactor 12
Hydropol UDMH Shore A, lues - 7, 22F swell 34
(80 min, € 350 F)
" Shore A, loss - 12; 20% swell 34
{%0 min. @ 400 F)
20% swell (14 4. G 160 F) 34
" " Shore A, nes - 7(7d. 8160 ) M
Hydropo! T " Class 2, good 8
Hydropol V UDMH {liquid) Class 3, 180 F 2
Hydropol V (8387), (9588), (9569), UDMH Class 2, good [ ]
(9570), (1120), (1130), (1132), (3248)
(Phillips Petroleum)
Hypalon 20 Aerazine 50 Unsatistactory 2:
Hypalon Ammonia anhydrous 1.5% swell (7 d. @ RT) 3
" oo 1T soell (74. Q160 F) 33
Hypalon 20 S0.30 Fuel blend Class ¢ 2t 80 F pi )
S oo Class D, 6O F, 80 4. 4
Class D, black particles in fuel 43
(Te.aT0-0 )
Hypalon %030 Hydrazine  UDMH Class 2, lLmited service 8
- Hydrazine Incompatible 3
Hypalon 20 Hydrazine family Grade 3 $-u
Hypalon gasket Hydrogen peroxide, 90% | Class 4 2t 180 F 3
Hypalon 0" ring (GRC 90-5) oo Class 3t I1SOF 8, 19
Hypaloe S-2 - o Class ¢ at 130 F 8 39
Hypaloa V-54-B (gray); V-%6-a (gray): e Chass 4t iSOF »
V-183-4 (dlack)
Hypalon Nitrogen tetronide e 80
- oo Casi D COF 4
- Grade } 5-7
Hypalon 20 - Unsatrefactary n
o Class U, 100% volume swellin? | 4B
hours (65 1)
Nitrages tetroxide Capdast 8 F a3 F 3
(. T% eptet)
toon Owygen, lquid Very sensitive, ingact (172} 18
Hypalon adhesive - impact; 210 & 10 KgM n
Hypaion rubber .o fmpact: 23 174 10 KgM 33
Hypaka:, carbos filled Perchloryl Nluarude. Class $ st 390 ¥ L n
Caseond
Mypaim AFKA Falr resistance loacid immersion. § 27
Comalderable aftachk after § ke
mmersion. Decompanid after
T hre.
n
‘v-- —— i — g - T T
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MATERIAL FUEL BEHAVIOR REF

Hysol: 4-T7C(clear); 4-77D {amber); Hydrogen peraoxide, 80% | Class 4 at 150 F 39

4-T1E; 4-T7F; 4-T8A (white); 4-78B

(brown) 4-78C (amber); 4-78D

(amber); 60008 (amber)
Inorganic plastics RFNA Class 4at75 F 39
Insuroc 50/50 Hydrazine/UDMH Class 3, incompatible 8
Irr thene 101 Hydrogen peroxide, 90" | Class 2 at 150 F, limited 8, 39

oo IRFNA Blistering 7d. @ RT 34
Irrathene 102 . Eiistering 7d. @ RT 34
Irrathene 101 Nitrogen tetroxide Tensile loss - 460 psi 1 d, @ RT 34

"o oo Tensile loss - 920 psi 7d, @ RT 34
Irrathene 201 oo Tensile loss - 200 psi 1 d, @ RT 34

wow oo Tensile loss - 500 psi 7d. @ RT | 34

"non oo Tensile loss - 2500 psi 14d. @ 34
Isobutylene copolymers, v Class D/80 F, 7d.) 4

formulas 41-43, 45-52, 103-109
and 111
Igotutylene copolymers, oot Class D{80 F, 304d.) 4
formulas 44, 87-89, 100. 102
Isobutylene copolymers, A Class B(B0 F, 30d.) 4
formula 101
Isoprene toro" Class D - Severe 14A
Kel-E-1 Hydrazine, liquid Class 4at 140 F 39
Kel-F-5 oo Class 4 at 140 F 39
Kel-F Aerozine 50 Unsatisfactory 21
Kel-F elastomer oo Unsatisfactory 21
Kel-F LOX grade oo Unsatisfactory 21
Kel-F Alcohols (methy!, ethyl Approved for use 3
isupropyl, furfuryl)

" Ammonia, gascous Class 2, to Hot 2, 39

" Ammonia, liquid Class 2. to Hot 2, 29

" Ammonia, aphydrous, Grade 1 5-12

liquid

' Ammonia, anhydrous, Grade 1 5-12

gaseous (<250 F)

" Ammonia, anhydrous, Class 2, limited 8

dry, ambient temp,

" Ammonia, anhydrous, Class 2, iimited 8

moist, ambient temp,

" Ammonia, anhydrous Satisfactory 3
Kel-F 5500, elastomer, seals Boron hydride family Grade 1 5-6
Kel-F and glass yarn, seals oo Grade 1 5-8
Kel-F 500, unplasticized, seals oo Grade 1 5-6
Kel-F Bromine trifluoride, Class 2,to 15 F 3

liquid

" Chlorine trifluoride Satisfactory 3

" Chlorine trifluoride Class 2, RT* room temperature 2

gas
*May be sensitive to high |(low rates
Kel-F Chlorine trifluoride Compatible, under static condi- 40
tions only; long term applica-
tions,

" oo Incompatible; absorbs CTF at 31

ambient temperature

" oo Approved, except for flow 3

28

cond:tions
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MATERIAL FUEL BEHAVIOR REF
Kel-F Chlorine trifivoride Promising for contact (avoid 25
compounding ingredients which
may react)
" oo Limited service 24
" Chlorine trifluoride, Class 2, to 75 F 39
gaseous
" Chlorine trifiuoride, Class 2, to 85 F 39
~ liquid
" Chlorine trifluoride Class A, general service 8
Kel-F elastomer oo Class C, incompatible; swells and | &
softens
Kei-F 800 romro oo Apparent compatibility 19
Kel-F 5500 oo noo Low order detonation 19
Kel-F Ethylene oxide Approved for temps to 160 F 3
Kel-F 81 FLOX-40 (40% F2-60% Class 1, to room temperature 39
07), gaseous
Kel-F Fluoramine family, Grade 1 5-9
liquid or gaseous
" Fluorine: Liquid Grade 3*, ** 5-10
Gaseous Grade 2** 5-10
*Not based on testresults
**Unsatisfactory above room temp
Kel-F Fluorine, gaseous Acceptable at moderate pressures | 3A
and low flow rates
Kel-F oo Class 1 to RT 2, 39
Class 4, >RT
Kel-F $0 50/50 Fuel ble Ciass D (60 F, 304d.) 4
Kel-F (annealed) oo Class A(60 F, 90 d.) 4
Kel-F-300 (unplasticized) oo Class A (60 F, 1804d.) 4
oo, rtoroom Class B(80 F, 70d.) 4
oo oo Class D (160 F, 304d.) 4
Kel-F 300 ugplastisized oo Class B, slightly discolored, 4B
shrinks <1% (360 d, @ 55-60 F)
oo, voron Class D, stress cracks, surface 4B
attack (8 d. @ 70-80 F)
' oo rowoon Class D, blackened, became 4B
fragile (6 d, @ 160 F)
oo rowoon Class B, slightly discolored, 4B
shrinks <1% (30 d. @ 55-60 F)
oo oo Class C, sample brown (270d, @ | 4B
55-60 F)
oo roron Class B (70 d. @ 70-80 F), 40
hardened, cracking tendency
oo oo Class D (30 d. @ 160 F), 40
blackened, became {ragile
1] v " 1" " " " " CLISB 2’ to 60 F 39
Class 4at 80 F
Kel-F 300 "onroon Class A (180d. @ 55-60 F) up to 40
3% H0
Kel-F 300, unfilled vroonoom Class 1, to?75 F 39
Kel-F 300, annealed oo Class 3, to680 F 39
Kel-F 300, 15% glass filled oo Class !, to75 F 39
Kel-F 800 oo Class 4at5 F 39
Kel-F 3700; 5500 "o Class 4at 75 F 39
Kel-F Helium, gaseous Suitable for use A
" Halogen fluoride family Grade 1; known to ignite, Expose | 18
to gaseons propellant before use;
not to be exposed from metal
more than , 003 inch,
Kel-F elastomer oo Grade 3 5-8
Kel-F (unplasticized) 50/30 Hydrazine/UDMH | Class 1, general service 8
Class 3, incompatible (160 F) 8
Kel-F HEF-2 Satisfactory 1,3
" HEF-3 Satisfactory 1,39
Kel-300 . Satisfactory 3
Kel-F HiCal-3 Satisfactory 1,3
Kel-F-300, 500 " Class 2, 120 F 2
"nonoom " Class 2, no change at 120 F 39
29
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MATERIAL FUEL BEHAVIOR REF
Kel-300 HiCal-3 Satisfactory 3
Kel-F Hybaline A-5 Nei b weight change, 500 hrs @ 35
5CC -0.02
Kel-F, unplasticized Hydrazine Satisfactory 1, 3, 3A
Kel-F " Compatible 23
" " Class1, BOF 2
*” " Class 4, 160 F 2
" * Compatible for long term appli- 40
cation, <80 F
" Hydrazine, liquid Class 1, to 80 F 39
Class 4, at 160 F
" Hydrazine, anhydrous Limited service, Class B 8
" Hydrazine hydrate Limited service, Class B 8
" Hydrazine /hydrazine Limited service, Class B 8
nitrate /water
Kel-F (annealed) Hydrazine family Grade 2 5-5
Kel-F 300 oo Grade 3 5-5
Kel-F-300 (15% glass fiiled) Hydrazine, liquid Class 4 at 140 F 39
Kel-F 5500 Hydrazine family Grade 3 5-5
Kel-F elastomer Hydrazine Incompatible 23
Kei-F Hydrazoid B Unsatisfactory; starts disintegrat-| 31
ing in 120-150 d. at room
temperature
" Hydrocarbon fuels Satisfactory 1,3
" Hydrogen: Liquid & cold | Grade 1 5-11
gas
" Hydrogen: Ambient gas Grade 1 5-11
" Hydrogen, liquid Satisfactory i3, 1
# Hydrogen peroxide (long Satisfactory 1
term use)
" Hydrogen peroxide Class 1, acceptable 8
" 1" " " " Class l, 2, 4 3
Kel-F, Alkane Hydrogen peroxide Class 2, limited 8
{Concentrated)
Kel-F coating Hydrogen peroxide, 90% | Class 1 at room temperature 39
Kel-F on 1060 aluminum oo Class 1 at 150 F 39
- on 5254 aluminum
- on 5652 aluminum
Kel-F-Dacron diaphragm-VL-1101m4 oo Class 4 at 150 F 39
Kel-F "O" ring (CPD 7761-70) oo Clasg 2 at 150 F 39
Kel-F, Porous (15 micron pore) oo Class 2at 150 F 39
Kel-F 550/800 (50/50) Hydrogen peroxide Class 1 acceptable 8
(Concentrated)
Kel-F 800 oo Class 1, acceptable 8
Kel-F 820 tonron Class 2, limited 8
Kel-F (unplasticized); Hydrogen peroxide, 90% Clasg 1 at 150 F 39
Kel-F 800 (Lot 5649)
Kel-F 820 (G4028) oo Class 2 at 150 F 39
Kel-F 3700 gum oo Class 3 at 150 F 39
Kel-F 3700/Kel-F 800 (50/50) oo Class 2at 150 F 39
Kel-F; 5160 diaphragm; 5500 (gray) oo, Class 2at 150 F 39
diaphragm; $500 (gray) on Dacron
diaphragm
Kel-F 5507 gum oo Class 3at 150 F 39
Kel-F 5500, unpigmented; 5500-121; tomooron Class 2 at 150 F 39
5500-61
Kel-F 5500/Kel-F 800 (50/50) oo Class 1 at 150 F 39
Kel-F 2140 IRFNA Class 4at75 F 39
Kel-F-2140 " Shore A, loss - 18 to 24 17% to 34
55% swell (7 d. @ RT)
w " Shore A, loss - 26 to 51 46% to 34
99% swell (7 d. 160 F)
Kel-F 5500 " Absorbed fuel; softened (-25% 14
approx. )
noon " Shore A, loss - 6 to 15; 7% to 34
36% swell (7d. @ RT)
.o " Shore A, loss - 15 to 24; 10% to 34

30

17% swell (14 d. @ RT)
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MATERIAL FUEL BEHAVIOR REF
Kel-F 5500 IRFNA Shore A, loss - 20 t0 29; 13%to | 34
22% swell (21 d, @ RT)
o " 21d. @ RT -- 13% swell 33
"o " Class 4at 75 F 39
Kel-F JP-4 Fuel Little affected at 80 F or 160 F 27
Kel-F elastomer 3700 and 5500 "o Exceptional resistance at R, T. 27
immersion
Kel-F, unplasticiz Monomethyl hydrazine Poor 8
" " " " " " " " Prderred (mpec“1ed per_ 3A
formance)
Kel-F Nitric acid,fuming Satisfactory 1, 3
" Nitrogen, gaseous Suitable for use A
" Nitrogen, liquid Satigfactory 1,3
Kel-F 5500 Nitrogen tetrafluoride Promising compatibility 26
Kel-F Nitrogen trifluoride, Satisfactory for valve packing 8 *
gaseous
" Nitrogen tetroxide Satisfactory 1, 3
" oo Absorbs N20O4, becomes soft and | 10 '
flexible
" v Unsatisfactory 21
i "onmom Class B/A, slight to satisfactory | 14A
" nonow Withstands contact, among best 8
" woroon Incompatible 28
" Nitrogen tetroxide Class4at?5 F 39
(<. 2% molst)
Kel-F, annealed Nitrogen tetroxide Class C (60 F, 30d.) 4
Kel-F, unplasticized Nitrogen tetroxide Class 1,to 160 F 2, 39
{0.2-1,0% moist) Class 4 at 160 F 2, 39
Kel-F elastomer Nitrogen tetroxide Incompatible 8, 21, 30
Kel-F elastomer Nitrogen tetroxide Class 4at 5 F
(<.2% motst)
Kel-F 90 Nitrogen tetroxide Grade 3 5-7
" v " [1] [1] Cm’ D, severe I‘A
Kel-F 300 Nitrogen tetroxide Strength & stiffness decrease 10, 10A
(dynamic & static ex- rapidly
tended service)
Kel-F 300, unplasticized Nitrogen tetroxide Class C (60 F, 30d.) 4
" " " " " 17" ”" ” Cms A (60 F, 30 d.) 4
" " " " ” " " " Clasl C (80 F, 70 d.) ‘
1] " " " 1" " " ” Grade 3 5_7
oo oo Class D, Shore D decrease 21 4
units, sample yellow (30d, @
55-80 F)
oo vtonro" Class D, Share D decrease 29 4B :
units (1 d. @ 70-80 F)
oo o Class D, Shore D decrease 34 4B
units, sample y "llow (30 d. @
55-60 F)
woonowowm Nitrogen tetroxide, Class C (70 d. @ 70-80 F) 40
liquid softened
T Nitrogen tetroxide Class 4at60 F 39
(<.2% motst)
Kel-F 300, annealed "o Class 4 at 60 F 39
Kel-F 500 and S500E Nitrogen tetroxide Strength & stiffness decrease 10
more rapidly than 300
nonowon Nitrogen tetroxide Strength & stiffness decrease 10A
(dynamic & static ex-~ rapidly
tended service)
oo Nitrogen tetroxide Grade 2 5.7
Kel-F-3700 and Kel-F-5500 Nitrogen tetroxide Class 4 at 60 F 39
(<. 2% moist)
Kel-F 5500, 800 Nitrogen tetroxide 409 to 853% swell in 1 d. 19 “
Kel-F 5500, 820 nomoon 700 + % swell in 1 d, 19
Kel-F (LOX grade) oo Unsatisfactory )
Kel-F sheet and O-rings Oxygen Grade 1 5-2
Kel-F 81 " Spontaneous ignition temp -~ 435 C| 42 -
at 7500 psi; 431 C at 23000 psi V :
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MATLRIAL FUEL BEHAVIOR REF
Kel-F elastomer 3700 Oxygen Spontaneous ignition temp - 332 C | 42
at 7500 psei; 341 C at 2000 psi
Kel-F elastomer 5500 " Spontaneous ignition temp - 340 C | 42
at 7500 psi; 352 C at 200 psi
Kel-F Oxygen, liquid Satisfactory 1, 3
" "o Insensitive, impact (0/20) 18
Kel-F primer: LL-1 "o Insensitive, impact (0/10) 18
Kel-F primer: PN-25 "o Insensitive, impact (0/10) 18
Kel-F sheet "o No reaction 18
Kel-F base elastomer (white), "o Insensitive, impact (0/10) 18
SR 24270
Kel-F 700 elastomer "o Very sensitive, impact (2/2) 18
Kel-F 5500 elastomer "o Very sensitive, impact (2/2) 18
Kel-F elastomer "o Slightly sensitive, impact (3/10- | 33
40 ft 1b); Sensitive, impact
(5/10 - 50 ft 1b)
Kel-F resin voon Insensitive, impact (0/6) 18
Kel-F gasket material "o No reaction 18
Kel-F, unplasticized (ACLAR) "o Impact insensitive; generally 32
acceptable
Kel-F . Oxygen difluoride, Grade 2 5-13
liquid and gaseous
Kel-F 5909 Oxygen difluoride Class 4, -109 F 39
Kel-F Oxygen/Cxygen difluoride] Class 3, to 212 F 39
(30% Oy + 70% OF3)
Kel-F Pentaborane Compatible for long term 3A, 40
applications
Kel-F and glass yarn v Compatible for long term 8, 22, 40
applications
Kel-F and glass cloth "o Class 1,to 75 F 39
Kel-F 5500 "o Class1, to 75 F 39
"o "o Compatible for long term 3A, 8, 22,
applications 40
Kel-F Perchloryl fluoride Satisfactory 3
Kel-F and Kel-F elastomer Perchloryl fluoride dry Class 2, 390 F 2
Kel-F Perchlory! fluoride, Class 1, to 5 F 39
liquid Class 2, to 390 F
Kel-F elastomer Perchloryl fluoride, Class 2, to 380 F 39
gaseous
Kel-F 5500 Perchloryl fluoride Promising compatibility 26
Kel-F Perchloryl fluoride Class 3, to85 F 39
(25)/chlorine
trifluoride (75)
Kel-F 5909, elastomer Perchloryl fluoride Class 2, to -109 39
(50) /tetrafluorohydra-
zine, gaseous :
v Perchloryl fluoride/- (Gaseous, 14d.) -0,59* 20
tetrafluorchydrazine (Gaseous, 21d.) -1.5*
nonoonmoon oo Slight wt loss - slight snlution 20
(Gaseous, 21d,)
*Change in wt/unit area, |mg/eq in.
Kel-F n-Propyl nitrate Satisfactory 1, 3
" RFNA Outstanding resistance at room 27
temperature and 160 F
Kel-F, coating " Class 1, to 5 F R}
oo " Class4at?5 F 3
Kel-F 3700, elastomer " Withstood 500 hr, room tempera- | 27
ture, least attack after acid
Kel-F 5500, elastomer " Withstood 500 hrs room tempera- | 27
ture; withstood 8 hrs @ 160 F
Kel-F resin 800/Kel-F elastomer " Stained yellow (7 d, @ RT) 38
5500 on Fiberglas
Kel-F U-DETA (MAF-4) Unaatisfactory 8
Kel-F U-DETA Discolors 12
Kel-F 800 " Unsatisfactory 12
Kel-F elastomer " Discolored, distorted, cracked 12
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MATERIAL FUEL BEHAVIOR REF
Kel-F UDMH Among best, but unspecified 3A
performance
Kel-F, unplasticized UDMH (liquid) Class 1, 140 F 2

oo UDMH (vapor) Class 1, 140 F 2

noroonom UDMH Satisfactory 1,3

v Compatible for long term storage, | 40

<140 F
Kel-F X300, elastomer UDMH (vapor) Class 4, < 140 F 2
UDMH (liquid) Class 4, <140 F 2
Kel-F 3700, elastomer von Class 4, 0 F 2
Kel-F 5500, elastomer "o Class 4, 80 F H
Kel-F 300-23 oo Class 4, 140 F 3

v UDMH (vapor) Class 4, 140 F 2
Kel-F, unfilled UDMH Class 2, gooo ]
Kel-F 300, 15% glass filled " Class 2, good 8
Kel-F 800 " Class 3, fair 8
Kel-F, dispersion coating WFNA c!,“' 3, slight corrosion rate, 3,8 3¢

% F limit
Kel-Flo Polymers Hydrogen peraxide Class 2, 3 3
Klinger Acidit 50/50 Hydrazine/UDMH Class 3, incompatible 8
Klinger 721 (400) UDMH Class 2, good 8
Klinger acidit " Class 2, good 8
Klinger 1000 " Class 2, good 8
Klinger Oilit " Class 2, good 8
Klingerit (pink) " Class 2, good ]
Kodapak IRFNA Class 4 at 15 F 3

.o " Dissolved (7 d. @ RT) M

v Nitrogen tetroxide Disintegrated (1 d. @ RT) M

v Nitrogen tetroxide Class 4at S F 30

(<.2% motst)
Korda Fiex (Teflon-coated glass Hydrogen peraxide, 90% | Class 2at 150 F 39
fabric
Koroseal Aniline Satisfactory 3

" Halogen fluoride family Grade 3 5-8

” Hydrazine, liquid Class 3, toTT F 2 3

" Hydrazine, anhydrous Limited service, Class B 8

" Hydrazim hydrate Limited service, Class B 8

" Hydrazine /hydrazine Limited service, Class B 8

nitrate/water
Koroseal, vinylite Hydrazine family Grade 2 $-8
Koroseal Hydrogen peroxide Class 2and 3 3
Koroseal: 116 and 117 (molded) Hydrogen peraxide, 90% | Class 3 @ 150 F, very limited 8 3
Koroseal 700 oo Class 2 @ 150 F, limited 8 3%
Koroseal Nitrogen tetroxide Class 3, 80 F 2
(water, >0.1%)
" Nitrogen tetroxide Limited service 30
" Nitrogen tetroxide Class 3at80F 39
(0.2-1.0% moist)

" WFNA, liquid Class 4at 1S F b1
Kralite Hydrogen peroxide, 90% | Class Sat 150 F (I 1]
"K" Seal (Teflon and metal) Nitrogen tetroxide Grade 1 $-1
Kynar liner Aerosine 50 Very resistant, but permesable $A

(304d. @ 100 F)
Kynar nom Tensile, 81.00 ret (7d, Q100 F) | 36C

" oo Tensile, 110% ret (30d. G 100 F) | %C

" .o Elorgation, 83.5% ret (7d. @ C

100 F)
" von Elongation, 100+ ret (304, @ %C
100 F)
" "o H;:;hou. -3 change (14, 0100 | MC
" " " Wr, -l W (30 d. . ”C
100 F
» Chiorine trifluoride 'r;_:;.uo. 102. 7% ret (714, @100 | 36C
" oo T;I;.ﬂ. 98.6% ret (30 4. 0100 NC
33
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MATERIAL FUEL BEHAVIOR REF

Kymar Chlorine triflucride El'?)nntlon. 100% ret (1d, @ 100 38C
" oo onoom Elongation, 125.0% ret (30 4. @ 36C

100 F)
" v omow Hardness, +4 change (7d. @ 36C
100 F)
" voeoomoom Hardness, -3 change (30d. @ s6C
100 F)
" Chlorine trifluoride No apparent reaction up to 25 C 9
(liquid, at 30 C max
temp, in Kel-F tube)
Kynar 1400 Hybaline A-5 N;to ‘z )nlgh& change (500 hrs @ 35
Kynar 50/50 Fuel blend Class 2, to 80 F 39
Class 4 at 160 F
" "o Class B, Sample discolored 4B
(30d, @ 70-80 F)
" oo Class A, (30d. @ 70-80 F) 4B
" oo Class D, swollen, cracked (30d, | 4B
@160 F)
" Nitrogen tetraxide Compatible for long term appli- 40
cations, test temp 63-67 F
" Nitrogen tetroxide Class 1,10 80 F 3
(<.2% moaist)
Kynar liner Nitrogen tetroxide Very resistant, but permeable 36A
(304, 6100 F)
Kynar oo Tensile, 83.2% ret (7d. @100 F) | 36C
" oo Tensile, 115,0% ret (30d. @100F)| 36C
" v Elongation, 100+ ret (7 d. @ 100 36C
F)

" oo Elongation, 50% ret (30d, @100 | 36C
F)

" oo, llu)'dneu. -3 charge (7d. @100 | 36C
F

" "o Hardness, -11 change (304d. @ 3C
100 F)

Lactaprene Hydrazine, anhydrous Incompatible, Class C 8
o Hydrazine hydrate Incompatible, Class C 8
.o Hydrazine /hydrazine Incompatible, Class C ]

nitrate /water
.oon Hydrazine family Grade 3 3-5
"o Hydrazine, liquid Class ¢ st 15 F 3

Laminac 4128 Oxygen, liquid Impact sensitive (4/10) 18

Lankote Fluoro B WFNA Class 4, all temps 2
.o » Class 3, IS F [ }

Lankote Fiuoro B U-DETA Unsatisfactory 12

Lankote-KB WFNA Class 3, 5 F (Imermitient 3

spillage)

Lexan Aeroxine 30 Unaatisfactory )
" $0/50 Fuel biend Class D, dissolved {104, @ 4B

$5-60 F)
* oo Clazs D, dissolved in 2 min 4B
(@ 70-80 F)
* " Class D (80 F, 304d.} 4
- vonoom Classd 1 80 F 3
” $0/30 Hydrazine UDMH | Class 3, incompatible s
’ Rydrazine Dissolved (7 d. @ RT) 7}
. IRFNA Class 4 at 18 F 3
" " Dissolved (1 d. @ RT) ]
. Nitrogen tetroxide Claas D (60 F, 30 4.) 4
oo Class D, Severe 14A
Unsatisfactory 2
Grade 3 3-7
M

'—W »
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MATERIAL FUEL BEHAVIOR REF
Lexan Nitrogen tetroxide Class 4at 80 F 39 :
(<.2% moisat)
" n-Prapyl nitrate Tensile loss, 3100 psi; 39% M
volume swell (7 4. @ RT) s
Lucite Hydrasine family Grade 3 5.8 ¥
" Hydrazine, liquid Class 2, to80 F 3, %
v Hydrazine, anhydrous Limited service, Class B 8
" Rydrazine hydrate Limited service, Class B 8 .
" Hydrazine /hydrazine Limited service, Class C 8 i
aitrate/water 4
" Hydrogen, liquid Compatible for long term 8, 40 '
applications
" wonow Class 1 or 2 3
" Hydrogen: Liquid & cold | Grade 1 $-11
s
Ambient gas| Gradel 5-11
Lucallex (PVC) (translucent or white) Hydrogen peraxide, 90% | Clasa 3at 150 F 8, 3 “
Marlex 50 Aerozine 50 Slight abgorption; stress cracking | 10
(0hr @175 +5 F)
“ oom "o Unsatisfactory 2
.o $0/50 Fuel blend Class B (60 F, 90 4.} 4
oo $0/50 Hydrasine/UDMH Class 2, limited service 8
oo Nitrogen tetroxide Unsatisfactory a1
.o Nitrogen tetroxide Class 4at 7?5 F 39
(<.2% moist)
Marlex 5003 Nitrogen tetraoxide, Class D (30 d. @ 70-80 F) 40
liquid became brittle
Marlex 5003 Nitrogen tetroxide ClassD (0O F, 304d.) 4
Marvinal 218-200 Hydrogen peroxide Class 4, not ac 8
Marvinal 218-200; 218-201; NG-3005; | Hydrogen peroxide, 90% | Class 4 at 150 F 39
NR-6010
Melamine - See also ""Melmac”
Melamine formaldehyde Aerozine 50 Good (7d. @ 70 F) 38
(American Cynamid)
Melamine formaldehyde Hydrazine, anhydrous Limited service, Class B ]
oo noon Hydrazine, hydrate Limited service, Class B 8
oo, Hydrazine hydrazine Limited service, Class B 8
nitrate/water
oo Hydrazine family Grade 2 5-5
Melamine formaldehyde Nitrogen tetroxide (1) Good (24, @70 F) 36
{American Cynamid) (2) Discolored (34. @ 70 F)
Melamine Oxygen, lquid Sensitive, impact (4/10) 18
Melamine, cellulose o V(or/y: ;;kht sengitive, impact 18
1
Melamine, mineral filler "oon Sensitive, impact (3/10) 18
Melamine, molded "o Sensitive, impact (3/10) 18
Melamine formaldehyde Perchiory! fiuoride, Class ¢ at 8O F 3 3%
gasecus
Melamine resins a-Propyl nitrate Satisfactory 1,9
Melamine formaliehyde RFNA Class 4t S F 3
Melbestos G 31 (Melrath Gasket) UDMR Class 2, good ]
Melmac No. 1077 Rydrogen peroxide, 905 | Class 4 at 150 F 1]
Methyl methacrylate -
See also "Lucite”, "Plexiglas”
Methyl methacrylate (Plexiglas) Propeliant 113 Little effect 13
Methy! methacrylate resine RFNA Claps 4t 3 F b}
Methy!l styrene Perchloryl thuoride, Chassdat®OF t )
gasecus ~
Metidond 403 (athesive) 30/30 Hydrazine /'UDMH Class 3, incompatible [ ]
Micarta Hydragen, liquid Compatible for long term 8,
35
_ o—? SE— "'-'-""w' ,
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MATERIAL FUEL BEHAVIOR REF
Micarta Hydrogen: Liquid & cold{ Grade 1 §-11
gas
Ambient gas Grade 1* 5-11
*Not based on test results
" Hydrogen, liquid Cilass 1 or 2 2
" Nitrogen tetroxide Grade 3 5-7
Modacrylic fiber - See also "Dynel"
Mylar Aerozine 50 Unsatisfactory 21
Mylar, seals Boron hydride family Grade 3 5-6
Mylar 50/50 Fuel blend Class 4at60 F 39
Mylar A oo Class 2, to75 F 39
Mylar tonnon Class D (30 d. @ 55-60 F) 4, 40
dissolved
" 50/50 Hydrazine/UDMH Class 3, incompatible 8
" Hydrazine Incompatible 23
lar, A Hydrazine, liguid Class 4 at 140 F 39
Mylar films Hydrogen, liquid Acceptable 1
noo Hydrogen: Liquid & codd | Grade 3* 5-11
gas
Ambient gas Grade 1 5-11
*Not based on test results
Mylar A and Mylar B Hydrogen peroxide, 90% | Class1at150 F 8, 39
Mylar IRFNA Class 4at?5 F 39
" " Dissolved (7 d. @ RT) k7 )
" Nitrogen tetroxide Unsatisfactory 21
" toomron Incompatible 30
" oo Disintegrated (1 d. @ RT) 34
" vonroon Grade 3 5-17
" oo ClassD (60 F, 304d.) 4
" oo Ciass D, severe 13
" Nitrogen tetroxide, Class D (30 d. @ 55-680 F), 40
liquid dissolved
" Nitrogen tetroxide Class 4 at60 F 39
(<.2% moist)
Mylar films Nitrogen, liquid Satisfactory 3
Mylar Oxygen, difluoride Grade 2* 5-13
(Liquid)
*Gain in wt, indicating At#orpnon
" Oxygen difluoride Grade 2 5-13
(Gas)
Mylar film Oxygen, liquid Flexes easily, impact strength 17
good
Mylar film, aluminum faced oo Flexes without breaking; good 17
impact strength
Mylar film, w/polyester adhesive oo Flexes without breaking; good 17
impact strength
Mylar tape (Permacel 254) oo Flexibility good; impact strength 17
good
Mylar tape (#427) "ot Flexed without breaking; impact 17
strength good
Mylar tape (Mystic tape) oo Flexed without breaking; good 17
impact strength
Mylar {ilm/ to fiberglass cloth roron Flexibility good; impact strength 17
good
Mylar roroom Impact sensitive 32
Mylar rope strands oo Very sensitive, impact (3/3) 18
Mylas/aluminum laminate oo Positive detonation 18
Mylar torom Very slight sensitive, impact 18
(2/30)
Pentaborane Incompatible 8,22
Class 4 at 1S F 3
Mylar A U-DETA Satisfactory 12
Mylar U-DETA (MAF-4) Satisfactory 8
. UDMH (liquid) Class 4, 5 F 2
Mylar A UDMH Class 2, good 8
Mystic tape A-117 Oxygen, liquid Impact, moderate detonation 18

Tr T T ————
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MATERIAL FUEL BEHAVIOR REF

Napco foam, F-10 and B-49 Pentaborane Incompatible 22

Narmco X3168 50/30 Fuel blend Class 4at 80 F 39

nonon vowom Class D (at 55-60 F) 4B

Neoprene N-250 Aerozine 50 N:s vglblc change (24 hr @ 75 10

Neaprene v No visible change (34 hr @75 F) | 10A

" "on Unsatisfactory 1
Neoprene Alcohols (methyl, ethyl, | Approved for use 3
isopropyl)
" Ammonia, anhydrous, Grade 2 $-12
liquid and gas (< 3500 F)|
" Ammonia, anhydrous 3% shrink (7 4. @ RT) 33
" nonow 3% shrink (7d. @160 F) 3
" Ammonia, anhydrous, Class 3, limited [ ]
" Ammonia (dry) Class 3, B F |
Class 4 at Hot
" Ammonia, gaseous Class 2, to 75 F 3
Class 4 at Hot
Necoprene, seals Boron hydride family Grade 3 5-6
Necoprene Chlorine trifluoride, Class 1, to 75 F 39
gaseous
* Chlorine trifluoride Class C, incompatible; swells and | §
surface progressively attacked;
used for protective ¢lothing
only.
" S Satisfactory (protective clothing | 3
only)

Neoprene KNR vtoroonon No sigaificant change after 19
initial reaction (30 min @ room
temperature)

Neoprene Fluorine, gaseous Class 4, all temps 2, 9

Necprene, giass filled Fluorine, gaseous Class 4, >RT 3

Neoprene Fluorine: Liquid Grade 3 3-10

Gas Grade 3 $-10

Necoprene, glass filled Fluorine: Liquid Grade ) $-10

Gas Grade 3 3-10

Neoprene $0/50 Fuel blend Class D, fuel discolored red, 38%| 4B
volume swell (304, @ 3$5-00 F)

" oo Class B, Shore A decresse § 4P
units (2 4. @ 70-80 F)

* vt Class D, Shore A decrease 12 4
unite (9 d, @ 70-30 )

" tonon ChaseD(SOF, 904d.) 4

" oo Class4at$OF »

Neoprene, duPont 1158 oo Class ¢ at 100 F »

Neoprene, Goodrich GS1 oo Clase 3at100F 3

Neaprene 50/50 Hydrazine 'UDMH | Class 3, incompatible ']

" Ralogen fiuoride family Grade 3 S-8
Hi-Cal 3 Class 4, etiffened at 120 F P R
" Hydrazine incompetible b+
’ * Clasa 2, B F 2
* Hydrazipe family Grade ) $-3
” Rydrazine, lquid Class 2, oS F 3
Class 3, to TS F
Class ¢, to 88 F
" Hydrocarbon fuel Salistactory O
» Rydragen, liquid Unaatisf |
] L Al " c“ . '
Hyu gua: liquid & cold | Grade J* $-13
*Not based on test ‘~i
Ambdient gas Grade 8-11 '

Negprene peronide Class ¢ 3

Neaprene: pure gum and SR 345-8 Mydrogen peroxide, 0% | Chass 4t 150 F [ 1] 1

Negprene rubber Minsd amines No apparest effect (Y ¢. @ RT) ” -

Necprene 318-70 Intermediate ¢

Necprene Nitrogen tetromide Incompatible .2, 0 <4




MATERIAL FUEL BEHAVIOR REF
Neoprene Nitrogen tetroxide Grade 3 5-7
" oo Class D, 60 F 4
” oo Class D, decomposed in 4 h:, 4B
(at 70-80 F)
i Nitrogen tetroxide Class 4 at 80 F k] ]
(<.2% moist)
" Oxygen Spontaneous ignition temp - 42
190 C at 7500 pei; 200 C at 2000
psi
" Oxygen, liquid Sensitive, impact (4/10 - 40 ft Ib) § 33
Very sensitive (10/10 - 50 ft Ib) 3
Neoprene rubber vt Violent detonation (impact) 18
v v Sensitive, impact (8,30) 18
oo Very sensitive, impact (2.2) 18
Negprene rubber, arctic v Very sensitive, impact (8/10) 18
Neoprene buse adhesive (scotch tape) o Impact; 20,20 € 10 K M4 k]
Neoprene, carbon filled Perchloryl {luoride, Class 4 at 390 F t P | ]
gasecus
Neaprene, coating RFNA Clags 4t 75 F 3
Negprene latex U-DETA (MAF-4) Unsatis{actory 8 12
Neoprene rubber oot Unaatistactory 8, 12
Neoprene, duPont 1158 UDMH Class 3, fair 8
Neaprene, B. F. Goodrich, G81 * Class 3, fair 8
Neaprene UDMH (liquid) Class 4. 02 ¥ 2
Neoprene gasket, duPomt UDMH Class 4, poor [}
Nitride rubber on nylon seals Boron hydride family Grade ) $-6
Nitrile silicone, GE NSRX5802 5050 Fud! blend Class 4 2t 85 F h )
Nitrile silicone, GE SE730 oo Class 4 at 130 F : b} ]
Nitrile rubber Hydrogen, liquid Compatible {or long term apphi- 40
cation
- - Satistactory 8
oo * " Class 1 or 2 2
Nitrile silicone NSRXS602 {General UDMH Class 4, poor 8
Electric) '
Nitroso rubbers Nitrogen tetroxide Class D - Severe 14A
Nitroso terpalymers {cured with o Compatible, unaffected after 90 d. | 41
chromium triflsoroacetate) @ 180 F, in an unstressed state,
Nitride robber o nylon Pentaborane incompatibie s 2
oo oo Class 4 at 15 T 39
Nyloa - See also “Plaston™ .
Nylca, seals Fuels (general) Acceptable for contlinuous use 16
Nylos Aerozine 30 Satisfactory 2
Nylon Zytel 31 T Siight surface absorption (110 d, 10
@3 P
A Stress cracking, 60d. @73 Fand] 10
24 hrs at 160 F. Crazes after
8 months.
Compatible for long term appli- 40
cations (test temp 70-80 F
Nylon Zytel 33, coating Unstressed matertal crazes in 10A
4.
Nylon Tytel 63 Softens and slow iy dissolvrs TS F | 10
Nyiom Zytel 63, coatng Saftens and siowls disssives 10A
Nyloa Zytel 101 Slght surface absorption, no 10
vigibly change, 120 days, TS F
Stress craciung, 30t T0d. 6 10A
TWF. andiess han S rs @
180 F. Crazes alter § mo.
Nylon Zytel 101, coating Unatressed material crazes in 10A
2334,
Nylos Ayl boranes Satistactory 1
MiCal-3 azd HEF-3
Nylon, seels Bcrom hydrids {amily Gride 3 5-8
¥ylon Chlorine t-3orde T conpalidie ] ]
. Ethylene wide Ambionl temp, IMIPrIEIENt wRe 3
Ny lon 50 30 Fue biend Eventudl sharp drap ta uitimate 1

tengile (9 ma:
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MATERLAL

FUEL

BEHAVIOR

REF

Nyion Zytel

Nylon Zyte! 3,

" - "
" e .

" " -

Nylon Zytel 31, 63
Nylon Zytel 63
Nyloa 101

Yvion 7 vtel 101

Ny’ ... Zytel 3}
Nylon Zytel 83; Zyte) 101; Zyte! 211
Nylon

Nylon, Zytei 101-NC-10
Nylon

Ny'loa Zytel
Nyloa

Nyhg Tyte!
Nyloa Zytel 101

Nyloa 101

Nylom feit
Nylos

-

Nyloa taiuisted Oermac uple wire
ttype NNMDT)

Ny bo epaey

Kyloa jachet, polycisy! chioride
e lectiric

50/50 Puel blend

$v/%0 Rydrazine/ UDMH

Hal gen {oride fanmily
REF-3
HiCal-)

Hydrazine, anhyd. s
Hydrazine hydrate
Hydrazine hydraz-

aitrate 'water
Hydrazine

Hydreise family
Lydraste~, liquid
Rydrogen: Liuid & cold
e
Ambient
Hydrogen, liquid
Rydroger eromide

Nitrogen, liCusd
Nitrogen tetromide
Ni tetroxide
{<.T% motet)
Nirogen tetroxiie

Nt tetroxide
(<. 7% moist)

Nitragen tetronide,
ipuid

Qxygen
myn

——

Class A - {(5%0d. @ 70-80 F)

Class U - Crastd, (rackad (60 a.
@ 70-80 F)

Ciass D crumbled (7d. ¥ 160 F)

Class A (1106. @ 70-50 F) o
visidle change

Clasa D - crumnled (74. € 100 T)

Class A, 0 F 1104,

Class D, 180 F. 74d.

Viass 4 at 8O F

Cless D - dissolved (10-30

Class D (180 d. @ 55-60 ¥/
n:o’ disintegruted

Clasa i 1080 F

Class 1ai80F

Class D (50 F, 1804d.)

Class B(# F, 1204d.}

Clase D{j60 %, 74.)

Class A (360 4. 8 53-80 F)

Class B - Shore D decreage ¢
urits (504. @ 70-00 )

Class D - crasod, cracked (55 d.
¥ 70-80 F)

Clags 1, general service

Class 3{189 }) incompatidie

Class 2, limited service

Grade 3

Satisfactory

Satisfactory

Clar= 2, no change 2t 120 F

Limned service, Class B

Limited service, Ciass B

Limited service, Clazs B

C. .npatibie for long tern:
application < ~0 }
Grade 2

Class 3, to 1S F
Grad» }

C.ade )

atisfactory

Class 4, wnacceprabis
Cass 4 22150 F
Diserived (74. @ RT)
Class 4t 7" F
fatwfactocy
Uneatisfactory
Class 4 2GS F

Dicistegrated ) 4. @ RT)
Class D - severe
Ceade 3

Clasada.80F

Class D (30 d. & 355-00 F} broke
wn

Grde 2

iatompatibie

impact sex. ative,

Very secaitive (1010)

Positive detonaton (st 110):
Moderste detonation (at 60}

detomction

Dugact (172 @10 g0
Seasitive, tmpact (£.10)
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MATERIAL FUEL BEHAVIOR REF
Nylon potting molds Oxvgen, liquid Very sensitive, impact (10/10) 18
Nylon inserts oo Very sensitive, impact (10,/10) 18
Nylon Pentaborane Incompatible 8, 22
Ciass 4at75 F 39
" Perchloryl fluoridt, Class 1 at 80 F 2,239
gaseous
Nylon 6, Plaskon Propellant 113 No eifect 15
Nylon 68, Zytel 101 oo 1 ittle effect 13
Nylon n-Propyl nitrate Satisfactory 1, 3

" RFNA Class 4 at75 F 39

" UDMH, liquid Class 1, 130 F 2

" UDMH C . npatiile for long term storage, | 40
Opalon 1219, 1220, 1444, 81222 £0,50 Fuel blend Class ¢ at 60 F 39
Opalon 1219 Nitrogen tetroxide Class 3, to60 F 39

(<. 2% moist)
Opalon 1220; 1444; 81222 oo Class 4 at 60 F 39
Opalon 75219 RFNA Fair resistance to acid; no 217
decomposed after 72 hrs, room
temperature
Orion felt Oxygen Grade 2 5-2
Orlon Perchlory! fluoride, Class 4 at 296 F 2, 39
gaseous
Oxiron (for electrical protective Propellant system Satisfactory, but only when cured | 18
conting): (zeneral) at 180 F and above
Oxiron - PMDA,
Oxirun - NOVOLAC
Paraplex P-43 Ay zine 50 Unsatisfactory 21

oo 50,50 Frel blend Class D (60 F, 30 d,) decomposed| 4, 4B

oo 50/50 Hyarazine /UDMH Class 3, incompatible 8

' " Hydrazine fan ily Grade 3 5-5

oo Nitrogen tetroxide Unsatisfactory 21

o oo Class D (60 F, 304d.) 4

oo D Class D - dissolved (14 d, @ 4B

55-60 F)
Paraplex P-43, seals oo Grade 3 5-7
Paraplex P-43 Nitrogen tetroxide Class 43t 60 F 39
(<.2% maist)
Penton Aerozine Unsatisfactory 21
Penton 9215 (Hercules) 50/50 Hydrazine/UDMH Class 3, incompatible 8
Penton Nitrogen tetroxide Class D ~ severe 13
! oo ! Unsatisfactory 21
" Nitrogen tetroxide Class ¢at'/5 F 39
(<. 2% moist)
" Oxygen, liquid ¢ ansitive, impact (2/3) 18
Penton 9215 UDMH Class 2, good 8
Perfluoraniline Chlorine trifluoride Promising compatibility 28
Perfluorobutyl, Acrylate Perchlory! flucride (dry)| Cliss 4390 F 2
Perfluorobuty! acrylate -
See also ""Poly FPA"

Perfluorobutyl acr late (carbon Perchlory! fluoride, Class 4 at 390 F 39
filled)

Perfluorocarbons Nitric acid, fuming Satisfactory 3

oo Oxygen, liquid Satisfactory 3
Pr rmatex No, 1, No, 2 Fluorine (Liquid) Grade 3* 5-10

Fluorine (Gaseous) Grade 3 5-10
*Not based on test results

oo Fluorine gas Class 4, all temps 2

Permatex No, 3 oo Class 3, <RT 2

40
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MATERIAL FUEL BEHAVIOR REF

Permatex No, 3 Fluorine (Liquid) Grade 3* 5-10

Fluorine (Gaseous) Grade 2 5-10
*Not based on test results|

Permatex No. 2, Thread Composition | Halogen fluoride family Grade 1 5-8

Permatex 50/50 Hydrazine/UDMH Class 3, incompatible 8

Phenol compounds -

See also "Heresite"
Phenol formaldehyde -

See also "'Insuroc”
Phenoi formaidehyde (U. S. Aerozine 50 Faded, Wt change - +9.40% (7d. | 36

Polymeric) @17 F)

oo oo (1) Appearance good (2d, @ T0 F) | 36
(2) Completely degraded (2 d. @
70 F)

Phenol formaldehyde resin system von Completely dissolved (7 d. @ 60 F) 36A

Phenol formaldehyde " on Completely dissolves (7 d. @ 60 F¥ 36C

Phenol/glass filament oo Wt change, +2.82 (7d, @60 F) 36C
oo von Barcol, -29 (7d. @60 F) 3é6cC
"o "o Shear, 92.3% ret (71d. @60 F) 36C
oo oo v Wt change, +6,.80 (7d, @100 F) k. o]
I B wo Barcol, -13 (7 d. @ 100 F) 36C
oo oo Shear, 91.5% ret (7d. @100 F) 38C

Phenol formaldehyde Ammonia, gaseous Class 4 at75 F 39
oo Fluorine, gaseous Class 4 at75 F 39
oo Hydrogen peroxide, 90% | Class 4 at 150 F, unacceptable 8, 39

Phenol formaldehyde (U, S. Nitrogen tetroxide Slightly faded

Polymeric) Wt charge - +1,38 (7d. @70 F) 36
1" . " " " " " o (l) Good (z d.. @ 70 F) 36
(2) Soft, nushy (2d. @ 70 F)

Phenol formaldehyde (Cincinnati oo Too porous (2 d. @ 70 F) 38

test lab)

Phenol formaldehyde resin system wonoom Good, slight crazing (30d. @ 60 A6A

F)
Poor, severe erosion (30d. @ 36A
100 F)
Phenol formaldehyde/glass composite oo Poor, complete delamination (1 36B
mo @ 80 F)
Complete deterioration (1 mo. @ 36B
100 F)
Phenol formaldehyde Nitrogen tetroxide Flexure, 57,.2% ret (1d. @60 F) | 36C
oo oo Flexure, 63.3% ret (30 d, @ 60 )| 36C
oo "o Flexure, 47.8% ret (90d. @ 60 F)| 36C
" oo oo Flexure, 44.2% ret (1d, @100 F)| 36C
oo ven n Fle)xure, 42.8% ret (30 d. @ 100 36C
F

oo oo voron Flexure, 24.5% ret (90 d, @ 100 36C
F)

oo ronoom Hardness, +8 change (7d, @ 60 F)| 36C

oo "o Hardness, +9 change (30d. @ 36C
60 F)

o "on oo Hu)‘dness, +5 chang~ (80 d. @ 60 36C
F

oo oo Hardness, +13 change (7d, @ 36C
100 F)

oo oo Hardness, +15 change (302, @ 36C
100 F)

tomwoonwon oo (Severe erosion) (80 d, @ 100 F) 36C

Phenol/glase filament "o Delamination (7 d. @ 60 F) 36C

Phenol formaldehyde RFNA Class 4 at 15 F 39

Phenol furfurals " Class 4 at iS5 F 30

Phenolic - See also 'Haveg 41"

""Bakelite’ "'"Trevarno"
Phenolic, paper-base -
See also ""Spauldite'
Phenolic nitrile -
See also ""Metibond 402"
Phenolic-epoxy-silicone PT201G, Aerozine 50 No visible change after immer- 10, 10A

coating

ston at 75+5 F for 25 hours

e b
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MATERIAL FUEL BEHAVIOR REF
Phenolic 37-9X; adhesive and coating Aerozine 50 No visible change after immer- 10
sion for 25 hrs @ 75+5 F
Phenolic 5C1008, insulation "o Some attack, 24 hrs @75 +5 F 10, 10A
Phenolic F-120-55, insulation oo Some bleeding; no visible change 10, 10A
after 4 hrs @ 75+5 F
Phenolic laminate "o Unsatisfactory 21
Phenolics Ammonia, gaseous Class 2, to Hot 2, 39
Ammonia, liquid Class 2, to Hot
Phenolics Ammonia, anhydrous, Class 2, limited service 8
dry or moist, ambient
temp,
voo" Ammonia, anhydrous: Grade 1 5-12
Liquid
Gas (<250 F) Grade 1 5-12
Phenolic-filled graphite Chlorine trifluoride, Clagss 4 at 75 F 39
liquid
Phenolic, filled Fluorine, lquid Grade 3 5-10
Fluorine, gaseous Grade 3 5-10
oo Fluorine, gaseous Class 4, all temps 2, 39
Phenolic cement oo Class 4, all temps 2, 38
Phenolic-asbestos 50-50 Fuel ble Class D (@ 55-60 F) 4B
oo oo Class 4 at60 F 39
Phenolic-glass laminate oo Class 4 at 60 F 39
oo e oo Class C, fuel and sample 4B
discolored (30 d. @ 55-60 F)
oo ey 50/50 Fuel blend Class D, fuel discolored, resin 4B
dissolving (90 d. @ 55-60 F)
Phenolic 'aminate oo Class D (30 d, @ 55-60 F) fuel 40
red, resin removed
Phenolic-glass-laminate (Composition oo n Class C (60 F, 180d.) 4
unknown)
Phenolic glass laminate 50/50 Hydrazine/UDMH | Class 3, incompatible 8
Phenolic Hydrazine, anhydrous Limited service, Class B 8
" Hydrazine hydrate Limited service, Class B 8
" Hydrazine /hydrazine Limited service, Class B 8
nitrate/water
" Hydrazine family Grade 2 5-5
" Hydrazine, liquid Class 3, to75 F 39
" Nitrogen tetroxide Grade 3 5-17
Phenolic SC 1008, insulaiion oo Discolored in 4 hrs immersion 10
oo toomo 50 F continuous service, discolorg 10A
in 4 hr immersion.
Phenoiic, Trevarno F-120 oo Slightly bleeding during 24 hr 10, 10A
immersion,
Phenolic F-120-55, insulation voron 1% weight loss, 4 hr immersion. 10, 10A
No significant change, 500 F rati
Phenolic-epoxy-silicone, PT-201G vonron Extreme bleeding during splash, 10, 10A
no further visible change
during 24 hour immersion
Phenolic laminate ronon Unsatisfactory 21
Phenolic laminate Nitrogen tetroxide Class 2, to 60 F 39
{<.2% motst) Class 4 at75 F
Phenolic-glass laminate (composition | Nitrogen tetroxide Class C (60 F, 304d.) 4
unknown
oo e "o Class B, sample was bleached 4B
(30 d, @55-80 F)
Phenolic Oxygen, liquid Impact sensitive 32
" v Moderate detonation, impact 18
Phenolic asbestos "o Ver}' slightly sensitive, impact 18
(2/40)
Phenolic epoxy "o Impact; 1,/1 @ 10 KgM 32
Phenolic fiber "o Sensitive, impact (5/10) 18
Phenolic laminate, glass base "o Impact; 16/20, 2/22 @ 10 KgM 32
Phenolic- Fiberglas luminate "o Moderate detonation, impact 18
Phenolic-impregnated Fiberglas "o Impact; 2/2 @ 10 KgM 32
Phenolic laminated paper based sheets "o Sensitive, impact (6/10) 18
Phenolic laminated nylon cloth base "o Sensitive, impact (6/10) 18

sheets
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MATERIAL FUEL BEHAVIOR REF
Phenolic, molded Oxygen, liguid Very sensitive, impact (10/10) 18
" " " " " lncompntlble 8
Phenolic resins Perchlory! fluoride, Class 2, tc 390 F 3,3
gaseous
Phenolic resin, modified oo Class 4 at 390 F 2,3
Phenolic, Bakelite Propellant 113 Little effect 13
Phenolic resin, asbestos reinforced: UDMH Class 4, poor 8
Haveg 30, Haveg 41, Haveg 50
Phenoline 315 RFNA Class 2,to 75 F 39
Phenolic resins WFNA, liquid Class 4, unacceptable at all 2,8 39
temps,
Phenoline 315 plus v Class 1, to 75 F* 39
*Intermittent contact {spillage
Phenoline 315 plus WFNA Class 3, only fair corrosion 2,8
resistance, 75 F limit
Plaskon Alkyd 400 (Glass and Oxygen, liquid Impact sensitive; unacceptable 32
polyester) *
Plastic lead seal, insoluble Hydrazine family Grade 2 5-5
Plastic metal No. 22 Hydrogen peroxide, 90% | Class 3 at room temperature 39
Plast-0-Seal Fluorine (Liquid) Grade 3* 5-10
Fluorine (Gaseous) Grade 2
*Not based on test resul
oo Fluorine, gaseous Class 3, <RT 2, 39
Plexiglas O, 55, CR-37 Aerozine 50 Unsatisfactory 21
Plexiglas Boron hydride family Grade 3 5-6
" Fluorine, liquid Grade 3 5-10
Fluorine, gaseous
" "nomron Class 4, >RT 39
" 50,5C Fuel blend Class D (60 F, 90 d.) 4
Plexigias CR 38, I oo on Class D - completely dissolved 4B
(9 d. @ 55-60 F)
Class D - digintegrating (1 d. @
70-80 F)
Plexiglas CR 39 oo Class 4 at 60 F 39
Plexiglas I nonom Class 4 at 80 F 39
Plexiglas II, 55 50/50 Hydrazine/UDMH | Class 2, limited service 8
Plexiglas HiCal 3 Class 4, became soft and sticky 2, 39
at120 F
” Hydrogen peroxide Class 4, unacceptable 8
(concentrated)
Plexiglas I, 55, CR-39 Nitrogen tetroxide Unsatisfactory 21
Plexiglas oo Grade 3 5-7
" "o Class D (60 F, 30d.) 4
" Nitrogen tetroxide, Class D, (30 d. @ 55-60 F) 40
liquid dissclved
Plexiglas II, CR-39; 55 Nitrogen tetroxide Class 4at75 F 39
(<.2% moist)
Plexiglas Oxygen, liquid Impact; 2/2 @ 10 KgM 32
" Perchloryl fluoride, Class 1, to75 F 39
gaseous Class 4 at 390 F 2, 3
Pliogard, coating RFNA Class 4 at 75 F 39
Polyacetal Liquid oxygen Inl/enamve, impact (70 1t 1b, M
6/20)
Polyacrylic ester resins RFNA Class4at?5 F 39
Polyacrylonitrile Perchlory! fluoride, Class 4 at 80 F b
gaseous
Polyamide - See also "Nylon"; "Zytel"
Polyamide film - See also "Capran"
Polyamides Hydrocarbon fuel Satisfactory 1,3
Polyamide-Nylon, Zytel 101 Nitrogen tetroxide C:au D- )duooMnc in minutes 4B
35-80 F
Polyamide-Nylon, Capran 381 oo Class D - dissolved on contact 4B
(63-67 F) -
Polyamide Oxygen, liquid Impact; 2/3, 8/20, 13/20, 10/20, | 32
3/20, 8/20, 2/2 @ 10 XgM
Polybutadiene - See also "Acushnet”
Polytutadiene, hydrogenated - -
See also "Hydropol”
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MATERIAL FUEL BEHAVIOR REF
Polybutadiene rubber, Acushnet 50/30 Fuel blend Class C (160 F, 30d.) 4, 4B
BWK 422
oo oo Class A - precipitate extracted, 4B
fuel discolored, tensile loss
8.3%(17d. @160 F)
Polybutadiene rubber, Acushnet oo Class C (160 F, 30d.) 4, 4B
SWK 849
" " " " " 1" 1" " " Class B - slight t“rbidity (17 d. 48
@160 F)
oo owoowonn roonoon Class C - precipitate .xtracted, 4B
fuel discolored, tensile loss
41,9%
Polybutadiene rubber, Acushnet "o Class C (160 F, 304d.) 4 4B
SWK 850
oo oo Class C - precipitate extracted, 4B
(10d. @160 F)
oo oo Class C - precipitate extracted, 4B
fuel discolored tensile loss
23.6%
Polybutadiene rubbers, Acushnet oo Class C (160 F, 30d.) 4, 4B
SWK 851
o e " " " ”" (1 (1] " Class B - slight precipitate 4B
extracted, no strength (160 F)
Polybntadiene, Stillman EX 804-90, oo Class D - 29% swell, tensile loss | 4, 4B
(Hydropol) 77.2% brittie (30 d. @ 160)
oo o e oo Class C - heavy precipitate 4B
extracted (1 d, @ 160 F)
Polybutadiene rubbers, BWK 422 oo Class C (30 d. @ 160 F) precipi- 40
tate extracted
Polybutadiene rubber, Stillman voron Class D (30 d. @ 160 F) 29% 40
EX 904-90 (Hydropol) volume swell; tensile loss
71.2% brittle
Polybutadiene rubber (Cis-4) oo Compatible (dynamic testing, 19
10,000 cycles)
Polybutadiene Hydrazine Shore A, loss - 0 to 4; 2% shrink | 34
to 6% swell (7 d. @ RT)
woon " Shore A, loss - 2; 4% swell 34
(21 d. @ RT)
"oon " Shore A, gain - 13; 3% swell 34
(42d. @RT)
"o " Shore A, gain - 8; 3% swell 34
(3 mo. @ RT)
"o " Shore A, gain - 3; 5% swell 34
(5 mo. @ RT)
v " Shore A, loss - 5; 1% swell (7d. | 34
@ 160 F)
"o " Shore A, loss - 8; 1% sweil (21 d.| 34
@160 F)
oo " Shore A, gain - 13; 1% swell 34
(3 mo, @ 160 F)
Y Hydrazine, liquid Class 2, to 75 F 39
Class 4 at 160 F
"o Hydrazine family Grade 3 5-5
Folybutadiene (Cis-4) Hydrazine 4% swell (21 d. @ RT) 33
oo " 5% swell (5 mo. @ RT) 3
moom » 1% swell (3 mo. @ 160 F) 33
oo " Compatible 19
Polybutadiene (Cis-1, 4) Hydrazine-type fuel Compatible (performs satisfactory] 23
as sealant)
" " ” " " " " " " Compat‘ble ze
Polybutadiene JP-X Shore A, loss - 12 and 13; 83% M
and 97% swell (7 d, @ RT)
Polybutadiene, formulas 24-27 Nitrogen tetroxide Class D(80 F, 7d.) 4
Polybutadiene oo Class D - severe 14A
"o Oxygen, liquid Insensitive, impact (70 {t 1b, ”
0/20)
oo voom Insensitive, impact (70 ft Ib, 7

0/20)
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MATERIAL FUEL BEHAVIOR REF
Polybutadiene Propyl nitrate Shore A, loss - 3; (7d. @RT) LT
$7% swell
"o " oon Shore A, loss - 4;(7d. @160F) | 3
107% swel)
"o UDMH Shore A, loss - 2to 9; THto 29% | 34
sweil (1d, @ RT)
"o " Shore A, loss - 6 and 23; 8% and | 34
15% swell (14 d. @ RT)
"o " Shore A, loss - 18;10% swell M
(21 d. @ RT)
"noon " Shore A, loss - 2; 4% swell (3 mo.] 34
@ RT)
U " Shore A, loss - 0to 2; 5% shrink | 34
and 7% swell (6 mo. @ RT'
v " Shore A, loss - 6 and T; 16% and i
25% swell (7d. @150 F
oon " Shore A, loss - 0 to 3; 2% shrink 3¢
to 33% swell (60 min @ 350 F)
wow " Shore A, loss - 2 to 23; 12% to 34
39% swell (60 min @ 400 F)
Polybutadiene (Cis-4) " 9% swell (7d, @ RT) 33
none " 4% swell (3 mo. @ RT) 33
"o e " 5% shrink (6 mo. @ RT) 33
"o e " 15% swell (7d. @ 160 F) 33
moo e " 12% swell (60 min @ 400 F) 33
Polycarbonate - See also "Lexan"
Polycarbonate, Lexan Hydrazine family Grade 3 5.5
vt Nitrogen tetroxide Class D - dissolved in 1 hr 4B
(70-80 F)
Polycarbonate wonoon Decomposed, brief exposure 1
Polycarbonate resin Oxygen, liquid Impact; 20/20 b} ]
Polychloroprene Nitrogen tetraxide lnu,au)mve, impact (70 £t Ib, N
0/20
"o Oxygen, gaseous lm/em)itive, impact (70 ft b, 37
0/20
nwonroon Oxygen, liquid lm/ena)mve, impact (70 1t b, 37
0/20
Polychlorotrifluoroethylene (CTFE) -
See also "Kel-F', “Halon (VK and
TVS)", "Genetron”
polychlorotrifluoroethylene Perchloryl fluoride, Class 2, to 390 F 39
gaseous
Poly (cyanoethyl) silaxane Oxygen, liquid Slightly sensitive, impect (70 ft 3
ib; 1/20; 1/10)
Polydichlorostyrene Hydrazine family Grade 3 §-5
Polydimethylsiloxane Nitrogen tetroxide lnl/e’na)tﬂvc, impact (70 ft 1, £ 1)
1
Polydimethylsilaxane Oxygen, gasecus lu;::)iuvo, impact (70 £t b, 37
0
noroeon Oxygen, liquid lu/eu)m'o, impact (70 ¢t Ib, 37
1/%0
" " " " " " mowu. .
Polyepaxide Aerozine 50 Flemure, 175.0% ret (Td. Q80 F)| 36C
noo "or Fiexure, 84.2% ret (304, Q80 F)| 36C
.o "o ruxm;o. 121.0% ret (90 4. @ %C
6OF
oo .o ﬂc)xuro. 120.0% ret (7d. Q100 | 34C
¥
oo von l‘!?nro, 74.4% ret (30 4d. 9100 C
F
v "o !nlunn. 67.0% ret (90 4, 9 100 %C
oo v Hardness, +5 change (14d. Q60 F}| 3C
voow v Hardnoss, 0 change (304. Q 80 F)] 34C
S .o llu)dsul. <3 change (904, @00 | 38C
F
.o voom Hardness, 0 change (T 4. 0100 F)] 3%C
.o "o Hardaeee, -13 change (304d. @ NC

100 )




it 4,

~

T R W s

MATERIAL FUEL BEHAVIOR REF

Polyepaxide Aerozine 50 Hagne)u, -22 change (80 d, @ 36C

100 F
Polyepoxide/epoxy "o Flexure, 96,0% ret (7d, @60 F) | 36C
W e o Flaxure, 47,0% ret (30d. @60 F) | 36C
wonon "o Flexure, 66,3% ret (90d, @ 60 38C
F)

vomwoon v Flexure, 80,4% ret (7d. @ 100 F)| 36C

wowon .o Flexure, 24.1% ret (304, @100 | 36C
F)

wonon v Flexure, 35,4% ret (80 d. @ 100 36C
F)

worron ! " Hardness, +7 change (7 d, @ 60 F)| 36C

nonow "o Hardness, +6 change (30d. @ 60 36C
F)

nonoow o Hardness, +4 change (80d. @ 60 kI of
F)

v "o Hardness, +2 change (7 d, @ 100 36C
F)

"o " A Hardness, -10 change (30d. @ 36C
100 F)

"wovow "o Hardness, -19 change (90d. @ 36C
100 F)

Polyepoxide/glass filament oo Shear, 62.4% ret (1d. @ 60 F) 36C
oo " v Shear, 43.7% ret (30d. @ 60 F) 36C
S row Shear, 46.8% ret (90 d. @ 60 F) 36C
oo v Shear, 39.7% ret (1d. @ 100 F) 36C
roroononn "o Shear, 33.7% ret (30d. @ 100 F) | 36C
" v o oo Shear, 28.2% ret (90d. @ 1C0 F) 38C
"o oo v Flexure, 73,7% ret (7d. @ 60 F) 36C
v e v Flexure, 69,6% ret (30d. @ 60 F)| 36C
mooe e "o Flexure, 59,5% ret (80 d, @ 60 F)| 36C
voonoomonn o Flexure, 42,5% ret (7d. @ 100 F)| 36C
v, "o Flexure, 56.3% ret (30d, @100 | 36C

F)
oo w e m v Fiexure, 55.0% ret (80d, @ 100 | 36C
F)
Polyepaxide/glass composite "o Fair; slight swelling and delami- 3éB
nation (1 mo @ 60 F)
Good to fair, no delamination to 36B
consideruble delamination (1 mo
@100 F)
Polyepaxide resin system v Good slight erosion (30 d. @ 60 F)} 38A
Fair, severe ¢rosion (30d. @ 36A
100 F)
Polyepaxide; Bisphenol A (Koppers) v Appearance good {2d. @ 70 F) 3
" .- ” " [1] " L " Awe"mce ‘m 36
Wt change - + 0.36% (7 d. @ 70 F)
Polyepoxide/Bisphenol A resin system "o Fair; slight erosion (30d, @ 100 | 38A
F)
v e Nitrogen tetroxide Fair, slight erosion (30d. @ 100 | 36A
F)
Polyepaxide resin system oo Good, nu crazing (30d. @60 F) J6A
Fair, slight corrosion (30d. @ J6A
100 F)
Polyepaxide ‘glass composite " Poor, considerable to complete B
delamination (1 mo, & 60 F)
Complete deterioration (1 mo at 6B
100 F)
Polyepaxide; Bisphenol A (Koppers) " Appearance good
Wt change - +0.81% (74, @70 F) | 38
LU noo Slight surface attack (24, @70 F)] 3¢

Poly 0 ooroo. Flaxure, 118.5% ret (7d, G 60 F)] 36C
oo : oo Flexure, 358.8% ret (304, @260 F)| 36C
oo " - Flexure, 68.0% ret (90 4. @ 60 F)] 368C
woo. " » Flexure, 70.6F ret (74, & 100 F)] 38C
. o - ” Flexure, 52.0% ret (304d. 2100 | J6C

F)
“ ow Flexure, 69.5% ret (90 4. @ 100 »uc
F)
T, T
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MATERIAL FUEL BEHAVIOR REF
Po e Nitrogen tetroxide Hardness, +6 change (7d. @ 60 F)| 36C
ly epaxid antaak s Hardness, +5 change (304, @80 | 36C
F)
"o oo, Hardness, +8 change (90d. @60 | 36C
F)
) "wowoon Hll)'dll‘ll, +3 change (7d. @ 100 36C
F
w on "o Hardness, +8 change (30d. @ 36C
100 F)
w on "o Hardness, +11 change (904, @ 3C
oy Thret(7d. @60 F) | 36C
Polyepaxide/epoxy oo Flexure, 76, T% ret (7 d, F
lyepaxide/e nowow Flexure, 26.0% ret (304, @ 60 F) | 36C
" " " " " " Flw., 40.7% ret (90 d. e 80 l’) ”c
w o woom vowoom Flexure, 24.5% ret (7d, @ 100 F) | 36C
wow oo 0o Fle)xure, 25.5% ret (30d, @100 | s6C .
F
" " " " " ” Flexure, 32.7% ret (90d, @ 100 36C R
F)
" " " " " " MQ“, +8 Cm’ (7 d. e 60 F) 36C
" " " " " " Hﬁl)'dl’*”. +0 chme (so d, e 60 36C
F
w e nonmoon Hardness, +4 change (90d. @60 | 36C
F)
" v " " " " H‘l)ﬂﬂe”, +2 Ch“e (7 d. e 100 SOC
F
w o wow U Hardness, +8 change (30d. @ 36C
100 F)
" . * " " " Hm..l, +9 Cm' (” d. e S6C
100 F)
Polyepaxide/glass filament "wo oo Shear, 22.2% ret (7d, @60 F) 3eC
w o wm v Delamination (30 d. @ 60 F) 3C
" " " " " " " ” le, as. ret (7 d. o 60 !') 38C
Polyester film -
See also "Mylar", "Scotch tape'", etc,
Polyester RFP - See also "Laminac”
Polyester {American Cyanamid} Aerozine 50 Completely degraded (3 d. @ 70 F)| 36
Polyester laminate o Unsatisfactory L3
Polyester Ammonia, gaseous Class 4 at 15 F 30
" Fluorine Gas Class 4, all temps 2,3
" Fluorine, liquid Grade 3 5-10
Fluorine, gaseous Grade 3 $-10
Polyeater, Mylar 50/50 Fuel blond Clu‘l“? -) dissolved (10d. @ 4B
55 F
. ow wowoow Class D - disscived (1 d. @ 4B
70-80 F)
Polyester-glass laminate vwono” Class D (80 F, 30 d.) delaminated| 4, 4B
(composition unknown)
Polyester-glass iaminate voroon Class ¢ at8OF w
Polyester glass 50/50 Hydrasine/UDMH | Class 3, incompatible 8
Polyester Hydrazine, anhydrous Incompatible, Class C [ ]
" Hydrazine hydrate Incompatible, Class C [ ]
o Hydrazine hydrazine Incompatible, Class C [
nitrate /water
Polyester, Mylar Hydrazine family Grade ) 8-3
Polyester Hydrazine, liquid Class ¢at 8 F »
Polyesier (American Cyanamid) Nitrogen tetroxide Completely degraded (2d. 0 0 F)| 3¢
Polyester W Clase D - diasolved (14, @ @®
Polyester, Mylar o - .
85-60 F)
Polyester-glase laminate wome cm,n delaminated (30 d. @ 4, 4B
8
Polyester lamisate oo Ussatisfactory i i
Polyesteriaminate N Nm)ﬁh Class 4t 8O F b | F
(<. 2% molat i
Polyester-glass Oxyges, lqumd Sensitive, 410) 18 :
G o Impact; /5 @ 10 KgM 3 ‘.
Polyester-fiber glass laminate oy Moderate detonation 18
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MATERIAL FUEL BEHAVIOR REF
Polyester film Oxygen, lignia Impact; 2/22, 2/7, 8/10, 1/2, 2/2] 32
2/2, 2/3, 3/20, 2/11, 2/20,
2/20, 2/20, 2/4, 4/20, 2/20,
4/20
Polyester film, aluminized "o Impact; 4/20, 5/20, 2/25, 2/22, 32
1/1, 1/1, 1/1, 1/1,2/2, 2/2,
2/8 @ 10 KgM
Polyester, chlorinated, adhesive "on Impact; 7/10, 9,/10 @ 10 KgM 32
Polyester resina RFNA Class 4at 75 F 39
Polyester fiber, DuVerre 23 (Greer UDMH Class 4, poor 8
Industries) )
Polyester binder, Filerglas UDMH (Liquid) Clas- 4, 5 F 2
Polyethylene -
See also "Marlex 50", ''Alathon",
ﬂ“i-Fu" !'Dym" !‘Pmﬂ
Polyethylene and butene -
See also "Marlex 5003"
Polyethylene, irradiated -
See also “'Irrathene”
Polyethylene Aero~ine 50 Good resistance (30d. .t 100 F) 36A
v "o Tensile, 126.0% ret (74 @ 100 36C
F)

o "o Tensile, 117.0% ret (30d. @ 100 | 36C
F)

"o o Elongation, 132.u% ret (1d. @ 36C
100 F)

"o "o Elongation, 124,0 ret (30d. @ 36C
100 F)

oo "o l-lu)-dneu, 0 change (7d. @ 100 36C
F

oo oo Hardnesa, -15 change (30d. @ 36C
100 F)

oo oo Unsatisfactory 41
Polyethylene, irradiated "o Unsatisfactory 21
Polyethylene Marlex 50 Aerozine 50 (Dynamic Some absorption, subject to 10A

or static extended rapid stress crack
service)
Polyethylene Marlex 50, as coating Aerozine 50 Slight absorption; no other change | 10A
in 22 nrs,
Polyethylene, low-density " ' Compatible for long term appli- 40
cations (test temp 55-60 F)
Polyethylene-backed tape oo No visible change 4 hrs @ 75+ 5 10, 10A
F. Adhesive failure, 24 hrs @
5.5F
Polyethylene Alcohols (methyl, ethyl, Acceptable for use 3
isopropyl, furfuryl)
Polyethylene Ammonia, anhydrous, Class 2, limited service 8
moist, ambient temp

v Ammonia, anhydrous, Class 2, limited service 8

dry, ambient temp

e Ammonia, gaseous Class 2, to Hat 3

oo Ammonia, liquid Class 2, to Hot »

oo Ammonia dry Class 2, hot 2

oo Ammonia moist Class 2. hat 2

R Ammonia, anhydrous: Grade | 5-12

Liquid

Gas (<250 F) Grade ) 5-12
Polyethylene, seals Boron hydride family Grade 1 5.6
Polyethylene Chlorine trifluoride Incompatible F2}

v tomoom Class C, incompatible, reacts 8
violemtiy

Polyethylene fiim, conventional oo Ignited on contact 19
Polyethylene, linear Chlorine trif luoride Discoloration; no apparent 19
Polyethylene tubing Fluoramine family Grade 1, or Grade ) $-9
Polyethylene Flvarine (Liquid) Grade ) 5-10

oo Fluorine (Gaseous) Grade 3 5-19

oo Fluorine, gaseous Class 4, all tempa L
Polyethyiene, low density $0 30 Puel blend Class A(6OF, 30 d,) 4
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MATERIAL FUEL BEHAVIOR REPF
Polyethylene, low density 50/50 Fuel blend Class A - (360 d. © 55-60 F) 4B
Class 1, to 8O F 3
Polyethylene, high-denaity oo Class 2, to 8O F »
Class 4at 160 F
" ”" " " " " ” " cl.“ c (l‘o ', so d‘) ‘
”" " " " " " " ”" Class D - Shrinks lo' “ (30 d. ‘ ‘B
160 F)
Polyethylene, Marlex 50 oo Class 1, to 60 F b 1]
Polyethylene, Marlex 50, hi-density vwono» Class A - (270 d. @ 55-00 F) 4B
Class B - Shrinks <1% (3804d. @ | 4B
83-60 F)
Polyethylene, irradiated vonoom Class A - (80 d. @ 55-60 F) 4B
Class D - Shrinks >10% (270d. @ | 4B
$3-60 F)
Clasz & Shrinks 9% (1804. @ 4B
55-60 F)
Polyethylene 7028 o on Class 2, to 80 F 3
Polyethylene Halogen {luoride family Grade 3 3-8
Polyethylene tubing HiCal 3 Class 3, turns yellow at 120 F 2, 3
Polyethylene Hydrocarbon fuel Satisfactory 1, 3
voon Hydrogen peroxide Class 2, limited service (ic: 8 3
{concentrated, 90%) service <100 F)
Polyethylene foam voroeon Essentially no change 14
Polyethylene Hydrazine Class 1, 80 F 2, 8
o v Class 4, 160 F 2, 3
v v Compatible for long term appli- 40
cation, <80 F
v Hydrazine family Grade 1 (liquid use only; 3-8
Polyethylene, high density Hydrazine Acceptable 3A
. v " v " [ Wmm 1' s
Polyethylene high density (and Teflon) " Satisfactory 3
Polyethylene Hydrazine, anhydrous General service, Class A 8
wor Hydrazire, hydrate General service, Class A 8
v Hydrazine My drazine General service, Class A 8
nitrate/water
* Hydrz>od B Unaffected, 150d. at room n
temperature (Compatible for
limited service)
o IRFNA Tenaile increase, S00 pel (7d. @ | M4
RT)
‘l‘cu)uo increase, S00 pst (14d, 8] M
RT
Polyethylene, Alathon 2-P-1000 JP-4 Fuel Good resistance at 30 F n
Polyethy!ene, Alathon 10 " Good resistance at 80 F n
Polyethylene, Hi-density " Superior property retention t g
Polyethylene, Marlex 50 plus Super * After T2 hra at 160 F n
Dylan
Polyethylene, (5 mil) clear, on Mixed amines Stained brown (7 4. @ RT) L T']
"Nmn"
Polyethylene, (5 mil) clear, on nylon .o No apparent effect (7d. @ RT) ! ]
Polyethylene, (12 mil) black, on " No apparemt effect (7d. 8 RT) 38
Polyethylene, (12 mil) black, on nylon oo No apparent offect (7 4. @ RT) »
Polyethylene (4.5 mil), clear, on oo, No apparent effect (7 ¢. @ RT) LT
"m"
Polyethylene Monomethy hydrazine Good |
Polyethylene, high density oo Preferred (unapecified per - 3A
formance)
Polyethylene Nitric acd, fuming Satisfactory 1,
Polyethylene Nitrogen tetroxide Badly degraded (7 4. @100 1) %A
o oo Unsatisfactory b}
. vonoo" Satigfactory for Umited wae 1,3
" .o Withatands contact, amang best ]
.o . Grate 3 8.7
» oo Tensile gain, 500 pei (7d. GRT) | M
" .o Shredded (174. ¢ RT) M
- - Badly degraded (14, ¢ 100 1) nC
L
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MATERIAL FUEL BEHAVIOR REF
Polyethylene Nitrogen tetroxide Class C, Slight 14A
Polyethylene Nitrogen tetroxide, Class C (30 d. @ 55-60 F) sample | 40

liquid turned brown
"o Nitrogea tetroxide Class ), 80 F 2
(water, >0.1%
o Nitrogen tetroxide Class 4at 715 F 3%
(<.2% motst)
voon Nitrogen tetroxide Class 3at80F 39
(0.2-1.0% motst)
Polyethylene, crosslinked Hnrmu; tetroxide Promising £ ]
(liquid
Polyethylene, hranched Nitrogen tetroxide Insengitive, impact (70 {¢ Ib, 0/'10)1 37
Polyethylene irradiated vonron Unsatislactory 21
L roroom Class C (60 F, 30 d.) 4
oo oo Class C - No visible charnge, “C” | 4B
rating because of 48% loss in
strength 190 d, @ 55-60 F)
oo oot Class D - Fell apart (2704, @ 4B
55-80 F)
oo Nitrogen tetroxide Class 3, 1080 F »
{(<.2% motst) Class 4, at 60 F 3%
Polyethylene, high density Nitrogen tetroxide Claas C (60 F, 304d.) 4
Polyethylene, high density Nitrogen tetroxide -26% swell 1 d. . no apparent 19
(liquid) change
Polyethylene, low density Nitrogen tetroxide Class C (60 F, 30d.} 4
oo * " Class B - Shore D decrease 9 4B
units (30 4. & 55-60 F)
Class D - Fell apart (30 4. @ 4B
$5-60 F)
L Nitrogen tetraxide, -19F swell, 1d.; 19% swell 7d. 19
(ligutid) No change in appearance
toomooror o -11Tswellin 1 d., 197 swell in 19
4 d., no apparent change
Polyethylene, low density; high Nitrogen tetroxide Class 2, to 6O F b1 ]
{<.2% moist) Class 4 at 80 F
Polyethylene, low density, Nitrogea tetraxide -37% swell 7d. ; no apparent 19
Visianex 1000 change
Polyethylene, linear Insengitive, impact (70 ft b, 3”7
0 20)
Polyethy'ene coatings on Viton B, Limited protection (1 4,) 26
O-Ringa
Polyethylene coating on rubber O-ring | Nitiogen tetroxide Protects tor 24 hra. 5
(liquid)
Poiyethylene, Marlex 50 Nitrogen tetroxide Oxidized brittie 1n 4 davs short 10, 10A
term, 1 hr) onlv (Brief upocnrei
* Class B- Shore Dde -ase ¢ 4B
units, sample slight.y yellow
(30d. @ 55-6C F)
" oot Class D - Brittie an' broke 48
during handling (90 4. i $5-60
¥)
: " Class B - Shore D decrease § 4B
units 14 4. @4 T0-0 F)
Polyethylene, Vistanex Nitragen tetraxide, 26% sweli, 1d.. 48% gwell, 4 4. 19
{Iqusd)
Polyethyiene, Formuia 29 Nitragen tetromde Ciass C (00 F_304d.) 4
Polyethyleae and isobutyiene, oo Class A (0O F, ¥04.) 4
formula 33
Polyethylene and carbon black, Class DGO F, 304d.) 4
foroula 68
Polyethylene - ' ‘ Satisfactory in gaseous se; vice [ ]
oo Nitragen trifluorydr, Satistaciory Inr iines, fitlings, ]
casecus stor age vespels
- Oxygen, aqud Sentitive, impact 13
R Impact seasttive, unacceptadle n
- lrapact, 4 7 € 10 KgM n
oo oo Muderate detonation, inpact 1
Polyethylene, dranched Onygen, gasroue Inoengitive. impact (701t Ib, »n

o0
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MATERIAL FUEL BEHAVIOR REF
Polyethylene, branched ! Oxygen, liquid lnuu)mve impact (70 ft Ib, k1 ]
Polyethylene, dyed oo Impact; 4/11 @ 10 KgM 32
Polyethylene {ilm oo Positive detonatinn, impact 18
Polyethylene, irradiated .o Insensitive, impact (1,/50) 18

” .y 1] .“" " ‘e 1] wm .
Polyethylene, linear 0o Insensitive, impact (70 £t Ib 0/20) | 37
Polyethylene, low density oo incompetible [ ]
Polyethylene potting molds oo Very sl. sensitive, impact (1/40) | 18
Polyethylene, Plax "o Sensitive, ‘mpact (2/2) 18
Polyethylene sheet oo Unsensitive, impact (0/10) 18
Polyethylene tubing oo Impact; 2/11 € 10 KgM L} ]
Polyethyle ¢ Pentaborane Compatible for long term appli- 40

cations
Perchioryl fuoride, Class I, to 1S F 30
gaseous Class 42t 90 F .9

* Propellant 113 Slight gain in weight 13

* n-Propyl nitrate Satisfactory 1,3

oo RIFNA Class 4at 5 F 3
Polyethylene, Alathon 2-P-1000 - Resistant at 80 F for 168 hrs. t 1
Polyethyiene, Alathon 10 ” Resistant at 80 F for 168 hrs. n
Polyethyle~e, Marlex 50 plus Super Resistant 1 hr at 180 F 27

Dylan
Polyethylens-Vistanex coate¢ Fortisan * Substrate embeittied axd partially | 38
separated from coating (7 d, €
RT)
Polyethylene U-DETA Absorbe fuel 12
oo UDMM Satisfactory 1,3
" Compatible for long term storage, | 40
<80 F
Among bist, but unepecified A
performance
" Class 2, good
UDMH ( Liquid) Class !, O F 2
.o Class ¢, 160 F 2
oo WFNA, bguid Clasa 4 at 15 F 3
Polyformaidehrde, Delrin Rydrazine family Grade 3 =5
Nitrogen tetraxide Clans D, reaction i I h: ($5-80 48
F)
Polv FBA (Poly-1. 1-dihwdro JP-4 Fuel Exceptional resistance at room n
periluorobmty!l acrylate) temperatare immersion
Poly FBA RFNA Not sertously affected in 300 hr. 4]
immersion @ 80 F
Withatood 300 hrs at room n
&
R UDMY' (NHquid) Class 4, O F 2
Polvformaldehyde - See alsc "Delrin”
Polrtuorosthy lenepraopylewr (FEP) -
See also “Teflon 100X
Palyturfury! akcodol Fluorise (liqusd) Grade 3 $-10
Fleorine gaveous) Gradr 3
Flvorise (g 2sems) Clase 4, all tempe 2
Poly (bexaloropropy lene-v! “Mdene Onygen, itquid Suttablc ]
{soride
Polytmude- See aiso M-** ., "UT
Polyimide film Orygen, i1quld lmpact. 0 120, 0.0, 0 & n
'.44,22 122 0
Polyisobsty lene - See aiso “Vietagex”
Polyisobuty ivne. Vistanex Rydrocarbon tees Vasatisfac:ory 3
Polyisobuls iene Nitrog ea tetraxide Gerade 3 3.7

. e 104 gveil | 4. ;schtened, "

collageed, ot tadly degreded)

oo " Mot chomically rompatible L]
Palylascbuts lene, Formula €9-12 - Class DBOF, T2} 4
Poiyisaprens Oxygen, g2 nid h:t:mn. mpact (T3 U 2, 1)

0
Ogygda, heuns lseasttive. impact (YO N B, »n

“J:_"

n

¢
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MATERIAL FUEL BEHAVIOR REF

Polyisobutylene Perchloryl fluoride, Cilass 4 at 80 F 2, 38

gaseous

Polyisobutylene and copolymers Nitr.gen tetroxide Class D - severe 14A

Polyisobutylene-polyethylene blends RFNA Withastood 500 hrs at room 27

temperature

Polyisobutylena-PE blends (with high * Withstood 8 hours at 160 F 27

molecular weight)

Polyisobutyliene/PE blends (Vistanex " Least change in physical appear- | 27

plus Super Dylan) ance, 500 hrs atRT, 72 hrs at
80 F
Polymethy! methacrylate -
See also "Plexiglas”

Polymethyl methacrylate Fluorine, gaseous Class 4, all temps 2, 39
A Fluorine (liquid Grade 3 5-10
oo Fluorine (gaseous) Grade 3 5-10

Polymethyl methacrylate, Plexiglas Hydrazine family Grade 3 5-5

Polymethyl methacrylate, Plexiglas Nitrogen tetroxide Class D - dissolving in 1 hr 4B

CR-39 (70-80 F)

Polymethyl methacrylate Perchloryl fluoride, Class 4 at 8C F 2, 39

gaseous

Polyolefin, irradiated -

See also ""Raythene N"
Polyolefin, white insulation 50/50 Fuel ble Class A - 30d. ¢ 180 F) 4, 4B
Polyolefin, black insulation oo Class C - Fuel discolored in 1 hr | 4, 4B
(30d. @160 F)

Polyolefin, white insulation o ! Class 1, to 160 F 39

Polyolefin, black insulation oo Class 3, to 160 F 39

Polyolefin, black Hydrazine family Grade 3 5~5

Polyolefin, wiite R Grade 1 55-85 F 5-5

Polycletin, Raythere N, ifradiated Nitrogen tetroxide Class A - sample flexible (48 d, 4, 4B

@ 55-65 F)
Class D - cracked (63d. @
55-65 F)
Polyolefin, white and black insulation Class A - slight dimensional 4, 4B
change (30 d. @ 63-67 F)

Polyolefin, DPDB 6169 oot Class D(80 F, 7d.) 4

Polyolefin, Formula 110 oo Class D (B0 F, 74d.) L)

Polypropylene - See also "Pro-Fax”

Polypropylene Aerozine 50 Good resistance (30 d. @ 100 F) 36A
oo oo Unsatisfactory 21

o oo Tensile, 66.8% ret (Td. @ 100 F) | 36C
“ o oo Tensile, 115.0% ret (30d. @ 36C
100 F)
"o oo Elongation, <10% ret (7d. @ 28C
100 F)
oo .o Elongation, 20% ret (30d, @ 100 | 36C
F)
oo oo Hardness, -1 change (7d. & 36C
100 F)
oo oo Hardness, 0 change {30d. € 36C
100 F)
Polypropylene, Pro-Fax Aerozine 50 (Dynamic No significant change in 217 d. i0A
or static short extended (75 F)
service)
Polypropylene, Pro-Fax (coating) oo Slight absorption, no other change| 10A
(218d. at 75 F)

Polypropylene, seais Boron nitride family Grade 1 5-6

Polypropylene 50/50 Fuel blend Retains high ultin.ate tensile 16
oo oo Class 1, to 160 F 39

Class 2, to 80 F
Polypropylene (from Hercules) oo Class A (60 F, 90d.) 4
Poiypropylene {from Chicago Molded voron Class A (160 F, 304d.) 4
Products)
Polypropylene (from Hercules) oo Class A - (180 d, @ 55-60 F) 4B
Class B - Shrinks 0.5% (270 d.
@ 55-60 F)
Polypropylene {from Chicago Molded ! " Class A - 5,1% tensile loss 4B

Products)

52
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MATERIAL FUEL BEHAVIOR REF
Polypropylene, Pro-Fax $0/50 Hydrazine/UDMH | Class 2, limited service 8
Polypropylene, seals Fuels (general) Acceptable for continuous use 16
Polypropylene Hydrazine family Grade 1 5-5
"o Nitrogen tetroxide Unsatisfactory 21
“« w v e Badly deteriorated (7d. @ 100 F) | 36A, 36C
w oo "oww Class B - shrinks 3%, (304, @ 4B
5-60 F)

woor v Discolored, brief exposure 7

0oov oo 2 mo, exposure; tank rupture 1
(excessive swell)

oo oo 13 mo, exposure; decomposed 7

oo "o Insensitive, impact (70 ft b, 37
0/20)

oo oo Class B, shrinks 3% (30 d. @ 4B
55-60 F)

oo oo Class D, Shore D decreases 21 4B
units (90 days @ 55-60 F)

v oo Class B, Shore D decreases 9 4B
units (2 days @ 70-80 F)

Blistered (8 days @ 70-80 F) 4B
.o Nitrogen tetroxide Class 2, to 60 F 39
(<.2% moist) Class 4 at 60 F
woow Nitrogen tetroxide, 0%-1 4, ; 19%-7 d. ; no apparent 19
, (lgqud) change
Polypropylene, Pro-Fax " Nitrogen tetroxtde Shore term (hours) only 10A
{Dynamic or static
short term service)
e Nitrogen tetroxide Brief exposure; short term 10
(hours) only
Polypropylene oo Grade 3 5-7
Polypropylene (all types) v Class C - slight 14A
Polypropylene (from Hercules) oo Class C (60 F, 30d.) 4
Polypropylene Oxygen, liquid Ins;nsitive, impact (70 ft 1b, 37
0/20)
v Pentaborane Compatible for long term appli- 40
cations
Polystyrene - See also "Polyflex”
Polystyrene, expanded -
See also "Styrofoam"
Polystyrene Ammonia, gaseous Class 4 at 75 F 39
Polystyrene, seals Boron hydride family Grade 1 5-8
Polystyrene Fluorine, gaseous Class 4, all temps 38

v Fluorine (liquid) Grade 3 5-10

v Fluorine (gaseous) Grade 3 5-10

oo Hydrazine family Grade 3 5-5
Polystyrene and polydichlorostyrene Hydrazine, anhydrous Incompatible, Class C 8

oo e e Hydrazine hydrate Incompatible, Class C 8

Moo e Hydrazine /hydrazine Limited service, Class B 8

nitrate/water
Polystyrene Hydrogen peroxide, Class 2, limited service 8
(concentrated)
Polystyrene, Polyflex Hydrogen peroxide, 90% | Class 2at150 F 39
Polystyrene Liquid oxygen Slightly sensitive, impact (70 by}
ft b, 2/11, 0/6)

"o "o Positive detonation, impact 18
Polystyrene, Styrofoam liquid oxygen Positive detonation, impact 18
Polystyrene Perchlory! fluoride, Class 4 at 80 F 39

gaseous

oo Propellant 113 Little effect 13

voon RFNA Class 4 at 75 F 39
Polysulfide rubber -

See also "Thiokol"
Polysulfide seaiant -
See also "Proseal'
Polysulfide, sealant 50-50 Fuel blend Class D - dissolved in few hours 4B
(30d. @ 55-60 F)
Polysulfide ~uvbers Nitrogen tetroxide Class D - severe 14A
Polysultide, sealer Oxvgen, liquid Sensitive, impact (5/10) 18
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) MATERIAL FUEL BEHAVIOR REF
‘* P
£
Polytetrafluoroethylene -
i See also “Teflon TFE", “Halon
Z (TFE)"
& Polytetrafluoroethylene-
. hexafluoropropylene -
See also "Teflon FEP"
Polytetrafluoroethylene Oxygen, licuid Suitable 8
oo "o Impact; 0,26, 0/20, 0/20, 0/20, 32
0/20, 0/20, 0/20, 0/20, 0/20,
0/20, G/20, 0/20, 0/20, 0/20,
0/20, 0/20, 0/20, 0/40, 0/20,
0-2/20, 0/20, 0/40 @ 10 KgM
Poiytetrafluoroethylene + aluminum oo Impact; 0/40 @ 10 KgM 32
Polytetrafluoroethylene with silicone "o Impact; 3/20 @ 10 KgM 32
adbesive
Polytetrafluoroetliylene RFNA Class 3to 15 F 39
. Polytrifluorochloroethylene Oxygen, liquid Impact; 0/20, 0,20, 0/20, 0/20, 32
0/20, 0/20, 0/20, 0/20, 0/20,
0/20, 0/20, 0/20, 0/20, 0,20,
0/20, 0/20, 0/20 @ 10 KgM
"o RFNA Class 3,to 75 F 39
Poly(trif luoropropylimethylsiloxane Oxygen, liquid Insensitive, impact (70 {t Ib, 37
0/20)
Polytrifluorovinylchloride oo Suitable 8
Polyurethene coating, paint 50-50 Fuel blend Class D - stipped off (30d. @ 4, 4B
55-80 F)
Polyurethane paint, coating 50/50 Fuel blend Class D (60 F, 304d.) 4, 4B
Polyurethane Nitrogen tetroxide Grade 3 5-7
Polyurethane, paint Nitrogen tetroxide, Class D (30d. @ £5-60 F) 40
liquid stripped
Polyuretnane Nitrogen tetroxide Class 4at 60 F 39
(<.2% moist)
oo Perchloryl fluoride, Class 4 at E0 F 39
gaseous
oo Oxygen, liquid Impact; 2/7 @ 10 KgM 32
Polyurethane adhesive, Adiprene .o Impact; 5/5 @ 10 KgM 32
L-100
Polyurethane wiping material "o Impact; 2/3 @ 10 KgM 32
Poiyurethane foam- ) oo Positive detonation i8
Polyurethane oo Sensitive, impact (3/20) 18
Polyvinyl alcahol Hydrazine, anhydrous Incompatible, Class C 8
oo . Hydrazine hydrate Incompatibie, Ciass C 8
oo ' Hydrazine hydrazine Incompatible, Class C 8
nitrate/water
roonron Hydrogen, liquid Unsatisfactorv 8
roonmon Hydrazine, liquid Class 4at 75 F 39
Polyvinyl butyral Ethylene oxide Ainbient temp, intermittent use 3
Polyvinyl carbazole resins RFNA Class 4 at 1§ F 39
Polyvinyl chloride -
See also ""Boltron”, "Exon’’, "Geon",
"Lucoflex’, "Marvinal”, "Opalon”
"Tygon"
Polyviny! chioride (PVC) Alcoho's (methyl, ethyl, | Approved for use 3
isopronyl, furfuryl)
oo Fluorine, gaseous Class 4, > RT 39
A 50/50 Fuel blend Class 4 at 60 F 38
oo 50/50 Hydrazine /UDMH Class 3, incompatible 8
Polyvinyl chloride pipe (Easton) HiCal 3 Class 2, no change @ 120 F 2,139
[ Polyvinyl chloride Hydrogen, iquid Unsatisfactory 8
oo Hydrazine, liquid Class 3, to 75 F 39
vt Nitrogen tetroxide Not chemically compatible 8
A Nitrogen tetroxide Class 4at 15 F 39
- (<.2% moist)
? oo Ox rgen, liquid Moderate detonation, impact 18
nooe e oo Very sensitive, impact (10/10) 18
(’ L v Incompatible 8
4 oo "o Ingensitive, impact {70 {t ib) k¥
s 0/20)
j
- 54
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MATERIAL FUEL BEHAVIOR REF
Polyviny! chloride Oxygen, liquid Impact; 2/2, 2/2, 2/3 @ 10 KgM 32
Polyvinyl chloride, irradiated o Impact; 2/4 @ 10 KgM a2
Polyvinyl chloride ~ Perchloryl fluoride, Class 4 at 80 F 3
gaseous
Polyviny! chloride dielectric, Nylon Oxygen, liquid Sensitive, impact (6/10) 18
jacket -
Polyvinyl chloride tubing Hydrogen peroxide (conc)| Class 3 - Very limited 8
Hydrogen peroxide, Class 3 at 150 F 30
Polyviny! tape, black, Fibron #1 Oxygen, liquid Slightly sensitive, impact (2/20) 18
Polyvinv] tubing roon - Very sensitive, impact (10/10) 18
Polyvinyl fluoride -
See also "Tedlar", “Teslar"
Polyvinylidene chloride -
See also ""Saran”, '‘Sarankote"
Polyvinylidene chloride Nitrogen teiroxide 13 mo exposure; absorbed, some | 7
chemical reaction, discolored,
very brittle
oo oo Not affected 7
noome Oxygen, liquid Insensitive, impact (70 ft 1b, 0/20Y 37
Polyvinylidene fluoride - See
See also "Kynar"
Polyvinylidene fluoride RC2525 Chlorine trifluoride, Class 1, 85 F 39
gaseous
Polyvinylidene fluoride Hydrazine Not alfected, brief exposure 1
Embrittled, discolored 7
oo Nitrogen tetroxide 2 mo expcsure; absorbed, dis- 7
colored, no permanent effect
" o ' oo Not affected, brief exposure ki
oo oo 13 mo exposure; absorbed, 7
softened, bleached - no
chemical reaction; no effect on
tensile strength
oo oo Insensitive, impact (70 ft b, 37
0/14)
Polyvinylidene fluoride Liquid oxygen Insensitive, impact (70 ft Ib, 37
0/20}
Polyviny! pyrolidone Perchloryl fluot ide, Class 4 at 80 F 39
gaseous
Polyvistanex 50/50 Hydrazine/UDMH Class 2, limited service 8
Polyvistanex Nitrogen tetroxide Class 4 at 75 F 39
{<.2% moist)
Proseal 793 50/50 Hydrazine/UDMH | Class 3, inc~mnpatible 8
Proseal 333 Nitrogen tetroxide Class 1, to 860 F 3¢
(<.2% molst)
Proseal 793 Nitrogen tetroxide Class 4at60 F 39
(<. 2% moist) _
RTV-20, silicone rubber Aerozine 50 Unsatisfactory 21
oo 50/50 fuel blend Class D(60 F, 30d.) 4
RTV 20, Potting compound oo Class D - shrinks 6, 9% Shore A 4B
decrease 13 units (30d, @
; 55-60 F)
oo oo Class A - (3d. @70-80 F) 4B
RTV-20 Nitrogen tetroxide Unsatisfactory 21
" oo Class D (60 F, 30d.) 4
. Nitrogen tetroxide Class 4 at 60 F 39
(<. 3% mcist)
RTV 20, Seals Nitrogen tetroxide Grade 3 5-7
RTV 20, Potting compound oo Class D - dissolved (14 d, € 4B
55-60 F)
oo oo Class D - dissolved (1 d. @ 4B
70-80 F)
Rayco, Teflon & metal oo Grade 1 5.7
Rayon Perchloryl fluoride Class 4, 390 F 2
{dry)
55
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MATERIAL FUEL BEHAVIOR REF

Rayon Perchloryl fluoride, Class 1, to 15 F 39

gaseous Class 4 at 390 F 39

Raythene N, irradiated Nitrogen tetroxide Class 1, to 65 F 39

(<.2% motst) Class 4 at65 F 39

Reinholt F120-55 Aerozine 50 Unsatisfactory 21

Reinholt F120-55 Nitrogen tetroxide Unsaatisfactory 21

Resin-X Concrete protective coating Fuming nitric acid Satisfactory 1-3

Resinox, SC 1008 Aerozine 50 Unsatisfactory 21

Resinox SC 1013 oo Unsatisfactory 21

Resinax 8C 1008 Nitrogen tetroxide Unsatisfactory 27

Resinox SC 1013 oo Unsatisfactory 21

Resinox SC1008 and 3C1013 Nitrogen tetroxide Class 4at75 F 39

( <.2% moist

Resistazine 74, Ethylene propylene oo Class 3,to 65 F 39

rubber

Rezklad 1, 2, and 3, coating Nitrogen tetroxide Class D - concrete coating, binder] 4B

dissolved (1d, @55-60 F)
Rezklad 1, 2, and 3 Nitrogen tetroxide Class 4at 60 F 39
(<.2% moist)

Rubatex No. G-207-N Boron hydride family Grade 3 5.8

Rubatex No, R-103-J oo Grade 3 5-6

Rubatex No, G-207-N Pentaborane Incompatible 22

Rubatex No, R-103-J v Incompatible 22

Rubatex G-207N and R-103J o Class 4at75 F 39

Rubber, ethylene propylene -

See also "EPR"

Rubber, Natura! Aerozine 50 Unsatisfactory 21

Rubber, U. S, Polymeric 37-9X oo Unsatisfactory 21

Rubber, Precision 18007 A-50 Fuel blend Disintegrated completely 14

Rubber, Precision 18057 tooron Disintegrated completely 14

Rubber, Precision, 840X559 oo Blistered 14

Rubber Alcohols (methyl, ethyl, Approved for use 3

isopropyl)
Rubber, Natural Ammonia (dry) Class 2, 15 F 2
oo oot Class 4, Hot 2
oo Ammonia. gaseous Class 2, to 15 F 39
oo oo Class 4 at Hot
oo Ammonia, anhydrous, Class 2, limited service 8
(dry, ambient temp)

oo Ammonia, anhydrous: Grade 2 5-12
Liquid
Gaseous (<250 F) Grade 2 5-12

Rubber, hard Lnings Ammonia, gaseous Class4 at 75 F 2, 39
oo Ammonia, liquid Class 3, to 75 F

Rubber, soft linings Ammonja, gaseous Class 4 at 715 F 2, 39
oo e Ammonia, liquid Class ¢ at 75 F

Rubber, natural, seals Boron hydride family Grade 3 5-6

Rubber, GRS oo Grade 3 5-8

Rubber (All common types) Chlorine trifluoride Incompatible 24

Rubber Fluorine, gaseous Class 1, to15 F 39

Class 4, all tempa 2,39
" Fluorine (liquid) Grade 3 5-10
" Fluorine (gaseous) Grade 3 5-10
Rubber, natural HiCal 3 Class 4, softened, easilv torn 2, 3
at 120 F
Rubber, Acushnet BWK-442; 50/50 Fuel blend Class 3, to 160 F 30
SWK-849; SWK-850

Rubber, Acushnet SWK-851 oo Class 2, to 160 F k1)

Rubber, Cohrlastic 500 oo Class 4 at 60 F ¥

Rubber, Connecticut hard, 3601 oo Class 4 at8S F 9

Rubber, Firestone, D-404, 430, 431, oo Class4at85F 39

432
Rubber, Firestone, D-408, 405, 408, v Class 4at 145 F h 1
409, 4i0

Rubber, Goshen 1357 oo Class ), to 80 F 3

Rubber, Hadbar 58789-23GT oo Class 4 at 80 F h 1]

Rubber, Hadbar XB800-71 oo Class 1, w0180 F 3

Rubber, Linear 7806-70 oo Class 4 at 80 F 39
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MATERIAL FUEL BEHAVIOR REPF
Rubber, P&LRP 808-70, $05-90 50/39 Fuel blend Class 4at 85 F 30
Rubber, Parco B318-7 toroo, Class 4 at 60 F 3
Rubber, Parco 823-70 nowoon Class 3, to 80 F 9%
Rubber. Parco 808-70 oo Class 4at80F 3
Rubber, Parker 37-014, 37-024 "onoon Class 2, to 85 F »
Rubber, Parker B480-7 oo Class 4 at 80 F 39
Rubber, Parker B496-7 "onow Class 3, to 6O F 39
Rubber, Parker 318-70 oo Class 3, to 160 F ”»
Rubber, Precision 807-90, 925-70 e om Class 4 at 85 F 3
Rubber, Precision 9357; 214-9807-9; oo Class 4 at 80 F 39
9287
Rubber, Precision 18007, 18057 "o on Class 4at 160 F 39
Rubber, Sirvene 9623 and 9694 oo Class 4at 145 F -1
Rubber, Sirvene 9617 and 20316 oo Class4at85 F 30
Rubber, Stillman SR 613-75 oo Class 2, to 80 F {}
Class 3, to 160 F
Class 4 at85 F
Rubber, Stillman EX 904-90 oo Class 4 at 160 F 3
Rubber, Stoner oo Class 4 at 85 F 3
Rubber, SRP 50x8655 and 50223 nonmoom Class 4 at85 F 3
Rubber, Thiokol 3000 St, oo Class 4 at 130 F 39
Rubber, Thiokol C42986-1 wonoom Class 2, to 85 F 3
Class 4, to145 F
Rubber, Thiokol C 55835 woroom Class 4 at 85 F 39
Rubber, Formula 120; 121 (resin oo Class 3, to 160 F 3
cured)
Rubber, natural and synthetic Helium, gaseous Suitable for use A
Rubber, natural Hydrazine, liquid Class 2, to 80 F 2 3%
Class 4 at 715 F 3
Rubber, Natural gum Hydrazine family Grade 3 5-§
Rubber, natural gum Hydrazine, anhydrous Incompatible, Class C 8
oo oo Hydrazine hydrate Incompatible, Class C 8
oo Hydrazine/hydrazine Incompatible, Class C 8
nitrate/water
Rubber, synthetic Hydrazine, anhydrous Limited service, Class B 8
wooon e Hydrazine, hydrate Limited service, Class B 8
oo Hydrazine hydrazine Limited service, Class B 8
nit-ate/water
Rubber, U, 8, L7825 Hydrazine, liquid Class 2, to 77 F 2,9
Rubber, U, S, No, M-20095 oo Class 2, to 77 F 2,3
Rubber, Natural Hydrocarbon fuel Unsatisfactory 3
Rubber, synthetic (except neoprene, vonroom Unsatisfactory 3
Buna M)
Rubber, natural Hydrogen, lquid Unsatisfactory 8
" " " " " " cm ‘ z
v Hydrogen: Liquid & cold| Grade 3¢ 5-11
Kas
Ambient gas Grade 3 5-11
*Nct basod on tes’. results
Rubber, Polyvinyl Chloride Hydrogeu peroxide, 90% | Decrease in tensile strength, 14
Rubatex swelled to approx 150% of
original volume
Ensolite Same reaction
Rubber, Precisicn, 18007 IRFNA Ab,o;bod fuel, scitened {(approx. 14
1/3
Rubber, Pracision 1217 Je-X Shore A, loss - 37; 20% swell b7 ]
{7d. @RT)

oo " Shore A\, loss - 15(74, Q160 F) | 34
Rubber, Precision, 18007 MON Smelled badly 14
Rubber, Precision, 18087 " Smelled badly 14
Rubber, Precision, 940x5%) " Smellat badly, many blisters 14
Rubber, natural, 608-70 Monomethy ihydrazine Intermediate (fair) 8
Rubbei, natural and synthetic Nitrogen, gaseous Suitable for use A
Rubber Nitrogen tetroxide Class D - blistered in ] hr 48

(70-80 F)
Rubber, natural oo Unsatisfactory a

oo oo Class D - broke up in 30 sec 4B

L1
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MATERIAL FUEL BEHAVIOR REF
Rubber, natural Nitrogen tetruxide Class 4 at 80 F kY]
(<.2% motst)
Rubber, ethylene-propyiene Nitrogen tetroxide Maintains appearance and retains | 23
strength and elasticity after }
week in liquid N2O4; low volume
swell
Rubber, ethylene propylene, Formula | Nitrogen tetroxide Class 4 at 67T F 39
132 (<. 2% moist)
: Rubber, Stillman SR13-75 oo Ciass 4 at 65 F 39
: Rubber, Stillman 11092-3A and oo Class 4 at 80 F 39
TC-419-19A
Rubber, Stillman TH1957 oo Class 4 at65 F 39
Rubber, Stillman EX774M-1 oo Claes 4 at 87 F 39
Rubber, U, S, Polymeric 37-9X Nitrogen tetroxide Unsatisfactory 21
Rubber, gum Oyxgen, liquid Violent detonation, impact 18
» Rubber impregnated asbestos sheet oo Moderate detonation, impact 18
Rubber, red oo Sensitive, impact (5/10) 18
Rubber, black "o Sensitive, impact (8/10) 18
Rubber oo Slight sensitive, impact {(2/10; i8
Rubber, AN 831 "o Very sensitive, impact (8/10) 18
Rubber, natural Pentaborane Incompatible 8, 22
Class 4at75 F 39
Rubber, Dow Corning 9383 v Class 4 at75 F 39
Rubber, natural Perchlory! {luoride, Class 4 at 380 F 2,39
gaseous
Rubber, reclaimed, carbon filled oo Class 4 at 390 F 2, 39
Rubber, foam oo Class 4at 390 F 39
Rubber, hard RFNA Class 4at 75 F 3a
Rubber, Goodyear Redwing U-DETA Absorbed fuel 12
Rubber, Goodyear, Plioweld " Absorbed fuel 12
Rubber, Buna N * Absorbed fuel very excessive 12
Rubber, graphite coated " Conditional 12
Rubber, Hewitt v Absorbs fuel 12
oo U-DETA (MAF-4) Unsatisfactory 8
Rubber, Goodyear Redwing oot Unsatisfactory 8
Rubber, Goodyear Plioweld 1551 oo Unsatisfactory 8
Rubbers, natural: UDMH Class 3, fair 8
Firestcne D-405 black sulfu:r 2 cure
Firestone D-40(8 peroxide cure " Class 3, fair 8
Firestone D-409 sulfur cure * Cilass 3, fair 8
Firestone D-410 black sulfur cure " Class 3, fair 8
Rubber, acid seal UDMH (liquid) Clans 4, 15 F 2
Rubber WFNA Class 4, unacceptable, all temps | 2, 8
Rubbers WFNA, liquid Class 4, all temps k1)
Rulon, Tefion base Hydrogen peroxide, 90% | Class 2 at 150 F 3
Rulon A Oxygen Spontaneous ignition temp - 465 C | 42
at 7500 psi; 463 C at 2000 psi
Rulon B . Spontaneous ignition temp - 460 C | 42
at 7500 psi; 466 C at 2000 psi
Rulon C " Spontaneous ignition temp - 465 C 1 42
at 7500 pei; 458 C at 2000 pet
Rulon Perchloryl fluoride, Class 4 at 80 F 3 3
gaseous
‘! SBR, Styrene-butadiene rubber Hydrazine, liquid Class 1, 075 F 3
Class 4, 10180 F
SBR (Synpol 1707) Hydrazine Shore oA loas - 5; 14% swell (7d.] M
¢ 160 F)
= SR " Shore A, gain - 35; 7% awell M
{14 4. @160 F)
oo * Shore A, loss - 5; 10T swell 1]
{ (21 d. @ 180 F)
. . SBR (Synpol 1708) - Shore A, loss - 2; 4T swell (74, | 34
. : @ RT)
¥
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MATERIAL FUEL BEHAVIOR REY
SBR (Synpoi 1708) Hydrazine Shé)reTl)\, gain - 8; 3% awell (14 d. | 34
R
womoom " Shore A, gain - 8; 3% awell (21 4. | 34
@ RT)
oo " Shore A, loss - 1; 4% awell (71d. | 34
@160 F)
U " Shore A, no change; 4% swell 1)
(144. @160 F)
wonoom . Shore A, loss - 2; 3% swell (21 d. | 34
@160 F)
SBR (Synpol 8000B) " Sh@ore »)\ no change 8% swell (74, | 34
RT
woomn .- Shore A, loss - 2 14% swell 34
(1d. 6160 F)
SBR " Shore A, loss - 20; 10% swell 3
(60 min @ 400 F)
SBR " Shore A, loss - S5togain - 3; 7% | 34
to 15% swell (7 4. @ 160 F)
" " Shore A, loss - 010 5; 12% and 3¢
13% swell (14 d, @ 160 F)
. " Shore A, gain - 2; 12% swell 34
(21d, @ 160 F)
" " Shore A, gain - 0 to 1; 8% swell 34
(3 mo, @ 160 F)
" Shore A, gain - 2; 5% swell (6 L
mo, & 160 F)
" ' 9% swell (21 d. @ RT) 33
" " 10% swell (42 d. & RT) 3
" " 12% swell (14 4. 7 160 F) 3
" " 10% swell (80 min, G 400 F) 33
' " Shore A, loss - 1 to gain - 9; 6% 3
to 11% awell (1d. @ RT)
" Shore A, gain - 110 6; 4% 10 9% M
swell (14 d, @ RT)
" Shore A, loss - S togain - 3; 4% | 34
to 9% swcll (21 d. @ RT)
Shore A, gain - 3 and 4, 9% and 34
10% swell (42 d. @ RT)
Shore A, gain - 3; 11% swell N
(84 d. @ RT)
Shore A, loas - 2 and 5, 9% and M
14% swell (3 ma, € RT)
. " Shore A, no change; 10% swell M
(6 mo, @ RT)
SBR (Synpol 1551) Stgxu A loss -3 16T ewell (T4. | M4
RT)
" * shore A, gain - §; 13T gwell M
(14 d, @ *T)
" S.ore A, gain - 22; 25% swell M
(21 4. @ RT)
Shore A, loss - land 4; 9%, 123 | M
swell (7 d. @ 180 F)
Shore A, loss of -3; 9% swell 3
(144, G160 F)
" Shore A, loss - 3; 4% gwell 7
{214, @180 F)
SBR Nitrogen tetrafluoride Promising compatibility 26
- Perchloryl {luoride Promising compatibility 26
UDMH Shore A, loss - §; 23% swel “
(1d. @ RT)
SBR (Synpol 1331) Shore A, loss - 24; 50T swell; M
{60 min. @ 400 F)
Saran Aerctine 30 Unaatisfactory a
Sarun {seals) Boron hydride family Grade ) S-8
Saran, Haveg 41 Bromine trifluoride, Uq.] Clase 4 st S F b ]
Saran Chlorine triflvoride tne ompatible 3¢
" 5030 Fuel blend Clase 3, 1080 F »
oo Class D@ F, 304d.) 4
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MATERIAL FUEL BLHAVIOR REF
Saran 50/50 Fu 1 blend Class D - sample rubbery (10 d, 4B
G $5-60 F)
" oo Class C - discolored in 2 hr 4B
(70-80 F)
Saran rubber oo Class 4 at 75 F 39
Saran rubber 300, cured or uncured oo Class 4 at 100 F 39
Saran 50/50 Hydrazine /'UDMH Class 3, incompatible 8

" Halogen fluoride family Grade 3 5-8

" Hydrazine family Grade 3 5-5

" Hydrazine, liquid Class 4 at 68 F 2,3

" Hydrazine, anhydrous Incompatible, Class C 8

* Hydrazine hydrate Incompatible, Class C 8

" Hydrazine ‘hydrazine Incompatible, Class C 8

nitrate /'water

" Hydrogen, liquid Unsatistactory 8

* oo Class 4 2

” Hydrogen: Liquid & cold | Grade 3 5-11

gas
/ mbient gas Grade 3 5-11
" Hydrogen peroxide Class 2, limited service 8
(concentrated)

" Hydrogen peroxide, 90% | Class 2 at 150 F, limited service | 8, 39
Saran rubber Q-187 oo Class 4 at 150 F 19
Saran rubber Q-1875 oo Class 3 at RT 39
Saran IRFNA Brittle (7 d, @ RT) 34
Saran 381 JP-4 Fuel Some ghrinkage (12 hrs at 80 F) 27
Saran Nitrogen tetroxide Unsatisfactory 21

v oo Grade 3 5-7

” " Class D (60 F, 304d.) 4

" oo Limited service k]

" oo Tensile ‘oss, 1500 psi {1 d. @ RT){ 34

" Nitrogen tetroxide Class 3, 80 F 2

(water »0.17)
- Nitrogen tetroxide Class 4 at 80 F 39
{<.2% moist)
" Nitrogen tetraxde Class ), 10 80 F 3
{0.2-1.CF motst)
” Pentaborane Inconr.patible 8, 22
Clasps 4 at 1S F 39
’ Digaidoryi fivorme, dry | Class 2, 0O F 2
” Perchloryl {luoride, Class I, ta 75 F k]
gaseous Clasa 2, to 80 F
Saran 281 RFNA Good resistance to immersion - r 44
168 hr. at 80 F; after § hr at
16C F
Saian rubber 300, uncured (Dow UDMH Class 4, poor [ ]
Corning)
Saran rubber 3C .. cured (Dow Corning)i Cilass 4, poor ]
Saran rubber (D » Corning} * Class 4, pocr §
Saran WFNA, Iquid Class 4 at 75 F 3%
Sarankate, coating RFNA Cluss 4 M1 TH F 3¢
Sarankote A-1008 WFNA Clase 4 - unaccept, all tempe 1.0
Scotch tagc Oxygen, lgqusd Impact, X 4 8 10 KgM 12
Scotch electric tape R Irpact, 3 4 i1 10 KgM n
Scotch electric tape (black viavl) o Imp.ct. 2 4 410 KgM 3
Scatch electric tape (white glase) Impart, 4 % 1 10 KgN n
Scatch pressure pensttive Lape D Impaczt. 17204 10 XKgM n
Silastic Hydrazioe family Grade 3 $-3
- Hydraz: @, anhydrous Limi'ed servire, Class B ]
" Hydratine. hidrate Limied service, Clana B ]
Hydrazine hyvdrazioe Limiied service, Class B [ }
ajtrate water
Stiastic 167 Hydrazine, NUquid Class 2. to T8 F »
Stliatic LS-3° oo Class ¢ A JACF b} ]
Stlastic €25, elastomer $0 30 Pydrazine VDMM Class 2, !imited service [}
Stlastic- 132, 180, 161, 181 261, €18, Hydragen peronsde, 907 Clasa 3 2190 F »
1180
Silastic 230 and 162 O-ring Class $ 2t 150 F
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MATERIAL FUEL BEHAVIOR REF
Silastic: 240; 6-128; 971i; HR-8711; Hydragen peroxide, 90F | Class 2at 150 F 19
9711 welded with $-2200;
S-2000-4-480
Silastic 152 Hydrogen peroxide Class 3, very limited service 8
{concentrated)
Silastic 240 oo Ciass 2, itioited service 8
Silastic 9711 oo Class 2, limited service b
Stlastic DC-9711 on Dacron diaphragm| Hydrogen peroxide, 907 | Class 3at 150 F 12
Silastic 1L8-53 Nitrogen teti-afivoride Promising compatibility 3¢
Stlastic LS-53 Nitrogen tetroxide, 2557 swell in 1 hr, 280% swell in
liquid 1d., 385+ swell 1n 7 d.;
rubvery, good appearace
Silastic 1.5-422 310t0 331 - swellinl d, 2 té
comps berame transparent in
test lquid
Stlastic 18-53 Swells excessively in first hour, 25
recovers, not degraded
Stlastic Oxygen Grade 2 5-2
Stiastic 81813 Oxygen, liquid Very seasitive, inpact {5 95) 18
Stlastic 2007, uncured oo Insensitive, 1mpact (0 10) 18
Stlastic 2007, rured Insensitive, impact (0 10} 18
Silastic base elastounzr TH 1057 Senzitive, 1mpact 18
Silastic RTV 501 Sersitive, 1mpact {6 10} 18
Stlastic, Dow Curning #0-24-480 P=ntaborane Class 42t 75 F 39
Siiastic, Garlock 25% oo Class 4 at S F 39
Silastic, Dow Cornming No, 50-24-480 Incompatible 8 22
Silastic, Dow C ‘rrung No, 80-24-480 Incompatible 6, 22
Stlastic 15-53 Perchlory! {luoride Promising compatibilsty 28
Siiastic 152 and 250 U-DETA (MAF-4} Unsatisfactorv s
Silastic-167, -180, -141 WFNA, liquid Class 4 at 75 F k}]
Sulicuie - See also “Silastic
Sihicone Coatings: DC-936 Aerozine 50 No visibie chawye 1n 24 hrg & 10, 10A
i5F
Silicone Coating DC-994 No visible change 10 24 hrs @ 10, 10A
18 F
sihoeone Q-3-0121 No visidle change ifter immersion] 10
! for 24 hra at 35~ 5 F
Sulicone laminate Unsatistactory i
Stlicone resins AMMmonia, gasecus Class ¥} o 78 F 2,3
Silicone elastamer I Class 2. ta 75 F 2. 3%
Stixoone elastomer and ¢lass fabric Class 2. te Hot b 3 |
Sthicone rubber, cliss fabric } Ammunia, anhyvdroaus Clazs 2. l:auted service [}
L Alry, dmbezat rmp) S -
sthieone elastomey ] T : Class 2. Lurited geory e [ ]
Silkoone clastomer glass fahe; Class 2, limaed seruice 28
Sthcone clastomer | Amimonia, anhvdrous Grade | o $-12
| Liqud
[ Gasems IS0 P Grade | 5-12
Siliroaw rems, sealant ! Amemoaa, anadrous: Grade 3 $-12
: b Ligquwe
: [ Gasewus (- 250 F Grade ) s-12
Sl one amprevrated w plass filers 1 Ammoma, wdvdras Grae 2 s-12
i Lt
$ Gaseoun 1250 FY Grage 2 5-12
St st I Buros biderxde fasaly Girade ¥ 5.8
Sificand . Dow Cormng - a0y, R-TNQZ ’ - Grage 3 .6
and P.T00Y
sihie o, Do Cornew Siiaatic, Grade 3 5.8
A0. 24482 and 92 4. 450 -
Sl ow Iou0 S Pow] blent LU e AG ui caate tenagtle 13 18
ma, i
Ailirone R-T00Y Clase O - 1Y "2 ¥ 'Y
Class § at 82 ¢ ' i
K3l -5 ans (A Inate Clasa 3, u- & 1%
Sl oo giass warindle Sooamynasiiion Clase CiBQF 180G 4
waknw ! .
- Cians & e 82T B
Clage 3 arth doamiaated 124

{9 & 50T
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MATERIAL FUEL BEHAVIOR REF
Silicone rubber, Dow 1S-53 50/50 Fuel blend Class 4 at 100 F 39
Silicone rubber, DC-152 oo Class 4 753 F 33
Silicore, Teflon modified, Nichols oo Class 4 at 85 F 39
Ls-53
Stlicone potting compound, ¢lastomer, | 50/50 Hydrazine/UDMH | Class 1, general service 8
RTV 20
Silicones and fluorosilicones Halogen fluoride family Grade 3 5-8
Silicone rubber Hi-Cal 3 Class 4, deteriorated to a powder { 2, 39
at 120 F
Silicone Hydrazine S\@ore A, gain - 2; 12% swell (Td. | 34
' RT)
Silicone rubber Hydrazine, liquid Class 2at75 F 2, 39
Silicone DC-710 torom Class 3, to 10 F 2, 3¢
Silicone elastomer, Precision Hydrazine/MMH /Water, | Complete deterioration in 2 to 5 14
Product 11536 Fuel Blend days
Silicone rubber Hydrogen, liquid Satisfactory 8
oo oo Class 1 or 2 2
oo oo Compatible for long term appli- 40
cation
Silicone rubber Hydrogen: Liquid and Grade 3* 5-11
cold gas
Ambient gas Grade !
*Not based on test results
Silicone Hydrogen peroxide Class 4 3
Silicone oo Shore A, gain -10; loss - 5; 4
volume swell - none to 4% (7 d.
@ RT)
Silicone Hydnﬁen peroxide 9% sweil (71d. @ RT) 33
(2.5% active axygen
loss)
Silicone rutber Hydrogen peroxide <One week 1
Siiicone rubber SE 450 oo Shore A no change; 9% swell 34
(1d. @ RT)
Silicone rubber SE 450, 59711, 56128, oo Class 2 and 3 3
Y1749
Silicone rubber, SE 450, unpigmented | Hydrogen peroxide, 90% Class 2at 150 F 39
Silicone rubber: GE 407B-217-1; e Class 4 at 150 F 39
GE 12601; GE 12670; GE 12670,
pigmented brown
Silicone rubber: GE 1240; GE 81223, oo Clags 2 at 150 F 3¢
GE 12650, unpigmented
Silicone rubber: GE 12602; GE 12650, tooron Clasgs 3 at 150 F 39
pigmented red; GE 15060, GE 15080;
GE X-7181
Silicone 407-B-217-1 Hydrogen peroxide Class 3, very limited service 8
(concentrated)
Silicone SR 5550 vonmom Class 2, limited aervice 8
Silicone Y-1749 oo Class 2, limited service 8
Silicone: 407-B-217-1; HT 656; Hydrogen peroxide, 90% Class 3 atl1S0 F 39
X-7181
Silicone: 407-B-437-1; SR 5550; oo Class 2at 150 F 39
SR 5570; SR 5550; SR 5570; Y-1749
Silicone seal washer 9711 (DC A4094 oo Class 3 at 150 F 39
adhesive on aluminum)
Silicone seal washer 9711 (DC Chem- oo Class 3 at 150 F 39
loc 607 adhesive on aluminum)
Silicone (silastic) Hydrogun peroxide Shore A, no change, 8% swell 34
(1d. @RT)
Stlicone rubber GE X7181 Hydrogen peroxide Class 3, very limited service 8
(concentrated)
Silicone rubber EG 1240 oo Class 2, limited service 8
Silicone rubber GE 12801 oo Class 4, unacceptable 8
Silicone rubber Monomethylhydrazine Intermediate (fair) [
Silicone rubber 7170 oo Intermediate 8
Silicones Nitrogen tetroxide Class D - severe 14A
Siliconas oo Not chemically compatible 8
Silicone rubber oo Grade 3 5.7
Yoo oo Class D - severe 14A
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MATERIAL FUEL BEHAVIOR REF
Sthcone rubber Nitrogen tetroxide Class 3, 80 F 2
(water >0,1%)
oo Nitrogen tetraxide Class 3, to 80 F 39
(0.2-1. 0% moist)
Silicone-glase laminate, composition Nitrogen tetraxide Class D, delaminated (30d. € 4 4B
unknown 55-60 F)
Stlicone laminate oo Unsatisfactory 21
"ot Nitrogen tetroxide Class 4 2t 60 F 39
{<.2% motst)
Stlicone, RTV 60 Nitrogen tetroxide Various one specimen held up for | 10
1hr
Silicone (O-Ring) with Xel-F cover oo Clazs D (65 T, 634.) 4
Silicone Oxygen, iiquid Impact; 2/8, 5/5, 2/23 10 KgM | 32
Silicone, Silastics v Impact; 2/3, 8/10, 7/10, 2/10, 32
2/2, 2/, 2/3, 2/8, 2/3, 2/2,
3/2C € 10 KgM
Silicone rubber (sper ') LA Satisfactory 1,3
Silicone rabbe: v Violent detonation, impact 18
Silicone ru.ver o Impact 2/2, 20/20 @ 10 KgM 32
Silicore and gi ss oo Impact 2/2 @ 10 KgM 32
Silicone rubbe: backing on al'minized . v Sensitive, impact (8,/10) 18
Rlass [abric
Silicone : esin on giu8s cloth oo Very sensitive, impact (10/10) 18
Silicone fiberg.ass laminate " ' Moderate detonation, impact 18
Silic e rubber on {iberglise, silver- oo Very sensitive, impact (5/5) 18
clgth
Sil: one rubber on fiberglass, redciloth) oo Very sensitive, impact (5/5) 18
Silicone paint un “elbestos o Very sensitive, impact (2/3) 18
Silicone puint, X¥-7-1003 (dried and voon Questionable sensitivity (3/2) 18
baked)
Siisxcone rubber. NDow Corning 916 Pentaborane Incompatible 22
Silicone foam, Dow Corning R-7002, oo Incompatible 22
R-7903
Silicone rubber Perchlory! fluaride, Class 42t 350 F 2, 39
gaseous
Silicore rubbver, on glass cloth oo Class 2, to 390 F 2, 39
Silicone glass cloth oo Class 4at 390 F 2, 39
Silicope RFNA Class 3, to 75 F 39
Silicone rubber, AMS 3305 U-DETA (MAF-4) Satisfactory 8, 12
Silicone DC 160 and SE 450-24/4B rtooron Unsatisfactory 8
Silicone rubber UDMH (liquid) Class 4, 32 F 2
Silicone rubber UDMH (vapor) Class ¢4, 32 F 2
Silicone LS-53 {(Dow Corning) UDMH Class 4, poor 8
Silicone DC 152 (Dow Corning) " Class 4, poor 8
Silicone SE 750, (General Electric) v Class 4, poor 8
Silicone SE 585; SE 361; SE 452; " Ciass 4, poor 8
SE 750; XE 5701; XE 404 (General
Electric)
Silicone, modified: Nichols " Class 4, poor 8
Engineering: Teflon modified
silicone, LS-53
Siloxane (polydimethyl siloxane) Oxygen, liquid Very sensitive, impact {3/3) 18
Silaxane (fluorinated) LS-53 "o Slightly sensitive, impact (2/5) 18
Stvrene 1080; 9031 50/50 Hydrazine/UDMH Class 2, limited service 8
Spaulidite, phenolic, paper-base IRFNA Class 4at 75 F 38
Spauldite IRFNA Dissolved (7 d. @ RT) 34
Spauldite Nitrogen tetroxide Disintegrated (1 d. @ RT) 34
Spauldite Niwrogen tetroxide Class 4at 75 F 39
(<.2% moist)
Spiratallic, Teflon and metal Nitrogen tetroxide Grade 1 5.7
Spiratellic 911-44, gasket Oxygen, lquid No reaction, impact 18
Strippable, TeeChem 556 "o Low detonation, impact 18
Strippable, CVAC 2-10 oo Moderate detonation, impact i8
Strippable, 3M "o Moderate detonation, impact 18
Styrene (Hi-styrene sheet) IRFNA Vigorously attacked (7 d. @ RT) 34
Styrene, Hi, sheet " Class 4at 75 F 39
Styrene (Hi-styrene sheet) Nitrogen tetroxide 1d. @ RT -- Disintegrated 34
Styrene, moditied RFNA Class 4at 75 F 39

ot
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MATERIAL FUEL BEHAVIOR REF

Styrene- Putene (Emerson & Cuming) Aerozine 50 Appearance good (2d. @ 70 F) 36
oo m e Nitrogen tetraxide Completely degraded (2d, @ TOF)| 36

Styrene-butadiene rubber -

3ee alse: "SBR™; “Synpol"

TFNMTFE* Chiorine irifiuoride Promising compatibility 26
o Nitrogen tetroxide Incompatible 26
oo oo Volume swell, with loss of 25

physical properties
oo Nitrogen tetroxide Class 4 at 80 F 39
(<.2% snoist)
*Trifluoronitrosomethane [tetraflvorcthylene

Tedlar 50/50 Fuel blend Ciass 2, to60 F 39

" oo Ci288 B - shrinks 4.3% after 30 4B
days, swells 9.3% after 180 days
(180 d. @ 55-60 F)
" Nitrogen tetroxide Class 1, t0 87T F 39
(<.2% moist}
" Oxygen, liquid Impact sensitive, unacceptable 32
Teflon-asbesios -~
See also " Fluorobestos"
Teflon and aluminum silicate fibers -
See “Duroid 5600, 5650"
Teflon and metal -
See also "Spiratallic”’, K Seal”,
“"Rayco”
Teflon-coated glass -
See also "Armalon”, "Korda-flex"
Teflon/glass tiLers -
See also "Chemelic”, "Duroid
5813, 5870
Teflon/glass/ceramic -
See also "Fluurogreca”
Teflon tapes - See also "Fluorolin”
Teflon, (FEP and TFE) Aeruzine 50 Compatible for long term appli- 40
cations (test temp 70-80 F)
Teflon 100 (now FEP, "o No effects (60 d. @ 75+5 F) 10
Slight harding on air dry
Teflon liner v Very resistent, but permeable 36A
(30d, @100 F)
Teflon 1 "o No effects (125 d. @ 75+5 F) 10
Teflon 100 Aerozine 50 (Dynamic No significant change in 189 d, 10A
or static extended at75 F
service)
Teflon 1 oo No significant change in 240 d. 10A
at? F
Teflon liner Aerozine 50 Teusile, °8.2% ret (7d. @ 100) 3eC
"o "o Te..sile, 119% ret (30d. @ 100 F) | 36C
"oon "o Elongation, 80.5% ret (1d. @ 36C
100 F)

v "o Elongatior, 118,0% ret (30d. @ 38C
1.9 F)

oo "o Hardness, -2 change ;. d, @ 36C
100 ¥)

"o "o I'ardness, -1 change (36d. @ 3sC
100 F)

Teflon with steel primer "toon No visible change in 2: hrr, 10A

Teflon-uvacked tape, XIII "o No visible change, 30 d. 10A

Teflon-backed tape, 549 "o No visible change, 1-1/2 hr, 10A

Teflon-backed tape, 7503 "o Nn visible change, 1/2 hr 10A

Teflon-backed tape, SL28011, Lot 306 "o No visible change, 20 day.. 10A

Teflon insulation; Teflon 100 "o Good to 500 . 10, 1uA

Teflon insulation (other grades) oo Good to 700 F, short time heat 10, 10A
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MATERIAL FUEL BEHAVIOR REF
Teflon filled with asbestos Aerozine 50 Compatible for long term appli- 40
cations (test temp 55-60 F)
Teflon filled with graphite .o Compatible for long term appli- 40
cations (test temp 55-60 F)
Teflon filled with molydisulfide v Compatible for long term appli- 40

Teflon

Teflon-film

Teflon
Teflon (seals)
Teflon

Teflon

Teflon, unfilled

Teflon filled with CaFy (Garlock)

Teflon tape, Permacel
Teflon
Teflon FEP

Teflon TFE
Teflon

Alcohols (methyl, ethyl,
isopropyl, furfuryl)
Ammonia, anhydrous
Ammonia, anhydrous
{dry, ambient temp)
Ammonia, anhydrous:
Liquid
Gas (<250 F}
Ammonia, gaseous
Ammonia, anhydrous:
Liquid
Gas (<250 F)
Aniline
Boron hydride family
Bromine trifluoride,
liquid
Chlorine trifluoride

o " Ll "

Chlorine trifluoride (gas)

*May be sensitive to high

Chlorine trifluoride,
gaseous

Chlorine trifluoride,
liguid

Chlorine trifluoride
(in stainless steel
cylinder)

. " " "

Chlorine trifluoride
(Liquid, at 30 C, max.
temp, in Kel-F tube)

Ethylene oxide

FLOX-40 (40%F3-60%07)
gaseous

Fluoramine family:
Gaseous
Liquid

cations (Test temp 55-60 F)
Approved for use

Satisfactory

Class 1, acceptable, or
Class 2, limited service
Grade 1

Grade 1
Class 1, to hot
Grade 1

Satisfactory
Grade 1
Class 2, to 75 F

Approved, except for flow
conditions

Class A, general service

Compatible under static (non flow)
conditions; must be {ree of
impurities, limited service

Compatible, under static condi-
tions only; long term application

No effect at 160 F for 312 hours

Class 2, room temperature*

flow rates

Class1, to 75 F

Class 1, to 85 F

Unchanged: (31.5 hrs @ 70-80 C)
Unchanged: (333 hrs @ 25 C!

Unchanged {333 hrs at 25 C)

Unchanged (71 hrs at 25 C)(31.5
hrs at 70-80 C)

Lignter in color (17 hrs at 25 C)
(3 hrs at 70-80 C)

Tensile, 104.0% ret (7d. @ 100
F)

Tensile, 112.8% ret (30 d. @ 100
F)

Elongation, 97.2% ret( 7d, @
100 F)

Elongation, 94.5% ret (30d. @
100 F)

Hardness, +7 change (7d. @
100 F)

Hardness, +7 change (30d, @
100 F)

Unchanged after 1-1/2hr @ 25 C

Approved for temps to 180 F
Class 1, to RT

Class 1, to RT
Grade 1

Grade 1
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MATERIAL FUEL BEHAVIOR REF
Teflon tape Fluoramine family: Grade 2** 5-9
Gaseous
Liquid Grade 2** 5-9
**Very little data; use pparingly R
Teflon Fluorine, gaseous Acceptable at moderate pressures | 3, 3A
and low flow rates
" voroon Class 1 to 390 F* 39
Jn L Class 4, >390 F
*Matarial is pressure sensitive, Class 2 below 390 F and [15-psi pressure, Higher pressures
can be tolerated at RT,
Teflon Fluorine, gaseous Class 1, 390 Fe* 2
Class 4, 390 F 2
**Material is pressure|sensitive
Teflon Fluorine, liquid Grade 3%, #*»* 5-10
" Fluorine, gaseous Grade 2*** 5-10
*Not based on test resujts
*++imited use below 39 F, 15 psi, Higher
pressures tolerated @RT, : : .
Teflon, seals Fuels (general) Azceptable for continuous use; 18
not sa:isfactory where preme-
ability is a consideration.
Teflon, cured 50/50 Fuel blend No disceloraifon; very slight - 15
weight loss
Teflon FEP vtorom Class A - Shore L increase 6 4, 4B
units (180 d. @ 55-60 F)

"o "o Class B - (270 d. @ 55-60 F) 4, 4B

oo v Class A - (60 d. @ 70-80 F) 4 4B

v "tonon Class D - shrinks 15.8%, (30 d. 4B

@ 160 F)

oo oo Class A (60d, @ 70-80 F) 40

o oo Class B (30d. @ 160 F) 40

oo oo _Class 1, toc 80 F; 39

Class 4 at 160 F

roon vt Retains high ultimate tensile 18
Teflon (TFE) tonron Class A - (270 d. @ 55-60 F) 4B

oo AR Class A - (125 d. @ 70-80 F) 4B

"o moonmoo, Class B - shrinks 4.5%, % 4B

tensile loas (30 d. @ 160 F)

v oo Class 1, to 80 F 39

oo oo Class 2, to i60 F 39

oo oo Class A (125d. @70 F) 40

v oo Class B (30 d. @160 F) 40
Teflon filled with asbestos oo Class 1, to 60 F 39

oo tonroom Class A (360d. @ 55-60 F) 4B
Teflon filled -ith graphite "o Class 1, t0 60 F 39

oo oo | Class A (360 d, @ 55-60 F) 4B
Teflon filled with MOSq vorom Class'l, to60 F 39

oo oo Class A (360 d. @ 55-60 F) 4B
Teflon, TFE-felt 7550 oo Class B - Fuel discolored (270 4B

d. @55-60 F)

oo oo Class 2, to80 F 39
Teflon tape (unsintered) oo Class A - (1d. @ 70-80 F) 4B
Teflon 100 50/50 Hydrazine,/UDM: Class 1, general service 8

Class 2, limited service 8
Teflon 1 oo Class 1, general service 8
Class 2, limited service 8
Teflon, 25% glass filled v Class 1, general service 8
Teflon Halogen fluoride family Class 1. Known to ignite, Expose| 5-8
gasket to gaseous propellant
before use. Should not be
exposed from metal surface
more than ,003-inch
Teflon, CaFj filled oo Grade 1 5-8
Teflon HEF-2 Satisfactory 1, 3

" HEF-3 Satisfactory 1,3

" Helium, gaseous Suitable for use 3

" HiCal-3 Satisfactory 3

" " Class 2, no change @ 120 F 3,
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MATERIAL FUEL BEHAVIOR REF
Teflon asbestos packing HiCal-3 Class 3, weight gain at 120 F 2,3
Teflon TFE, Hybaline A-5 Net % weight change (500 hrs @ 35
50C)- 0,02
Teflon Hydrazine Satisfactory 1, 3
. ! Acceptable 3A
" " Compatible 23
" " Compatible for long term appli- 40
cation <140 F
Teflon 100-X ' Compatibie for long term appli- 40
cation
oo " Compatible 23
Teflon 100X Hydrazine family Grade 1 5-5
leon " ” 1" Grade 1 5.5
Teflon Hydrazine, liquid Class 1, to140 F 2, 39
Teflon, cured Hydrazine No discoloration; slight weight loss] 15
Teflon FEP " Not affected, brief exposure 1
" Hydrazine family Grade 1 5-5
Teflon Hydrazine, anhydrous Compatible, Class A, general 8
service
" Hydrazine, hydrate Compatible, Class A, general 8
service
" Hydrazine hydrazine Compatibic., Class A, general 8
nitrate/water service
Teflon, filled with asbestos Hydrazine family Grade 1 5-5
Teflon, filled with graphite oo Grade 1 5-5
Teflon, filled with molydisulfide oo Grade 1 5-§
Tetlon tape, (unsintered) vonor Grade 2 5-5
Teflon, TFE-felt vonroon Grade 3 5-5
Teflon Hydrazoid B Unaffected, 150 d, at room 31
temperature (Compatiule for
limited service)
. Hydrocarbon fuel Satisfactory 1,3
o Hydrogen, liquid Satisfactory 1, 3, 8,11
* vtoron Compatible for long term appli- 40
cations
- nonroon Class ] or 2 2
* Hydrogen: Liquid and Grade 1 5-11
cold gas
Ambient gas Grade 1 5-11
Teflon tape Hydrogen: Liquid and Grade 1* 5-11
cold gas
Ambient gas Grade 1* 5-11
*Not based on test results
Teflon Hydrogen peroxide Long term vse 1
" oo Class 1, 2, 3 3
Teflon, white Hydrogen peraoxide, 90% | Class 1 at 150 F 3
Teflon, glass filied Hydrogen peroxide Class 1, acceptable 8
(concentrated)
Teflon cloth, 25 grade Hydrogen peroxide, 80% | Class 3 at 150 F ]
oo oo Class 2at 150 F 39
Teflon cloth, 40 grade oo Class 3at 150 F 39
Teflon cloth T-2300 v Class 3 at 150 F 39
Teflon cloth T-2305 oo Class 2at 150 F 3%
Teflon, coating oo Class 1 at room temperature 39
Teflon, white Hydrogen peroxide Class 1, acceptable 8
(concentrated)
Teflon, dispersions oo Class 1, acceptable 8
Teflon, porous (9 micron pore) Hydrogen peroxide, 90% | Class $at 150 F 39
Teflon, cured IRFNA to shred immediately 15
Teflon " Class 1, to 1S F 3
‘Teflon (15 mils) " Tensile loss, 700 psi (7d. @RT) | M
Teflon (8 mils) . Tensile losa, 1600 pst (14 d. @
RT)
oo " Tensile loss, 1100 psi (1d. @ M
160 F)
oo " ‘l‘er)mle loss, 800 psi (7d. @160 | 34
F
Teflon FEP (7 mils) " Tensile loss, 240 pei (8d. GRT) | M

o7
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MATERIAL FUEL BEHAVIOR REF
Teflon FEP (7 mils) IRFNA Tensiie losa, 670 psi (14d. @ RT)| 34
moom " Tensile loss, 370 psi (21 d. @ RT)| 34
woomoown " Tensile loss, 570 pst (1 d. @160 | 34
F)
oo " Tensile loss, 370 psi (7d. @160 | 34
F)
Teflon (primed; 7.5 mil) " 'X'g\.,ile) increase, w00 pst (21 4, 34
RT
Teflon (10% CaFy) (P5110) " Tensile gain, 100 psi (7 ¢. @ RT) | 34
Teflon (10% c;rg) (P4110) " Tensile loss, 340 psi (7d. @ RT) | 34
Teflon (20% CaFj) (P1120) " Tensile loss, 202 psi (7d. @RT) | 34
Teflon (Carz-Commerchl) " Tensile loss, 200 psi (7d, @ RT) | 34
Tensile gain, 800 psi (7d, @160 | 34
F)
Teflon, graphited " Tensile loss, 200 psi (7d, @ RT) 34
"o " Tensile gain, 250 pst (7d. @160 | 34
F)
Teflon-glass " Tensile loss, 150 psi (7d. @RT) | 34
"o " Tensile gain, 750 psi (7d. @160 | 34
F)
Teflon Jp-X Shore C, loss - 5 (60 min @ 350 F) 34
" " Shore C, loss - 20 (60 min, @ 34
400 F)
Teflon coated Fiberglas Mixed amines No apparent effect (7 d. @ RT) 38
Teflon-coated steel MON* Slight weight increase; no other 14
changes
*Mixed oxides of n!trogenﬂ
Teflon, cured MON Bleached white; slight weight gain } 15
Teflon Monomethylhydrazine Intermediate 8
v " Preferred (unspecified 3A
performance)
" Nitric acids, fuming Satisfactory 3
" Nitrogen, liquid Satisfactory 1,3
" Nitrogen, gaseous Suitable for use 3A
Teflon-backed tape, X-1111 Nitrogen tetrafluoride No visible change in 1/2 hr 10A
Teflon Nitrogen tetroxide Satisfactory 1,3, 21
" vtonron Compatible 30
" "o Withstands contact, among best 8
" "o Moderate adhesive failure 10A
" oo No visible change 10A
Teflon 1 rooroom Strength and stiffness decrease 10A
slowly.
" oo Satisfactory a1
" oo Grade 1 5.7
Teflon 100 Nitrogen tetroxide Strength and stiffness decrease 10A
(Dynamic or static slowly, equilibrium obtained,
extended gervice) 10-12 d.
Teflon Nitrogen tetroxide Class 1, to 87 F b 1]
(<.2% motat)
" Nitrogen tetroxide Class ), 180 F 2
(water, >0.1%)
" Nitrogen tetroxide Class 1, to 160 F 3»
{0.2-1.0% moist)
» Nitrogen tetroxide 2% swell (7d, @RT) 3»
(liquid} 7% swell (21 d. @ RT) 3
Teilon, cured Nitrogen tetraxide Bleached white; slight weight gnin{ 15
Teflon 0o Tenaile, no charge (1 d. & RT) 1}
' oo Tensile, no charge (1 d. @ RT) M
» oo Tensile loss, 2400 pst (14 d. @ M
RT)
" oo Tensile loss, 700 pet (21 d. @ »
RT)
" Y Tensile loss, 500 pst (424d. @ N
RT)
Teflon FEP oo 13 mo exposure; absorbed, 7
swelled, no chemical reaction.
oo o Nuot affected, brief exposure 7
.o oo Grade 2 $-7
ss
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MATERIAL FUEL BEHAVIOR REF
Teflon FEP Nitrogen tetroxide Class A, satisfactory 14A
v v 4% volume increase 16
15% drop in ultimate tensile
woon oo Class C (60 F, 30d.) 4
¢ ronor Class A (67 F, 304d.) 4
.o oo Class A (80 F, 904d.) 4
o oo Class A(160 F, 7 d.) 4
N ronon Class A - (30d. @ 83-67 F) 4B
oo oo Class A - (1d. @180 F)
oo oo Class B - Shore D decrease 8
units (30 d, @ 55-60 F)
L oo Class D - Shore D decrease 11
units, sample yellow (80 d. @
55-60 F)
woon vonow Tensile gain, 1330 nsi (7d. @ RT)| 34
vow "o Tensile loss, 970 psi (14 d. @RT)| M
"o oo Tensile loss, 570 psi (21 d, @ RT)| 34
v "o on Tensile gain, 330 psi (42 d. @ RT)| 34
.o "o Tenstle gain, 1830 psi (3 mo. @ 34
RT)
v oo Tea;nle ioss, 670 psi (7d, G160 | 34
F
v vrowo" Compatible for long term appli- 40
cations, test temp 70-80 F (less
permeable by nitrogen tetroxide
than TFE)
v Nitrogen tetroxide, Class A (90d, @ 70-80 F) 40
liquid Class A (30d. @ 83-67 F)
o Nitrogen tetroxide Class 1, to 160 F 39
(<. 2% moist) Class 2, 1080 F
Class 4, to60 F
Teflon TFE Nitrogen tetroxide Class B(SO F, 30d.) 4
o .o oo Class A (67 F, 304d.) 4
. oo voron Class B(80 F, 1004d.) 4
oo oo Class A - (30d. @ 63-67 F) 4B
oo oo Clasg B - Shore D decrease & 4B
units, sample slightly yellow
(180 d. @ 55-60 F)
' oot Grade 1 5-17
’ oo Class A, satisfactory 14A
" o Compatibie for long term appli- 40
cation, Test temp 63-67 F
(Nitrogen tetraxide premeated
and was absorbed)
Teflon Nitrogen tetroxide, Class B (100 d. @ 70-80 F) 40
liquid softened
Class B {30d. @55-60 F) 1 - 3%
moisture, sc’tened
Tefloh Nitrogen tetroxide Class 1, to 3 F 39
{ < .2% moist) Class 2, to 80 F 3
Teflon TFE Felt Nitrogen tetroxide Satisfactory 4
voomoon oot Grade 3 $-7
Nitrogen tetraxide Class 1, to 15 F »
{<. 2% moist) Class 4 at60 F
Teflon, TFE felt 7330 Nitrogen tetraxide Class D - sample coming apart 4 4B
(30d. &55-80 F)
Teflon liner oot Very resistant, bul permeable 36A
(30d, @100 F)
oo Tensile, 3% ret (T4, € 100 F) 3C
oo Tenalle, 120% ret (304d. @100 F)| 36C
" Elongation, 89.8% ret (14, @ »C
100 F)
o Elongation, 83.5% ret (304, @ »C
100 F)
oo Hardness, 0 change (7 d. ¢ 100 NC
.o Hlardness, -8 change (304, @ »C
100 F)
Teflon 100, insulation Good for 300 F 10, 10A
(L
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- MATERIAL FUEL BEHAVIOR REF

Teflon insuiation, other grades Nitrogen tetroxide Good for 700 F; short term heat 10, 10A

exposure

Teflon and Metal woonoon Successful as pipe flange seals 10

Teflon tape "non . Grade 3 5-7

Teflon tape, unsintered "o Class A - (14d. @70-80 F) 4B
oo Nitrogen tetraxide Class 1, to80 F 39

(<.2% motat)

Teflon-backed tape, 549 Nitrogen tetroxide Moderate adhesive failure after 10A
1-1/2 hr immersion

Teflon-backed tape, 7503 noroon Moderate adhesive failure after 10A
1/2 hr immersion

Teflon-backed tape, 8126011, Lot 303 "o No vistble change, 1/2 hour, 10A

Adhestve failure after 1 hr

immersion

Teflon, for sliding vanes oo Incompatible (through swelling) 28

Teflon TFE coating an rubber O-rings oo Protective 25

Teflon FEP coating on rubber O-rings "o Protective 25

Teflon with steel primer coating "o No visible change, 24 hours 10A

Teflon, silica primed Nitrogen tetroxide Class4at75 F 39

(<.2% moist)
Teflon, silica primed Nitrogen tetroxide Tensile gain, 1400 psi (42 d. @ 3¢
RT)
Tensile gain, 1400 psi (3 mo. @ 34
RT)

Teflon/glass "o ow Shore A, no change (7 d. @ RT) 34
oo oo Shore A, gain-1(16d. @ RT) 34
"o "o oow Shore A, no change (21 d, @ RT) 34
nwoow oo 1% swell (1d. @ RT) M
now ronro” 2% swell (16 d. @ RT) 3
"o vroroo” 4% swell (21 d. @ RT) M

Teflon filled with glass Nitrogen tetroxide Compatible for long term appli- 40

cation, test temp 70-80 F
onoonon Nitrogen tetraxide Class 1, to 80 F 39
(< .2% moist)

Teflon-Fiberglas (LNP) Nitrogen tetruxide Compatible 30

Teflon filled with g oo Class A (21 d. @ 70-80 F) 4B
" ” 1] ” " " " er l 5-7

Teflon with asbestos vonoow Satisfactory 21

Teflon filled with roon * Class A (180d. @ 55-60 F) 4B
oo * v Compatible for long term appli- 40

cation, test temperature 55-60 F

Teflon asbestos Nitrogen tetraxide Class 1, to 5 F 39

{<.2% moist)
Teflon + asbestos or glass Nitrogen tetrozide Compatible 30
Teflon filled wih calcium fluoride oo Compatible for long term appli- 40
cations, test temp 70-80 F
W e oo Class A (31 d. 8 70-80 F) 4B
Teflon filled with CaFy Nitrogen tetroxide Class 1, (¢80 F »
(<.2% motst)
Teflon (CaFy) Nitrogen tetroxide sn;e;r ?. no change; 2% swell (7d.] M
oo oo Shore A, no change; 3% swell 11
(16 d. @ RT)
o oo Shore A, loss - 1; 7% swell 34
. (21 4. @ RT)

Teflon (10% CaFg) (P5110) oo Tenstle loss, 400 psi (Td. @RT) | M

Teflon (30% CaFy) (P-1120) oo Tenstle loas, 104 pei (7d. GRT) | M

Tellon with ceramics oo Most compattble of materials b1}

Teflon, graphited oo Satisfactory 1]
woomow v Shore A, quin - 1 (7d4. @RT) ]
oo * g Shore A, loss - 2(16 4. QRT) M
oo .o Shore A, gain - 1 (21 d. @ RT) 7 )
oo oo 4t swell (14. @R 7]
.o e 3% swell (16 d. & RT) ]
vooeom voeoom 3% swell (21 4. @RT) “

Teflon filled with graphite oo Class A (GO F, 904.) 4
oo - Grade 1 $-7
oo e - * Cuats B - Shore D decrease 9 L}

vaits (180d. 9 35-00 F)
0
e R e o dall  — ar . onra e € o o0 X 4
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MATERIAL FUEL BEHAVIOR REF
Teflon graphite Nitrogen tetroxide Class 1, to 3 F 39
{<.2% motst) Class 2, to60 F
Teflon, molybdenum sulfide Nitrogen tetroxide Satisfactory 21
Teflon {illed w/molybdenum disulfide oo Grade 1 5-7
" " " L " " " " " . cm' A (w F, w d.) ‘
oo e oo Class B - Shore D decrease 7 4B
units (186 d. @ 55-60 F)
Teflon MoS, Nitrogen tetroxide Class 1, to75 F 39
(« .2% moist) Class 2, 1080 F
Teflon w/stainless steel Nitrogen tetroxide Most compatible of materials veed] 28
Teflon Nitrogen trifluoride Satisfactory in gaseous service 8
Teflon tape v Satisfactory in gaseous service 8
Teflon Nitrogen triftu~ride, Satialactory for valve sests, valve] 8
gaseous packing, gasketa
Teflon tape A Satisfactory for screwed pipe 8
connections
Teflon, seals Oxidizers (general) Acceptable for continuous service | 18
Teflon, virgin Oxygen ous ignition temp ~ 465 C | 42
at 7500 psi; 469 C at 2000 pei
Teflon 100 X " ous ignition temp - 410 C | 42
at 7500 psi; 413 C at 2000 pei
Teflon sheet and O-rings " Grade 1 5-2
TFE Tape (Mil-T-27730) " Grade ] 5-3
Teflon tape " Grade 2 5-2
Teflen 100 FEP Oxygen dif luoride Class 1, -109 F 3
Teflon 627 IFE oo Class 2, -108 F 39
Teflon tape Oxygen dif luoride: Grade 2 5-13
Liquid
Gaseous Grade 1 5-13
Teflon Oxygen/Oxygen difluoridd Class 1, to 212 F »
(30% 09 + 70% OF3)
Oxygen, liquid Suitable 8
roroo" Satisfactory 1, 8
” oo Impact; 0/20 @ 10 KgM 32
Teflon FEP oo Impact insensitive; generally n
acceptable
Teflon TFE * Impact insensitive; generally 32
acceptable
Teflon, FEP/TFE fabric, metalized oo impact; 0/20 @ 10 KgM 32
Teflon and adhesive A impact, 273, 2/17 6@ 10 KgM 32
Teflon /adhesive alumimum foil .o Impact; 3/3 @ 10 KgM n
Teflon and copper oo Impact 3/40@ 10 KgM 12
Teflon and graphite, GN-10-3 * Suitable 8
Teflon glass cloth ” Impact 020 @ 10 XgM 32
Teflon /glass fiber » Impart: 2.2 @ 10 KgM 32
Teflon tape (Scotch) oot Impact; 3,10, 010, 2/2@ 10 nlﬁ 2
Teflon/stlicone adhesive (Scotch v Impeact; 23, 2.3 € 10 KgM 12
electrical adhesive)
Teflon impregnated with silicone " Impact; 23 & 10 KgM 32
rubber
Teflon Pentaborane Compatible 2
- oo Approved for use 3A
" Compatidle for long term appli- 40
. cations
o Class 11018 F h{ ]
Perchiory] {luoride Sattafactory 3
Perchlory! tiuoride, dry| Class 2, 390 F |
Perchlorul lluoride, Clase ), to TS F b |
ganecus Class 2, tc 300 F
Tefion tape Permacel Perchlory) fhuoride Unchasged after | Ar @ 25 C ]
Teflon Perchlory! flworide Clase 3, to 8 F 3
M. chiorine
trifluoride (73)
Teflon, CaFy filled o Class ), to 88 T »
Teflon 100 FEP Perchioryl (lunride Class |, t0-109 »
(30) tetrafiuorahydra-
tae(30), gasrous
Teflon S2TTFE oo Class 3, to -108 3
n
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MATERIAL FUEL BEHAVIOR REF
Teflon n-Propyl nitrate Satisfactory 1, 3
Teflon, coating RFNA Class 1 to 75 F 39
Teflon U-DETA Satisfactory 12
Teflon-coated {ibergiass cloth " Satiefactory 12
Teflon-coated cloth U-DETA (MAF-4) Satisfactory 8
Teflon UDMR Class 1, excellent 8
" " With reservations 1
" " Satisfactory 3
" UDMH (vapor) Class 1, 160 F 2
v UDMH (lquid) Class 1, 160 F 2
" UDMH Compatible for long term appli- 40
cation, <160 F
" " Shore C, loss - 10 (60 min. @ M
400 F)
" " Among best, but unspecified 3A
performance
Teflon, cured " No discoloration, very slight 1%
weight loss
Teflon FEP " Compatible for long term storage | 40
Teflon FEP (X100) ” Class 1, excellent |
Teflon FEP * Tenstle loss, 570 pei; Shore A, M
loss - 8 (74d. @RT}
oo * Shore C, gain - 10 (60 min, @ M
ICF)
ooon " Shore C, gain - 5 (80 min @ 400 M
F)
Teflon-coated stee!l Slight increase in weight; no other| 14
changes
Teflon WFNA Satisfactory 1
» " Class 2, slight corrosion rate, [}
80 F, limit
" * Class 2, 0 F 2
- WFNA, liquid Class 2, 080 F 39
Tenite UDMH (liquid) Class 4, 15 F 2
Teslar Asrazine 50 Unsalisfa-tory 3}
» 50/50 Fuel blend Class B(6O F, 30 4d.) 4
Teslar 30 50/30 Hydrazine 'UDMH Class 2, limited service [}
oo Hydrazine Tensile gain, 3500 pei (7d. @ RT)| M
Teslar 30; Teglar 40 IRFNA Class 4 at 15 F 3
Testar 30 (2 mils) " Digsolved (T d. € RT) M
Teslar 40 " Dissolved; gel (T d, @ RT) M
Teslar 30 Nitrogen tetroxide Tensile loss, 2500 pai (7d. @ RT)] M
"o oot Tensile gain, 2500 pei (14 d, @ b ]
RT)
" Tensile gain, 1000 pst (31 4. @ “
RT)
.- Tenstie loas, 1000 pat (42 d. 3 M
RT)
.o * Tenstle loss, 1000 pat (3 mo. & 34
RT)
- Melted (7d. 2160 F) M
Teslar Unsatisfactory n
- Grade ) 8.7
" Class D - severe 14A
Teslar ¥ - Class A (ST F, 304.) 4
.o UDMN Tenstie gun 300pei (14 GRTI | W
Thickol rebber Ammonla, gaseons Class 2, coid L3
Thiocko! Ammania, anhydrous: Grade ) $.12
Liquid
gasecus Grade ) s 12
Thiokol rebber, seals Borans Mydride fomily Grade 3 s-8
Thiokol rebber Nydrogea peramde Class ¢ b |
Tatokol £C-001-1P2; 3000 FA, Rydrogea peraxade, 03 | Ciass ¢t 10 F »
3000 ST, 1830 AN
Thickol rebber Ouygea, lguid Violiat detomstion, tmpact 1] ]
Thichol rebber, PR 1422 (vt oo Sersitive, irmpact (2-10) 18
Fiworobebe GR-4T0 costing)
n
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MATERIAL FUEL HBEHAVIOR REF

Thioko! rubbers Pentaborane Grade 3 (shock sensitive)}, 5.6

Hazardaus (forma ehork aensitive | 22
mistures)

Thiokol LP-3 (polysulfide) U-DETA Unsatisiactory 12

Thiokol rubber UDMH (liquid} Class 4, 715 F é

Thiokol rubber, 3000 St, UDMH Class 4, poor 8

Transtlex tubing Hydrogen peruxide, 90F | Class 4 at 150 F 3

Trichloraluoroethylene -

See also “Trithene, "Fluorothene”

Trithene A IRFNA Brittle (7 d. @ RT) 3
oo B Tensile loss, 500 ps: (21 d. @ RT)| 3
.o " Tenstle loss, 1900 psi (14, @ M

160 F)
o " Tensile loss, 500 psi (7d. & 34
160 F)
o JP-X Melted (60 min, @ 350 F) 3
oo Mixed amines No apparent effect (71 d. @ RT) 38
oo Nitrogen tetroxide Class 2, 1080 F 39
(- . 2% moist)
" Nitrogen tetroxide Tensile loss, 1100 psi (1 4. @ RT)| M
" oo Tensile loss, 2¢50 pst (14 d, ¥ 3
RT)
" v Tensile loss, 3000 psi (21 d. @ “
RT)
" Tensile loss. 1100 psi (42d. € M
RT)
.o v Tensile loas, 1400 psi (3 mo. @ M
RT)
" Tensile loss, 2900 psi (1 d. @ 7
160 F)
" o Too brittle totest (7d. G160F) | 34
’ Class B - Shore C increase 10 4B
units, loes in strength 20%
(90d. & 70-80 F)
oo Class D - brittle (1d. @ 160 F)
orom Class C 80 F, 904d.) 4
- RFNA Stiffened and opaque (T d. @ RT} k] ]
Tygon Fluorine, gaseous Class 4, RT 3
- Fluorine: Liquid Grade 3 5-10
Gaseous Grade 3 5-10
" 50 50 Fuel biend Class 4 at 80 F 3%
Tygan R30I oot Ciass 4 at 7S F 39
Tygon K, coating " Class D - coating blistered within | 4, 4B
3 hr (160 F)

Tygon tubing HiCal } Class 4, hardenecd at 120 F 3

Tygon Hydrazine lacompatibie b 3]
- .o Class 2, & F 2
: Hydrazine, liquid Classd 2t 88 F »

Hydrazine, amhydrous Limied sorvice, Class B |
Hydrazine, hydrate Limited sersice, Class B [ ]
Hgdrazine hydrarine Lim#ted service, Class B [ ]
anrate water
IRFXA Tensile Increase, 1088 pat M
(rgd) (T d. @ RT)
Tygon 2007 Hydrogen peraoxsde Clase 4 3
Tyeon JSOMA and JSOUB Hydragea peraxide Class 2 Limited gervice [}
{roncentrated)
Trvgon S4B Rydragen peronide Cilass 2 and 3 3
Tygon IS04A and JS04D Hydrogen peroxide, #0% | Class 2 a1 190 F b 1)
Tygon paint- 7208 TH-81-clear andd oo Ciass 3 &t RT »
71253 TP-107H

Tygon B-20. B-12. B-6). B-71: - Clasa I IO F 3
B-12. B-13¢

Tvgon: $-22-1. TL-103; 2007 3400, He*rugen, peraxde, 90H Class ¢ at 130 F »
03,

Tygor Nitragen tetramide Class 2, O F 2

{water 0.1%) '
n
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MATERIAL FUEL BEHAVIOR REF
Tygon K Nitrogen tetroxide Class 4 at 75 F 9
(<.2% motst)
Tygon Nitrogen tetroxide Class 2, to 80 F 3
(0.2-1.0% moist)
" Nitrogen tetroxide Tensile loss, 2560 pgi (1 d. @ RT)| M
Tensile loss, 1800 psi (17d, @ 34
RT)
Tygon K onom Grade 3 5-7
Tygon K, coating " Class D - Blistered within 20 min | 4, 4B
(15 F)
Tygon Nitrogen trifluoride, Satisfactory for lines, fittings, 8
gaseous storage vessels
" Pentaborane Incompatible 8. 22
" roon Class 4 at75 F 39
Tygon K (over Tygon primer) U-DETA Unsatisfactory 12
Tygon R 3603, U, S. Stoneware UDMH Class 4, poor 8
Tygon UDMHM, liguid Class 4, 15 F 2
v WFNA, liquid Clags 4 at 15 F k1]
Tylac: 1650; 1640C; 1640D Nitrogen tetroxide Class 4 at 15 F 33
(< .2% moist)
Tyiac 1650: 1640C; 1640D 50/50 Hydrazine/UDMH Claes 3, incompatible 8
Ultron IRFNA Tensile logs, 260 psi (7d. @ RT) | 34
Tens:le loss, 1160 psi 34
(14d. @ RT)
Crumbled (7 d. @ 160 F) 34
" Nitrogen tetroxide Grade 3 5-7
* oo Class D (80 F, 90 d.) 4
" oo Class D (160 F, 7d.) 4
" oo Tensile gain, 1770 psi (1 d. @ RT}| 34
" oo Tensile logs, 168 psi (17d. @ RT)| 34
" oo Tensile logs, “50 psi (21 d. @ RT)| 34
" oo Tensile gain, 640 pai (42d. @ RT)| 34
" oo Tacky (3 mo. @ RT) 34
" oo Tensile loss, 760 psi (1 4. @ 160 | 34
¥)
" oo Brittle {7 Jd. @ 160 F) 34
" Nitrogen tetroxide Class 2, tc 80 F 39
( <.2% moist) Class 4 at 80 F
Urea forinaldehyde RFNA Class ¢ at 75 F 36
Urethane* DIPA 19% swell (72 hr @ RT) 33
" " 4% swell (7d. @ RT) 33
" " 2.9% swell (1d, @ 160 F) 33
*Affected propellant stabiflity excessively
Urethane elastomer -
See also "Adlprene”, "Cnemigum",
"Disogrin’’
Veloform Hydrazine family Grade 3 5-5
" Hydrazine, anhydrous Incompatible, Class C 8
" Hydrazine hydrate Incompatible, Class C ]
" Hydrazine/hydrazine Incompatible, Class C 8
nitrate/water
Velumoid, seals Boron hydride family Grade 1 5-6
Vicon Hydrogen peroxide Class 2, iimited service 8
(concentrated)
Vinachrome: normal application U-DETA Unsatisfactory 12
baked ' Satisfactory 12
Vinylkote Liquid cxygen Impact; 2/6 @ 10 KgM 32

Vinyl - See also "Vinylite'"

L ———— =
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MATERIAL FUEL BEHAVIOR REF

Vinyl film - See also "Ultron"”

Vinyl copolymers Ammonia, anhydrous Class 2, limited service 8

(moist ambient temp)
oo Ammonia, anhydrous Class 2, limited service 8
(dry, ambient temp)

Viny!l copolymers Ammonia, gaseous Class 2, to Hot 2, 39
oo Ammonta, liquid Class 2, to Hot 2 39
v Ammonia, anhydrous: Crade 1 5-12

Liquid
) Gase (<250 F) Grade 1 5-12
Vinyl ccating 50/50 Fuel blend Cladd D - blistered (30 d, @ 4, 4B
55-60 F)
Vinyl Hydrocarbon fuel Satisfactory 1,3
Vinyl 28138 Hydroge.1 peroxide Class 2, limited service 8
(concentrated)

Vinyl 79139 Hydrogen peroxide, 90% | Class 3 at 150 F 38

Vinyl-coated Fiberglas (gray-grecn) oo Class 3 at 150 F 39

Vinyl, plasticised IRFNA - | Tensile loss, 1710 psi (7d. @ RT)| 34

Vinyl, coating Nitrogen tetroxide Class D - blistered immediately 4, 4B

(30 d. @ 55-60 F)

Viayl paint Nitrogen tetroxide, Class C (30 d. @ 55-60 F) .- 40

liquid " blistered

Vinyl, seals Nitrogen tetraxide Grade 3 A 5-7

Vinyl oo Tenstle gain, 1180 psi {1 d. @ RT)| 34
. oo Tensile gain, 164C psi (7d, @ RT){ 34

Nitrogen tetroxide Class 4 at 60 F 39
(- .2% moist)

Vinyl, high-built (protective ceoating) Oxidizers {general) Exceptionally compatible 16

Vinyl tubing Oxygen, liquid . Impact; 2/8 @ 10 KgM 32

Vinyl resin tubing oo Very sensitive, impact {21/30) 18

Vinyl tubing, high temperatre oo Very sensitive, impact (10/10) 18

Viny! plastic tubing "o Slightly sensitive, impact (1/7) 18
oo oo Moderate detonation, impact 18

Vinyl screening, Velon oo Sensitive, impact (5/10) 18

Vinyl sealing compound vonom Violent detcration, impact 18

Vinyl covered nylon ot s Impact; 2/8 @ 10 KgM 32

Viny! inastic, coating RFNA Clags 1, to 75 F 39

Vinyl polymer UDMH (liquid) C Class 4, 15 F 2

Vinyl mastic WFRA Class 4, unacceptable, ail temps | 2, 8, 39

Vinyl acetate Nitrogen tetroxide Decomposed, brief exposure 7

Vinyl alcchol resins RFNA Class 4at 75 F 39

Vinyl butyral resins RFNA Clags 4at75 F 39

Vinyl chloride tape, transparent Oxygen, liquid Very sensitive, impact (10/10) 18

Fibron #3

Vinyl chloride (at 40) v Insensitive, impact (0/10} 18

Vinyl chloride (at 50) tooron Sensitive, impact (7/10) 18

Vinyl chloride, coating RFNA Class 4at75 F i 39

Vinyl chloride resins v Class 3, to 75 F 39

Vinyl-chloride-acetate " Class 3, to 15 F 39

Vinyl formal resins : " Class 4at75 F 39

Viny! rubbers Oxygen, liquid impact; 2/20 A 10 KgM 32

Vinylidene chlcride Ammonia, gaseous Class 3, to Cold 2, 39
oo Ammonia, liquid Ciass 3, to Cold 2, 3
oo ! Arhydrous ammonia; Grade 3 5-12

Liguid
Gaseous (<250 F) Grade 3 3-12

Vinylidene chloride {at 60) Oxygen, liquid Insensitive, impact (0/10) 18

Vinylidene chloride (at 70) oo Slightly sensitive, impact (1/1(¢" 18

Vinylidenc chloride, coating RFNA Class 4 at 75 F - 39

Vinylidene chloride resins " Class 3, to7C F 39

Vinvlidene fluoride, Kynar Aerozine 50 (Dynamic No siginificant change (90 d, @ 10A

or static extended 75 F)
. service)
Vinylidene fluoride (Kynar) Nitrogen te.r.axide No sls)niﬂcam change {80 d, @ 10A
75 F
Vinylidene ficoride oo Class A (90 d. @ 70-80 F) 4B
Vinylidene {luoride Oxvgen, liquid Insensitive, impact; 0/10 A 10 32

KgM

gt e
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—_— MATERIAL FUEL BEHAVIOR REF
Vinylidene fluoride/chlorotriftuoro- 'l
sthylene - See also "Kel-F Elastome
3700, "Kel-F Elastomer 5500
Vinylidene fluoride hexafluoropropy-
lene - See also ""Viton", "Fheorel"
Vinylidene fluoride-hexafluoropropy- Nitrogen tetroxide Insensitive, impact (70 1t Ib, 0/20)} 37
lene
noro Oxygen, gaseous Insensitive, impact (70 £t 1b, 0/20} 37
W wonomnw Oxygen, liquii Insensitive, impact (70 {t Ih, 0/20)] 37
Vinylidene plastics, aeals Boron hydride family Grade 3 5-6
Vinylite Aniline Satisfactory 3
o Hydrazine, liquid Class 2, to 15 F 2, 39
" Hydrazine, anhydrous Limited service, Class B 8
" Hydrazine hydrate Limited service, Class B 8
" Hydrazine /hydrazine Limited service, Class B 8
nitrate/water
S Hydrogen peroxide Class 3 3
Vinylite VG 1§14 Hydrogen peroxide Class 2, limited service 8
(concentrated
Vinylite VU 1940 "o Class 3, very limited service 8
Vinylite VU 1800 woeom Class 3, verr limited service 8
Vinylite VG 1914 and VU 1840 Hydrogen peroxide, 90% | Class 2 at 150 7 39
Vinylite: VS 1310; VU 1800; UE 1907; o Class 3 at 15C F 39
VU 1920; VU1930; VU 1840
Vinylite UDMH (liguid or vapor) Class 4, 32 F 2
" WFNA, liquid Class 4at75 ¥ 39
Vistanex Hydrocarbon fuel Unsatisfactory 3
v UDMH (liquid) Class 4, 80 F 2
Vistanex-polyethylene coated vinyon Mixed amines No apparent effect (7 d. @ RT) 38
cloth
Viton A Aerozine 50 Unsatisfactory 21
Viton B v Unsatisfactory 21
Vitor: A and B Boron hydride family Grade 1 5-6
Viton A and B Chlorine trifluoride Promising compatihility 26
Viton oo Compatible for at least 30 19
mimites, RT
" oo Promising for contact; avoid 25
compounding ingredients which
may react
Viton A vtoro" Class C, incompatible, reacts 8
violently
Viton B oo Promising compatibility 26
Viton A® DIPA 21% swell (72 hrs @ RT) 33
4% swell (7d. @ RT) 33
70% swell (8 d. @ 180 F) 33
*Affected propcllant stabflity excessively
Viton resins Fluorine (gaseous) Satisfactory at low or moderate 3
pressure
Viton A and B 50/50 Fuel blend Class 4 at 0 F 39
Viton A - 247TM and 44-11 A-35 oo Class 4at85 F 39
Viton A and B 50/50 Hydrazine/UDMH Class 3, incompatible 8
Viton A Halogen {luoride family Grade 3 5-8
" Hydrazine Incompatible 3
" Hydrazine family Grade 3 5.5
Viton 4411A-58 HiCal 3 Class 2, no change @ 120 F 39
Viton A 945-70 (P & R) Hydrazine/MMH /water Complete deterioration in 2 to 3 14
fuel blend (4:1:1) davs
Viton 920-70 (Parko) oo Complete deterioration in 2 to 3 14
days
Viton 17107 (Precision Rubber Co) oo C:mplete deterioration in 2 to 3 14
ays
Viton Hydrogen peroxide Class 2, 3 3
Viton A oo Shore A, loss - 2; volume swell A7)
none (7d, @ RT)
Viton A (411A4) (black) Hydrogen peroxide, 90% | Class 3@ 150 F i 39
Viton A (V2717) Hydrogen peroxide Class 2 Very limited service 8
(concentrated)
16
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MATERIAL FUEL BEHAVIOR REF
Viton B (LD 234) Hydrogen peroxide Shore A, no change; volume swell, | 34
none (7d. @ RT)
Viton B 805 Hydrogen peroxide Class 3, Very limited service 8
{concentrated) {not >12C F)
Viton A - HV Hydrogen peroxide Shore A, no change; volume swell | 34
none (7d. @ RT)
Viton A - HV Hydrogen peroxide (3.2% | No swell (7 d. @ RT) 33
active axygen less) .
woon TRFNA Class 4at7?5 F : 39
w on " Shore A, loss - 12; 91% swell 34
(1d. 6RT) -
Viton B, LD-234 " Shore A, loss - 0 to 40; 15% to £ ]
48% swell (7d. @ RT)
oo " Shore A, loss - 20; 58 swell 34
(14 4. @RT) -
Viton B Nitrogen tetrafluoride Promising compatibility 26
Viton A and B Nitrogen tetroxide Unsatisfactory 21
oo Nitrogen tetroxide Class 4 at 60 F 39
(<.2% moist)
Viton A Nitrogen tetroxid Compatible 30
" R 186% to 641% swell in 1 d, 19
Viton B oo Compatible s 30
" rowow 238% swell in 1 d, ; one composi- 19
tion disintegrated
Viton oo 200% vclume increase; rapid & 16
~ large drop in uitimate tensile
" v o Righ swell but gnod retention of 25
properties
Viton-type sealant {RT curing v Satisfactory, 1000 hrs, @ 500 F; 41
compound, with 80 to 85% solids) ~ satisfactory, 500 hrs. @ 550 F
Viton A (virgir) Oxygen eous ignition temp ~ 300 42
. C, at 7500 pai; 310 at 2000 psi
Viton B (virgin) " Spontaneous ignition temp - 316 42
~ C at 7500 psi; 325 C at 2000 psi
Viton Oxygen, liquid Insensitive, impact (0/10, 40 ft 33
Ib);
Very slightly sensitive, impact 33
(1/10, 50 it 1b)
Viton A oo Insensitive, impact; 0/20 @ 10 32
KgM
" "o Insensitive, impact (0/20) 18
Viton A on glass "woon Irapact; 2/2 @ 10 KgM 32
Viton A on Dacron wonoon Impact; 2/2 @ 10 KgM 32
Viton A elastomer oo Impact; 0-4/20@ 10 KgM 32
Viton A with Teflon morom Impact; 2/7 @ 10 KgM 32
Viton, Viton A Pentaborane Compatible for long term appli- 40
cations
Viton "o Class 1, to 75 F 39
Viton, Viton A "o Compatible 8
Viton, Viton A "o Compatible 22
Viton A oo Class 1, to15 F 39
Viton A and B " Approved {for use A
Viton B Perchloryl fluoride Promising compatibility 26
Viton Fairprene 84-001 U-DETA (MAF-4) Unsatisfactory 8
Xylene glycol polyether Perchloryl fluoride, Class 4 at 80 F 39
gaseous
oo Perchloryl fluoride Class 4 at 80 F 2
(dry)

™
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SECTION 4. REFERENCES
REF A
I. Plastics Technical Evaluation Center
~ SUGGESTED PLASTIC MATERIALS FOR USE WITH LIQUID PRO-
. : : ) PELLANTS AND RELATED MATERIALS. Inquiry report, unnum-
Tl v . bered, by Norman E. Beach, October 1961.
IDENTIFICATION OF MATERIALS; Not specific.

BASIS OF EVALUATION: Generalized statements based on source
evaluations. .

REMARKS: Early work, which evolved into this report.

2. Defense Metals Information Center, Battelle Memorial Institute

COMPATIBILITY OF ROCKET PROPELLANTS WITH MATERIALS
OF CONSTRUCTION. DMIC Memorandum 65, 15 Sept 1960
OTS PB 16125

REMARKS: See reference 39, this report.

3. Office of the Director of Defense Research and Engineering

THE HANDLING AND STORAGE OF LIQUID PROPELLANTS,
March 1961

IDENTIFICATION OF MATERIALS: None specific (generic or
trade names)

BASIS OF EVALUATION: Most frequently, those materials are
listed which are acceptable, preferred, or hazardous to use. Some
are classified according to the following:

Class 1: Materials which are highly compatible and can be used
{ for long-time contact. Typical uses for a material of this class would
be in constructing long-time storage containers, tank cars or drums.
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3. (Continued)
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Class 2: Usable in repeated short-time contact. The time of
the limited contact should not exceed 4 hours at 160°F or 1 week at
70°F. Typical uses for materials f this class would be in valves and
pumps in a peroxide-transfer line or in high-pressure storage tanks.

Class 3: These¢ materials should be used oaly for short-time
contact. They can be used for repeated contzct, but no one period
should exceed 1 minute at 160°F or 1 hour at 70°F prior to its im-
mediate use. These materials might contaminate the solution enough
to render it unsuitable for storage.

Class 4: Thkese materials are not recommended for any use.
They cause the chemical to decompose rapidly, are quickly attacked
by it or form explosive mixtures with it.

REMARKS: This manual is published for information. It is inten-
ded that it can be used as a basis for the preparation of regulations
governing the handling and storage of liquid propellants.

Office of the Director of Defense Research and Engineering

THE HANDLING AND STORAGE OF 1IQUID PROPELLANTS,
January 1963

Air Force Flight Test Center, Edwards Air Force Base, Calif

TITAN I1 STORABLE PROPELLANT HANDBOOK, Final Handbook,
June 1961. AFFTC TR-61-32. Prepared by Bell Aerosystems
Company; R.R. Liberto, author. Contract AF 04(611)-6079. Re-
port No. 8111-933003. ’

IDENTIFICATION OF MATERIALS: Available specific identification
given at citation in Section 3. (See also Appendix A, for identifi-
cation of trade names. )
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4. (Continued)

BASIS OF EVALUATION:
Class A: Satisfactory for service under conditions indicated.

Class B: Use with knowledge that it will swell or shrink and/or change
in hardness.

Class C: Satisfactory for ground support where preventative mainte-
nance can be scheduled. Also good for actual missile service

where slight discoloration of propellant and extracted residue
is tolerable.

Class D: Unszatisfactory for use.

REMARKS: Summarized are the physical properties, materials com-
patibility, handling techniques, flammability and explo-
sivity, and procedures for storing, cleaning, and flushing
of the Titan Il propellants, N9Oy4 as the oxidizer and a
nominal 50/50 blend of UDMH and NgHg4 as the fuel. The
data presented was derived both from a literature survey
and from a test program

Air Force Ballistic Systems Division, Los Angeles

--------------------------------------------- Revision A, March
1962. AFBSD- TR-62-2. Contract AF 04(694)-72

4A Air Force Ballistic Systems Division, Los Angeles

------------------------------------------ Revision B, March
1963. AFBSD-TR-62-2. Contract AF 04(694)-72

5. Rocket Research Laboratories, Edwards, California
COMPATIBILITY OF MATERIALS...... Technical instructions,
RRL T1 No. 4-2-1 to RRL TI No. 4-2-13, as follows:
5-1 COMPA'{%IUTY OF MATERIALS - GENERAL; RRL TI No. 4-2-1,
1 June !
“ $-2 COMPATIBILITY OF MATERIALS WITH OXYGEN; RRL TI No.
{ 4-2-2, 4 June 1962
5-3 COMPATIBILITY OF MATERIALS WITH PETROLEUM FUELS;
RRL TI No. 4-2-3, 4 June 1962
‘ 80
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REF
5-4

5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12

5-13

PP

COMPATIBILITY OF MATERIALS WITH INERT GASES AND LIQ-
UIDS; RRL TI No. 4-2-4, 4 June 1962

COMPATIBILITY OF MATERIALS WITH HYDRAZINE FAMILY,;
RRL TI No. 4-2-5, 4 June 1962

COMPATIBILITY OF MATERIALS WITH BORON HYDRIDE FAMILY;
RRL TI No. 4-2-6, 4 June 1962

COMPATIBILITY OF MATERIALS WITH NITROGEN TETROXIDE;
RRL TI No. 4-2-7, 22 June 1962

COMPATIBILITY OF MATERIALS WITH HALOGEN FLUORIDE
FAMILY; RRL TI No. 4-2-8

COMPATIBILITY OF MATERIALS WITH FLUOROAMINE FAMILY;
RRL TI No. 4-2-9, 22 June 1862, TENTATIVE

COMPATIBILITY OF MATERIALS WITH FLUORINE; RRL TI No.
4-2-10, 22 June 1962, TENTATIVE

COMPATIBILITY OF MATERIALS WITH HYDROGEN; RRL TI No.
4-2-11, 22 June 1962, TENTATIVE

COMPATIBILITY OF MATERIALS WITH ANHYDROUS AMMONIA,
RRL TI No. 4-2-12, 22 June 1962

COMPATIBILITY OF MATERIALS WITH OXYGEN DIFLUORIDE,
RRL TI No. 4-2-13, 22 June 1962, TENTATIVE

IDENTIFICATION OF MATERIALS: General references only,
usually; some specific trade materials identified by number and
trade-name.

BASIS OF EVALUATION: By a grading system, as follows:

Grade 1. Suitable for general use
Grade 2. Suitable for limited use
Grade 3. Not suitable for use

REMARKS: Selection of materials for use with particular propel-
lants presents a very grave problem. Improper selection of a
material can easily result in a catastrophe. As more types of
propellants are used concurrently, the problem becomes more
ditficult to control; therefore, only approved materials shall be
used. This directive is NOT intended to restrict the engineering
selection of new materials for use in development hardware but
only to assure adequate control over materials to be selected and
used on Rocket Research Laboratories in-house test projects.
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REF
6. Back, A.L. (Catalytic Construction Company, Philadelphia)

"Rubber and plastics for process plants”, in MECHANICAL ENGI-
NEERING, October 1963, p. 47-50

IDENTIFICATION OF MATERIALS: No specific materials mentioned;
information on generic families.

BASIS OF EVALUATION: General statements of how used and
chemical resistance.

REMARKS: Tables are excellent for general reference.

7. G.T. Schjeldahl Company

EVALUATION OF THE COMPATIBILITY OF POLYVINYLIDENE
FLUORIDE (KYNAR) WITH STORABLE LIQUID PROPELLANTS
(NITROGEN TETROXIDE AND HYDRAZINE), by H.J. Fick. Pre-
pared for Jet Propulsion Laboratory, Contract No. N1-120421,

30 January 1963.

IDENTIFICATION OF MATERIALS: Polyvinylidene {luoride available
as Kynar from Pennsalt Chemical Company. Other materials not
specifically identified.

BASIS OF EVALUATION: Statement of physical characteristics
after storage. No adjectival evaluation, as such. The performance
of the Kynar was considered to be equivalent or superior to that of
Teflon FEP.

REMARK¥S: The objective of this contract was the evaluation of

polymeric materials potentially usable to construct expulsion mem-

branes for storable iiquid propellants such as nitrogen tetroxide and
Y hydrazine.




REF
8. Liquid Propellant Information Agency (now Chemical Propulsion Informa-
tion Agency)

LIQUID PROPELLANT MANUAL, LPIA-LPM-1, prepared by indi-
vidual unite during 1961. (Confidential segments not cited or ab-
stracted here).

IDENTIFICATION OF MATERIALS: As cited herein.

BASIS OF EVALUATION: Varied according to contributor; but cita-
tions include adjective ratings,

REMARKS: This is 2 summarization of otherwise completed and
reported work.

9. Aeronautical Systems Division, Wright- Patterson Air Force Base
A N
;‘ THE COMPATIBILITY OF MATERIALS WITH CHLORINE TRI- _
» FLUORME, PERCHLORYL FLUORIDE AND MIXTURES OF THESE.
WADDTechnical Report 61-54, April 1961. Work by Pennsalt Chemi-
cals Corporation: authors: J.C. Grigger and H.C. Miller, Contract:
AF 33(616)-6796

IDENTIFICATION OF MATERIALS:

Polytetrafluoroethylene (Teflon)---<-evceu-- The Garlock Packing Co.

Teflon, CaFy-filled (25-35%) ~ccoccccnen-n- The Garlock Packing Co.

Polychlorotrifluoroethylene (Kel-F) <-----. Waiter B. Gallagher Co.,
Conshohocken, Pa.

BASIS OF EVALUATION: Weight loss; in terms of change.

REMARKS: This report contains a literature survey. All fluorinated
plastics showed weight ;ains on exposure to each of the three test
liquids. The observed slow release of this absorbed chiorine tri-
fluoride and perchloryl fluoride could present a corrosion problem
for equipment with Teflon or Kel-F packings, gaskets, etc, during
standby or atmospheric exposure periods.
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REF

—10.

Aerojet-General Corporation, Sacramento

STORABLE LIQUID PROPELLANTS, NITROGEN TETROXIDE AND
AEROZINE 50, Report No. LRP 198, Revision B, October 1860

IDENTIFICATION OF MATERIALS:

Zyte! 101;31,63; duPont, Wilmington

Teflon 100; 1; w/steel primer

Marlex 50 Phillips Cheinical Co., Bartlesville, Okla
Pro- Fax;Penton Hercules Powder Co., Wilmington

Butyl elastomer: 823-70: Plastics and Rubber Products To., L. A.
805-70

Buty! elastomer: 8257 and 9357 Precision Rubber Products Co., Dayton
Butyl elastomer: B480-7 Parker Seal Co., L.A.

Butyl elastomer: 1357 Goshen Rubber Co., Goshen, Ind.
Neoprene N-250 Gates Ereineering Co., Wilmington

Epoxy: EC-1469; EC-1470; 3M Company, St. Paul
EC-1585; EC-1596
Phenolic: 37-9X U.S. Rubber Co., L.A.
Epoxy: Epon VI w/A; VIII w/A;Shell Chemical Co., SF
Epon 1031/BFg(Novalac type)
Silicone:
Q-3-0121; DC 936, electrical bow Corning Corporation, Midland
varnish and DC 994, electri-
cal varnish; and LS-531
fluorosilicone elastomer
Mystik 7402-96272;759181- Mystic Adhesive Products, Inc. Chicago
PP785; 7503

Phenolic: SC 1008 Monsanto Chemical Co., St. Louis
Phenolic: F-120-55 Reintold Engineering and Plastics Co.
Norwalk
Kel- F 300; 500; S00E 3M Company, St. Paul

Butyl- Phenolic elastomers:
XB-1235-10 Parker Seal Co., L.A.

Fluorosilicone elastomers:
1400-75.LS-53 Base; 58789- Hadbar Inc., Rosemead. Calif
23HT: Shore 40
Phenolic adhesive: Travarno Coast Manufacturing and Supply Company
F-120 Livermore
Silicone: RTV 80 General Electric Co., Pittsfield
Tapes, aluminum backed: 3M Company, St. Paul
Y9040 425. Polyethylene
backed: 480: Tefion backed:
XTI, 549; SL 28011, Lot 36;
lead foil backed: 420
Phenolic- Epoxy-Silicon: Products Techniques, Inc. Compton Calif.
PT201G
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REF

10. (Continued)

BASIS FOR EVALUATION: Change in physical properties and

characteristics after immersion.

REMARKS: No general remarks.

10A. STORABLE LIQUID PROPELLANTS, NITROGEN TETROXIDE AND

4E
LY

11.

AEROZINE 50. Report No. LRP198, Second Edition, June 1962,

IDENTIFICATION OF MATERIALS: Included in citation of Ref 10,
preceding, except:

Kynar Pennsalt Chemicals Corporation, Phila.
Epoxy: EC-1630 3M Company, St. Paul

Epoxy {iller and cement W.J. Ruscoe Company, Akron

Enoxy: 4-184; 5-100-1: Shell Chemical Company, S.F.

8-31; 929

Epoxy, modified: Epon 422; Shell Chemical Company, S. F.
YP-100

Silicon: QZ-8-09035 Dow Corning Corporation, Midland

Tape, teflon-backed: 7503

BASIS FOR EVALUATION: Same as reference No. 10A, except from
longer exposure time.

REMARKS: This report is a continuation of Relerence 10.

Arthur D. Little. Incorporsted

HYDROGEN HANDBOOK: A COMPILATION OF PROPERTILS, HAN-
DLING AND) TESTING PROCEDURES, COMPATIBILITY WITH MA-
TERIALS. AND BEHAVIOR AT LOW TEMPERATURES. AFFTC TR-
60-19, April 1960. Under contract with Parker Aircraft Co. Pre-
pared for Air Force Flight Test Center; Contract AF 33(616)-8710.
AD 242 285.
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REF
11. (Continued)

RN 0§

IDENTIFICATION OF MATERIALS: None.

BASIS OF EVALUATION: None; general statements.

REMARKS: None.

12. Army Ballistic Missile Agency, Redstone

STUDIES ON U-DETA, by W.A. Riehl. ABMA Report RP-TR-2-60,
7 October 1960. Prepared by Engineering Materials Branch, George
C. Marshall Space Flight Center, NASA, Huatsville.

IDENTIFICATION OF MATERIALS: Not formally or specifically
identified.

BASIS FOR EVALUATION: From reported work and actual experi-
ences.

REMARKS: U-DETA is a liquid composed of 60% (by weight) unsym-
metrical dimethylhydrazine (UDMH) in diethvlene triamine (DETA).
This particular hlend was used as the fuel in some of the Jupiter-C
special mission missiles. The density and viscosity of this propel-
lant were sufficiently similar to that of the alcohol-water fuel of the
Redstone missile to permit substitution in the same propulsion hard-
ware without appreciable redesign or modification. The report cited
is a summary of the research and development studies which were
done in order to provide a basis for safe and reliable use of U-DETA
as a rocket propellant,

LY 13. Defense Metals Information Center, Battelle Memorial Institute
\ COMPATIBILITY OF PROPELLANTS 113 AND 114B2 WITH AERO-
‘ SPACE STRUCTURAL MATERIALS. DMIC Memorandum 151, 2
April 1962
‘
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REF
13. (Continued)

IDENTIFICATION OF MATERIALS:

Propellant 113 - 1.1, 2-trichlorotrifluoroethane -
Propellant 114B2 - 1, 2-dibromotetrafluoroethane
Source of other materials not identified.

BASIS OF EVALUATION: Reported as change in physical properties:
size and weight -

REMARKS: The plastics were measured and weighed before exposure
for one week. Immediately on removing the plastic from the solvent,
the measurements were redetermined. Two weeks later, the plastics
were again measured to determine what permanent change had re-
sulted from the 1-week exposure.

14. Bell Aerosystems Company

COMPILATION OF MATERIALS COMPATIBILITY TEST DATA WITH

{ PROPELLANTS, by A. M. Gritzmacher. Report No. 2084-939-001,
} 4y December 1962. Published and distributed under Contract AF 33(657)-
8555

IDFXTYFICATION OF MATERIALS:

Kel-F 5500

Precision Rubber Products Corporation, compound 18007
KX-2141 elastomer; Chemical Division of 3M Company (Fluorel
compound)

Precision Rubber Compounds 18007, 18057, 940x559

Opalon; Monsanto: compounds 1219, 1220 and 1444

Teslar 30 - duPont

Kynar - Fennsalt

Rubatex, R-310V. polyvinyl chloride rubber

Ensolite, polyvinyl chloride rubber

Polyethylene focam - Dow Chemical Company

Viton A - Plastic and Rubber - Compound no. 945-70

Titon - Plastics Products Co. (Parco) - Compound no, 920-70
Butyl - Plastics Products Co. (Parco) - Compound no. 838-80
Viton - Precision Rubber Co. - Compound no. 17107

Silicone - Precision Rubber Co. - Compound no. 11536
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REF

iy

4. (Continued)

- BASIS OF EVALUATION: Varied as to source.

REMARKS: This report is a compilation of interdepartmental com-
munications containing materials compatibility information.

g

14A. Bell Aerosystems Company

SUMMARY OF MATERIALS COMPATIBILITY WITH NITROGEN
TETROXIDE, by A.E. Pepe. Report No. 8133-90200 Revision A,
October 1962. Published and distributed under Contract AF 33(657)-
8555

iDENTIFICATION OF MATERIALS: As cited.

BASIS OF EVALUATION: Materials with A rating are suitable for un-
restricted use; a B rating indicates suitability for restricted appli-
cations; a C rating indicates iimited resistance to corrosion; and a

D rating is assigned to materials not recommended for use.

Rating: Class A* Class B Class C Class D

Volume change % 0to +25 -10to +25 -10to +25 <-10 or> +25

Change in duro- +3 +10 10 <-10o0or> +10

meter reading

Effect on Propellant None None Slight Severe

Visual Examination No change No change Slight Dissolved,

change blistered or

cracked

* A 25 percent volume swell is not considered detrimental for a static
seal, particularly when it is partially enclosed. However, materials
which exhibit greater than 10 percent volume swell may cause excessive
increases in frictional resistance or binding when used for dynamic seals.

N REMARKS: An extensive survey of literature, laboratory results, and
- test data was conducted. On the basis of this survey, the specific
\ characteristics of each material were defined and a compatihility

rating is assigned to each.




REF

15,

16.

«t

Bell Aerosystems .Coinpany

ANALYTICAL CHEMISTRY, by Peter Yin and W.L. Clark. Report
No. BLR 62-20 (C) Revision A, April 1963. Published and distributed

urder Contract AF 33(65'7)-8555

mENTiFICATION OF MATERIALS: Teflon - Knowlton 071962-A-6;
Dacron -

BASIS OF EVALUATION: Physical appearance of material and of fluid

propellant; weight loss.

REMARKS: None

Berman, L.D. (The Martin Company)

"Compatibility of materials with storable propellants", in PROCEED-
INGS OF THE FOURTH NATIONAL SAMPE SYMPOSIUMS ON
MATERIALS COMPATIBILITY AND CONTAMINATION CONTROL
PROCESSES, Hollywood, November 1962, p. 1 ff.

IDENTIFICATION OF MATERIALS: None (general discussion)

BASIS OF EVALUATION: Change in ultimate tensile strength; also
general discussion.

REMARKS: A comprehensive summary of the compatibility of materi-
als with amine fuels and nitrogen tetroxide is presented. This paper
discusses the development of criteria and environments, formulation
of test procedures for long- and short-term exposure, decontami-
nation procedures, and data applicable to the compatibility of metals,
nonmetallics, finishes, lubricants, and sealing systems for both air-
borne and ground equipment.
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- 17. 'Douglas Aircraft Company, Inc.

BEHAVIOR OF PLASTICS IN LIQUID OXYGEN, by L.. Freeman. Ma-
terials and Process Engineering Laboratory Report MP 1130, 8-1-56.

IDENTIFICATION OF MATERIALS:

= Mylar film, 2 mil, Ernest W. Dorn Co., LA

: Mylar film, 2 mil, aluminum-faced; Henry M. Gibbel Co., LA
Mylar tape, Permacel 254, Permacel Tape Corporation, New
Brunswick, N.J.
Mylar tape, Permacel 252, Permacel Tape Corporation, New
Brunswick, N.J.
Mylar tape, #427, 2 mil. 3M Company, St.Paul
Mylar tape, Mystic Tape PP278, 2 mil; Mystic Adhesive Products,
Chicago
Mylar film, § mil backed with fiberglass; Arvey Corporation,
Jefferson City, N.J.
Polyvinyl chloride film, UV-1900, 8 mil; Bakelite Corporation, LA
Pclyethylene film, 8 mil; Polyfab Company, LA
Polyester web, X-1053, 7 mil; 3M Company, St. Paul
Polyamide resin, Polyamide 115; General Mills Company, aneapohs
Epoxide adhesive, Epon VI; Shell Chemical Company, LA
Sealant #718, thiokol type; Coast Pro-Seal Company, LA
Epoxide resin, Epon 828; Shell Chemical Company, LA

BASIS OF EYALUATION: Impact and bending tests performed after
immersion in liquid oxygen. Physical change noted; also detonation
or shattering characteristics.

REMARXS: lione

18. Convair Astronautics; Division of General Dynamics Corporation

PROPERTIES OF ORGANIC MATERIALS AT LOW TEMPERATURE,
INCLUDING COMPATIBILITY WITH LIQUID OXYGEN, by J. F. Watson.
Report No. MRG-80, 19 June 1959
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REF
18. (Continued)

IDENTIFICATION OF MATERIALS: (Selected)

Kel-F Kellogg Company

HiTemp A, bondable Teflon HiTemp Wires, Inc.
insulation

Orange Teflon insulation HiTemp Wires, Inc.

Revere Teflon wir> insulation Revere Corporation of America
Silicone resin on glass cloth  Connecticut Hard Rubber

Vinyl chloride tape, Fii:ron Irvington Varnish and Insulator Co.
Scotchkote;Scotchcast 3M Company

Fiberglas klanket with binder Owens Corning

Teflon impregnated glass tape Jacklin Mfg. Company

Teflon impregnated iiberglas Packard Electric Division

braid
Vinyl resin tubing William Brand Company
Polyurc hane foam Smith Products, Inc.
Permalite Perlite Division, the Whitmore Co.
Sabtocel Monsanto Chemical Company
Styrofoam Dow Chemical Company
Thermobestos Johns- Manville
Stafoam 304; urethane American latex
Glyptol General Electric Company
Fosterite insulation coating Westinghouse Company
Silicon paint on asbestcs Dow Corning ‘
Nylon duPont
Polyethylene Plax Corporation
Polyethylene film Eckel Corporation
Teflon duPont
Kel- F base elastomer, SR2427C Stillman Rubber Company
Silastic base elastomer, Stillman Rubber Compaay
TH 1057
Fluran J-10 U.S. Stoneware
Neoprene duPont
Penton Hercules Powder Company
Hypalon duPont
Polystyrene Dow Chemical Company
Aluminum-Mylar laminate Milam Electric Mifg.
Asbestos phenolics Raybestos- Manhattan
Cellulose Melamine Olympia Plastics
Silastic RTV 501 Dow Corning
Nylon inserts Cannon
Laminated phenolic nylon sheet Continental Diamond Company
Molded phenolic American Reinforced Plastics
Vinyl screening, Velon Firestone
Melamine Ampbhenol Company
Laminac 4128 American Cyanamid
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REF
“18. (Continued)

IDENTIFICATION OF MATERIALS: (Cont)
Aluminized glass fabric with  Connecticut Hard Rubber Company

silicone rubber backing
Arctic Neoprene Rubber Kaiser Aluminum Company
Rubber; red or black Exacto Company
Adiprene L Sprayable formula- duPont

tion
Fluoro resin (Lankote) J. Landan Company
Epon 92 Bloomingdale Rubber Company
Epon Adhesive (6 and 8) Shell Chemical Company
Arochlor (1260, 1248) Monsanto Chemical Company
Fluorolene G Nuclear Products Company
Hoke Slic Seal Hoke, Inc.
Fluorolubes Hooker Electro-Chemical Company
Versilubes General Electric Company
Dry Film Lubricant (615; M65) Everlube Corporation
Florubes Imperial Chemicals, Ltd.
Halo-carbons Halo-carbon Products
Fluorocarbon ether, FC?75 3M Company
Buna-N Base Sealant, HT-1 American Latex
Garlock gaskets Garlock Packing Company
Spiratallic, gaskets Johns - Manville
Nylon insulated thermocouple Thermo Electric Company

wire
Ceramic impregnated Teflon, Redel Company

coated
Ceramic impregnated Teflon, Rogers Corporation

uncoated
Pure Teflon collets Titeflex Corporation
Porous Teflon, 107-50 Liquid Nitrogen Processing Corporation
BASIS OF EVALUATION: Reported as number of detonations out of
total mamber of tests,
REMARKS: This report is intended to aid the missile designer in his
efforts to select and specify the nonmetallic materials required in those
missiles and space craft designed to use cryogenic fuels and operate
in the extremely low temperatures eacountered (under certain zon-
ditions) in outer space. Emphasis is given to high strength, light
weight materials wherever possible. Data presented were obtained
from a diversity of sources including the open literature, individual
company publications, private communication with other laboratories,
and test data obtained at the company plant.
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REF
19. Green, Joseph and Nathan Levine (Thiokol Chemical Corporation}

"Polymer compatibility in rocket fuels and oxidizers', in PROCEED-
INGS OF THE CONFERENCE ON ELASTOMER RESEARCE AND DE-
VELOPMENT, SIXTH JOINT ARMY, NAVY, AIR FORCE, Boston,
18-20 October 1960. Volume 2, p. 420-434.

IDENTIFICATION OF MATERIALS: None. General discussion of
generic families.

BASIS OF EVALUATION: None. Report mostly covered review of
literature; some individual work on volume swell.

REMARKS: This paper is a general review of information available,
in evaluation of work still needed.

20. Astropower, Incorporated (Subsidiary of Douglas Aircraft Company)
COMPATIBILITY OF STRUCTURAL MATERIALS WITH HIGH PER-
FORMANCE) -F LIQUID OXIDIZERS, by W.D. English, S.W. Pohl,

and N.A. Tiner. Report 112-Q3. Coatract AF 33(657)-9162. March
1963.

IDENTIFICATION OF MATERIALS: None beyond citations transcribed.
BASIS OF EVALUATION: Change in mechanical properties.

REMARKS: This report is on the compatibility of structural materials
with fluorine oxide, perchloryl fluoride-tetrafluorohydrazine (1:1)
blend, and ozone nuoride-boz solutions.

21. The Martin Company, Denver

COMPATIBILITY OF MATERIALS IN STORABLE PROPELLANTS FOR ]

XSM-68B AND SM-68B, by H.J. Brown and others. ME Report No. ;

76, 15 May 1961 i
2]




REF

—21. (Continued)

IDENTIFICATION OF MATERIALS:

Kel-F 5500

Fluorel

LS-53

Viton A and B

Chorlastic 500

Enjay 268 and 551

Hycar 2202

Hypalon 20

Neoprene

58789-23HT

XB-1235-10

Teflon; Teflon 100X

Kel-F

Armalon Felt; Armalon 7700,
7700B

Teflon-asbestos; Teflon-graph-
ite; Teflon-molybdenum
sulfide

Marles

Irradiated polyethylene

Nylen 101

Mylar

Plexiglas

Lexan

Saran

Moglen

Delrin

BASIS FOR EVALUATION: The compatibility code is as follows:

3M Company

3M Company

Dow Corning

duPont

Connecticut Hard Rubber
Enjay Butyl

B. F. Goodrich
duPont

Garlock Packing
Harbad, Incorporated
Parker Seal Company
duPont

3M Company

duPont

Fluorocarbon Company

Phillips Chemical Company
General Electric

duPont

duPont

Rohm and Haas

General Electric

Dow Chemical Company
Seiberling Rubber Company
duPont

S = gatisfaciory for long term exposure

U = unsatisfactory

* = limited (ME must be consulted before using)
M = gatisfactory for less than one year, tests continuing

REMARKS: None
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REF
22. U.S. Air Force Space Systems Division, Edwards Air Force Base

PENTABORANE HANDLING MANUAL. AF/SSD-TR-61-10, September
1961. Prepared by Rocketdyne, Contract AF 33(616)-6939.

IDENTIFICATION OF MATERIALS: None, other than cited in section 3.

BASIS OF EVALUATION: Straight listing of materials compatible,
limited service, or incompatible.

REMARKS: This manual presents directly usable information for the
safe handling of pentaborane. The properties of the propellant and
techniques for hazard reduction and control are discussed in detail.
Selection and preparation of equipment for use with the propellant are
also presented and discussed. Propellant transfer procedures using
both gas pressurization and pumping techniques are discussed. Other
pertinent information such as transportation, storage, and equiptaent
decontamination are also presented.

23. U.S. Air Force Space Systems Division, Edwards Air Force Base

HYDRAZINE HANDLING MANUAL. AF/SSD-TR-61-7, September 1961.
Prepared by Rocketdyne, Contract AF 33(616)-6939.

IDENTIFICATION OF MATERIALS: None, other than cited in section 2.

BASIS OF EVALUATION: Straight listing of materials compatible,
limited service, and incompatible.

REMARKS: This manual presents directly usable information for the
safe handling of hydrazine. (See Ref. 22, "Remarks")

24. U.S. Air Force Space Systems Division, Edwards Air Force Base

CHLORINE TRIFLUORIDE HANDLING MANUAL. AF/SSD-TR-61-9,
September 1961. Prepared by Rocketdyne, Contract AF 33(616)-6939.
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REF

.

25.

(Continued)

IDENTIFICATION OF MATERIALS: None, other than cited in section 3.

BASIS OF EVALUATION: Straight listing of materials compatible,
limited service, and incom 2tible.

REMARKS: This manual presents directly usable information for the
safe handling of chlorine ti ifluoride. (See Ref 22, "Remarks")

U.S. Air Force Aeronautical Sy:‘'cms Division, Wright-P-tterson AFB

ELASTOMERIC AND COMPLIANT MATERIALS FOR CONTACT WITH
LIQUID ROCKET FUELS AND OXIDIZERS, by Joseph Green and
N.B. Levine. Thiokol Chemical Corporation, Contract AF 33(616)-
7227. Septermoer 1961. ASD Technical Repoit 61-76, Part 1.

IDENTIFICATION OF MATERIALS:

"Cis-4" [ Llybutadiene Phillips Petroleum Company
Buty! rubLer Enjay Company, Inc.

Viton duPont

Kel-F 3M Company

Silastic LS-53 Dow Corning Corporation
Bakelite DPDB-6169 Union Carbide Plastics Company

Teflon: TFE, FEP duPont

BASIS OF EVALUATION: Generalities based on volume swell,
strength retention, elasticity retention, and appearance.

_REMARKS: Several elastomeric materials have been recommended for

field testing in con’act with hydrazine type fuels and nitrogen tetroxide.

See also: :
Thioknt! Chemical Corporation (Reaction Motors Division)




REF
75.

26.

(Continued)

ELASTOMERIC AND COMPLIANT MA" ERIALS FOR CCNTACT WITH
LIQUID ROCKET FUELS AND OXIDIZERS, by Joseph Green and
Nathan Levine. Report RMD 2028-Q2, Report period: 1 August 1960
to 31 October 1960. Contract AF 33(616)-7227

U.S. Air Force Aeronautical Systems Division, Wright-Patterson AFB

ELASTOMERIC AND COMPLIANT MATERIALS FCR CONTACT WITH
LIQUID ROCKET FUELS AND OXIDIZERS. ASD Technical Report
61-76, Part Il. Prepared under Contract AF 33(616)-7227 by the
Thiokol Chemical Corporation, Reaction Motors Division; Joseph
Green and N. B. Levine, authors. April 1962.

IDENTIFICATION OF MATERIALS:

Viton B duPont
EPR (ethylene propylene rubber) Hercules Powder Company
EBR (Styrene butadiene rubber) U.S. Chemical Company

Kel-F 5500 3M Company

S:.lastic LS-53 Dow Corning Corporation

Butyl Rubber Enjay Company, Incorporated

TFNMTFE Trifluoronitrosomethane- TFL:;
received from ASD

“H"” film Received from ASD

Dynamar Received from ASD

Cyanosilicone Union Carbide Corporation

"Cis-4" Polybutadiene Phillips Chemical Corpany

BASIS OF EVALUATION: Generalities based on change in physical
properties and in appearance,

REMARKS: This work is a continuation of Ref 25




U.S. Air Force; Wright Air Development Center

EFFECT OF POTENTIAL ROCKET FUELS AND OXIDIZERS ON
ELASTOMERS AND DEVELOPMENT OF ELASTOMERIC COMPOUNDS
SUITABLE FOR RETENTION OF THESE MATERIALS. by C.J.
Maloney and A.S. Kidwell. Work by the Connecticut Hard Rubber
Company, Contract AF 33(616)-2962. WADC Technical Report 56-351,

November 1856. AD 110 511

IDENTIFICATION OF MATERIALS:

Butyl rubber

Poly- FBA (poly-1, 1-dihydroper-
fluoro-butyl acrylate)

Hypalon (chlorosulfonated poly-
ethylene)

Hycar 2202 (brominated butyl
rubber)

Acrylon EA-5 and BA-12

Kel- F compounds

Vistanex B-100 (polyisobutylene)

Alathon 2P-1000; Alathon lo
(polyethylene)

Super Dylan 6600(white)S-1 (poly-
ethylene)

Marlex 50 (polyethylene)

Opalon 75219 (polyvinyl chloride )

Saran 281 (polyvinylidene chloride)

Exon 400 XR-61 (chlorotrifluoro-
ethylene)

Teflon

Enjay Company, Inc.
3M Company

duPont
B. F. Goodrich Cheimical Co.

Borden Company

M. W. Kellogg Company
Enjay Company, Inc.
duPont

Koppers Company, Inc.
Phillips Chemical Co.
Monsanto Chemical Co.

Dow Chemical Co.
Firestone Plastics Co.

duPont

BASIS OF EVALUATION: General discussion, involving retention c*
physical characteristics of the materials after immersion.

REMARKS: This is a very early work in the field of compatibility.

Americar Institute of Aeronautics and Astronautics

"Titan II Propellant handling and compatibility problems', by O.C.
Bender, (Martin Company). AIAA Space Flight Testing Conference,
Cocoa Beach, Florida, 18-20 March 1963.
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28. (Continued)

IDENTIFICATION OF MATERIALS: None specifically identified

BASIS OF EVALUATION: General statements based on knowledye - -
gained through experience, discussed in terms of most compnt}ble,
compatible for short term usage, and incompatible. - .

REMARKS: Significant progress has been made in recognizitg and= =
using compatible materials for the Titan II propeliants. How(vey, ™ ‘
time and money could have been saved if the knowledge of material '
compatibility, especially in the area of nonmetallic seals, hal be¢n >
improved. . :

29. Allied Chemical Corporation, Plastics Division

PLASKON, PLASTICS AND RESINS, Technical Data Report CTI-3,
undated.

IDENTIFICATION OF MATERIALS:

Plaskon CTFE 2200; Plaskon CTFE 2300; Plaskon CTFE 2400;
Plaskon CTFE 3200

BASIS OF EVALUATION:

Excellent: recommended for use; completely resistant.

Good: Good: Recommended for use. Slight loss of properties, discoloration,
or swelling after a long period of time. May not be safe at a more
elevated temperature or higher concentration.

Poor: Not recommended for use. Slow attack, but the material is
resistant for short periods of time.

Severe: Not recommended for use. Rapid chemical attack or

solvation.

REMARKS: None

P e ¥
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REF
30. U.S. Air Force Space Systems Division, Edwards Air Force Base

NITROGEN TETROXIDE HANDLING MANUAL. AF/SSD-TR-61-8,
September 1961. Prepared by Rocketdyne, Contract AF 33(616)-6939.

IDENTIFICATION OF MATERIALS: None, other than cited in Section 3.

BASIS OF EVALUATION: Straight listing of materials compatible,
limited service, and incompatible.

REMARKS: This manual presents directly usable information for the
safe handling of nitrogen tetroxide. (See Ref 22, "Remarks").

31. Picatinny Arsenal, Ammunition Engineering Directorate

THE COMPATIBILITY OF ADVANCED PACKAGEABLE ROCKET
PROPELLANTS WITH MATERIALS OF CONSTRUCTION, by J.D.
Clark, A.E. Boyce and S.P. Mobley. Technical Report 3115,
October 1963.

IDENTIFICATION OF MATERIALS: None, as to identification of
specific source.

BASIS OF EVALUATION:: General statements based on change in
weight resulting from exposure at controlled temperatures.

REMARKS: The object of the investigation was to determine what
materials of construction are compatible with the rocket propellants
chlorine trifluoride and Hydrazoid P for extended periods of time.

32. NASA, George C. Marshall Space Flight Center

COMPATIBILITY OF MATERIALS WITH LIQUID OXYGEN, by C. F.
Key and W.A. Riehl. MTP-P&VE-M-63-14, 4 December 1963,
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33, (Continued)

IDENTIFICATION OF MATERIALS: Tabulations of data in this report
include: "Material", ""Manufacturer', and ""Composition'. Selection
of data from this report was more controlled by the ""Composition"
than the other media of identification. Citations are by comp051tion '
number. (See Appendix A, also)

BASIS OF EVALUATION: Data transcribed directly from source.
This report, however, does provide functional evaluations, as follows:

S - Satisfactory for LOX service if cleaned and/or processed by
applicable MSFC standards. '

BT - Satisfactory as stated above, with the provisions that each
manufacturer's batch of the product must be 1nd1v1dually tested.
and found acceptable.

C - Conditional, insufficient test experience to rate Sample ade-
quately.

U - Unacceptable, capable of vigorous burning or éxploding in con-
tact with LOX.

REMARKS: In order to acceptance-test a material for use in LOX
ssstems, twenty separate samples of the material submerged in LOX
are subjected to 10 Kg-M (72 ft-1bs) impact energy delivered through
a 1/2 inch diameter area. More than one indication of sznsitivity is
cause for immediate rejection. A single explosion, flash, or other
indication of sensitivity during the initial series of twenty tests re-
quires that an additional forty samples be tested wathout incident to
insure acceptability of the material.

Two notes of caution are in order. (1) Wherever possible, a com-
plete identification is made of the materials tested. Although some
general conclusions can be drawn relative to certain classes or chemi-
cal families of materials, it is definitely unsafe to predict the be-
havior of any totally new product on this basis. Even materials norm-
ally inert to LOX can be rendered unsafe by minute amounts of pro-
cessing additives, pigments, etc., that may be favored by one manu-
facturer or processor. It is equally unsafe to define a material for

a specific application in liquid oxygen solely on the basis of a mili-
tary or other specification for a general purpose product, since most
such specifications do not limit sufficiently the chemical constitution
of the product.
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U.S. Air Force, Aeronautical Systems Division (Wright- Patterson AFB)

HANDBOOK OF DESIGN DATA ON ELASTOMERIC MATERIALS USED
IN AEROSPACE SYSTEMS, Technical Report No. ASD-TR-61-234, H
January 1962. AD 273 880 (Prepared by Southwest Research Institute)
authors: A.G. Pickett and M. M. Lemcoe.

IDENTIFICATION OF MATERIALS: None, other than cited in Section 3.

BASIS OF EVALUATION: None

REMARKS: This is a survey of the field, and information is taken
from many sources. Thus, specific materials are not identified, and
discussion of evaluation is general.

Of the great volume of data provided, only volume swell and
LOX impact resistance were included here. Of the one, it is stated

that volume swell data is suitable only for preliminary elastomer
screening. A rule of thumb for evaluation is given:

Less than 16% - probably compatible
Less than 40% - may be compatible
Greater than 40% - incompatible

Concerning LOX impact resistance, this report states that it has no

connection with the chemical or physical properties of most elastomers.

Standard test measures the ability of the material to withstand an
impact load in the presence of LOX. However, even an oily finger-
print can cause the sample to undergo detonation.

In general, this report stresses caution in the interpretation of
compatibility data for elastomers.

U.S. Air Force, Wright Air Development Division (Wright- Patterson AFB)

RESEARCH ON RUBBER MATERIALS FOR APPLICATIONS INVOLV-
ING CONTACT WITH LIQUID ROCKET PROPELLANTS, WADC
Technical Report 57-651, Part IlI, Ma; 1960. AD 240 874 (Pre-
pared by The Connecticut Hard Rubber Company; authors: J. H.
Baldrige and M, D. Inskeep) Contract AF 33(616)-5572
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34, (Continued)

IDENTIFICATION OF MATERIALS:

Butyl
Genetron GC

HiFax
Hycar (1000-)

Hycar (2202)

Hydropol
Irrathene
Kel-F

Kodapak II
Lexan
Mylar

SBR

Saran
Spauldite
Synpol (700 -)
Synpol 8000
Stypol 1551
Teflon
Teflon FEP

Teslar
Trithene A

on
ITJY ron
Viton
Zytel

Copolymer of isobutylene and Enjay

isoprene

Modified chlorotrifluoroethylene General Chemical

polymer

Linear polyethylene
Butadiene-acrylonitrile
copolymer

Brominated butvl polymer

Hydrogenated polybutadiene
Irradiated polyethylene
Polymer of monochlorotri-
fluoroethylene and vinylidine
fluoride

Cellulose acetate butyrate
Polycarbonate resin
Terephthalate polyester
Styrene-butadiene copolymer
Polyvinyl chioride
Paper-base phenolic
Oil-extended SBR
Styrene-but adiene copelymer
Cold SBR
Polytetrafluoroethylene
Perfluoroethylene propylene
copolymer

Hercules

B. F. Goodrich
Chemical

B. F. Goodrich
Chemical
Phillips Chemical
General Electric
M

Eastman Kodak
General Electric
duPont

Dow Chemical
Spaulding Fiber
Texas-U. S, Chemical
Texas-U. S. Chemical
Texas-U. S, Chemical
duPont

duPont

du Pont

thllyvin 1 fluoride
orofrifluoroethylene polymer Visking

Polyviny] chloride

U.S. Stoneware

Polyvinyl chloride (unplasticized)Monsanto

Fluoroelastomer
Nylon resins

du Pont
du Pont

Compositions actually tested are further defined in the report

BASIS OF EVALUATION: Snecific results given; no generalizations.

REMARKS: Elastomeric materials resistant to hydrazine, unsym-
metrical dimethyl hydrazine and JP-X fuel mixture have been found
for service at room temperature and 160°F, for immersion periods
ranging from 21 days to 6 months. Among these is a new commercial
polybutadiene elastomer. A semi-commercial elastomer resistant to
n-proply nitrate up to 3 months at 160°F. has been found. Compounds
which resist inhibited red fuming nitric acid up to 3 weeks at room
temperature have been evaluated.

TH—
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~31. (Continued)

Several flexible plastics have been found resistant to nitrogen te-
troxide (3 months), inhibited red fuming nitric acid (3 weeks) at room
temperature and liquid chlorine trifluoride at its boiling point (1 hour).
No elastomers tested resisted nitrogen tetroxide or chlorine tri-
fluoride.

35. U.S. Air Force Materials Laboratory (Wright- Patterson AFB)

THE COMPATIBILITY OF STRUCTURAL MATERIALS WITH
HYBALINE A-5 and COMPOUND A. AFML Technical Report TR-64-
391, December 1964. (By Pennsalt Chemicals Corporation; authors:
J.C. Grigger and H.C. Miller. Contract AF 33(657)-8461.)

IDENTIFICATION OF MATERIALS:

Kel-F(3M) Polychlorotrifluoroethylene  Plastic Seal and

Gasket Co., Linden,

N.J.
Kynal-(Pennsalt) Polyvinylidene fluoride Pennsalt Chemicals ’
Teflon (TFE) Polytetrafluo: oethylene Plastic Seal and

Gasket Co., Linden,

N.J.

BASIS OF EVALUATION: None, specific values given.

REMARKS: Compatibility of three fluorinated piastics in Hybaline
A-5 1iquid and vapor at 50° was investigated. The piastics showed
weight gains of 0.02 to 0.04% in 21-day exposures, and insignificant
changes in appearance. No significant change in mechanical proper-
ties on 8-inch tensile specimens and no stress corrosion cracking on
U-band stressed specimens occurred.

oy 36. Aerojet-General Corporation, Von Karman Center

\ EXPLORATORY EVALUATION OF FILAMENT-WOUND COMPOSITES

FOR TANKAGE OF ROCKET OXIDIZERS AND FUELS. Contract AF
33(615)-1671; QPR 0873-01-1, September 1964. For: Air Force
Materials ubontory.

‘ 104

aﬁ




(Continued)

IDENTIFICATION CF MATERIALS:

Epoxy novolac Shell Chemical
Epoxy novolac; bisphenol A Shell Chemical
Epoxy novolac; bisphenol A Dow Chemical

Epoxy novolac Dow Chemical

Polyepoxide; bisphenol A Koppers

Polyester American Cyanamid
Melamine formaldehyde American Cyanamid

Epoxy novolac Dow Chemical

Phenol formaldehyde U.S. Polymeric

Phenol formaldehyde Cincinnati Testing Laboratory
Styrene-butene Emerson & Cuming

BASIS OF EVALUATION: None; direct data

REMARKS: Literature survey indicated ::at very few of the resins
commonly used in filament-wound structures possessed a high degree
of compatibility with Aerozine 50, nitrogen tetroxide, pentaborane, or
chlorine trifluoride. It was also noted that polymeric films were per-
meable (o these fluids. Preliminary screening tests of the chemical
compatibility of resins and liner materials confirm the literature
reports and indicated the necessity for a barrier type liner. A metal-
lic liner appears to be mandatory for the more corrosive propellants.

36A. Aerojet-General Corporation, Von Karman Center

EXPLORATORY EVALUATION OF FILAMENT-WOUND COMPOSITES
FOR TANKAGE OF ROCKET OXIDIZERS AND FUELS. Contract AF
33(615)-1671; QPR 0873-01-2, December 1964. For: Air Force
Materials Laboratory. AD 463 111.

IDENTIFICATION OF MATERIALS:

Resin systems:
Polyepoxide- Bisphenol A (Kopox 170/DER/BFy-400)
Phenol formaldehyde (U.S. Polymeric No. 46)
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5 “36A. (Continued)

Novolac epoxy (DEN 438/BF.,-400)
Polyepoxide (Kopox 170/BFg-400)

Liner films:

Teflon; Kynar; Polyethylene; P~lypropylene

BASIS OF EVALUATION: None; direct data given.

REMARKS: Data was accumulated on the compatibility of resins and
liner materials with rocket fuels and oxidizers at two temperatures
and over extended time periods.

36B. Aerojet-General Corporation, Von Karman Center

EXPLORATORY EVALUATION OF FILAMENT-WOUND COMPOSITES
FOR TANKAGE OF ROCKET OXIDEIZERS AND FUELS. Contract
AF 33(615)-1671; QPR 0873-01-3, March 1965. For: Air Force

Materials Laboratory. AD 462 840. ‘
IDENTIFICATION OF MATERIALS:
Resin
Composites (with S-HTS glass): content
Phenol formaldehyde (U.S. Polymeric No. 48) 20.5%
Novolac epoxy (DEN 438/BF ,-400) 19.8%
Polyepoxy (Kopox 170/BF3-200) 18.8%

Liner films:
Tellon; Kynar; Polyethylene; Polypropylene

BASIS OF EVALUATION: None; direct data given.

REMARKS: Preliminary data and information on the effects of pro-
pellants and a simulated space environment on glass reinforced com-
- posites are presented. The results of these studies are reviewed to
' provide a basis for the selection of materials to be used.
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36C. Air Force Materials Laboratory (W-P AFB)

EXPLORATORY EVALUATION OF FILAMENT-WOUND COMPOSITES
FOR TANKAGE OF ROCKET OXIDIZERS AND FUELS, By M.J.
Sanger, R. Molho and W.W. Howard (Aerojet-General Corporation).
AFML-TR-€5-381, January 1966. Contract AF 33(615)-1671.

IDENTIFICATION OF MATERIALS:

Polyepoxide (Kopox 170 - Koppers)
Phenol formaldehyde (U.S. Pelymeric)
Epoxy, novolac (Dow)

Teflon, (duPent)

Kynar (Pennsalt Chemicals)
Polyethylene (unidentified)
Polypropylene (unidentified)

BASIS OF EVALUATION: None, direct data given.

REMARKS: None of the resins evaluated in Phase 1 demonstrated
complete compatibility with the propellants for extended exposures,
but some resin systems were found that have moderate resistance. A
novolac type epoxy resin was selected for use in the subscale tankage
because of its favorable physical properties and chemical stability.

In study of the lirers, the fluorocarbons were found to be the most
compatible with rocket fuels and oxidizers.

37. U.S. Air Force, Aeronautical Systems Division (Wright- Patterson AFB)

MECHANICALLY INITIATED REACTIONS OF ORGANIC MATERIALS
IN MISSILE OXIDIZERS, Technical Report 61-324, October 1961.
(Prepared by the Martin Company; authoxs: R. L. Hauser, G.E. Sykes,
and W. F. Rumpel under Contract AF 33(618)-7271).

IDENTIFICATION OF MATERIALS:

Acrylonitrile-butadiene copolymer Goodrich, Hycar 1000x132
Polyacetal DuPont, Delrin
Polybutadiene Firestone, Diene

107




; i .-

M‘i ‘—WM [

REF
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IDENTIFICATION OF MATERIALS: (Cont)

Polychloroprene
Poly(cyanomethyl)siloxane
Polydimethylsiloxane
Polyethylene, 0. 92
Polyethylene, 0. 96
Polyisoprene
Polypropyleae
Polystyrene
Poly(trifluoropropyl)
methysiloxane
Polyvinyl Chloride
Polyvinylidene fluoride
Vinylidene fluoride-hexafluo-
ropropylene

DuPont, Neoprene WB
General Electric

Dow Corning

Spencer, 1504
Phillips, Marles 50
Firestone, Coral
Hercules, ProFax
Urior Carbtde

Dow- Corning

Union Carbide
Pennsalt, Kynar
DuPont, Viton A

BASIS OF EVALUATION: None, direct data.

REMARKS: Pure polymers, plasticizers, and antioxidants were
studied and their threshold sensitivity levels and detonation eneryies
were determined. Procedures and equations for calibrating impact
testing machines were developed and used to calculate the r tes of
energy traasfer into test materials. A full record of test procedures

is included.

33. New York Naval Ghipyard, Materials Laboratory

THE SUITABILITY OF ELASTOMERIC MATERIALS FOR USE IN THE
DEVELOPMENT OF HOSES, GASKETS, AND DIAP{RAGMS FOR
HANDLING ROCKET PROPELLANTS, by J. Miro v and A.D. Delman.
Lad Project 5998-3, Firal Report, 8 Mar 1958. NSS033-200.

IDENTIFICATION OF MATERIALS:

Hypalon S-2 --- Surety Rubber Company, Carroliton, Ohio
Vistanex- Polyethylene coated Vinyon cloth --- Comnecticut Hard

Rubber Co.

Butyl Rubber Gloves, unsupported --- Bond Rubber Company, Derty,

Conn.
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5.

39.

(Continued)

IDENTIFICATION OF MATERIALS: (Cont)

Polyethylene- Vistanex cnated Fortisan --- Quartermaster R&D
Center, Natick

Butyl coated cotton airplane cloth (white and black) --- Chemical
Rubber Products, Inc., Beacon, New York

Boots, butyl rubber (Air Force handler's suit) --- Bristol Rubber
Company, Bristol, Conn. Neoprene rubber (unknown)

Kel- F Resin 800 and Kel- F Elastomer 5500 on Fiberglass 116DD
--- M.K. Kellogg Company, Jersey City, N.J.

Trithene A --- Visking Corporation, Chicago

Teflon Coated Fiberglass --- E.l. duPont deNemours & Co.

Polyethylene, clear and black, on "Nygen" or nylon --- Texileather
Division of General Tire and Rubber Company

Armalon coated {abric --- E.1. duPont deNemours & Co.

Butyl rubber - Vistanex Compound No. 8 --- Chemical and Radio-
logical [ ~boratory, Army Chemical Center

BASIS OF EVALUATION: None, direct observation as reported.

REMAREKS: Thirty-two diiferent elastomeric materials were in-
vestigated to determine their potential suitability for use in the fabri-
cation of hoses, gaskets, and diaphragms necessary for shipboard
handling and storage of red fuming nitric acid and mixed-amines.
Results indi~ate that a fluorinated polymer is suitable for prolonged

use with red fuming nitric acid. Al of the materials are unsatis-
factory for applications requiring prolonged contact with mixed-amines.
Three specimens are suitable for short term. use with red fuming

nitric acid, while six of the elastomeric materials are suitchle for
interim use with mixed-amines.

Defense Metals Information Center, Battelle Memorial Institute

COMPATIBILITY OF MATERIALS WITH ROCKET PROPELLANTS
AND OXIDIZERS. DMIC Memorandum 201, 29 January 196S.

IDENTIFICATION OF MATERIALS: As specified in individual
transcriptions,
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40.

(Continued)

BASIS OF EVALUATION: Ratings for nonmetals are also somewhat
arbitrary but wherever possible they follow those described in the
Titan II Storable Propellant Handbook. {Ref 4) The classifications are:

Class
1 2 3 4

Volume Change, 0 to +25 10160 +25 -~10 to +25 «-10o0r>+25
percent

Durumeter Read- +3 +10 +10 <-10or> +10
ing Change B - -
Effect on Propel- None Slight change Moderate Severe
lant change
Visual Examina- No change Slight change Moderate Severly blis-
tion change tered, or
cracked, dis-
solved
General Usage Satisfac- Satisfactory Satisfactory Unsatisfactory
tory for repeated for short
use short term  time use
use

REMARKS: This memorandum summarizes the available information
on the compatibility of liquid rocket propellants with prominent
materiiis cf construction, It is pointed out that compatibility data

for ma:crials not ordinarily covered by the Defense Metals Informa-
tion Center ure included. These data were found during the search
for information on materials that are within the scope of the DMIC,
and are included for convenience. Fuels and oxidizers of current
interest are discussed. The corrosion data which are presented will
apply to storing, handling, and control equipment outside of missiles
and to missile components excluding combustion chamber. The com-
patibility of materials with reaction prcducts in combustion chambers,
nozzles, etc., has not been considered. Included in the summary are
data for many nonmetallic materials, These data were collected in
conjunction with those obtained for metals but no concerted effort was
made to secure compatibility data for nonmetals,

National Aeronautics and Space Administration

TECHNOLOGY SURVEY: ADVANCED VALVE TECHNOLOGY, NASA
SP-5019, February 1965. Prepared by Midwest Research Institute;
K.D. May, author,
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(Continued)

IDENTIFICATION OF MATERIALS: None other than individually
stated.

BASIS OF EVALUATION: The classification code used is the same
as the one used in the Bell Handbook (See Reference 4, this report).

REMARKS: In considering the compatibility of valve materials with
propellants, many propellants of current interest for space application
are taken into account. Consideration is given only to the materials
that would be subjected to the propellant environment for long-term
duration, or as would be experienced by the valves operating in in-
dustrial processes, storage facilities, transportation equipment, or
on a space vehicle in an extended orbit of approximately two years,

In general, materials that are considered acceptable are rated ac-
cording to corrosion and impact tests that have been performed.

The materials selected as compatible with a given propellant are
intended to be used as a guide to the valve designer. Disagreement
in ratings of some materials by different sources of information may
have resulted from inadequate test procedures, isolated adverse
effects due to improper cleaning, etc. In many cases temperatures
given are only test temperatures and are not necessarily limit tem-
peratures needed to maintain an acceptable rating.

Tripartite Technical Cooperation Program

Statement: Minutes of the Eleventh Meeting of Working Panel, P-3;
Sub-Group TTCP. Held at Canadian Armament Research and Develop-
ment Establishment, Valcartier, Quebec. 26-28 October 1965.

IDENTIFICATION OF MATERIALS: Not specific, other than stated.

BASIS OF EVALUATION: Statement of Mr, Kelble, U.S. Air Force.

REMARKS: (Transcript of statement as reported by J. Matlack,
Picatinny Arsenal, 13 December 1965, Travel report.)
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REMARKS: (Cont)

Mr. Kelble (USAF) spoke of the nitroso terpolymers cured with
chromiumtrifluoroacetate catalyst which results in an elastomer
compatible with NgO4. The nitroso elastomer in an unstressed state
remained unaffected after 90 days in contact with No04 at 160°F. The
best butyl rubber, previously available, had a life of only 1 or 2 days
under similar conditions. Prototype expulsion bladders, hose, seals
and protective clothing are being developed as well as coating for
metals. He reported on a Viton type fuel tank sealant which remains
in satisfactory condition for 1000 hours at 500°F and for 500 hours at
550°F. It is a room temperature curing compound, with 80 to 85%
solids content, requires no primer and has good adhesion to titanium
and stainless steel.

42, Union Carbide Corporation, Linde Divisinn

COMPATIBILITY OF MATERIALS WITH 7500 PSI OXYGEN, by G.J.
Nihart and C. P. Smith. Aerospace Medical Research Laboratories
report AMRL-TDR-64-76, October 1964. Contract AF 33(657)-11686.

IDENTIFICATION OF MATERIALS:

Teflon (Virgin TFE) - E.l. duPont de Nemours and Company, Inc.
Teflon 100X (FEP) - E. I, duPont de Nemours and Company, Inc,
Viton A(Virgin) - E.1. duPont de Nemours and Company, Inc.
Viton B (Virgin) - E.1. du Pont de Nemours and Company, Inc.
Rulon A (Reinforced TFE) - Dixon Corporation
Rulon B (Reinforced TFE) - Dixon Corporation
Rulon C (Reinforced TFE) - Dixon Corporation
Duroid 5600 (60% Teflon, 40% aluminum silicate ceramic fibers) -
Rogers Corporation
Duroid 5650 (75% Teflon, 25% aluminum silicate ceramic fibers) -
Rogers Corporation
Duroid 5870 (85% Teflon, 15% glass fibers) - Rogers Corporation
Duroid 5813 (60% Teflon, 40% glass fibers with MoS., filler) -
Robers Corporation
Kel-F 81 (CTFE) - Minnesota Mining and Manufacturing Company

a4 Kel-F Elastomer 3700 - Minnesota Mining and Manufacturing Company
Kel-F-Elastomer 5500 - Minnesota Mining and Manufacturing Company

BASIS OF EVALUATION: No special basis; data reported.
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42, (Continued)

REMARKS: This program was conducted to develop ignition data on
thread lubricants, thread sealants, fluorocarbon plastics, and metals,
Spontaneous ignition temperatures were determined in both 2000 psi
and 7500 psi oxygen for all the above materials. The spontaneous
ignition temperatures for these materials were found to be essentially
the same in 7500 psi oxygen and in 2000 psi oxygen. Glass-filled
polytetrafluoroethylene is usable only if tightly confined,

43, Thiokol Chemical Corporation, Reaction Motors Division

Work on Contract AF 33(657)-11093; N. B. Levine, J. Green, W,
Sheehan; reported in CHEMICAL AND ENGINEERING NEWS, 14
February 1966.

IDENTIFICATION OF MATERIALS: Carboxylnitroso texrpolymer
(cured with metals salts of organix and fluorocarbon acids), epoxv
compounds, and epoxy-metal oxide mixtures.

BASIS OF EVALUATION: Not given. Work involved total immersion.

REMARKS: Using a terpolymer containing 1.25 mole % perfluoro-
nitrosobutyric acid, the group prepared several vulcanates containing
from 0.5 to 10 parts by weight oif chromium trifluoroacetate per
hundred parts of carboxy nitroso rubber. The vulcanizates also con-
tained 20 parts per hundred of rubber or Silstone 110 (10% silicone

oil coated silica) as filler. Each was cured for 60 minutes at 200 F
and oven postcured for six hours, stepwise, up to 300 F.
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APPENDIX A. TRADE DESIGNATIONS APPEARING IN THIS REPORT

Aclar
Acrylon
Acushnet
Adiprene
Alathon
Araldite
Armalon
Bakelite
Boltron
Capran
Chemelec
Chemigun:
Cohrlastic
Co-Polymer
Cordo
Cycolac
Dacron
Delrin
Disogrin
Duroid
Dylan
Dynamar
Dynel
Enjay
Spon
Epoxylite
Exon
Fairprene
Fiberglas
Fluorel
Fluorobestos
Fluoroflex
Fluorogreen
Fluorolin
Fluorosint
Fluorothene
Fluran
Garlock
Genetron
Gen-Flex
Geon
Glyptal
Goshen

H-film (also("HT")

Hadbar
Halon

Allied Chemical Corporation

The Bordon Chemical Co,

Acushnet Process Co.

E.l. du Pont de Nemoors & Co., Inc.
E.I. du Pont de Nemours & Co., Inc.
Ciba Products Corporation

E.I. du Pont de Nemours & Co., Inc.
Union Carbide Plastics Company

Chemical Plastics Division, General Tire & Rubber Co,

Allied Chemical Corporation

U.S. Gasket Co,

Goodyear Tire and Rubber Co.
Connecvicut Hard Rubber Co.,
Co-Polymer Chemicals, Inc.
Cordo Division, Ferro Corporation

Marbon Chemical Division, Borg Warner Corporation

E.Il. du Pont de Nemours & Co., Inc.
E.l. du Pont de Nemours & Co., Inc.
Disogrin Industries, Inc.

Rogers Corporation

Koppers Company, Inc.

3M Compaay

Union Carbide Corporation

Enjay Company, Inc.

Shell Chemical Company

Epoxylite Corporation

Firestone Plastics Co,

E.I. du Pont de Nemours & Co., Inc.
Owens-Corning Fiberglas Corp.

3M Company

Raybestos Manhattan, Inc,
Resistaflex Corp.

John L. Dore Co.

Joclin Mfg. Co,

Polymer Corporation

Plax Corporation

U.S. Stoneware Co.

Garlock Packing Co.

Allied Chemical Corporation

General Tire and Rubber Co.

B. F. Goodrich Chemical Company
General Electric Company

Goshen Rubber Company, Inc.

E.l. di Pont de Nemours & Co., Inc,
Hadbar, Inc.

Alljed Chemical Corp.
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Haveg
Heresite
Hi Fax
Hycar
Hydropol
Hypalon
Hysol
Insuroc
Irrathene
Kel-F
Kodapak II
Korda-flex
Koroseal
Krnar
Laminac
Lexan
Linear
Lucite
Marlex
Marvinol
Melbestos
Melmac
Metlbond
Micarta
Mylar
Mystik
Narmco
Neoprene
Nopco
Opalon
Orlan
Jxiron
Paraplex
Parco
Parker
Penton
Plaskon
Plax
Plexiglas
Plioweld
Polyflex
Precision
Pro-Fax
Pro-Seal
Raythene
Redwing
Rezklad
Rulon

APPENDIX A. (Continued)

Haveg Industries, Inc.

Heresite and Chemical Co.

Hercules Power Company

B. F. Goodrich Chemical Company
Stillman Rubber Co.

E.I. du Pont de Nemours & Co., Inc.
Houghton Laboratories, Inc.

The Richardson Company

General Electric Company

3M Company

Eastman Kodak Co.

Chicago Gasket Co.

B. F. Goodrich Industrial Products Co.
Pennsalt Chemicals Corporation
American Cyanamid Company
General Electric Company

Linear, Inc.

E.Il. du Pont de Nemours & Co., Inc,
Phillips Chemical Company!

United States Rubber Company
Melrath Gasket

American Cyanamid Company
Whittaker Corporation (Narmco)
Westinghouse Electric Corp.

E.I du Pont de Nemours & Co., Inc.
The Borden Chemical Company
Narmco Resins and Coatings Co.
Delta Products

Nopco Chemical Co.

Monsanto Chemical Company

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

FMC Corporation, Organic Chemicals Division

Rohm and Haas Co.

Plastics and Rubber Products Co.
Parker Seal Co.

Hercules Power Company

Allied Chemical Corp.

Monsanto Company

Rohm and Haas Company
Goodyear Tire and Rubber Co.
Monsanto Company

Precision Rubber Products Corp.
Hercules Power Company

Coast Pro-Seal and Manufacturing Company
Ray Chemical Corp.

Goodyear Tire anda Rubber Co.
Atlas Mineral Producte

Dixon Corporation
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Saran
Sarankote
Scotchcast
Silastic
Sivrene
Spauldite
Stillman
Styrofoam
Synpol
Tedlar
Teflon
Tenite
Teslar
Thiokol
Trevarno
Trithene
Tygon
Ultron
Vinylite
Vistanex
Viton
Vydax
Zytel

APPENDIX A. (Continued)

Dow Chemical Company

Dow Chemical Company

3 M Company

Dow Corning Corp.

Chicago Rawhide

The Spaulding Fiber Co.

Stillman Rubber Co.

Dow Chemical Co.

Texas-U,S. Chemical Co.

E.I. du Pont de Nemours & Co., Inc.
E.I. du Pont de Nemours & Co., Inc.
Eastman Chemical Products, Inc.
E.IL du Pont de Nemours & Co., Inc.
Thiokoi Chemical Corporation

Coast Manufacturing and Supply Corp.
Union Carbide Corporation

U.S. Stoneware Company

Monsanto Chemical Company

Union Carbide Corporation

Enjay Chemical Company

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

116

2=
H




APPENDIX B. LIQUID PROPELLANTS, FUELS, AND OXIDIZERS
INVOLVED IN THIS REPORT

Aerozine 50
Alcohols (methyl, ethyl, isopropyl, furfuryl)
Alkyl boranes (Hi-Cal, HEF-2, HEF-3)
Ammonia, anhydrous
Aniline
Boron hydride
Bromine trifluoride
Chlorine trifluoride
DIPA (diisopropylene acetylene)
Ethylene oxide 2
FLOX (liquid fluorine/ liquid oxygen)
Fluroine
50/50 Fuel blend (hydrazine/UDMH)
Halogen fluoride
HEF-2, KEF-3, HiCal-3 (alkyl-boranes)
Hybaline A-5
Hydrocarbon fuel
Hydrazine
Hydrazoid B
X Hydrogen

' Hydrogen peroxide
IRFNA (inhibited red fuming nitric acid)
JP fuels
Mixed amine fuels (MAF)
MON (mixed oxides of nitrogen)
Monomethyl hydrazine (MME)
Nitric acid, fuming
Nitrogen; liquid nitroger
Nitrogen tetrafluoride
Nitrogen tetroxide
Nitrogen trifluoride
Oxygen; liquid oxygen (LOX)
Oxygen difluoride
Oxygen/oxygen difluoride
Pentaborane
Perchloryl fluoride
Perchloryl fluoride / chlorine trifluoride
Perchlory! fluoride / tetrafluorohydrazine
n-Propyl nitrate
RFNA (red fuming nitric acid)
U-DETA (MAF-4) (unsymmetrical dimethyl hydrazine in
diethylene triamine)
UDMH (unsymmetrical dimethyl hydrazine)
WFNA (white fuming nitric acid) -
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