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BACKGROUND

The presence of peroxides in JP-5 fuel has been relatel to the failure of a
neoprene diaphragm located in the high pressure pump in tha TF4l1-A-2 engine.
Examination of tha fuel used by the aircraft showed the presence of paroxides
which can detrimentally affect the life of the neoprenea diaphragm. Xt is be-
lieved the peroxides result from a hydrogen treatment during the refining
process which is used by sever:l producers throughout tlie world. The hydro-
gen treatment may remove the naturally occurring anti-oxidants which normally
prevent peroxides from forming in fuels refined by other methods. A few in-
cidents of elastomer deterioration by peroxide containinj aircraft fuels have
previously been found in Europe as reportad in reference (a).

The present investigation was conductad to ascertain any detrimental effects
of peroxide containing jet fuels on variousr type elastomers and sealants used
in aircraft fuel systems and to find a safe permissible paroxide level as a
requirement in fuel specifications. This study was spvonsored by the Propul-
sion Technology aund Project Engineering Department, Naval Air Propulsion
Center (NAPC), Trenton, NJ.

TSXPYRIMENTAL PROCEDUREHE
MATERIALS

The materials subjected 0 immersion tests are listed in Tsble I. The stand-
ard elastomers conformed to USAF Specification Bulletin 53¢9. The fuel tank
sealants are representative of those currently used in naval aircraft. The
reticulated polyurathane foam is inatalled in fuel tanks as an explosion sup-
pressant. The HMG diaphragm material consists of two layers of woven Fortisan
(rayon) impregnated and coated with neoprene elastomer. Thas final coating
thickness is approximately 2 mils on each surface. The .HMC diaphragm, 1its
neoprene coating compound and the standard neoprene were tested to obtain base
line performcnce ianformation.

TEST METHODS
1. The general inmersion test scheme is shown in Table I.

2. Fuels - a naturally occurring peroxida (hydroperoxide) concentrate, 145-
185 meq. peroxide/1000 gm. JP-5 fuel, extracted from JP-5, was supplied by
NAPC and used to prepare the immersion tes: media. The peroxide concentra-
tion was determined and menitored during the immersicn tests using an analyt-
ical method developed by NAPC. The procedure involved a colorimetric potas-
sium fodide reaction which was measured with a Bausch & Lomb Spectronic-20
Spectrophotometer and uniquely required only 0,05 to 0.5 cc of fuel sample,
Feroxide concentrations were maintained within + 10% toleranue. Duplicate
test specimens of each material were immersed in 200 cc of fuel.

3. Immersion Period -~ a continuous iuvmersion for 42 days was conducted with
daily visual inspections and physical property measurements at 7, 14, 28, and
42 day intervals.
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4., Physical Proper ests ~ the test methods employed were of a scraening
nature to detect any groee damaging affects by the oxidizing fuels., Duplicate
looped configuration specimens of the elastomers ard cured sualants (MIL-S-~
8802) ware prepared from 2-inch long X 0.3 inch wide X 0.075 inch thick strips
of material folded in half lengthwise and stapled midway with a stainless
steel staple. The one-inch long stressec loop arsa above the staple was ex-
amined for cracks or crasing during the immersiwms ueing 15X magnification.
" Shore a duromster hardness was determined on the flat tail section of the loop

specimen. Specimens were plied to 1/4 in. thickness for the ha.dness readings. .

ol

Volums and weight changes were also obtained on the locp specimens. Chamicl

panels. Vieual and manual examination for changes in hardness and adhesion
were performsd. Weight and volumes changes were also mesasured. All immsrsion
tasts were conducted in accordance with ASTM Mathod D471-72, "'Standard Method
of Test for Change in Propertiess of alustomeric Vulcanizates Resulting frow

Imsersion in Liquids."

Change in tear strength of the polyurethine foam was determinaed in accordance
with the procedures of Specification MIL-B-83G54A (USAY) and ASTM Mathod D1564-~
71 Suffix G, "Standard Mathods of Testiung Slab PFlexible Urethane Foam."

sealants were applied in 1/16 in. thickness to 1 in, by 2 in. aluminum alloy _ j
!
i

TEST RESULTS AND DISCUSSION

1. HNeoprene Elastomers

Results of immersion tests on various elastomers and the HMG diaphragm material
are shown in Table II. The neoprene disphragm material was only lightly oxi-
dized by 1 meq. peroxide as indicated by surince dulling after 42 days inmer-
sion. At 5 maq. peroxide, surface dulling occurred within 14 days and subse-

quently some light pitting. At 10 msq. peroxide hasvier attack cecvired and y

cracking of the neoprene coating iniriated within 28 days {mmsersion. Deterio-
ration iucreased with continued immarsion up to 42 days at which time the coar-
ing appeared weakaned and could be removed by light fingarnail scraping.

Loopad specimeus of the HMG coating compcund prepared from 0.075 in. thicx
sheets exhibited similer surface effects; i.a., dulling and pitting, as the
HMG diaphragm but to a lesser degree. Very little cracking occurred. Due to
the large difference in surface ares to rubber volume ratios (0.002 in. film
ve. 0.075 {n. zheat) deterioration and cracking is most likely to occur first
in the thin neoprene film. Table II hardness data shows ] meq. peroxide pco-
duced lLittle change. At 5 and 10 meq. peroxide a slight softening trend
occurred in the swollen state indicative of some decoeposition in the basic
neoprene structurs. In the dry stata after 42 days imeersion, all media
caused a nst hardening. Hardening with and without peroxi{de is caused by
extraction of processing oils, waxes and antioxidants known to be present in
the HMC neoprens compound. Table I1 data shows approximately a 5% weight loss

after immecrsion.

The stendard neoprene compound (CR) exhibited surface duliing and pitting in
the JP-5/peroxide fuels similar to the HMG neoprene compcund. Additionally,
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a pimpled surface appeared which increased witii increasing peroxida conteant,
particularly et 5 and 10 meq. concentrations. This is believed due to an ox-
idation reaction. Cracking was not evident. The standard neopvene formula-
tion differs from the HMG neoprene in polymer type, and content of fillers
(carbon black, clay) and extractable oils and waxes. Reaction to the fuel
media may therefore differ with regard to swelliug, hardness and degree of
oxidation. Hardness data show the oxidizing fuels at 5 and 10 meq. peroxide
concentration caused a considerable softeaning trend in the swollen state com-~
pared to the JP-5 control which is indicative of a decomposition effect. This
was also shown in the dry state after 42 cays immersion. The less obvious
N softening of the HMG neoprene compound compared to the standard neoprene (CR)

may be attributed to the known greater filler and extractables content of the

HMG compound which would tend to mask softening due to neoprene polymer decom~

position. Hardness changes in elastomers can be indicative of changes in

physical propertias such as tensile strength, elongation and tear strength,

but measvrament of physical properties is preferred.

An interesting phenomenz:. wae found regarding the peroxide concentration of the
fuei. immersion media used for the IMG neoprene coated fabric and thc neoprene
coatiog compound. With all other elastomers and sealants tested herein the
peroxide contents tended to decrease as immersion time progressed requiring
addition of JP-5/peroxide concentrate to maintain desired peroxide levels.

With the HMG materials, the 1, 5 and 10 meq. peroxide media were found to in-
creagse to approximately 3.9, 28 and 84 meq. peroxide, respectively, (in tha
worst cases) when allowed to escalate. The maximum increases usually occurred
during the 20 to 30 day immersion time perod. The con*trol JP-5 fuel also
showed an jncrease from 0.16 to approximately G.3 meq. peroxide. Further,
JP-5/peroxide fuels without elastomer samples aged at 135°F for 42 days all
showed gradual decreases in peroxide content. In general, media containing

HMG elastomer samples required almost dailly monitoring of peroxide content.
Evidently the HMG neoprene elastomer produced a catalytic effect and peroxide
content escalation. Certain metals, e.g., copper, are known to have catalytic
effect on fuels. Possibly contaminant metallic elements in the elastomer com-
pounding ingredients; i.e., clays, arbon black, oils, waxes or resid 2zl copper
catalyst used to manufacture neoprene-polymer may be responsible.

2. Nitrile Elastomers

Table II data shows that the nitrile standard elastomers were visibly unaf- y
fected except for development of a shiny surface after 42 days immarsion. This 1
effect is probably due to light surface oxidation. Cracking was not evident. !
Harduess data indicate the low nitrile elastomer (NBR-L! was unaffected by

1 meq. peroxide and showad a slight softaning trend in the swollen state at 5 ; 4
and 10 meq. peroxide contents compared o the control. 1In the dry state hard- )
ness did not differ significantly from the controls. Hardness changes of tChe i
high nitrile elastumer (NBR-H) in all JP-5/pecroxide fuels were egiivalent to

‘the contruls indicating no 111 effects. In the dry state a very minor harden-

ing trend mostly at 5 and 10 meo. peroxide contents appeared. It should be

noted the NBR-H eiastomer is much more tuel resistant than the NBR-L elasvrmer

and has considerably less volume swell and fuel absorption ag shown jin Table IIX.

e L R L it A Y o o ac s — ) i . .
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Nitrile sesls for aircraft tend to be fabricated from medium to high nitrile
slastomers zather than NBR-L. Cowponents such &s nitrile coated diaphragms
may be more tusceptible to oxidative physical changes in view of tho high sur-
face grea to volume ratio. The nitrile and naoprene elastorers ars known to
be suaceptidble to oxidation, conssquently antioxidants are generally incorpo-
rated in their manufsciure. Effectiveness of the antioxidants would depend
upon the degree of their fuel uxtractability. PFrom a functional standpoint,
size and shape of an elastomeric compunent and its operating stresses may zlso
irfluenca the effects of an oxidizing medium.

3. Fluorocarbon and Fluorosilicona Elastomers

Table IXI data indicates the standard fluorocarbon alastomer (F-A) immersed at
& hi-her temperature, 165°r, in 10 meq. peroxide fuel exhibited no significant
visible or hardness changas compared to the control. The flucrosilicone
2lastomer (FS) behaved similarly except for a ainor hardening trend. Note that
peroxides ars vsed to vulcanize the FS elastomer. Both the F-A and FS elas-
tomers are known to be highly fuel and oxidation resistant.

[imersion of these elastomers was first attempted at 200°F, but the 10 meq.
pergxide content decreased so rapidlr it could not be practically maintained;
165 F was the naxt highest teuperature at which the 1() men. paroxide concentra-
tion could be practically maintained.

4. Polysulfide Cured Sealants (MT1-S~8802)

Tast results on the =lagtomeric MIL-$-8802 saalants are given in Table III.
After 4Z days in 10 meq. peroxide fuel the chromete cured PR-1422B-2 sealant
showed 2ignificant softening compared to the control, 56 vs. 65 Shore A,
respectiveiy, in the dry state which is indicative of a sealant degradation
effect. A comparative manual tear strengthk examinstion also indicated some
loss in strangth due to the peroxide fuel exposure. The manganase dioxide
cured PR1440B-2 after 42 days immersion also showed a net softening compared
to the control, 51 vs. 61 Shore A, respactively, in the dry state. The
peroxide-fuel also caused a tacky surface and loss in tear strength. Note
the PR1440B-2 control gspecimen incressed in hardness after imuersion (55 to
61 Shore A) probably duc to axtraction of plasticizer which {s used with the
manganese dioxide curing agent. The sample exposed to peroxide-fuel did not
follow the control's behavior and softened instesad (51 Shore A) indicating a
degradazion effect. Subsequently, one specimen of PR1440B-2 was subjected to
additional immersion in 10 meq. peroxide fuel for a total of 56 days. Hard-
ness decreased further to 45 Shore A and the sealant surface further dagraded
to a semi~fluid condition along with other changes indicacred in Tcble III.
Tais degradation is attributed to a reversion effect caused by polymer chain
and/or crosslink scissioa. Polysulfide polymers are susceptible to attack by
acid catalyzed hydrolysis at the backbune formal linkage. Only trace amounts
of water are needed. Sulfur, mercaptars and strong bases undar proper condi-
tiona may also cause polymer degradation at the disulfide linkszgve. This mnde
is ualikely in view of the good performance of the control sealant, Since
periodic additions of fresh peroxide fuel coiicentrate were required tomaintain
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10 meq. pevoxide it was of interest to ascertain {if the peroxide, or strict:y
hydroperoxide degradation products could result in acidic build-up {n the
irmersion fluids. Acid number analysis, performed by KAPC, on the PR1440B-2
immersion media wers as followa:

a. JP-5 control = 0.0G67 atter 42-day immersion

b. JP-5/10 meq. peroxide - 0.028 - 0 days immersion

¢. JP-5/10 meq. peroxide - 0.043 aftar 42-day immersion
(J¥-5 specification limit MIL-T-5624 - 0.015 (max.))

The dats indicates acidic constituents of the peroxide fuel exceeded both the
JP-5 contzol walue and specification limits and mey have contributed te seal-
ant degradation. Preparation of the original JP-5/peroxide concentrate may
also have caused some acidic buildup. Another polysulfide degradation route

is by direct oxidatign at the formal linkage but this usually occuvs at tem-
peratures around 300 T, The polysulfides are generally considered to have good
oxidation resistarica at temperatures below 2005?. They are also cured by inor-
ganic and orgunic oxidizing agents. From the available data it is uncertain
vhether catalyzed oxidation or acid catalyzed hydrolysis at the formal linkage
is the primary degradation process. The latter mechanism is favored. From a
practical standpoint, assessment of the acid number of peroxide rfuels in air-
c:aft fuel tanks, particularly where stagnant fuel resides, would be of inter-
est to further determine the potential for sealant degradation.

5. Non-Curing Channel Sealants

Table II1I test data on the polysulfide, cyanosilicone and fluorosilicone
mastic type sealants indicate they were not significantly affected by the 10
meq. peroxide fuel immersion. From a cursory manual examination it appeared
the polysulfide seszlant immersed in peroxide fuel had undergone a slight change
by becoming somewhat softer and cackier than the control after 42 dayas {mmer-
sion. This behavior may possibly be analagous to that found with the cured
type polysulfida seaiants. It skould be noted that channel sealants are manu-
factured with a high degree of tack to achieve adhesion.

6. Polyursthane Foam - Fuel Tank Baffle (MIL-B-830544A)

Results of immersion tests are given in Table IV. Tear strength determinations
indicate the 10 meq. peroxide fuel aid not produce any adverse effects in com-
parison with the control fuel. Both fusls caused about a 15% decrease in tear
strength,

Although not indicated by the regults herein, it should be noted the polyure-
thane foam is susceptible to degradation by hydrolysis which can be accelerated
by an acidic medium. 1In this regard, high acid number peroxide fuels would be
undesirable,

-
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CONCLUSIONS

From the 1000 hour screening immersion tests with JP-5/peroxide fuels conducted
hercin, the following is concluded:

1. Serious damage thresholds for the HM; diaphragm dare estimated as follows:

1 meq. peroxide 1600 hours
] 5 meq. peroxide 670 - 1000 bours
! 10 meq. peroxide 35 - 670 hours

Dynamic opersting coanditions can be axpected to shorten these damage thresholds.

2. The standard neoprene elastomer (CR) behaved similarly to the HM: neoprene '
material,

; 3. In general, thin elsstomeric films (e.g., diaphragms) would be more readily
deteriorated by oxidizing fuel than comparatively thick elastomer items (e.g.,
O-rings).

4, Low and high nitrile elastomers (NBR-L, NBR-H) were relatively unaffected
by 1 meq. peroxzide fuel during the 1000 hour exposures. At 5 and 10 meq. per-
oxide levels the NBR-L elastomer is susceptible to a very mild oxidative
atcack menifested by minor softening. The NBR-H appears more resistant and

3 only showed a tendency to slightly harden after the 1000 hour exposure. In

\ general, the observed effects are not believed indicative of major changes in
the physical ctrength properties of the NBER elastomers.

-y

5. Fluorocarbon and fluorosiliconc elastomers are highly resistant to 1-10
meq. peroxide fuels and remained essentially unchanged. Higher levels or per-
oxide may be well tolerated.

6. MIL-S-8802 elastomeric polysulfide seala=ts, particularly manganese dioxide
cured type, are prone to severe degradation in 10 meq. percxide fuel (1000-
1350 hrs.) tvhere the fuel acid number excesds normal 1limits. It is uncertain
whether & catalyzed direct oxidation or an acidic hydrolysis mechanism is re-
sponsible, The latter mode is believed more likely to occur. Elevated fuel
acid numbers are believed due to peroxide decompostion by~products possibly
present in the original prepared JF-5/peroxide concentrate and additionally
accumulated in the stagnant immarsion media during the test phase. Data on
the effects of lower percxide concentrations and acid numbers is needed to
further asgess damage potential with MIL-S-8802 sealants. These tank sealants
are intended to provide very long service and are difficult to repair.

7. Polysulfide, cyanosilicone and fluorosilicone non-curing type channel i
sealants exhibited good resistance to 10 meq. peroxide fuel. The polysulfide
sealant was slightly softened but not enough to impair its functioning.

8. The MIL-B-83054A Type I polyurethane foam (tank baffle material) was not
significantly affected by 10 meq. p.roxide fuel during the 1000 hour axposure
period.
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9. Ic general, a 1 to 2 m3qg. peroxide limit for JP fizele should provide o
good margin of safety against serious deteriorativn of most fusl systea alas-
tomers and sealants.

10. Further information on the relationship between peroxide content and acid
numbers of fuels would be useful.

b RECOMMENDATIONS

! 1. The maximm sllowsble peroxide coantent of JP fuals be kept in the range of

R 1 = 2 2aq. peroxide/1000 gm. fuel.
2, Conduct immersion studies with MIL-§-8802 gsealants to determine the effects _
of peroxide ccancentrations below 10 meq. and of fuel acid number variatioa. ‘

3. Determine the potential for acid number build-up i{n fuels both in gtorage
i and in operating aircraft fuel tanks.

4. Develop an alternate coating for the HMG diaphragm from more fuel and oxi-
dation resistant low temparature slastomars such as fluorocarbon (Viton SLT),
‘fluorosilicone or fluoropnosphonitrilic (PNF).
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FADC-80076~60
JP-3/Peroxide Concentration, i
$2g./1000 gm. fyel Imasrcion
Materiuls 0 1 3 10 Temperature, °F .

1
BMC Disphrags X x x x 130 |

Neoprene-BMC Coating Elastomer X X X X 130 9

- Meoprene-Standard CR X X X X 139
3 !
F Zow #itrile-Standard MBR-L x X X X 130 T
High Mitr{le-Staudard NER-H X x X x 130 S
i Fluorocarbon-Standard F-A(Viton A) X - - X 165 ‘ 3
‘ N 1
[ Fluorvsilicone-Standard FS X - - X 165 i ;
! Polysulfide Sealsnts - MIL-S-8802 e
Chromate Cure X P4 130 ; .
Manganese Dioxide Cure X X 130 1
3
Polyurethsne Foam - MIL-R-8305%4A, i :
k Type 1 X - - X 130 P
SEALSNTS 1
i
Polysulfide - PR-702 X - - X 130 1
Cyanosilicone - G250 X - - X 130 é

X 130

Fluorosilicone - DC 94-011 ¥ - .

T = W
-
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NADC-80076-60
TABLE 11

IMMERSION OF ELASTOMERS IN JP-5/PEROXIDE FUELS

HMG Diaphiragm

Neoprene Coating

Neoprene

— ELASTOMER Neoprene Coated Fabiic Compound -HMG Dmlgg_: Standard (CR)
JP-5 Peroxide Coutent JP-S“') JP=5 JP-5
Meq./1000 gm. fuel Control 1 5 10 Control 1 5 10 Control 1 5
Immersion Temperature 130°F 130°F 130°F
AFIER DMERSION -  DAYS
Volume
Changs, %
7 4.6 35.0 23.6 25.0 41.5 41.0 43.0 41.5 62.5 64.0 70.5
42  30.0 30.2 19.3 40.3 37.5 31.0 30.0 54.6 57.0 63.5 |
dried 48 hrs.@ 160°F 42  -0.3 -2.0 -6.6 ~-5.8 -7.4 «7.3  -7.5 -7.3 1.5 2.6 2.8
Vejght .
w Change, % 7 9.2 9.4 10.0 10.2 18.3 18.7 18.7 8.9 33.2 3.0 35.2 |
. 42 9.0 8.6 8.6 16.1 16.3 14.8 14.4 29.0 30.6 33.0
. dried 48 hrs.@ 160°F 42  <4.9 <-5.6 -4.6 4.5 “4.8 ~4.6 <-4.6 ~4.7 -0.5 -0.7 -0.5
Hardness, pts. o m(@2 72 72 72 72 72 72 72
(Shore A) 7 58 S8 57 57 50 50 47 1
14 58 S8 57 55 50 48 4 s
28 57 57 54 $3 48 45 38 i
42 57 57 54 53 45 43 36 g
dried 48 hrs.@ 160°F 42 77 77 78 80 64 63 59 !
Observations 7 oK oK UK oK 0K OK oK oK oK 0K oK 1
14 oK OK D D oK OK oK D oK 0K oK
28 0K OK p ¢,B,0 3 ox Ok D,few P D,P oK 0K D,P D,
42 ok » ) p,P*)ncr. p,P,C 0K few B D,P D,P OK slt.D D,PM,P 4
| - D,
dricd 46 nzs.@ 160°F 42 sit.0 D D,P D,PC® fewpfewr D, b,P (7 slc.mM slt.D D,PM,P D,

few C

NOTES: (1) no added peroxide; 0.16 meq./1000gm naturally present
(2) not applicable

coating weakened, patches removable

" (3) D - dulled
(4) P - pits
(5) C - cracks
! (6)
(7) surface harlened
(8) PM - pimpled surface
C . (9) SS - shiny surface

(8) ™
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E
'E {
E Fluorocarbon Fluorosilicone
Neoprens Low Nitrile High Nitrile Standard (F-A) Standard ‘ps)
Standard (CR) Standard (¥3R-1) Standard (NBR-H)
JB-5 JP-5
Jp-5 Jp-5 Control 10 Contral 10
krol 1 5 10 Control 1 5 10 Control 1 5 10
165°F 165°F
130°F 130°F 130°F
[‘,
S 64.0 70.5 67.5 38.5 406.0 41.0 40.5 i7.5 15.3 15.2 15.3 1.6 2.1 8.9 9.3 3
6 57.0 63.5 63.0 32,0 32.6 32.4 31.5 17.8 13.6 13.5 13.9 2.3 4.1 4.5 5.3
s 2.0 2.8 2.5 -0.1° -0.5 2.0 3.5 4.2 3.9 4.5 vl 1.5 2.4 1.4 0.4 v
b ' ,‘
2 34.0 35.2 36.2 24,8 25.8 25.71 27.2 9.2 9.4 9.7 10.1 1.1 1.4 3.2 4.0 §
j0 30.6 33.0 33.0 20.6 21.7 22.6 22.8 1.0 5.6 9.3 9.8 1.4 2.2 2.6 i
is  -0.7 0.5 -0.4 -1.7  -1.2 1. 3.0 1.9 2.1 3.1 4.2 0.6 1.1 -0.2 -0.6 ;
7 72 70 70 70 10 0 0 70 10 73 73 67 67 ;
4 45 55 55 56 53 63 63 62 63 70 69 59 58 3
G 41 54 55 53 50 63 63 62 63 69 68 58 59 ’
38 33 55 53 50 4 62 62 62 62 69 67 58 61
36 33 55 55 51 51 63 63 62 62 70 70 62 64
59 53 67 67 65 65 66 67 69 70 72 72 €4 67
oK OK oKk OX oK oK oK oK 0K ox oK oK ox oK
OK D oK OK OK oK OK OK OK (0] 4 (414 oKX (414 oK 1
D,M D,Pd,P  OK oK OK oK oK oK oK oK OK OK oK OR ‘
slt.D D,M,P incr. oK oK OK oK ox oK 0K ok - 0K OK OK OK
o,m,P .
slt.D D,M,P D,PM,P sit.D OK oxX cK D 0K oK, 0K, o¥ oK’ OK slt. D .
slt.88 SS >SS ss =SS )
' i
i
)
i
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NADC-80076-60

TABLE 1III

IMMERSION OF FUEL TANK SEATANTS IN JP-5/PERSXIDE FUELS

~" “FLASTOMERLC, CURING TYPE - MIL-5-8802 T
. PR-144GB-2 '
SEALANT PR-1622B-2 Polysulfide-Manganese {
Polysulfide-Chromate Cure — Dioxide Cure R
A
JP-5 Peroxide Content JP-S(n Jp-5 JP-5 .
meq/1000 gm. fuel Control 10 Control 10 Confj
Immersion Tewperature 130°F 130°F :
— S——
AFTER IMMERSION - DAYS ]
. ;
Volume Change, % - - - - -
7 6.5 6.7 0.4 0.7 2.5
l&2 Z.Q 3.3 "003 "103 2.5‘
dried 48 hr. @ 16” u -201 -206 '7.7 '7.0 -208‘!
Weight Change, % 7 1.3 1.8 -1.2 -1.0 1.6
42 1.0 1.7 '1.0 -Ooﬂ 1.1
dried 48 hrs @ 160°F 42 -2.4 -1.7 4.9 4.1 -1.%
Hardness 0 67 67 55 55 m(ﬂ
{Shore A) 7 61 58 54 53 -
14 58 54 53 51 -
28 57 56 53 5 <
42 58 53 54 . - 43/35(4; - i
dried 48 hrs @ 160°F 42 65 56 61 s51/45(4 - i
. o
Cbservations 7 oK OK oK 0K oK |
14 oK Ok OK X oK |
28 oK OK oK 0K oK i
. 42 oK oxX OK tacky ox
dried 48 hrs @ 160°F 42 oK scme loss  OK tacky; loss slight;
in tear (3) in tear and ld
strength strength
very tacky;
suriacs
flowed;
gumay , veak (4) |
: i
Adhesion to Aluminum m(2) RA RA K4 oK 3

KOTES: (1) no added peroxide; 0.16 meq/1000 gm uturauy present
(2) not applicable
(3) monual exsmination
(4) after 56 days immersion

R T ,,,.m_s._-__mmmgughm L 7w SR A e S i b




NON-CURING, INJECTION TYPE CHANNCL SEALANTY.

PR-792 _ G-250
Polysulfide Cyanosilicone
JP-5 JP-5

Controi 10 Control 10

"13¢Or 130%
2.5 1.8 1.7 2.2
2.5 3.6 3.3 4.2
-208 -2-2 -2.2 -106
1.6 i.6 1.2 1.5
1.7 2.4 2.0 2.5
-101 '0.5 '1.1 '100

(1 4

oK

oK

ox
slightly harder
and less tack

lll!!g

oK

OK

OK

OK
slightly
softer and
tackier than
coutvol

'lllla
lllllg

OK oK

OK OK

OK OK, alightly
yellowed

DC 94011

——Fluorosilicone

JP-5
Contrel 10

130°F

1
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NADC-80076~60

TABLE Iv

IMMERSION OF FUEL TANK BAFFLE MATERIAL IN JP-5/PEROXIDE FUELS

ity it £o o sualE B ot T Lt S
-

g {
3 ; Polyurethane Foam
: po ! MIL-B-83054A. Type I
?; JP-5 Peroxide Content. “JF=5 (V) 10
: meq/.i000 gm. fuel Control .
‘ 3
3 ; Inmersion Temperature 130°F
L After Inmarsion- Days
’ Tear Strength, lbs/in i
: 0 7.2 7.2
‘ 7 5.4 5.6 3
42 6.4 6.0 ‘
Dried 48 hrs @ 1600F 42 5.7 5.9
Observations 42 OK OK
1
Notes (1) No added paroxide: 0.6 meq/1000gm naturally preseat.
i
i
i
i
’
. 5

11
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Work Unit Assignment &427-429

NAVAIR (AIR-950D)
2 for retention
1 for AIR (3204)
1 for AIR (5163)
1 for AIR (5163D)
1 for AXIR (5163D6)

* % & B ® 2 8 ® * e = s @

NAVAIREWORKFAC, NAS, Alameda (Code 343). . .
Jacksonville (Code 343)
North Island (Code 343)

Norfolk (Code 343).
Pansacola (Code 343).

.

MCAS, Cherry Point (Code 343)

Air Porce Materials Lab (AFWAL/MLSA). . . .
(AFWAL/MLSE}. . . .

COMNAVAIRLANT (Code 628). . . . « « « « « &
* COMNAVAIRPAC (Code 7412). . « .+ . ¢« « o o« &
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