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The purpose of tais investigation was to evaluata the Futuracraft normny
open, squid operated valve, part number 30118, imder specific envircnmsnial
condi%ions including proof, leakage, temperature, vibration; acceleration,
corrosion, and cycle tests.

CONCLUSION

This valve performed satisfactorily under all test conditions to which 1t
vas subjected, as specified in Reference l. The poppet with-"0" wrings iustalled,

poaitions, and it exhiibited no tendenc ¢o loosen during the vibration and
acceleration tests, Eimilarly, the component survived internal and external
corrosion teating, and cycle testing; in no instance was leakoge in evidenca. ..
Howevar, one possible limiting factor «- galling and seizing of external buly
threads, following external. expusure to IRFHA fures -~ might affect valve
reusability. (Bee "Discusscion”)

TEST SPECIMEN

The test specimen was a normally opea squid operated valve maaufactured by
Futurscrait Corporation, BL Monte, California. The valve was identified by
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’ }S‘utmamfz part ausber .#.3113 serisl nuszber 101, and Lockheed part nusber
| 1960€8g: {oe Pigures 1 aud 3.)

Pae tést article has been scheduled for t4o Alfforent applications in the
‘pressurization system: (i) closure of & 3/8 imch vent line leading from the
161 tank; (2) closure of & 1/2 inch vent line leading from the oxidizer tank.
Except for end fitting oizes, the valves for thess applications are ideatical.
Bince the finbernsl envircumant will be different for each ‘Jation, corrosion
testing vas conducted as if two sepcrateo parts were under tasw.

Normally the valves will be open buv will close by firing the aquid upan
the comnand of a prograsmed sigmal. Prior to closing, the 1/2 inch valve is
intémally exposed to helium gas containing IRFxA vapor, and thu 3/8 inch valve
15 internally exposed to helium gss containing JP-4 fuel vapor. The valves are
designed to actuate nt zero ambieant pressura and to have cinimum leakage after
closura.

Bince only one specimen vas available for testing, 1t wae subjucted tc the
o8t severd corrosiocn acdition vhich wae Julged to bs the IRFHA Bxposure.

T28% EQIIPMENT AND INSTRUMENPATIOR

The following aquipment was used while conducting the test.

1. Xow prasturs regulated lelius supply system.

2. Orieve-Hendyy Oven, 150°F to 550°F (L0 No. 18353).

3. Calidyne 1250-pound shaker {I¥SD No. 1347s),

%, Gentrifuge, 135g (138D Ho. 44h38),

5, Oscillograph {IM8D Ho. 15812).

6. DBscizen Holiun Icak Detector - knes spectromster type (18D No. 21656).
T. Hiscellancous gages, pluzbing, fixtures, stc.

PROCEDUER AND RESULES

1. Inspection.

8. « ..cdure: ‘The valve wae Qisassesbled, visually inzpected, and
reasaczbled.

b, Bosults: ¢ dofoote vere noted and the part vas not cootaninated.
o poppot with "0" rings initalled wae & force fit within the
valve bedy end had to de driven out duriug Aisessczdly and then
proseod in during reazocsdly.
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2. Proof Test. )

a. Prpocedure: The outled port wes cepped, end 1%0 psig helium was
applied to the inlet vort, The valve vas then submerged in vater
wiiile pressurized,

b Resulte: Ho vieible lezkega nor structural failure was in evidencs,

30 leskage end Temperature Pest.

a. Procedure: The squid vas installed in the valve, and extsrn~l
leakage was checked with a mass spactromster type lesk dstector
after syrlication of £0 psig heliunm to the inlet port with the
outlet port capped. PFirst, the %Zest was conducted at ambient
temperature vith the valve cpanj tisn, it was conducted at 200%
after a 5-minute soak period, with the valve open. Next, after
an additional 5eminute soak at 200°F the valve was closed by firirsg
the squib, Internal leakage was checkel by connscting & bubbler
to the cutlet port and applying 90 psig helium to the inlet port.
Ieakage vas additionally checked after cocling 3o ambisat tcopara~
ture (70°p). _

b, Results: In each of the individual tests above, no evidence of
leaknge was datected, nor ves any damage to the speciusntfroa
the squidb firing okeerved. (See Figurc 1.)

k., Vibration.

a. Procedure: The valve was attached to a test fixture which i{n turn
vas mounted on a Calidyne shaker. After the outlet port was
capped, a live squib was installed in the valve, and & psig helium
wag then applied to the inlet port. The valve vas next subjected
to vibration frequencies between 10 axd 85 ops undor en inoreasing
acceleration from 1 to 10g at a lincar rate, and bstwsen 85 to
2000 cpe with constant acceleration at 10g. External leaksge was
checked during vidbration by means of a mass epoctrozater type
heliun leak detector. Vibration was epplicd for eight minutes
along the axis of the poppot and for eigut miuutss perpemiiculer
to the axis of ths pippot. The aquib was then fired, closing the
valve, aad the test ropeated ss above, except that a bubbler vas
ettached to the outlet port, for internal leakago obsarvation,
(8ze Figw= ? for squid firing cireuitry).

b, Rosults: lNo leakage vas deteotod during these tcats.
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5. Acceleration Zest.

Procodures The valve with the poppet in the actuated (closed)
position was subjected {0 12g acceleration with the for~e dirscted
separetely (1) to opan thae valve, {2) to close the valve, and (3)
perpandicular to the soppet axis. Intermal leakage vas checked
during acceleraticn by epplying 80 psig helium to the inlet port
anpd attaching a rubber belloon ¢» the outlet port for leaksge
accwnlation,

Results: Eo lenkage was in evidence during th.¢ eatire test.

6. Internal Corrosion Tast.

Procedure: The valve was exposad to IFFNA fumes internally for
seven days with the poppet in ths open position. After a vater
rinse, the valve was closed by firing a squib, and internal leakage
vas checked with 80 peig helium applied to ths inlet port ard a
bubbler attached to tha outlet port,

Rosulte: The valve closed properly after axposure to acid fumaes,
Ho loakage vas observed vith the valve in the actuated position.

Te Oyale Test.

Procedurs: BExierasl leaknage vith the valve in the open position
was chacked with & mass spoctromater type leak deteotor while
oppiying 80 psig helium to the inlet port with the wutlst port
ceppad. The valve wae closed by firing a squib, and jnternal
leakage was chechod by applying 80 psig to the imlet porv vitk a
bubbler attached $o the cutlet pert. The valve vas thea dis-
assezbled, cleaned, and recharged, This procedure was repscsed
five consycutive tizea. 8quid rosponee times vwere also rocorded
on an oscillograph.,

Results: (tabulax)

PEIEE M RTE

T3 ETRYTNL ST I

(o iarpaR - Tt ey




Ve

*

Page 5

REPORT IN3D-34T0

W”"

CICIS Z7oT DARA
Cycle Bquid Piring Total Pino Inlst
Bumber | Current (Amperes) | Piring Squid | Cowadition Pressure Leakage
(2aconds) (psig helium)

.. Velve Open 6o Hone

, , Vaive Gpen 80 Hoae

2 10’4‘5 .00325 Valve Closed 80 Eonas

. Valve Open & Hone

3 1.k9 00301 Valve Closed 8 Fons

) Valve Open &0 Hoas

4 1.50 00684 Valve Closed & Jdoue

: Valve Open & Hone

5 1.b2 00302 | Valve Glosed 80 Fone

8.

Bxternal Corronion Test,

a. Procedure: Tz valvs wes oubjecied to IRFHA fumes axtornally for
k8 hours with the inlet and outlet ports copped end en expended
squib installed. The valve we: thea rinsed with wator, and
external leakage chocked with a =ass speotromoter type leak
detoctor, HNext, the valve was armod, them olosed by firing the .
aquid, and internal leakage checked.

b. Results: The valve was in good condition after tho acid fumss
exposure, with no avidence of c¢stornal or internal ieakage.
Howover, during disassczbly the external body threcds of the valve

galled ond seized, thercdby remdering the parts wafit for aubsequeat

use. (Pigure 3). Also, the expended M-T9 equib, which vas
installed in the valve for the external oxposure yortion of the

teot was rusted due to partisl deterioratica of the squid
protective coating.,
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DIECUS3I0H

0aiy ong volve vae available instead of the two called for by Referezce 1.
Consoquently it was necessary to forego that portion of the requirement asking
for JP-4 fuol internal exposure. Conducting the cycle test between the incernel
and extoreal corrosion tests was simply a matter of laboratory convenience.

Tae galling and selzing of the valve external body thresds was presumably
cauged by tho action of IRFHA fumes which diffused between the thresds. The
anodized coating had been partially removed from the threaas during seven
previous disasscudly operations. The first two threads had boen dressed with
e emall file to remove several slight aicks and «ents induced during the dis-
assexdly proczdures, This galling and seizing, attributable to tha presence
of IRFEA fumes, might %6 provented by the application of an IRFEA-rosistarnt
lvbricant on the valve threads,

FEFERRECES

XA VWeapous Systea Branch Job Roguest 2-0251, deted 11 Kovember 1957;
Ravision Ho. 1, % Fchruary 1958, .

3:3{00?. Report FHo. 30, 5 Kay 1958, Futurecraft tformlly Open Bquidb
Ve

Interoffice Fotebook Pagos Nusbered 14864-14856, 14871, 1k673,
1:873-14876.

Data relative to this test ves tranemittod to the cognizaut departmeny
by 20 tay 1958,
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Switch 2L

28 volt
Regulated
Powsr Sapply

2 A'h Shant:

__/ 025.0)

0
o——t» To Osecillograph
Ot 3181022 vancstar
o (Current Measure-
rent)

560%

v
To Oscmﬁ‘- ph -

Y

Galvancuatar
‘ (Voltaga Moasuremant)

FIGURE 2, Squib Firing Ciremit
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