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1. SCOPE:

1.1

2.1

2.1.1

2.1.2

This document defines design, performance, and test criteria for se1f—sea11ng
breakaway valves for use in crash-resistant aircraft fuel systems.

2. REFERENCES:

Applicable Documents:

The following documents of issue in effect on the date of invitation for
bids or request for proposal form a part of this document to the extent
heretm—In—the—eventofconfHct between—thesedocume

specified

text of tpis docﬁment, the latter shall govern.

SAE Pubfications:

PA 1509p.

ARP868
AS1055

Military Publications:
Desk, Blilding 4D, 700 Robbins Avenue, Philadelphia, PA

MIL-STD+129
MIL-STD+130
MIL-STD{276
MIL-STD:+810
MIL~-STD:+889
MIL-STD+970

MIL-STD+1290

MIL-STD:+2073-~1

MIL-STD:2175

MIL-STD+45662

MS20995
MS33540
MS33588

MIL-A~8625
MIL-B-5087

MIL-C-7024
MIL-F~8615
MIL-I-8500

MIL-N-25027

Available from SAE, 400 Commonwealth D¥ive,

Pressure Drop Test for Fuel System Components
Fire Testing of Flexible Hose Tube Assemblies, Coils,
Similar System Components

Available from Standardization Documen
19111

Marking for Shipment.and Storage
Identification Marking of U.S. Military Proper
Impregnation of Porous, Nonferrous Metal Casti
Environmental .Test Methods and Engineering Gui
Dissimilar Metals

Standards and Specification, Order of Preferen
Selection of

Light Fixed ~ and Rotary-Wing Aircraft Crashwo
DOD Material, Procedures for Development and A
of «Packaging Requirements

Castings, Classification and Inspection of
Calibration System Requirements

Wire, Safety or Lock

Safety Wiring and Cotter Pinning, General Prac
Nuts, Self-Locking, Aircraft, Reliability and

nts and the

Warrendale,

Fittings &

ts Order
-5094.

ty

ngs
delines

ce for the

rthiness
pplication

tices for

L ¥ .2
ney 107

Anodic Coatings, for Aluminum and Aluminum Alloys

Bonding, Electrical, and Lightning Protection,
Aerospace Systems
Calibrating Fluid for Aircraft Fuel System Com

for

ponents

Fuel System Components, General Specification for

Interchangeability and Replaceability, Physica
Component Parts for Aerospace Vehicles

Nut, Self Locking, 250 Degree F, 450 Degree F,

800 Degree F, 125 Ksi Ftu, 60 Ksi Ftu, and 30

1,

and :
Ksi Ftu

®
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20]02

2.1.3

2.]

3.
3.1

3.2

.4 ASTM Pul

(Continued)
MIL-S-7742
MIL-S-8879

Specification for

Diameter; General Specification for

MIL-T-5624 Turbine Fuel, Aviation, Grades JP-4 and JP-5

MIL-T-31

MIL-T-83133

U.S. Government Publications:

000 Technical Data Packages, General Specification

Screw Threads, Standard, Optimum Selected Series, General

‘Screw Threads, Controlled Radius Root with Increased Minor

for

Turbine Fuel, Aviation, Kerosene Type, Grade JP-8

Available from Standardization Documents

Order Ddsk, Building 4D, 700 Robbins Avenue, Phitadelphia, PA_[19111-5094.

P-D-680
QQ-A-367
QQ-S-763
TT-S-735

FED~STDA

PA  191(

ASTM D §
ASTM D 1

REQUIREMENT
Quality As

Dry Cleaning and Degreasing Solvent
Aluminum Alloy Forgings

Standard Test Fluids, Hydrocarbon
No. 595 Colors

1ications: Available from ASTM, 1916.Race Street, Phi
3. )

10 Standard Specification for-Aviation Gasoline

S:

surance:

This document makes provisions for recommended qualification and

conformang
Descriptic
The requiy

self-seall
mechanism

e testing.
n:
ement .0f) this section applies to the design of breakaw

ng valves including the performance and design of the
and-the frangible section of the valve.

655 Standard Specification for Aviation Turbine Fuels

Steel Bars, Wire, Shapes, and Forgings, Corrosion Résisting

adelphia,

b

quality

Y
self-sealing
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3.3

3'3.]

3.3.2

3.3'3

3.3.4

3.3.5

3.4

3.5

3.6

Materials:

Materials and processes used by the manufacturer of fuel system components
shall conform to applicable Government and Industry Documents. Materials
conforming to contractor's documents may be used, provided prior approval is
obtained from the procuring activity. The use of contractor's documents
shall not constitute waiver of Government inspection. A1l materials used in
the component shall be sufficiently resistant to 1iquids shown in 3.8.3.

Selection of Materials: Specifications and standards for all materials,
parts, and processes wh1ch are not spec1f1cal1y des1gnated herein and
which arene 3 —shall be
selected in accordance with MIL-STD—970

dmponents
that are not of a corrosion-resistant type shall be suitably protected to
resist [corrosion during the normal service 1ife of the compongnt. Unless
suitably protected against electrolytic corrosion,Cdissimilar metals as

defined in MIL-STD-889 shall not be used in 1nt1mate contact with each
Cadmium

Castings: Classification and inspectioncof ferrous and non-ferrous metal

castings shall be in accordance with MIL-STD-2175. If necessary to

agtvent legkage due to porosity, parts shall be treated in accordance with
-STD-276.

Forgings: Forgings shall be in accordance with QQ-A-367 or QQ-S-763.

'EungusaProof Materials: Materials that are nutrients for fungi shall not
e used|

Finish:

Anodizingl, plating, protective treatment, and painting of fuel sjystem
componentE shall(be as specified in the mode] specification and @applicable
detall drpwings:

Ident1f1cpt1on of Product:

Equipment, assemblies, and parts shall be marked for identification in
accordance with MIL~STD-130.

Color Identification:

Each fuel system component shall be identified by a red color, in
approximate conformance with Federal Standard No. 595, color number 11136.
The color shall be permanent and, when applied to parts that may come in
contact with fuel, shall not soften, chip, crack, or cause the fuel to be
affected in any way. The entire component may be red anodized but not less
than 20% of the external surface area of the component shall be red.
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3.7
3.7']

3.7.2

3.7.3

3.8

Parts:

Standard Parts: Standard parts (MS, AN or NAS) shall be used wherever
they are suitable for the purpose and shall be identified on the drawing
by their part number. Commercial utility parts; i.e., screws, bolts,
nuts, and cotter pins, may be used, provided; (1) they possess suitable
properties and are replaceable by the standard parts without alteration,
and (2) the corresponding standard number is referenced in the parts list
and, if practicable, on the vendor's drawing. In event there are not
suitable corresponding standard parts in effect on date of invitation for
bids, commercial parts may be used if they conform to all requirements of
this speTtfication:

Threaded Parts: Threads shall be in accordance with MIL-S-8879 or
MIL-S-7742. The use of pipe threads is prohibited.

Locking [of Parts: A1l threaded parts shall be locked by safety wiring,
self-logking nuts, cotter pins, or other methods approved by the procuring
activity. Safety wiring shall be installed in accordance with|MS33540 and
shall cgnform to MS20995. Self-locking nuts shall be in accordance with
MIL-N-25027 and MS33588. Lockwashers or staking are not permifted.
Components installed within a fuel cell shall not have safety wire.

Design and Construction:

The valve |frangible mechanisms shall_be designed to meet all opefational and
service fgrces of the aircraft while being designed to separate 3t a
predetermined point and load. Upon separation, internal self-sealing
mechanismg in each valve sectionshall automatically close and seal,
preventing leakage of system fluids. The design shall consider Vyisual
indication of valve position-and a means to prevent external leaKage after
separation due to foreign object contact with the sealing mechanisms.
Provisiong shall be designed into the valve to prevent fuel leakage in the
event of g partial fracture of the frangible section before the vValve
closes. Ypillage during separation and valve closure shall not exceed the
values ligted in(Table 1. The design of the valve shall be such|that no
external power  source or control is required for valve closure.
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3.8.1

3.8.2

3.8.3

3.8.4

TABLE 1 - Flow, Pressure Loss and Spillage

Valve Size Flow Rate Press. Loss @ 75°F Spillage
Dia, Inches GPM psi Max cC
1/2 10 4.0 3
3/6 20 4.0 8
1 50 40 19
11/4 80 4.0 38
1 1/2 120 4.0 65
2 200 4.0 150
2 1/2 250 30 300
3 300 3.0 520

Valve Gonfiguration: The outside_configuration of the valve,|such as the
method |of mounting, the types offiuid connections, and the permissible
envelope, shall be prescribed by the procuring activity to meet the
specifi{c needs of each fuel.system,

Construction: The valves-shall be constructed to withstand the strains,
jars, {ibrations, and-other conditions as specified in MIL-STD-1290 for
crashwgrthy fuel system. The valves shall not require, except for initial
preservation, special treatment or controlled environment during storage.

Fluid Media: .(The valves shall be suitable for use with Tiquigs conforming
to spegifications ASTM D 910; ASTM D 1655; MIL-T-5624; MIL-T-83133;
MIL-C-7024.Type II; and P-D-680 Type II.

Bonding: : resistance
is required through the valve assemblies from one end to the other per
MIL-B-5087 Type S.

3.9 Performance Characteristics:

3.9.1

3.9.2

Rated Pressure Range: The valve shall operate in the pressure range from
-5 to 60 psig or the maximum anticipated fuel system operating pressure,
whichever is greater.

Rated Temperature Range: The valve shall function in the fuel temperature
range of -65 to +160°F or the maximum anticipated fuel temperature,
whichever 1s greater, and in an ambient temperature range required by
MIL-F-8615.

-6 -
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3.9.3 Performance: The breakaway valves shall satisfy the following performance

requirements when subjected to the applicable tests specified in Section 4
and in the procuring activity's specification.

3'9'3']
3.9.3.1.1

3.9.3.1.2

3.9.3.1.3

3.9.3.2.1

3.9.3.3

3'9.304

30903-5 :

3.9.3.6

3.9.3.7

3.9.3.8

3.9.3.9

3.9.3.10 Sand and Dust:

Functional - Prior to Valve Separation:

Proof and Leakage:

to

There shall be no external leakage whe
the proof and leakage tests of 4.6.2.2.

n subjected

Negative Pressure Léakage: There shall be no measurable inward
leakage when an internal pressure of -5 psi is applied for a period of

Bm

Pre
Tab
pre
not
4.6

3.9.3.2 Funct
Propf and Leakage:.
amo
tes

Surge
of fa

Fungu
evide

Corro

accel

Contaminated Fuel Endurance:

test

external leakage test of 4.6.2.2.

asper 4767273

ssure Loss: The pressure loss shall meet the maximum s
Je 1 unless otherwise specified by the procuringractivi
ssure drop shall be determined in accordance with ARP86
exceed the specified pressure loss when subjected to t
2.4, using JP5 or corrected to the specificigravity of

ohal - After Valve Separation (Complete-or Partial):
External leakage shall not exceed the
int when each separated valve section 1s subjected to t
L of 4.6.3.

Flow: The valve shall not.cTose nor shall there be an
Ture or loosening of parts following the surge flow te

The valve shall fuhction properly and there shall b

B §

5ion Resistancei The valve shall function properly fol
rated corrosion test of 4.6.6.

Following the contamination fu
f 4.6,7, the valve shall satisfactorily pass the proof

Fue; eslstance and Extreme Temperaturei There shall be no

evide y ) )

self-sealing capability when the valve 1s subjected to the a
test of 4.6.8.

nce of deterioration following the fungus test of 4.6.5|

hown in

ty. The

B and shall
he test of
JPS.

specified
he leakage

y evidence
st of 4.6.4.

g no
lowing the

el endurance
and

or :
pplicable

Vibration: The valve shall not close nor shail there be any evidence of
structural failure, loosening of parts, leakage, or performance
degradation elther during or as a result of the vibration test of 4.6.9.

Shock

The valves shall not close nor shall there be any ev

jdence of

structural failure during or following the shock test of 4.6.10.

The valve shall function as specified after

subjected to the sand and dust test of 4.6.11.

being
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3.9.3.11

3.9.3.12

3.9.3.13

3.9.4 §
3.9.4.1

3.10 Ma
3.10.1

3.10.2

3.10.3

3.10.4

3.10.5

Disa

ssembly and Inspection: After completion of the qualif

ication

tests, disassembly and inspection shall reveal no indication of damage

or e

Burs

xcessive wear. (See 4.6,15.)

t Pressure: There shall be no external leakage or valv

e actuation

when the valve 1s subjected to the burst pressure test of 4.6.12.

Fire Test: The fire test, if required, shall be performed in
accordance with current standard practices and equipment as specified

in A
eparat
Separ

the w
or at
he in
Separ

4.6.14.

in 3.
requi

intain

Interc
shall

respec
MIL~I-
the dr

Repair
adjust

Replac
tools,

Servic
preser
order

Servic
years,
manufa

S1055 and by the procuring activity.

The valve frangible mechanism shall separ

tion Modes:
upon application of a force of 25 to 50% of the load required to fail

akest component of the fuel system adjacent to‘the val
a level specified by the procuring activity. ‘OSeparati
the form of tension, bending, shear or a cembination t
ﬁt1on may be caused by static loads, 4.6.)3 or dynamic

During separation, spillage shall bewithin the 1im
B, After separation each valve section shall meet the
rements of 4.6.3,

bility:

angeability: A1l parts having the same manufacturer's
e directly and completely interchangeable with each ot

to Installation and performance in accordance with Sp
500. Changes in manufacturer's part numbers shall be
wing number requirements of Specification MIL-T-31000.

nb111ty: The valve assembly shall be designed so that
ents, cleaningy or repairs are required during normal

eability: o _The valve assembly replacement shall not req
faci1itles, or highly skilled personnel.

ate and seal

ve assembly,
on modes may
hereof .
1oads,

its defined
1eakage

part number
her with

cification
overned by

no

Hire special

, except for
quired in

abildty: The valve assembly shall be so designed that
atton procedures, scheduled ma1ntenancg.y§]1 not be re
oty

e Life: Service 11fe shall be 10 000 flight hours or 1
whichever comes first. Service 1ife will be computed
cture to completion of calendar/flight-hour schedule.

0 calendar
from date of

gervice life.
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. n

3.12

3.13

4.
4.1

402

Safety:

These valves are identified as a safety critical item and the design shall
preclude all human-error/material-failure modes which could result in these

hazards:
a.

b.

Inadvertent closure of the valves

Inadvertent valve re-opening

¢. Leakage

d. Fail
proc

Drawings
Manufact
Failure

Each fai
shall be

QUALITY AS
Responsib
Unless ot

{s respon
specified

tre to close when subjected to crash impact loads defin

ring activity
irer's drawings shall conform to MIL-T-31000-
and Corrective Action Reporting:

reported to the procuring activity ‘in the format speci
SURANCE PROVISIONS:
11ty for Inspection:

herein.

nerwise specified in the contract or purchase order, th
5ible for the performance of all inspection requirement

od by the

ure detected during or following qualification or acceptance tests

fied by them.

supplier
as

The supplier may use his own or any other facilities

suitable For the performance of the inspection requirements specfified

herein, s
tn the co
perform a
Classific
The inspe
Qualf

Qualf

a.
b.

ibject to approval by the procuring activity or otherwi
ntract or order.
y of the inspections set forth in the specification.

ation of-Inspections:

rtion and testing of the valves shall be classified as

se specified

The procuring activity reserves the rifight to

follows:

fication tests 4.3

ty conformance tests 4.4
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4,3 Qualification Tests:

4,3.1

4.3.2

4.3.3

only th

Test Samples: The qualification test samples shall be subjected to the
following tests or as designated by the procuring activity. Two samples .
of each size shall be used as a minimum. Additional test sampies may be
required depending on the type of frangible section used and damage
sustalned during separation testing. Test samples may be repaired by
replacing the frangible sections for the added separation tests.

Depending on design and test methods, additional test samples may be
required as agreed upon by supplier and procuring agency. Supplier
assumes responsibility for reuse of a test unit after separation test and

d.

Test Sequence for the Test Samples: The qualification test'(se
be as 1]sted in Table 2.

nuence shall

ReJection and Retest of Qualification Test Samples: dn the event of a

fallure|during qualification testing, the procuring agency sha
notified within 24 h, testing suspended and a fatlure report t
recommended correction be submitted as soon as possible.

Concurrence of the procuring agency shall he obtained prior to
of testing, Indicating corrections and modifications and point
resumptijon.

4.4 Quality Conformance Tests:

11 be
ncluding

resumption
of test

Quality conformance tests shall consist of the acceptance tests and sampiing

4.4.1

tests.

Acceptance Tests - Production Lots:
Each valve assembly shall be subjected to the following:
a. Examination of-Product 4.6.1

b. Fung¢tional. (except pressure drop) 4.6.2

- 10 -
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TABLE 2 - Qualification Tests

Requirement Qual. Test

Test Sequence

Paragraph Paragraph Test Test Test
Unit Unit Unit
#1 #2 #Note
Examination of—Product 461 ] 1 *
Fuel Resistande & Extreme Temp. 3.9.3.7 4.6.8 2 2 *
Functional, Prlior tb Separation 3.9.3.1 4.6.2
Bonding 3.8.4 4,6.2.1
Proof & Extdrnal Leakage Test 3.9.3.1.1 4.6.2.2 3 3 *
Negative Prassure Leakage 3.9.3.1.2 4.6:2.,3 4 4
Pressure Logs 3.9.3.1.3 4:6:2.4 5 5 *
Vibration 3.9.3.8 4.6.9 6
Shock 3.9.3.9 4.6.10 7
Corrosion Resistance 3.9.3.5 4.6.6 6
Surge Flow | 3.,9.3.3 4.6.4 7
Contaminated Huel Endurance 3.9.3.6 4.6.7 8
Sand & Dust 3.9.3.10 4.6.11 9
Fungus 3.9.3.4 4.6.5 10
Static Load Separation 3.9.4.1 4,6.13 8 *
Dynamic Load Separation 3.9.4.1 4.6.14 H *
Functional, After Separation 3.9.3.2 4.6.3 9 12 *
Disassembly and Inspection 3.9.3.11 4.6.15 10 13 *
Burst Pressure 3.9.3.12 4.6.12 (R

NOTE: If additional test units are required, they shall be tested as marked.*

- 11 =
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4,4,2

4.4.3

4.5

4.5.1

405.2

4.5.3

4.5.4

Sampling Tests -~ Production Lots: Two valve samples shall be selected
from each lot of 100 or fraction thereof manufactured and submitted for
acceptance at the same time or as specified by the procuring activity and
shall be subjected to the following: _

a. Examination of Product 4.6.1
b. Funqt1ona1. Prior to Valve Separation 4,6.2
¢c. Static Load | 4.6.13
d. Funetional—After Valve Separation 463
e. Digassembly and Inspection 4,6.15

NOTE: |One each specimen subjected to shear and one to_tension load.

Rejection and Retest - Production Lots: Failure of any representative
sample [shall be cause for the rejection of the Yot represented. Valve
assemblies which have been rejected may be reworked to correct the defects
and regubmitted for acceptance. Before resubmitting, full pagticulars
concerning previous rejection and the action taken to correct|the defects
found In the original rejection shall be furnished the Procuring

Activity. Valve assemblies rejected after retest shall not be submitted
without the specific approval of the:Rrocuring Activity.

Test Conditions:

Unless otherwise specified, the following test conditions shall|apply during
the testq performed in accordance with this specification.

preservative compounds, except permanent protective coatings such as
paint, [shall be removed from the external parts of the unit and from all
internal parts which are normally wetted with fuel,

Cleaning: Prior to testing any valve assemblies, all 1ubr1ca3ts and

Test Fllutd: <Unless otherwise specified, the test fluid shall |be in
accordance ‘With TT-S-735; P-D-680 Type II; or MIL-C-7024 Type |II.
Room Temperature—and P 1 tests

shall be conducted at temperatures of 60 to 90°F and at 10cal barometric
pressure.

Temperature Tolerance: Unless otherwise specified, the temperature
tolerances in Table 3 shall be maintained:

TABLE 3 - Temperature Tolerances

Specified Temperature Tolerance
Above 100°F + 10°F
Below 100°F + 5°F

o

- 12 -
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.5.5

Te

.6.2

()]

2.1

.6.2.2

o))

. 0203

.2.4

Attitude: Unless otherwise specified, all tests shall be conducted with
the v?lve assembly mounted in the attitude specified by the procuring
activity.

Test Equipment Calibration: Test equipment required to perform the
testing described herein shall be calibrated within the specified periods
established by MIL-STD-45662. Ranges and accuracy of instrumentation
shall be capable of providing test data within the specified tolerances.

st Methods:

Examina§ion of Product: Each valve assembly submitted for acctptance
shall be carefully examined to determine its conformance to(th
requirements of the specification and the procuring activity
requirements. This examination should include, but not 'hecessarily be
1imited |to, envelope dimensions, weight, materials, and-finishes.

Funct101a1, Prior to Valve Separation:

Bonding: The valve assembly shall meet the<requirements of 3.8.4.

Proof |and External Leakage Test: The valvé assembly with the valves
open shall be pressurized to 2 psig fordl min, at operating pressure for
1 minjand at proof pressure (twice operating) for 1 min. There shall be
no evidence of leakage at any pressure, failure, malfunction] or
permanent distortion at proof pressure.

Th1s1 est shall be extended \to 5 min at each pressure for qualification
testing.

Negative Pressure Leakage (as applicable): The valve shall pe installed
in a minimum volume test system and an internal pressure of 5 psi

Tocked in for a period of 5 min. Temperatures shall be maintained
constant within _42°F and the pressure observed during this pgriod.
There|shall beCno measurable leakage (reduction in pressure peading in
exces$ of 0.5 psig) during this period. This is a qualificafion test
requiyement-only.

Presslire)’'Loss: HWith the valves in the valve assembly open, fest for
pressure Toss 1n accordance with SAE ARPB68. Sufficient data shall be
recorded to permit the plotting of curves. The pressure loss graph
shall show the net pressure loss versus flow rate of the valve assembly
using test fluids as specified by the procuring activity. The pressure
loss shall not exceed the pressure loss specified in Table 1 or as
specified by the procuring activity.

Functional, After Valve Separation: Each valve section with the
self-sealing mechanisms closed shall be pressurized at 2 psig for 5 min
then gradually increased to proof pressure and held for 5 min. No
external valve Teakage in excess of 1 drop per minute is allowed. There

shall be no failure, malfunction or permanent distortion at proof pressure.
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4.6.4
4.6.5
406'6

4.6.7

4.6.8

4.6.9

Surge Flow: A complete valve shall be subjected to a flow of
the rated flow in the normal fliow direction for 5 s minimum.

flow pattern shall be repeated 20 times; 10 in each direction.
shall be examined for evidence of flow blockage, internal dama
Zugjgczed to the leakage test of 4.6.2.2 and the pressure drop

Fungus: A valve assembly shall be Subjected to the fungus tes
MIL-STD-810, Method 508.3. If there are no fungus-supporting
this requ1rement may be satisfied by certification.

Corrosifon Resistance: The compTlete valve shall be subJected
corrosion resistance test of MIL-F-8615. ,

Contamijhated Fuel Endurance: A test fluid in accordance with
Type I, containing contaminants at the concentration specifiec
MIL-F-8615 shall be circulated through the unit for<a period ¢
Flow shall be approximately one half the rate specified in Tak
completfion of the tests, the unit shall be subjected to the 1¢
of 4,6.2.2 herein,

Fuel Rejsistance and Extreme Temperature: ‘The valve shall be s
the fuel resistance and extreme temperature test as shown in T

The tests shall be conducted in a continuous manner and each p
follow [the preceding one in the order 1isted. The soak period
phase shall be conducted with the connected couplings totally
continupusly in the specified fluid with the ports open. For
periods|, the coupled couplings shall be drained, without discg
and blown dry with the ports open and placed in a test chamber
at s?ecified temperature. (160°F) continuously circulating aroy
specimep.

At the konclusion.of each soak and dry period the coupling sh
subjectpd to the/proof and leak test of 4.6.2.2. The tests f
Phase I[ and II.shall be conducted at room temperature using t
shown ip Table 4. The tests following Phase III shall be con
soak temperature, then repeated at room temperature.

Vibration Test: The vibration test shall be performed in acco
the applicable vibration tests of MIL-STD-810, Method 514.3 or
specified by the procuring activity. .The va]ve shall be subje
functional tests of 4.6.2 upon completion of the vibration tes
shall be no evidence of structural failure or loosening of par

two times
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