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This specification has been‘spproved by ‘the Department »*
. of the Air Force -and by .the Navy:Bureau of ‘Aeronautics.’

1. SCOPE

,  MIL-F-86I5(ASG)

L 'MiLITARY"‘S‘PEQI_FIQATIOI\" s i et e M

FUEL SYSTEM COMPONENTS §- R
© *.GENERAL SPECIFICATION-FOR : X

E e e P i
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1.1 This speeificatioii’ covérs ‘the réqiiréments for aircraft fuei-system components

such as pumps, valves; Filtérs; “stiainers, filler units, filler caps, fuel CG control

units, fuel tank transfer ‘préssure regulators, fuel tdnk vent pressure control units, and

similar functional components. (See Segtion 6.)

e i L

2. : APPLICABLE SPECIFIGATTONS; STANDARDS, DRAWINGS, AND-PUBLICATIONS- -

2,1 The following specifications; standards, dfawings, and publications, of the
issue in effect on date of dnvitation for bids, form a part of this specification to the

extent specified herein:
SPECIFICATIONS
Federal

P-5-661
QQ-M-151

QQ-P-L16
Militarx

"MIL-C-5015% 7 - *

MIL-D-5028
“MIL-E-5272

MIL-E-S557-*
mfFaSlél
MIL-F-55725 ¢

MIL-F-5616
MIL-F-562L

E,\) c 0 5?:'9?“ = <3~}

47 Puély

Solvents Dry-Cleaning
Metals; General Specification for
T EASpectRofof . 2t it L e e 2T
Plating, Cadmium (Electrodeposited) .

[

< -Connectors;. Electrical” : RSERNES
Drawings’and ‘Data Lists; Preparation’

- tof~(Fo¥ Englhes;iAtcessories and:(ther™ .
- hiFiTiary Bquipment)

Environmental Testing, Aeronautical and

wSenoi U AgSociated Bquipmerity General Specifi<it

cation for -

- | * Enamely Heab-Rebisting, Glyceryl-Phthalate,

si iFgel; Refered, Aireraft Turbine ang Jet &

. Bnglpgr "o s ok

~Aireraft Reciprodating Engine.:™7 75
Fuel; Aircraft Engine, Grade JP-1

Fuel; Aircraft Turbine and Jet Engine,

Grade JP-3 and JP-k
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MLF-BASUSY). L S

,m-msaé 7+~ Fuel System Components; Model

Specification fer
MIL-H-3136 Hydrocarbon-Fluid, Standard
. Test
MIL-I~6181 Inteérference Limits, Tests and

Design Reguirements, Aircraft
Electrical and Electronic

Eguipment :
MIL-P-5315 Packing, "0" Ring, Hydrocarbon Fuel
_ Resistant =
MTL-P-606} Packing of :Lightweight Aircraft
' Accessories '
MIL-P-6871 Plaving, Chrpmipm.. -
MIL-P-6889  Primer; Zinc-Chromate: i@r -Aireraft
. Bse
MIL-P~6906. - . Plates, Information and. Identificatien :
MIL-P-7105 .. .. Pipe Threads, Iaper, Aeronautiecal .
] National Form, Symbpl ANPT
© MIL-S-TTh2 Screw Threads, Standard, Aerenautical
MITL-H-5086 Wire, Elect;-a.cal 600-~Volt, Copper,
Airerafi

JANMSTHS o Mm.sturevResastance-Test, for Material.
RN R Tiems Used in Electronic, Commmicar .
- don, -and E:Legtm.cal Equlpment :

Air Forge-Nawy Aeronautical

AN:QQ»A:,@,_%“ . -Apedie-Filmss Corrosion<Probeetive
(for) Aluminum Alloys
sw-x,m o Nuts, Self—Lockz.ng, 55@°F -
.STANDARDS o | ' <
MIL-~STD-129 Marklng of Shipments
MS529513 Packing 0" Ring Hydrocarbon Fuel
Resistant
DRAVTNGS .

A:Lr ForcevNavy Aerena.utmal t.a dard __raﬁmg__

'AN995 Wire - Lock
AND1O0LS Bosses - Straight Internal Thread
Engine
AND10050 . Posses - Standard Dimensions for-:
e . fagked. Sesl, Straight ‘Thread
ANPODS6 . . . . .- Fiitting Erd - Standard Dimensions
C . : for: Flared Tube annectj.on apd Gasmet
v Pead - B
ANDIGO66 . .- .. Conmectors ~ Elect,rwal Receptacle,
Integral Mounting.
AND1GO68. - - . Nuts:and Plate Npbs - Self Locking, .
. . Functional Limitatior
 BNDIOO86. . . . - Fibtting Installation ~ - Flared Tube
and B@se Swiwel .

AND1O398 - . - Aidetals - Defa.mtlon é.f Dissimilar.
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S  MIL-F-B6L5(ASGY
PUBLICATIONS -

“No. m3 Y ‘Spécificdticns and Standardsi Use of
No. LlO Age-Controls Fuel System Synthetic
) Rubber Part . .
(Cop:.es of speciflcatlons, s‘béndards 5 and: drawings requlred by" contrac’oers i connecﬂzorx
‘with specific procuresient functiors should be obt ed frOm the procuring act:w:Lty or as
directéd by the contracting officer.) :
2.2 Qther publ:.catlons. The follow:.ng publlcatlons > of the 1SSue 1:1 efi‘ect on
date of invitation for bids,; unless otherwise stated, forms 3 pazft of this specification
to the extent specified hereins
Nationdl Advisory Committee for Aerongitics o

Report No. 218  Standard Atmosphers. Tables and Data

(Copies of this publication may be obtained from the Refsearch Informatlori Division, NACA,
172, F Street, N. W., Washington, D. C. ) . st DT rEe .

3.  REQUIREMENTS ' o
3.1 Model speécification.- A fusl system component model speécification conforming
to Specification MIL-F-8616, shall be submitted by the component mnufacturer for approval.

3.2 Materials.~ Materials and processes used by the nsfufEcburer of fuel systen
compohents shall be of high quality, suitable for the purpose,; and shall conform to -
applicable Government speclflcatlons. Materials conforrhlng £o- coritractors’ specifica«
tions may be used provided the specificaticns are reléased by the: Services and comtain
provision for adequate tests. The use of contractoris specifid atlohs shall not consti-
tute waiver of Government imspections A1l materizls teed in'the component shall be
sufficiently resistant to fluids conforining o Spécificitions MIL-F:5161, MIL-F~5616,
MIL-F~562), MIL-F-5572, dnd MIL-H-3136, of aromatic content from O to 30 percent to

~

-agsure satlsfactory operatlon as herefn defined. =

3.2,1 Metals.- A1l metals used in the construction 5f fuel system components’
that are not of a corros:v.on~re51st1ng type, shall be sultably protected 16 resist corro-
sion during thé normal service life of th¢ compoment. The useé of dissimilar metals,
especially brass, copper, or steel, in contact with alwumum or’ aliminumh alloy, shall be-
avoided where practicable. D:Lss:unlla.r metals are deflned by Draw:l.ng ANDI0398. Magnesium
shal_l not be used in fuel system components. . .

3.2.2 Seleet:l.on ‘of 1 Lges Spe&nflcaumns and standards for all materialy,
parts, and Government certification and approval of processes and équipment,’ which aye
not specifically designated, hereln &nd which are neces ary for the ex cutlon of thls .
spec.rt‘:ccatlon, shalX be selécted in accordance with > 134
provxded in the following parsgrapl. -

3.2.2.F " “Standard parts.s - Standard par‘bs (M5, AN, or JENY. shalX
they are suitable for the pufpose,” and sHall be 1denb1fle& on the’ draw ¥
numbers. Commercial utility parts such as screws, bolts,~ ey
be used, prov1ded ‘thiey possess sultable propertle k: C
parts (MS, AN, or JAN) without alteration, and piv 5 corPesporiding ‘Standard pat :
nunbers are referenced in the parts list and, if practicable » oh the contractor's- drawings.
In the event there is no suitable correspond:mg standdrd part in effect on date of invi-
tation for bids, commisrcial parts may be used: provmed tItiey ceni‘om 1Lre_u1rements _
of this Speclflcatlon. . o o s T R -

3.3 Design and construction.-

" '3.3.1 ‘D"'e's‘ign.-' Fuel ‘systet COmponents ‘sha1i be des:l.gned in accordane.e w1th
standard aircraft practices. The weight and size of the wiit shall be képt to a’ m:m:.mum. )
and safety shall be of paramount considerationr.
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3.3.1.1 SEcml ‘tools.- The design-shall be’such that dlsassembly and replacement
of parts of the fuel system component shall be 'compllshed Without thie use of special
tools.. . . :

s

3,3.2 Detailed design requirements.- “The de’én:;:[ed design requ:'xrements shall be
specn.fled by the model speca.i‘:.cat:.on and shall- 1nc1ude the. follomng data, 1f appllcable-: .

P

(a) Installatlon characterlstlcs- BN ¢

o »:-(l) ,Mounhlng detall {;anlude normal mount;mg
_ position if critical)
(2) Over-all dimensions ... . e
(3) Location, size and: type of‘ p111m I
éfectrical cohnections B
- (L) : sServicingrelearance . % ow AS T wa o LmDT T
(5) Direction of flow e L Lt

l (b) Material of construction:
0y Fratbea -
(2)  Preatmétit . e
mESle (3) Flm.sh e 4‘ PR T

i'Control 11ml'bs

3.3.3 Cons‘bructlon. The fuel system component ‘shall be constructed to m.thstand
the strains,: ;jars 2 v1bratlons, and. other, conditions- 1n01dent to shlpp:mg 2 storage installa-
tion,,, and se.rv:l.ce use,..l‘ - Lo -

.3 3 1 "0" rlng packlng. Ail ~' rlngs all conform to the requlrements of
Specification 'MIL-P-5315 and the dimensional requ;Lrements of Standard MS29513._

33 3.2. . Electrical, devices.=- . Fuel system components incorporating electrlcal
: dences shall conform to the. follow:mg reqm.rements whenever apphcaﬁle. .

i 3"3 3. 3 vD-c operatmg voltage. Equ,:meent mtended for ise in 28-—volt d—c N
eleckt ca,l 5 tems sha,ll operate satlsfactorlly over. a range of voltage from 18 to 30
vplts. L . . . o . . . e

3.3, 3 BT A-e operat:.ng ‘volta La_d frequency. - Equlpment 1ntended for use in,
' ]_'L5/200—volt lipD=Gycle electrical systems shall operate satisfactorily at any:applied, .
frequency between 380 and 420 cps and at any applied llne-to-l:me terminal voltage
between 190 and 220 volts. - e

3.3.3.5 .Wire.- Internal wire other than w:\.ndlngs shall be 1n accordance w:Lth the
requlremen'bs of Spec:Li‘ 1catlon MIL-W-5086 g -

44
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3.3.3.6 Electrical connectors.~ On fuel system components incorporating
electrical dev1ces, the electrical connectors shall be in accordance with Specification
MIL-C-~5015. - The size and type of comectors shall be as specli‘led on the manufacturer's
drawing. - .

3.3.3.7 Grounding.- Each electrical comnector used in a fuel system component
shall incorporate a ground return terminal.

3.3.3.8 . Lubrication.- Fuel system components shall not require added lubrication
during their normal life. Parts in contact with the fuel shall not be lubricated.

3.4 Interchangeability.- All parts having the same manufacturer's part number
shall be directly and completely interchangeable with each other with respect to in-
stallation and performance. Changes in manufacturer's part numbers shall be governed
by the drawing nunber requirements of Specification MIL—D-SOZS.“_H_.‘_b_wm_n____“_m o

3.5 - Color identification.— "Each fuel system component shall be. marked by a red
color in conformance with Army-Navy Aircraft Color Standard Code No. 509. The color
shall be permanent, and when applied to parts that may come in contact with fuel the
color shall not soften, chip, crack, or cause the fuel to be affected in any way. The
marking shall consist of a band 1/]4 ‘inch wide, by 1 inch long on each side or around the
component, a L5-degree arc 1/l inch w:Lde on both suies of this component or the entire
component may be colored. :

36 Finish.-

3.6.1 Anodlzmg. A1l aluminum-alloy parts shall be anodized in accordance: with
Specification AN-QR-A-696, or adequately treated in some other acceptable manner for
corrosion prevention. : :

-
X

3.6.2 Protective treatment.~ Steel parts, other than corrosion-resisting steel
not in moving contact, shall be cadmium plated in accordance with Specification QQ-P- h16
type II. Wearing surfaces shall be chromium. plated in accordance with Specification .
MIL-P-6871, or adequately treated in some other acceptable manner for corrosion preven-
tion, where galling of cadmium plating would cause malfunctioning. Brass, bronze, and
copper-alloy parts shall be cadmium plated, or adequately treated in some other. acdeptable
manner for corrosion prevention., Stainless-steel parts shall be passivated. -

) 3.6.3 Paint.- Any parts painted shall be f:mlshed with one coat of primer conform-
ing to Specification MIL-P-6889, type I, and one coat of emamel conforming to Specifica-
tion MIL-E-5557, type Iv. .

3.7 Synthetic-rubber parts.-

3.7.1 Marking.- All synthetic-rubber parts such-as diaphragms, but excepting
#0" rings and parts with no suitable surface, shall have pr:mted stamped: with ink, or -
otherwise noted on the part, the year and month of the curing date of the part.

3.7.2 Sernceab:.lltx ~ All synthetic-rubber parts shall be readﬂ_y replaceable
with a minimum replacement of attaching parts.

3.7.3 Uniformity.- For components which include parts fabricated. on 'synthetlc
material in contact with fuel, manufacturers shall control subsequent batches to provide
for wniformity.

3.7.4 Age controls.- Age controls for synthet:.c—rubber parts shall comply w1th
the requirements of ANA Bulletin No. [10.

T3¢
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3.8 Parts list.- A mamufacturer!s parts list,-submitted in compliance with para-
graph b.2.1, shall list the unit nomenclature, manufacturer's type number, and the
mamufacturerts outline drawing number for each unit of -the fuel system component., A
manufacturer's parts list number shall be assigned to each parts list. .

3.9 " Threaded connections.- .

3.9.1 . Pipe threads.- Pipe threads shall no£ be used on fuel system components,
except. for permanent closures in which case the pipe threads shall conform to Specifica-
tion MIL-P-T105. . L ' .

3.9.2 - Screw.threads.- Machine screw--thréads shall conform to.Specification
MIL—S—'??J.L_Q.. . o _

3.9.3 Locking of parts.- All threaded parts shall be positively locked by safety -
wiring, self-~locking nuts in conformance with Specification AN-N-10, cotter pins, or
other approved methods. Safety. wire -shall have a minimum diameter of 0.032 inch and
shall conform to Drawing AN995. Self':locking nuts shall be. uséd ‘in accordance wit
Drawing AND1OO6B. Staking and the use of lockwashers is -not permitted. . :

~ 3,9,y .~ Plunbing connections.- .Threaded plirbing connections shall conform to
Drawing. AND10056 or: AND100S0, except that bosses provided for installation of drain valves
incorporating machine screw threads shall conform to Drawing AND1OOL9: Swivel-fitting:
connections shall conform to Drawing AND10086. .

3,10 Performance.- Fuel system components shall satisfy the performance require-
ments .when subjected to the tests-described in Section L. . - ]
- 311 ';N-Iarkings.— A11 marking shall be durable to prevent obliteration resulting
from -service. .
.. 3.11.1 Part humber.- Bach part and assembiy shall be marked with a pa&t: number
which shall be the same as the manufacturer's drawing number, except under the following
'conditions: » . - : g RN - ) .
: '(a). Pé.fté 6r ass‘embiies which do not-have - suit ible or .-
_sufficient surface for a part number. :
- (b) ~Assemblies which are permanently assembled by welding,
o - brazing, soldering, or riveting. These shall carry -
their assembly part number. o

3.12.. Identification of product.-~

3.12,1- . Nameplate.~ A.nameplate copforming to Specification MII-P~6906 and con-
taining the following information properly.and legibly filled in, shall be securely
attached to the component, or the same information may be.etched, engraved, embossed, or-
stamped in a suitable location on the compoment.

"(FUEL SYSTEM COMPONENT NOMENCLATURE) -
‘Specification MIL-F-8615
Manufacturer's Part No. - : e
Serial Number (may be deleted if the.component is.-
 not normally identified by a serial number)
~ Contract or Order No. . :
.- -Manufacturer's name or trade-mark
Us
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3.12,2° " Use of AN or MIL des:.gnatlons.- AN or MIL de51gnat10ns shall mot’ be o
applied to a product, except for Qualification test samples, nor referred to in corres- p
pondence, until notice of approval has been received from the act1v1ty responslble for o 1
qualification, or from the Aeronautlcal Standards Group. o

3.13 Report of Qualification test.- The reports submitted in compl"iance with
paragraph L.2.1 shall include the following:

(a) Report of all tests, graphically presented when poss:Lble
together with a detailed statement indicating compliarice
or extent of noncompliance with all requirements of this
specification, referring specifically to paragraph numbers.
Wherever a requirement is con31dered 40 be-not applicable s
the report should so state this,

(b) Summary of Endurance test.
(c) Diagrams of all test setups.

(d) Reproducible outline and description of tests and test
conditions. Where tests specified in this specification
are not considered applicable, the réason, and’ the substi-
tuted test shall be clearly descrlbed. o

- (e) Coples of test log sheets.

(f) Photographs when avallable.

3.1 Drawings.- Manufacturer's assembly and detail drawings shall conform to the
requirements of Specification MIL-D-5028, S oo

3.15 Workmanship.- Workmanship and finish on all parts shall be in accordance with
high~grade mamifacturing practlce covering this class of aircraft accessorles.

. 3.15.1 (Cleaning.- A1l parts shall be clean and free- from dirt, sand, metal ch:.ps )
and other foreign matter du_rlng and after assembly.

L. SAMPLING, INSPECTION AND TEST PROCEDURES

4.l Classification of tests.- The inspection and testing of fuel- system components
shall be classified as follows: ' ' o

{a) Qualification tests: Qualification tests are those tests-
‘accomplished on samples submitted for quallflcatlon as a.
satlsfactory product ‘

{(b) 1Inspection tests- " Inspection tests are those tests accon~’
plished on fuel system components manufactured and submltted
for acceptance under contract.

4.2 Qualification tests.-

Lh.2.1 Sampling instructions.- Unless otherw:.se specn.i‘led each Quallflcatlon test
sample shall consist of two sets of components of each manufacturer's part number upon
which qualification is desired. The number of components in each set shall be that
necessary to perform the applicable tests as indicated herein. One set of components
shall have been tested by the manufacturer in accordance with this specification prior

I35



MIL-F-8615(ASG)

to being forwarded to the testing activity (each ¢
The components shall be accompanied by one complet,
manufacturer's model specification, a.
results of the manufacturer's tests.

forwarded to the testing activity designated in th
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parts list, an

omponent shall be qualified separately).
e set of manufacturer's drawings, the

d a complete test report showing the
Samples shall be identified as required and ]

e letter of authorization from the

activity responsible for qualification. (See paragraph 6.3.)

k.2.2

of the tests, as applicable,
actual or simulated service,

Tests.- The Qualifiéation tests of any fuel syétem component shall consist
in the order indicated and any additional tests, including
considered necessary to determine that the particular

component conforms to the requirements of this specification.

h.2.2.1

Components employing no moving parts.-

parts, the following tests,.

order listed, on a single sample:

Lh.2.2.2

Components including movin
component has moving parts but do
as described under "Test methods,

Leakage
Calibration

Fuel resistance and extreme temperature

Vibration .
Contaminated fuel
Accelerated corrosion
Strength .
Disassembly and inspection

Sample No. 1

(a)
(o)
- (e)

(d)

(e).

h.2.2.3

Leakage

Calibration

Fuel resistance and’
extreme temperature

Contaminated fuel endurance

Disassembly and inspection

When the componenﬁ has no moving

rts but no electrical eguipment.-
es not include electrical equipment, the following tésts,
#shall be conducted in the order listed:

Components including electrical Aequipment..-

as described under "Test methodé'_, * shall be conducted in the

When the

Sample No. 2

(a) Leakage

(b) GCalibration

(c) Endurance

(d) vVibration

(e) Corrosion resistance

(f) Strength -

(g) Disassembly and inspection

When components include

electrical equipment, the following tests, as described under "Pest methods,"shall be
conducted in the order listed: = : . :

Sample No. 1

(a) Dielectric strength

(b) Leakage

(e) Calibration

(d) . Fuel resistance and extreme
temperature

(e) High ambient air temperature

(f) Low ambient air temperature

(g) Humidity

(h) Contaminated fuel endurance

" (i) Disassembly and inspection

Sample No, 2.

(a) Dielectric strength
(b) - Leakage

(c) Calibration

(d) Endurance

{e) Corrosion resistance
(f) Strength '

(e)

Disassembly and inspection
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Sample No. 3 Sample No. I

(a) Dielectric strength (a) Explosion-proof 1/

{p) Leakage. {b) Dielectric strength

(c) Calibration (¢) Leakage

(d) Vibration (d) Calibration

(e) Sand and dust (e) Radio interference

(f) PFungus resistance . (f£) Humidity

(g) Dlsassembly and :mspect:.on (g) .Disassembly and inspection

1/ Additional sample shall be furnished where drilling required
for the Explosion-proof test may make the No. L sample unsatis-
factory for additional tests. .

h.2.2.; Rejection and retest of qualification samples.- If, during the Qualifica-
tion tests, a.major part fails, the test shall be terminated. The replacement unit. S e
assembly shall have a'redesigned part or one of different material corresponding to the
failed part, except that if the failure was caused by faulty miterial or workmanship,
the " procuring activity may authorize the installation of a part of the original design
and material with the defect overcome. The Qualification tests shall be considered
completed when every major part has concurrently completed the Qualification tests.
Minor parts may be repla.ced and penzlty runs conducted at the option of the procuring
activity.

L.3 . Inspection tests. The Inspection tests shall ctonsist of Inc_iividuél tests and
Sampling tests . ’ :

4.3.1 Individual tests.- Each fuel system component shall be swbjected to an
Examination of product and the following tests, as described inder "Test methods":

(2)¢ Dielectric strength
(b) Functional - at rated conditions only
(¢) 1Internal leakage (-1l psi and +60 psi only)
(d) Proof pressure
(e) Power requirements - at rated conditions only -

L.3.2 Sampling tests.- One fuel system component shall be selected by the
Inspector from each lot of 200 or fraction thereof on the order, and manufactured and
submitted.for acceptance at the same time.

L.3.3 . Tests.- The Inspection tests of fuel syétem components shall consist of
Individual tests, and the following tests, as described under "Test methods":

(a) Examination of product
(b) Leakage

(c) Calibration

(d) Strength

In addition, the Inspector may require that the component be subjected to any other
applicable test, as deemed necessary to determine conformance with the requlremerrbs
specified hereln.

h.3.4  Rejection and retest.- Failure of any representative sample shall be cause
for the rejection of the lot represented. Fuel system components which have been
rejected, may be reworked to correct the defects and resubmitted for acceptance. Before -
resubmitting, full particulars concerning previous rejection and the action taken to
correct the defects found in the original shall be furnished the Inspector. Fuel system
components rejected after retest shall not be resubmitted without the specific approval
of the procuring activity.
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h.i  Test conditions.- Unless otherwise specified, the following test conditions
shall apply during the tests performed in accordance with this specification.

i.h.l Cléaning.- Prior to testing any fuel system component, all lubricants and
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. ) ‘ . . o

4.2  Test fluid.- Unless otherwise specified herein, the fluid used for testing
shall be fuel conforming to Specification MIL-F-5572, or test fluid conforming to Speci- -
fication MIL-H-3136, type I. Other fluids such as fluids conforming to Specification
P-5-661 may be used only with the specific approval of the proéuring activity.

')4.)4.3 Room temperature and pressure.- Unless otherwise specified herein, all tests
shall be conducted at a temperature of 60° to 90°F and at atmospheric pressure. .

bk Altitude.- Altitude pressures shall be determined from NACA Report No. 218,
Tables and Data on Standard Atmosphere. ‘ ' :

‘L5 Attitude.- Unless otherwise specified, all tests shall be conducted with the
component installed in the normal mounting attitude. a

L.5 Test methods.- The model specification shall jist and describe the detailed )
test procedures of the applicable tests. The required performance of the component during
or after each test shall be included. This information shall be presented by curves when
applicable. ' ' '

4.5.1 Examination of product.- Each fuel system component submitted for acceptance
shall be carefully examined to determine conformance with the requirements of this speci-
fication (including the contractor's approved drawings and specifications) not covered by
tests. =

< -

l.5.2 Leakage .- Test shall be conducted to determine both internal and external

leakage. . C

L.5.2.1 Internal.- This test shall be applicable to all components whose function
in the fuel system includes that of shutting off the flow of fuel in any manner. The
Internal leakage test shall be-conducted on the component in the Ushut-off" position by
applying pressurés to each port from -6 psi to +60 psi, or 125 percent of the maximum
operating pressure, whichever is greater, unless the function.of the unit in the fuel
system is such that 1t is not reguired to withstand such pressures without excessive
leakage even though these pressures might exist in the fuel system. The leakage permitted
during this test shall be as specified in the model speeification or drawing and shall be
consistent with the application. Generally, leakage rates greater than 10 drops per
minute are considered -excessive. ’ :

4.5.2.2 External.- The External leakage test shall be applicable to all fuel
system components and shall be conducted over & pressure range from -6 psi to +60 psi
or to 125 percent of the maximum operating pressure, whichever is greater, Unless
otherwise specified, no external leakage shall be permitted. : :

L4.5.3 Calibration.- The Calibration test specified in the model specification
shall include the foliowing tests, when applicable. The data recorded during these tests.
shall be sufficient to.permit the plotting of curves demonstrating each major performance
characteristic of the unit under test. The performance shall be as specified in the. '
model specification or drawing. ‘ ' :

10
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k.5.3.1 - Functional.~" This test shall demonstrate the ability of the unit to
perform its J.ntended function in the anrplane over a range. of flows and’ pressures
consistent with the application, and, in the case of electrically opera'bed equlpment
over a range of input.voltages and i‘requenc:Les as speclfled in paragraph 3 3.3.3 or

3.3.3.4.

h.5.3.2 Pressure drop.- This test shall be applicable to all ﬂcompo‘i'ients whose
function in the fuel system is such as to affect the total pressure drop of the fuel = -
system: .The Pressure drop test shall be conducted over a range of flows that completely -
covers the design capacity of the unit, and sufficient data shall be recorded to permit
the plotting of curves. The pressure-drop graph shall show the pressure drop of the
component using the test fluid AP obs,, and the pressure drop of the component
corrected to fuel in accordance with Specification MIL-F-5572, -grade 115/1}j5 (reference
viscosity 0.L4L62 centipoises, reference specific gravity 0. 696) using the follow1ng
formulas . .

) . 25 .75 . N . ' s . . .lA PP e e e
g 696\ . - PR _..h 2 {1 - L L
APcorrec’c.ed. (O_ﬁéz) . x(o‘-ée9—> R A?Qbs-., +, 7.“(2 x10 x@G X(D_-J.-E = :5;)_?) .

Wheres /U= absolute v1scosz.ty in centlpo:Lses of test fluid
@ = specific gravity of test fluid .
.G = rate of flow in gallons per mimte )
D; = inside dlameter of 'inlet, tube, 1nches "
D, = inside d:\.ameter of outlet tube, inches
. A P obs. = observed pressure drpp"-;,-psi_

The allowable pressure loss shall conform to the -n-e'qu_.:ii.;'eme_nts of- the model specification.

L.5.3.3 Pressure control.- This test shall be applicable.to all components where
the actuation of the component is dependent upon fuel system pressure. This test shall
be conducted using a simulated installation and actuatlng fuel pressures shall be varied.
over a range that completely covers: the design capacity of the compornent.

}.5.3.4 Flow control.- This test shall.be appllcable to all components where the
actuation of the component is dependent upon fluid flow in the fuel system. -This test
shall be conducted using a simulated installation and with fluid flows that completely
cover the des:Lgn capacity of the component. ,

4.5,3.5 Level control.- This test shall be applicable to all components where the
actuation of thé component is dependent upon fuel level in a component of- the fuel .system.
This test shall be conducted using a simulated installation and with actuatlng fuel levels_-
that completely cover the des:Lgn capacity of the component.

k5. 3.6 Altitude.- ThlS test is .applicable to all fuel system components. in which
the performance may be affected by reduced atmospheric pressure. The test ‘conditions
shall simulate those occurring in the .aircraft with a fuel temperature of 110° to 115°F
and with a rate of ¢limb and terminal altitude as spec:Lfled in. the model’ spec:.flcatlons.

h.S 3.7 Extreme attltude. This test is -applicable to a.ll components in. whlch the
performance may be affected by attitudes other than normal. The test cond:.‘blons shall.
simulate those occurring in the aircraft, . .

1
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%.5.3.8 Power requiremeucs.- The Power requirements test shall e applicable to .

all components regquiring an external source of power for their operation whether this
source be electrical, mechanical, manual, pheumatic, hydraulic, or other. This test
shall be conducted over the complete range of operating flows ahd pressures.

L.5.h Fuel resistance and extreme témperatﬁre.- The Fuel resistance ‘and extreme
temperature ‘tests are appiicable to all components containing nonmetallic parts which
may come in contact with fuel and shall be conducted in accordance with the appropriate
table: - '

Table I - Applicable to fuel system components employing
no moving parts. ’
Table II - Applicable to fuel system components employing

moving pirts but no electrical equipment. - ‘

Table III - Applicable to fuel system components incorporating
electrical equipment.

'4.5.5 Endurance.- The Endurance tést shall be applicable to all fuel system
- _components jncorporating moving parts and shall be conducted in accordance with table
TV. The unit shall be operated at its maximum operating load condition for a number
of cycles or period of time consistent with 1,200 hours of airplane operation or as
‘specified below, whichever is the more severe: ’

(a) A1l fuel system components having a definite cperating

' cycle and which normally operate more than 10 times per
flight shall be subjected %o a minimum of 100,000
complete cyclesj all others shall be swbjected to a
minimum of 10,000 complete cycles. The Endurance test
shall consist of the following:

(1) Wet (60 percent of total)

(2) Dry (15 percent of total)

{3) Altitude (15 percent of total)

(k) Low temperature (5 percent of total)
(5) High temperature (5 percent of total)

Wherever the Dry or Altitude endurahce test are not appiicable, the Wet endurance test
is to be proportionally increased to cover the minimum number of complete cycles as
outlined above. ’ .

(b) Al1 pumps of the intermittent duty type with respect
to airplane operation shall be subjected to a minimum
of 500 hours of operation. ' '

h.5.5.1 Wet.- The Wet endurance test shall be conducted using any suitable
fluid acceptable to the procuring activity, preferably that fluid normally used with
" the component in service. 0

4.5.5.2 Dry.- The Dry endurance test shall be applicable to all components
which may be subjected to dry operation during service in an ajrcraft. ’

© }.5.5.3 Altitude.- The Altitude endurance test shall be applicable to fuel
pumps and to all fuel -system components incorporating electrical devices which may be
adversely affected by operation at reduced atmospheric pressure, €.g., d-¢c motors, units
containing electrical contacts, etc. The test shall be conducted at the maximum rated
load condition of the component and at a simulated altitude of 60,000 feet,except that
the ambient temperature shall be room temperature, and,except that in-the case of
pumps., the pump inlet pressure shall be the least at which the pump will be required
to operate normally in the aircraft. Fuel conforming to Specification MIL-P-SS?Z
shall be used during tests requiring a test fluid.

12
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L.5.5.4 Low temperatuie.- "The Low temperature endurance test chall be conducted
using type I fluid,conforming to .Specification MIL-H-3136, or .a fluid acceptable to the
procuring activity. _ : : . S

h.5.5.5 High temperature.- The High temperature endurance test shall be conducted .
using type IIT fluid, conforming to Specification MIL-H-3136, or a fluid acceptable to the
procuring activity. :

Le5.6 Corrosion resistance.- Unless otherwise specified herein, corrosion

resistance shall include both accelerated corrosion and salt spray. .

k.5.6.1 Accelerated corrosion.- ‘This test shall be applicable to all fuel system
components, except positive displacément pumps. The component, (except for unsealed
electrical units) with all fuel ports open shall be immersed in a solution consisting of
2-1/2 percent sodium chloride in distilled water. After immersion,the component shall be
drained and heated to & temperature of 130° i5°F for a period of 1 hour. This immersion
and heating cycle shall be repeated 50 times. The component shall not be actuated at any
time during the above test. Immediately after completing the :irmersion and heat cycles,
the component shall bq: washed with warm water to remove all salt accumulations, after
which the component shall be-dried, wetted with fuel and actuated as in normal service.
The torque, force, or current:(in the case of electrically actuated components) shall not
exceed the maximum requirements specified in the contractor!s model specification or
drawing. There shall be no evidence of deterioration that might adversely affect subse-
quent operation. o o . :

L.5.6.2- -salt spray.- -The component shall be subjected to a salt spray in o
accordance with Specification QQ-M~151 for a period of 50 hours. At the end of the test
period, the salt deposits shall be-removed with warn water. - The component shall be dried, -
wetted with fuel, and dctuated as in normal service. The torque, force, or current (in -
the case of electrically actuated .components) shall not exceed the maximum requirements
specified in the contractor's model specificationtor drawing.- Any evidence ‘'of corrosion
that might adversely affect the operation of the component shall be cause for rejection.

L.5.7 Contaminated fuel endirance: -

k.5.7.1. Solid particle.-. This test shall be applicable to all components, except
positive displacement pumps.  Test fluid, containing a type of contaminant and at the.
concentration specified in table V, shall be -circulated through all fuel ports of the
component. Ten thousand gallons of the contaminated test fluid shall be circulated
through components with no moving parts, with the first 2,500 gallons at rated flow, the -
second 2,500, gallons at 1lO-percent rated flow, the third 2,500 gallons -at rated flow,
and the fourth 2,500 gallons at 10-percent rated flow. = Components with moving parts
shall be tested as follows: ) : ) C . :

(a) With rated flow, manually operated components shall be
cycled at a. speed not.in excess of 10 cpm for 500 cycles,
power driven components shall be operated under normal
conditions for a period of 2-1/2 hours.

() With l0-percent rated flow, manually operated components
shall be cycled 4t a speed not in excess of 10 cpm for
500 cycles, power-driven components shall be operated
under normal conditions for a period of 2-1/2 hours.

~
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The procedures described in (a) and (b) shall be repeated. If the component (either
manual or power driven) is so designed that the sequence of events constituting a complete
cycle may be reversed in normal opération, then 50 percent of the actuations shall be
performed in thé reverse direction. After this test, the component shall be flushed out
with clear fuel and drained, and the Functional and Leakage tests shall be conducted.

The component shall perform satisfactorily during the Contaminated fuel endurance,
Functional and Leakage tests.

TABLE V'

,Cvonﬁar‘nina‘te‘d fuel endurance test dust

Contaminant ' S Quantity per 20 gal

description . .. ) . . Particle size ’ of test f£luid
Sharp silica sand - ‘ ‘smaller than 30 mesh-' ) 0.2 gra.m

] . . . larger than 50 mesh | ) ) .
Sharp silicd sand . smaller than 50 mesh - 0.2 gram

o . ' larger than 100 mesh : S
Prepared. dust . . ' 1 . 0-5 microns 12.32 percent ' ) 1.6 grams o

AC Spark ‘Flug Co. = " | 5210 microns 12 3 percent . ‘

Part No. 1543637 ~ 10-20 microns 1k #3 percent -

or equal, o ‘ 20-L0 microns 23 43 percent

40-80 microns 30 %3 percent
80-200 microns 9 i3 percent

"1.5.7.2 Guii.- The’ test setup, “‘Procedure; and requlrements, oi‘ th:.s test shall be’
specified in the contractor's modsl spe01f1cat:.on. '

h.S,B Strength -

4.5.8.1 Proof Eressure. A test fluid pressure of 120 psi. shall be applled to the
component in the same manner as ‘for the Internal and External leakage tests. There shall
be no evidence of failure, malfunctlon, dlstort:.on, or unsat:.sfactory leakage.

4.5.8.2 Burst pressure.- A test fluid pressure of 180 ps:. shall be applied to the
component in the same manner.as for the Internal and External ledkage tests. There shall -
be no evidence of failure or distortion and when the pressure has been reduced to 60 psi,
the component shall satlsfy the requlrements of the Leakage tests.

4.5.8.3 Surge p_ressure.- The test set,up, procedure, and reqdiremeﬁts, of this test
shall be specified in the contractorts-model spe.c:‘_.fication,‘ .

4.5.8.y Mechanical load.~ With the component mounted in the normal manner, it .
shall be subjected to the most sew'r_ere tension, compression bending,or torsional .loads,-
that would be expected to occur in service. There shall be no evidence ‘of failyre,
malfunction, dlstort:.on, or unsatlsfactory leakage, as a result of this test.

4.5.8.5 Overspeed.- This test is applicable to components which may be damaged as
result of overspeed. During this test,the component shall .be operated at a speed 25 )
percent above the rated maximum speed for a period of 5 minutes. Any governors, speed
limiters, or equivalent devices shall Ye rendered inoperative during this test. Components
incorporating electric motors shall be tested while the motor is hot as a result of
testing, Intermittent duty motors may be operated several cycles to accomplish thé 5
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minutes of operation if excessive temperature is encountered during continuous ,operation;
The component shall demonstrate its ability to operate at overspeed conditions for 5 o
minutes. without mechanical failure, damage to any part, or effect on subsequent performance.

4:5.9 Electrical.-

;.5.9.1 Explosion-proof.- The Explosion-proof test shall bé conducted in a test
chamber having a transparent window on one side and the opposite side closed by thin non-
porous paper to permit instant pressure relief during explosion. The chamber shall be
equipped with a suitable means for vaporizing fuel and maintaining a predetermined
gasoline vepor-air mixture throughout the test chamber. Three drilled holes in the elec-
trical unit housing shall be tapped for insertion of a spark plug, a vapor line, and a
vent line. A pressure gage shall be connected in the vapor line to indicate when
"explosions occur in the unit housing. The unit and surrounding chamber shall be filled
with the explosive mixture and the valves in the vapor and vent lines shall be closed.
The temperature of the explosive mixture shall not exceed 135°F. The unit shall be
operated at approximately rated load for a period of 15 minutes. During this period, the
explosive mixture inthe unit shall be exploded (either by arcing within the unit or by
means of the spark plug) and replaced for three explosions. At-the end of the 15-mimute
period, the mixture 'in the chamber shall be exploded to determine that an explosive
mixture existed in the chamber. A total of four tests as described above shall be con-
ducted at each of the following airfuel ratios (by weight): 12.6:1, 13.5:1, 14.5:1 and
15.5:1. The unit shall confine all sparks and flame within the electrical enclosure of
the unit. Any explosion within the unit-shall not ignite the surrounding explosive
mixture or cause any damage to the unit. :

4.5.9.2 High ambient air temperature.- This test shall be conducted on a1l com~
ponents which incorporate any electrical subcomponents and which are rated as "continuous
duty" with the exception of pumps. This will include items which are solenoid‘operate:d.
The test shall be conducted as follows: o ’

The entire unit, dry, shall be placed into a chamber with the-
ambient air controlled within the limits of 160° and 170°F.

It shall then be energized with the maximum allowable voltage,
€.2., 30 volts de, etc, applied to the power unit terminals,
for a period of 3 hours. Ab approximate 10-minute intervals. -
the current flow, terminal voltage, ambient temperature s and
power unit housing temperatures shall be recorded. The unit
shall then be removed from the chamber and the Functional test
shall be condiucted at room temperature with the minimum
allowable voltage, e.g., 18 volts dec, etc, applied to the
power unit terminals. The unit shall satisfactorily operate
for 30 cycles. Using data taken during this test, a curve
shall be plotted showing the vardation of coil temperature
with time as determined by the resistance method.

#.5.9.3 Low ambient air temperature.- This test shall follow the High ambient air
témperature test. The procedure shall be similar to the High anbient air temperature test,
except that ambient air shall be controlled to a value of -67° £2°F in lieu of 160°F.

4.5.9.4 Dielectric strength.- This test shall be applicable to all fuel system
components which include any electrical circuits. The applicable test voltage as
specified in table VI shall be applied between circuits and between each circuit and the
metal frame of the component. Current flow in excess of 2 milliamperes or breakdown of
insulation shall constitute failure. °

20



Downloaded from http://www.everyspec.com

MIL-F-3615(ASG) ..

TABLE V1

Test voltage

wominal voltage _ Component Test voltage __Time
gyae’ T T T {"Motor wrne L E00T o b 1ses

,-,-',54 k) PR e W .- ' ‘ . B 500\’ RS . L e . l min FE A
28V de _ - ‘Other*thah motors” | I,080V el 1min 1/
15/2007 100 oy ac | ann | Lsov . lmin 1/

;L/ For Individual tests this time may be reduced-to 1 sec.

© 1.5.9/87 ‘Radio interferéhcé.- A1l fuel- system components .employing ‘any electrical
c:chu:Lt.s shall conform t0 the réquirements of Specification’ MIL- I-6181. - The detail- test

procedure for each partlcular component shall be descrlbed 1n the model speoa_fa.catlon. e f e

L .S .'10 Env1ronment al .-

-

k.5, 16: l Hum:.dlty. Th:.s test applles only to: fuel system components whlch anlude5

electrical” equ:.pment The component shall ve t:ested in’ accordance with’the- requlrements
of Specn‘lcatlon JAN-M- 7h5 Examlnatlon, testmg, and operatlcn after test, shall be in’
accordance w1th the ‘model spec1f1cat10n. . . . ’

.5, 10.2° Fungus re51stance - This test shall be: conducted i accordance w:Lth the ="

requirements of Specification MIL-E-5272, except: that substitution for the specified fungl
may be made with the approval of ’c.he act1v1ty réspons:.ble for qualn_f'lcat:.on

4.5.10.,3 Sand and ‘dust s~ “The Sand and dust test shall be conduct.ed in conformance '
with the Sand and dust tests 5 Procedure II o:t‘ Speclf:ncatlon MIL-E-SZ{Z . -

<
L.5.11 Vibration.~ The V:Lbratlon test shall be conducted 1n accordance W:Lth the
‘Vibration tests, Procedure I or II of Spec:Lf;Lcat:Lon MIL-E-S272

L4.5.12 Disassembly and 1nspectlo ."; The unit’ shall be dlsassembled and 1nspected.
There shall be no ev:.dence oi‘ deterloratlcn or undue wear. R

5. PREPARATION FOR DELIVERY -
5.1 Application.- The requirements specified herein apply only te ‘diregt- purchases
by or direct shipments to the Government.

‘5.2 Preservation, packaglng, and picKing.- The preservatlon, packaging, and packing
of fuel system components shall conform to the requirements of Specification MIL-P- 606k,
of the group number specified by the contract or order.

5.3 Marking of shipments.- All marking and labeling shall be in accordance with
the applicable requirements of Standard MIL-8TD-129. The nomenclature shall be as followss
Fuel System Components; CGeneral Specification for, Specification MIL-F-8615, Federal
Stock No. * (if no FSN available, leave space therefor).

% Information to be entered by the manufacturer.
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6. NOTES

- 6. Intended use.- Componerits covered by this specification are intended for use - -
in'aircraft fuel systems. It is not-intendeéd to cover tarks, piping, simple fittings,
and quantity gaging equipment. It is also not intended to cover engine c¢omponents ner
components for which detailed Government specifications exist. '

: 6.2 Orderin '.A__dgt‘a-.-— Requisitions, contracts, and orders should state the number
of “this specification and the applicable contractors' approved specificationy the -

- ‘quantity, and if overseas packing is desired.

6.3 . Provisions for Qualification tests.- In the procurement of products requiring
qualification, the right is reserved to reject bids on products that have not beén

-subjected to the required tests and.found satisfactory for inclusion on the Military @

Qualified Products List. The attention of suppliers is called to this requirement, and
manufacturers are urged to commmnicate with the Commanding General, Wright Air Develop~
ment Center, Wright-Patterson Air Force Base, Ohio, . or with the Buredw: of Keronautics,
Navy Department, Washingtom 25, D« C., the activities responsible for qualificationy
with a.copy to the other Service, and arrange to have the products that they propose to
offer to theé Navy or the Air Force, tested for qualification in order that they may be

‘eligible to be awarded contracts or orders.for the products covered by this speeifica~

tion. Information perbaining te qualification of preducts- covered by this specification
may be obtained from the above_c;:esignated gctivities responsible for gqualificatiom.

NOTICE: Whenm Government drawings, specifications, or
other data are used for any purpose other than in con=
nection with a definitely related Government procurement -
operation, the United States Govermment thereéby incurs -
no responsibility mor dny cbligdtion whatsoevery and the
fact that-the Govermment may have formulated, furnished,y
‘or in any way supplied the said drawings, specificaiions,
or other data, is not to be regarded by implication or
_.otherwise as in any mamner licensing the holder or ady

' other person or corporatior, or conveying amy rights or
pernission to manufacture, use, or sell any patented in-
vention that may in any way be related. theretow

Custodians:

_Nawy ~ Bureau of Aeronautics . L o P
Air Force ‘ ; R R
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