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MILITARY SPECIFICATION

HOSE ASSEMBLIES,TETRAPLUOROETHYLENE,HIGH-TEMPERATURE,HIGH
PRESSURE, 3!)00PSI, HYDRAULICAND PNW?MTIC

This specificationis apprcved for use by all Departments
and “Agenciesof”the Department“ol’De”fdnSe.

1. SCOPE
.. ,!. ..............------------........ .--- ..

1.1 This specificationcovers hose assemblies suitable for use in high
temperature,high pressure, hydraulicand pneumaticsystems for aircraft and
missiles (sea ~.~).

2. APPLICABLEDOCUMENTS

2.1 The followingdocuments,of the issue In effect on date of invitationfor
bids or requesb for proposal,form a part of this specificationto the extent
spec~fiedherein.

P-D-680
CQ-S-763
(Q-M-423
TT-I-735
PPP-B-56b
PPP-B-576
r?PP-h-565
PPP-B-591
PPP-B-60f
PP?-B-636
PPP-b-6b5
PPP-b-676
PPP-T-6CI

Dry Cleaning Solvent
Steel bars, Shapes, and Forgings,Corrosion-Resisting
Wire, Steel, Corrosion-Resisting
IsopropylAlak&ol
Boxes, Folding,Paperboard
Box, Mood, Cleated, Veneer, Paper Overlaid
Boxes, Woa, Ulrebound
Boxes, Fiberboard,Mood-Cleated
Boxes, Uood, Cleated-Plywood
Box, Fiberboard
Boxes, Paperboard,Metal Edged and Components
Boxes, Set-Up
Tape, Packaging,Waterproof

Beneficialcomments (recommendations,additions,deletions) and any pertinent
data which may be of use in Improvingthis document should be addressedto:
ASD/ENESS, Wright-PattersonAFB, Ohio 45433, by using the self-addressed
StandardizationDocument ImprovementProposal (DI)Form 1426) appearingat the
end of this document or by letter.

FSC 4720
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MIL=-P-116
MIL-C-5501
MIL-H-5606

MIL-I-7808
KU-H-8446
!L!.?!-T-W30~. . .

MIL-F-8815

MIL-S-8879

MIL-L-30547

!141L-T-27602

MrT.H.~3~82

STANDARDS

MIL-STD-100
MIL-STD-105
MIL-STD-129
MZL”STD-13Q
MIL-STD-831
MS 21900
MS 27363

tsS27364

KS 27365

m 27366

m 2?367

!4327368

IcB27369

l’s27370

l’s27371

!6 27372

% 27373

Preservation-Packaging,14ebhodsbf
Caps and Plugs, Protective,Dust and Moisture Seal
HydraulicFluid, PetroleumBase, Aircraft,Missile and
Ordnance
Lubricating011, AircraftTurbine Engine, Synthetic Base
+iycimulicFluid, NonpetroleuzriBase, Aircraft
Tubing, Steel, Corrosion-Resistant(18-8 sta~illz~) Airoraft
‘Rydraulic’Qtiallty’”” ““ “’’’-’”’”’’-’”‘ ‘“ ‘ ‘“ “’”““ ‘
Filter and Filter Elements, Fluid Pressure,HydraulicLine,

,.,

15 Micron Absolute and 5 flicronAbsolute?Type II SYst*s~
Genera%~czftoet5=-& -
Screw Threads, ControlledRadius Root with IncreasedMinor
Diameter; General SpecifiaatlonFor
Liners, Case, and Sheet, Overwrap Water-Vaporproofor
Waterproof}Fkxible
Trichloroethylene,Oxygen PropellantCompatible (by Flushing
Methods)
HydraulicFluidp Fire Resistant $yntneticHydrocarbonbase,
Aircraft

EngineeringDrauing Practices
Sampling Proceduresand Tables for Inspectionby Attributes
Marking for Shipment and Storage
identificationMarking of US Military Property
Teat Reports, Preparationof
Adapter, FlarelessTube to AN Flared Tube
Hose Assembly, Tetrafluoroethylene,Hydraulic and Pneumatio
(3000 psi), P’larea
Hose Assembly, ‘fetrafluoroethyleoe,Hydraulic and Pneuomatio
(3OOO psi), Straight to Elbow 45° , Fla~d
Hose Assembly, Tetrafluoroet?lykne,!lydrmlicand Ptmmttic$
(3000 psi, Straight to Elbow 90° , Flared
Hose Assembly, Tetmfluorethylene, Hydraulicand Pneumatic
(3000 psi), Elbow 450 to Elbow 45 0, F~ared
Hose Assembly, Tetrafluoroethylene,Hydraulic and Pneumatic
(30W PsI), Elbow 450 to Elbow 900, Flared
Hose Assembly, Tetrafluoroethylene,Hydraulic and Pneumatic
(3000 psi) Elbow 900 to Elbow 900, Flared
Hose Assembly, Tetrafluoroethylene,Hydraulic and Pneumatic
(3000 psi), Flareless
Hose Assembly, Tetrafluoroethylme, Hydraulic and Pneumatic
(3000 psi)+ Straight to Elbow 450. Flareless
Hose Assembly, Tetrafluoroethylene,Hydraulicand Pneumatic
(3000 PsI), Straight to El- 90° , Flareless
Hose Assembly, Tebrafluoroethylene,Hydraulic and Pneumatic
(3000 PSI), ElbOU 45° to Elbow 45° , Flareless
Hose Assembly, Tetrafluoroethylene,Hydraulic and Pneumatic
(3000 psi), Elbow 45° to Elbow 90° , FlaPel@ss
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~ 27374 Hose Assembly, Tetrafluoroethylene,Hydraulic and Pneumatic
(3000 pSi), Elbow 90° to Elbow 90° S F~a~le~s

E 33514 Fitting End, Standard Dimensions for Flareless Tube
Connection ana GasKeL Seai

!’E33656 Fitting End, StandardDimensions for Flared Tube Connection
and CIasketSeal

(Copiesof documentsrequked by contractor?in connectionwith specifio
procllremen~functionsshould be ookained from the ~rc@uringactl’~ityor as
dtrect.edby the contractingofficer.)

2.2 Qther D~atiQ& The followingdocuments form a part of this
specificationto the exLent specifiedherein. Unless otherwise indicated,the
Issue Zn effect-onda-te-vf-inY***biQnfer bids 4wr4q& far prapnsalshall
apply.

Jlniform Freiuht c~io +“ .nRule

(Applicationfor copies of the above publicationshould be addressedto the
Uniform ClassificationCommittee,202 Chicago Union Station, Chicagor Illinois~
60606.)

for-qest~n~ tir)dt4Eit~r’i&&

ASTM D 412 Tension Testing cf Vulcanized Rubber
ASTM 2 571 Testing AutomotiveHydraulic Brake Hose
ASTM D 792 Tests for SpecificGravity and Density of

+WTM D 1457 Specificationfor T. F. E. - Fluorocarbon
Extrusion Materiels

(Applicationfor copies should be adaressed to the American
and Materials, 1916 Race Street, Philadelphia,Pennsylvania

Cietv of Aut-ive weer~

Plastics
Resin Molding and

Society for Testing
19103.)

AMs 3380

AMS 5643

W 5644
AMS 5689

AMS 5743

ARP 611
ARP 1055
ARP 1153

Hose, ?olytetrafluoroethylene, WE FluorocarbonResint Mire
Braid Reinforced
Steel Bars, Forgings,Tubing, and Rings, CorrosionResistant
16.5Cr-4Ni-4Cu
Steel, Bars and Forgings, Corrosion Resistant 17Cr-Ni-lAl
Steel Wire, Corrosionand Heat Resistant
18Cr-9.5Ni-2.9M0-C.10N
Steel Bars and Forgings, Corrosion and Moderate Heat
Resistant 15.5Cr-4.5Ni-2.9Mo-0.10N
TetrafluroethyleneHose Assembly Cleaning Methods
Fire Resistant and Fire Test Requirements
Method for ~ete~~~~~ngRelative specific Gravity,
FolytetrafluorethyleneTubing

(Applicationfor copies should be addressed to the Society of Automotive
Engineers,Inc., 400 CommonwealthDr., Uarrendale, Pa., 15096.)
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Aero~e

NAS 1760 Fitting End, FlarelessAcorn, Standard DimensionsFor

(Applicationfor copies should be addressedto NationalAerospace Standards
Committee, 1725 be Sales St., N. M., Uashin6ton,D. C. 200360)

3. REQUIREMENTS

3.1 ~ The hose assembles furnisned unciertn~s specifioatiori
sna~i be proouocewhlcn we @JAiAfiW fa ii~~iug w tileappiiaabh qudifki
products list at the time set for opening of cids (see 4.3 and 6.3).

3.2 Jr&eMxw2. ~..miiteruz *&. bewAti3=. ti..wti%tY.4$re~
from defects, consistentwith good manufacturingpractice and shall conform to
applicablespecificationsand requirementsspecifiedherein. All materials not
specificallydescribedherel.nshall be of the highest quality and suitable for
the purpose i.~t,ended.

3.2*”JMLaLa Mecais used in me nose mu l’ib~~ng~ SLMdA m corrosiofi
resistantand shall conform to the fol.louin~specifications:

fo~

~-S-763 Class 302 - ConditionA and ConditionE
QQ-S-?63 CIESS 394 - Condition i!and ConditionB
QQ-S-763 Class 321 - Condition A
QQ-S-763 Class 347

AM 5643 17-4PH
AMS 5644 17-7PH
Ar’4s5743 AM-355

MIL-T-8808Type I or Type II - Composition304
MIL-T-$d08Iype X or Type 11 - Coanpo8itionj21
HIL-T-8808Type I or Type II - Composition347

QQ-W-423 - Composition
QQ-M-423 - Composition
QQ-U-423 - Composition
QQ-U-423 - Composition

AMS 5689 - Composition

302
304
305
316

321

3.3 truot~ The hose asgembl~ ghall consist of a seamless,
tetmaflucroethyleneinner tube, r%inf’orcedwit?.corrosienresistantSteel Wi!’e~
with corrosionresistant steel end fit,tingssuitable for the intended.—
installation. The outlet
applicable.

3.3.1~ Inner
tetrafluoroethyleneresin

design shall conform to MS 27363 through ~ 27374) u

tube shall be of seamless constructionof
and uniform gage. It shall have a smooth

h

virgin
bore and

------ .--—-.—--
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Gall be free from pitting or Projectionson the i~er surface. Additives‘nay
be Includedin the compou;d from which the Qube is extruded.

3.3.2 &QJjtwG~ The reinf’mwwnt shall cons.sw~ + ~f eoyp~~inn.ye~lstant

steel wires conforming to the applicablespecificationslisted in 3.2.1. The
wires shall be so Brranged over the inner tube as to provide sufficient
strengthto insure conformancewith Lhe requirementsspaciflednereti.

3.3.3 ~ Xnterlayers,if used, shall be resistantto all fluids
with which the hose may oome ‘incontact. They shall be aapable of
withstandandtngtwm~a%umsef+~ to 40dQJand.jDEwMButiflMaaLMad.i.n &bh
10 Interlayersshall not extrude through the outer braid.

3*39’4-Ak&&@Ck -.sLA&&ALLd.-l~.far =2e. llcxJ2.amuruY Awl b?..tk w?!?!r??~t
or field-attachabletype. The naterialsshall be corrosion-resistantsteel
conforming to the applfezble specificationslisted herein. The outlet design
shall conform to the appl.icahlePEs(see 6.2).

3.4 ~ The hose assemblydimensions,exoept for length, shall be as
specifiedon figure 1.

3.5 ~erf~ma Ce.n The hose assemblyshall meet the followingperformance
requirements.

3.5.1 ~

3.5.1.1 ~ ro~d ~roof xme~ureQ . The
nor show any other evidence of malfunction,
rollers as specified in 4.6.2.

- 3.5.1.2 be w oo~ ~ When held at

tube shall not leak, split, burst,
when rolled through the sequence of

the proof pressure specified in the
table in 4.6.2 f’orone minute, the tube, without weinfomement wines, 8UJ.ZMX
leak, burst, nor show any evidence of malfunction.

j.~.l.~ s reKJgJ& When tested in accordancewlt.h4.6.3.1, the
longitudinaltensile strength for all sizes of tubes shall be 2,200 PSI minimum
at ??o k20F. The transverse tensile strength for sizes -10 and larger shall be
1,800 psi minimum et tne same temperatxwa.

3.5.1.4 ~ion< Elongationat 770 ~20F shall be a minim- or 200 Percent
when tested in accordance with 4.6.3.2.

3.5.1.5 ~c mmv The hose inner tube shall conform to the specific
gravity values as required herein, iihentested as spec%fied h 4.6.3-3.

3.5.2 ~ Th’ hos’, completewith reinforcingwires and assembled
with fittings,shall meet the followingperformancerequirements.

3.5.2.1 ~ o~ When te8ted as specified In 4.6.4, the hose assembly
shall withstand the proof pressurelisted in table I without malfunctionor
leakage.

3.5.2.2 ~ The hose assembly shall not change in
length by more than ~C.20 tnch in 10 inches of length, when subjectedto the
operatingpressure shown in table X for a minimum of five minutes. Hose
assembly shall be tested in accordancewith 4.6.5.

L - 5
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1.5.2.3 tric Dr~su re, The volumetricexpansionof the hose assemblies,
thentested in aceoraance w~th q.b.b, shall not exceed trle.imiLs specifiedin
;able1.

).5.2.4 ~ The hose assembly shall not leak when subjectedto two
measure cycles of 70 percent of minimum burst, when tested as specifiedin
{.6.7.

3.5.2.5 J@om t~ur.bu P rst Dressure~ When tested In accordancewith
~.6.d, tne hose assembiy gjnalinoL ieax nor ours~ aL my pressure specifiedin
Gaoi6 1.

3.5.2.7 ~ When tested in accordancewith 4.6.Io,the hose assemblies
shall be capable of withstanding Z50,000impulse cycles at 4000F.

3.5.2.8 ~ The hose assembly shall not leak nor show any
evidenceuf’maLIuncLiurl,wflenl~ex-cycAeteSLeC trim -L7C LO 4JL:’Faa specifie~
in 4.6.11.

3.5.2.9 Stress &uadatio n. The hose assembly shall not exceed the air
leakageas specified, when tested in accorcianee with 4.6.12.

3.5.2.10 ic Surue. The inner tube of the hose assembly shall not
collapseor show evidence cf degradation,when tested in accordancewith
4.6.13.

3.5.2.11 ~ The hose assemblies,when tested in aeoordanoewith
4.6.14, shall not exceed the effusion rates specifiedtherein.

3.5.2.12 gvertititenin~tore The fitting shall withstandthe
overtighteningtorque values specifiedin table 11, when tested in am~rdance
with 4.6.15.

3.5.2.13 conduc~ When testedas specified in 4.6.16 and figure2, hose
assembliesof size -4 through -8 shall be capable of conductinga direct
current equal to or greater than 6 microampere, and sizes -10 through -ZO, a
current equal to or greater than 12 microampere with a test potentialof 1,000
volts dc.

3.6 &reu thru All coupling nut threads shall be in accordancewith
MIL-S-8879,method B, with surface finish of the thread flanks being 125 RHR
maximum. A 10 percent increase to MIL-S-8879maximum thread toleranoeis
permissiblefor the coupllng nut thread after proof pressure testing,i.e.,
maximum P. D. may be exceeded by 10 percent of the P. D. tolerance.

3.7 J&ll&&&, Hose assembly lengthsand tolerances shall be as specified“inthe
applicableMS standards.

3.8 rt Darts. All parts having the same
manufacturer’spart number shall be functlona;lyand dimensionally
interchangeable.The Item identificationand part number requirementsof
MXL-STD-1OOshall govern the manufacturer’spart numbers and changes thereto.

6
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%.9 mu~ificacion of Dr@ ~mt, Equipment,assemblies,and parts shall be
marked for IdentificationIn accordancewith PU1.-STD-~3O.The followlng
special marking shall be added.

3.9.1 Fittingst The manufacturer’sname or trade mark shall be permanently
ma~ked cm all end fittings.

3,9.2 sembl~c? A permanent marking on the fitting or a permanentband on the
nose shall De used. The band shall be no wider tha~ 3/4 inch and shall not
impair the flexibilityor the performanceof the hose. The marking on the
fittingor band shall include the followingInformation;

a. Assemblymanufacturer’sname or trade mark

b. Hose manufactuertsF’ederalCode number

Example: MSXXXXX-H-0164which indicatesa number for a hose assembly ~6-1/2
inches lon~ for a l/2-inchtubinq size .------ .. --------- - --—--z-

i!. Cper.sting pressure “3900 psi~

e. Pressure test symbol ‘tPT’f

f. Date of hose assembly manufactureexpressed irjterms of month and year.

3.10 ‘dor~ The hose assembly,including all parts, shall be
constructedin a thoroughlyworkmanlikemanner. All surfaces shall be free

~ from burrs. All sealing surfaces shall be smooth, except that annular tool
~.a~bm...-vp *C 10!)!lH!lmximum will be acceptable.

~.1o.1 ns All pertinent dimensionsand tolerances,
where interchangeability,operation,or performanceof the hose assemblymay be
affecbea, snail be as specified on the applicabledrawings.

3.10.2 All hose assembliesshall be free from oil, grease, dirt, or
any other foreignmaterials both internallyand externally. Unless otherwise
specified,hose assembliesshall be cleaned to class I of ARP 611.

4. QUALITY ASSURANCEPROVISIONS

4*1 ~ Unless otherwisespecified in the contract
or purchase order, the contractor is responsiblefor the performanceof all
inspectionrequirementsas specifiedherein. Exoept as otherwise specified in
the contract or order, the contractormay use his own or any other facilities
suitable for the performanceof the inspectionrequirementsspecifiedherein
unless disapprovedby the Government. The Government reserves the right to
perfcrm any of the inspectionsset forth in the specificationwhere such
inspectionsare deemed necessary to assure supplies and servicesconform to
prescribedrequirements.

4.2 Iction of insDect~ The examining and testing of hose
assembliesshall be ciaseifiedas:

a. Qualificationinspections(4.3)
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4.3 3). Qualificationinspectionsshall consist
of all tkle examinationsan~ tests speclf’iedunder 4.6.

4.3.1 Test Pa!nplpsshall consist of the numoer of
samplesand lengths specifiedin table III. The procedureused shall be as
specifiedin tabie N. The samples shall De in accordancewith figure I and
the outlet design oapable of mating ui~n fi~tiag ends in acccr~anceuitli
KS33656 or MS33514.

4.3.2 Ort* test When
the uesvo are wnauaed at a Lobk&JbinoUJa LhaiJL& Labor&&Qryaf the
procuringactivity, the following shall be furnished to that activity.

which shall include a report of all tests and outline ciesuriptionof test
condition

b. Test sample: The samples that were tested and three untested samplesof
each size for which qualificationis desired, if requestedby the quallfyiu
activitywithin one year subsequent to submittalof Qualified ProductsList
request.

c. Three sets of engineeringdata in the form of detail and assemlby drawlng~.
The assemblydrawings shall have a cut-away section showing all details in
their narzal assembly pcsi.ti?nz.ndSh~l~ ??rry pnrt nl]mber~of all details and
subassemblies.

d. List of sources of hose or hose componentsincludingSource$s name and
product identificationfor inner tube, hose, and assembly.

NOTE: LOU sheets, containingrequired test data, shall remain on file at the
source test facilityand are not tc be sent to the qualifyingactivity unless
specificallyrequested.

%.4 W&Lity 40. m+4fiCmbomwknce ~.nu~e...u:.: . ?ual!ty conformance inspectlms shall be
sampled in accordancewith the procedure in MIL-STD-105and shall consistof
the followingtests:

a. Individualtests (4.4.1) (100 percent inspection)

b. Sampling tests (4.4.2)

c. Periodic control tests (4.4.3)

4.4.1 ~~ Each hose assemblyshail be subjectedto the
followingtests:

a. Examinationof product (4.6.1)

b. proof pressure tests (4.6.4).

NOTE: Productionsamples that ape proof pressure tested with water should be
air dried prior to capping (See 3.10.2).

-./

4.4.2 -n~ tes~ The following tests shall be performedon hose
assembliesindividuallyselected at random from each lot. A sampling test lot
shall consist of nor more than 6,600 feet of hose all of one dash size.
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4.4.2.1 dose assemblies shall ce subjected to the fallcwing tests in the order
indicated:

a. Elongationand contractiontest (4.6.5)

a. L&uage test (4.6.7)

c. Room temperatureburst pressure test (4.6.8)

4.4.3 ~c conQrol& ~og+e. The fellowingtests shall be performedon 8
assemblies(for each test) individuallyselected at random from each complete
lot● A periodic control test lot shall’cond.st”’orno mor&WM?l”2U;~0 fuW ur
hose, all of one dash size, manufacturedunder essentiallythe same conditions.

a. Impulse test (4.6.10) (unaged samplesonly)

b. Stress degradationtest (4.6.12)

4.4.4 ~ Where one or more items selected from a lot fails
to meet the specification,all items in the lot shall be rejected.

“4.4.1 ~ Once a lot (or part of a lot) has been rejected by
procuringactivity (governmentor industrial)~before it Cm be re~u~itted

%& tests, full particularsconcerningthe cause of previous rejection and the
actions taken to oorrect Lhe aefectsin the 10V shail be furnished,in writing,
by the contractor.

4.4.5 Qroc~~est Switching inspection severity levels, for
example, from normal to tightened inapeution,shall be in aooordanoewith
MIL-STD-105* All inspection plans shall be single sample plans with an AQL of

i.o percent at special inspection ~~vel S-.2.

4.4.6 ~ Prior to testing, a letter (D) shall be
impressionstamped on each end fittingof those assembliesused for destructive
tests (4.4.2 md 4.4.3).

4.5.1 ~ Qualificationand quality conformancetests shall be
conductedon assembliesusing straighttype swivel ends, exoept that samplea 16
through 21 shall have a $10-degreeswivel on one end. Satlsfaetory
qualificationtests on these hose assemblies shall constitutequalifloation
approval cn hose asaembiies using other fittings that have an identicalhose
attachmentmethod and design, as specifiedon the military standardsof section
2 herein.

4.5.2

4.5.2.1 Unless otherwise specified,length of sample assembliesshall be in
aooordanoewith table 111.
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4.5.2.2 The test hose assembliesmay be made up with one end having a flared
fitting to mate with parts in accordanceuith MS33656 ad the other end havi~
a NAS 1760 flareless fitting end to mate with parts in accordancewith MS
33514.However,if the test samples are all with flared type end fittings,and
qualificationapproval is desired also for the assemblieshaving flarelessend
f’ittings,the following proceduresare required. Two additionalassembles
have flarelessstyle fitting ends of the size to be qualifiedshall be
subjectedto the examinationof product test (4.6.I), proof pressure test
(4.6.4),leakage test (4.6.7),and room temperatureb~$t Pre~s~re test
(4.6.8J. .&L~ac@rs $fisb.regul$$qn essempl~e~havin~ these fltti?U ends
(flareless)shall constitutequalificationapproval on hose assemblies (%27369
throughMS27374) in the sizes tested.

4*5*2*3-‘~ In-ill “Of-th8-kiiiitiu8iiig””oH.ik@MY“?3Mlpl@S;~_-
assembliesshall be filled with a high temperaturetest fluid and soaked in an
air oven at a temperatureof 4000F for 7 days. All air shall be excJuded from
the bore of’the assembly during the test period. M plwasuraMall 4W.aJJPud
to the assembly during the aging period.

4.5.2.5 ~ Unaged assembliesshall be as shipped from the
hose assemblymanufacturer.

4.5.3 fist fl@& Unless otherwisespecified, the pressure test fluid shall
be hydraulic oil conformingto MIL-H-5606or water. When a high temperature
test fluld is specified, the test fluid shall be ML-H-8446 hydraulic fluid,
MIL-L-78M lubrl.eatingoil or one of the following:

a. Qeneral EbctriO F-50, or equal

b. Dow Chemiaal F-60, or equal

c. Oronite Chemical 8200, or equal

d. ML-8-83282, or aqual.

Unless otherwise specified,all pressureshall have a toleranceof ~100 psi.

4*5=4 ~ Unless otherwise specified,temperature
measurementsshall be taken within six inches of the hose assembliesunder
test. Unless otherwise specified,all temperature shall have a toleranceof
+150, -50F.

4.6.1 ~ Baoh length of tubing shall be examined to
detemim uasplianoe with this spedfioation with neapaot to materl.al,size,
workmanship,and dimensions.

4.6.I.l All hose assemblies shall be visually inspectedto determine
conformanceto this specificationand inspected for broken or missing
reinforcing wires or any other evidenoe of malfunctionwhich shall be cause for
rejection. Crossed-overreinforcingwires shall not be cause for rejection.

10
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4.6.2 Tube roll and DrOOf te~tJ Each
tube roll and proof test in accordance

MIL-H-38300B

length of Lubing shall be subjected to a
with AMS 338o, except that the

flatteninggap, rounding gap, and proof pressure shall be as specifiedin table
u. The test fluid shail be either air or w8ter.

4.6.3 mbe tests

4.6.3.1 ~ .~.iZt2 -l~,f?.!bc$, ard under shall be subjectedto
tensile strength tests in accordancewith ASTM D412, except that the separation
speed shall be two Inches per minute. Tubes larger than .10 shall be te8ted in
ac~ordancewith ASTM Dl~57. The longitudinaltensile strength for all sizes

- ghall & ‘a-m~n~rn~rn~~-2200-p&i”a~-~&F~ “zri”S~Z-@S-UriU@P=~~-~~-~~- -
tensile strength need not be tested.

4.6.3.2 on. The tube shall be aubjeuted to elongationtesta in
accordancewith ASTM methods specifiedin 4.6.3.1. Elongationat a temperature
of 7’70=20F shall be a minimum of 200 percent.

4.b.3.3 ~’ia Kravztv of’L*

4.6,3.3.1 Darent SDecific swavitv. Apparent specific gravity shall be
determined in accordancewith ARP 1153 method of ASTM D792, method A, and shall
be from 2.125 to 2.155 at 770 s20F. IWO drops of wetting agent shall be added
to the water.

4.6.s.s.2 ~ive s~ec.ificg~. Relative specific gravity shall be
determinedin accordancewith ~RP ~153method, and $~11 not exceed a ~al~@ of
2.210 for all sizes and types of tubes.

4.6.4 ~rO f nrqss~re testo . All hose assembliesshall be pressure tested to
the values specified in table I for not less than 30 seconds and not more than
five minutes. The test fluid may be either water of hydraulicoil conforming
to P41L-H-5606for tests conductedat room txmperatu~e. Proof pressuretest of
hose assemblieshaving fire sleeves shall be tested using water as the medium.
Proof pressure shall be held a minimum cf two minutes during which time the
fire sleeves shall be pulled back from the end fittings. Any evidenoe of
leakage from hose or fittings or any other evidence of malfunctionshall
constitutefailure.

4.6.5 contractiontest~ Two hose assembliesof each size shall
be subjectedto the elongationand contractiontest. The hose shall not change
in length by more than >0.20 inch in 10 inches of length when subjectedto the
operating pressure shown in table I for not less than five minutes. With the
hose held in a straight, unpressurizedcondition,a 10-inchgage length shall
be marked off on the hose and the hose then pressurized. After 5 minutes,
while still pressurized,the gage length shall be remeasuredand the change In
length uaiculated.

4.6.6 Vo~n t~ Two hose assembliesof each size shall be
tested in accordancewith ASTM D571. The volumetricexpansionof the test
assembliesshall be in accordancewith values shown in table 1. This test
shall be performed at operating pressure.

4.6.7 ~e te~ Two hose assembliesof each size shall be pressurizedto
70 percent of the minimum room temperatureburst pressure shown in table 1 and
held for five minutes minimum. The pressure shall then be reduced to zero PSI,

11
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after which it shall be raised to 70 percentof the minimum burst pressure for
a find 5-minute cheek. Any evidenceof leakage from hose or fittings,hose
burst, fitting blew-offor any other evidenceof malfunctionshall constitute
failure.

4.6.8 Two hose assembliesof each size
shall be subjected to a pressure sufficientto burst the assemblieswith a rate
of pressure rise equal to 20,000 =5000 psi per minute. The assembliesshall be
observed throughoutLhe test and the type of fafiure and the pressure at which
faihara.muad ,U1.be,racarded. .Tm.~$sUUs..sWA.not.J~. XIPrSbPJl~QY
evidenoe of malfunctionat any pressurebelow the specifiedpressure listed in
table 1.

.- . .. - .. . ... . . .
4.6.9 _ &hock&& ihi-ihetiai-;hb~k’’teitshall be a~--follows:

----..

a. Two hose assembles of each size shall be subjected to this test. One
assembly ahtillbe air-aged and one assembly shall be unaged. The aasemblles
shall be subjected to the proof pressure specified in table I for a minimum of
five minutes.

b. me teSt as8emblie8 shali then be mounted, empLy, in a high tMp9ratLAre
test setup (typicalsetup shown on figure 3) and the ambient temperature
reduced to -650 z20F for a minimum of two hours. At the end of this period,
while still at this temperature,high temperature te~t fluid at a temperature
of @O~F shall be suddenly introducedat a mlnimu pressure of 5~ pal.
Immediatelyafter the hot oil has filled the assembly, the pressure shall be
raised to the proof pressure specifiedin table I for a minumum of five
minutes. Not more than 15 seconds shall elapse between the introchmtionof the
Mgh temperatureoil at 50 psi and the raising of the pressure teproof
pressure.

c. The test assembliesshall then be filled with one of the high temperature
test fluids at a pressureof 75 psi *25 psi and soaked with fluid and ambient
temperaturemaintained at 4000F for one hour. At the end of this period the
assembly shall be pressurizedto the proof pressure specified in table I for a
minimum of five minutes. The pressure shall be released and while still
maintaining .4000$, the pr~uiure til be horauxi a2 tie same rate Qf r$se a
specifiedin 4.6.8 until failure is obtained.The hose assemblyshall be under
continuousobservationduring the precedingtest and the pressureat which
failure occurred and the type of failure shall be recorded.

cl. During part b, and the proof portion of part c of the test, any evidenoe of
leakage from the hose or fittings,hose burst, fitting blow-offor any other
evidenceof malfunctionshall constitutefailure. During the burst portion of
c, any of the above occurring below the minimum high temperatureburst pressure
shown in table I shall constitutefailure.

4.6.Io ~ t- The tipulse test shall be as follows:

a. Two test assembliesshall be oil-aged,two shall be air aged, and two shall
be unaged. The assembliesshall then be subjected at room temperatureto the
proof pressure specifiedin table I for a minimum of five minutes.

b. The test assembliesshall be connectedts rigid supportsand bent in a
U-shape w~th a bend radius at the apex of the bend as spec$fiedin table I.

o. Electronicmeasuring devices shall be used to determineand control the
-pulse pressure to the values specifiedin table 1 in the inlet manifold to

12
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kK6 magnitude shown by the graph on figure 4. The $mpulae shall occur at 70
*IO cycles per minute (cpm). The test fluid shall be one of the high
temperaturetest fluids at 4000F measured at the test manifold with the ambient
air at 4000F. The test shall be run in such a manner that the assembliesshall
he temperaturecycled from room temperatureto specified ambient and fluid
temperaturesa minimum of two times with a minimum of 200,000 impulses at
~oo~ . Any evidence of leakage from the hose or fittings prior to the
completionof 250,000 cycles for all sizes shall constitutefailure.

Q*6*l~ ..~ .Tvo,hPsPaa$e@Mes Qf,each.stieX&aU.be mourated
in the assembly flex teat setup as illustratedon figure 5 and aub~eeted to the
followingtest sequence. The assembliesshall be ftlled with oil as spealfied
in 4.5.3. Temperatureindiaated is both fluid and ambient. Flexing shll
ooour at a rk%e ‘of?0 =10 upm during portionk”u,d,”-tid6.”

.....

a. The test assembliesshall be soaked with no pressure or flexing at a
temperatureof -670 *20F for a minimum of one hours.

b. With no flexing, the test assembliesshall be pressurizedto the proof’
pressure as specified in table I with the temperaturestill at -670F for a
minimum of five minutes (first cycle only).

c. Flexing shall begin while the test assembliesare pressurizedto the
operatingpressure as specifiedin table I with the temperaturestill at -670F
for a minimum of Q,000 CIyclea.

d. Uith the pressure reduced to zero psi, flexlng shall continue for 1000
‘voles at -670F.

W &crease the temperatureto 4000F and flex 1,000 cyoles with the preeaure
at zero psi. The preasura shall than.be inomaead to ~e operating pPeamurw3 M
specified in table I with the temperatureheld at 400*. ?lexlng shall
continue until an accumulatedtotal of 80,000 cycles Is reached.

f. Steps a, c, d, and e shall be repeated for a total of five test sequenues:
i.e., 400,000 flexing oycles.

8* After oaepletionof step f and with no flexing, the test assembliesshall
be pressurizedto the proof pressure specified in table I with the temperature
still at 4000F for a minimum of five minutes (last cycle only).

Any leakage from the hose or fittings,hose burst, fitting blow-off,or anY
other evidence of malfunctionduring test shall constitute fatlure.

416.12.1 TWOhose assembliesof eaczhsize shall be subjeoted to this test.
The hose assemblies shall be filled with a high temperaturetest fluid as
Wfied h4-5.3.

4.6.12.2 The assembliesshall then be plaoed in an oven uhieh shall be
maintainedat a temperatureof 4000F. Precautions shall be taken to ●smm
that the hose assemblle$do not uome in contact with parts of the oven that aro
at a higher temperature. A pressure equal to the rated operating pr.saure
specifiedin table X shall be applied to the hose assemblies.

13
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4.6.12.3 After a minimum of 20 hours at 4000F, the pressureshall be gradually
releasedand the assembliesshall be removed from the oven, drained, and cooled
to room temperature.

4.6.12.4 The hose assemblies shall then be filled with flu~~ confor~ingtc
KIL-H-56C6. A pressure equal to ths P-=teci c’perating ?rt?SSU1’~specified iI:
table I shall be applied and neld fc,r a zl.nimumaf two hours at room
tempera~ure.

4.6.12.5 The p~acedure specifiedin 4.6.12.’,4.6#12.2,‘~.~,12+?,and ~.~.12.4
shall be repeated for a total of three times.

4.6.12.6 After the final two-hour pressurizationperiod, the hose assemblies
shall be clia~nedand flushed with triehloroetbyl~ne-confo%~ng to ~~~-~=~y662,
and then placed in an oven for one hour. The temperatureof the oven shall be
maintainedat 1600~lOoF.

4.6.12.7 The hose assembliesshall be remved from the o~en~ cooled to room
temperature,and then subjectedto an air-underwatertest. TO conduct this
test, the hose shall be installed k an apparatus sinilar tic :hat shown M*
figure 5.

4.6.12.8 The apparatus with the hose assembly installedshall be immersed in
water containingno wetting agent. A pressure equivalentto the rated
operating pressure specified ifi i.able I shall M appliec fclr 15 minutes to
allow any entrapped air in the hose to escape.

4.6.12.9 The pressure shall be held an additional five-minuteperiod during
which time the effused gas shall be collected from the teat sample, including
the JUnotureof the hose to the fitting,but not includingthe ‘Ba nut. After
the five-minuteperiod of pressurization,the average rate of effusion through
the hose and two fittingsshall be computed into cc/in.lmln. If the average
rate of effusion exceeds 2.0 cc/in./min.for any size, it shall be cuase for
re~ectionand considered failure to qualify.

4,6.13 ~ Two hose assemblies that were subjectedto the
stress degradation test (4.6.12) shall be used for this $est. The hcse
asssesnbliesshall be installedin the test apparatus in accordancewith figure
7.

The assembliesshall be subjectedto the rated operating pressureas specified
in table I for 25 minutes at room temperature. After this period of
pressurization,the exhaust valve shall be opened within 50 millisecondsto
permit rapid dischargeof the compressedgas. After five minutes, the valve
shall be closed and the pressure recyuled. This sequence of 25 mtiUteS at
operatingpressure and five minutes at zero pressure shall be repeated a total
of 16 times. At the end of this period, the hose shall be sectionedand
examinedfor evidence of tube collapse,sponging of the inner tube, etc.~ and
the filter downstreamof the nose examined for evidence of inner tube
degradation. Any evidence of degradationshall constitutefailure.

4.6*I4 ~ Tw hose assembliesof each size shall be
used for this test. The assembliesshall be subjectedto the operating
pressurespeolf~ed in table I for one hour at room temperature. Air effusion
shall be collected using the water displacementmethod and air collecting
deviee similar to that depicted in figure 6. The total munt of effusion
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through Lhe hose and two fittings shall be collected over the last l\2 hour of
testing. Total effusion shall not exceed 8.o ccift of hose assembly for any
s~ze hose.

4.6.15 L~ , Two flared type end fittings of each size
shall be aasembled OD a fittiag end of corrosion resistant steel construction
designed in acoorcianoewith MS33656. Prior to this test the fitting shall be
lubricatedwith oil confonuing to MIL-H-5606. The fittings shall be tightened
to the applicable torque specifiedti table 11 and then loosened. This
.aequnce-l .b@.r&psated.15.&$~”..,..4ft9r.$b$?..?qqy??c?3!!9.%s??;1 !? ?0.
evidence of failure or deformation of the fitting assemblies and the swivei
nuts shall be free enough to pe~i’t turnin8 On the niPP~e by ~und~
CWwti~htenlng_torque shall also be applied to two flareless type and fittings.......---- .....----
“-~~each-”-~~~eby ‘assen)blhg on a fftkikg-’endor corrosiOfi=F~Sf==~X~E~”-” “

..........-.=.-....... ..

constructionin accordance with MS33514. Lubrication test sequenceand
conditionsfor the flarel~ss fittings shall be the ae.as speaifiad for the
flaredtype fttttngs. After’theabove tightenin~ ~wquetxmt~~ the
tested end fittings shall be coupled to a length of hose and subjeatedto the
proof pressurespecified in table I for five minutes withoutLeakage.

4.6.16 The conductivitytest shall be conductedas
fbllows:

a. The test specimen shall be a length of hose (with braid and one end
fitting) as shown on f’igure7. The inner surface of the tube shall be washed
first with solvent conforming to P-D-680 and then with isopropylaloohol
conformingto TT-I-735 to remove surface contaminationand thoroughlydried at
room temperature.The wire shall flare out as shown on f%gure 2 to prevent
:ontactwith the end of the tetrafluoroethylae tube. 0ne14S21900steel

Wf’itting of appropriate size ~11 be asaembled to the hose end fitting as ShOWR

m figure 2. .

b. The test specimen shall then be arranged vertically as shown on figure 2.
The relative humldlty shall be kept below 70 percent and room temperature
between 600 and 900F. One thousand volts maximum, dct shall be applied between
the upper mercury eleotrodeand the lower (MS21900 fitting) electrode.

c. The current shall be measur d with an instrumentuith a sensitivityof at
least one microampere ( 1 x 10

-1? ampere). The current shall conform to
3.5.2.13.

5* PACKAGING

5-J ~ Preservationand packaging shall be level A
or C, as specified (see 6.2).

5.1.1 &vel A. Hose assemblies shall be preserved in accordancewith method
III of MIL-P-116. All openings shall be sealed with caps or plugs conforming
to HIL-G%Ol. Hose aeaembkios-shall b .unit.pa_.in con.tahe.rs~onform-
to PPP-B-566,PPP-B-636,PPP-B-665,or PPP-B-676. me gross we~ht of the
boxes shell not exceed the weight limitationsor the applicablecontainer
specification.

5.1.2 ~el C. Hose assemblies sha12 be preserved and packaged in accordance
with the manufaoturertscommercialpractice.

5.2 ~ Packing shall be level A, B, or C as specified (se(?6.2),
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5.2.1 ~ Hose assembliespreservedand packaged to meet 5.1.1 shall be
packed in exterior-typeshipping containersconfmning to PPP-B-585,PPP-B-591,
PPP-B-601,PPP-B-636, or PPP-B-576. Insofaras practicable,exterior
containersshall be of uniform shape and size, of minimum cube and tare
consistent with the protection required and shall contain identical quantities.
The gross weight of each pack shall be limitedto approximately 200 pounds.
Containersshall be closed and strapped in accordancewith the applicable
oontainer speoifieationor appendix thereto. Containersshall be provided with
a case liner conforming to MIL-L-10547and shall be sealed in accordancewith
the appendix thereto. The oasel~ner u1}l not-be required~~n ,~h~,~~it~
intermediate,or e~erior container conformsto PP-B-636and is sealed at all
joints and seems, includingmanufacturers joint,with tape conforming to
PPP-T-60., .--.............-.......—-------------,..-—...-.-..-.—...-.---------.—...--------—..—------------.-. - --

5.2.2 ~ Hose assembliespreservedand packaged to meet 5.1.1 shall be
packed in domestic-typeexterior containersconforming to PPP-B-585,PPP-B-591,
PPP43-601,PPP-B-636,or PPP-B-576. Exterior containersshall be of minimm
oube and tare consistentwith the protection required. Insofar ●s practicable,
exterior containers shall be of uniform shape and size and shall oontain
identicalquantities. The grass weight o? each pack shall be limitec!tc
approximately200 pounds. Containersshall be closed and strapped in
aeoorda?cewith the applicable aontainer specification or appendix thereto.
When fiberboardcontainersare used, the fiberboardshall conform to the
special requirementsof PPP-B-636.

5.2.3 ~ C, Packageswhich require over-packingfor acceptance by the
carrier shall be packed in exterior type shipping containersin a manner that
will insure safe transportationat the lowest rate to the point of delivery.
Containers shall meet Uniform Freight ClassificationRules or regulationsof
other coamon carriers as applicable to the mode of transportation.

5.3 ~ Interior and exterior containersshall be marked in accordance
with MIL-STD-129.

5.3.1 ~ The date of paaking shall be marked on all interiorand
exterior containers.

6. NOTES

6.I ~ The hose assembliesare intended for use in aircraft and
missile high pressure (3,000 psi) hydraulic and Pneu~tio sYstem~ oPeratin6~
a temperaturerange of -650 to +4000F. High pressure pneumaticstorage system
applicationsare not recommended. Installationin which the limits specified
herein are exceeded or in which the applicationdoes not conform to the
requirementsof this specificationwill be subjeot to the approval of the
procuringactivity. The end fittings of these hose assembliesare not intended
for reuse. For procurement,this is a critical applicationItem.

6.1.1 ~ ~ Where fire resistanceor fire proofingie a
requirement,the tests should be conductedto the proceduresand requirements
speoified in ARP 1055.

6.2 ~der~ data, Procurementdocuments should specify:

a. Title, number, and date of this specification

t). The applicableMS part number required (see 3.3.4)

lb
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& Applicable levels of preservationand packagingand packing (see 5.1 and
5.2)

d. Samples subjecteato destructivetesting are not Lo be consideredor
shipped as part of the contract

e. When fire resistanceor fire proofing is required (see 6.1.lJ.

6.3 . hicn respect to products requiring qualification,awards
@.11 be made only for products which are at the time set for opening of’bids,
qualified for inclusion In the applicableQualified ProductsList *ether or
not such productshave actually been so listed by that date. The attention of
the contractorsIs called to this requirement,and manufacturersare urged to
W7alxge te ilsw’e -the fmnheua “+6 &4w3y-~” *..4xAJ-.bhahm MielALlAL .-.. .
Government tested for qualification in order that they may be eligible to be
awarded contracts or orders for the products covered by this specification.
The activity re3zcnsi2Lefor the QualifiedProducts List is the Aeronautical
Systems Division, ATTN: ENFEM, Mright-Paktersor*Air Foro8 Base, Ohio 45433,
and informationpertainingto qualificationof products may be obtained from
that aettvitv. - - . - - - -- - - . -- ------. ------

Custodians:
Army - %.
Navy - AS
Air Force - 11

Preparingactivity:
Llr Farce - ??

projectNo. 4720-0386
?viewers:

~ Army - AV, Ml
!.irForce = 9!?
MD - CS

.--. -
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-IG 6009 10,000 9,000 6-.1/2 :0, 20 .220

-12 3nop 40M 12,0@o 9. 00[’
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+0.20 .309

-lt Stioo 600J :2,000 ‘3. 000 3-5; f.

I

79.29 750
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Table II. OVerti[,!~leI;iil~ ToTCp2 ValUCS

-4
-6
-8
-]()
-12
-16
-20

160
300
MO
700

1,000
1,s50
1.550
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Table V. Tube Proof Pressure
*

Si2c Flattening Gap Roundint(;iI?
I

Proof Pressure
Max (Inches] Mir, (Irtcl.cs) (psi)

-’4 \ (?.281 t)e~5Q 380
-6 .281 .328 280
-8 .328 .469 220
“a .323 *v~-A 17!2
-12 .328 .688 130
-16’ .328 .828 95
-20 .438 1.000 9s

..-—..—— ——-
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Figure 4. Dynmic P~essure Im@5es
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