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1 June 1982
SUPERSEDING
NIL-H-81581(AS)
8 December 1969

MILITARY SPECIFICATION

HOSE ASSENELIES, BREATHING OXYGSN
AND AIR, GSNERAL SPECIFICATIONFOR

This,jspecificationis approved for nse by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 =. This specificationcovers the general requirements
for low pressure and high pressure hose assembliesutilized in oxygen,
air and pressure suit systems and also those used with personal.survival
equipment. Detailed requirementsof individualhose assemblies or
groups of hose assemblies are covered in the applicabledetail apecifications.

2. APPLICABLE DOCONBNTS

2.1 Government documents.

2 2.1.1 Specificationa end standards. Unless otherwise
specified, the follawing specificationssad standards of the issue
listed in that issue of the Department of Defense Index of Specifications
and Standards (DODISS) specified in the.solicitation,form a part of
this specification to the extent specifiedherein.

SPECIFICATIONS

FEDERAL

BB-N-411 Nitrogen, Technical

QQ+-423 Wire, Steel, Corrosion-Resisting

CCC-C-419 Cloth, Cotton, Duck, Unbleached Plied-Yarns
(hmy and Numbered)

Beneficisl.comments”(recommendations,additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Engineering Specificationsand Standards Department (Cade
93), Naval Air Engineering Center, Lakehurst, NJ 08733, by using the
self-addresaedStandardization Document ImprovementProposal (DD Form
1426) appearing at the end of this document or by letter.
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MIL-H-81581A

SPECIFICATIONS

MILITARY

NIL-P-116

(Continued)

NIL-W-16878

MIL-\i-16878j4

M1L-o-2721O

DETAIL SPECIFICATIONS

(See Supplement 1

STANDARDS

FEOERAL

FED-STD-191

FSO-STD-595

MILITARY

M1L-STD-105

,.

NIL-STD-129

MIL-STD-130

MIL-STD-143

MIL-STD-794

MIL-STD-889

MS22058

MR22064

Preservation,Nethods of

Wire, Electrical, Insulated,High Temperature

Wire, Electrical, Type E, 200 Degreea C and 260
.DegreeaC, 600 Volts, (Insulated,High Temperature)

Oxygen, Aviator’s Breathing, Liquid and Gaa

for list of associated detail specifications.)

Textile Test Uethoda

Colors

Sampling Procedures and Tables for Inspection
by Attributes

Marking for Shipment and Storage

IdentificationMarking of U.S. Military Property

Standards and Specificationa, Order of Precedence
for the Selection of

Parta and Equipment, Procedures for Packaging
and Packing of

Dissimilar Metela

Connector, Oxygen Hose to Regulator

Clamp, Oxygen Hose

(Copies of specificationa, standards, drawings, and publication
required by manufacturera in connectionwith specific acquisition functions
should be obtained frem the contracting activity or aa directed by the
contracting officer.)
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2.2 Other publications. The following document forma a
uart of this sIIecification to the extent sDecified herein. The issues of
the documents which are indicated as MID adopted shall be the issue
listed in the current DODISS and the supplement thereto, if applicable,

AMRRICAN SOCIETY FOR TSSTING AND MATERIALg (ASTM)

ANSI/ASTN D 1149-78a Rubber Deterioration. Surface Ozone
Cracking in d Chamber (Fist Specimen)

(Applicationfor copies should“be addressed to the American Society
for Testing and Msteriala, 1916 Hsce Street, Philadelphia,PA 19103.)

(Industryassociation specificationsand standards are generally
available for reference from libraries. They are also distributed among
technical groups and using Federal agenciea.)

3. REQUIRENSNTS

3.1 Detail specific.ations.The individual item requirements
shall be as spacified herein and in accordance with the applicable
detail specifications (see supplement 1). In.the event of any conflict
betwean requirements of this specificationand the detail specification,
the latter shall govern. In the event of any conflict between requirements
of this specification,the detail specificationand the applicable
drawings, the applicable drawinga shall govern.

3.2 Qualification. The hose or cable asaembly furnished
uncle;this specificationshall be products which are qualified for
listing on the applicable Qualified Products List at the time set for
opening of bids (see 4.3, 4.3.1 and 6.3).

3.3 ‘ First articla. Nhen specified (see 6.2.If), the
contractor shall furnish sample unit(s) for first article inspection and
aPProVal (see 4.4 through 4.4.2 and 6.4).

3.4 Selection of specificationsand standards. Specifications
and atandarda for necessary commodities and “servicesnot specified
herein or in the detail specificationsshall be selected in accordance
with MIL-STD-143.

3.5 Msterials end components. Materiels ad components
shall conform to applicable specifications,standards and drawings as
listed or required herein. Materials and canponentswhich are not
coverad by applicable specificationsor are not specificslly described
herein or in the detail specificationsshell be of best quality, of the
lightest practicableweight, and entirely suitable for the purpose
intended. Unless otherwise specified, the materials and components,
except for the metallic parts, used in the constructionof the hose or
cable assembly shall have been manufactured net more than 12 months
prior to the date of delivery of the items.
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3.5.1 Metal parts. Unless suitably protected against
electrolyticcorrosion, dissimilar mstala ns defined in }111,-sTD-889
shall not be used in intimate contact with each other.

3.5.2 Nonmetallicmaterials. Any nonmetallicmaterial
that is adversely affected by continued uae with oxygen shall not be
used.

3.5.2.1 ~. Elastemer components, except silicone, shall
not be more than 12 months old from the date of manufacture to the date
of delivery to any Government eervice or to any airframa or accessory
manufacturer.

3.5.2.2 Elastomer components. The elastomer components
shall be composed of an ozone-resistantcomposition,which shall not
bloom, and shall meet the specified ozone-resistanceperformsnce requirements.

3.5.3 Talc. Telc, when used, shall be of the non-
asbestiform type.

3.5.3.1 Talc I.imitationa. In the event there is a change in
the‘type,composition, or supplier of the talc utilized in the hose
manufacturing process, the hose msnufacturer shall submit a sample (see
4.3.le) of the replacement talc or verification that the talc is of the
non-asbestiform type (see 6.2.lj).

3.6 Design and constmction. The design and construction
of the hose as&mbly shall be in accordancewith the applicable drawfnga
listed in the applicable detail specifications.

3.6.1 ~. Unless otherwise specified, the hose shall be
of a nonatretch, nonkinking, smooth bore, flexible type suitably reinforced
with an integral corrosion-resistantwire. The hose shall incorporate a
tubular polyamida or polyester knitted or braided outer covering.

3.6.1.1 ReinforcinK wire. The integral corrosion-resistant
reinforcingwire shall conform to the requirements of QQ-w-423, form 1,
conditionB, composition 302.

‘3.6.1.2 Cuter covering. The outer covering shall be a
tubular polyamide or polyester knitted or braided construction.

3.6.1.3 Communicationservices requirements. The communication
cable assemblieswhich are manufactured separately from the hose assemblies
of which they are a part shall be in accordance with NIL-lk-81581/8. The
following requirements are applicable to-those groups of hose assemblies
that incorporate integrated comnunicationaservices as part of the hose
assembly.

3.6.1.3.1 Communicationconductors. Each cmmnunicationconductor
shall consist of 19 silver coated copper strands (no. 36 AWG) bunched
with a lay of not more than 3/4 inch. Unless otherwise specified on the
applicabledrawing, the required number of insulated conductors shall be
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imbedded into the well of the hose; shsll emerge.from the hose at the
molded ends as a single continuouscsble; and shall hnve such termination
as epecifiedon the applicabledrawing. The portion of the conductors
externsl to the hose shsll be fabricatedas the communicationcable in
accordancewith 3.6.1.3.4. The communicationconductorsshall be twisted
with a lsy or laya, which shall not exceed 1-3/4 inches.

3.6.1.3.1.1 Conductorstrsnds. ‘lb conductor strands shall be
uniformly coated in accordancewith 1.fII.-IJ.l6878/4.

3.6.1.3.2 Conductor insulation. A uniform coveringof polytetra-
fluoroethyleneinsulatingmsterial ahsll be placed over each conductor
in accordancewith llIL-W-16878/4.For circuit polarity identification,
the insulationof each conductorahaLl have a different distinctive
color throughoutits length, as specified on the applicabledrawing, or,
color coded in accordancewith the applicablerequirementsof MIL-W-
16878. The color coding for conductorsattached to the microphone
terminalsshall be red snd green, and white and black for the conductors
attached to the headphone terminsla.

3.6.1.3.3 Cenductorshielding. Conductorshieldingshall be
aa apecified on the applicabledrawing snd shall provide a coverage frem
85 to 95 percent. Shielding shall consist of tin-platedsoft drawn
cOPPer (nO. 4fJAWG tO nO. 36 ~G).

3.6.1.3.4 Communicationceble. The cemmmication cable shall
coneiat of insulatedconductors, a restraint cord (if applicable),a
protective covering and terminationin accordancewith the applicable
drawing and shall conform to MIL-H-81581/8.

3.6.1.4 Connectors.

3.6.1.4.1 Connectordefinitions. A connectorshsll be considered
as any group of devices which are attached to the pressure carrier or
communicantion conductorsof the hose. In accordancewith the design and
perfonmencerequirementsof the hose assembly, the connectormsy be
permanentlyattached such as by means of swaging,soldering,or mounting
frsme or may be semi-permanentlyattachedby msans of a clamp. For
purposes of this specification,the followingdefinitionsshall apply
for the various connectorswhich are permanentlyattached to the hose
aaeemblfescovered by this specification.

3.6.1.4.1.1 Quick disconnect. A connectorwhich is attached to
the pressure carrier and communicationconductors,and services the two
purposes of coupling the pressure carrier with a restingassemblyand
housing connectionsfor cowmunicatfon servicescontinuity.

3.6.1.4.1.2 End fitting. A connectorwhich is attached to the
end of the pressure carrier only snd aervea ~he purpose of coupling the
pressure carrierwith a mating ssseubly.

3.6,1.4.1.3 Electrical fitting. A connectorwhich is attached
a~.a_&erminusof the comwunication conductorsonly and serves the purpose
of coupling the communicationserwiceewith a mating assembly.

5
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3.6.1.4.2 Comector integration. When the applicablecontrol
drawing spccifies the integrationof quick disconnects,cnd fittings,or
electricalfittingswith the hose, the connectorsshsll be integrated
with the hose in a manner which will in no way impair the designed
performence of the connector. Hose assembliesheving electricalfittings
may be tested for insulationresistancewith orwithout the electrical
fitting attached,at the discretionof the testactivity. However,when
testedwith the electricalfittings attached, the specificationrequirements
of the electricalfitting shallgovern h the event of conflictbetween
the inaulation resistancerequirementsapecified herein and the requirements
of the specificationfor the slectricslfitting.

3.7 Performancecharacteristics. Unless otherwise
specifted in the applicabledetail specifications,the hose assemblies
shall conform to the followingperformancechsracteristics:

3.7.1 Polarity (color code) snd electricalresistance.

3.7.1.1 Polarity (colorcode), When applicable,the hose
assembly,when tested ae specifiedin 4.7.2.1.1,shsll pses thepolarity
‘(colorcode) listed in the applicabledetail apecification.

3.7.1.2 Electricalresistance. Nhen applicable,each electrical
conductorin the hose assembly or cable assembly,when tested as specified
in 4.7.2.2.1,shsll have a resistanceno greater thsn 0.2 ohms plus an
allowableresistancebased on a per foot length of the electricalcnnductor
as specifiedin the detail specification.

3.7.2 Insulationresistance. Nhen applicable,the hose
assembly,when tested as specifiedin 4.7.3, shall not indicatean
insulationresistanceless than 100 megohms.

3.7.3 Elongation. The elongatingof the hnse shall be as
specifiedin the applicabledetail specification,when tested as specified
in 4.7.4.

3.7.4 Delamination. The hose, when tested as specified in
4.7.5, shall not show any evidenceof delaminationof the inner layer of
the hose or any other damage.

3.7.5 Odor. The hose, when tested as specifiedin 4.7.6,
shall not be judged~ave an objactionableodor.

3.7.6 Cleanliness.

3.7.6.1 External cleanliness. The hosa assembly,when
inspectedas specifiedin 4.7.7.1, shall be free of relesse agents or
any other foreignmatter which could advereelyaffect safety, performence
or reliabilityy.

3.7.6.2 Intarnel cleanliness. The hose, wh$n tested as
specifiedin 4.7.7.2, shall not contain precipitatesor be more turbid
than a distilledwater/Formezinsolutionwh%ch produces a turbidity of
2.50 NeplelometricTurbidity’Units (NT@.
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3.7.7 Leakage. The hose, when tested as specifiedin
4.7.8, shall not exhibit a leakage rate greater than 1.00 cubic centimeters
(cc) per minute per foot.

3.7.8 Flexibility. The hose, when tested as apecified in
4.7.9, shall not show evidenceof unravelingof any wire used in the
hose and there shall be no other damage as a result of this test. After
release of the hose, there shall be no permanentset of the hose. For
hoses tested in accordancewith 4.7.9.1, procedureI, the following
requirementshall alao be applicable:

a. The overhanginglast 10 inches of the free end
of the hose shall at no time during the rotation deviate from the vertical
by more than the followingdegrees:

Hose ID Maximum dwiation, degrees

1/2 inch and 518 inch 10
7/8 inch and 1 inch 15

3.7.9 ltlnimumburst pressure. The hose, when tested aa
specified in 4.7.10, shall not show any widence of structuralfailure.

3.7.10 Strength.

3.7.10.1 Tensile load. The hose, when tested as spe$ified in
4.7.11.1, shall meet the requirementsspecifiedin the applicabledetail
specificatlon.

3.7.10.2 Static losd. The hose, when tested as specifiedim
4.7.11.2, shall meet the requirementsspecifiedin the applicabledetail
apecification.

3.7.11 Restraint cord elongationand tensile strength.
When the applicablecontrol drawing specifiesa restraint cord, the
restraintcord shall meet the requirementsspecifiedi~ the applicable
detail specificationwhen tested aa specifiedin,4.7.12.

3.7.12 Temperature.

3.7.1,2.1 Low temperature. The hose asaembly, after”completion
of the conditioningperiod, shall pass the testa spscified in 4.7.13.1.

3.7.12.2 High temperature. The hose assembly,after completion
of the conditioningperiod, shall paaa the teata specified in 4.7.13.2.

3.7.13 Flexibilityendurance. The hose assembly,when
tested as apecified in 4.7.14, shell show no evidence of damage.
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3.7.14.1 Ozone-resistance. The teat slabs and hose specimen
or outer protectivelayer specimen,when tested as specifiedin 4.7.15.1,
shall not show any evidence of checking, crackingor other damage.

3.7.15 Abrasion. The hose specimen,when tested as specified
in 4.7.16, shall withstand an average of 10,000 revolutionsof abrasion
without exposing the reinforcedwire in the hose.

3.7.16 Weight. The hose, when tested as specifiedin
4.7.17, shall meet the requircmentaspecifiedin the applicabledetail
specification.

3.7.17 ~. The talc, when tested aa specifiedin 4.7.18,
shall be of the non-asbestiform type.

3.8 Color. ‘l%ecolor of the hose exterior,outer covering
and the molded ends (if applicable)shall be green, approximatelymatching
color number 34079 of FEO-STU-595.

3.9 Identificationof product. The hose assembly shsll
be marked for identificationin accordancewith MIL-STD-130,except that
the national dtock number shall be omitted from the label. The year and
quart~r of cure shall also be included.

3.10 Interchangeability. All parts having the same
msnufacturer’spart number shall be functionallyand dimensionally
interchangeable. Where the detail apeciff.cationdetails specific requirements
for interchangeability,they shall govern.

:3.11 Workmanship. The hose or cable assembliesshall be
uniform in quality and shall be free from irregularityies, defects, or
foreignmatter which could adveraely affect safety, performance,reliability
or durability.

4. QUALITY ASSURANCEPROVISIONS

4.1 Responsibilityfor inspection. Unlsss otherwise
specifiedin the contractor purchase order, the contractoris responsible
for the performanceof all inspectionrequirementsaa specifiedherein.
Except aa otherwfse specifiedin the contract or purchase order, the
contractormay use his own or any other facilitiessuitable for the
performanceof the inspectionrequirementsspecifiedherein, unless
disapprovedby the Government. The Governmentreserves the right to
perform any of the inspectionsset forth in the specificationwhere such
inspectionsare deemed necessary to aasure suppl-ieaand aervi.ceaconform
to prescribedrequirements.

4.2 Classi#icatiOnof inspection. The examinationand
testing of the hose or cable assembly shall be classifiedas follows:

a. Q&if ication inspection. Qualificationinspection
consists of examinationsa~d tests performed on samples submittedfor
apprOval as:qualified prOd~cts (see 3.2, 4.3, 4.3.1 and 6.3).

8
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b. First article inspection. First article inspection
consists of examinationsand tests performed on samples which are representative
of the production item after the award of a contrsct to determine that
the production item conforms to the requirementsof this and the applicable
detail specification (see 4.4).

c. Quality conformanceinspection. Qsality conformance
inspection consists of examinationsand tests performed on individual
products or lots to determine conformance of the products or lots with
the requirements set forth in this and the applicable detail specification
(see 4.5).

4.3 Qualification inspection. ‘ihequslification inspection
of the hose assembly shell consist of examinstiona and tests for s1l the
applicable requirementsof thie and the applicable detail specification.

4.3.1 Qualificationsamples. Unless otherwise specified
in the applicable detail specification,the qualificationinspection
samples shall consist of the following:

a. Four hoses for which qualificationia required.

b. Three test slabs, 6 by 6 by 0.075 inches,
composed of the identical ozone-resistantcomposition that was used in
msnufacturing the hose.

c. One copy of the contractor’sdrawing containing
the company!s part number which shall be in accordancewith the Government J
drawing for tbe product submitted (see 6.3.1).

Ten 30 inch long restraint cord specimens
(applicableto MIL~H%581/2, /4, /5, /6 and 18 only).

e. A one pound bulk powder talc sample of tbe
identical composition as that used in the msnufacturing processes of the
hose (applicableto MIL-H-81581/4, /5, /6, /7 and /8) or a statement of
certification that the talc used in the manufacturing process is of the
non-abestiform type (ace 3.5.3 and 4.7.17).

,,
Samples shall be forwarded to the address indicated in the letter authorizing
submission of qualificationsamples (see 6.3). The samples shall be
plainly identifiedby securely attached durable tags marked with the
following information:

Samples for qualificationinspection
HOSE ASSEMBLIES, BR8A’1’WINGOXYGEN ANO AIR
Manufacturer~s designation or number
Name of Manufacturer
Submitted by (name) (date) for qualification
inapectfon in accordance with the requirements
of NIL-H-81581A and (applicabledetail specifi-
cation) under authorization (reference
authorizing letter and number, aee 6.3).

9
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4.3.2 Retention. The retention of qualificationshall
consist of periodic verification to determine compliance of the qualified
hose assembly with tha requirements of this and the applicable detail
specification. The time and methnd of pariodic verification shall be
specified by the activity responsible for the Qualified Products List
and shall be included in the Notice of Qualificationletter.

4.4 First article inspection. The firat article inspection
of tha hose asaembly shall consist of the examinationsand tests specified
in table I, not necessarily in the order listed.

4.4.1 First article samples. Unless otherwiaa apecifled,
aa soon aa practicable after award of the contract or order, the msnufacturer
shall submit first article aamplea as required by the applicable detail
.apecification. The asmplea shall be representativeof the construction,
workmanship, components and materials to be used during production.
Nhan a manufacturer is in continuous production of these hose assemblies
from contract-to contract, aubmiaaionof further first article samples
may be waived at the discretion of the acquiring activity (aae 6.2.If).
Approval of the first article inspection samples nr the waiving nf first
article inspection dnas not exempt the requirements fnr performing the
quality conformance inspecting. The firat article inspectionaamplea
shall be furnished to the Government as directed by the contracting
officer (sea 6.2.lg). The ssmplaa shall be plainly identifiedby securely
attached tags marked wfth the following fnformatinn:

Samplea submitted by (name) (date) for first articla Inspection
in accordance with the requirements of NIL-H-81581A and
(applicabledetail apecification) under contract no.

4.4.2 First article information. Upon completion of the
first article inspectionprogram, pertinent cnmments and recommendations
till be forwarded by the Government Activity responsible for the inspection
program (ace 6.2.lg) to the contractingnfficer. The hoses or cables
will be consumed or destroyed in the firat article inspection and shall
not b& consideredas part of the quantity to ba delivered tindercontract.

4.5 Quality confnrmance inspection. The sampling and
inspection levels shall conform tn MIL-sTD-105. The quality conformance
inepectinn shall consist nf the inspectinnaspecified in the applicable
detail specifications.

4.5.1 .qamplina.

4.5.1.1 Inspection lot.

4.5.1.1.1 Hosa asaembly. An inspection lot size shall be
expreaaed in units of one hose assembly made under essentially the same
conditions and frem the same materials and components. The sample unit
shall be one hose aasembly.

10
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4.5.1.1.2 Packaging. An inspectionlot size shall be axpreased
in units of one fully prepared shipping container,containinghose
assemblies of one size, fully prepared for delivery frcm essentiallythe
s,amematerials snd cnmponenta. The sample unit sha3.1be one shipping
container, containinghose assembliesof one size, fully prepared for
delivery with the exception that it nead not be sealed.

4.5.1.2 Sampling for teata and axaminationaof the hose
assemblies, The sample size, acceptancecriteria,and general examina-
tions and testa required for tha hose assembliesare listed in table II
and shall be performedin the order listed. The testa and examination
from table 11 that are applicable to specifichose ~samblies shall be
as specifiedin the applicabledetail specifications.

4.6 Test conditions.

4.6.1 Gas. Usleaa otherwise specified,the gas used in
testing the hose ass=lies shall be oxygen conformingto NIL-O-27210,
type 1. When specified,nitrogen conformingto BB-t?-411,type.1, clasa
1, grade B, or water-pumpadair equivalentin drysess to BB-N-411, type
1, class 1, grade B nitrogenmay be used.

4.6.2 Temperatureand pressure. JJnlessotherwisespecified,
tests shall be conductedat local ambient temperatureand barometric
pressure. The temperatureand barometricpressure shall be recordedat
the time of inspection. ‘II& informationshall be available for computation
of test data, where required, to normal temperatureand pressure (NT?)
co~ditions. NT? conditionsare 29.92 inches of mercury (101.3kPa) and
70 F (21.1° C). Taat instrumentsshall be calibratedor adjusted according
to their requiredusage in conductingindividualtests.

4.6.3 Testing P recautions. In the testing and examination
of the hose assembly,whenever the possibilityexists that a hose could
be put into use after teats, no instrumentor test set-up containing
mercury shall be used for any test. Precautionsmust also be taken to
prevent oil, grease or other contaminantsfrom being used on or about
hoaa assemblies.

4.7 Inspectionmethods. The test procedure for the
tests speciffed herein shall be tha applicableprocedurespecifiedin
the applicabledetail specificationfor the hnse aasemblybeing teated.

4.7.1 Visual examination.

4.7.1.1 Hose asaembly. Every hose or hose assembly shall he
examinedvisually (for criticaldefects) to determineconformanceto
this specificationand applicabledrawings. The classificationof defects,
table 111, shall be used to classify the defects found, as applicable.

4.7.1.2 Packaging. Each of the fully prepared shipping
containers,containinghose assamblieaof one size, selectedas a sample
unit from the lnt shall be examined for defects listed in table IV to
determine that the packa~i~, packing and marking conform to this specification.

11
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4.7.2 Polarity (colorcode) and electricalresistance.

4.7.2.1 Polarity (colorcode).

4.7.2.1.1 Procedure I. Polarity (colorcode) of each conductor
in the hose asaemblyshall be checkedwith the applicabledraking or
military standard. This test shall be the last teat performedbecause
the outer coveringmay require cutting to determine conductorcolor
code. The hose assembly or cable assembly shall paas the requirements
specified in 3.7.1.1.

4.7.2.2 Electricalresistenc”e.

4.7.2.2.1 Procedure I. Using a luw current (less than 10 ma)
reslar.antebridge, capable of measuring O to 1.0 ohm to an accurscy of
12 percent or better, meaaure the electricalresistancebetween all
points designed to be electricallycomected in the hose sssembly or
cable asaembly. The hose assembly or cable aaaembly shall pass the
requirementsspecifiedin 3.7.1.2.

4.7.3 Insulationresistance (when applicable).

4.7.3.1 Procedure 1.. The relative humidity during this test
shall not exceed 95 percent. The insulationresistanceof each circuit
of the hose or cable aasembly shall be measured with respect to the
fOllawing:

a. All other nonconnectedcircuits shorted together’.

b. The electricalconnectorhousing.

c. The ground.

Utilizing a megohmmeterwith a range to 1000 megohms and accuracy of ~10
percent, the insulationresistanceshall be measured at a test potential
of 500 ~ 50 volts dc applied for not less than 0.1 second for each point
measured. The insulationresistanceshell pass the requirementsspecified
in 3.7.2. Upon completionof this test procedure, tbe normal electrical
continuityof each of the conductorssi%ll then be veriffed in accordance
with 4.7.2.2.

4.7.4 Elongation.

4.7.4.1 Procedure I, The hose shall be suspendedby one end
In a vertical positionutilizing tiiesame fittingsused for tensile load
test (procedureI) and a 10 pound dead weight attached to the other end
for 30 secondswith gage marks initiallya minimum of 10 inches apart.
The hose shall meet the elongationrequirementsof 3.7.3. All measurements
shall be taken with the hose suspendedin a vertical position.

12
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b.7.4.2 Procedure II. The overall length of the hose shall
be measured. The hose shall then be suspendedby one end in a vertical
position and a 10 pound dead weight attached to the other end for 30
seconds. The increase in overall length shall then be measured. Two
minutes after removal of the load, the permanentset shall be determined.
All meaaur:mentsexcept the stretchedlength shall be determinedwith
‘thehose lying in an unstrainedcondition. The hose shall pasa the
requirementsspecified in 3.7.3.

4.7.5 Delsmfnation.

4.7.5.1 Procedura 1. The hose shall be capped at one end.
This cap shall contain an eyepiece. The other end of the hoee shall be
connected to a vacusm source which containaa light. A vacuum of 20
inches of mercury shall be applied internally. While at this condition,
the hose shall be flexed while the interiorof the hose is excmined
through the eyepieca. The,hose shallmeet the requirementsof 3.7.4.

4,7.6 Odor.

4.7.6.1 Procedure 1. Gaseous oxygen shall be allowed to
pass through the bore of the hose at a rate not greater than 10 liters
per minute for 2 minutes. After a five-minuteperind, with the hose
assahbly open to the environmentalconditionsat both ends, the hose
assembly shall be tested for odor in a mawner that will prevent extraneous
odors frnm influencingthe test. The hose shall pass the requirements
specified in 3.7.5.

4.7.7 Cleanliness (listedsequencemandatory).

4.7.7.1 Procedure I (sxternal). The hose assembly shall be
visually sxsminedexternally for conformanceto the requirementsof
paragraph 3.7.6.1.

4.7.7.2 Procedure II (internal). The hose shall be 75
percent filled with a distilledwster/AerosolOT Solutioncohaistingof
~ine parts distilledwater and one part of a 10 percentAerosol UT.- The
Aerosol OT ia a wetting agent which aids in freeing talc fmm the hose
surface. Each hose end shall be capped and the hose placed into a water

‘ filled ultrasoniccleaner operatingat 70-90,000cycles and a minimum of
120 watts output for a period of five minutes. After this exposure, the
water/Aerosolsolution shall be poured frnm the hose into a clean glasa
cylinder. A sample of the solution from each hose ahsll be tested for
turbidityby means of a Each turbidimeteror equivalent. The contenta
of the sample shall pass the requirementsspeciffed in paragraph 3.7.6.2.
Upon completionof this test procedure,the hose shall be dried by
paaaing (160° F (49° C)mcximum) gas (oxygen,air or nitrogen) through the
hose.

4.7.8 &!Zl@8S. The hose shall he sealed off at one end
and the applicablegaseous pressure shall be applied to the other end at
a rate of 10 ~ 5 psig/second. The followingapplicabletesta shall be
perfonned while the hose is maintainedat the specifiedpressure. The
hoee shall meet the requirementsof 3.7.7.
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4.7.8.1 Procedure 1. A gaseous pressure of 20 psig shall be
applied and ~intained for 10 minutes, which is the duration of the
test. The hose shall be athuerged in water within the firat 2 minutes
of the lo-minute period. After the first 5 minutes have elapsed, and
while the hose is still submerged, leakage readings ahsll atart and
shall centinue for the finsl 5-minute period. ‘‘ibisleakage teat shall
not be performed on a hose mere than once within a period of 24 hours.

4.7.8.2 Procedure II. This test procedure shall be the same
as procedure I, except that the preaaure shall be 5 psig.

4.7.8.3 Procedure III. This teat procedure shall be the
same as procedure 1, except that the pressure shall be 150 psig.

4.7.9 Flexibility. Hose assemblies that hava been subjected
to this test shall not be subjected to the leakage test until a period
of at least 24 hours haa elapsed. The hose shall be tested for flexibility
as follnws and shall meet the requirementsof 3.7.8.

4.7.9.1 Procedure 1.

a. The portion of the hose to be teated shall be
“‘flexed for 30 seconds immediatelypreceding this teat. The hose shall
be placed on a horizontal flat surface with 20 inches of its length
overhanging the edge. A 2-ounce weight shell be attached to the everhanging
end. Roll the part of the hose on the flat surface ao that it rotates
through 360 degrees.

b. The hose shall be closely coiled about a rod (1
inch diameter for hose sizes through 7/8 inch ID, and 1-1/2 inch diameter
rod for larger hose sizes) and released. This test shall be repeated
four times, except ‘thatfor each successive test, the hose shall be
turned 90 degrees about its longitudiml axis and recoiled on the rod.

4.7.9.2 Procedure II. .‘Ihiatest procedure shall be the same
aa procedure 1, part (b), except the rod diameter shsll be 1-1/2 inches.

4.7.9.3 Procedure III. This test procedure shall be the
smpe as procsdure 1, part (b), except the rod diameter shall be 3 inches
for tests at roem temperatureend high temperature,and 5 inches in
diameter for testa at low temperature.

4.7.9.4 Procedure IV. This test is applicable for all
electricallywired hoses and should be performed at reom temperature
only:

a. The hose shall be aesled off at one end and the
applicable leakage teat gaseous pressure ahsll be applied at the other
end. While the pressure is maintained, the hose shall be closely coiled
about a rod of the applicablediameter. While the hose ia in this
condition the insulationresistance of the hose asaembly shall be checked
in the manner apecified in 4.7.3. This test shall be performed four
times, except that for each successive test, the hose shall be turned

14 ‘
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9010on its longitudinalaxis and recoiled on the rod. At the completion
of this test the hose shall be uncoiled frum the rod.

b. While the hose ia still pressurized,the hose
shall then be alternatelycoiled and uncoiled about a rod of the applicable
diameter as each electricalcircuit of the hose ia checked for electrical
continuityin the manner apecified in 4.7.2 and for electricalahorta.
This teat shall be performed foub t&nea, except that for each successive
test the hose shall be turned 90. on ita longitudinalaxia prior to
being coiled about the rod.

4.7.10 Minimum burst preaaure.

Procedure I. The hose ahsll be submerged in water
And a4~~% pressure of 60 psi ahs31 be applied internallyto the hose
at a rate“of 10 ~ 5 paig/secondand maintained for a period of 5 minutes.
The hose shall pass the requirementsspecified in 3.7.9.

4.7.10.2 Procedure 11. This test procedureshall.be the same
aa procedure I, except the pressure shall be 20 pai.

4.7.10.3 Procedure III. This test procedureshall be the
same aa procedure 11, sxcept the pressure shall be 450 psi.

4.7.11 Strength.

4.7.11.1 Tensile load. The huae shall meet the requirements
of 3.7.10.1.

4.7.11.1.1 Procedure 1. Connectorssuitablefor a tensile load
taat shall be attached to each end of a one.foot length of hose. One
connector shall be retainedby the atationsryjaws and the other connector
retained by the mevable jaws of a suitable teat device. A tensile load
of 60 pounds shall be applied to the hoee, at a uniform pulling speed of
12 ~ 0.5 inches per minute, and maintained for a period of 1 minute.

4.7.11.1.2 Procedure 11. A teneile load of 60 pounds shall.be
applied to the molded ends of the hose at a uniform pulling speed of 12
~ 0.5 inches per,minute, and maintained for a period of 1 minute.

4.7.11.1.3 Procedure111. For hoasa containingend fittings,
one end fitting shall be retainedby the stationaryjaws.and the other
fitting retainedby the movable jaws of a suitable test device. A
tensile losd of 75 pounds shall be applied to the hose, at a uniform
pulling speed of 12 & 0.5 inches per minute and maintained for 1 minute.
Long hoses may he coiled end clamped at the coil to shorten the length.

4.7.11.1.4 Procedure IV. A connectorsimulatingtype I or type
II shown on MS22058 ahsll.be attached to one end of the hose by means of
an IL322064clamp. The clamp shall be tightenedand a tensile load of 40
pounds shall be apRlied to the hose by meana of the connector at a
uni.form pulling apeed of 12 ~ 0.5 inches per minute, and maintained for
a period of 1 minute.
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4.7.11.1.5 ProcedureV. Connectorssuitable for a tensile load
test shall be securely attached to each end of the hose, A tensile load
of 35 pounds shall be-applied to the hose by means of the connectersat
a uniform pulling speed of 12 ~ 0.5 inches per minute, and maintained
for a period of 1 minute. The hose shall then be subjected to and paas
the tests specified in 4.7.2 and 4.7.3.

4.7.11.2 Static load.

4.7.11.2.1 Procedure 1. The hose shall be placed on a flat
surface and a static load of 225 pounds shall be applied normal to the
longitudinalsxis of a 4-inch sectionof the wire reinforcedportion of
the hose for a period of 30 seconds. While under load the dismeter of
the hose shall be measured and shall pass the requirementsspecifiedin
3.7.10.2. Two minutes after the load is removed, the diameter of the
hose shall be measured and shall pass the requirementsspecified in
3.7.10.2.

4.7.12 Restraintcord elongationand tensile strength. The
restraint cord shall be tested in accordancewith FSD-STO-191,method
“4108. The restraint cord elongationand tensile strength shall pass the
requirementsspecifiedin 3.7.11.

‘ 4.7.13 Temperature. (ProcedureIa of 4.7.9 is not applicable
for the following temperaturetests.)

4.7.13.1 Low temperature.

4.7.13.1.1 Procedure 1. The hose shall be conditionedat -65°
~“5’% (-5.3.9° ~ 2.8° C) for 48 hours. After the conditioningperiod and
while atill at this temperature,the hose shall be subjected to the
flegibilitytest specifiedin 4.7.9. The hose shsll then be returned to
room temperatureand subjectedto and pasa the tests specified in 4.7.2
(if applicable),4.7.3 (if applicable),4.7.5 (if applicable)and 4.7.8.

4.7.13.2 High temperature.

4.7.13.2.1 Procedure I. The hose shall be conditionedat 160°
+-5° F (71.1° ~ 2.8° C) for 48 hours. After the conditioningperiod and

4 =Itilestill at this temperature,the hose shall be subjected to the
tests specified in 4.7.6 and 4.7.9. The hose shall then be returned to
room temperatureand subjectedto end pass the tests specified in 4.7.2
(if applicable),4.7.3 (if applicable),4.7.5 (if applicable)snd 4.7.8.

4.7.14 Flexibilityendurance. The rod size used in this
teat shall be the ssme rod dismeteras used in the applicableprocedure
of 4.7.9.

4.7.14.1 Procedure 1. A two-footsection of hose shall be
used for this test. The hose shall be sealed off at one end and a
.gaseouapressure of 20 paig shall be applied at the other end. While
the 20 psig pressure is maintained the hose shall be subjected to the
following tests:
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a. LThe hose shall be closely“toileda out the
applicable size rod and released for 500 cycles.

b. Maintaining a preload of 1 to 5 pounds along
the longitudinal axis, the hose shall then be twisted 180 degrees about
its longitudinal axis and released for 500 cycles.

The hose shall paaa the requirements specified in 3.7.13. The hose
shall then be subjected to and pass the tests specified in 4.7.5 and
after an elapsed period of 24 hours to 4.7.8.

4.7.14,2 Procedure II. The hose shall be sealed off at one
end and the applicable leakage test gaseous pressure shall be applied at
the other end. While the applicable pressure is maintained, the hose .
shall be aubjected to the following teats:

a. The wire reinforced portion of the hose assembly
shall be closely coiled about the applicable size rod and released for
500 cycles.

b. Maintaining a preload of 1 to 5 pounds along
the longitudinal axia, the hose shall then be twisted on ita longitudinal
axia and released for 500 cycles. I’bedegrees of twist to yhich the
hose ia subjected shall be in proportion of 90 degreea per foot length
of the wire reinforced portion of the hose. At the completion of cycling,
the gaaeoua pressure ahsll be removed fran the hose.

The hose shall pasa the requirements specified in 3.7.13. The hose
shall then (in the order indicated) be subjegted to and pass the teats
specified in 4.7.5 (if applicable), 4.7.9.4 (if applicable),and after
an elapaed period of 24 hours to 4.7.8.

4.7.15 Material csmpositfon teats.

4.7.15.1 ‘ Ozone resistance teat (.elaatemercomponents).

4.7.15.1.1 Procedure I’. The teat slabs submitted for qualification
Inspection and a specimen of the elastomer portion of the hose or outer
protective layer of the cable aliallbe teated for ozone resistance. The
teat apparatua shallbe in accordance wfth ASTM D 1149-78a. The teat
slabs and hose specimen shall be elongated 20 percent, placed in an
ozone-free atmosphere for 24 hours, then glaced in the o:one chamber.
The chamber shall be adjusted to 100° ~ 2 ‘p(37.8° ~ 1.1 C) and to give
an expeaure of ozone concentrationof 325 ~ 10 parts by volume of ozone
per million parta by volume of air. The air ozone velocity in the
chamber shall be at least 2 feet per second. The material shall E.e
axpoeed to tbeae conditions for 6CIminutes. The test slabs and hose or
cable specimen shall be examined under 1~ magnificationand &ball pass
the requirements specfffed in 3.7.14.1.

4;7.15.1:2 Procedure II. This test ‘procedureahsll be the same
as procedure I except that the ozone concentration shall be 120 ~ 10
parts by volume of ozone per million parts by volume of air.
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4.7.16 Abrasion.

4.7.16.1 Procedure 1. Four 2-inch sections of hose, which
shall be obtained by cutting through the hose perpendicular to the
longitudinalaxis of the hose, shall be subjected to the abrasion test
in accordance with FBD-STD-191,method 5308.1, dry condition. The
abradant shall be in accordancewith CCC-C-419, type 1, hard texture,
duck, no. 10. A one pound weight shall be placed upon the upper end of
the shaft, to produce a constant pressure between the abradant and
specimen throughout the test. The jaws of the Schiefer machine shall be
modified to retain a 2-inch section of the hose. The hose shall meet
the requirements of 3.7.15.

“ 4.7.17 w.

4.7.17.1 Procedure I: The hose shall be weighed on a scale
capable of weighing to a tenth of an ounce and shell meet the requirements
of 3.7.16.

4.7.18 Talc. The talc, when used, shall be tested using
the technique of ene~dispersive x-ray analysis coupled with transmission
or scanning electron microscopy in the manner recommended by the Occupational
Safety and Health Administration. “Thetalc shall meet the requirement
specified in 3.7.17.

5. PACKACING

5.1 Preservation. Prese~ation shall be lwel A or C,
as specified (see 6.2.lh).

5.1.1 Level A. The hose or hose assembly shall be packaged
in accordancewith MIL-STD-794. Presemation shall be in accordance
with MIL-P-116, method lA, and no contact preservativezis required. AI-1
openings shall be wrapped or sealed .toprevent entry of forbign matter
into the”hose. If the hose or hose assemblies are coiled, the inside
diameter of the coil shall be not leas than 12 inches to minimize permanent
set.

5.1.2 Level C. Each hose or hose aasembly shall be packaged
in a manner that will.afford adequate,protectionagainst contamination
and physical damage during shipment frem supply source to the first
receiving activity for -ediate use.

5.2 Packing. Ihe hose or hose assembly shall be packed
in accordancewith MIL-STO-?94, level A, B or C, as specified in the
contract or order (see 6.2.lh). As far as practical, container shall
be of minimum tare end cube consistentwith the protection required and
contain identical quantities.

5.3 Marking.
or order, marking shall be in

Unless otherwiee specified in the contract
accordancewith MIL-STD-129.
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5.3.1 Precautionary70arking. The followingprecautionary
marking shall appear on each unit package:

CAUTION: DO NOT ALLOW CONTAMINANTSOF ANT
KIND TO BE USED ON OR ABOUT THE HOSE
ASSRMBLY.

6. NOTES

6.1 Intendeduse. The intendeduse of the hose or hose
assemhliea covered by this general specificationshall be specifiedin
the applicable detail specifications.

6.2 Ordering data..

6.2.1 Acquisitionrequirements. Acquisitiondocuments
should specify the following:.

a. Title, number and date of

b. Title, number and date of
specification, and the applicabletype and atyle.

this specification.

the applicabledetail

c. Applicabledrawiitgaincludinglatest revisions.

d. ApplicableGovernmentpart number.

e. Title, number and date of the applicableQualified
Products List.

f. Whether first article inspection is required or
waived (see 3.3 and 4.4.1).

2. Name and address of the first article inspection

for

and

laboratory (see 4.4.i] and the name of the GovernmentActivity responsible
conductingthe first article test program (see 4.4.2).

h. Applicablelevels of preservation,packaging
packing (see 5), includingmarking requirements (see 5.3 and 5.3.?).

i. ~teme of data required (see 6.2.2).

j. whether talc samplea or verification that the
talc is of the non-asbestiform type shall be required (see 3.5.3.1).

6.2.2 Data recwirements. When this specificationis used”
in sn acquisitionwhich incorporatesa DD Porm 3423 and invokes the
provisions of 7-104.9(n)of the Defense AcquisftiOn‘Reg~atiOns (DAR)*
the data requirementsidentifiedbelow shall be developed as specified
by an approved Data Item Description (bD Form 1664) and delivered in
accordance with the amroved ContractData RequirementsList (DD Form
1423) incorporatedin~~ the contract. When tie provisions Of DAR ~-
104.9(n) are not invoked, the data spectfied below shOuld be delivered
.kythe contractorin accordancewfth the contract requirements. Deliverable
data required by this speciffeation is cited in the following paragraph:
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Paragraph Data Requirement ApplicableDID

3.5.3.1 Certificationof Compliance DI-E-2121

4.4.2 First Article Inspection DI-T-5329
Reports InspectionTest

Reports

6.3 Quelification. With respect to products requiring
qnslification,awards will be made only for productswhich are ~t the
time set for opening of bids, quslified for inclusionin the applicable
Qnalified Products List whether or not such products have actuallybeen
so listed by that date. The attentionof the contractorsia called to
this requirement,and menufactureraare urgad to arrange to ‘havethe
products that they propose to offer to the Federal Government tested for
qualificationin order that they may be eligible to be awarded contracts
or ordera for the products covered by this specification. The activity
responsiblefor the @elif ied Products List ia the Commsnder,Naval Air
Systems Command,Departmentof the Navy, Washington,DC 20360; however,
informetionpertaining to qualificationof productsmay be obtained from
“theCommandingOfficer, Naval Air DevelopmentCenter,Warminster, PA
‘18974,Attention: Code 6031. Prior to submissionof the samples for
qualificationinspection,the msnufacturer shall submit a request to the
Navel Air DevelopmentCent&r, Code 6031, indicatinga date on which
samples can be forwardedand also request an authorizationnumber to
accompany the samples.

6.3.1 Dratinga. When requested, the manufacturershall
submit engineeringdrawinga and inspectionreporta in accordancewith
SD-6, ProvisionsGoverningQualification. Prior to automatic listing of
qualificationapproval of all hoses within a group, it shall be mandatory
that the manufacturersubmit one copy of a drawing containingthe company
part number which shall be in accordancewith the Government drawing for
individualpart numbers.

6.4 First article. when a first article is required, “
the item will be testtidand should be a preproductionsample. The
contractingofficer ahoul.dinclude specific instructionsin all acquiaition
instruments,regardingarrangementsfor examinations,teata and approval
of the first article.

6.5 Changes from previous iaaue. Asterisks are not used
in this revision to identify changeswith respect to the previous issue
due to the extensivenessof the changes.

Custodian: ,, Preparing Activity:
Air Force - 11
Army - AV (Proj!~N%660-0443)
Navy - AS

Review Activities:
Air Force - 99
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..

, TABLE 1. First article examinationsand tests.

Inspection

Visual examination

Polarity (colorcode) and electrical
continuity (if applicable)

Insulationresistance (if applicable)

Elongation

Delamination (if applicable)

Odor

Cleanliness

Leakage 1/ 2/-—

Flexibility

Minimum burst pressureI_/

Tensile load 2_/

Weight (if applicable)

Paragraph

Requirement

Applicabledrawings

3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

3.7.6

3.7.7

3.7.8

3.7.9

3.7.10.1

3.7.16

Method

4.7.1.1

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

4.7.8

4.7.9

4.7.10

4.7.11.1

4.7.17

g A ssmple hose assembly subjected to the tensile load teat shall not
be used for this inspection.

~ A sample hose assembly subjected to the minimum burst pressure teat
shall not be used for this inspection.
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TA8LE II. Sample size, acceptancecriteria, tests and o
exsminat%onsof the hose assemblies.

Require- Sample Acceptance
Inspection ment Method size criteria

Visual exsmina- 4.7.1.1 Every hose Reject sll units with
tion (see classi- sesembly for sny critical defects.
ficationof de- critical de- An acceptablequal-
fects) fects. In- lity level of 2.5

spection defects per hundred
level II for unite for minor
minor defects defects.

Polarity (color 3.7.1 4.7.2 Inspection AU acceptablequality
code) and elec- level S-2 level of 1.5 defects
trical continuity per 100 units.

Insulation 3.7.2 4.7.3 ‘ Inspection An acceptablequality
resistance level S-2 levsl of 1.5 defects

per 100 units.

Elongation 3.7.3 4.7.4 Inspection An acceptablequality
level S-2 level of 1.5 defects

per 100 units. ‘

Delaminstion 3.7.4 4.7.5 Inspection h acceptablequality
level S-2 level of 1.5 defects

per 100 units.

Odor 3.7.5 4.7.6 Inspection k acceptablequality
level S-2 level of 1.5 defects

per 100 units.

Cleanliness 3.7.6 4.7.7 Inspection tinacceptable quality
level S-2 level of 1.5 defects

per 100 units.

Leakage 3.7.7 4.7.8 Inspection An acceptablequality
level S-2 lwel of 1.5 defects

per 100 units.

Flexibility 3.7.8 4.7.9 Inspection AIIacceptablequality
level S-2 level of 1.5 defects

per 100 units.

Packaging 4.7.1.2 Inspection An acceptablequality
level S-2 level of 4.0 defects

per 100 units.
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TABLE III. Classificationof defects for vi<ual examination
of the hose sssembly.

,1

Critical Minor

1.
..;,

Dimensions.not within specified 201. Marking - missing, insuffi-
tolerancee. ‘“’~ .,!?., cient, incorrect, illegible,

..-: ..,...
2.

~...,t.; or not permanent.
Material i.mperfections - foreign ‘“‘..
matter embedded. “ ‘~~~:&. $.olornot as specified.

~&j ~

3. Surface - unclean, iough, misaligned, -.-,;.<.

or containing cracks, nicks or
other flaws.

4. Any opening not capped.

5. hy componentmiseing, mslformed,
fractured, or otherwise damaged.

6. Incorrect assembling or improper
positioning of components.

7. Any component loose or otherwise
not securely retained.

8. Any functioningpart that works
with difficulty.

9. Faulty werbnsnahip or other
irregularities.
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TABLE IV. List of defects for packaging for deliverv

Item Defecte

l!&teriorand Missing, Incorrect,incomplete,illegibie~of improper
interiormsrkinga size, location,sequence or,,method of application;

msrkinge not the same on the interior and exterior
containers. .,,,/.

PackagLng and @y nonconformingcomponents;any componentmissing,
packing msteriala .‘damaged,or otherwisedefective.

Worlananehip Inadequateapplicationof the componentssuch as
incompleteclosure of the unit package, intermediate
packing, containerflaps, or loose strapping,etc.;
bulging or distortionof the containers.

Exterior and Number per container is more or less than required;
interiorweight j~grossor net.~ei&htexceeds.~he requirement,..
or content.

*US. GOVERNMENT PRISTISG OFFICE: 1982-505-0SS/3089

.
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