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MILITARY SPECIFICATION

HOSE ASSEMBLY, RUBBER, AERTAL REFUELING

This specification is approved for use by all Departments and Agencies of
the Department of Defense
1. SCOPE

1.1 Scope. This specification contains the design and test requirements
of flexible hose assemblies for use in aerial refueling systems.

2. APPLICABLE DOCUMENTS
2.1 Government documents

2.1.1 Specifications, standards, and handbooks. Unless otherwise
specified, the following spec1f1cat1ons standards, and handbooks of the issue
Iisted 1n that issue of the Department of Defense Index of Spec1f1cat1ons and

SpEClTTC&t]Oﬂ to the extent SPECITIEU herein.

CPECTIFICATIONS
\wd i 4\~ ANV
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Federal

QQ-KW-428 Hire, Steel, Carbon (High Carbon, Round, for
Mechanical Springs, General Purpose)

TT-S-735 Standard Test Fluids, Hydrocarbon

PPP-B-591 Boxes, Shipping, fiberboard, Wood-Cleated

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to the Naval Air Engineering Center, Systems Engineering and
Standardization Department (Code 93), Lakehurst, NJ 08733, by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter

DISTRIBUTION STATEMENT A.
APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED.
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Military
MIL-P-116
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MIL-T-5624

MIL-M-6002
STANDARDS
Military
MIL-STD-105
MIL-STD-109

MIL-STD-129

V]

MIL-STD-831
MIL-STD-1523

MS24358

Publications

MIL-BUL-544
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ctent specified herein. The issues of the documents
oD adopted shall be the issue listed in the current

DoDISS and the supplement thereto, if applicable

American Society for Testing and Materials (ASTM)

ASTM D380

ACTM NAY?
RIITT UL

ASTM D47

Rubber Hose Testing
erties in Tension
Rubber Property - Adhesion to Flexible Substrate

Rubber Property - Effect of Liquids
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(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Copies of specifications, standards, handbooks, drawings, and

publications required by manufacturers in connection with specific acquisition
functions shouid be obtained from the contracting activity or as directed by
the contracting officer.)

2.3 Order of precedence of specifications and standards. Should a
conflict exist between any requirement in this specification and any
requirement in the applicable documents referenced herein, the requirements of

this specification shall take precedence over the referenced (applicable)
document.

w
X
m
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3.1 First article. The hose assembly furnished under this specification

shall be a product which has been inspetted and passed the first article
inspection specified herein (see 4.3).

3.1.1 Materials. The hose shall be uniform in quality, free from defects
in materials and conform to applicable specifications.

2 1 1 Rorurlad vivaAain and rarlaimad matariale linleace ntharwiceoe

[ N B | T\CJ ICL VIIHIII, atru TTLiIaIimcy maiLct: 1aro. UIHT T o0 WViHTTI Wi g¢C
specified herein, all equipment, material, and articles incorporated in the
products covered bv thvs soec1f1cat1on shal] be new and shall be fabricated

using materials produced from recovered materials to the maximum extent
practicable without jeopardizing the intended use. The term "recovered
materials" means materials which have been collected or recovered from solid

waste and reprocessed tc become a source of raw materials, as opposed to
virgin raw materials. None of the above shall be interpreted to mean that the
iirn m~E rad e ralRiii)ld mrvAadiiActere G0 Al lAunAd nAary *hiec ernarifFiratrian inlace

use 0Oi useu <Ol regyu s i o pl Uut L () d!lUWEU nuet Lt o opTL il ILaLivil uiiieso
otherwise specified

3.1.2 Selection of specifications, standards, and drawings.
Specifications, standards, and drawings applicable to the design and
construction of naval aircraft shall be in accordance with those documents
listed in Military Bulletin 544, approved by the Naval Afr Systems Command and
takes precedence in accordance with MIL-STD-143.

2 9
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breaker fabric, a spiral of high tensile wire, synthetic rubber layer, a braid
of high tensile steel wire, and compounded cover. The hose shall be suitable
for transfer of fuels conforming to MIL-T-5624, grades JP-4 and JP-5, and for
use in conditions where hydraulic fluids will be present, in atmospheric

conditions of salt spray and prolonged high humidity.

3.2.1 Hose. The hose shall consist of a seamless compounded inner tube,
i

a9 9 Tl Tha d+.:bha abhsl)l ha o aaecdia ia. e Aybmiiedtman Ar manalandavad

3.¢.¢ Tuue. Ine tuobe Slhidil e a CONLINUOUS BEXLTUSION O Lalvnueivu
lav_iin nf nA+ ‘oce +han +wn nline Af 2 hiah arAamatir aviatinn fFiiol_rocictant
rdy-up OF f[OUT €55 uwhan w0 pPiies U d nign alOnatil aviaiivuil fuci—iToistiaiit
cunthetic rubber romnounded with the nececsarv inaredients to meet the
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requirements of this specification. The bore shall be smooth, clean, free
from pitting, and of a uniform thickness.of not less than 0.045 inch.

3.2.2.1 Strength The original tensile strength shall be not less than
1250 psi and elongation 250 percent. After aging test fluid in accordance
with specification TT7-S-735, Type 'I1Il for 72 hours at 75°F, the tensile
strength shall be not less than 600 psi and the elongation 150 percent.

3.2.2.2 Volume. The volume increase of the hose tube after 72 hours
immersion in test fluid in accordance with specification TT-S-735, Type III at
75°F shall not exceed 30 percent.

3.2.3 Carcass. The carcass shall consist of a coated leno breaker
fabric, helically wound galvanized wire, acrylonitrile build compound, and

high tensile steel wire braid. This reinforcement shall be well, evenly, and
firmiy appiied, shall be free from defects or irregularity, and shall be in
keeping with best manufacturing standards

3.2.3.1 Breaker fabric. The breaker fabric shall be maximum of 0.030
inch thick and shall consist of filament type nylon leno fiber cloth or
equivalent fabric breaker material and shall be treated with RFL and coated
with butadiene acrylonitrile.

3.2.3.2 Helical wire. The helical wire shall be a continuous spiral
round steel wire per specification QQ-W-428, Type II, Class I, galvanized or
copperized.

3.2.3.3 Build compound. The build compound shall consist of spiraled
layers of butadiene acrylonitrile.

3.2.3.4 MWire braid. The wire braid shall be 0.012 inch diameter carbon
steel wire with a tensile range of 350,000 to 400,000 psi and shall have a
brass, copperized or chemical finish.

3.2.4 Cover. The cover shall be constructed of a weather and fluid
resistant rubber compounded to meet the requirements of this specification.
It shall be smooth, free from pitting, and of a uniform thickness of not less
than 3/64 inch.

3.2.4.1 Strength. After aging in test fluid in accordance with
specification TT-S-735, Type III for 72 hours at 75°F, the tensile strength
shall be not less than 400 psi and shall not have been reduced more than 55

percent of the original strength.

3.2.4.2 Elongation. The original ultimate elongation shall be not less

than 200 percent. After immersion in test fluid conforming to specification
TT-S-735, Type III for 72 hours at 75°F, the uitimate eiongation shall be not
tess than 100 percent.
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3.2.4.3 Volume. The volume increase of the cover after 72 hours
immersion in test fluid conforming to specification TT7-S-735, Type III at 75°F
shall not exceed 60 percent.
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3.2.5.1 Electrical continuity. The hose shall be electrically continuous
throughout its full length. The wire braid or helical wire shall be used to
demonstrate the hose continuity; however, continuity must also be demonstrated
through the end fittings when attached.

h

chal
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the adheswon of the tube to outer cover shall be not 1e than 5 pounds per
inch, when tested within 5 minutes after removal from the test fluid.

—
(=7}

3.2.5.3 Crush resistance. The outside diameter of the hose shall
compressed more than 10 percent when subjected to a weight of 1500 poun
distributed evenly over a one foot longitudinal section.

3.2.5.4 Flexibility. The hose shall be capable of being wound on a drum
diameter which is six times the nominal inside diameter of the hose or 12
inches, whichever is greater, without cross-sectional deformation at a load of

1200 pounds.

o R T Y R | [P U - LY ol FA Thon baca a2bhall bea cemabla o8
J.£.2.4.1 LOW Lenperat ture lleXlUlIlEy e nose Shdil e Ldpavulie Ol
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VT ity 1 TpLatculy VUITU avVvuL QG Ji uin i @ JiQiuc Lo cyua LW LIl L Vo Lo i rn

the preceding paragraph after soaking at -65°F for 24 hours. The cold soak

must start with the hose bent on the drum. The hose shall develop no cracks
and shall meet the applicable pressure requirements.

3.2.5.5 Diameter. The nominal inside diameter shall be as required to
meet the requirements of the aerial refuel]ng system The minimum inside
At amadbavw k211 Rha 1 ¥/ Smmbhar amd ~ha11 N e Yok o in Snrramant+te ~F 1 /0 Sinrh
uiameiLel SIlgai1t e i-=/7 ¢ 1nHLiie > aliu sital i incredase in incCrements o1 P10 TIECH .
The outside diameter shall be the minimum to meet requirements of this
specification and the intended aerial refueling system. The diameters of the
hose shall be established during qualification of the refueling system and
shall be controlled for all future production.

3.2.5.6 Length. The length of the hose assembly shall be as required by
the intended aeriai refueiing system and shall inciude end fittings. The hose
shall have no splices or joints over the continuous 1ength Tolerances shall

tam will not

ha tafh +hat rnn]:rnmnn# nf a hncn in +ha :nrl:] rofnn] cuvc
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aFFect the operation of the system nor require rﬂadJLst ent of the system
The length shall be measured from the extreme ends of the fittings.
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3.2.5.7 MWeight. -The weight per foot of the hose shall be the minimum

required to meet the r equ1rements of this specification and the intended
anmianl waAafiiAallan ~iindam Thon or~diin AtAakhd ~AFf blhn hara b= 11 hn ~edab)l b
aci ratl i uciinyg systLein, e dLLUOl weiryiitr ) e 1use Snadi i oe CBLGUII)HEU
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for all future productions.

3.2.5.8 End fittings. The hose end fittings shall be of the permanently
swaged type. The end fittings shall be installed in such a manner as to make
the hose assembly electricaliy continuous. The end fitting which is to mate
with the aerial refueiing reception coupiing shail be in accordance with
MS24358. The end fitting connecting to the tanker hose stowage system shall
be as specified by the acquiring activity. The end fittings shall be of
corrosion- res1stant steel. Cements, Sealants, or adhesives shall not be used
in the installation of end fittings. The end fittings shall have a smooth
bore. The fitting shall be so constructed as to insure a tight grip on the

hose. The outer body shall have a rounded outer edge to prevent cutting of

the hose during instaliation or upon snarp Dend1ng The inner sieeve shail
“loamn ha Fwan ~F .k\u-\ AN, A e A - dhAa hAasra Adiim s oo ~11-L:~_
al>0 Ve i1 ee Ol shial p euyes to }Jlt‘Vt’IIL L.ULLHIg Ul Lig nosSe UUI lllg Ill)Ldl td t 100
or upon sharp bending.

3.2.5.8.1 Bulge. The installation of the hose end fittings shall not
cause the hose inner tube to bulge or reduce the inside diameter of the hose
to less than the inside diameter of the end fitting.

3.2.5.8.2 Gages. Necessary gages to properly measure the critical
Aimancinne Af +ha anAd Fit+rinae +A acciira ranfAarmanrcra +An +ho cnnrifiad rAntAalive
NGO T\ D AVl Lirc criu 1 lLLllly.) (S Qo auil © LV VE HIATTL T L\ LllC QMTL I T (SRS RIS OAVE R ]
shall be made available to the Government Inspector. The accuracy of these
gages shall be certified in a manner satisfactory to the Government Inspector.

3.2.5.9 Strength. The hose assembly shall not break nor shall its end
fittings pull ioose when subjected to the ultimate loads. The design limit
ioads shail pe determined by the maximum aerodynamic drag of the hose,
reception COUDllug and drogue of the system at the maximum uc)lyn carriage
speed for the store or 1500 pounds for up to 2 inches I.D. and 2000 pounds
over 2 inches I.D., whichever is higher. The proof load shall be 1-1/2 times
the design 1imit load. The ultimate load shall be 2-1/2 times the design

limit load.

3.2.5.10 Concentricity A ball with a diameter of 94.6 percent of the
nose nominal inside diameter shall be abie to pass freely through the hose
whila eiithdarménd A€ IN SnAhar AL mAavnA e
wili 1o subvjciicu LU G VCILUUHI Ll CVU THeney vl H":'ILUI_)’

J.2.5.11 Elongation. The elongation when subjected to the proof tensile
Toad shall not exceed 4.0 percent. The elongation or permanent elongation
shall have no effect on the aerial refueling system cooperation. The designer
of the aerial refueling system must specify any stricter requirements if
needed for the system operation.
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3.2.5.11.1 Permanent elongation. The permanent elongation shall not
exceed the following values at the conditions specified:

a. 1.5 percent of total length when subjected to proof load for a
period of one hour.

o

3.2.5.12 Pressure. The design operating pressure shall be 120 psig or
higher if specified by the aerial refueling system designer. The proof
pressure shall be two times the operating pressure, and the burst pressure
shall be three times the operating pressure. The hose assembly shall be

satisfactory for surge pressures generated by a 0.2 second closing (constant
1

osing :g:inci‘ full flow at 50 p(!ﬂ at a distance of § feet

Vo )

15 5 Gy
end of the hos

m

3.2.5.12.1 Alternate pressure. As an alternate to the above, the proof
pressure may be a hydrostatic pressure test of 500 psig for 5 minutes and an

ultimate hydrostatic pressure of 1000 psig for 1 minute without showing any

sign of failure or leakage.

3.2.5.13 Pressure drop. The pressure drop shall be the minimum
consistent with quality hose manufacture. The maximum allowable pressure drop
shall be specified for the specific aerial refueling system. The actual
pressure drop shall be determined for the rated flow of the system and shall
be recorded as psi per foot of length based on JP-5 in accordance with
MIL-T-5624 at a specific gravity of 0.845.

3.3.1 Hose identification. Each length of hose shall have a continuous
red marking strip, resistant to fuel in accordance with MIL-M-6002, and
approximately 3/8 inch wide running the entire length of hose. The cure rate,
serial number, part number, and manufacturer's code identification number
shall be indicated by permanent type marking at three locations (the center of

each length and 4 feet from each end).
3.3.2 CJ re date. The cure date shall be indicated in guarters of year
and year; i.e., 3/81 which indicates July through September 1981.

3.3.3 Color and markings. The hose shall be black in color with white
weather-resistant neoprene rubber bands vulcanized into the hose at the
foiiowing intervals: every 10 feet +6 inches a 12 inch band for the full

length of the hose, the first of which shall be 11 feet from the reception

coupling end fitting; throughout the nominal fuel flowing range between each
12 inch wide band there shall be 4 bands 3 inches wide spaced at 2 foot +]
inch intervals from the center of the wide bands
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the ability of the hose assemblies to meet their performance reauirements
under all applicable environmental conditions specified herein. The standards

of workmanship exhibited in the approved first article sample, subject to any
qualification stated in the Government's notice of approval, shall be
determinative of the requirements of the contract relative to workmanship.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. Unless otherwise specified in the

.
contract or 0 the contractor is responsible for the performance
of all 1nspect1on requ1rements as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor may use his own or
any other facilities suitable for the perfOrmance of the inspection

requ1rements specified herein, uniess disapproved by the Government. The
Government reserves the right to pérfcrm any of the inspections set forth in
b emam €3 mradiAan whavrn ciirh TnenmartiAane avra Aaomnd naraceaxvy A acciirno

Lne )pCLli rtLadl 1O WHCIC QUL FHOpEL LIV al © uUTcoHicu gL ososal LU asosuil ©
supplies and services conform to prescribed requirements

4.2 C(Classification of inspections. The inspections of the hose
assemblies shall be classified as follows:

a. First articie inspection (see 4.3).

cr
Lo
c

4.3 First article inspection. The first article test unit shall be
produced to production draw\ngs, utilizing production manufacturing techniques
and production tooling and equipment. The first article test unit shall be
manufactured with an extended 7-1/2 foot length. The first article inspection
shall consist of all inspections indicated in Table I in the order listed.

The first articie inspection report format shail be in accordance with
MIL-STD-831 (see 6.3).

A 4 DNuality ronformance incnaction Qualitv conformance insnection chall
. MG 1Ly LW -nu-.c\.'. -u.;l:u.\.\- (AL Ul LA A S viwGiiu T SR - LI PRERC
consist of the following inspections
a. Individual inspections (see 4.4.1)
b. Sampling inspections (see 4.4.2)
4.4.17 Individual inspections. Individual inspections are those
L mmmm mdl  mme mammdAdiimdond mm mamb bhara aesambhla TomAYrtiAdieal AmeomardiAanese kol
mnspections conaucted vn edlil 11058 asielmiviy. Lnarviduail 105pelLions Snidit
rancict AF +ha incnartinnce in Tahle 17 in tha Arder lictad Failura +A nacc
LIS oL VI L THOPTLLIVUIID I iavic Fars i LUIT U uc LI I T W < ¥ B FTarivir © v pPaoo
any of these inspections shall be cause for rejection of the hose assembly
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TABLE I. Ffirst article and sampling inspections.
Inspection
First

Tests Test paragraph articie Sampl ing
Full 1enath Snarimen
Full Length Specime
Examination of Product| 4.6.1 X X
Concentricity/Bulge 4.6.3, 4.6.4 X X
Proof Pressure 4.6.2 X X
Electrical Continuity | 4.6.5 X X
Pressure Drop 4.6.6 X
ClAammadianm A I - \v4 v
LIUlgdLIUI 4.0.7/ A A
Permanent Elongation 4.6.7.1 X X
Strength 4.7 X X
7-1/2 Foot Section
Flexibility 4.8, 4.8.1 X
Crush Resistance 4.9 X
A bl m o § s A Al aY \v4
AQNeS 100 58.10 A

TABLE II. Individual inspections.
Tests Test paragraph

Examination of Product 4.6.1

Concentricity 4.6.3

Proof Pressure 4.6.2

Strength (proof load) 4.7

Elongation 4.6.7

Electrical Continuity 4.6.5

4.4.2 Sampling inspections. The contractor shall furnish samples from
each lot for inspections indicated in Table I in the order listed The hoses

..... 12y

shall be selected by the Governm
or repair.
the contractor,

ent Inspector without oreilﬁin ry'inspect1on
For the purpose of this paragraph, the lot size shall be set by
consistent with production and test capabilites,

which will

meet the contract delivery schedule and be in accordance with MIL-STD-105

inspection level S-1,

acceptance number zero, Acceptance Quality Level 6.5.

bampre hoses shall be in addition to the contract quantity. The contractor

P I -~ - - -~ - 11 o~ L. P T o~ - m R o am Ao - s aanlandian ~& &b o~ ~msmm ] oA
Sftdalt mdanurdcLure dit noses> 1 edln 100U pIIUl LO g SetrecLion Ol titg Sdahiipie
hnecne +n ha 4+aoct+ard and hAacae in +hat 1A+ chall nAyr ha ehinnad 1ind+i)

IVIOT D L uc LToLCuU [eRRRV] [RAW I J =g} LR . 9 ati UL 20 @ 1 1 1InJL uvT )Illppcu JSJUIL
satisfactory completion of the tests. Failure of a hose to pass all sampling
tests shall be cause for rejection of all hoses in that lot. Sampling
inspection report format shall be in accordance with MIL-STD-831 (see 6.3)
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4.5 Test conditions.

4.5.1 Atmospheric conditions. Unless otherwise specified, all tests
shall be at an atmospheric pressure of 28 to 32 inches of mercury at a
temperature of 25 +10°C and a relative humidity of 90 percent or less.

4.5.2 Temperature stabilization. All parts of the item shall be
completely stabilized at the specified temperature prior to conducting any

tests.

4.5.3 Test measurements. A1l measurements shall be made with instruments
on which accuracy has been verified on a current basis by methods or test
agencies acceptable to the acquiring activity.

4.5.4 Test fluids. Test fluids conforming to TT-S5-735, Type III may be
used in lieu of JP-4/5.

4.6 Test methods.

4.6.1 Examination of product. The hoses shall be examined to determine
conformance with all requirements of the specification with respect to
materials, workmanship, design, construction, finishes, markings, and
applicable drawings. Each predesignated length of hose shall be of sufficient
additional length to provide test samples to accomplish the testing described
in paragraphs "a" through "c" below. The examinations described in paragraphs
"d" through "i" below shall be accomplished on each length of hose that is to
be delivered on the contract.

a. Physical properties of tube stock per 3.2.2, 3.2.2.1, and
3.2.2.2.

b. Physical properties of cover stock per 3.2.4, 3.2.4.1, 3.2.4.2,
and 3.2.4.3.

" ¢. Adhesion between tube and cover per 3.2.5.2.
d. Diameter per 3.2.5.5.
e. Length per 3.2.5.6.
f. Weight per 3.2.5.7.
g. Marking per 3.3.1 through 3.3.3.

h. Any indication of splices or joints (hose to be continuous
length).

i. Bulge or flat spots.
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4.6.2 Proof pressure. The hose shall be tested to the proof pressure
specified in 3.2.5.12 or 3.2.5.12.1 in accordance with ASTM D380. This
pressure may be applied by any convenient hydrostatic means and shall be
maintained for 5 minutes +15 seconds. There shall be no sign of failure,
teakage, or excessive deformation.

4.6.3 Concentricity. The concentricity of the hose shall be tested for
compliance with 3.2.5.10 prior to installation of the end fittings. The hose
shal\ be subjected to a vacuum of 20 inches of mercury during this test. The

steel ball must travel through the entire hose length without hesitation or
stopping.

L 1

ttin e
n c

S
at the inside edge of the
s than the inside diameter of

J v

= =1 Lo
snal il De
vy nr ntho
I Ui ULIIC

1]
=
[.7]
T
-
-
o
=3
3
4]
o
pr
— o
—h
5
b
™
[1+]
s Mo
o.
O
o e~
——

[V

o
13
i

) -t

e

, th e
cirdn nno
>Si1ue pe
insi g

4. 6.5 Electrical continuity. The electrical continuity shall be checked
means of a volt-ohm meter. W

by ith a meter lead attached to each end fitting
and the meter set to the ohms scale, the meter shall indicate a resistance of
lace +han N N2 Ahme nar fAant AfF hnce lennth
1Te3d cirain vV.Va VHITND PC! I UW L v [RAV AR = ICIIBLII

4.6.6 Pressure drop. The test setup shall be capable of providing
continuous flow at the flow rate of the refueling system. The contractor
shall demonstrate compliance with system requirements for pressure drop.

4.6.7 Elongation. The proof tensile load shall be applied and held for
10 minutes. The elongation shall not exceed 4 percent of the original length
Af ¥ha hnca moacnred 1inder 4 £ )
Vi Lnc LA S ey nHicuaur v (VAR AV wg ) T LU0

4.6.7.1 Permanent elongation. The proof tensile load shall be applied
and held for one hour and then released. The length shall be measured within
3 minutes of release of the tension load and the elongation shall not exceed
.5 percent of the original length of the hose measured under 4.6.1 The
oof tensiie ioad shall then be applied at 10 second intervals and ne?d for
econds for a total of 500 applications of the load. The length shall be

d within 3 minutes of releasing the last load application and the

VG

eg witnin 3 minu eleas
+ 3
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tion shal!l not exceed 2.0 percent of the original length of the hose
measured under 4.6.1. If the aerial refueling system has stricter
requirements to assure proper system operation, then those requirements must

be met.
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4.7 Strength. The test setup shail be such that both end fittings are
supjected to the tersion loads through connections similar to the intenced
service use; i.e., through threads or fianges or other as appropriate. The
tensile ioad shall be applied at the rate of one inch per minute. The hose a

Q.
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fittings shall withstand the ultimate loads without breaking or end fittings
pulling loose. The hose shall then be loaded until failure and the mode of

failure and load shall be recorded.

4.8 Flexibility. A 5 foot section of hose is cut from the 7-1/2 foot
section of hose. The 5 foot section of hose shall be wrapped around a drum
having a diameter of six times the nominal hose inside diameter or 12 inches,
whichever is greater. A tensile load of 1200 pounds shall be applied to the
hose while wrapped on the drum and no cross-sectional deformation of the hose

shall occur.

4.8.1 Low temperature flexibility. The 5 foot section of hose shall be
bent into a U shape about a drum having the same diameter as in the above
flexibility test in such a manner that the arms of the U are parallel. The
hose, after stabilizing at -65°F for 24 +2 hours, shall be straightened to a
90 degree angle within one minute by any convenient measurable means, and the
force in pounds required shall be recorded and shall not exceed 70 pounds.
This shal) be repeated 5 times while maintaining the -65°F temperature. Tbe
hose shall then be straightened to a 180 degree angle and be subjected to the
burst pressure of 3.2.5.12 without leaks. The hose shall then be snlit
longitudinally at the most critical flex point and any signs of cracking shall
be cause for rejection.

4.9 Crush resistance. The crush resistance shall be determined by
centering a 2-1/2 foot length of hose between two firm 12 inch metal plates.
The plates shall be brought together at a rate of 1 inch per minute until a
load of 1500 pounds has been applied and the load shall be held for 3
minutes. The distance of the plates when just touching the hose and zero load
apnlied shall be recorded as D,. The distance between the plates after 3
minutes of the full load shall be recorded as D,. The percent compression
shall not exceed 10 percent when calculated as follows:

Dl - Dz
x 100 = percent compression
D,

4.10 Adhesion. Strip specimens of the original hose shall be tested for
adhesion hetween the tube and cover in accordance with ASTM D413 machine
method. The adhesion shall not be less than 12 pounds per inch when the jaws
are separated at 2 inches per minute. The test shall also be conducted on
strip specimens from a hose section that has been immersed in test fluid
TT-S-735 Type III for 72 hours at 75 +5°F. The test specimens shall be cut
from the hose within 30 minutes after removal from the test fluid. The

adhesion shall be the same as that for the original hose.

4.11 Physical properties.
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4.17.1 Tensile strength and elongation. The tube and cover test
specimens used for obtaining these properties shall be dumbbell specimens, die
C as described in ASTM D412. The tube specimens shall be buffed to a
thickness which is not less than 0.050 inches. The specimens shall be tested
in accordance with with ASTM D412 before and after immersion in test fluid
conforming to TT-S-735 Type III for 72 hours at 75 +#5°F. The post-immersion
tests shall be conducted within 5 minutes after removal from the test fluid,
and the tensile strength calculation shall be based on the thickness of the
test specimen before immersion. The tube strength and elongation shall meet
the requirements of 3.2.2.1. The cover strength and elongation shall meet the

requirements of 3.2.4.1 and 3.2.4.2.

4.11.2 Volume. Specimens of the hose tube and cover shall be tested for
volume change due to immersion in fluid conforming to TT-S-735 Type III in
accordance with ASTM D471. Specimens shal! be immersed for 72 hours at 75
+5°F. The tube and cover shall meet the requirements of 3.2.2.2 and 3.2.4.3,

respectively.

4.12 Inspection of packaging. The inspection of preservation and
packaging shall be in accordance with the document requirements of those

specified in Section 5.

5. PACKAGING

5.1 Preservation. Each hose shall be preserved in accordance with
MIL-P-116, Method 1C-4.

5.2 Packaging. Each hose shall be packed in a container in accordance
with PPP-B-591.

5.3 Marking. Marking for shipment and storage shall be in accordance
with MIL-STD-129.

5.4 Shipping. Shipment of hoses shall be within 2 quarters of cure date.

6. NOTES

6.1 1Intended use. The hose assembly covered by this specification is
intended to be used in the aerial refueling of aircraft.

6.2 Ordering data. Acquisition documents shall specify the following.

6.2.1 Acquisition requirements.

a. Title, number, and date of this specification.

b. Inside diameter (see 3.2.5.5).

13
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k. Items of data required (see 6.3).

6.2.2 Contract provision. Contracts shall specify the following
provision for first article inspection.

6.2.2.1 First article inspection. HWhen a first article is required for
incnartinn anAd annvrAauval (ecan 2 1 A 1 £ and £ 2)\ +hn rAntrart chal1
nspelLton dnu approvaer vsee 5.1, «.5, 0.4, 4 0.5/, tne CONtract sSnaii
specify the following provision for first article inspection. When a
contractor is in continuous preoduction of hose assemblies from contract to
contract, consideration should be given to waive the first article

inspections. If inspection is required, indicate:

a. If first article inspections are conducted at the contractor's
plant or a uovernment approveo laboratory, an inspection report
shall be forwarded to the acquiring activity for verification.

b. That the approval of first article samples or the waiving of
the first art1c1e inspection shall not relieve the contractor
of his obligation to fulfill all other requirements of the

specification and contract.

6.3 Contract data requ1rements When this specification is used in an
acquisition which 1ncorporates a DD Form 1423 and invokes the provisions of
T INA O/ Y AF 4$ha Avmad Cawviidmanes Dommismma o Dami: ) 2 dd o Py o~ d o
7-104.9(n) of the Armed Services Procurement Regui1atl1ONs, 1ne @dtd
ronitiremoante identifiod holaw will he AdAevelAanad ac cnorifiod hy anm annvrAuvoAd
POYU i TIRT i Lo TUT LY T e T LI veiuvpou Qo QpTLIlITUY vy Ol appli vveu
Data Item Description <DD Form 1664) and delivered in accordance with the
approved Contract Data Requirements List (DD Form 1423) incorporated into the

=
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contract. MWhen the provisions of ASPR-7-104.9(n) are not invoked, the data
specified below will be delivered by the contractor in accordance with the
contract requirements. Deliverable data required by this specification is
cited in the following paragraphs:

Paragraph Data Requirement Applicable DID
4.3 First Article Inspection D1-T-5329 - Inspection
Reports Test Reports
4.4 Quality Conformance DI-T-5329 - Inspection
Inspection Reports Test Reports

(Copies of Data Item Descriptions required by the contractors in connection
with specific acquisition functions should be obtained from the contracting
activity or as directed by the contracting officer.)

6.4 Quality assurance definitions. Definitions for quality assurance
terms are in accordance with MIL-STD-109.

Custodians: Preparing activity

Navy - AS Navy - AS
Air Force - 99 Project No. 4720-0689

Review activities:
Air Force - 11
DLA - CS
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide

suggestions. This form may be detached, foided aiong the lines indicated, taped aiong the ioose edge (DO NOT STAPLE), and
mailed. In block § be as specific as poasible ahout particular problem areas such as wording which required interpretation, was

too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
lcknowledlement will be mailed to you within 30 days to let you know that your comments were received and are being

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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