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SUPERSEDING

MIL-H-BT9LC

L December 1964

'HOSE, RUBBER, HYDRAULIC, FUEL, AND OIL RESISTANT

This specification is mandatory for use by all Depert-
ments and Agencies of the Denartment of Defense.

1. SCOPE

1.2 Classification. This hose {3 of one type used with detachable hose
adapters conforming to HIL~A-5070 to fabricate hose asgemblies conforming to
}IL-E-8795, and shall be of the sizes listed in Figure 1.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation for
bids or request for proposal, form a part of the specification to the extent

specified herein.

SPECIFICATIONS
Federal
TT-5~735 Standard Test Fluids: Pydrocearbon
Mlitary
MIL-H-TTS Eose. Rutber, Plaestic, Fabric, Or .
Metal {Including Tubing); And Fittipgs,
Hozzles And Etrainers, Packagring O
MIL-A-50T0 * Adapter, Hose To Tube, Pipe An¢ Flange,
Reusable: Hydreulic, Fuel And 01l
Lines
1 L-1i-5606 " Iyéraulic Fluid, Petroleum Base,
Alrcraft And Ordnance
MIL-1~6082 Lubricating O11: Aircraft Recinroceting
Engine (Piston)
STANDARDS
Federal
FED. STD. 595 Colors

FED. STD. 601

Rubber: Sampling And Testing

FS5C 4720
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Military
MIL-STD-130 JIdentification Marking Of US Military
Property
IMI1~ETT~-831 ‘Pmgt Reports, Preparation.Of
MSZT2RR : Btrel ghtt Flange Assembly Adapter, Hose
To Fube, Rensable, Bydranlic, Fuel .And
THD Ifres
PUBLIQATIONS

Alr Force-Navy Aeronautical Bulletin

No. L38 Age Controls Of Age-Sensitive
Elastomeric Items

(Copies of specifications, standards, dravings, and publications required by
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 Other_public“icni. The following document forms a part of this specifi-
cation to the extent specified herein. Unless otherwise indicated, the issue
in effect on date of invitation for bids or request for nroposal shall apply.

AMERICAN SOCIETY FOR TESTING HATERIALS STANDARD METHOD OF TEST DESIGNATION

ASTM D5T1-55T Standerd Methods Of Testing sutomotive
Hydraulic Brake Hose

{Application for copies should be addressed to the Americen Society for
Testing Materials, 1916 Race Street, Philedelphia PA 19103.)

3.  REQUIREMENTS

3.1 Quelification. The hose furnished under this specification shall be
products vhich are qualified for listing on the eppliceble gualified products
1list at the time set for opening of bids (see L.k and 6.3},

3.2 Materials. The hose shall be uniform in quality end free from defects
in materisl. Materials shall conform to epplicable specifications and to the
requirenents specified herein: All materials vhich ere not specifically

describved herein shell be of the highest quality and suitable for the purpose
intendsd

3.3 Design. The hose shall be so designed that when used with adapters
conforming to MIL-A-5070, the mssemblies will be suitable for use in hvdraulic,
fuel, and oll systems at the applicable pressure listed in Table I.

3.4 Constructien.

‘344,12 .Hoae construction. The hose shall consist of a seomless campounded inner
ttude, .reinforcement and cover, impregnated with a synthetic-material, so

scongtructed-as to meet the requiremente of this specification and to retain the
"xngn'lfied nﬁnwt-\-a without slivning or leaking vhen tacted ss spseified harein
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3.4.2 Inner tube. The inner tube shall consiet of & comnound of seamlens
construction and uniform gage. It shall have a smooth bore. shall be free
froo pitting. dirt, foreifn material. or mandrel lubricents as is consistent
with good manufacturing practice.

3.5.3 Reinforcement. The reinforcement shall comeist of an inner cottom
breid end a vire traid, brajded smder proper tension, ip order to limit the
cubical expansion of the hose t0 a minimum, and to provide sufficient strength
10 meet the other requiremenis of this specificetion. The wire Uraild shell be
protected againgt corrosion. No length of hose shall contain broken, spliced,
or cmjtted reinforcing wires.

3.4.L Cover. The cover shall consist of a synthetie rubber impregnated,
oll-registant, cotton braid. The cover impreghation shall contain 8 mildev
inhibitor.

3.4.5 Dimensions.

3.4.5.1 Concentricity. The outer surface shall be concentric with the inside
bore of the hose within 0.020-inch total indicator reading for size -8B and
smaller. Sizes larger than the -8B shall be within 0.030-inch total indicator
reading. The variation in concentricity between the inside diameter of the
inner tube and the outgide diameter of the reinforcing material shall not
exceed these same values.

3.4.5.3 Length. Unleas othervise specified, hose shell be furnishegd in
lengths of from 20 to 65 feet, except that on such orders, up to 10 nDercent
may be furnished in random lengths over 10 feet, and an additional 10 percent
may be furnished in random lengths over 3 feet. When hose is ordered in
specified lengths, & tolerance of =1 percent of the length shall be allowved.

3.5 PFerformance.

3.5.} Performance of hose. The hose shall satisfv the folloving requirements
vhen subjected to the applicable tests of Sectioﬂ_h. Approved adapiers
qualified to MIL~-A-5070 may be used in these tests, except for sizes -40 and
-48 which shall) conform to MS27232.

3.5.1.1 Proof pressure. Each length of hose shall withstend the hydraulic
procf pressure given in Table I without indication of imperfections or leakage
when tested a5 specified in h.5.1.2.

3.5.1.2 Cubica) expension. The cubical expansion of the -3 and -l size hose
shall be not greater than 0.060, anéd the -5 size hose shall be not greater than
0.080 cubic centimeter per inch of free length at 1,000 pounds her square inch
Pressure when tegted as specified in k.4.3.2,

3.5.1.3 Elongation and contraction. The hose, vhen subjected to the apnlic-
ahle: hydraulic. operating pressure of Table I, shall not change in length more
than +2: or -4 percent. (See L4.,4,3.3)
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ADAPTER SOCKET
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ADAPTER NIPPLE

HOSE Qo & )/
SIZE ADAPTER 1D OUTER MIN
NO. SIZE NO. INNE R TUBE COVER . _DlA
) ) n +.01Y 2 .080
3 3 Ay e 9/64
.4 4 BEH -926 33/64 +3/128 132
- -1/64
5 b .3h0 37264 .200
Y ; 3 -031 43164 .260
6 I 313 Toae 3/6
.8 X .06 . 29764 .350
' +.03Y . -
10 .10 .500 oo - 59/04 *3/128 .450
] 5 . ] 578
12 12 625 042 1-5/G4
.16 16 875 -.000 1-15/64 .IB1
.20 .20 112y 1-142 *1/32 1.015
.24 .24 1.375 +04/4 1-3/4 1.250
-.00U
.32 .32 1.812 20442 1.7119
.40 40 2.375 062 2.7/8 +3/64 - 2173
.48 .48 3, --000 3.9/16 2.803

1/ »B" DIA INDICATES MAX PERMISSIBLE BULGE OF INNER TUBE WHEN HOSE IS
ASSEMBLED WITH ADAPTERS.

DIMENSIONS IN INCHES.

FIGURE 1. HOSE DIMENSIONS,

>

)
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3. 5 1.k ﬁéduction in diameter. The ID of the hose shall not decrease to less

than 90 percent of the minimum ID epecified in Figure 1 vhen tested as
specsfied in 4.5.3.2.

iTﬁzfié Weter and- dlcbhal resistanoe.. e loss in tensile strength of the
tdbe i eay nbt exneed 35 percent and sh - e baned on the original cross-
TIORAT A¥Ed Whenh tested ds specitied in .5.3.6.

351 6 Fuel résistaice. The térié'iié gtrength shall be not less than 1000
pounds _per square inch, and the elongation shall be not less than 100 percent
whed tested as specified in k.5.3.7.

3:5.1.1 Adhesion. The original adhesien betwveen the inner tube and inner
cotton brald, and the inner cotton braid and wire braid shall be at least 10
pounds per ine¢h vwhen tested in accordance with 4.5.2.6, and 5 pounds per inch
for an oil aged semple.

3.5.2 PFPerformance of hose when asgembled. The hose, assembled with applicable
end fittings, shall satisfy the Tollowing requirements vwhen sublected to the
applicable tests of Section b,

3.5.2.1 Lubricating oil circulation. There shall be no evidence of leaknge of
the hose or end fittings when tested as specified in L.b.3.1.

3.5.2.2 Bending and vacuum. Application of the 28-inch mercury vacuun shall
not result in more than an additional 10 percent .reduction in OD at any section

for ell sizes up to and including -24 and en additicnal 25 percen: reduction for
size -32. ({See k.5.2.5)

3.5.2.3 Proof pressure of hose assenblies. There shall be no leekage when
tested as specified in L.5.1.2.

3,5.2.4 Burst pressure. The hose shall not burst, the adepiers shell no: blow
off or loosen, end there shzll be no external leskage Trom the hose cr end
fittings belov the burst pressure specified, vhen tested as specified in L.5.2.1.

?T E D0 Isnlars Thavrae cmall ha nn Adwant laalrwoa e hae Bdamtram and o=
- g g A i b AL T L ¥ ¥ L =gy e b Mo A wmdd T LCM% d LT A= ﬂl-l-“.l\oC. m\ﬁ %D
geepage back through the fabric which might produce separation or swelling of
the hose, when tested ss specified in 4.5,2.2

3.5.2.6 Coupling. lio leakege shall occur to the hose assembly vhen subjected
10 the applicavlie hydrsulic proo? pressure listed in Tevle I, vhen tested as
specified in L.5.2.3.

3.5.2.7 Hydraulic impulse test. There shall be no evidencé of leskage,
blowofl of adapters or other malfunctioning of the hose assexblies vhern tested
as specified in k.5.3.3.

3.5.2.8 Cold temperature flexing. After being subjected to the tests speci-
fied in kL.5.3.L, the hose asgemblies shall be examined for leakage. Any
evidence of leakage shall be evidence of failure,

3 5 2 9 Fuel immersion. The agssembly shall shov no evidence of leaksge when
tested as specified in 4.5.3.5.
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3.5.2.10 Collapse, Hose sizes -3 through -10 chall meet the tests of 4.5.2.%,

3.5,2.11 Corrosiocn. After testing in accordance with 4.5.3.8, the test
samples shall meet the burst pressure test of 4.5.2.1.

3.6 Identifigation or product. Eguipment, assemblies, end parts shall be
marked for identifjcetion in accordance with MIL-STD-130. In edditlon, the
cover of each hose shall be identified with a gasoline, oil, and vater resistant
marking. This merking shall give the specification number, [IL-H-879k, size
number, date of mansufacture in quarter of year and year, end a manufacturer's
Federal Supply Code number, which shall be legible with normal vision at e
distance of 3 feet. The marking shall be vellow color 13538 of FED. STD. 599,
and shall be repeated every 1?2 inches, or less, along the entire length of

hose. (Example: MIL-E-B79L-6-2Q6L-00000 MIL-H-8794-6-2q6L-00000
designates hose size -6 manufactured during second quarter calendar yesr 196&

by specific menufacturer,)

3.6.1 Use of HIL designations. I1L designations shall not be applied to e
product, except for guelification t{est samples, nor referred to in correspond-
ence, until notice of approval has been received from the activity responsible
for qualification.

3.7 Age control. The age or shelf life of hose covered by this specification
and furnished for use by the Government shall not exceed the limits established
in ANA Bulletin 438.

3.8 Workmanship. Workmanship shall be of the quulity necessary to produce

hose free from all defects vwhich effect proper functioning in service.

3.8.1 Cleaning. All hose shell be free from oil, grease, dirt, or other
foreign materials both intermally and externally as is consistent with good
mamufacturing practice.

L, QUALITY ASSURANCE PROVISIONS

L.y Besponsibility for inspection. Unless otherwlse specified in the contrect
or purchase order, the supplier is responsible for the performance of all
inspection requirements es specified herein., Except as otherwise specified in
the contract or order, the supplier may use his own or any other Tacilities
suiteble for the performance of the inspection requirements specified herein,
unless disapproved by the Government. The Government reserves the right to
perform any of the inspections set Torth in the specification where such
inspections are deemed necessary to assure supplies and services conform to

prescribed requirements.

k.2 Clagsificeation of tests. The inspection and testing of hose shall be
clagsified as follows:

a. Qualification tests (see L. k)
b, Quality conformance inspection {see L.5)

.4.3 Test conditions.

k.3.1 Prepsration of specimens.

4.3.12.1 Hose and fitting. Hose used for determining performance shall be
assembled with adpaters made up with approved adapters conforming to MIL-A-50T70.

.
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For qualification tests, only epproved adapters shall be used. Qualification
vill not be required for sizes larger than the -32 size if the material and
conetruction are the same and the -32 size is already approved.

4,3.1.1.1 Approved hose sdapters shall be attached to the hose in accordsnce
with the method recommended by the fitting manufacturer.

4.3.1.2 04l ng. 1In all of the tests using oil-aged samples in vhich
MIL-H~5606 hydreulic oil is specified, the fluid and hose samples shall be

put into a noupressurized closed-type container or a reflux-type condenser to
prevent distillation of the volatile matter ip the fluid. A nev batch of fluid
shall be used for aging each group of test samples during qualification tests.
For quality conformance inspection, a new batch of fluid ghall be used for each
10 tests, or less. In each case, the volume of oil used shall be sufficient

t0 completely cover the hose. The hose shall be immersed in hydraulic oil

7 days at & temperature of 158° +2° Fahrenheit (F). All air must be excluded
from the bore of the tube during this aging test.

L.3.1.3 Alr aging. Air-aged samples shall be kept in air st a temperature of
158° 12°F for T days.

4.3.1.4 Test fluids. Unless othervise specified, the lubricating oil test

fluid shall conform te MIL-L-6082, grade 1100; hydraulic fluid shell conform
to MIL-KE-5606; and fuel shall conform to TT-5-T735, type III.

L,k Qualification testing.

L.k.1 Test sample. Test samples as specified in Table II shall consist of a
sufficient quantity of each size of hose to conduct the tests specified herein.

TABLE II. GQualification Test Schedule

Sample Ho. Type of Sazple Test Sequenece - Peragredh !humbers 0
1 end 2 Strip Specimens L,5.2.6

3 and & Hose k.5.3.2

5 thru T Tube L.5.3.6

8 thru 10 Tube Lk.5.3.7

11 thru 16 | Assemblies b.5.1; b.5.3.3

a7 ! " L.5,1; b.s.2.k

18 v k.5.1; b.5.2.5

19 and 20 " L,s.1; k.k.3.3; Lk.5.3.8; bk.5.2.1
21 and 22 " h.5.1; b,5,3.4; Lk.,5.1.2

23 thru 25 " +h.5,1; k.5.2.3

26 " k.5.1; %.5.3.5

27 i " k.5 1; L.L.3.1 -
28 " k.5.1; bk.u.3.2

29 " L.5.1; k.s.2.2

P
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L.L,2 Test report. When the tests are conducted as specified in Section &, a
test report in accordance with MIL-STD-831 shall be furnished to the qualifying

activity {see 6.3).

L.4.3 Tests. The quelification tests of hoge shall consist of all the tests
described herein under quality conformance inspecticn and, in addition, the
folloving teats., The quelification tests may, at the option of the activity
responsible for qualification, be supplemented by tests under actual service
conditions.

L.4,3.1 Lubricating oil circulation. A hose assembly shall be subjected to
tests in oil conforming to MIL-L-6082, grade 1100, at the operating pressure
specified for oil in Table I aend at a fluid temperature of 250° :5°F, except
that the temperature shall be reised to 325°F for 15 minutes out of every 20
hours of tirculation, and that a 400 pounds per square inch surge pressure
shall be applied for the first 30 seconds of each 20 hours of circulation.
Hose assemblies up to the -24 size shall have @ inches of free-length hose
betwveen adapters. For assemblies of -2k size and larger, the ratio of free-
length hose betveen adapters to nominal hose size in inches shall be 6-1. The
felloving sequence of tests shall be used:

a. The attached assembly shall be installed in a temperature control box.
The tepersture of the ambient air shall be reduced to -L0® 25°F and held there
for a minimum of 3 hours. Circulatjion of the fluid at the specified pressure
and at & minimum flow of 3 gellons per minute shall then be started.

b. The temperature of the fluid shall then bLe increased to the specified
circulation temperature, 250° *5°F. The ambient air temperature shall be
increassed to 1L0° $10°F,

¢. Circulation shall be continued for e minirmum of 20 hours at vhich time
the above cycle shall be repeated, The assemblies shall be filled with oil
conforming to MIL~H-5606 and capped vhile st room temperature. The assemblies
shall remein filled for the remainder of this test. It is recomrended that the
1S5-minute period at 3°5°F be conducted during the last 30 minutes of the 20-hour
cycle. The assembly shall be subjected to 10 such cyveles to obtain a minimum
of 200 hours fluid circulation.

d. Upon completion of the ebove test, the assemblies shall be subjected
to a static pressure as specified for oil proof pressure in Table I for 5
minutes. The test fluid used for this test shall be MIL-1-6082 oil or

MIL-E-560€ hydraulic fluid. .

k.4.3.2 Cubical expansion. This test shall be conducted on -3, =L, and -5
size hose only, in asccordance with ASTM Standard Designation D53T1-557.

4.4.3.3 Elongation and contraction. The hose assemblies shall be a minimum
of 15 inches in length. After fabrication, a measured length, not less than
10 inches, shall be marked on the hose. This length shall be neasured and
recorded. The percent change in length shall then be calculated and shall not
exceed +2 or -4 percent.

k.5 ity conformance inspection. The quality conformance inspection shall
consist of individual tests, sampling tests, and special tests.

L.5.1 Individusl tests. All hose submitted for quality conformance inspection
under contract shall be subjJected to the following tests.
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%.5.1.1 Examination of product. All hose shall be examined to determine

conformance with this specification with respect to materials, workmanship,
cleanliness, size, and marking.

L.5.1.1.1 Determination of size. When determining the sgize of the hose,
meagsurenenis shall be made at least one-half inch from the end of the hose and
the hose being held straight &t the point measured.

4.5.1.2 Proof pressure test. Each length of hose and hose assembly shall be
subjected to the hydraulic proef pressure of Table I. The test shall be mede
vith water or oil conforming to MIL-E-5606. Pressure shall be held not less

than 30 seconds and not more than 5 minutes. Al hose shall be thoroughly
dried efter testing.

k.5.2 Bampling tests. The folloving samples of the hose to be furnished on
contract shall be selected at random to represent each 20,000 feet or less, of
the seme size, manufactured during one .continuous broduction run, and shall be
subjected to tests specified below:

e. Two samples at least 1-1/2 feet long far elongetion end contraction
{pee 3.5.1.3), and burst pressure test. (See 4.5.2.1)

b. One sample 1 foot lon for leskage test. (See %.5.2.2)

c. Three samples 1 foot long, two of wvhich are within 0.005 inch of the
lergest CD in the lot and one of which is within 0.005 inch of the smallest,
to be subjected to the coupling test. (See b4.5.2.3)

d. Sufficient hose steck in lengths es specified in Tatle I for
collapse, and bendinf end vacuur tesis. (See 4.5.2.b4 ané L.5.2.5)

e. Sufficient hose stock for schesion tests. [see L.5.2.0)

h.5.2.1 Burst pressure test. This test shall be made on tvo unaged-hose
assemblies which shall be subjected to the hydraulic burst rressure of Table I,

* Yoo 1 T, L
Test fluid shall be water or !TL-E-560€ cll. The raze of 1

»essura rise shall
be 25,000 +0 -10,000 pounds per sguare inch per .minute until the burst pressure
iz obteined. During this test, the hose assemblr shall be fastened at one end
to the source of pressure, the hose shell be extended straigit., and the free
end shall not be restrained or festeneé in any wayr. The sceiyn! mressure et
whicth the sazples Lurst shall be recordec,

L.5.2.2 leakage test. This test shall be made on & hose mssertlr using
YIi~5-500C hydraulic oil or water as the test fluid. Seventy bercent of the
hydraulic burst pressure shown in Teble I shell be obtained and held 5 ninutes,
reduced to 0, after which it shell be raised to 70 vercent of the ninirum burst
pressure for a final S5-minute check. The exnosed vern shall be carefully-
checked during this perizd for any vicking or leakage of the test liguid which
might indicate leekage of the hose.

k.5.2.3 Counling test. Three asserblies shall be used for.this test. The
measurement of the Pulging of hose inner tubes caused by attachment of the
adapter shall be made with & bgsll-end type gage. The diameter of the hall
ghall be within 0.001 inch of the minimum bulge diameter specified. The weirht
" of each gage in ounces shall be equal to the dash nurber of the adapter belins
tested. In taking the measurement, the gage shall be pleced inside the end of
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the assembly without lubrication and without pushing through. The gage shall
fall through the section at the end of the adepter insert under its own veight.
The followving sequence of tests shall be used:

a. The hose shall be conditioned in air at a temperature of 158 ¢2°F for
a mininmum time of 16 hours prior to coupling end testing.

b. The adapters shall be assembled in accordance with the procedures
recommended Yy the manufacturers for hand assembly:

c. The bulge of the inner tube shall be checked as specified herein,
and it shall not exceed the value specified in Flgure 1. The QD of the corres-
ponding hose sample shall also be recorded. .

d. The sample assemblies shall be irmersed in oll conforming to
MIL-H-5606, in a closed vented conteiner for a period of 20 to 2L hours at a
temperature of 158° *2°F. For qualification tests, the irmersion period shall
be T dsys.

"e. The bulge of the inner tutes shall agein be measured as specified
herein and shell not exceed the velue specified in Figure 1.

L.5.2.4 Collapse test. This test shall be performed on an oil aged hose
assembly. A steel ball of the applicable diameter specified in Teble I1II
ghall be instnlled within the hose assembly. The length shall be bent over a
form to the radius specified in Table I and a vacuum of 28 inches of mercury
applied and held for 5 minutes during which time the hose essembly shall be
rotated and rebent over the form at 90 degree intervals throupghout 360 degrees.
With vacuum still applied the hose assembly shall be straightened and held in
s horizontal position and gradually tilted to 30 derrees in each direction.
Failure of the ball to roll through the hose assembly shell be cause for
rejection. After release of the vecuuwn, the hose shall be dissected lonpi-
tudinaily eané examined for evidence of ply separation, blisterinp, colianse,
or other damage. The test for collaprse efter oll aging shell be conducted
within 1 hour after removal of hose fror the test fluid. The hose assembly
shall not be dried or washed after oil aging. This test is applicatle to
sizes -3 through -10 only.

4.5.2.5 Bending and vacuwn test. The hose assembly shall be oil aged. The
length shall then be bent over s form to the radius specified in Table I and
meesured at the flattened section. While still bent in this redius, a vacuum
of 28 inches of mercury shell be epplied and held for 5 minutes during which
time the hose shall be checked for additionel flattening. After release of the
vacuum, the hose shall be dissected longitudinelly and examined for evidence of
ply separation, blistering, collapse, or other damage. All sizes of hose shall
not flatten, or otherwise deform at any section in an amount greater than
obtained by 10 percent maximun reduction in outside diameter before the vacuum
is applied. This test applies to all sizes with the exception of -UC end -h8.

4.5.2.6 Adhesion test. Strip specimens shall be tested for sdhesion betveen
the inner tube and inner cotton braid, and inner cotton breid and vire braid in
accordance with method 8011 of FED. STD. 601. The test for adhesion after oil
eging shall be conducted within 1 hour after removal from the test fluid. This
test is applicable to sizes -12 through -48 only.

11

.
2]
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TABLLE III. Ball Size for Vacuum Test
Hose - Ball Hoge Ball
Dash Ho. Pia. *.001 Dash No. Dia. *,001
-3 .070 . -6 .250
-k .125 -8 .343
-5 .188 =10 .ko6

NOTE: Eall shall be adequately perforated to prevent being affected by the
vacuumnm.

k.5.3 Specisl tests.

k.5.3.1 Periodic control. The following samples of the hose to be furnished
on contract shall be selected at random to represent each 100,000 feet or less
of the same size, manufactured during one continuous production run, and shall
be subjected to the tests specified below:

8. Two lengths 3 inches long for reduction in diameter tests (see
L.5.3.2).

b. Six assemblies of lengths as specified in Table I for hydraulic
impulse tests (see 4.5.3.3).

¢. Twn sssemblies of lengths ns specified in Table I for -3 through -12
size for cold temperature flexing tests. For -16 and lerger the assembly shall
be 30 inches in length {see L.S5.3.4).

d. Sufficlent tube stock for fuel irmersion tests (see L.5.3.5).

e. Sufficient tube stock for water and alcohol resistance teats (see
k.5.3.6).

f. sSufficient tube stock for fuel resistance tests (see 4.5.3.7).

g. Two samples of lenrtiis at least 1-1/2 feet long for corrosion tests
{see b.5.3.8).

L.5.3.2 Reduction in dianeter. Two 3-inch lengths of hose shall be oil aged
and measured at esch end at least one-nalf inch inside the hose Trom the end.

4.5.3.3 Hyvdraulie immulse test. Six hose essermblies, of the lenpths snecified
in Table I, shall be subjectedéd to the hydraullic irmpulse tests outlirned herein.
Two shall be oil aged, two shall be air aged, and two shall be unaged in each
case. 01l and air eging shell be eccomplished in accordance with 4,3.1.2 and
L.3.1.3, respectively. The test assemblies, in sizes -3 through -16, shall
then Pe connected to a manifold, installed in an irmpulse test machine which
will produceé dynawnic impulses in the manifold of the magnitude and frequency
showm by the grash of Figure 2. Sizes -20 through -32 shall be irmpulsed in a
similar manner, except that they need not be subjected to any peak above the
specified opereting pressure. The use of electronic rressure measurinp devices
in determining and controlling the impulse pressure is assumed, All test data
and comments shall be recorded with particular reference to the need for
-retightening sdapters, et cetera. The fluid used for the hydraulic impulse
tests shall be in accordance with MI1-H-5696, excevt that ur to 25 percent
MIL-1~6082, grade 1100 oll mey be added to the test fluid and shall be held to

L.
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THE RATE OF PRESSURE RISE,

125 PERCENT PEAK
/ -—-I— 5 PERACENT OF CYCLE

[—.THE SLOPE OF THIS CURVE GIVES

150

3

125\
4l
;.
iy,
G
100 - °
e
i
TN
75 lj-h —
50 -
25 1_‘ -
RE BACK PRESSURE
A / 75 PSI MAX
0 :-,

15 PERCENT OF CYCLE

170 MINUTE —ONE CYCLE

THE CURVE SHOWN ABOVE IS THE AFPROXIMATE PRESSURE : TIME
CYCLE DETERMINED TO BE OF PROPER SEVERITY FOR IMPULSE TESTING OF
HYDRAULIC HOSE. WHILE 17 1S MANDATORY ONLY THAT PRESSUHE PEAK
RISES TO 125 PERCENT OF TI{E OPCRATING PRESSURE AT SOME POINT PRIOR
TO LEVELING OFF AT RATED PRESSURE, 17 13 CONSIDERED HIGHLY
DESIRABLE THAT THE PRESSURE.- TIME CURVE EE CONFINED TO THE SHADED
AREA INDICATED. ONE VERY DESIRABLE BENEFIT TO BE GAINED IN THIS
MANNER IS THAT RESULTS OF TESTS PERIFORMED ON DIFFERENT TEST
MACHINES WILL BE MORE NEARLY COMPANRAGLE,

* RATE OF RISE IS DEFINED AS THE SLOPE OF THE PRESSURE-T{ME
CURVE, FOR PURPOSES OF DEFINITION, THIE 1.0PE SHALL BE DETER-
MINED BY USE OF A STRAIGHT LINE BETWZIEN }0 PERCENT AND %0 PER-
CENT OF PEAK PRESSURE.

RATE OF RISE WILL BE CALCULATED AS FOLLOWS AND INCLUDED N
TEST REPORT:

P - PEAK PRESSURE IN PS
T, - TIME AT 10 PERCENT P(SECONDS)

T, = TIME AT 90 PERCENT P (SECONDS)
RATE OF RISE {PSI/SECOND) = 9P~ 1P

Yo7,

2 1,

FIGURE 2. IMPULSE PRESSURE CURVE.
13
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a temperature of 120° +10°F measured at the test manifold. Sizes -3 through
-12 hose shall be installed in the hydrsulic imoulse test machine bent into a U
shape, and sizes -16 through -32 may be installed straight. Both ends of the
bent samples shall be connected to a rigid support; one end of the straight
sample shall be left free. 5Sizes -3 through =10 shall withstand 200,000 cycles
of pressure impulses, and sizes -20 through -32 need only withstand 100,000
impulse cycles. )

4.5.3.k Cold temperature flexing test. Iwo hose assemblies spall be subjected
to the cold temperature flexing tests outlined herein. One assembly shall be
o0il agead {see L.3.1.2), and the second onc shall be air ngeé as specified in

L.3.1.3. These assenmblies shall be rlaced in a cold charaer the temperature
of which shall bpe controlled to -05° to -70°F, and alloved to remain at this
temperature Tor 24 nours {72 hours for gualification test). After this tire,
and while still at the specified temperature, the two assemblies shall each be
fiexed through 180 degrees to the bend radius specified in Table I at each
extreme of trevel, Tor one cyele, the rate of cycling being actproximetely one
cycle in b Beconds. Sizes -1C and larger may be tested at =409F in lieu of
-65°F. 'The hose assemblies shall be sublected 1o the hydraulie proof pressure
after remnoval frca the cold testi.

£.5.3.5 Fuel irmmersion test. A hose assemblr having © inches of Tree hose

*t: 2 2:) cis1 LCLl.. A IMUSE 8350000

———

betvween the adapters shall be immersed in fuel conforming to TT-8-735, tyre III,
for T2 hours at room tenperature. Upon completion of this neriod, the assembly
shall be subjected to a static pressure for 5 minutes at the nroofl nressure
specified for fuel in Table I. Tne test fluid used for pressure checking shall
be lubricating oil conforming to MIL-L-6082, grade 1100, or }1I1-}-5606 hydraulic
fluid., ‘The hose shall then be dissected longitudinally, and any indication of
digintegration sucl as ply separation, s0lubility of component parts, porosity,
blistering, or ¢ollapse shall be cause for rejection.

4.5.3.6 Water and alcohol reaistnnce test. Three test specimens of the tube

shall be immersea in e solution of half alecohel ané hell vater ai & temperature
of 158° #2°F for 2% hours. The sample shall be tested as outlined in method
6121 of FED. STD. 601, except that the tensile strength shall te taken within
15 minutes efter removel from the solution.

L.5.3.7 Fuel resistance. %hree test specimens of ihe tube shall be irmersed
in fuel conforming to TT-5-T735, type III, for T2 hours at room temperature.
The tensile strength and elongation sermples shall be tested as outlined in
method 6121 of FrD. £7D. 0601, excect that the tensile styenpgth, elongation,
and volume increase shall be vithin 5 minutes after removal from the solution.
The loss in tenslle strength shall be based on the original cross section. The
elongation of the tuve after aging shall be 100 percent minimu:. Specimens of
the tube shall be subjected to the swelling tests specified in method 6211 of
FED. STD. 601, except that the specimens shall be irmersed for 72 hours at
room temperature in fuel conforming to type II1 of TT-5~735. The volume
increase shall not exceed 30 percent for sizes -12 and smaller, end 60 percent
for sizes -16 and lerger.

4.5.3.8 Corroaion test. Febricate two hose sssexmblies from each size hose.
With the ends plugged, the essemblies shall be immersed, in B vertical position.
into a 2-1/2 percent solutjon of sodium chloride for a periocd of 5 minutes.

The semples shell then be air dried for 25 minutes st & temperature of 1L0°F.
This irmersion and drying cycle shall be repeated for a total of 168 hours.
Upon completion of this test, the two test samples shall be subjected to the
burst pressure test in eccordesnce with 4.5.2.1. .

1L
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L.5.4 Rejection and retest. When an item selacted from a production run fails
to meet the specification, no items still on hand or later produced shall be.
accepted until the extent and cause of failure have been determined and appro-
priately corrected. The contractor shall explain to the Government representa-
tive the cause of failure and the action tsken to preclude recurrence. After

corractinn gll of the tests ghal he rensated.

A A u e WALy WAk Wae WAl W -

4.5.4.) ZIadiwidual tests may contipue. For production reagoms, ipdividual
teats or other sampling plans may be contioued pepding the investigation of a
gampling test failure. Final acceptance of iftems om kand or produced later
shall not be made until it is deternined thset all items meet all the require-
wents of the specification.

L.5.5 Defects in items nlreedy accepted. The investigation of o test failure
could indicate that defects may exist in items elreedy accented. 1If so, the
contractor shall fully advise the procuring activity of all defects likely to

ha FTaninmd amd dtha mathad «f acmsaadd
Vo AWML G LU R WU W WL I TR LI bl

L.6 Examination of preparation for deliverv. The preservation, packaging,
packing and marking shall be expmined to determine conformance to requirements
of 5.1.

5. PREPARATION FOR DELIVERY

5.1 Unless otherwvise specified, the hose assemblies shall be prepared for
delivery in eccordance with KIL-H-775 (see 6.2).

ATV
WU Lo

6.
€.1 Intended use. The hose covered by this snecification is intended for use
in hydraulle, fuel, and oil {petrolew- base anly) systems when assenbled with
adapters quelified to HIL-A-50T0 and at the pressures specified in Table I.
Hydraulic and fuel aprlications shell be limited to & fluid or ambient tempera-
ture renge from -65° to +160°F for sizes -4 through -12. Lubricating oil
epplications may operate from e temperature of -65° to +250°F; for ell other
applications, sizes ~16 and larger, the temperature range is limited to -L0° to
+16§°F. The -3 size shall not be used in hydraulic systems {(see M233620, note
{v)).

6.2 Ordering dats. Procurement documénts should specify the following:
a. Title, nuzber, and date of this specification.
b. Size end length of hose.
¢. Selection of aopplicable levels of packaging and pecking.

6.3 With respect to products requiring qualification, award will be made only
for products which are at the time set for openipg of bids, qualified for
inelusion in the eppliceble Qualified Produrts List whether or not such products
have actually been so listed by thet dete. The attention of the supnliers is
called to this requirement, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federa)l 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 respon-
8ible for the Qualified Products List is the San Antonio Alr Materiel Ares,
Service Engineering Division, ATTH: M'E, Kelly AFB, Texas T82L1, and informa-
tion perteining to qualification of products .may be obtained from that activity.

15
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8.4 Age definition. Inasmuch as the hose is dated by quarters of the year,
it 45 neceasary to Judge their age in terms of time after the gquarter and year
of manufacture. Hose manufactured during the first quarter of any year will
not become one quarter old until the end of the second quarter of that year.

6.5 The margins of this specification are marked with an asterisk to indicate
vhere changes (additions, modifications, corrections, deleticns) from the
previous issue were made. This was done as a convenience cnly end the Govern-
ment assumes no lisbility whatsoever for any inaccuracies in these notations.
Bidders and contraciors are ceutioned to evaluate the reguirements of this
document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue.

Custodians: Preparing Activity:
Army - VE Mr Force - 82
Ravy - AS
Air Force - 82

Reviev Activities: Project No. L720-D266
Army - ME, MI, AT, AV -
Navy - AS
Air Force - B2
DSA - C8

Tt L. & GOVERNMINT PRINTING OFFICE: W71 -433-675/8918

=
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INSTRUCTIONS: In a continuing effort ta 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, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE}, und
mailed. In block 5, be as specific as pomsible about particular probiem sreas such as wording which required interpretation, wes
too rigid, restrictive, looss, smbiguous, or was incompatible, and give proposed wording changes which would alleviste the
problenw. Easter in block 6 any remarks not related to & specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be malled to you within 30 days to fat you know that your comments were received and are being
considered.

NOTE: This form msy not be used to request copies of documents, nor to request waivers, devistions, or cln.rlficlhon of

specification requirements on curvent contracts. Comments submitted on this form do not constitute or nmply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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