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MIL-H-13531C
N— 11 February 1982
SUPERSEDING
MIL-H-13531B(MO)
24 January 1964

HOSE, RUBBER AND HOSE ASSEMBLY, RUBBER
(HYDRAULIC, FLEXIBLE)

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

1. SCOPE

1.1 Scope. This specification covers wire-reinforced rubber hydraulic
hose and hose assemblies with permanently attached fittings (see 6.1).

1.2 Classification.

1.2.1 Types. Hose or hose assemblies shall be furnished in the following
types as specified (see 6.2):

Type I - Single wire braid reinforcement.
Type II - Double wire braid reinforcement.
~— Type III : - Doubled spiral and single wire braid

reinforcement.
1.2.2 Classes. Each of Types I, II and III hose shall
following classes as specified (see 6.2):

Class A - With heavy cover.
€1

lass B - With thin cover.

mn

2. APPLICABLE DOCUMENTS
2.1 Government documents

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified,
the following specifications, standards, and handbooks of the issue listed in

Berieficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:

US Army Tank-Automotive Command, ATIN: DRSTA-GSS, Warren, MI 48090, by using
the self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document, or by letter,

FSC 4720
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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 specified herein.

SPECIFICATIONS
FEDERAL
FF-N-836 - Nut, Square, Hexagon, Cap Slotted, Castel-
lated, Clinch, Knurled, Welding and Single
Ball Sect.
QQ-P-416 - Plating, Cadmium (Electrodeposited).
QQ-Z-325 - Zinc Coating, Electrodeposited, Requirements
for.
MILITARY
MIL-H-6083 - Hydraulic Fluid, Petroleum Base, for Pre-
servation and Operation.
MIL-C-81562 - Coating, Cadmium and Tin-Cadmium and Zinc
{mechanically deposited).
STANDARDS
FEDERAL
FED-STD-H28/2 - Screw Threcad Standards for Federal Services. ~~
FED-STD-162 - Hose, Rubber, Visual Inspection Guide for
FED-STD-601 - Rubber: Sampling and Testing.
MILITARY

MIL-STD-190 Identification Marking of Rubber Products.
MIL-STD-810 - BEnvironmental test methods

(Copies of Military specifications, standards, drawings, and publications
required by contractors in connection with specific procurement functions snould
be obtained from the procuring activity, or as directed by the centracting offi-
- - Ay
cer.}

2.2. Other publications. The following document(s) form a part of this
specification to the extent specified herein. The issues of the documents which
are indicated as DoD adopted shall be the issue listed in the current DoDISS and
the supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIAL {ASTM)
ASTM D380-80 - Rubber Hose.

{Application for copies should be addressed to the American Snciety for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103. )

P N . . \ . . o
(Technical society and technical association spocifications and standards
are generally available for reference {rom libraries. They are also distributed
among technical groups and using Federal Agencies.)
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3.1 Qualification. The hose and hose assemblies furnished under this

. specification shall be products which have been tested and have passed the

qualification tests specified herein and have been listed or approved for list-
ing on the applicable qualified products list (see 4.2, 6.3, and b.4),

-~ o~ e 4 Y [V 2 R IR R _L.‘11 s e mrmarmitfiad hamain - -3 I »afaroarm~nAd
Je MMATEIridadide ralerialsS Sqadiis O€ a5 SPeTiilicTU JITITlll cuiru 4dl s coda Tl
i € matiAne cstandarde and drawinos. Material chall he free of defects which
SPTLLiivaviviioy D LCALINATA L WM WmEsne e = s e S .
adversely affect performance or serviceability of the finsished product (see 6.2
and 6.5).

.3 Construction. Hose shall be constructed with an inner tube, a wire

reinforcement, and an outer cover. Hose assemblies shall consist of hose with
fittings assembied on each end. Unless otherwise specified, one fitting in each
hose assembly shall be of the male type and one of the female type. The female
type shall incorporate a swivel. Dimensions and materials of fittings shall
conform to the applicable drawings (see 6.2). Steel fittings, except stainless

when furnished, shall be zinc platedyzn‘accordance with Type II, Class 2 of
QQ-2Z-325; Type II, Class 2 of MIL-C-81562; or cadmium plated in accordance with
Type II, Class 2 of QQ-P-416 (see 6.2 and 6.6).

2 1 1 Tnnar tuha Tha innar tvne chall congist of an oil-resistant com-
3.3.1 Inner tube, The inner type shall consist o l-res c
pound of seamless construction and uniform gage. The inner tube shall have a

smooth bore, shall be free of pitting and other defects, and shall be cleaned
free of dirt, foreign material, and mandrel lubricants.

3.3.2 Reinforcement.

19 1. 29 1 T™erma T Rainforcement of Tvre I hose shall consist of one braid
Je jeéua A Ay PSS e NTLLRATITLSINCIcvw Va ajpe a oS i a2 LONI=2= Q <
of high-tensile steel wire.

3.3.2.2 Type lI. Reinforcement of Type II hose shall consist of two or
more braids or high-tensile steel wire.

- a N A L R rey Dan o e m e e -~ Mo~ TYYT .- —kal? mmrm s mb A Aarma

Jede e ) AY['*S < dlaa [aS =P R B R LA LVPE L1i v o€ DBiiail LUNGISIOV Vi Onic
braid of high-tensile staeel wire covering two spiral plies of high-tensile stenl
wire.

3.3.3 Outer cover. Outer cover shall utilize polymerized chloroprene as
the basic material, and shall be of such strength as to meet the requirements
of this specification.

3.4.1.1 Hose diameters. Inside diameter and outside diameter of the hose an:
outside diameter of wire braid shall be as specified in Table I for the specified

nominal hose size.

-a

gth. lUnlece othervise specified (see 6.2). bulk hose shall

~ = T =SpLLllel L =/]3 =R221X i a

1L 1.2 Hoce
be furnished in lenaths of 20 to €5 feet, except that not more than 10 fercent may
be furnished in random lengths between 10 and 20 feet and not more than an additicn-
al 10 percent may be furnished in random lengths between 3 and i0 feet. VWhen hose
length is specified, tolerance shall be plus 1/4 inch and minus 1/8 inch for lengths

less than } feet, and plus or minus 1 percent for lengths of 3 feet or more.

3
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TABLE I. Hose dimensions.

Overall outside diameter

Wire braid outside diameter

Nominal Inside Types 11 Types 11
hose diameter Type 1 Types 11 & III Type 1 Type 1 & 111 & 171

size Classes A and B Classes A and B Classes A and B Class A Class B Class A Clans B
(inches) (inches) {inches) (inches) (inches) {inches) (inches) (inches)
3/16 0.148 +.023-.008 0.375 + .02} 0.438 + .023 0.500 + .03l 0.4G5 + 023 0,025 <031 0.535+ 027
1/4 0.250 +.023-.008 0.438 + .023 0.500 3 .023 0.625 + .03l  0.527 + .02} 0,687+ .031 0.543+ .027
5/16 0.313 +.023-.008 0.500 + .02} 0.563 7 .023 0.688 + .031 0.590 + .023 0.750+ 031  0.660+ .027
3/8 0.375 +.023-.008 0.594 « ,023 0.656 + .023 0.781 + .031 0.684 + .023 0.843+ 031 0.754+ .027
1/2 0.500 +.031-.015 0.719 « .03l 0,781 % .D31  0.90G ¥ .031  0.805 + .03l 0.9G68+ .031 0.874s .031
5/8 0.625 +.031-.015 0.844 » .031 0.906 = .031 1.031 + .031  0.930 + .031 1.093+ .031  1.000s .031
3/4 0.750 +.031-.015 1.000 + .03l 1.063 7 .031 1.187 « .031  1.086 . .031 1.250: .03l 1.156+ .031
7/8 0.875 +.031-.015 1.125 + .03l 1.188 ¥ .031 1.313 = .031  l.211 + .03l 1.375: .03 1.281s .031
1 1.000 +.0k0-.015 1.313 » .03l 1375 = .OA7 1.500 z -06  1.430 + .031 1.562¢ .046 1.500: 03]
1 1/4 1.250 +.047-.015 1.594 + .047 1.750 & .047 1.812 % .062  1.741 » 047 2.000: .062  1.867+ .OL?
1 1/2 1.500 +.047-.015 1.844 + .047 2.000 5 .047 ' 2.062 + .062  1.968 T 047 2.250+ .062 2,148+ 047
2 2.000 +.047-.015 2.375 + .OU7 2.500 & .0k7 2.625 3 .062 2.500 + .047 2.750: .062 2.648+ 047
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3.4.2.1 Threaded parts. Screw threads of the form, number per inch, and
class specified on the applicable drawing or military standard shall be in accor-
dance with FED-STD-H28/2.

3.4.2.1.1 When hose assemblies are specified, the fittings shall be the
permanently attached type.

3.4.2.2 V¥rench flats. Nominal distance across wrench flats (hexagon or
~thar) <hall hea in multiples of 1/16 inch. Tolerance shall not exceed the tol-

flat size, as speecified in FF-N-836.

J.4.3 Swivel fittings. Swivel fittings shall swivel frecely with hand torque.

3.5 Performance.

Hose and hose assemblies shall with-~

3.5.1 Resistance to impulse pressures.
stand specified impulse pressures and cycling (seée Table II and Figure 1) without

hose leakage, leakage between fitting and hose, leakage at the threaded conaeciivn,
cracking, rupture, or detachment from a fitting.

3.5.2 Length change. After being subjected to the applicable working preszucs
of Table II, hose length chanige shall not exceed the limit specified in Teble I11.

5.3 Burst pressure. Hose or hose assemblies shall withstand, without
e of leakage, rupture, or detachment of any applicable fittings, the =~rrli-

ARy R psE¥Ie;

cable burst pressures specified in Table II.

“TABLE II. Pressure requirements,

Recommended
Nominal Burst pressure Proof pressure maximum
hose size Type 1I Type 11 working pressure
(1D) Type I & IIIX Type I & III Type 1 Type II & It
inches psi psi psi psi psi psi T
3/16 12,000 20,000 6,000 10,000 3,000 5,000
1/b 11,000 20,000 5,500 10,000 2,750 5,000
5/16 10,000 17,000 5,000 8,500 2,500 4,250
3/8 9,000 16,000 4,500 8,000 2,250 4,000
1/2 8,000 14,000 4,000 7,000 2,000 3,500
5./8 6,000 11,000 3,000 5,500 1,500 2,750
/4 5,060 9,000 2,5C0 4,5 1,250 2,250
7/8 4,000 8,000 2,250 4,000 1,125 2,000
1 4,500 -8,000 2,250 4,000 1,125 2,000
1 1/4 2,500 6,500 1,250 3,250 625 1,62
1 1/2 2,000 5,000 1,000 2,500 500 1,250
2 1,500 4,500 750 2,000 375 1,0C0
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3.5.4 Low temperature flexibility. Hose or hose assemblies, ‘he latter
with A frce length botween fittings as specified in Table III, shall exhibit no
cracks in t.ie cover when bent over the applicable mandrel specified in Table
II1I after having been conditioned for not less than 70 hours at minus 67 F «
3.60F ambient air temperature. The specimens shall subsequently meet the re-
quirements of 3.5.5.

TABLE III. Physical requirements.

Hose length
for heat

Maximum bend radius resistance

Allowable (mandrel radius) Hose length and low
Nominal length Types I, II and impluse temperature
hose size change IIT test flexibility
inches percent - inches inches inches
3/16 +0 to -6 4 18 18
1/4 +0 to -6 4 18 18
5/16 +2 to ~4 L 1/2 18 18
3/8 +2 to =L s 18 18
1/2 +2 to -4 7 23 23
5/8 +2 to -4 8 1/2 28 28
3/b +2 to -4 9 1/2 31 53
7/8 +2 to -4 10 1/2 18 33
1 +2 to -4 11 i8 36
T /4 +2 to -4 16 18 42
1 1/2 +2 to -4 20 18 42
2 +2 to -4 22 18 42

3.5.5 Proof pressure. Hose and hose assemblies shall withstand the
applicable proof pressure specified in Table II without leakage, rupture or
detachment from a fitting. Fittings shall withstand the applicable proof
pressure specified in Table II without rupture, crack, leakage between fit-
tings and hose, or leakage at a threaded connection.

3.5.6 0il resistance. Hose inner tube and outer cover specimens shall
withstand immersion in o0il conforming to MIL-H-6083 at a temperature of 158

+ 3.6°F for 168 + 1/2 hours, with their average velume increasing not more than

3b percent and 100 percent respectively.

3.5.7 Ozone resistance. The hose outer cover elongated 12.5 percent, shall
exhibit no cracking when examined under 7 power magnification gfter having been
exposed for a period of 168 hours at a temperature of 100 + 2 F to an ozone
concentration maintained at 50 :_5 parts of ozone per hundred million parts of
air. (see 4.5.7)

mblies shall exhibit no evi-
see paragraph 4.6.8)

T eawa et o 3
Fungus resistance. Hose and hose ass

3.5.8 asse
dence of fungus growth after exposure to fungus. (

3.6 Marking.

3.6.1 Hose cover material. Hose cover material allowing the following
information, repeated at intervals of not more than 12 inches, shall be either
embossed or marked in white on the lay line of the hose:

Specification number.

~e o
LAYPCe

T 6
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Clnas,

Nominal size.

Patc of manufacture (quarter and year).
Capital letters "OZ".

Manufactureris code symbol.

3.6.2 Hose assemblies. A removable tag shall be attached to each hose
assembly and shall contain the following information:

Military part number (when applicable).
Date of assembly (quarter and year).
Specification number.

3.7 Age. The age of bulk hose and hoso assemblies cavered by this specifi-
cation and furnished for use by Govermment all not exceed the limits established

in MIL-STD-1523.

3.8 Workmanship. Workmahship shall be in accordance with the best currcnt
manufacturing practice and of such quality as to produce hose or hose assemblies
free of defects that will affect their strength, assembly, serviceability, or

durability.

QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the coa-~
tract or purchase order, the contractor is responsible for the performance of all

inspection requirements specified herein. Except as otherwise specified in (he
- b b

contract, the contrator may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless disapprovod

b.’. the Government. The Government reserves the Y‘lnhf to nprfnr'm any of the in-~

spections set forth in the specification where such inspections are deemed neces-
sary to assure supplies and services conform to prescribed requirements.

4.1.1 Materials, reinforcement and age. The contractor's inspection rc-
cords shall be examined to determine conformance to 3.2, 3.3.2, and 3.7.

‘;-2 blaSSIIXCat].Oﬂ of IHSE_LI-]. Se IHSPCCLi(‘JI Teq'liif“:n‘t‘: its pt:\.J.AJ.t:u
herein are classified as follows:

. Gualifiecation inspection (s

a.
b. Quality conformance inspection {(see 4.5).

4.3 Qualification inspection., Qualification inspection shall be conducted
under Government surveillance by the contractor, or by an authorized testing facil-
ity at a place approved by the Government, and shail consist of examination for
the defects specified in Table V and testing as specified in 4.6.1 through 4.6.8

£ oo a_vy_ wo)
\Se€ 1La0i€e Vvdi)e

at

ication. Samples for qualification shall be re-
ts propose

n
d to be furmished to the Government.

Y
I
I~
i)
oo
]

4.3.1.1 Bulk hose aualificaticn samnles. Cne sample, for gualification In-
specticn uf cne type and nowminal size of hose, shall consist of not less than SO
feet of bulk hose (see Table 1V).

-~
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L,2,1.2 YHose assembly qualification samples. One sample, for ualifica-
tion in-nect.on of hose asscmblies consisting of one type and nominal size of

hose witn one or both types of fittings of corresponding size, shall consist of
assemblies of lengths and quantities as specified in Table IV for the applicable
" size and tvpe, plus 6 feet nf hulk hose.

TABLE 1IV. Establishment of qualification and samples required.

Qualification
Test samples required established for
Bulk hose
Assembly qualifi-
Qualification cation
Bulk
Type Size ID Assemblies hose Type Size ID (inches)
total Total (of same class
{(inches) Quantity Free length length length as tested)
(inches) (feet) (feet)
I 1/% 15 18 6 50 I 3/16, 1/4, 5/15,
8 26 3/8, 1/2
II & 1/4 15 18 6 50 I11 3/16, 1/4, 5/16,
II1 8 26 3/8, 1/2
1& 1 10 18 6 50 1 5/8, 3/4, 7/8, 1,
II 8 26 1/ 1/8, 1 1/4, ~
6 37 1 3/8, 11/2,
1 13/16, 2
111 1 10 18 [ 50 1rr s/8, 3/4, 7/8, 1,
8 26 11/8, 1 1/4,
6 37 1 3/8, 11/2,
1 13/16, 2

4.3.2 Retention of qualification. Certification shall be requested every
two years from each manufacturer listed on the Qualified Products List (QPL)},
to retain listing on the QPL. This certification shall be forwarded to the
preparing activity and shall be signed by a responsible official of management,
attesting that the listed product still meets the requirements of the current
issue of the specification, is available from the listed plant, and can be pro-
duced under the same conditions as originally qualified; i.e., same process,
materials, construction, design, and manufacturer's part number or designation.
Failure to provide certification will be cause for removal from the CQPL (see 6.3).

L.4 Test specimen conditioning. Test specimens to be conditioned shall
consist of four untested hose assemblies. Test specimen lengths shall be as re-
quired for subsequent tests (see 4.6.1 and 4.6.4). Each test specimen shall be
filled with hydraulic fiuid conforming to MIL--5083 and plugged at ope end.

The spccimens shall be hung in an arbient air temperature of 250 + 5 F for 2h
« 1/2 hours. Following this heating, the specimens shall be allowed to cool to

Toum temperature and the oil shall be drained. e

[e-}

L ml LA AN P e w
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ion shall be se-

- .
e examined

4.5.1.1 Acceptable quality level. "Samples for exami
lected in accordance with MIL-STID-105. Each sample se

to the following acceptable gquality leveis {AQL!s) on
fective."

A=
ercent de- '

e I ¢

1
+
via

Classification AQL
Major 1.0
Minor 2.

wn

4.5.1.2 Classification of defects. For the purpose of examination inspec-

tion, defects shall be ciassified in accordance with Table V. Descripticn of
or

«
defects listed shall be as specified in FED-STD-162.

11 AULULU: e

D ¥

TABLE V. Classification of defects.

Mathnd of

e el 22

Category Defect inspection
Major:
101 Dimensions affecting interchangeability SIE 3/

not within tolerance (see 3.3 and 3.4.l or
or 3.L4.2).

ic2 Ridge on tube - severe {see 3.3.1). SIE
103 Bunching of tube - severe {see 3.3.1): SIE
104 lLoose tube (see 3.3.1). SIE
i05 O0ff center - under gage cover (see 3.3.1). SIE
106 Hole in tube (see 3e3.1) SIE
107 Nad lap or delamination of tube (see 3.3.1). SIE
108 Wwire through tube (see 3.3.1). SIE
109 Wire through cover (see 3.3.3). Visual
110 Poorly patched cover {see 3.3.3)- Visual
ii1l Blistered or leose patch on cover Visual
(see 3.3.3).
112 Under gage cover area (see 3.3.3). Visual
113 Poor coverlap, opening or lack of adhesion Visual
(see 3.3.3).
114 Cover missing (see 3.3¢3). Visual
115 Loose cover {(wrinklss when hent) Visual
(see 3.3.3).
116 Exposed wire braid (see 3.3.3). Visual
117 Depressed area, groove or hole in cover Visuai
(exceeding specified tolerance) {see 3.3.3).
118 Split, slit or break in cover (see 3.3.3). Yisual
119 Blister under cover (see 3.3.3). Visual
120 Hose inside diameter at fitting junction SIE 2/
cut of tolerance (see 1.4.1.1). .
121 Swivel fitting will not turm by hand Visual 2/
(see 3.4.3).
122 Misbranding (see 3.6.1 and 3.6.2). Visnal

0
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TABLE V. Classification of defects. cont

- ’ Method of
Categery Defect inspection
Minor: -
201 Dimensioiis not aff fecting 1 interchangeability SIE
out of tolerance (see 3.3 and 3.4.1 or
3.4.2).
202 Ridge on tube (see 3.3- 1). SIE
203 Bunching of tube (see 3.3.1). SIE
204 Excessive mandrel jubricant or cther SiE
foreign material (see 3.3.1).
205 OfI center - but minimum gage in cover met SIE
{see 3.3:1)-
206 Under gage cover area (less than one quarter Vvisual
circumference in largest dimension)
(see 3.3.3).
207 Surface lines, ridges or irregularity Visual
(see 3.3.3)-
208 Depressed area (within tolerance) SIE
(see 3.3-3). _
209 Rough surface (within tolerance) SIE
(see 3.3.3).
210 Wwrinkles in cover (sea 3.3.3)e visual
211 Branding not in specified nlace Visual
(see 3.6.1 and 3. 6.2).
2i2 Improper workmanship (see 3. 8). Visual
1/ SIE = Standard Inspection Equipment.
.2/ Hose assemblies only.
L.5.2 Classification of tests. Classification of tests shall be 2as
follows:
a. Acceptance tests (see 4.5.3)-
5. Control tests (see L.5.4).
L.5.3 Acceptance tests - 100 percent. A11 bulk hose and hose asscmb11°s
furnishecd under this specificat tion shall be subjected to acceptance test speci-

fied in Table vYi.

ntance test failure. Failure of or hose assemblies
a

tion or test shall be cause to T

=]
il

led 1tem.

!N 7

4.5.k.1 Sampliﬁg £5r bulk hose. Sampies shall be selected and tested at
the time ol manui acture at the rate of one sample for ea ach approximatgly 10,000
feet of nominal size. and type produced for the Government e!cept that not more

le shall con-

'U:‘I

wo samples shall be selected in any 30 day period. Each
t of sufficient hose to conduct the specificd tosts.
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4,5.5.2 Sampling for hose assemblies. Samples shall be selected and test-
~ ed at the time of assembly of hoses and fittings. Cne sample shall be selected

for each approx1mate1y 10,000 feet of hose used in fabrication of each type and

size {(nominal inside uxallchCL) hose assembly produced for the Government except

that not more than two samples shall be selected in any 30 day period. Each cam-
ple shall consist of 6 feet of bulk hose and the quantity of hose assemblies of

lengths as specified in the applicable tests.

4.5.5.3 Applicable tests. Hose and hose assembly samples selected for con-
trol tests shall be subjected to the tests specified in Table VI.

4.5.5.4 Control test failure. Failure of control test sample to pass con-
t251 insnaction shall be caunse for Government refusal to accept hose and hose

VAdWVA AilSpTwwa

Laas

assemblies until corrective action taken by the contractor has been approved by
the Government.

TABLE VI. Classification of tests.

Name of test . Requirement Qualification Acceptance Contre~l
Impulse 3.5.1 L,6.1
Length change 3.5.2 L.6.2
Burst . 30503 4.6-3 t{.ﬁ,.j
Low temperature flexibility 3.5.4 L.6.4 L.6.4
Proof pressure 3.5.5 L4.6.5 L.6.5 ,6.5
0il resistance 3.5.6 L,6.6
7 Ozone resistance 3.5.7 h.6.7
Fungus resistance 3.5.8 4.6.8

4.6 Conformance verification.

4,6.1 Resistance to impulse pressure.

4,6.1.1 Test specimens. Test specimens shall consist of two hose assem-
blies, each with a free length between fittings as specified in Table TII, which
have been conditioned in accordance with 4.4.

' 4,6.1.2 Procedure. To determine conformance to 3}.5.1, each test spgecirzen
of 3/4 inch inside diameter or less shall be mounted on the impulse test macnine
in a "U" shape with a bend radius as specified in Table III. Each hose assembly
of 7/8 inch inside diameter or larger shall be straight when mounted on the im-
pulse test machine. One end of each test specimen shall be connected to a riqid
support and the other end to a nonrigid support to allow for specimen contractic.
in length. Hydraulxc fluid conforming to MIL-H-6083, maintained at a temperature
of 120 + 10 F <hall be used as the impulse medium and shall circulate throngh

the hose dunng the test. Each 1mm_|_139 gvglg shall consist of a pressure rise

from O pounds per square inch (psi) (tolerance plus 150 psi, minus O psi) to 12

* 5 percent of the working pressure specified in Table II (except that the maxi-

Trum impulse pressure shall not exceed 3,750 psi), followed by a pressure drop to

O psi (tolerance plus 150 psi, minus O psi). The shape of the pressure-tizme cur-.c

shall fall within the shaded area shown in Figure 1. Cyrcles shall occur at the
~7 rate of 35 & 5 cycles per minute. The test pressure shall be 125 percent of the

working pressure specified in Table II for Type III and the one inch

11

r minuKe nrs r - P
ALND ass wre— - -

- . - e A hmem TN Al e o
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and smaller ID Type 1 hoses and 100 percent of the working pressure specified

in Table II for the larger than one inch ID Type I hoses except the test pressure
shall not exceed 5,000 psi. The number of impulse cycles shall be 150,000 for
Type I hoses and 200,000 for Type I1I and III hoses. Nonconformance to 3.5.1 shall

oA

nstitute failure éf this test.”

di‘

Felel
~

g rmine 5
ng ™
CO

.6. L To de 1ine cont ormance a.5.

test shall be c nducted as specified in ASTM D380, except as modxfxed herein
Test specimens shall consist of three hose assemblies, each not less than 12
inches between fittings. Final pressure shall be the working pressure specified
in Table 11 for the type and size hose tested. Rate of increase from initial

(10 psz) pressure to final pressure shall be approximately 1,000 psi per minute.

conformance to 1

I\J

the length change

iy

)
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Mcasurement taken 2 minutes after i‘-c‘;dixeu working pressure has taoon
reached. Average change in length of the three specimens; expressed in percen-
tage of original length, shall be calculated and used to determine conformance
to 3.5.2.

4,6.3 Burst pressure. To determine conformance to 3.5.3, the three test

specimens used in 4.6.2 shall be subjected to the burst pressure test specxtleu
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be from 5,000 to 10,000 psi per minute. Pressure shall be increased until each

specimen fails. Failure of a hose specimen shall consist of leakage, rupture,
or detachment from a fitting. Failure of a hose assembly specimen shall ccnsist
of leakage or rupture of the hose or fitting, leakage between hose and fitting
or leakage between fitting and test fixture connector. Average burst pressure
for the three specimens shall be calculated and used to determine conformance to
3e5.3.

L.6.4 Low temperature flexibility.

L,6.4.1 Test specimens, Test specimens shall consist of three hose assem-

hlies, each with a free length between fittings as specified 1in Table III.

Two specimens shall be selected from those previously conditioned in =accordance
Llar IR O . Sy —=beoa 1 e srmmmardl el amad

wWith 4.4 anda one bpel.lmen shall be unconditioned.

4L.6.4.2 Procedure. To determine conformance to J.5.4, test specimens and
test fixture shall be temperature conditioned as specified in 3.5. 4, Tre tost
shall then be conducted at the same temperature. Each test specimen shall be
tested by bending it around a mandrel until the full length of the hose is in

contact with the mandrel circumference, then straightening the hose and be
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h.6.5 Proof prcssure. To determine conformance to J.5
sure test shall be uonuucted as specified in ASTM D380, except a
- 12
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Proof pressures hall be as specified in Table II for the tvpe 3nd size tes e
Proof pressura shall be held for not less than 30 seconds, nor more than 60 se-
conds, during which tipe each specimen shall be examined for conformance to 3.35.
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4L.6.6 Oil resistance. To determine conformance to 3.5.6, the oil resis-
tance test shall be conducted as specified in method 6211 of FED-STD-601, except
as modified herein. Three specimens shall be taken from the outer cover of un-
tested hose, and three specimens shall be taken from the inner tube of untested
hose. Each specimen shall be approximately 2 square inches in area. Each speci-
men shall be immersed in the hydraulic fluid, at the temperature specified in
3.5.6. The change in volume reported for the outer cover shall be the average
of the values obtained from the three outer cover specimens tested. The change

in volume of the inner tube shall be the average of the values obtained from Lhe

three inner tube specimens tested. The change in volume of the outer cover and
inner tube shall each be calculated to determine conformance to 3.5.6.

4.6.7 Ozone resistance. To determine conformance to 3.5.7, a specimen of
hose, of full circumference and approximately 10 inches longer than the circum-
ference of the required mandrel, shall be bent around the mandrel, the diameter
of which shall be as specified in 4.4, and bound with tape or twine where the
ends cross one another. If collapse of the hose occurs where bent around the
mandrel, provision shall be made to support the hose internally. This proce-
dure will result in a 12 1/2 percent elongation of the cover. The specimen
shall be conditioned for 45 minutes in air at room temperature, and then whila
still on the mandrel, shall be placed in an exposure chamber. Length of time
in the ozone chamber, temperature, and the ozone concentration therein shall be
as specified in 3.5.7. The specimen shall be examined daily for cracking, ~vith
7 power magnification and without magnification, except area covered by tape or
twine. The first observable cracking shall be recorded. After required exposur:
to ozone, the specimen shall again be examired with 7 power magnification to

determine conformance to 3.5.7.

4.6.7.1. Alternate method. When the size of the hose is large, requiring
too large a mandrel, it is permissible to bLend the hose specimen around an arc

or segment of a mandrel of the proper size, resulting in an elongation of 12

1/2 percent. The ends of the hoss shall be tied te the ends of the segment with

tape or twine. Examination after exposure shall be restricted to the surface
within the 12 1/2 percent elongation.

4.6.8 Fungus resistance. To determine conformance to 3.5.8, test speci-
mens shall consist of six hose assemblies, each with hose length between fit-
tings of not less than 2h inches. Specimens shall be tested in accordance =iilih
MIL-STD~B810, method SO8, procedure I. Two specimens shall be subjected to the
proof pressure test (see 4.6.5) after each of the incubation periods (30, 50 anad
90 days) to determine conformance to 3.5.8.

5. PACKAGING

5.1 Preservation, packaging, packing and marking. Preservation, pacxaging,
packing and marking for the desired level of protection shall be in accordance
with the applicable packaging standard or packaging data sheet specified by the

procuring activity (see 6.2).

6. NOTES

6.1 Intended use. Hose and hose asfemblies covered by this specificaticn
are intended for use in medium and high pressure hydraulic systems at temperatures

13
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6.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and cate of this specification.
b. Hose type, class and nominal size (see 1.2.1, 1.2.2 and Table I).
c. Title, number, and date of applicable drawings (see 3.3).
d. Fitting description where applicable (see 3.3).
{1} Male or female.
(2) Fixed or swivel.
(3) Thread size.
(4) Hose to pipe or hose to tube.
(5) Flare type (S.A.E. or J.I.C.) or flareless (compression) type
where applicable.
(6) Type of plating on fittings (see 3.3).

e. Hose or hose assembly length where applicable (see 3.4.1.2).
f. Required level of preservation and packaging, and packing (see 5.1)

6.3 Qualification. With respect to products requiring qualification,
awards will be made only for such products as have, prior to the time set for
opening of bids, been tested and approved for inclusion on the applicable
Qualified Products List, whether or not such productq have actually been so
listed by that date. The attention of contractors is called to this require-
ment, and manufacturers are urged to have the products that they propose to
offer to the Federal Government tested for qualification, in order that they
may be eligible to be awarded contracts or orders for the parts covered by this
specification. The activity responsible for the QPL is the Commandirg General,
US Army Tank-Automotive Command, ATTN: DRSTA-GSS, Warren, MI 48090, and informa-
tion pertaining to qualification of products may be obtained from that activity.

6.4 Special provisions for establishing qualification. Qualificatjon by
+ of tvyses and classes of hose ennrﬂ fied in 1.2. submitted by a manufacturer,

O T¥ypes andG CiasSs8eS OL UST Spyctllass 2% Leky
will establish qualification for other nominal sizes of the same type hose for
that manufacturer in accordance with Table IV. Qualification by test of hose
assemblies consisting of hose of a given type (see 1.2) with assembled fittings
of a given description (see 6.2), of 1/k inch or 1 inch nominal size, submittied
by a manufacturer, will establish qualification for other nominal sizes of hose
aasembly (with the same hose type and fitting design) for that manufacturer in
accordance with Table 1IV.

5.5 Recycled materials. The use of recycled raw materials which meet the
requirements of the applicable material specifications without jeopardizing the
intended use of the item shall be encouraged (see 3.2).

6.6 Cadmium effluents. Electroplaters of cadmium plated fittings must mzet
all federal, state and local requirements for waste tieatment of cadmium effiuents

{see 3.3).

6.7 Changes from previous issue. Asterisks aro not used in this revision,
to identify changes with respect to the previcus icsue, due to the extensiveness
of the changes.
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