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uNgF AND HOSE ASSEMBLY, RUBBER:
ATR AND VACUUM BRAKE, AUTOMOTIVE
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This specificacion is approvsd for use by sll Denariments and
Agencies of the Department of Defense.

1. SCUPE

1.1 Scope. This gpecification covers construction, performance,
and qualf{ty requirements of air and vacuum hose and hose assemblies
intended for use as flexible connectisns en automotive air and vacuum
brake svetems (see H.1).

1.2 Classification.

1.2.1 Types. Brake hoses shall be of the following types (see
£.2):

Type 1 ~ Air brake hose.

Type 1T - Vacuum brake hose.

1.2.2 Classes. Type I hose shall be furnished in
zlasses (see 6.2):

Class . - Mandrel built, reinforced with cotton cr
synthetic fiber varn.

Class 2 - Non-mandrel built, reinforced with cotton or
synthetic fiber yarn.

Class 3 - Mandrel buiit, reinforced with one braid of

high tensile steel wire.

[
"

eneficial comments (recommendations, additions, deleticns) and anv
ertine data which mav be of use in improving this document should
be addressed to: US Army Tank-Automotive Command, ATTN: 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 bv letter.
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Class 4 - Mand
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1.2.3 Styles. Type II

cetrulas Zema Z AN,
2LY1ed (35 D.c )

2.4 Ambient temperatu

MTL-F-39027

re! {11t, reinfcorced with twe cotton or
hetic fiber varn braids separated bv a
tensile steel wire braid

re usage. Hoses and hose assemblies

1.
covered by this specification
erat

are to be used {or automptive applicaticns

operating in a temperature range nol exceeding 200°F and not helow
~60°F.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise
specified. the foallowing speri<inatinns, zrandarde. ard “avdboohs _© Lhie

tssue listed in that Ilssue of
Specifications and Standards
a part of this specification

SPECIFICATIONS
FEDERAL
FF-N-836 -
20-P-4 16
QQ-2-325 ~
TT-S-735 -
MILITARY
MIL-F-13927 -
MIL-C-81562 -
STANDARDS
FEDERAL
FED-STD-H28/2 -
FED-STD-162 -
FED=-STD-601 -

the Department of Defense Index of
(DoDISS) specified in the solicitation form
to the extent specified herein.

Nut, Square, Hexagon, Cap, 5lotted, Castle
Knurled, Welding and Single Ball Seat
Tlating, Cadmium (Zlecrrodeposited).

Zinc Coating, Electrodeposited,

Requirements for.
Standard Test Fluids; Hydrocarbon.

Fungus Resistance Test; Automotive
Components.

Coating, Cadmium, Tin cadmium and Zinc
{Mechanically Deposired).

Screw Thread Standar&s for Federal
Services.

Hose, Rubber, Visual Inspection Guide for.
Rubber, Sampling and Test*.g.
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YIL-H-39%9ID
MILITARY
MIL-STD-105 - Sampling Procedures and Tatles for
Inspection by Attributes.
MIL~STD-130 - Identification Marking cf U.S. Military
Property.
MIL-STD=1%0 - Identification Marking of Rubber Products
. MIT=ETDET T3 - Age Control of Age-Senasitive Elastomeric
.Materials.

{Copies .of specifications, standards, handbooke, drawings, and
publications required by manufacturers in connect;on with spec fic
acquisition functions should be obrained from the contracting activity
or as directed by the contracting officer.)

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 indizate? as DeDl a2dopred shall be the {ssue listed
in the current DoDISS and the supplement thereton, 1f applicsble.

revm

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

AST™ D380-81 - Rubber Hose, Method of Testing.

AS™ D413-76 - Rubber Property - Adhesion for Flexible
Substrate, Test Method for.

AS™ D622-81 - Rubber Hose for Automotive Air and Vacuum

- P, - A PG | -— gy -
Brake System, Method of Testing.

(Application for copies should be ddressed ts the American Society
for Teating and Materials, 1916 Race Street, Philadelphia, PA 19103.)

available for reference from libraries. Thev are also distributed among

technical groups and using Federal Agencies. 3

m|

2.3 Order of precedence. In the event of a conflict between the
text of this aoecification and the references cited herein, the text of
this specification shall take precedence.

3. REQUIREMENTS

2 1 Nieanl14d £
e WUA bl

ticn. The hoge and hose assemhlies 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 listing on, the applicable Qualified Products List (QPL)

(see 4.2, 6.3, and 6.4).

3.2 Materials. Materials shall be as specified herein and in
referenced specifications, standards and drawings. Material shall be
free of defeg_s which adversely affect performance or serviceability of
the finished product (see 6.2 and 6.5).
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3.3 Construction. Hose shall be con a
reinforcement, and 47 oiter cover. Hose a
hose with fittings assembled on each end.
one firting in each hose assemblyv shai. Ue ’ VI
the female tvpe. The Zemale rvpe shall incorporate a swivel
Dimensions and materials of fittings shall conform to the applicable
Zrawings fsee A0 Srael firrinaps. axcept q'w~ﬂlav° wnen furnished,
shall e zizmc plzted iz accordance with type , class I af O9-7-775:
tvpe 11, class 2 of MIL-C-8156Z; or cadmium plated In accordance with
type 11, class 2 of QQ=P=416 (see 6.2 and 6.6).

3.3.1 Inner tube. The inner tube shall consist of a svathetic
rubber compoG;E capab.e of meeting the recguirements of this
specification including expusule Lo uydrecarbon test Zluld {see 2.6.1270.
The inner tube shall have a smooth bore, shall be free of pittiag,

racks and other Aecogﬂ‘zao;e defects. The bore shall be free of dirt
atd uther foreign materiel and shall not coutualn resldeal manlrel
lubricant to the extent that the reguirements of this specification
cannot be met.

Xeinrtorcement The

nose shdl:

nave NIGrCement

. 4 Ll O
corton or synthetic fiber yarn or fabric, steel wire, or a combination
O TP f om oo 1 D9 9
tnered? {(Se& L.L.c .

3.3.3 Outer cover. The outer cover shall consist of a synthetic

rubber compound capable of meeting the test requirements of this
specification including ozone resistance and exposure to hvdrocarbon

test tluid.
of cuts,

The outer
breaks ,

over

c
s

all
[}
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DiLlSTe dr11 er

3.3.4 Fittings.

™h

3.3.4.1 readed parts.

inch,

rm thickness and be free

Screw threads of the form, number per
and class specified on the applicable drawing or military standard

shall be in accordance with FED-STD-H28/2.
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performance requ
conforming to the requirements

b

n
i

3.6,2 1

o
te
ir

]
B
1]
ja]
()
)]
(]
oJ
1]
o]
[
*h
b
©®
(oW

“.3.2.1).

4 A 5o T¥am o n AL £V a b~ Vawmd mal

PRI I WIEUHCI <+ dbiDe [ ATRWIPERE §= 9 8
(hexagan or other) shall be in multipl
not exceed the tolerance across flats
nearest the fitting wrench flat size,

ings shall conform to the

in when installed on anv hose

d herein and when attached to any
fitting tvpe and size {see
distance across wrench flats

s of 1/16 inch. Tolerance ghall
or the semifinished hexagon nut

s specified in FF-N-836
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3.3.4.3 Swivel fittings. Swivel fitting shall swivel freelv with

1.4 Diameters. Diameters and toierance ci hase shall be zs ghoum
in tahle T.

3.6 Performance.

3.6.1 Burst pressure. The hose sh
failure, and the hose assexblies shal
pressure up to and lacliuding that sghewn

11 not burst or show signs of
r leak at anv hvdrostatic
n tahle 17 (gee 4.65.1).

3.6.2 Length change (type IV, Tvpe I, classes 1, I, % an? &,

hoses or hose assenviies, she wot co.atrazt im lanegh mare than 3
percent, nor elongate more than 5 percent when tested in accordance with
procedures defined in ASTM D622 (see 4.6.2).

3.6.3 air learage. Hose assemblies, shall show =n lea
being subjected to 200 pounds per square inch (psi) internal air
oressurc and immersion in water (see 4.6.3).

1r 1
e oWl

'I)

3.6.4 Resistance to aging. Hose or hose assemblies, shall show no
svacks. hreaks, or other visual disintegration, internally or
externally, after being bent against a form as delined in tablz 1Z znd
figure 1, fixed in position, placed in an air oven heated for 70 hours
2t a temperature of 212°F + 2°F, and straightened (see 4.5.4).

3.6.5 Low temperature flexibilitv. Hoses shall show no breaks or
cracks afzer being ccanditioned for 72 hours in a straight position at
minus 65° + 2°F, and then being bent 180 degrees over a mandrel ten
times the hose diameter {see &{.6.53).

3.6.6 Ozone resistance. Hose cuter cover specimens cut from
untested hose shall exhibit no cracking when examined under 9 power

magnification after having been conditioned for 45 minutes in air at

room temperature and then being exposed for a period of 168 hours at a

temperature of 100° + S°F to an attack of ozone concentration maintained

at 30 + 5 parts of azone per hundred Dillior narts of air bv vaiume {see
LAURN

n
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3.6.7 Collapse under vacuum {type 17). The ocutside ciamerer cf a
sner~imon nf tvpe 11 hose shall not collapse in excess of 1716 inch after
being subjected to an internal vacuum of 26 inches of mercury 9T O
Tinutea (see 4.6.. ).

1, 6.8 Hot vacuum coliapse and degradaticn (type Il:.

1A 8T Har vacnun collanses The cutside dimmeter of a specimen
of tvoe 11 hose shall not ccllapse ir excess of 159 of the origsinel 0.0
for stvle B hose, and 10% cf the origiral 0.0, for stvle A hose. while
under an internal vacuum of 88 kPa (26 inches of wercury), after being
subjected to a temperature of 125°C (257°F) for 96 hours (see 4.6.8.1).

3.4.8.2 Lo: degradation.  The ahove apecimen. after cooling for

four hours and being bent around a mandrel c¢f 3 dlameter 8 times the
diameter of the nhose, shall show no embrittlement or other evidence of

Glgewtioi ot The dams TonT amamnla rhall chaw mn leaks aftrer heing
subiectred to a prooi presSuré of .21 MPa (175 padg) for 1 minute {cee
4.6.8.2).

J.800 Bend collapse (rv¥pe TIY). The nrraide diameter of a specimen
of type 1I hose shall not ccllapse in excess of the values shown in

table II after beiug bent, with the bending force applied at the ends of
the hese, untll the ends meet {(see 5%.6.%).

Yiose specimens of each tvpe shall show no
separation ofuggé>blies, the tube from the plies., or tne cover ftom e
piies upon application of a load of not less than 10 pounds per inch of
hose width, using a tension test machine with ring type specimens (see
L.6.10).

3.6.11 Breaking arrength of aseemblies (tvpe I). Tvpe I hose
assemblies shall withstand a8 minimum pull of 325 pounds without

separation from the fittings or rupture of the hose structure (see
L BTN

T e Ue sy

3.6.12 Resistance to swell.

6.12.1 Type 1. The rube shall show a volume Increase of nct

an 35 percent and the cover shall show a volume increase of not
when the type I specimen is soaked for 46 hours at
mperamure using test fluid conforming to tvpe I of TT-S-735 (see
10

more
more ¢
room t

-
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P
don. Lo

3.6.12.2 Type II. A 12 inch pilece of style A hose, after being
filled with test fluid conforming to TT-S-735 and held at room

temperature for 48 hours, shall show a volume change limited to the
extent that a steel ball of a diameter specified in table IT shall pass
through the hose freely immediately upon removal of the sclvent from the
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hose. The specimen shall show no separation of the inner tube from the

plies, or the cover from the plies following a vacuum test after the
steel ball has pneen passea through the specimen (see 4.6.12.2).

3.6.13 TFungus resistance. Hose and hose assemblies shall be
fungus resistant. After being exposed to fungus, specimens shall meet
the requirements of 3.6.1 (see 4.6.13 and 4.6.1). - - I

3.7 Marking. Marking shall be in accordance with MIL-STD-130 and

3.7.1 Hose cover. The hose cover material shall have the
following information legibly marked on the lay line of the hose at
intervals of not more than 15 inches:

Specification number.

Type.

Class (type T only).

Style (type 1II only).

Nominal size.

Date of manufacture (quarter and vear).

Manufacturer's identification.

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

Military part number.

Date of assembly (quarter and year).
Manufacturer's identification.

Cure date {quarter ané year) for bulk hose used in

3
[
v
4
®
3]
3

-

3.7.2.1 Age control. Storage and usage of hose assemblies

supplied to this specification shall conform to requirements of
MIL-STD-1523.

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

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in
the contract, the contractor is responsible for the performance of all
inspection requirements specified herein. Except as otherwise specified

in the contract, the contractor may use his own or any other facilities
suitable for the performance of the Iinspection reguirements speciiied
herein, unless disapproved by the Government. The Government reserves
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he right to perform any of the inspections set forth in the

pecificatiosn where such inspeciivas afe Jeemed a2Cessary to a2senre
Al

[ -

teg and zprviceg ~onform to nrescribed reguirements.

4.1.1 Materials. To determine conformance to 3.2, the
actor's inspection records shall be examined by the Government.

4.2 Classification of inspectiois. Iuspeliicn regquirenents
specified herein are classified as follows:

a. OQualification inspec
b. Qualitv conformance

— = LN
T SBE S0 )«

tion (se
inspection (see 4.53.

4.3 Qualification inspection. A qualification sawple a5 Indicated
in table IT1I shall be divided as necessary to provide the specimen size
required for each test specified in table IV. The sample shall be
representative of the units proposed to bpe furnished to the Soveriiwen
Qualification inspectlon shall be conducted under Government
surveillance bv the contractor, or by an authorized testing facility at
a nlace anoroved bv the Government, and shall consist of examination for

-

the defects specified in table V, and testing as specified :n tabie 1V.

-

10
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4.3.1 Bulk hose qualification samples. One sample, for
amalifiration inspection of one tvpe and nominal size of hose, shall
consist of not less rthan 55 feet of bulk hose (see table ITI}.

4.3.2 Hose assembly qualification samples. One sample, for
qualification inspection of hose assemblies consisting of one type and
~ominal size of hnse with mne or both tvoes of fittings of corresponding
size, shall consist of assemblies of lengths and gquantities as specified
in table III for the applicable size and type, plus 25 feet of bulk
nose.

4.3.2.1 Fittings interchangeability. To insure interchangeabilirty
of fittings, additional hose assemblies will be required for
qualification testing as specified in tables ITI and 1V, whenever new or
optional design fittings, new or optional design mating parts, or new
acquisition sources are utilized (see 3.3.4.2).

4.3.3 Retention of qualificatiocn. Certification shall Ye
requested every two years from each manufacturer listed on the QPL, to
retain listing on the QPL. This certification shall be forwarded to the
crepariag activity zand 3hall be signed hv 2 responsible nfficial 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 produced under the same conditiouns 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 QPL.

TABLE IV. Qualification testing.

Applicable Test
Specimen hose paragraph
no. Type type no. Test name
1 Assembly I 4.6.1 Burst pressure
2 Assembly 1 4.6.2 Length change
3 Assembly 1 4.6.3 Alr leakage
4 Bulk I 4.6.4 Resistance to aging
5, 6 and 7 Bulk 1 4.6.5 Low temperature
flexibility
) Bulk 1 4.6.6 Ozone resistance
9 Bulk I 4,A.9 Adhesion
10 Assembly 1 boA.11 Breaking strength of
assemblies
11 Bulk 1 4,6.12.1 Resistance to swell
12, 13 and Assembly T 4.6.13 Fungus resistance
14
1 and 2 Assembly 11 4.6.1 Burst pressure
3 Assembly 11 4.6.3 Air leakage
4 Bulk I1 4.6.4 Resistance to aging
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TABLE 1V. (Oualificatiorn testing. - Continued

Applicable Test
Snecimer hosn Faragrarh
0. Trpe Iy ps 10 . Teyl o name
S, & and 7 11k j Z.600% _ow temperature
flaxibility
g Bulk it L.h. Ozone resistance
Y Assembl!sy TI 4.A.R0 Hot vacuur collavse
and degradaticn
10 Bulk 11 4.6.9 Bend collapse
11 Bulk 11 4.6.10 Adhesion
12 Assenblv II 4.6.11 Breaking strenuth of
assenbhlies
13 Rulk 1T 4.6,12,2 Resistance to swell
14, 15 and Assembhly 1T 4,.A.113 Fungus resis<ance
16 ) . B L
4.4 Test conditions. Unless otherwise specified herein, tests
shall be conducted in an ambient air temperature of 77° + 15°F.
Temperature of the test specimens shall be stabilized at this
temperature prior to testing. When a mandrel is required ror testing
purpeses, the diameter of the mandrel shall be as specified In the

applicable test paragraph.

4.5 Oualitv conformance inspection.

4.5.1 Sampling.

£.5.7.1 Lot feormation. TUnlees ctherwisc spvcecified Usee 5.00.0 o
lot shall consist of all hose or hose assemblies of one tvpe and part
number, from an identifiable production period, from one manufacturer,
submitted at one time for acceptance.

4.5.1.2 Sampling for examination. Samples for guality conformance
examination shall be selected in accordance with MIL-STD-105.

4.5.1.3 Sampling for acceptance te sti= . Samples for acceptance
testing shall be selected in accordance wit level 83 of MIL-STD-105.

4,5.2 Ouality conformance examination.

“.3.2.7 Acceptable cqualityv Zevel. Zacn nose of hose assemnly
selected in accordance with 4.5.1.2. shall be exzmined for confeormance
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to the foillnwing acceptable guality levels (AGL's), on 7ne basis o1
percent defective:
Classification AaQL
1.0
ns
4.5%.2.2 Classification of defects. Tor examirnarion murpeses
delectls sna.l oe classiiiec as’speuiiled in tabie Y. FED-STD-186Z gnal.

pe used as a guide for visual inspection. Aany units in the sampie
containing cne or more defects shall be rejected, and if the number of
defective units in any one sample exceeds the quality conformance number
for that sample, the lot represented by the sample shall bhe rejected.

TABLE V. Clagsification of defects.
Hose Hose Method of
Category only assv. Defect inspection
i e L7 assy. el HEPECELOD
101 X X Dimensions affecting S1= 1/
interchangeability not within -
tolerance (see 3.3, 3.4 and
3.5).
102 X X Exposed reinforcemenrt (see 3.3). Visual
103 X Loose cover {(see 3.3.3). Visual
104 X Blisters (see 3.3.3). Visual
105 X X Break in cover (see 3.3.3). Visual
208 i lapropar size )pngth ar form of ST7
thread (see 3 3.4.1).
107 X Improperly attached fittings Visual

anas T 7/ 'I\
‘Sf“: PECINS P I .

108 X Damaged or defective seating Visual
end fittings (see 3.3.4.2).

Minor:

201 X X Dimensions not within specified SIE
tolerances (see 3.3 and 3.5).

202 X X Excessive mandrel lubricant or Visual
other foreign material (see
3.3.1).

203 X Knife cuts (see 3.3.3). Visual

204 X Improper angle or depth of seat SIE
(see 3.3.4.2).

206 ¥ Tallare cf swivel—-type fitting o Jisual
move properly (see 3.4.3),

206 X h:4 Improper, illegi issing Visual

207 Y. X Werkmanship (see
1/ SIE = Standard inspection equipment.
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4.35.3 Classification of tests. Classiflication of tests shall be
as follows:

a. Acceptance tests (see 4.5.4).
b. Control tests (see 4.5.5).

4.5.4 Acceptance tests. Samples selected in accordance with
4.5.1.3 shall be examined for the daferts specified in table V and
subjected to acceptance tests specified in table VI, using an AQL of .65
an. *he basis of percent defective.

4.5.4.1 Acceptance test failure. Failure of an acceptance test
sample(s) to pass any examination or test shall be cause for Government
refusal :zo accept hose and hose assexblies until corrective ac:tion by
the contractor has been approved by the Government and successful retest
has been accomplished.

4.5.5 Control tests.

4.5.5.1 Sampling for bulk hose. Samples shall be selected and
tested at the time of manufacture at the rate of onme sample for each
2000 feet of nominal size and type produced, except that not more than
two samples shall be selected in any 30-day period. Each sample shall
consist of sufficient hose to conduct the specified tests.

4.5.5.2 Sampling for hose assemblies. Samples shall be selected
and tested at the time of assembly of hoses and fitrings at the rate of
four of each 500 assemblies produced, except that not less than four nor
more than eight assemblies shall be selected in any 30-day period. Each
sample shall consist of 25 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 control tests shall be examined for the defects specified in table V
and subjected to the tests specified in table VI.

4.5.5.4 Control test failure. Failure of a control test sample to
pass any examination or test shall be cause for Government refusal to
accept hose and hose assemblies until corrective action taken by the
contractor has been approved by the Government.

15
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NESIEEES

4

TABLE VI, Clas

Q2

sificaction of tests.

Name of test Pamuirement Accentance Conrral
oy Raalw
Burst pressure 30400 G h
Tespth thange 2R 4,68,2
2ir leakage J.h.3 4.0.3
Resistance to aging 3.6.4 4.b.4 “.0.4
Low remperature flexibility 3.6.5 4.6.5 L0605
Ozone resistance 3.6.6 L.6.6 4.6.€
Collapse under vacuum 3.6.7 4oH.7
Hor vacuum collapse 20608 4.6.8
and degradation
Bead collapse 3.5.0 4.6.9
Adhecion 3.6.10 L.6.10
Rreglking strength 3.6.12 4.6.11
Besistance te swell ‘tvpe I) 3.6.12.1 4.6.12.1
Resistance to swell (type I1) 3.6.12.2 4.6.12.2

LA

i~

L.6.

Nfanformarce verificarion.

1 Burst pressure. To deter

mine conformance to 3.6.1, a

specimen 36 Inches in length shall be tested in accordance with the
applicable requirements of AST™ D380.

4.6.2 Length change {(type 1.
a2 specimen 3€ inches in length shall be tested in accordance with ASTM
D622. Initial length measurements should be made at 10 psi prior to
raising the pressure. The final pres
measurement made within 1 minute after application of the final

pressure.

/)

4.6.

4.6.4

To determine couflormance te 2.6.0,

sure ghall ke 270 scei and the final

3 Air leakage. To determine conformance to 3.6.3, test shall
be conducted in accordance with ASTM D622.

Resistance to aging. To de

termine conformance to 3.6.4, a

hose specimen shall be bent against a form, conforming in general to

figure i,

and fixed in this position.

Length of specimen and dimensiors

of form shall be as specified in table II and figure 1. The specimen
while on the form shall be placed in an air oven and heated for 70 hours
at a temperature of 212° + Z°F. At ¢t

hose and

Inrm shall be removed Irom 3

temperature. The hosge shall then he
straightened on a flat surface (see figure 2). The specimen shall then
be split and examined internally and externally for conformance to

I.h. 4.

16

he end of the 70~hour period, the
he overn and allowed te cocl to reom
removed from the form and
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4.6.5 Low temperature flexibility. To determine conformance to
3.6.5, a specimen of hose of full circumference and approximately 12

inches ionger than the circumierence vi the required mandrel, shall be
conditioned for 72 hours in a straight position at minus 65° + 2°F.
After conditioning, and while still at the specified temperature, the
specimen shall be bent 180 degrees around a wmandrel having a nominal
diameter 10 times the ocutside diameter of the hose. Bending time shall
not exceed 15 seconds. The hose shall pe examined for corformance toc
3.6.5.

4.6.6 Ozone resistance. To determine conformance to 3.6.6, the
test shall be conducted as follows: A specim of hose of full
circumference and approximately 10 inches lon ger than the circumference
cf the reguired mandrel  shall be bent arour \d the mandrel. The diameter
of the mandrel ghall be 7 times the nominagl outgide diameter of the hose

being tested, and bound with tape or twine where the ends cross one
another. If collapse of the hose occurs when bent around the mandrel,
provision shall be made to support the hose internally. The specimen

shall be conditiomed for 45 minutes in air at room temperature and then,
while on the mandrel, shall be placed in a chamber containing air mixed
with czone in the propertion of S0 + 5 parts of ozome per 100,000,000
parts of air by volume. The ambient air temperature in the chamber

during the test shall be 100° + 5°F. The specimen shall be exposed to

the ozone and air mixture for 168 hours. After required exposure to

ozone, the cover of the specimen shall be examined under 9 power

magnification, ignoring areas immediately ad jacent 6T withi
A v

TO OTF
a Antearmd
i, Lo determine nce to 32

Om

-
- i e

covered by the tape oY twi on
4.6.7 Collapse under vacuum (type II). To determine conformance
to 3.6.7, a specimen of type II hose 1R inches in length shall be
subjected to an internmal vacuum of 26 inches of mercury for 5 minutes,
and the diameter measured to determine that the collapse of the outside

PR N

diameter does not exceed 1/i® inch.

4.6.8 Hot vacuum collapse and degradation (type IT).

4.6.8.1 Hot vacuum collapse. To determine conformance to 3.6.8, a

300 mm (12 inch) straight length of type Il hose shall be heated to a
temperature of 123°C (257°F) for 96 hours. The average outside diameter
over the 12 inch length shall be determined using calipers prior toc
heating. After 96 hours of heating and within 5 minutes, the outside
diameter at the point of greatest collapse shall be measured using
calipers to determine if requirements of 3.6.8 have beer met.

4.6.8.2 Hot degradation. After allowing the above hose sample to
cool for 4 hours, it shall be conditioned at normal room temperature
(73,4 + 2.6°F) for 37 wminutes. The hose should then be bent around 2
mandrel 8 times the nominal diameter of the hose and examined visually
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for evidence of embrittlement or other forms of surface degradation,
both externally or internally. The hose sample shall then be subjected
to a proof pressure of 1.21 MPa (175 psig) for ome minute and chenked
for leakage.

4.6.10 Adhesion

ve e &

on. To determine conformance to 3.6.9, specimens of
each type of hose shall be tested in accordance with the applicab
requirements of ASTM D413 using a tenslon test machine and a ring :type
gpecimen. The entire ring specimen should be separated Lo establish the
average load required for separation of the plies. Sharp abrupt changes
in load for a short duration of time should be discounted in

,--,L1;_LJ__ ________ Y mnd aem V..o & d e ~d e
ES5LADLLSIILUY l.llc davelrdyge WULK 10aa vaiue 10T a Ex.vcu aycn_.u‘ucu.

4.6.11 Breaking strength of assemblies (type I1). To determine
conformance to 3.6.11, a type 1 hose assembly shall be installed in a
testing machine provided with a recording device to indicate the total
pull in pounds at the conclusion of the test. The rate of pull shall be
i e hose assembly approximately i€

184 idaue v auvoew

ng to the direction of
machine oull. The hose assembly shall be subjected to.an increasing

tension load antil faillure occurs.

4.6.12 Resistance to swell.

4.6.12.1 T pe I hose. To determine conformance to 3.6.12.1, a
test shall be conducted in accordance with the applicable requirements

of method 6211 of FED-STD- 601 except that three specimens each of the
inner tube and of the cover shall be tested and the results of each

three averaged. The test shall be conducted at room temperature and the
test fluid shall conform to type I of TT-5-735. Tests shall be
conducted immediately upon removal from the fluid.

4.6.12.2 Type 11 hose. To determine conformance to 3.6.12.2, a
specimen of style "A" hose, 12 inches long, shall be filled with a test
fluid conform~ ing to type 1 of TT-S-735 and held for 48 hours at room
temperature. At the end of the 48 hour period the fluid shall be

removed from the hose and, immediateliy, a steel ball of the diameter
shown in table I shall be passed through the hose. For style "B" hose,
prior to filling with the test fluid, the actual inside diameter shall

be measured, and the ball used shall have a diameter equal to the actual
inside diameter of the hose minus the ball-diameter factor shown in
table II., After steel ball has been passed through the test specimen, a
vacuum of 26 inches of mercury shall be applied for 10 minutes and then
the specimen shall be examined for separation.

18
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M711,-9-39925
i o A.n-l3, 2
4.6.13 TFunegus resistance. 7O determine conformance IS 3-0-..,
men 7 _Wvg T ye fungus
specimen 2f inches in length shall be subiected toc th g

3 3 i % F £ o -
resistance test of MIL-F-— ~13927 ewvcept the test shall pe continuous 1ot
[ p et A aamiien atr
20 dave. The nose shall rhen be subjected to the burst pressure st

specified in 4.6.1.

5.1 Preservation, peckaging. b packing ané war ing-- Preser\fation,11
packaging, packing and mar rking for the desired icvel of nroteciloﬁ shal
1
be in accordance with the applicable packaging standard or packaging
data sheet specified by the procuring activity (see 6.2).
6. NOTE
H v v meca=thidaa ~oucsrcd hy this
6.1 Intended use. Hose and nose assempii®s Toveits M7 *
! i o intended for use as flewible connections in air or
specification are inte :

. brake systems on automolive wshicrles. They are tao be used for
vacuum S O RS -
applications operating iln 3 temperaturée range not excevdinr 200°F and

¥ TR
ar B2l e —E0°T mwne IT hoge is intended for, but not limited to, two
nou DL UW VU 1« Ly e 182~
d1ffarant apecific uses as follows:
N A d s e = - e~
Style A -~ Heavy-duty hose for service on truck-trailer
7 combinations and similar appx1 cations.
£ A~ S - nmes drmatd 4+
Style B - Light-duty hoge for service in conjunction with
’ A i1t . mmrsm s A MAOCQOTIOAY £ATS aﬂd
the power DLarKkling SYSi&m O passtilpts -5
vioht tTucks. where hose is used in a protected
I1gNnL TTUCRKRS, wacais vvos < e
lnocation.
location
§£.2 OQOrdering data. Procurement documents should specify the
following:

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

i size (see 1.2.1, 1.2.2 and table
b. Hose type, class and nominal siz ( R

).

. 4 3.m. ~Ff manldrahla drawinog (see 3.3 and
¢. Title, number, and daté OI 3ppiicacst SITWIHEE AS

- =\

3e )
d Fitting description where applicable (see 3.3 and 3.3.4):

(1) Male or female.

(2) Fixed or swivel.

(3) Thread size.

(4) Type of plating on fittings.

N - s UL S S T L I 1 7coa

e Whether nutside cover snalli Dbe athet thaa &5 speciflied (se2

3.3.3). )
f 1f iot is to be formed other than as specified (see 4.5.1.1).
g Selection of method and applicable level of preservation

) > I3 - 1
and packaging and level of packing specified (see 5.1).
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6.3 Qualification. With respect to products requiring

qualification, awards will be made oniy for such produgts as nave, 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
products have actually been so listed by that date. The attention of
contractors is called to this requirement. and manufacturers are urged

to have the products that they propose to offer to the Federal
Government tested for qualification, in order that they mayv be eiigiblie
to be awarded contracts or orders for the parts covered by this

specification. The activity responsible for the QPL is the Commanding
General, US Army Tank-Automotive Command, ATTN: DRSTA-GSS, Warren, M1
48090, and information pertaining to qualification of products may be
obtained from that activity.
6.4 Special provisions for establishing qualification.
Qualification by test of types and classes of hose specified in 1.2,
submitted by a manufacturer, will establish qualification for other -
nominal slzes of the same type hose for that manufacturer in accordance
with table IIT. Qualification by test of hose assemblies consisting of

hose of a given tvpe (see 1.2), with assembled fittings of a given
description (see 6.2), of 3/8, 1/2, 15/32, 5/8 or 1 inch nominal size,
submitted by a manufacturer, will establish qualification for other
nominal sizes of hose assembly (with the same type hose, style and

fitting design) for that manufacturer in accordance with ta

.5 Recycled materials. The use of recyvcled materials, which mect
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
mist meet all rederal, state and local reguirements for waste treatment
of cadmium effluents (see 3.3).

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

a: Preparing activity:
~ AT Army - AT

Preoject Ne. 2530-0274
Review activities:
army =~ MI
Nt A —C

[T 7S}

2}

User activities:
Army -~ ME
Navy - MC
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
INSTRUCTIONS: This form is provided to sclicit beneficial comments which may improve this document an K

enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users o
the document are invited to submit comments to the government. Foid on iines on reverse side, stapie in corner,
and send to preparing activity. Attach any periineni data which may be of use in improving this document, If
there are ndditional papers, attach to form and piace both in an envelope addressed to preparing actwvity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.

NATET . T, e shall 4 o sad ¢ I ié wa ' -~ . + ' narly 1
NOTE: This form shall nol be used to submit requests {or waivers, devistions or clarification of epeciTication

requirements on current contracts. Comments submitted on this form do not constitute or impiy authorization
to wraive any portron of tbe reierenced documents) or LW amend contraciual requaemenis.,
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M venoon M user ) MANUFACTURER
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DATE
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