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1. SCOPE:

1.1 Form: Thils specification covers a polytetrafluoroethylenel®esin ijn the form
of extruddd and sintered flexible tube reinforced with wire braid.

1.2 Applicatidn: Primarily for fluid Tines operating in{service up to [230°C
(446°F) arld under pressures up to 1500 psi (10,342 kPa).

1.3 Safety Hazardous Materials: While the materials, methods, applications and
processes |described or referenced in this specification may involvle the use
of hazarddus materials, this specification\does not address the hajgzards
which may |be involved in such use. It iststhe sole responsibility off the
user to erjsure familiarity with the safé and proper use of any hazfardous
materials |and to take necessary pregautionary measures to ensure the health
and safety of all personnel involyved.

2. APPLICABLE |IDOCUMENTS: The folllowing publications form a part of thifs
specification to the extentespecified herein. The Tatest issue of SAE
publicatiorls shall apply.~he applicable issue of other publications shall
be the issye in effect ¢hythe date of the purchase order.

2.1 SAE Publidations: A¥ailable from SAE, 400 Commonwealth Drive, Warrlendale,

PA 15096-Q001.
2.1.1 Aerospade Material Specifications:

AMS 3160

Solvent, Petroleum
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.3 U.S. Gover

.3.1 Federal

.3.2 Militaru

.3.3 Military

.1 Material

.1.2 Aerospac

e Recommended Practices:

ARP1153

- Method for Determining Relative Specific Gravity of
Polytetrafluoroethylene Tubing

phia, PA

lastics by

.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadel
19103-1187.
ASTM D 412 - Rubber Properties in Tension
ASTM D 471 - Rubber Property - Effect of Liquids
ASTM D 792 - Specific Gravity (Relative Density) and Density of P
Displacement
ASTM D 14y7—PTFE Mooy g Extrusiom Materiars

nment Publications: Available from Standardization Dg<um

Order DesK

, Building 4D, 700 Robbins Avenue, Philadelphia, PADL911

Specifications:

TT-S§-735 A

Standard Test Fluids, Hydrocarbon

Specifications:

MIL-H-56
MIL-H-83

06 - Hydraulic Fluid, Petroleum Base®, Aircraft, Missile
Ordnance
282 - Hydraulic Fluid, Fire ResiStant Synthetic Hydrocar
Aircraft
Standards:

MIL-STDA

TECHNICAL R

2073-1 - DOD Material Pkocedures for Development and App
Packaging“\Requirements

EQUIREMENTS:

nd Fabricatign:“Hose shall consist of a polytetrafiuoroe

(PTFE) tube and overlaying corrosion-resistant steel wire braid
reinforcenent.

ENts
1-5094.

, and

bon Base,

ication of

thylene

1.1 Tube: SHall bexd seamless, continuous extrusion of virgin

@ polytetnaflugpbethylene (PTFE) resin. Base resin shall conform tp ASTM D
1457, Type X1I, Grade 2 or Grade 3. Pigments may be included in [the
compound—£raom which fhe fube is exfruded

.1.2 Reinforcement: Shall be of austenitic corrosion-resistant steel wire,

uniform in quality and size, of sufficient strength to ensure that the

hose wil

1 meet the requirements of this specification; it shall

be evenly

and firmly braided, and shall be free from dirt, Tumps, and irregularities

of braid

. Hose under 0.875 inch (22.22 mm) in nominal ID shall h

ave 4

single layer of braid; hose 0.875 inch (22.22 mm) and over 1in nominal ID

shall ha

ve two layers of braid.
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.1

.1.

Properties:

1

Tube: The tube, before braiding or with reinforcement removed, shall

conform to the following requirements; tests shall
accordance with specified test methods,

.1

.2

1.

be conducted
insofar as practicable:

in

Tensile Strength at 25°C £ 1 ASTM D 412 except separation
(77°F £ 2), minimum 3000 psi speed 2 inches (51 mm) per
Longitudinal, A1l sizes (20.6 MPa) minute for sizes 0.500 inch
(12.70 mm) ID and under;
Transverse, Sizes over 2500 psi ASTM D 1457 for Targer sizes
0.500 inch (12.70 mm) ID (17.2 MPa)
Elongdtion at 25°C = 1 As for tensile~&frength
(77°F 1= 2), minimum 200% (3.2.1.1)
Speciflic Gravity
Appdrent Specific Gravity ASTM @ G792, Method A
afl 25°C =1 (77°F = 2) 2.125 - 2.23 Add ©drops of wetting
agent to water

Relaflive Specific Gravity ARP1153

at 249°C = 1 (77°F £ 2),

maxinum 2.210

Roll dnd Proof Pressure: Tube pigmefted throughout the wall, [and other
types |of tube when specified by pu€thaser, shall be subjected [to the
test df 3.2.1.4.1; all tubing shad! be subjected to the test off
3.2.1)4.2.
Tubg shall be passed, ip \a@“single pass, through six sets of netal
rolllers so that it is subjected to the following sequence of| diametral
fleqings; rollers shall be arranged to prevent inadvertent rpptation of
the |tube:

1 Rgller anglesyspecified in the following table assume that| the tube
id in a hopiZontal position and that pressure of the firstf set of
rdlls is @xXerted vertically; angles given for the final three sets of
rdl1s masbe taken as either clockwise or counterclockwisel from the
vdrtica) diameter of the tube. A tolerance of £2 degrees ifls allowed on
edch \roller angle.

Roller Angle

Phase Type of Action Degrees

A Flattening 0
B Flattening 90
C Rounding 0
D Flattening 45
E Flattening 135
F Rounding 45
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3.2.1.4.1.2 Roller gaps shall be not larger than specified below for each size.

Size Flattening Gap Rounding Gap
Inch Millimeters Inches Millimeters
3 0.203 5.16 0.218 5.54
4 0.218 5.54 0.218 5.54
5 0.218 5.54 0.250 6.35
6 0.218 5.54 0.312 7.92
8 0.234 5.94 0.375 9.52
10 0.250 6.35 0.500 12.70
12 0.250 6.35 0.500 12.70
167 0. 250 5.30 0. 750 T9.05
207 0.312 7.92 0.875 22.22
247 0.375 9.52 1.250 31.75
3.2.1.4.2 Tubd shall not leak, burst, or show other evidence,©Of malfunction when
held for not less than 2 minutes at a pressure net“lower thaph the
prodf pressure shown in Table I, using water or'dir as the tpst
medilum; the pressure used shall be not higher<than the minimum burst
pregsure value of that table. When the tesof 3.2.1.4.1 is Jrequired,
tubifng shall be subjected to that test before being proof pressure
testled.
TABLE 1
Proof and Burst Reessures of Tube
Nominal 1D Proof Pressure Burst FPressure
Size Inches Millimeters psi kPa psi kPa
3 0.125 3.18 390 2689 600 4137
4 0.188 4.78 360 2482 550 3792
5 0.250 6.35 290 1999 500 3447
6 0.313 795 230 1586 390 2689
8 0.406 10.31 180 1241 320 2206
10 0.500 12.70 170 1172 290 1999
12 0.626 15.88 140 965 220 1517
167 0875 22.22 90 621 140 965
207 18125 28.58 65 448 100 689
247 1.375 34.92 45 310 60 414

3.2.1.5 Burst Pressure: Tube shall not burst at any pressure lower than the
burst pressure shown in Table I when pressure is applied at a uniform
rate so as to reach the specified minimum burst pressure in 5 - 10
seconds and the rate of rise is maintained at the same rate until the
tube bursts. Any suitable fluid may be used as the test medium. The
tube shall be suitably clamped so as to prevent Teakage but to permit
axial movement of the tube during test.
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3.2.1.6 Conductivity: Tube sizes 8 and smaller shall conduct a direct current
of not lTess than 10 microamperes and sizes 10 and Targer a current of
not less than 20 microamperes with a test potential of 1000 volts,
determined in accordance with 4.5.1.
3.2.2 Hose: Specimens of suitable length but not shorter than 9 inches
(229 mm), cut from the complete hose, with suitable end fittings attached
(except for the braid flare test) shall conform to the following
requirements; tests shall be performed in accordance with specified test
methods, insofar as practicable:
3.2.2.1 Braid Flare: A specimen shall fall, from the position specifiefl in
4.5.2,] through the specified ring and the sleeve normally msed|in making
hose agsemblies shall pass over the tube without interferénce from the
braid.
3.2.2.2 Proof Pressure:
3.2.2.2.1 Hose|lshall not Teak, burst, or show other ewidence of malfungtion when
held| at a pressure not Tower than shown in<Jable II, column §, for not
less| than 30 seconds and not more than b ainutes. The pressufe used
shalll be not higher than 50% of the min™mum burst pressure in Table
11, column 4.
TABLE I1
Proof Burst Pressure Operating
Nominal ID Pressure At Room Temperature AT 446°F Pressure
Size Inches psi psi psi psi
(Col. 1) (Col. 2) (Col. sy (Col. 4) (Col. 5) (Col. 6)
3 ). 125 3600 12,000 7500 1500
4 ). 188 3000 12,000 7000 1500
5 ). 250 3000 10,000 6500 1500
6 ). 313 3000 9,000 6500 1500
8 ) . 406 3000 8,000 6000 1500
10 ) 500 3000 7,000 5500 1500
12 J.bZo ZUUU 2,000 S5UU 1000
167 0.875 2500 5,000 3500 1250
20z 1.125 2000 4,000 3000 1000
247 1.375 2000 4,000 3000 1000
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3.

3.

3.

3.

3.

Size

(Col.

(oo BN N & 3 N N %]

12

167
207
247

2.

2.

2.

2.

2.

2.

2.

2.

2.

2.

2.

3

4

5

6

1)

2

TABLE IT (SI)

Proof Burst

Pressure

Pressure
kPa
(CoTl.

Nominal ID
MiTTimeters
(Col. 2)

kPa
(Col.

kPa
3) 4)
3.18
4.78
6.35
7.95

20,684
20,6084
20,6084
20,684

82,737
82,737
68,948
62,052

(Col.

At Room Temperature At 230°F

5)

51,711
48,263
44,816
44,816

Operating
Pressure
kPa
(Col. 6)
10,342
10,342
10,342
10,342

10.81
12.10
15.88
22.92
28.%8
34.92

20,684
20,6084
13,790
17,237
13,790
13,790

55,158
48,263
34,474
34,474
27,579
27,579

HosH
in W
or H
oper
the
Tect
preg
as 1

shall not Teak when given a final check by
ater, to which may be added a wettinguagent
oth, applying air or nitrogen pressbre not

ating pressure shown in Table I[J¢Ncolumn 6,
proof pressure shown in Table AI7 column 3,

sure. If the test of 3.2.272.1 is concucted
he test medium, tThis testis not required.

Burst [Pressure at Room Temperature: Hose shall
evidence of malfunction
in Table II, column 4, when
15,000 - 25,000 psi per
extended straight, and

the free end unrestrained.

Burst |Pressun@yat 230°C(446°F): Hose shal’
other
specif

230°C

ieg 9 Table ITI,
H A (446°F = 9).

column 5,

not Teak,
at any pressure Tower than the values speci
pressure is applied at rate of applied at a rate of
minute (1725 - 2870 kPa/second) with hose

not leak,
evidence of malfunction at any pressure lower than the
determined in accordance with

41,369
37,921
24,132
24,132
20,684
20,684

completely i
or corrosion

Tower than th

but not high
and holding

ed pressure for not Tess thaw, 30 seconds after stabilizi

using air on

bursg

burst, on

10,342
10,342
6,895
8,618
6,895
6,895

mmersing
inhibitor
e

er than

at

ng the
nitrogen

t, or show
Fied
increase of

show
alues
4.5.3 at

Change in lLength Under Presssure: Hose shall
more than +0.20 inch (+5.1 mm) or -0.30 inch
(254 mm) at the operating pressure specified
determined in accordance with 4.5.4.

Impulse Test: Hose shall not burst, Teak, or
malfunction during 100,000 impulse cycles at
determined in accordance with 4.5.5.

colu

not change in length by
(-7.6 mm) in 10 inches
in Table II,

mn 6,

show other evidence of
200°C = 5 (392°F = 9),
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3.2.2.7 Stress Degradation: Hose shall not burst, leak, or show other evidence
of malfunction during the sequence of tTests specified in 4.5.6. The
effusion rate during that portion of the cycle specified in 4.5.6.5
shall be not greater than the following:
Nominal ID Effusion Rate
Size Inches Millimeters mL per inch (25.4 mm)
3 0.125 3.18 10
4 0.188 4.78 8
b 0.250 6.35 8
6 0.313 7.95 8
8 U0.400 T0. 31 7
10 0.500 12.70 2
12 0.625 15.88 2
167 0.875 22.22 ?
207 1.125 28.58 2
247 1.375 34.92 2
3.2.2.8 Leakade: Hose shall not Teak when subjected tTo the)test of 4.5.7.
3.2.2.9 Fuel Hesistance: Hose shall not Teak or show/ovher evidence of
malfurction during the test of 4.5.8.
3.2.2.10 Flexilbility: Hose shall withstand bending at -55°C £ 1 (-67°F = 2)
withqut cracking, breaking, or splitting, determined in accorl{dance with
4.5.9.
3.2.2.11 VNacuym: Hose shall not collapse to The extent that a ball of [the
specified diameter will fail %@ pass through the hose and witjhout
showing other permanent damage, determined in accordance withl 4.5.10.
3.2.2.12 Molunetric Expansion: Hose of sizes 3, 4, and 5 shall show a
@ volunetric expansion_RQt greater than specified below, determined at a
presqure of 1000 psi\{6895 kPa).
Yolumetric Expansion
Nominal ID mL per inch M1 per mm
Size dch Millimeters free Tength Free length
3 0.125 3.18 0.028 1.10
4 g—88 A e 1.10
5 0.250 6.35 0.040 1.57
3.2.2.13 Pneumatic Effusion: The average effusion rate through the hose and two

fitti

temperature,

ngs, measured over the Tast 8 hours of testing at each
shall be not greater than shown in Table III, de

in accordance with 4.5.11.

termined
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TABLE T11

Effusion Rate
mL per hour per foot of Length

Nominal ID At Temperature Indicated
Size Inches Room -65°F +275°F +400°F
3 0.125 8.0 3.0 100 250
4 0.188 8.0 3.0 100 250
5 0.250 10.0 3.0 110 275
6 0.313 10.0 3.0 125 300
8 0.406 10.0 3.0 125 350
10 0.500 10.0 3.0 140 40
12 0.625 12.0 3.0 140 457
167 0.875 16.0 4.0 180 60
207 1.125 16.0 4.0 350 700
247 1.375 16.0 4.0 400 90y
TABLE TI7 (SI)
Effusion Rate
mL per hour pé€r M00 mm of Length
Npminal 1D At Temperature Indicated
Size Mi1limeters Room -54°C +135°C +2p4°C
3 3l.18 2.6 1.6 32.5 8112
4 41,78 2.6 50 32.5 81172
b 6]. 35 3.2 1.0 35.8 8914
6 71. 95 3.2 1.0 40.6 9715
8 1p.31 3.2 1.0 40.6 118.8
10 1p.70 3.2 1.0 45.5 13p.0
12 1p.88 3.9 1.0 45.5 14p.2
167 2p.22 5.1 1.3 58.5 19b.0
207 2B.58 5.1 1.3 113.8 221 .5
247 3p.92 5.1 1.3 130.0 29 .5
3.2.2.14 Pneumatic-Surge West: There shall be no evidence of Teakage al the end
fittilngs of hése subjected to the rated proof pressure shown [in
Tablgd II, cdlumn 3, after 16 cycles of pressurization and rapfid
deprgdssurization, determined as in 4.5.12.
3.2 Quality: HoSe), as received by purchaser, shall be uniform in qualijty and

condition,—smooth,—and—freefromforeigm materia s anmd—from—imperfections
detrimental to usage of tThe hose.

3.3.1 Broken or missing reinforcement wires and loops of wire extending above
the surface a distance greater than one wire diameter are not acceptable;
crossed over reinforcing wires are permissible.

3.3.2 Hose shall have a smooth bore and shall be free from pitting or
projections on the inner surface of the tube.
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3.4 Sizes and Tolerances:
3.4.1 Diameter and Wall Thickness: Hose shall be furnished in the sizes and to

the dimensions shown in Table IV.

TABLE TV
ID Tolerance

Nominal ID Inch Tube Wall Thickness 0D Over Braid
Size Inches plus minus Inch Inches
3 0.125 0.025 0.000 0.035 - 0.047 0.237 - 0.268
4 0.188 0.015 0.015 0.035 - 0.047 0.1304 - 0.343
) 0.250 0.015 0.015 0.035 - 0.047 ~1356 - 0.406
b 0.313 0.015 0.015 0.035 - 0.047 0.430 - 0.469
8 0.406 0.015 0.015 0.038 - 0.050 0.546 - 0.585
10 0.500 0.015 0.015 0.042 - 0.054 0.641 - 0.687
12 0.625 0.020 0.010 0.042 - 0.054 0.766 - 0.812
167 0.875 0.031 0.024 0.042 - 0.054 1.[078 - 1.140
207 1.125 0.031 0.024 0.045 - 0,.057 1.[328 - 1.390
247 1.375 0.031 0.031 0.065 ¢« 0.077 1.637 - 1.707

TABLE TV (SI)
ID Tolerance

Nominal |ID MiTlimeters Tube Wall Thickness 0D Over Braid
Size Millimetlers plus minus Millimeters MilTimeters
3 3.18 0.64 0.00 0.89 - 1.19 6.02 - 6.81
4 4.78 0.38 0.38 0.89 - 1.19 7072 - 8.71
5 6.35 0.38 0.38 0.89 - 1.19 9.104 - 10.31
6 7.95 0.38 038 0.89 - 1.19 10[.92 - 11.91
8 10.31 0.38 0.38 0.97 - 1.27 13.87 - 14.86
10 12.70 0.38 0.38 1.07 - 1.37 16(.28 - 17.45
12 15.88 0.51 0.25 1.07 - 1.37 19(.46 - 20.62
167 22.22 0.79 0.61 1.07 - 1.37 27.38 - 28.56
207 28.58 0.49 0.61 1.14 - 1.45 33.73 - 35.31
247 34.92 84+9 0.79 1.65 - 1.96 41.58 - 43.36
3.4.2 Length: |Hosesshall be furnished in the Tengths shown in Table V put not

more thgn 5%0f a shipment shall be in 3-foot (914-mm) Tengths.

TABLE ¥
Percent of Shipment in Length Ranges Shown
3 to 14 feet, Over 14 feet

Size (914 to 4267 mm), incl (4267 mm)
4 to 8 incl 35
10 to 16Z, 1incl 45
20Z to 247, incl 60
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4. QUALTTY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of hose shall supply all samples

@ for vendor's tests and shall be responsible for performing all required
tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the hose conforms to
the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests of the tube for Tensile strength (3.2.1.1),
elongation (3.2.1.2), specific gravity (3.2.1.3), and roll andsproof
pressurd (3.2.1.4) and of hose for braid flare (3.2.2.1), bufst ' |pressure
at room |temperature (3.2.2.3), change in length under pressSure ([3.2.2.5),
and sizds and tolerances (3.4) are acceptance tests and shdll be performed
on each|lot.

4.2.2 Preprodyction Tests: Tests for all technical requjirements are
preprodyction tests and shall be performed priop~fo or on the infitial
shipmeni] of hose to a purchaser, when a change(Jin ingredients and/or
processing requires reapproval as in 4.4.2, abd when purchaser deems
confirmgtory testing to be required.

4.2.2.1 For direct U.S. Military procurementy substantiating test datal and, when
requeqted, preproduction test matepial shall be submitted to the
cognigant agency as directed by the procuring activity, contracting
officgr, or request for procurement.

4.3 Sampling dnd Testing: Shall be“as follows:
@

4.3.1 For Accdptance Tests:

4.3.1.1 Tube: |Three specimens shall be selected from each Tot of tube |[for tests
for tdnsile gt¥ength, elongation, specific gravity, and proof [pressure.
A Tot |shall<b& all tube of the same size, produced from the same batch
of pollymerg,extruded and sintered under essentially The same donditions,
and prlesented for vendor's inspection at one time. When the roll test
of 3.2ttt TegquiTeu, the test shar—be appied to o804 ot the tube.

4.3.1.2 Hose: Three specimens shall be selected from each Tot of hose for braid
flare, burst pressure at room temperature, and change in Tength under
pressure. A Tot shall be not more than 3500 feet (1067 m) of hose of
the same size produced from the same lot of tube and presented for
vendor's inspection at one time.

4.3.2 For Preproduction Tests: Except where a specific number of samples is
specified in 4.5, sampling shall be as agreed upon by purchaser and vendor.
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4.4 Approval:

4.4.1 Sample hose shall be approved by purchaser before hose for production use
is supplied, unless such approval be waived by purchaser. Results of
tests on production hose shall be essentially equivalent to those on the
approved sample.

4.4.2 Vendor shall use ingredients, manufacturing procedures, processes, and
methods of inspection on production hose which are essentially the same as
those used on the approved sample hose. If necessary to make any change
in ingredients, in type of equipment for processing, or in manufacturing
procedurles, vendor shall submit for reapproval a statement of e proposed
changes [in ingredients and/or processing and, when requesteQé$§§Lp1e
hose. Prloduction hose made by the revised procedure shall 6, be| shipped
prior td receipt of reapproval. S

S

4.5.1 Conductilvity: A 14-inch (356-mm) length of tubeﬁﬁhthout braid, |shall be
washed dn the ID with AMS 3160 or equivalent oleum solvent apnd then
with isdpropyl alcohol and thoroughly dried room temperature.| The
specimer] shall be mounted for test as showﬁ\'n Figure 1 and 1000] volts
direct durrent shall be applied between upper and lower elecltrodes.
The eledqtrodes shall be mercury or a s $Ywater solution. The salftwater
solutior] shall consist of 450 grams.qﬁgﬁum chloride (NaCl) in 1 [liter
chemicallly pure water. The current~§ha11 be measured with an insftrument
having densitivity of Tess than ighicroampere. The temperature ijn the
testing |area shall be 16° - 3%55-(61“ - 80°F) and the relative humidity
shall bgq Tess than 70%. Cjb

4.5 Test Methqds:
S

4.5.2 Braid Fllare: Specimens Q$§’over 12 inches (305 mm) in Tength, shlall be
expanded at each endgfg) orcing a plug of the diameter shown in [the
"Expansilon Diameter, AY column of Table VI into the ID of the hose for a

distancg of not “than 3/16 inch (4.8 mm). After expansion, the hose

shall bd inser hrough a ring having an ID as shown in the "Maximum

Flare Diamet column, Table VI, with the bottom of the flare| extending

1/2 - 9416 (12.7 - 14.3 mm) above the top of the ring. From this

positiorngaé hose shall be allowed to fall freely. The test sha|[ll be

1o 1. - N ol - L -
made not—more—therm o miates ot oer—cutTihTo—the SpeCTIeTTS
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TABLE VI
Nominal ID Expansion Diameter A Maximum Flare Diameter B
Size Inches Inches Ring ID, Inches
3 0.125 0.155 0.375
4 0.188 0.230 0.500
5 0.250 0.300 0.560
6 0.313 0.370 0.625
8 0.406 0.475 0.750
10 0.500 0.585 0.875
12 0.625 0.720 1.1000
167 0.875 0.995 11400
202 1.125 1.270 1.1700
247 1.375 1.545 1.950
TABLE VI (SI)
Nominal ID Expansion Diameter A Maximum Flarg Diameter B
Size MilTimeters MilTimeters Ring ID, Mil]imeters
3 3.18 3.94 9.52
4 4.78 5.84 12.70
5 6.35 7.62 14.22
6 7.95 9.40 15.88
8 10.31 12.06 19.05
10 12.70 14.86 22.22
12 15.88 18.29 25.40
167 22.22 25.27 35.56
202 28.58 33.26 43.18
247 34.92 39524 49.53
4.5.3 Burst Pressure at 230°C (446°F): Hose shall be filled with a suiftable
test flyid, such a8 ASTM Service Fluid No. 101 (Ref. ASTM D 471)|, at
230°C £ |5 (446%F\% 9) and maintained in ambient atmosphere at that
temperafure fen 60 minutes £ 5. At the end of this period and whiile
maintairled a@€/230°C = 5 (446°F = 10), pressure shall be applied up to the
operatingpressure specified in Table II, column 6, and held forl not less
than 5 mMiMUTEST Pressure sfa T CNenm De Taised dt d Tace of Jncrease of
15,000 - 25,000 psi per minute (1724 - 2873 kPa/second) until failure.
4.5.4 C(Change in length Under Pressure: Hose shall be held in a straight,

unpressurized condition, a 10.000-inch = 0.010 (254.00-mm = 0.25) gage
length marked on the hose, and the hose pressurized to the operating
pressure specified in 3.2.2.5. After b minutes £ 0.5 and while still
pressurized, the gage Tlength shall be remeasured and the change in length
calculated.
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4.5.5 Impulse Test:

4.5.5.1 Three hose filled with MIL-H-83282 hydraulic fluid, or another fluid
approved by purchaser, but under no pressure, and three hose empty and
open shall be aged in an air oven for 168 hours = 0.5 at 200°C = 5
(392°F £ 9), and then used for test. The o0il aged and air aged hose
shall be subjected to the proof pressure shown in Table II, column 3,
for not Tess than 5 minutes before being installed in the impulse tester.

4.5.5.2 Hose of size 12 and smaller shall be bent to the bend radius of 4.5.6.4
and assembled in the impulse tester in this position with both ends
connedted TO r1g1d supports. Larger si1zes shall be installed.sjtraight;
one erld may be left free.

4.5.5.3 Using |MIL-H-83282 hydraulic fluid, or other fluid approved by [purchaser,
as thg test fluid and with test fluid at 200°C = 3 (392°F £ 5)] and the
ambient air at 200°C £ 5 (392°F £ 9), hose shall bef‘Subjected [to 100,000
cycleqg of impulse applied at a frequency of 60 - 70 cycle per minute.
Electronic devices shall be used to determine amd control the [impulse
pressyres within the Timits shown in Figure &.Peak pressure flor sizes
16Z and smaller nominal ID shall be 125% ofithe operating presjsure shown
in Tafgle II, column 6; peak pressure for *Che 20Z and 24Z sizes| need not
exceed 1,000 psi (6895 kPa).

4.5.6 Stress [legradation:

4.5.6.1 Two hdse shall be filled with ASIM Service Fluid No. 101 (Ref.| ASTM
D 471) and heated in an oveniNat 230°C = 5 (446°F = 9) with internal
pressyre in the hose equal\fo the rated operating pressure shown in
Table|II, column 6, for net less than 20 hours. Pressure shalll be
releaded and hose remgwed from the oven.

4.5-6.2 Hose ghall be drained, cooled to room temperature, and flushed with a
quantifty of ASTM.Reference Fuel B (Ref. ASTM D 471) (TT-S-735, Type II1I)
equal |to at leaSt twice the volume of the test specimen, drained, and
refilled wiflR-ASTM Reference Fuel B (TT-S-735, Type II1I), and |pressure
equal |to the rated operating pressure shown in Table II, column 6, again
appliqd~and maintained for not less than 2 hours.

4.5.6.3 The procedures of 4.5.6.1 and 4.5.6.2 shall be repeated, making a total
of 2 complete cycles.

4.5.6.4 The hose shall then be filled with ASTM Reference Fuel B (TT-S-735,
Type II1) and individually capped. While at room temperature, the hose
shall be bent around a mandrel having a radius equal to the minimum bend
radius below and straightened 20 times. Hose shall be held by the
fittings during bending. The procedures of 4.5.6.1 and 4.5.6.2 shall be
repeated for a third Time.
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ID
lTimeters

Bend Radius
Millimeters

Nominal
M

Size Inches

4.5.6.5

4.5.6.6

4.5.

7

—
OO0 W

12
167
207

.125 3.18 2 51
.188 4.78 2 51
.250 6.35 2 51
.313 7.95 4

.406 .31
.500 .70
.625 .88
.875 .22

125 h8

11

139.
165.
187.
279.

102

7.

247

Within
shall
/0°C 4
hours
water
3. Prd
column
as ths
appard
be ops
5 miny
1-1inch
seat 1
of Ter

After
filled
8 hour
while
rated
and he
pressy
a totd
releas
cycleg
circul
the hg

PP OO0 00O0 OO

.375 .92 39

4 hours after the final 2-hour pressurization wijith fuel
be drained, flushed with trichloroethane, and dfied in a
5 (158°F = 9) for 60 minutes = 5. Hose shal,l &hen, with
after completion of tThe drying process, be gompletely im
containing no wetting agent, using the apparatus shown i
ssure equal to the rated operating pressSure shown in Tab
6, shall be applied for 15 minutes £ ¥, using dry air o
pressurizing medium; during this peflod, the shield of
tus shall be closed. The shield of the test apparatus sh

ned and the pressure maintained fg¥ an additional

tes £ 0.2 during which time tThe “effused gas shall be col
(25-mm) increments over the entire length of the hose f

0 cone seat. The effusion rgte for each individual inch

gth of hose shall be calcmlated.

completion of the effusion rate test of 4.5.6.5, hose sh
with ASTM Service (Fjuiad No. 101 and placed in a cold ch
s £ 0.25 at -55°C = 1 (-67°F = 2); at the end of this pe
still maintainedyat -55°C = 1 (-67°F = 2), pressure equa
operating pressure shown in Table II, column 6, shall b¢g
1d for not Jess than 5 minutes and then released. The

rization, sherfding, and releasing of pressure shall be re
1 of 10-&ycles, allowing not Tess than 5 minutes between
e of pressure and repressurization. After completion of
, AYTMService Fluid No. 101 at 230°C £ 5 (446°F £ 9) sh
atég-"through the hose. Within 15 seconds after introduci

T I W=~

5.

, the hose
n oven at
in 8
mersed 1in
n Figure
le II,

r nitrogen
the test
all then

lected in
rom cone
(25 mm)

all be
amber for
riod and
1 to the
applied

peated for
each
these

all be

ion of
essure

t“9Tuid, the pressure shall be increased to the proof pn

shown

Leakage:

the hose so that

in Table 1L, column 3, and maintained tor not [ess Than

Two hose, each having a white paper towel wrapped tight
the towel is in contact with the braid, shall b

2 minutes.

Ty around
e filled

with MIL-H-5606 hydraulic fluid at room temperature and pressurized to 25

psi

(172 kPa) for not less than 5 minutes. The pressure shall be raised

to /0% £ 2 of the minimum burst pressure shown in Table II, column 4, held
for not less than 5 minutes, and completely released. After at Teast b

minutes

without pressurization, the pressure shall again be rais

ed to 70%

+ 2 of the minimum burst pressure shown in Table II, column 4, held for
not less than 5 minutes, and released. Leakage, evidenced by any spot of

test fluid on the paper towel

is not acceptable.
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4.5. Fuel

Resistance: Two hose shall be filled with AMS 3160 petroleum solvent

or with jet fuel and placed in an oven at 125°C = 5 (257°F = 9) for 48
hours = 0.25 with pressure equal to the rated operating pressure shown in

Table II, column 6. After the 48-hour heating, the pressure shall

be

released and the hose drained and allowed to cool at room temperature for

not less than 20 minutes.

Hose shall then be filled with ASTM Re

ference

Fuel B (TT-S-735, Type III) and pressure equal to the rated operating
pressure shown in Table II, column 6, applied for 2 hours = 0.1 at room
temperature.

4.5.9

Flexibility: Three hose, one from the stress degradation test of 4.5.6,

one fron
this ted
Type 1),
(-67°F 4
1 (-67°FH
straight
times al

4.5,10 VYacuum:

the fuel resistance test of 4.5.8, and one new, shall b
t. The hose shall be filled with ASTM Reference Fuel,\) T
cooled to -55°C £ 1 (-67°F £ 2), and held at -55°0-* 1
2) for not less than 24 hours. The hose, while std11 at
* 2), shall be bent around the radius given in\4.5.6.4,
ened, bent equally in the opposite directiong @nd restra

lowing approximately 4 seconds per cycle.

The same hose used for the test of 4.9.9 shall then be

e used for
TT-S-735,

-55°C =+

ightened 5

drained

and pldced in an oven at 230°C = 5 (446°F =38) with the hose begnht to the
minimun bend radius of 4.5.6.4. A negativespressure as shown beglow shall
be appllied and maintained for 4 hours =~0~2. At the end of the @-hour
period,| the hose shall be removed fram the oven with the negatifve
pressurle maintained. When the hose.ldave cooled to room temperatjure, the
pressurle shall be restored to atmospheric level and the hose infspected
for colflapse and other defects.xPhe end of each hose shall thenl be cut
off wiflhin 1 inch (25 mm) of Ahe end fitting and a ball of the [diameter
specifiled in Table VII shatl\be rolled through the hose. Reductlion of
the ID |below that at which The ball will roll the Tength of the hose or
other damage to the hosershall constitute failure.
TABLE VYIT
Size Negminal ID Ball Diameter Negative Presdqure
Inches Inches Inches of Hg
3 0.125 0.076 - 0.080 28
4 0. 1808 0125 - U.13¢2 28
5 0.250 0.187 - 0.183 28
6 0.313 0.250 - 0.255 28
8 0.406 0.332 - 0.337 28
10 0.500 0.421 - 0.426 28
12 0.625 0.531 - 0.538 20
167 0.875 0.770 - 0.778 14
20z 1.125 0.996 - 1.004 10
247 1.375 1.246 - 1.252 8


https://saenorm.com/api/?name=010f46de47ae87aa2f6893a459a0ac85

SAE

AMS3380D

Page 16 of 23

4.5.11

4.5.12

4.5.13

Size

(=2 N & I SN P8

8

TABLE VIT (SI)

Ball Diameter
Millimeters

Nominal ID
Millimeter
S

Negative Pressure
mm of Hg

.93 -
.18 -
.75 -
.35 - 6.48
.43 - 8.50

.03
.35
.90

711
711
711
711
/11

3.18
4.78
6.35
7.95
10.31

O o =W
(o2 TN R S B N

10
12
167
20z
247

Pneumat

711
508
356
o4
203

12.70
15.88
22.22
28.58
34.92

10.69 - 10.82
13.49 - 13.67
19.56 - 19.76
25.30 - 25.50
31.65 - 31.80

ic Effusion: Two hose, sealed in an air colleécting devic

to that
outside
operati
each of
tempera
200°C 4
two fit
tempera

Pneumat

shown in Figure 4 with the water displacément taking pl

the temperature chamber, shall be subgetted to the rate
ng pressure shown in Table II, columbyé, for 24 hours =

the following temperatures and in She order indicated:
ture, -65°C = I (-67°F = 2), +1353€ + 3 (+275°F = 5), an

5 (392°F £ 9). The average rasevof effusion through the
tings shall be measured overcthe last 8 hours of testing
ture.

ic Surge Test: The two-hose from the test of 4.5.11 shal

assembl
rated o
at roon
valve §
After §
This se
atmosph
shall {
3, for

ed in the apparatusodepicted in Figure 5 and subjected t
perating pressure shiown in Table II, column 6, for 25 mi
temperature. Afler the 25-minute pressurization, the ex
hall be opened. ?o permit rapid discharge of the compress
minutes, the-valve shall be closed and the pressure rec
guence of~425 minutes at operating pressure and 5 minutes
eric pressure shall be repeated for a total of 16 times.
hen be=subjected to the rated proof pressure of Table II
not. tegss than 2 minutes.

e similar
[ ce

d
0.25 at
room

d
hose and
at each

| then be
0 the
hutes = 1
haust
~d gas.
vcled.

at

The hose
, column

Corrosi

ONM-1ESLT WO LESL SamMples Of EaCiT S1Ze shdr be mounted

vertica
(NaC1)
(140°F

hours with the hose pressurized to normal
the cycling, one sample shall
pressure test (3.2.2.3) and the other sample shall

1 position and immersed in a 2-1/2% solution of sodium c
for 5 minutes. They shall then be air dried at 60°C £ 5
+ 9) for 25 minutes. This cycling shall be continued for
operating pressure. F
be subjected to room-temperature
be subjected

high-temperature burst pressure test (3.2.2.4). Any evidence of
malfunction or leakage below tThe respective burst pressure specified in
Table II, or any pitting corrosion, or stress corrosion that might

adversely affect the stress life of the hose is not acceptable.

in a
hloride

172
ollowing
burst

to the
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4.6

4.6.

4.

4.7

5.

.1

5.2

5.3

8.

8.1

6.

Reports:

1
results

of tests to determine conformance to the acceptance test

The vendor of hose shall furnish with each shipment a report showing the

requirements and stating that the hose conforms to the other technical

requirements. This report shall

include the purchase order numbe

r, lot

number, AMS 33800, manufacturer's identification, size, and quantity.

2
cumulati

at random from each 20,000 feet

ve report showing the results of tests made
(6096 m) of hose of each size, n

on samples s

In addition to the reports of 4.6.1 the vendor of hose shall furnish a

elected
ot

necessar
conformg
3.2.2.7
the repd
submissi

Resamplingd

ily manufactured during one continuous run, to determing
nce to the requirements of 3.2.1.6, 3.2.2.6 (unaged 00)Y¥
This report shall be furnished for each size concirrent
rt of 4.6.1 covering the first shipment of that gize fol
on of the previous cumulative report.

meet the {
results of
nonconforn
specified
representsd

PREPARATION

and Retesting: If any specimen used in thelabove tests
pecified requirements, disposition of thethose may be ba
testing three additional specimens fof) gach original
ing specimen. Failure of any retest §pecimen to meet the
requirements shall be cause for rejection of the hose
d. Results of all tests shall bgrtéported.

FOR DELIVERY:

Identificad

tion and Packaging: Hosex'shall be identified and packagg

agreed upd

Hose shall
practice 4
to the har
acceptancsd

For direct
MIL-STD-2(
for procur

n by purchaser and vendor.

be prepared for shipment in accordance with commercial
nd in compliancewith applicable rules and regulations p
d1ing, packaging, and transportation of the hose to ensuy
and safe delvery.

U.S. MiNStary procurement, packaging shall be in accord
73-1,Lommercial Level, unless Level A is specified in t
ememis

), and
Ty with
Towing

fails to
sed on the

as

ertaining
re carrier

ance with
he request

ACKNOWLEDM

N . l Il e Tl | - el - L il T L 3
N ACVETIUUT STid T T THETTe TOTT LITTS SPSL T T Tudal TUTT TTUE T dTiu

revision

REJECTIONS:

authorized

NOTES:

Marginal 1

letter in all

quotations and when acknowledging purchase o

Hose not conforming to this specification, or to modifi
by purchaser, will be subject to rejection.

ndicia: The phi (@) symbol is used to indicate technical

changes from the previous issue of this specification.

its
rders.

cations
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8.2 Dimensions and properties in inch/pound units and the Celsius temperatures
are primary; dimensions and properties in SI units and the Fahrenheit
temperatures are shown as the approximate equivalents of the inch/pound
units and are presented only for information.

8.3 For direct U.S. Military procurement, purchase documents should specify not
less than the following:
Title, number, and date of this specification
Form and size or part number of hose desired
Quantity of hose desired
Level A pdckaging, 1f required (See 5.3).

8.4 Similar Sgecifications: MIL-H-27267 is Tisted for informatiom-bhlyl and
shall not [be construed as an acceptable alternate unless allOrequifrements of
this AMS dre met.

8.5 Hose meeting the requirements of this specification, h@s' been classfified

under Feddral Supply Classification (FSC) 4720.

This specification is under the jurisdiction of AMS Committee "CP".
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