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HOSE ASSEMBLY, TETRAFLUOROETHYLENE, 400°F
3000 PSI HYDRAULIC, LIGHTWEIGHT

Thi

or

2.1
2.1.1

2.1.2

1. SCOPE:

2. APPLICABLH DOCUMENTS:
The folloying documents of the issue in effect on date of invits
for proposals, form a part of this specification to {
specified

s speciffication covers lightweight hose assemblies intended fi
400°F (204°C), high-pressure, 3000 psi” (210 bar) aircraft

systems, also for use in pneumatic systems which alloy some gaseous
through the PTFE wall.

high-tempdrature,
hydrautic
diffusion

request
herein:

Specifications:

Federal:
P-D-68Q
QQ-S-763
TT-I-735

Military:

MIL-C-5501

Dry Cleaning Solvent

Steel(Bars, Wire Shapes, and Forgings, Corrosion-Resisting

Isopropyl Alcohol

Caps and Plugs, Protective, Dust and Moisture $eal, General

MIL-H-5606

Specification for

Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and
Ordnance

or use in

tion for bids
he extent
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MIL-T-8504 Steel, Corrosion-Resisting (304) Aerospace Vehicle Hydraulic
Systems, Annealed, Seamless and Welded 7
MIL-L~7808 Lubricating 0i1, Aircraft Turbine Engine, Synthetic Base
MIL-T-8808 Tubing, Steel, Corrosion-Resistant (18—3 Stabilized),
Aircraft Hydraulic Quality
MIL-F-8815 Filter and Filter Elements, Fluid Pressure, Hydraulic Lines,
15 Micron Absolute and 5 Micron Absolute, Type II Systems
MIL-9-8879 SCrew lnréaas, controtled Radius Root with Increased Minor
Diameter, General Specification of
MIL-C-813027 Cleaning Compound, Solvent, Trichlorotrifiuorpthane
MIL-H-83282 Hydraulic Fluid, Fire-Resistant, Synthetic, Hydrocarbon
_Base, Aircraft
MIL-F-85421 Fittings, Tube, Fluid Systems, Separable, Dynpmic Beam Seal
2.2 Standands
2.2.1 Militlary:
DOD-STD-100 Engineering Drawing Practices
MIL-STD-105 Sampling Procedures and Tables for Inspection| by Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-130 Identification Marking of U.S. Military Property
MIL-STD-831 _Test Reports, Preparation of
MS19059 Balls, Bearing, Ferrous, Chrome Alloy Steel
M521ﬂ00 Adaptor, Flareless Tube to AN Flared Tube
MS33514 Fitting End, Standard Dimensions for Flareless Tube
Connection and Gasket Seal
MS33656 Fitting End, Standard Dimensions for Flared Tube Connection
and Gasket Seal
Copies may be obtained from the procuring activity or as directed by the
contracting officer.

»
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2.3 Industry Publications:

American Society for Testing and Materials:

"ASTM A 262 Detecting Susceptibility to Intergranular Corrosion on

Stainless Steel
ASTM A 313 ﬁp;gmium—Nickel Stainless and Heat-Resisting Steel Spring
i
ASTM D 380 Standard Test Methods for Rubber Hose
ASTM A 5&0 Stainless and Heat Resisting Steel Wire
ASTM D 4)2 - Rubber, Determination of Tension Characteristits
ASTM D 792 Specific Gravity and Density of Plastics by Digplacement

ASTM D 1457 TFE -~ Fluorocarbon Resin Molding. and Extrusion|Materials

Copies may be obtained from the Amefican Society for Testing apd Materials,
1916 Racg Street, Philadelphia, PA 19103,

Society of Automotive Engineers:

Material| Specifications:

AMS 5556 Tubing, Seamless or Welded, Hydraulic - 18Cr 1INi 0.70
(Cb + Ta) Hydraulic, Solution Heat Treated

AMS 5557F Tubing, «Seamless or HWelded, Hydraulic, Sol. Hept Treated,
18.5Cr( 10.5N1 0.40Ti

AMS 5567C Tubing, Seamless or Welded - 19Cr 10Ni Hydrauljic, Annealed

AMS 5570 Tubing, Seamless, 18.5Cr TINi 0.40Ti Sol. Heat| Treated

AMS 5571 Tubing, Seamless, 18Cr 10.5Ni 0.70 (Cb + Ta) Solution Heat
Treated

AMS 5575K Tubing, Welded, 18Cr 10.5Ni 0.70 (Cb + Ta) Solution Heat
Treated

AMS 5639E Bars, Forgings, Tubing and Rings - 19Cr TONi Sol. Heat
Treated

AMS 5643M Bars, Forgings, Tubing and Rings, 16Cr 4.0Ni 0.30 (Cb + Ta)
4.0Cu, Solution Heat Treated

AMS 5644C Bars and Forgings, 17Cr 7Ni 1Al

;Mm“%“x Distributed under license from the IHS Archive
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2.3 (Continued):

AMS 5645L 'Bars, Forgings, Tubing, and Rings, 18Cr 10Ni 0.40Ti Sol.
Heat Treated i

AMS 5646H Bars, Forgings, Tubing, and Rings, 18Cr 11N 0.60 (Cb + Ta)
Sol. Heat Treated

AMS 5689C Wire, 18Cr 9.5Ni - 0.40Ti Solution Heat Treated

AMS 5697C Wire, 19Cr 9.5Ni .

AMS 5743F Bars and Forgings - 15.5Cr 4.5Ni - 2.9Mo OUIGN, Solution
Heat Treated, Sub-Zero Cooled, Equalized,-and Over-Tempered

ARP603f Impulse Testing of Hydraulic Hose, Tubing and Fitting

‘ ' " ‘Assemblies

ARP611¢ Tetrafluoroethylene Hose Assembly Cleaning Methods

ARP908H Hose and Tube Fitting =\Installation and Quallification Test
Torque Requirements

ARP1153 Method for Determining Relative Specific Gravjity, PTFE Tubing

ARP1835 Preparation.for Delivery, General Requirements for Hose
Assemblies

Aerospdce Standards:

AS1158B Hose-Assembly, Nonmetallic - 3000 psi, TFE, Fllareless,
Straight to Straight, Lightweight

AS116B Hose Assembly, Nonmetallic - 3000 psi, TFE, Fllareless,
Straight to 45°, Lightweight

AS117B > ; —Flareless,
Straight to 90°, Lightweight

AS118B Hose Assembly, Nonmetallic - 3000 psi, TFE, Flareless, 45°
to 45°, Lightweight .

AS119B Hose Assembly, Nonmetallic - 3000 psi, TFE, Flareless, 45°
to 90°, Lightweight

AS1208B Hose Assembly, Nonmetallic - 3000 psi, TFE, Flareless, 90°

to 90°, Lightweight

Distributed under license from the IHS Archive
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2.3 (Continued):
AS153A

AS154A
AS155A

AS156A

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, Straight

to Straight, Lightweight

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, Straight

to 45°, Lightweight

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, Straight

to 90°, Lightweight

Hose ic —

AS157A

AS158A

AS1055B

AS1072C
AS1624

AS1909

AS1910

AS1911

AS1912

45°, Lightweight

ared, 45° to

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flpred, 45° to

90°, Lightweight

Hose Assembly, Nonmetallic - 3000,psi, TFE, Flpred, 90° to

90°, Lightweight

Fire Testing of Flexible Hose; Tube Assemblies|, Coils,

Fittings and Similar System<Components

Sleeve, Hose Assembly, Fire Protection

Hose, Polytetrafluoroethylene (PTFE), Lightweijght, 3000 psi,

High Temperature,CHydraulic and Pneumatic

Hose Assembly,-Nonmetallic, 3000 psi, TFE,
Seal, Straight to Straight

Hose Assembly, Nonmetallic, 3000 psi, TFE,
Seal( Straight to 45°

Hose Assembly, Nonmetallic, 3000 psi, TFE,
Seal, Straight to 90°

Hose Assembly, Nonmetallic, 3000 psi, TFE,
Seal, 45° to 45°

Lightweight, Beam

Lightweight, Beam

Lightweight, Beam

Lightweight, Beam

AS1913

AS1914

Copies may be obtained from the Society of Automotive

Hose Assembly, Nonmetallic, 3000 psi, TFE,
Seal, 45° to 90°

Hose Assembly, Nonmetallic, 3000 psi, TFE,
Seal, 90° to 90°

Commonwealth Drive, Warrendale, PA 15096.

Lightweight, Beam

Lightweight, Beam

Engineers, Inc., 400
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2.3 (Continued):

National Aerospace Standards:

NAS1760 Fitting End, Flareless Acorn, Standard Dimensions for

Copies may be obtained from the National Standards Association, Inc., 5161
River Road, Washington, DC 20016.

3. REQUIREMENTS:

3.1 Qualification: The hose aséemb|1es furnished under this speqification shall
be products which are qualified by meeting all the requirements covered by
this dgcument, such as:

AS115 AS153 AS19Q9
AS116 AS154 AS1910
AS117 AS155 AS1911
AS118 AS156 AS191)2
AS119 AS157 AS19113
AS120 AS158 AS1914

3.2 Materidl: The hose assembly materials<§hall be uniform in quality, free
from ddfects, consistent with good manufacturing practice and shall conform
to applicable specifications and the’requirements specified herein. All
materidls not specifically described herein shall be of the highest quality

and suftable for the purpose intended.

3.2.1 Metals: Metals used in the hose and fittings shall be corrpsion-resistant
and ghall conform to the applicable specifications as follows:

Bars |and Forgings;:

QQ-S4763 Class 304 - Condition A and Condition B (AMS 5639)
QQ-S+4763 Class 304L - Condition A (AMS 5647)

QQ-S+763  Class 321 - Condition A (AMS 5645)

QQ-S-763 Class 347 - Condition A (AMS 5646)

AMS 5643 17-4 PH

AMS 5644 17-7 PH

AMS 5743 AMS 355

Distributed under license from the IHS Archive
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3.2.1 (Cdntinued):
Tubing:
MIL-T-8504 Composition 304 (AMS 5567)

MIL-T-8808 Type I or Type II, Composition 321 (AMS 5570 or AMS 5557)

MIL-T-8808 Type I or Type II, Composition 347 (AMS 5571,
AMS 5556)

Hire

AMS 5575, or

ASTM A| 313 Chromium-Nickel Stainless and Heat Resisting S
Hire

ASTM A| 580 Stainless and Heat Resisting HWire
AMS 5689 Composition 321 (QQ-W-423, Form<l)" Composition

3.3 Construction: The hose assembly shall consist of a seamless
tetrafluproethylene inner tube, corrosion-resistant steel-wire
reinforcpment, and corrosion-resistant steel end fittings as r
meet the| construction and performance requirements of this spe
and as rpquired for its intended useg

3.3.1 n

tetraf uoroethylene resin of “uniform gage. It shall have a
and shpll be free from pitting or projections on the inner s
Additiyes may be included-in the compound from which the tu

3.3.2

teel Spring

321

equired to
cification,

The inner tube shall be of a seamless constructiion of virgin

smooth bore
urface.
e is extruded.

Broken reinforcing wires shall be cause for rejection.
-over: reinforcing wires shall not be cause for rejectiion of the

3.3.3 Fittings: A1l fittings shall be proven to meet the requirements herein.

Standard hose assemblies shall have flared fittings to mate

with MS33656,

flareless fittings according to NAS1760 to mate with MS33514 or beam seal

fittings per MIL-F-85421. Fitting hexagonal portions shall
wrench openings.

fit standard

3.3.3.1 Insert Fittings: Standard insert fittings shall be of one piece
construction. HWelded and redrawn tubing per MIL-T-8504 or MIL-T-8808

may be used.

)f\_\ Distributed under license from the IHS Archive
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3.3.3.2 Nonstandard Fittings: Nonstandard fitting nipples shall be of one piece
construction to the maximum extent possibie. Those made with other than
one piece construction can use welded and redrawn tubing per MIL-T-8808
and shall employ a butt-weld joint method,

3.3.4.3 Sockets: Crimped or swaged sockets of 304 steel shall pass testing per
' ASTM A 262 practice E prior to crimping or swaging. Note: This
requirement does not apply to sockets of 321, 347 or 304L corrosion
resistant steel.

3.4 Assembly Dimensions: The -hose assembly dimensions, except for length, shall
be as gpecified in Fig. T and Table I.

3.4.1 Hose|Weight: Hose consisting of inner tube and reinforcemgnt as outlined
in 313.1 through 3.3.3 shall not exceed the maximum_hose weights covered
in Table 2.

Al /1 T
o lgD | | ' .T_l_ ED
f \ NS N ———L

gl

FIGURE 1 -~ Hose and Fitting Dimensions

1 Cross corners of nut and socket hex may exceed "A" dimension.

2 Minimum specified inside diameter shall be verified by passing a
spherical ball through the hose assembly.

3 Hose outside diameters are in accordance with AS1624.

___ Distributed under license from the IHS Archive
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TABLE 1 - Hose and Fitting Dimensions

: Unbraided
Hose | Rigid | Fitting | Fitting | Socket | Hose Hose PTFE Wall
Size | Tube 0.D. I.D. Length | I.D. 0.D. Thickness
0.D. A B C D E [ T
(Ref) >
Max Min Max Min Min Max Min Max
in in in in in in in in in

04 0.250 0.690 0.135
06 0.375 0.800 0.240
08 0.500 0.970 0.340
10 0.625 1.100 0.410
- 12 0.750 1.380 0.510
16 1.000 1.660 0.760

.98 0.212| 0.360 | 0.390' | 0.035 | 0.046
.09 0.298 | 0.455 | 0~490 | 0.035 | 0.046
.33 0.391 | 0.585 170.615 | 0.040 | 0.051
.36 0.485 | 04690 | 0.730 | 0.045 | 0.056
.40 0.602 [<07950 | 0.990 |} 0.045 | 0.056
.60 0.852y 1.230 | 1.270 || 0.045 | 0.056

—_— el ot ot o D

[::) Listqd for reference, dimensions specified in AS1624.

TABLE 2 |- Physical Requirements 'of Hose Assemblies and Weight|of Hose

Burst Pressure
Ben
Hose | Hose Operating {~~Proof Room High Radidgs | Volumetric
Size |Height Pressurés:| Pressure | Temperature | Temperature at Expansion
Maximum Minimum Minimum Inside Maximum
of Bend
Minimum
1bs/in psi psi psi psi in em3/in
-04 0.009 3000 6000 16 000 12 000 1.50 0.065
~06 0.015 3000 6000 14 000 10 500 2.50 0.085
-08 0.020 3000 6000 14 000 10 500 2.88 0.135
-10 0.027 3000 6000 12 000 9000 3.25 0.220
-12 0.058 3000 6000 12 000 9000 4.00 0.300
-16 0.085 3000 6000 12 000 9000 5.00 0.750

[::> Hose weight shall be determined on a minimum length of 12 inches.

Distributed under license from the IHS Archive
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3.5 Performance: The inner tube and hose assembly shall meet the following
performance requirements: _

3.5.1 Tube:

3.5.1.1 Tube Roll: The tube shall not leak, split, burst, or show any evidence
' of malfunction, when tested through the sequence as specified in 4.6.2.1.

3.5.1.2 Tube Proof Pressure: The tube, without reinforcing wires, shall not
Teak, burst or show any evidence of malfunction when held for 1 min at
the proof pressure values as specified in Table 3 and under 4.6.2.1.

TABLE 3 - Tube Roll Gap and Proof Pressure

Flattening Gap Rounding Gap Proof

Size Maximum Minimum Pressure

In In PSI
-04 0.281 0.250 380
-06 0.281 . < 0.328 280
-08 0.328 0.469 220
~-10 0.328 0.578 170
-12 ' 0.328 0.688 130
-16 ' 0.328 0.828 95

3.5.1.3 Tensile Strength:y~ The Tongitudinal tensile strength for @11 sizes of
tuljes shall be 2200 psi minimum at 77 + 2°F when tested in accordance
with 4.6.2.2.\\The transverse tensile strength for sizes |-10 and Targer
shd11 be 1800-psi minimum at the same temperature. For slizes under -10
thd transverse strength need not be tested.

3.5.1.4 Elangatton: Elongation at 77 + 2°F shall be a minimum of| 200% when
teqted in accordance with 4.6.2.3.

3.5.1.5 Specific Gravity: The apparent specific gravity of the hose inner tube
shall not exceed 2.155; the relative specific gravity shall not exceed a
value of 2.210 when tested as specified in 4.6.2.4.

3.5.2 Hose Assembly: The hose, complete with reinforcing wires and assembled
with end fittings, shall meet the following performance requirement:

3.5.2.1 Proof Pressure: The hose assembly shall withstand the proof pressure
Tisted in Table 2 without malfunction or leakage, when tested as
specified in 4.6.3.

®
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3.5.2.2 Elongation and Contraction: The hose assembly shall not change in
‘ length by more than 2% of hose length, when subjected to the operating
pressure in Table 2 for a minimum of 5 minutes. Hose assemblies shall
be tested in accordance with 4.6.4.

3.5.2.3 Volumetric Expansion: The volumetric expansion of the hose assemblies,
when tested in accordance with 4.6.5, shall not exceed the Timits
specified in Table 2.

3.5.2.4 Leakage: The hose assembly shall not leak when subjected to two
pressure cycles of 70% of minimum room temperature burst pressure, when
testet—in—accordance—with—4-6-6-

3.5.2.5 Room|Temperature Burst Pressure: The hose assembly sh@ll not leak nor
burst at any pressure below the burst value specified -in Table 2, when
tested in accordance with 4.6.7.

3.5.2.6 Thermal Shock: The hose assemblies shall not Jéak nor shol any evidence
of mE]function when pressure tested from -65 to 400°F as specified in
4.6.8.

3.5.2.7 Impulse: The hose assemblies shall be capable of withstanding 250 000
impulse cycles when tested in accordance with 4.6.9.

3.5.2.8 Assembly Flexibility: The hose.assembly shall not lTeak whgn flex cycle
tested as specified in 4.6.10 from -65 to 400°F.

3.5.2.9 Streps Degradation: When tested in accordance with 4.6.11|, the hose
assembly shall not exceedian average effusion rate of
2.0 tm3/in/min/for any. stze.

3.5.2.10 Pnetmatic Surge: (The inner tube of the hose assémbly shall1 not
colllapse nor show evidence of degradation when tested in pccordance
with 4.6.12.

3.5.2.11 Pneumatic Effusion: The hose assemblies, when tested in kccordance
with 4.6.13, shall not exceed a total effusion rate of 8.0 cm3/ft.

3.5.2.12 Reppated Assembly: The fitting shall withstand, without [leakage or
failure, the repeated assembly test as described under 4.6.14. There
shall be no leakage, galling or other malfunction in proof testing, or
pneumatic testing after the last assembly cycle.

3.5.2.13 Conductivity: MWhen tested as specified in 4.6.15, hose assemblies of
sizes -4 through -8 shall be capable of conducting a direct current
equal to or greater than 6 pA, and sizes -10 through -16 a current
equal to or greater than 12 pA, with a test potential of 1000 volts,
direct current.

3.6 Screw Threads: Fitting threads shall be in accordance with MIL-S-8879.
Fitting nut thread tolerance increase of 10% during assembly or testing -
shall not be cause for rejection of the hose assembly.

Distributed under license from the IHS Archive
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3.7 Length: Hose assembly Tength shall be specified in the following increments ’
only:

Under 18 in, not less than 1/8 in
18-36 in, not less than 1/4 in
36-50 in, not less than 1/2 in
Over 50 in, not less than 1 in

NOTE: Flareless hose assembly lengths shall be measured from "gage point"
to "gage point."

Tolerances on hose assembly lengths shall be as follows:

8 in for lengths under 18 in

4 ip for lengths under 18-36 in
2 ip for lengths from 36-~50 in
L for lengths over 50 in

3.8 Part Numbering of Interchangeable Parts: All} parts having the same
manufacturer's part number shall be functionally and dimensiopnally
interchangeable. The item identification.and part number requirement of
DOD-STP-100 shall govern the manufacturer's part numbers and|changes thereto.

3.9 Identification of Product: Equipment, assemblies, and parts|shall be marked
for identification in accordance with MIL-STD-130. The following special
marking shall be added:

3.9.1 Fittlings: The manufacturer’s name or trademark shall be permanently
marked on all end fittings.

hose| shall be used.~ The band shall be no wider than 1 in and shall not
. impafir the flexibi#tity or the performance of the hose. The marking on the
fitting or band:shall include the following information:

3.9.2 Assembly: A permanent marking on the fitting or a permanegt band on the

a. Assembly manufacturer's name or trademark, and specifig¢ation number
AS1339)

b. ofiptete—hose—assembly—partrnumper

c. Operating pressure "3000 psi" as applicable
d. Operating temperature "400°F" as applicable
e. Pressure test symbol "PT"

f. Date'of hose assembly manufacture expressed in terms of month and year
g. Hose manufacturer's federal code number (Handbook H4-1). (Required

only when hose manufacturer is different than the hose assembly
manufacturer)

. Distributed under license from the IHS Archive
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3.10 Norkmgnsh1p The hose assembly, including all parts, shall be constructed
and finished in a thoroughly workmanlike manner. A1l surfaces shall be
free from burrs. All sealing surfaces shall be smooth, except that annular

* tool marks up to 100 um will be acceptable.

3.10.1 Dimensions _and Tolerance: All pertinent dimensions and tolerances, where
interchangeability, operation, or performance of the hose assembly may be
affected, shall be specified on all drawings. Internal passages of hose
assemblies and elbow fittings shall be dimensioned to allow spherical
balls per MS19059 per Table 4 to roll through.

TABLE4—SphericatBattStzeforVYerifying
Minimum Hose Assembly and Fitting I.D.
Hose MS19059 ~Diameter
Size Dash No. In
04 4807 0.109
06 4812 0.188
08 4816 0.313
10 4818 0.375
12 4821 0.469
16 4829 : 0.719
3.10.2 Cleanjing: A1l hose dassemblies shall be free from oil, grease, dirt, or
other| foreign materials both internally and externally. Unjless otherwise
specified, hose assemblies shall be cleaned to Class O of ARP611.
4. QUALITY ABSURANCE )PROVISIONS:
4.1 Responsibpility for Inspection: Unless otherwise specified in [the contract
or purchpse'order, the supplier is responsible for the performance of all
1nspect15ﬁ_TEqUTTEmGﬁt§_H§_SpEtTfTEd_hETETH‘“‘EXCEDT‘EE‘UthETW1Se specified,

the supplier may utiiize his own facilities or any commercial laboratory
acceptable to the procuring activity. The purchaser reserves the right to
perform any of the inspections set forth in the specification, where such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

4.2 Classification of Inspection: The examining and testing of hose assemblies
shall be classified as:

a. Qualification inspections (4.3)

b. Quality conformance inspections (4.4)
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4,3 Qualification Inspections:

4.3.1 Qualification Test Samples: Test samples shall consist of the number of
samples and lengths specified in Table 5 for each method of fitting
attachment, permanent and reusable. The end fitting outlet design for the
samples shall have flared fittings to mate with MS33656, flareless
fittings according to NAS1760 to mate with MS33514 or beam seal fittings
per MIL-F-85421.

TABLE 5 - Length of Hose Assemblies for Test

Hose Assembly | Six Assemblies for Two Assemblies for [|'Six [Assemblies for
Size Impulse Test (4.6.9) | Flex Test (4.6.10) 1 -Othgr Tests
In In In
~04 ' 12 16 18
-06 15 19 18
-08 18 21 18
-10 21 - 23 18
-12 25 27 18
-16 31 32 18

Ong Additional sample ‘of each size in lengths as Shown in Fig 6 shall be
usqd for examination and conductivity tests (sample No. 1|6 of Table 6).

4.3.2 Qualification Test Sequence: The tests shall be conducted [in the sequence
- showr] in Table 6.
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TABLE 6 - Qualification Test Schedule
PTFE
Tube Hose Assemblies
10
Sample 1 2 3 4 5 6 7 8 9 through | 16
No. t§:>
Paragraph 1.1 1.2 1.2 1.2 1.2 1.2 (1.2 |1.2 |12 1.2 1.2
4.6.: - 0.2 0.3 (0.3 {0.3}10.3 0.3 {0.3 [0.3 _.90.3 0.3 0.14
0.4 10.4 10.5 0.5 ]0.6 |0.6 |0V ]0.11 0.9
0.10{ 0.10} 0.13] 0.13] 0.8 0.8 <0.12 {0.12
0.1410.14}10.7 | 0.7
NOTE: (A1l assemblies to have a flared. f#tting on one end an¢ a flareless

[::> Prodyction lot records may be used to verify conformance t
4.6.2

}

conf]
confi

(4> Thes

and

is b

type

4.3.3
follow

a.

Test Report, .Test Samples
conduc

Test report.

fitting on the other, except

straight-type fitting on the other end of the hose.

guration, thenone-half of the samples (3) shall use
gurated elbow, while the other half of the samples us

and Data for the Purchaser: When
red ata location other than the laboratory of the pur
ngishall be furnished to that activity:

samples shall have-a-90 deg elbow fitting on one end

ing sought for both the bent-tube and the forged—e]b0£

b 4.6.1 and

when the tube being used)is an established productiop item.

of the hose,
If approval

ne type of
the other

the tests are
chaser, the

Three copies of a test report in accordanc

e with

MIL-STD-831, which shall include a report of all tests and outline
description of the tests and conditions.

purchaser.

The assembly drawings shall have a cut-away s

The samples which were tested, only when especially requested by the

Three sets of engineering data in the form of subassembly and assembly
drawings.

ection showing

all details in their normal assembly position and shall carry part
numbers of all subassemblies.
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4,3.3 (Continued):

d. List of sources of hose or hose components, including source's hame
and product identification for inner tube, hose, and assembly.

NOTE: Log sheets, and recorded test data, shall remain on file at the
source test facility and are not to be sent to the qualifying
activity unless specifically requested,

4.3.4 Qualification Inspections: Qualification inspections shall consist of all
the examinations and tests specified under 4.6.

4.4 Quality Conformance Inspections: Quality conformance inspectiions shall be
sampled in accordance with the procedure in MIL-STD-1057and shall consist of
the folllowing tests:

a. Individual tests - 4.4.1 (100% inspection).
b. Sanmpling tésts - 4.4,2
c. Perfiodic control tests - 4.4.3

4.4,1 Individual Tests: Each hose assembly>shall be subjected to| the following
tests: ,

a. FHxamination of product -~ 4:6.1
b. Proof pressure test -.4.6.3

NOTE:| Production samples that are proof pressure tested with water should
be air dried-prior to capping (see cleaning requirempnts, 3.10.2).

4.4.2 Samplling Tests: «The following inspections or tests shall bg performed in
the order indicated on eight hose assemblies, selected at random from each
inspection 10%: The inspection lot shall consist of no morg than 3000
hose pssemblies, all of one dash number size, manufactured pnder
essentially the same conditions. One hose assembly tested from each lot
of 375Chose assemblies is also permitted.

a. Internal cleanliness (ARP611, Class 0)
b. Leakage tests - 4.6.6
c. Room - temperature burst pressure test - 4.6.7

4.4.3 Periodic Control Tests: The following inspections and tests shall be
performed as indicated on eight hose assemblies manufactured from bulk
hose lengths selected at random from each inspection lTot., The inspection
Tot shall consist of not more than 20 000 ft of hose, all of one dash
number size, manufactured under essentially the same conditions. Two hose
assemblies manufactured and tested from each lot of 5000 ft of hose is

also permitted.
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4.4.3.1 Pressure Tests: Four hose assemblies (or one hose assembly from a lot
of 5000 ft) in accordance with Table 2 shall be subjected to the
following tests in the order indicated:
a. Elongation and contraction - 4.6.4
b. Impulse test - 4.6.9

4.4,3.2 Material Tests., Inner Tube: Four hose assemblies (or one hose assembly
from a lot of 5000 ft) in accordance with Table 2 shall be subjected to
the following tests in the order indicated:
a. $tress degradration test - 4.6.11
b. Conductivity test - 4.6.15
c. 9$pecific gravity tests (apparent and relative) - 4.6.2(4

4.4.4 Rejection and Retest: HWhere one or more items  selected fromja lot fails
to meet the specification, all items in the ot shall be rejected.

4.4.4.1 Resubmitted Lots: Once a lot (or part.of a lTot) has been yejected by a

prociring activity (government or industrial), before it can be
resubmitted for tests, full particulars concerning the cauge of previous
rejection and the action taken tolcorrect the defects in the lot shall
be furnished, in writing, by the contractor.

4.4.5 Changing Inspection Procedures: Changing inspection severity levels (for
example, from normal to tightened inspection) shall be in acpordance with
MIL-STP-105. A1l inspection plans shall be single sample plpns with an
AQL of| 1.0% at special.inspection level S-2.

4.4.6 Destructive T mple: Prior to testing, a Tetter "D" shalll be
impression-stamped on each end fitting of those assemblies used for
destructive tests (4.4.2 and 4.4.3).

4.5 Test Conditions:

straight type swivel ends (flared-on one end‘Vflareless on'the other),
except the samples 14 through 19 shall have a 90 deg elbow fitting on one

end.
that h
4.5.2

4.5.2.1
acco

Satisfactory qualification tests on these hose assembliies shall
constitute qualification approval on hose assemblies using other fittings

ave an identical hose attachment method and design.

Preparation of Sample:

Unless otherwise specified, the length of sample assemblies shall be in

rdance with Table 5.
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4.5.2,.2 The test hose assemblies may be made up using one fitting, flared,
flareless (NAS1760) or beam, or both ends of each assembly. The
assemblies may be made up using any combination of two fittings styles.
When two fittings are being qualified, assemblies shall be made up with
one of each fitting style.

Qualification of fitting styles which are not subjected to the entire
qualification test sequence shall be as follows:

Two additional assemblies shall be tested for each fitting style to be
qualified. The additional assemblies shall be made up with one
quilified fitting style and one fitting style which is tq be qualified.

The assemblies shall be subjected to the following tesfs’|in the sequence
indicated:

a.| Examination of product - 4.6.1

b.| Proof pressure test - 4.6.3

c.| Leakage test - 4.6.6

d. | Repeated assembly test - 4.6.14

e.| Room temperature burst pressure test - 4.6.7

4,5.2.3 Qil Aging: In all the tests-using aged samples, the hose assemblies
shg11 be filled with a high temperature test fluid and sgaked in an air
ovgn at a temperature of (400°F for seven days. All air shall be
exqluded from the bore of the assembly during the test. [No pressure
shq11 be applied to.the assembly during the aging period.

4.5.2.4 Airn Aging: Air-aged samples shall be kept in air at a temperature of
40Q°F for seven .days.

4,5.2.5 Undged Samples: Unaged assemblies sha]l be as manufacturied.

4,5.3 Test|Fluids: Unless otherwise specified, the pressure test| fluid shall be
hydrdulic oil conforming to MIL-H-5606, or water. For 400°F testing, the
test fFrutd—shatt e Mit=H=83282hydravtic—fiutd;—or—eqtivatent, unless

otherwise specified by the user.

4,.5.4 Temperature Measurements: Unless otherwise specified, temperature
measurements shall be taken within 6 in of- the hose assemblies under
test. Unless otherwise specified, all temperatures shall have a tolerance
of +15°F, =5°F.

4.5.5 End Connections: Except as otherwise noted, each hose end shall be
connected to a Cres male fitting end in accordance with MS33656 or
MS33514, lubricated with either MIL-H-5606 fluid or the test fluid, with
the installation torque range specified in ARP908. Beam seal fittings
shall be torqued per MIL-F-85421.
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6.1
.6.1.1

1.2

2.1

2.2

2.3

.6.2.4
2.4.1

.6.2.4.2

.2 Tube T

4.5.6 Pressure Measurements:
) have a tolerance of +100 psi.

Unless otherwise specified, all pres

.6 - Inspection Methods:

Examination of Product:

Inne

r_Tube:

Each length of tubing shall be examined to de

sures shall

termine

conformance to this specification with respect to material, size,

work

Hose

dete
miss
caus
for

veri

Tube

manship, and dimensions.

rmine conformance to this specification and inspected
ing reinforcing wires or any evidence of malfunction

p for rejection. Crossed over reinforcing wires shall
rejection. Minimum inside diameters of end fitbings s
fied by passing a MS19059 ball per Table 4 thriough the

psts:

Roll and Proof Pressure Test: Eachilength of tubing

subj
AMS
pres

or water.

Tens
tens
sepa
test

Elongation:

with

Spec

Apparent Specific Gravity:

de

pcted to a tube roll and proof pressure test in accord

cted to

or broken or
ich shall be
not be cause
hall be
assembly.

shall be
ance with

3380, except that the flattening-gdp, rounding gap, and proof

sure shall be as specified in Table 3.
See 3.5.1.1 and 3.5.1¢2.

The test fluid

ile Strength: Size -10 tube, and under, shall be subj
ile strnegth tests in accordance with ASTM D 412, exce
ration speed shall be: 2 in/min. Tubes larger than -10
ed in accordance with ASTM D 1457. See 3.5.1.3.

The tube shall be subjected to the elongation
the ASTM methods specified in 4.6.2.2. See 3.5.1.4,

ific Gravity of the Tube:

Apparent specific gravity sh
termined in accordance with the ARP1153 or ASTM D 792,

77

shall be air

ected to
pt that the
shall be

in accordance

all be
method A, at

+)2°F. Two drops of wetting agent shall be added to

the water.

When test samples are prepared from braided hose, the braid

im

Re

pressions must be removed prior to testing. See 3.5.1

lative Specific Gravity: Relative specific gravity sh

.5.
all be

determined in accordance with the ARP1153 method for all sizes and

ty

pes of tubes. See 3.5.1.5.
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4.6.3 Proof Pressure Test:

4.6.4

4.6.5

4.6.6

4.6.7

4.6.8

A11 hose assemblies shall be pressure

tested to the

values specified in Table 2 for not less than 30 s-and not more than

5 minutes.
to MIL-H-5606 for tests conducted at room temperature.

The test fluid may be either water or hydraulic
All

0i1 conforming
assemblies

used for the tests described in this specification shall have this proof

pressure test applied to them.

Any evidence of leakage fro

m hose or

fittings, or any other evidence of malfunction shall constitute failure.
Proof pressure test of hose assemblies having firesleeves shall use water

as the test medium,

Proof pressure shall be held for a min

imum of 2 min,

during which time the firesleeves shall be pulled back from the end

fittings. See 3.5.2.1.
Elongation ntr n_Test: Two hose assemblies ofedch size shall
be syibjected to the elongation and contraction test.,“The.hose shall not

change in Tength by more than 2% for 10 in of length when gubjected to the
operating pressure shown in Table 2 for not lessc than 5 minutes. Hith the
hose|held in a straight position, unpressurized,oa minimum|gage length of
10 ip shall be marked off on the hose and the hose then préssurized.

After 5 min, while still pressurized, the gage length shall be measured
and the change in length calculated in percent of the initial gage

length. See 3.5.2.2,

Volumetric Expansion Test: Two assemblies of each size shdl1 be tested in
accofdance with ASTM D 380. The volumetric expansion of the test
assemblies shall be in accordance-with the values shown in|Table 2. This

See 3.5.2.3.

ized to 70% of
2 and held for
after which it

test

Leakage Test: Two assemblies of each size shall be pressuy
the minimum room temperature burst pressure shown in Table
5 min minimum. The pressure shall then be reduced to zero,

shall be performed at operating pressure.

shal] again be raised to 70% of the minimum room temperature burst
pressure for a final’ 5 min check. Any evidence of leakage [from the hose
or fitting, hose.burst, fitting blow-off, or any other evidence of
malfunction shall constitute failure. See 3.5.2.4.

Room|Temperature Burst Pressure Test: Two hose assemblies |of each size
shal] be subjected to a pressure sufficient to burst the agsemblies with a
rate |of)pressure rise equal to 20 000 psi + 5000 psi per milnute. The

asse ) ; of failure and

the pressure where failure occurred shall be recorded. The assemblies
shall not leak or show other evidence of maifunction at any pressure below
the specified pressure Tisted in Table 2. See 3.5.2.5.

The thermal shock test shall be as follows (see

Thermal Shock T

3.5.2.6):

Two hose assemblies of each size shall be subjected to this test. One
assembly shall be air aged and one assembly shall be unaged. The
assemblies shall be subjected to the proof pressure specified in

Table 2 for a minimum of 5 minutes.

a.
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4.6.8 (Continued):

b. The test assemblies shall then be mounted, empty, in a high
temperature test fixture (typical setup shown in Fig. 2), and the
ambient temperature reduced to -65 + 2°F for a minimum of 2 hours. At
the end of this period, while still at this temperature, high
temperature test fluid at a temperature of 400°F shall be suddenly
introduced at a minimum pressure of 50 psi. Immediately after the hot
oil has filled the assembly, the pressure shall be raised to the proof
pressure specified in Table 2 for a minimum of 5 minutes. Not more
-than 15 s shall elapse between the introduction of the high
temperature—oi—at—50pstand—the—ratsingofthepressuye to proof

prlessure.

C. THe test assemblies shall then be filled with onerof thg high
tamperature test fluids at a pressure of 75 + 25“psi and soaked with
ambient, and fluid temperature maintained at 400°F for 1 hour. At the
end of this period, the assemblies shall be pressurized|to the proof
pressure specified in Table 2 for a minimum of 5 minuteg. The
pressure shall then be released; and while still maintajining the 400°F
the pressure shall then be increased at the same rate of rise as
sgecified in 4.6.7 until failure is _obtained. The hose|assemblies
shall be under continuous observation during the preceding test, and
the pressure where the failure occurred and the type of |failure shall
bg recorded.

d. Any evidence of leakage from the hose or fittings, fitting blow-off,
o any other evidence oftmalfunction prior to final burst per c.
ahove, shall constitute failure.

/_ - GAUGE /\,‘;\
/— TEST LINE HIGH TEMPERATURE
z‘ ::_"_‘:: z ] OIL SOURCE
AMBIENT TEMPERATURE -/ HIGH PRESSURE
MEASUREMENT MEASURED SOURCE

WITHIN 6 INCHES OF TEST LINE

FIGURE 2 - Typical Setup for Thermal Shock Testing

— Distributed under license from the IHS Archive



https://saenorm.com/api/?name=6e9d62df8600bc152b5e6c6863ae3228

'SAE AS*1339C &9 mm £357340 0031190 5 W

Rev.
AS1339 | C SAE, Page 22

4.6.9 Impulse Test: Impulse testing shall be performed as follows on six
straight-to-90 deg elbow hose assemblies of each size. The impulse test
equipment shall conform to ARP603. See 3.5.2.7. .

a. Two assemblies shall be oil aged, two shall be air aged,'and two shall
be unaged. The assemblies shall then be subjected at room temperature
to the proof pressure specified in Table 2 for a minimum of 5 minutes.

b. The hose assemblies shall then be pressurized to 3000 psi. MWhile
maintaining this pressure at room temperature, the hose assemblies
ha be immersed in a 0.1% Na Q oh for 8 to 10 min, then
pilowed to air dry for the remainder of 1 hour. This-subsequent
‘Tmersion and air drying process shall be repeated-no Jess than 50
mes.

NOTEF The NaCl solution shall contain a dry basis'cof not more than 0.1%
sodium iodine and 0.5% total impurities.

c. [he test'assemblies shall be connected<to/rigid support{s and bent in a
-shape with a bend radius at the apex.of the bend as gpecified in
fable 2.

d. The impulse pattern shall be as “specified in ARP603, with peak
bressures of 150% measured at . the inlet manifold. Impyglsing shall
pccur at a rate of 70 + 10 cycles per minute. The tesi fluid shall be
bne of the high-temperature test fluids. Fluid temperature shall be
aintained at 400°F and measured at the test manifold.| Ambient
emperature shall be 400°F, measured at a point within|6 in from the
ose assemblies.

e. [Impulse testing-shall be run in such a manner that the|assembiies are
emperature-cycted from room temperature to specified fluid and
. ymbient airttemperatures a minimum of two times, with a4 minimum of 80%
of the impulse cycles at 400°F. Any evidence of leakage from the hose
or fittings prior to the completion of 250 000 impulse|cycles shall
onstitute failure.

NOTE} &It is preferred that testing be continuous with a minimum number of
ShUTUOWT O accommodate sniITt nequies ana md enance,

4,.6.10 Assembly Flexibility Test: Two hose assemblies of each size shall be
mounted in the assembly flex test setup as illustrated on Fig. 3 and
Table 7, and subjected to the following test sequence. The assemblies
shall be filled with oil1 as specified in 4.5.3. Temperature indicated is
both fluid and ambient. Flexing shall occur at a rate of 70 + 10 cycles
per minute during portions c., d., and e, See 3.5.2.8.
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MINIMUM INSIDE BEND
RADIUS + 10 0y,

3.5 +# 0.50 in

89 + 13 MM
(89 + 3 W) | \
' l
3.5 + 0.50 in.
(89 ¥ 1: M) l 7777/7%7/7
— A (553 i )

FIGURE 3 - Assembly Flexure Test Setup

TABLE 7 - Flexure Test Dimensions

A (Fig. 3
Hose )Size In
-04 3.50
-06 5.62
-08 6.50
10 7.25
-12 9.00
-16 11.12

a. The test assemblies shall be soaked with no pressure or flexing at a
temperature of -65 + 2°F for a minimum of 1 hour.

b. HWith no flexing, the test assemblies shall be pressurized to the
proof pressure as specified in Table 2 with the temperature still at
-65 + 2°F for a minimum of 5 min (first cycle only). .
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