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1.2.2 Hose assemblies furnished under this document may be of the following types. If no type is defined
then Type A shall prevail.

a. Type A: Permanently attached fittings
b. Type B: Field attachable (re-usable) fittings, size -04 and larger

2. REFERENCES:

2.1 Applicable Do¢guments:

The following publications form a part of this document to the extent specified’hergin. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the dpte of the purchase order. In the event of conflict betweefi'the text ¢f this document
and references cited herein, the text of this document takes precedence. Nothinglin this document,
however, supdrsedes applicable laws and regulations unless a specific exemption has been

obtained.

2.1.1 SAE Public

AMS 2486
AMS 4069

AMS 4082

AMS 4117

AMS 4121

AMS 4127

AMS 4339

AMS 4928
AMS 4944

AMS 4945

AMS 4965

AMS 5556

AMS 5557

AMS 5561

ions: Available from SAE, 400 Commonwealth Drive, Warrendale,|PA 15096-0001.

Conversion Coating of Titanium Alloys, Fluoride-Phosphate|Type
Aluminum Alloy, Drawn, Redhd Seamless Tubing Close Tolerance, 2.5Mg
0.25Cr (5052-0) Annealed
Aluminum Alloy, Seamless Drawn Tubing, 1.0Mg 0.60Si 0.28Cu 0.20Cr
(6061-T6) Solutionand Precipitation Heat Treated
Aluminum Alloy,-Rolled or Cold Finished Bars, Rods, and Wire and Flash
Welded Rings, 1.0Mg 0.60Si 0.28Cu 0.20Cr (6061; -T6, -Tg51) Solution and
Precipitation*Heat Treated
Aluminum Alloy, Bars, Rods, and Wire Rolled or Cold Finished, 4.5Cu 0.85Si
0.80Mrr 0.50Mg (2024-T6) Solution and Precipitation Heat Treated
Ahdminum Alloy, Forgings and Rolled or Forged Rings, 1.0Mg 0.60Si 0.28Cu
0.20Cr (6061-T6) Solution and Precipitation Heat Treated
Aluminum Alloy, Rolled or Cold Finished Bars and Rods 4.4Cu 1.5Mg 0.60Mn
(2024-T851) Solution Heat Treated, Cold Worked, and Atrtificially Aged

tanium Alloy, Bars, WIire, Forgings, and Rings, 6Al 4V, Annealed

Titanium Alloy, Seamless, Hydraulic Tubing, 3.0Al 2.5V Cold Worked, Stress
Relieved

Titanium Alloy, Tubing, Seamless, Hydraulic, 3Al 2.5V, Texture Controlled,
105 ksi Yield Strength Cold Worked, Stress Relieved

Titanium Alloy, Bars, Wire, Forgings, and Rings, 6.0Al 4.0V Solution Heat
Treated and Aged

Steel, Corrosion and Heat Resistant, Seamless or Welded Tubing, 18Cr 11Ni
0.70Cb (SAE 30347), Hydraulic, Solution Heat Treated

Steel, Corrosion and Heat Resistant, Seamless or Welded Hydraulic Tubing
18.5Cr 10.5Ni 0.40Ti (SAE 30321), Solution Heat Treated

Steel, Corrosion and Heat Resistant, Welded and Drawn Tubing 9.0Mn 20Cr
6.5Ni 0.28N High Pressure Hydraulic

-2-
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2.1.1 (Continued):
AMS 5567
AMS 5573
AMS 5581
AMS 5639
AMS 5643
AMS 5644
AMS 5645
AMS 5646
AMS 5647
AMS 5648
AMS 5653
AMS 5656

AMS 5659

AMS 5666
AMS 5689
AMS 5690
AMS 5697

AMS 5743

AMS-QQ-P-35

AS150

AS611
ARP908

Steel Corrosion Resistant, Seamless or Welded Tubing, 19Cr 10Ni (SAE

30304), Hydraulic, Annealed

Steel, Corrosion and Heat Resistant, Seamless Tubing, 17Cr 12.5Ni 2.5Mo

(SAE 30316), Solution Heat Treated

Nickel Alloy, Corrosion and Heat Resistant, Seamless or Welded Tubing 62Ni

21.5Cr 9.0Mo 3.7(Cb+Ta) Annealed

Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubing and Rings, 19Cr 10Ni

(SAE 30304), Solution Heat Treated
Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubingian

d Rings, 16Cr

4.0Ni 0.30(Cb+Ta) 4.0Cu (SAE 17-4PH), Solution Heat Treated, Precipitation

Hardenable

Steel Bars and Forgings, Corrosion Resistant, 17€r 7.0Ni 1
Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings,
18Cr 10Ni 0.40Ti (SAE 30321), Solution Heat Treated
Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings,
18Cr 11Ni 0.60Cb (SAE 30347), Solution Heat Treated
Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubing an
9.5Ni (SAE 304L), Solution Heat TFreated

Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings,
17Cr 12Ni 2.5Mo (SAE 30316), Solution Heat Treated
Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings,
17Cr 12Ni 2.5Mo (SAE"30316L), Solution Heat Treated
Steel, Corrosion Resistant, Bars, Wire, Forgings, Extrusions
20Cr 6.5Ni 0.27NSolution Heat Treated

0AI (SAE 17-4PH)
fubing and Rings,

fubing and Rings,
d Rings, 19Cr

fubing and Rings,
fubing and Rings,

and Rings 9.0Mn

Steel, Corrosion Resistant, Bars, Wire, Forgings, Rings, andl Extrusions 15Cr

4.5Ni 0.30Cb 3.5Cu, Consumable Electrode Melted, Solutio
Precipitation Hardenable

NickelAlloy, Corrosion and Heat Resistant, Bars, Forgings,
Rings 62Ni 21.5Cr 9.0Mo 3.65(Cb+Ta) Annealed

Steel, Corrosion and Heat Resistant, Wire 18Cr 10.5Ni 0.40
Solution Heat Treated

Steel, Corrosion and Heat Resistant, Wire 17Cr 12Ni 2.5Mg

n Heat Treated,
Extrusions, and
Ti (SAE 30321),

(SAE 30316),

Solution Heat Ireated

Steel, Corrosion Resistant, Wire 19Cr 9.5Ni (SAE 30304), Solution Heat

Treated
Steel, Corrosion and Heat Resistant, Bars and Forgings 15.

5Cr 4.5Ni 2.9Mo

0.10N (SAE AM-355), Solution Heat Treated, Sub-Zero Cooled, Equalized,

and Over-Tempered
Passivation Treatments for Corrosion Resistant Steel

Hose Assembly, Type Classifications of, Basic Performance and Fire

Resistance
Hose Assembly and Tubing, Polytetrafluoroethylene, Cleani

ng Methods for

Hose Fitting - Installation and Qualification Test Torque Requirements
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2.1.1 (Continued):

21.2

213

AS1055

AS1072
AS1708
ARP1835
AS2078
AS4207

Fire Testing of Flexible Hose, Tube Assemblies, Coils, Fittings and Similar

System Components
Sleeve, Hose Assembly, Fire Protection
Fitting End, Internal Flared, Design Standard

Preparation for Delivery, General Requirements for Hose Assemblies

Test Methods, Hose Assemblies, Polytetrafluoroethylene (P
Fitting End, External Thread, Beam Seal, Design Standard

AS4209
AS4375
AS4395
AS7003
AS7112

AS8879
AS33514

AS85421
ASTM Publiq
19428-2959.
ASTM A 262
ASTM A 313
ASTM D 471
ASTM A 580

NAS Standal
Washington,

ations:

rds._Available from Aerospace Industries Association, 1250 Eye St
DE&'20005.

Fitting End Assembly, Internal Thread, Retained Nut, Beam
Standard

Fitting End, External Thread, Flareless Design Standard
End Fitting - Flared Tubing Connections, Design Standard
National Aerospace and Defense Contractors Accreditation
(NADCAP)

National Aerospace and Defense Contractors Accreditation
Requirements for Fluid System Componhents

Screw Threads - UNJ Profile, Inch

Fitting End, Standard Dimensions for Flareless Tube Conng
Seal

Fittings, Tube, Fluid SystemsySeparable, Beam Seal, 3000
Specification for

Available from ASTM, 100 Barr Harbor, West Conshohocks

Standard Recommended Practices for Detecting Susceptibil
Attack in Stainless Steel

Standard Specification for Stainless Steel Spring Wire
Standard Test Method for Rubber Property - Effect of Liquio
Specification for Stainless and Heat Resisting Steel Wire

TFE)

Seal, Design

Program

Program

ction and Gasket

1000 psi, General

en, PA

ty to Intergranular

eet NW,

NAS 847
NAS 1760

Caps and Plugs, Protective, Dust and Moisture Seal
Fitting End, Flareless Acorn, Standard Dimensions for



https://saenorm.com/api/?name=247a5dfd3e97ea8ec65befa5df1c49ba

SAE AS1946 Revision A

2.1.4 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094.

P-D-680 Dry Cleaning Solvent
MIL-H-5606 Hydraulic Fluid, Petroleum Base; Aircraft; Missile and Ordnance
MIL-HDBK-831 Preparation of Test Reports

MIL-PRF-7808 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

MIL-A-8625 Anodic Coatings for Aluminum and Aluminum Alloys

MIL-PRF-83p82 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base} Aircraft
MIL-F-85421/1 Fitting End, Standard Dimensions for Dynamic Beam Séal, Male
MIL-PRF-87P57 Hydraulic Fluid, Fire Resistant; Low Temperature, Synthetiq Hydrocarbon
Base, Aircraft and Missile

MIL-STD-10p Engineering Drawings
MIL-STD-13p Identification Marking of U.S. Military Property

2.1.5 ASME Publi¢ations: Available from ASME, 345 East 47th~Street, New York, NY|[10017-2330.
ASME B46.1 Surface Texture

2.1.6 PRI Publicatlons: Available from Performance Reéview Institute, 161 Thornhill Rpad, Warrendale,
PA 15086-7%27.

PD2001 Qualified Product-Management Council Procedures for Qudlified Products
Group
PD2101 Aerospace Quality Assurance, Product Standard, Qualificatjon Procedures,

Fluid Systems

2.1.7 Order of Prepedence: Inthe event of a conflict between the text of this specification and the
reference citpd herein;-the text of this specification shall take precedence.

2.2 Hose Assembly Procurement Specifications:

Refer to AS1946SUPT Tor a listing of applicable hoSe assembly part standards applicable to this
document.
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3. TECHNICAL REQUIREMENTS:

3.1 Qualification:

Hose assemblies supplied in accordance with this document shall be representative of products
which have been subjected to and which have successfully passed the qualification tests specified in

this standard.

3.1.1 Manufacturer Qualification: A manufacturer producing a product in conformance to this

procurement specification shall be accredited in accordance with the requirements of PD2101,

AS7003 and|AS7112, and shall be listed in a Performance Review Institute, (PR

Manufacturefs List (QML).

) Qualified

3.1.2 Product Qualification: All products shall conform to the requirements of this pro¢urement
specification|and shall be approved in accordance with the requirements of PD2p01 and PD2101
for listing in & PRI Qualified Products List (QPL).

3.2 Material:

The hose assgmblies shall be uniform in quality and free from defects in material as is consistent

with good marjufacturing practice, and shall conform:to the applicable specificatio
requirements gpecified in this standard. All materials not specifically described he

highest quality]and suitable for the purposes_intended.

3.2.1 Metals: Metals used in the hose shall-be’corrosion-resistant steel, and fittings s

:IIS and
ein shall be of the

hall be aluminum

alloy, corrosion-resistant steel, titanium, or nickel alloy suitably treated to resist ¢orrosion when in

storage or diiring normal service tse. Metals used in the hose and fittings shall

a. Bars and Forgings:

Corrosion resistant-steel, austenitic, annealed or as rolled

(1) AMS 5639
(2) AMS 5647

304
304L

be as listed below:

Heat stabilized corrosion resistant steel, austenitic, annealed or as rolled

(3) AMS 5645
(4) AMS 5646
(5) AMS 5648
(6) AMS 5653
(7) AMS 5656

321
347
316
316L
21-6-9
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3.2.1

(Continued):

Precipitation hardening corrosion resistant steel - resolution heat treated and artificially aged

condition

(8) AMS 5659
(9) AMS 5643
(10) AMS 5644
(11) AMS 5743

15-5PH
17-4PH
17-7PH
AM-355

Titanium

(12) AMS 4928
(13) AMS 4965

Nickel Alloy
(14) AMS 5666
Aluminum Alloy

(15) AMS 4121
(16) AMS 4339
(17) AMS 4117
(18) AMS 4127

Tubing:
Aluminum Alloy

(1) AMS 4069
(2) AMS 4082

6Al-4V Annealed
6Al-4V Solution Heat Treated and Aged

Type 625

2014-T6
2024-T851
6061-T6, -T651
6061-T6

Sedmless, 5052-0
Seamless, 6061-T6

Corrosion resistant steel, austenitic, seamless or welded, annealed

(3) AMS 5567

Type 1 or Type 2, 304

Heat stabilized corrosion resistant steel, austenitic, seamless or welded

(4) AMSD5557
(5) AMS 5556
(6) AMS 5561
(7) AMS 5573

Titanium

(8) AMS 4944
(9) AMS 4945

Nickel Alloy
(10) AMS 5581

Type T or Type Z, 371
Type 1 or Type 2, 347
21-6-9

Seamless, 316

3Al-2.5V
3Al-2.5V Texture Controlled

Type 625
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3.2.1

3.3 Design and Cd

The hose asse
reinforcement,
required to meg
for its intended

3.3.1

3.3.2

3.3.3

3.3.3.1

3.3.3.2

C.

(Continued):

Wire:

Corrosion resistant steel, austenitic, cold drawn

(1)
(2)
3)

ASTM A 580/A 313 Comp. 304 (AMS 5697)
ASTM A 580/A 313 Comp. 316 (AMS 5690)
ASTM A 580/A 313 Comp. 321 (AMS 5689)

Inner Tube:
gage. Itsha
Additives m4g

Reinforcems
be so arrang
requirement
the outside d
be cause for

Fittings: All
shall be of a
hose assem
with AS4395
seal fittings 3
fit standard

led over the inner tube as to provide sufficient strength to ensure co

nstruction:

mbly shall consist of a seamless PTFE inner tube, corrosion-resista
and aluminum, corrosion-resistant steel, titanium, or nickel“alloy en
et the construction and performance requirements of this document
use.

The inner tube shall be of a seamless construction of virgin PTFE r
| have a smooth bore and shall be free from°pitting or projections on
y be included in the compound from whigh-the tube is extruded.

nt: The reinforcement shall consist@f corrosion-resistant steel wire

specified herein. Broken reinforcing wires or buckled wires more t
iameter surface shall be cause for rejection. Crossed-over reinforc
rejection of the hose asSembly.

permanent or of areusable design, as applicable. Forgings are pe
plies shall have. flared fittings according to AS1708 (single flared pe
: flareless {ittings according to NAS 1760 to mate with AS4375 or A
iccording.to AS4209 to mate with AS4207 or MIL-F-85421/1. Fitting
yrench openings.

5

nt steel-wire

d fittings as

, and as required

bsin of uniform
[

he inner surface.

. The wires shall
hformance to the

han 0.06 in above
ng wires shall not

ittings shall be preven to meet the requirements herein. The hose attachment fitting

mitted. Standard
mitted) to mate

533514; or beam
hex portions shall

Insert Fittir

Insertfittings-shall-be of one piece-construction-whenever poss

ble. Those made

ass
go-

of other than one piece construction shall have either welded joints using butt-welded or lap-weld
design, or braze joints using lap-braze design, and fabricated from annealed corrosion-resistant
steel, titanium, nickel alloy, or aluminum alloy tubing. Welded and redrawn tubing may be used
for corrosion-resistant steel.

End Fitting Collars (Sockets): All end fitting collars (sockets) crimped or swaged, fabricated from
Type 304 stainless steel, are required to be capable of passing an embrittlement test as specified
in ASTM A 262, Practice E, prior to assembly to the nipple or swaging operation. Sockets
fabricated from stabilized austenitic steel (304L, 321, or 347) are acceptable without being
subjected to the embrittlement test. Titanium sockets are not recommended.
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3.3.3.3 Fitting Finish:

3.3.3.3.1 Aluminum Parts: Unless otherwise specified, aluminum parts shall be finished in accordance
with MIL-A-8625, Type I, and dyed yellow on flareless parts and blue on flared parts. The color
fastness requirement of MIL-A-8625 does not apply.

3.3.3.3.2 Corrosion-Resistant Steel Parts: Unless otherwise specified, corrosion-resistant steel parts

shall be passivated in accordance with AMS-QQ-P-35.

3.3.3.3.3 Titanium|Alloy Parts: Unless otherwise specified, titanium alloy fittings andnuts shall be

fluoride phosphate coated per AMS 2486.

3.4 Inner Tube Requirements:

3.4.1 Specific Grayity: The specific gravity values of the hose innertube shall not exceed 2.155
apparent andl 2.210 relative when tested in accordance with‘AS2078.

3.4.2 Tensile Stremgth: When tested in accordance with AS2078, the longitudinal tengile strength for all
sizes of tubess shall be 3000 psi minimum. The transverse tensile strength for sizes -10 and larger
shall be 2500 psi minimum. For sizes under -10,.the transverse strength need not be tested.

3.4.3 Elongation: When tested in accordance withrAS2078, the elongation shall be a minimum of 200%.

3.4.4 Tube Roll: The tube shall not leak, split;-burst, or show any evidence of malfungtion, when tested
through the $sequence as specified innAS2078.

3.4.5 Tube Proof Pressure: Following tube roll test per 3.4.4, the tube, without reinforging wires, shall
not leak, burgt, or show any'evidence of malfunction when proof pressure tested as specified in
AS2078.

3.4.6 Electrical Conductivity:” When tested in accordance with AS2078, the electrical cqurrent of the inner

tube shall bg equalto or greater than 10 pA for sizes -03 through -08, and equal
20 pA for size§~10 and over.

to or greater than

3.5 Hose, Dimensional and Physical Requirements:

3.5.1

3.5.2

Dimensions: The hose assembly dimensions, except for length, shall be as specified in Figure 1

and Table 1.

Physical Requirements: Hose assemblies shall meet the physical and weight re
specified in Table 2.

guirements
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YT CAANVNVIO%
FIGURE 1 - Hose and Fitting Dimensions
TABLE 1 - Hose and Fitting Dimensions as’Shown in Figure 1 (in)
Spherica| Ball Spherical Ball
Size fpr Size for
Determinig Min Determining Min
Rigid Fitting Unbraided Unbraided Hose Apsy Hose Assy
Tube  Fitting D Socket Hose ID Hose OD Hose ODY Inner Tube  Inner Tube  Number ID? D?
Hose  OD oD B? Length D E E Wall T Wall T of in in
Size (Ref) A Max Min C Max Min Min Max Min Max Braids Straight Fttings Elbow Fittings
03 188 49 1080 1.25 110 234 285 035 047 1 1072 068
04 250 55 132 1.25 173 .304. 374 035 047 1 119 112
05 312 63 193 1.35 235 367 a7 035 047 1 174 164
06 375 70 256 1.45 298 430 500 .035 047 1 .23 218
08 .500 83 1340 1.72 391 546 614 038 .050 1 .306 .289
10 625 97 430 1.93 485 641 799 042 054 1 387 .366
12 750 1.7 548 216 615 766 906 042 054 1 1493 466
16 1000 152 778 250 851 1.078 1.140 042 054 2 700 661
20 1250 200 1.000 255 1.101 1.328 1.390 045 057 2 .900 .850
24 1500 228 1.250 268 1.344 1.637 1.707 .065 077 2 1.12! 1.063
; Cross corners of nut and'socket hex may exceed “A” dimension.

Minimum speciffed inside’diameter shall be verified by passing a spherical ball through the hose assemb

-10 -
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3.5.3 Bore Check:

3.6

3.7

3.8

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

Bend
Burst Burst Radius Effusion
Pressure Pressure at Effusion After
Hose Room High Inside  Volumetric  (per 30 Stress
Weight” Operating  Proof Temp Temp of Expansion min) Degrad  Negative

Hose Max Pressure  Pressure Min Min Bend ng Max Max P(essure
Size Ib/in psig psig psig psig in cm /in cm /ft___cm /in/min____inHg

03 .005 1500 3000 12000 7000 2.00 .028 4.0 8.0 28

04 .007 1500 3000 TZ2000 7000 200 028 170 8.0 28

05 .008 1500 3000 10000 6500 2.00 .040 5.0 8.0 28

06 .010 1500 3000 9000 6500 4.00 N/A 5.0 8.0 28

08 .013 1500 3000 8000 6000 4.63 N/A 50 4.0 28

10 .017 1500 3000 7000 5500 5.50 N/A 5.0 2.0 28

12 .027 1000 2000 5000 3500 6.50 N/A 6.0 2.0 20

16 .048 1250 2500 5000 3500 7.38 N/A 8.0 2.0 14

20 .062 1000 2000 4000 3000 11.00 N/A 8.0 2.0 10

24 .084 1000 2000 4000 3000 14.00 N/A 8.0 2.0 8

' Hose weight sha)l be determined on a minimum length of 12 in.

When bent to the appropriate minimum bend radius as specified in|Table 2, the hose

assembly shpll permit the free passage of a,solid rigid sphere throughout its length. The diameter

of the spherg shall be as specified in Table 1 for the applicable end fitting type.

Screw Thread

o

Coupling nut threads shall be in@ecordance with AS8879. Thread tolerance increase of 10% during
assembly or tgsting shall not he)cause for rejection of the hose assembly.

Length:

Tolerances on|hoséassembly lengths shall be as follows:

+0.125 in fortengthsunder18-1m
+0.250 in for lengths from 18 to 36 in exclusive
+0.500 in for lengths from 36 to 50 in exclusive
+1% for lengths of 50 in and over

oo op

Part Numbering of Interchangeable Parts:

All parts complying with this standard and having the same manufacturer's or standard part number
shall be functionally and dimensionally interchangeable. The item identification and part number
requirement of MIL-STD-100 shall govern the manufacturer's part numbers and changes thereto.

-11 -
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3.9 Identification of Product:

The assembly and its component parts shall be permanently marked for identification in accordance
with MIL-STD-130. The following special marking shall be added:

3.9.1 Fittings: The manufacturer's name or trademark shall be permanently marked on one element of
all end fittings.

3.9.2 Assembly: A permanent marking shall be applied on a fitting or on a permanent|band or bands
securely attached on the hose. Marking bands shall be so designed as to refaain tight on the hose
to prevent reJative movement and resultant chafing. The band shall be notwider than 1 in and shall
not impair the flexibility or the performance of the hose. Unless otherwisg specified, the marking
on the fitting|or band shall include the following information:

Assembly manufacturer's name or trademark and specification number
CAGE cade and complete hose assembly part number

Operating pressure "1500 psi", or as applicable per Table 2

Operating temperature “450 °F” or 275 °F (as applicable)

Pressurg test symbol "PT"

Date of Hose assembly manufacture expressediin terms of month and year, pr batch number
Hose manufacturer's CAGE code number (r€quired only when hose manufagturer is different
than hosg assembly manufacturer)
h. Fire resigtance type per AS1055, Type and Class, or AS150 and Type (when applicable)

@000 op

3.10 Workmanship:

The hose assembly, including all parts, shall be constructed and finished to good quiality. All surfaces
shall be free frpm burrs and sharp edges. All sealing surfaces shall be smooth, except that annular
tool marks up fo 100 pin Ra-maximum per ASME B46.1 will be acceptable.

3.10.1 Dimensions pnd Talerances: All pertinent dimensions and tolerances, where interchangeability,
operation, o1 perfatmance of the hose assembly may be affected, shall be specified on all
drawings.

3.10.2 Cleaning: All hose assemblies shall be free from oil, grease, dirt, moisture, cleaning solvents and
other foreign materials, both internally and externally. Unless otherwise specified, hose
assemblies shall be cleaned per Class 0 of AS611 using approved alkaline cleaners only. Do not
use chlorinated solvents.

3.11 Hose Assembly, Test and Performance Requirements:

The hose, complete with reinforcing wires and assembled with end fittings, shall meet the following
performance requirements:
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3.11.1 Proof Pressure: All hose assemblies shall be subjected to the proof pressure test in accordance
with AS2078. The hose assembly shall withstand the proof pressure listed in Table 2 without
malfunction or leakage.

3.11.2 Elongation and Contraction: Two sample hose assemblies of each size shall be subjected to the
elongation and contraction test in accordance with AS2078. The hose assembly shall not change
in length by more than +2% or -3% in 10 inches of hose length.

3.11.3 Volumetric Hxpansion: Two sample hose assemblies each of sizes -03, -04, and, -05 only shall be
subjected tothe volumetric expansion test in accordance with AS2078. The'volumetric expansion
of the hose gssemblies shall not exceed the limits specified in Table 2.

3.11.4 Pneumatic Hffusion: Two sample hose assemblies of each size shall be subjected to the
pneumatic effusion test in accordance with AS2078. The hose assemblies shalllnot exceed the
effusion rate|as specified in Table 2.

3.11.5 Pneumatic Surge: Two sample hose assemblies of each size shall be subjected to the pneumatic
surge test inJaccordance with AS2078. The inner tube of the hose assembly shdll not collapse nor
show evidengce of degradation.

3.11.6 Fuel Resistance: Two sample hose assembliesof each size shall be subjected fo the fuel
resistance tgst in accordance with AS2078. (The hose assemblies shall not leak |or show evidence
of degradatign.

3.11.7 Impulse:

3.11.7.1 Preconditioning: Six hose assemblies having a 90° elbow fitting on one end and a straight fitting
on the othgr end shall be uséd for this test. If approval is sought for both the bent-tube and the
forged-elbgw configuration, then one-half of the samples as shown in Table 3 shall use the bent
elbows, while the oth€r half of the samples shall have the forged elbows.

3.11.7.2 Preparation: Two’hose assemblies shall be oil aged, two shall be air aged, and two shall be
unaged (sg@e~4.5.2). The assemblies shall then be subjected at room temperafure to the proof
pressure specified in Table Z for a minimum of 5 min.

The hose assemblies shall then be pressurized to operating pressure and while maintaining this
pressure at room temperature, the hose assemblies shall be immersed in a 3.5% + 0.1% U.S.P.
Grade NacCl solution by weight for 8 to 10 min, then allowed to air dry for the remainder of 1 h.
This sequence of immersion and air drying shall be repeated no less than 50 times.

NOTE: The U.S.P. Grade sodium chloride (NaCl) solution shall contain on a dry basis not more
than 0.1% sodium iodine and not more than 0.5% total impurities
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TABLE 3 - Qualification Test Sequence and Number of Test Specimens in Sample

Sample Hose Assemblies

Key: X means one inspection/test

Relevant inspection/test Inner |Hose Test Specimen No.
tube
10 |11 |12 |13 |14 |15 |16 lﬂ 18‘|j9 20 |21 122 23
33 General Examination” XX | X 1 1 -
C 2 L
3.4.1 Density and Relative Density" X X 1 .
4 il
3.4.2 Tensile Strength" X X
1 s
3.43 Elongation XX
3.4.4 Tube Roll” X X ]
345 Proof Pressurg" X X ; 1 l |
346 | Electrical Conductivity” X X l
3.12 Braid Flare X 1 ‘T
3.5to0 General Exam|nation XXX XXX [X)X [X]X XX XX ]|X|X
3.10 I
3111 Proof Pressurg T- J XX X XX XXX X | X X | X |X
3.11.2 Elongation and Contraction .
3.11.3 Volumetric Exgansion
3.11.4 Pneumatic Effgsion
3.115 Pneumatic Surge
3.11.6 Fuel Resistande
Unaged X | X
3.11.7 Impulse Air-aged X
Oil-aged X | X
3.11.8 Stress Degradftion T
3.119 Low-TemperatIJre Flexing X
3.11.10 | Leakage
31111 Corrosion Vaih X X
3.11.12 | Repeated Insta]l!ation 1
3.11.13 | Burst Pressurelat Room I X
Temperature
4
3.11.14 | Burst Pressurelat High ' X
Temperature
3.11.15 | Vacuum X | X
3.11.16 | Pneumatic Leakage X%
3.11.17 | Electrical Conductivity X
3.11.18 | Fire Resistance (when required) XX |X

1)Production lot records may be used to verify conformance to these tests if the PTFE tube or hose assembly being used is an established production item.
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3.11.7.3 Requirement: The hose assemblies shall then be impulse tested in accordance with AS2078,
except that sizes -16 and larger shall be tested straight, without bending. The hose assemblies
shall show no evidence of leakage from hose or fitting prior to completion of 100,000 pressure
impulse cycles.

NOTE: The high temperature portion of the impulse test shall be conducted at 400 °F.

3.11.8 Stress Degradation (Air Leakage):

a. Two hos
be filled

b assemblies of each size shall be subjected to this test. The hose
vith high temperature test fluid conforming to MIL-PRF-7808@t"MIL

b. The hosg assemblies shall then be placed in an oven which shall be maintai
temperature of 450 °F £ 10 °F. Precautions shall be taken to assure that the
do not cgme in contact with parts of the oven that are at aigher temperatur

equal to

he rated operating pressure specified in Table 2Zshall be applied to

assemblies.

c. After a minimum of 20 h at 450 °F, the pressure shall be gradually released a

shall be
shall the

emoved from the oven, drained and.cooled to room temperature. T
h be flushed with a quantity of newtést fluid, equivalent in volume tq

sample olume and drained.

d. The hose assemblies shall then be filled with MIL-PRF-87257 fluid. A press
rated opgrating pressure specified/in Table 2 shall be applied and held for a
room tenpperature.

e. The assgmblies shall then’be emptied and filled with oil or hydraulic fluid as
The testg specified insparagraph (b), (c), and (d) shall be repeated.

f. The hose assemblies shall then be filled with ASTM Reference Fluid B (isoo

toluene,
tempera

B0%)vas defined in ASTM D 471 fluid and individually capped. Whil
fe,'the assemblies shall be bent around a mandrel having a radiug

hssemblies shall
-PRF-83282.

hed at a

hose assemblies
e. A pressure
the hose

nd the assemblies
he assemblies
a least twice the

ire equal to the
minimum of 2 h at

bpecified in (a).

Ctane, 70%;
e at room
equal to the

minimum bend Tadius as specified in Table Z. The assemblies shall be bent around the
mandrel and straightened for 20 cycles. The assemblies shall be held by the fitting while the
bending is being performed. The tests specified in (a), (b), (c) and (d) shall be conducted for

the third

time.

g. Within 4 h after the final 2 h pressurization period with ASTM Reference Fluid B, the
assemblies shall be drained and flushed with dry cleaning solvent per P-D-680 and placed in
an oven for 1 h. The temperature of the oven shall be maintained at 160 °F + 10 °F.

h. Within 8 h after completion of the drying process, the hose assemblies shall be removed from
the oven, cooled to room temperature, and then subjected to an air-under-water test. To
conduct this test, the hose assemblies shall be installed in an apparatus similar to that shown in

Figure 2.
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Air or Nitrogen Inverted Graduate
/ Source
N <7 Funnel to Cover Hose Plus
\ _ / One-half of Each Socket
= |
| |

i
i : ISiE
’

_/

Water Bath Test Sample

FIGURE 2 - Test Setup for Pneumatic Effusion Tests
3.11.8 (Continued):

i. This test|setup with the hose assembly installed shall be immersed in water ¢ontaining no
wetting dgent. A pressure equivalent to the rated operating pressure specified in Table 2 shall
be appligd for a period of 15 min'to allow any entrapped air in the hose to escape.

j-  The prespure shall be heldfor an additional 5 min period. During this time effused gas shall be
collected| from the test.sample which includes the juncture of the hose to theflfitting, but not
including|the fitting~niut. If after the 5 min period of pressurization, the average rate of effusion
through the hoseassembly exceeds the values listed in Table 2, it shall be chuse for rejection
and condideredAailure to qualify.

k. Atthe completion of the tests specified in (b) through (j), the hose assemblies shall be filled
with oil and placed in a cold chamber for 8 h while maintained at -67 °F + 2 °F. After the 8 h
cold soak, the assemblies shall be subjected to a pressure equal to the operating pressure
specified in Table 2. The pressure shall be held for a minimum of 5 min and then released.
This shall be repeated for a total of 10 times with a minimum of 5 min between each pressure
application and with the samples still in the -67 °F + 2 °F cold chamber. At the end of this time
oil at a temperature of 450 °F + 10 °F shall be circulated through the hose assemblies. Within
15 sec after introduction of the hot oil, the pressure shall be increased to the rated proof
pressure specified in Table 2 and held for a minimum of 2 min. There shall be no evidence of
leakage from the hose assembly.
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3.11.9 Low Temperature Flexibility: Three sample hose assemblies of each size shall be subjected to the
low temperature flexing test in accordance with AS2078. The hose assembly shall show no
damage after flexing.

3.11.10

3.11.11

3.11.12

3.11.13

3.11.14

3.11.15

Leakage: Two sample hose assemblies of each size shall be subjected to the leakage test in
accordance with AS2078. The hose assembly shall not leak (no external wetting).

Corrosion: Two hose assemblies shall be tested in accordance with the following procedure.

The hose assembly shall be pressurized to the operating pressure as specifigd
immersed |n a 2.5% + 0.1 NaCl solution for a period of 5 min then hot air dried
period of 26 min. This cycle shall be repeated for a total of 172 h. Folléwing g
assembly shall be room temperature burst tested per 3.11.13 and one,assemf

temperatu

Repetitive
repetitive t
seal fitting
repetitive g

e burst tested per 3.11.14.

Assembly Torque: Two hose assemblies of eachssize shall be subj
brque test procedure per ARP908 with torque values as defined in A
design and ARP908 for the flared and flareless design. The fittings §
ssembly torque values without failure or leakage. There shall be nq

| in Table 2, and
at 140 °F for a
ompletion, one
ly high

bcted to the

S85421 for beam
hall withstand the
leakage, galling,

or other malfunction of the fitting nut and interface:€onnection during the specified pressure test.

Room Tem
temperatu
nor burst

High Temg
burst presy
any pressu

Vacuum:
AS2078. 1
spherical b
of the hose

Three sample-assemblies shall be subjected to the vacuum test in a

perature Burst Test: Two hose asseémblies shall be subjected to th
e burst pressure test in accordance with AS2078. The hose assem
any pressure below the rooem temperature burst value specified in

erature Burst Test: Two-hose assemblies shall be subjected to the
ure test in accordante with AS2078. The hose assembly shall not
re below the high‘temperature burst value specified in Table 2.

[he hoseassembly shall not collapse or buckle. After completion of
all of aiminimum diameter as shown in Table 4 shall be rolled freely
assembly.

e room
bly shall not leak
Table 2.

high temperature
eak nor burst at

ccordance with
the test a
hrough the length

TA

LE 4 - Spherical ball Size 1or Veritying Hose 1D Atter Vacuum | est

(in)

Hose Size

03 04 05 06 08 10 12 16

20 24

Ball Dia

.075 125 188 250 .312 406 .53 .750

1.00 1.25

3.11.16 Pneumatic Leakage: Two hose assemblies shall be subjected to the pneumatic leakage test in
accordance with AS2078. Each assembly shall withstand the operating pressure listed in Table 2
without leakage. The test assemblies shall be prepared without the use of any oil during

assembly.
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3.11.17 Electrical Conductivity: One test specimen shall be subjected to the electrical conductivity test in
accordance with AS2078 except that optional method of testing per Figure 3 is allowed. Hose
assembly sizes -08 and smaller shall conduct a direct current equal to or greater than 6 pA and
sizes -10 and above a direct current equal to or greater than 12 pA with a test potential of

1000 V DC.
Electrode /2/
1000 Fitting Nyt
Volts
DC
A f - Fitting Bogly
O
- Hose Braid
130 )
&<——————Flared Braid
= Polytetrafluoroethylene
Tube
‘ IA A A A A A A
1.0 - Electrode /1/
¥ ¥ A\ .
~+—— Nonmetallic
Container
NOTES:
/1/ Salt Water Solution

/2/ Mating Fitting Adapter

FIGURE 3 - Optional Electrical Conductivity Test Diagram (in)
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3.11.18 Resistance to Fire:

a. When the hose assemblies are required to withstand a specified resistance to fire, three
sample hose assemblies, which may be fitted with firesleeves per AS1072 or an extrusion
silicone firesleeve, shall be tested in accordance with AS1055. Satisfactory qualification to
this document and AS1055 meet the requirements of AS150 Type VII, as applicable.

b. The hose assemblies shall withstand the effects of the flame without leakage for the following

periodg
1. Firg
2. Firg

3.12 Braid Flare. T

as appropriate:
resistant assemblies 5 min
b proof assemblies 15 min

PE B:

One hose san'llrp])le of each size shall be sized by expanding the*flared-out end ove

expansion dia
hose to a dept
inserted throug
extending 6 in
through the rin
Table 5.

eter as specified in Table 5. The plug shall be inserted into the fla

h a ring that has an inside diameter as specified in Table 5 with the
above the top of the ring. From this position the sample shall pass

TABLE 5 - Braid Flare Dimensions (in)

h of 0.188 in and then removed. After this sizing operation, the san

a plug having an
red-out end of the
ple shall be

bottom of the flare
by its own weight

0. The maximum braid flare shall not/exceed the maximum flare digmeter specified in

Plug Maximum Flare

Hose Expansion Diameter

Size Diameter (Ring ID)
04 .230 .500
05 .300 .560
06 370 .625
08 475 .750
10 .585 .875
12 .720 1.000
16Z .995 1.400
20Z 1.270 1.700
24Z 1.545 1.950
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4. QUALITY ASSU

4.1 Responsibility

RANCE PROVISIONS:

for Inspection:

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified, the
supplier may utilize his own facilities or any commercial laboratory acceptable to the procuring
activity. The procuring activity reserves the right to perform any of the inspections set forth in the

specification, |
conform to pre

4.2 Classification
The examinati

a. Qualificatid
b. Quality con

4.3 Qualification Ir

4.3.1 Qualification
Table 3 and

If a supplier
another seal
tests specifie

4.3.2 Test Report,
location othe
requested by

a. TestRef
report of

Vhere such inspections are deemed necessary to assure supplies,a
scribed requirements.

bf Inspections:
bn and testing of hose assemblies shall be classified as:

n inspections (see 4.3)
formance inspections (see 4.4)

spections:

Test Samples: Test samples shall€onsist of the number of samplg
the specimen number and lengths shall be as specified in Table 6.

ualifies one type end fitting-5ealing design as defined herein and d
ng design, two hose assemblies of each size to be qualified shall b
din4.5.1.1.

Test Samples and Data for the Procuring Activity: When the tests &
r than the laberatory of the procuring activity, the following shall be
the procuting activity:

ort._The test report shall be in accordance with MIL-HDBK-831 whi
all-tests and outline description of the tests and conditions.

nd services

s specified in

bsires to qualify
b subjected to the

ire conducted at a
made available if

ch shall include a

b. Test Samples: Test samples when requested by the procuring activity. Samples subjected to

gualificat

ion testing shall not be shipped as part of contract or order.

c. Drawings: Three sets of assembly and subassembly drawings. The assembly drawings shall
have a cut-away section showing all details in their normal assembly position and shall define
all details and subassemblies.

d. Sources: List of sources of hose or hose components, including source's name and product

identifica

tion for inner tube, hose and fitting if other than assembly supplier.

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