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RATIONALE
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1. SCOPE:

1.1 Application:
This SAE Aerospace Standard (AS) defines the requirements for a_.éonvoluted
polytetrafluoroethylene (PTFE) lined, metallic reinforced, hose assembly suitable forjuse in
aerospace fluid gystems at temperatures between -65 °F and 400 °F for Class 1 asgembly, -65 °F
and 275 °F for Class 2 assembly, and at operating pressures.per Table 1.
The use of thesq hose assemblies in pneumatic storage systems is not recommendegd. In addition,
installations in which the limits specified herein are. exceeded, or in which the application is not
covered specifically by this standard, shall be subject to the approval of the procuring activity.

1.2 Classification:

1.2.1 Hose assemblies furnished under this document shall be of the following classes:

a. Class 1 - AJl corrosion resistant steel fittings, -65 to 400 °F

b. Class 2 - Gombinationaluminum alloy nut, flange, nipple, elbow and corrosion [resistant steel
socket fittings, or alkaluminum fittings, -65 to 275 °F

1.2.2 Hose assembliles furnished under this document shall be of the following types:

a. Typel - Conductive PTFE Innertube
b. Type Il - Non-Conductive PTFE Innertube
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entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.
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All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, or used for text and data mining, Al training, or similar technologies, without the prior written permission of SAE.
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2. REFERENCES:

2.1 Applicable Documents:

The following publications form a part of this document to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order. In the event of conflict between the text of this document
and references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been

obtained.

2.1.1  SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001,

AMS 4069

AMS 4082

AMS 4117

AMS 4121

AMS 4127

AMS 4339

AMS 5556

AMS 5557

AMS 5567

AMS 5570

AMS 5571

AMS 5573

AMS 5575

AMS 5636

AMS 5637

AMS 5639

Aluminum Alloy, Drawn, Round Seamless Tubing Close 1o
0.25Cr (5052-0) Annealed

Aluminum Alloy, Seamless Drawn Tubing, 1.0Mg 0.605i 0.1
(6061-T6) Solution and Precipitation Heat Treated
Aluminum Alloy, Rolled or Cold Finished Bars,Rods, and V|
Welded Rings, 1.0Mg 0.60S5i 0.28Cu 0.20Cr (6061; -T6, -T4
Precipitation Heat Treated

Aluminum Alloy, Bars, Rods, and Wire Rolled or Cold Finis
0.80Mn 0.50Mg (2024-T6) Solution,and Precipitation Heat 7

erance, 2.5Mg
P8Cu 0.20Cr

Vire and Flash
651) Solution and

hed, 4.5Cu 0.85Si
[reated

Aluminum 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 4.4
(2024-T851) Solution Heat Freated, Cold Worked, and Artif
Steel, Corrosion and Heat Resistant, Seamless or Welded
0.70Cb (SAE 30347), Hydraulic, Solution Heat Treated
Steel, Corrosion_and Heat Resistant, Seamless or Welded
18.5Cr 10.5Ni 0:40Ti (SAE 30321), Solution Heat Treated
Steel Corrosion Resistant, Seamless or Welded Tubing, 19
30304), Hydraulic, Annealed

Steel, Cotrosion and Heat Resistant, Seamless Tubing, 18
(SAE-30321), Solution Heat Treated

Steel, Corrosion and Heat Resistant, Seamless Tubing, 18¢
0.70(Cb+Ta) (SAE 30347), Solution Heat Treated

Steel, Corrosion and Heat Resistant, Seamless Tubing, 17
(SAE 30316), Solution Heat Treated

Cu 1.5Mg 0.60Mn
cially Aged
Tubing, 18Cr 11Ni
Hydraulic Tubing
Cr 10Ni (SAE

Cr 11Ni 0.40Ti

Cr 10.5 Ni

Cr 12.5Ni 2.5Mo

Sieel, Corrosion and Heal Resistant, VWelded Tubing, T8Cr
0.70(Cb+Ta) (SAE 30347), Solution Heat Treated

10.5Ni

Steel, Corrosion Resistant, Bars and Wire, 18Cr 9.0Ni (SAE 30302), Solution

Heat Treated and Cold Drawn, 100 ksi Tensile Strength

Steel, Corrosion Resistant, Bars and Wire, 18Cr 9.0Ni (SAE 30302), Solution

Heat Treated and Cold Drawn, 125 ksi Tensile Strength

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

10Ni (SAE 30304), Solution Heat Treated
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2.1.1 (Continued):

AMS 5643 Steel, Corrosion Resistant, Bars, Wire, Forging, Tubing and Rings, 16Cr 4.0Ni
0.30(Cb+Ta) 4.0Cu (SAE 17-4PH), Solution Heat Treated, Precipitation
Hardenable

AMS 5644 Steel Bars and Forgings, Corrosion Resistant, 17Cr 7.0Ni 1.0Al (SAE 17-4PH)

AMS 5645 Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings, Tubing and Rings,
18Cr 10Ni 0.40Ti (SAE 30321), Solution Heat Treated

AMS 5646 Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings, Tubing and Rings,
18Cr 11Ni 0.60Cb (SAE 30347), Solution Heat Treated

AMS 5647 Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubing and Rings, 19Cr
9.5Ni (SAE 304L), Solution Heat Treated

AMS 5648 Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings, Tubing and Rings,
T7CT T2ZNi 2.5M0o (SAE 303T6), Solution Heat Treated

AMS 5653 Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings,“Tubing and Rings,
17Cr 12Ni 2.5Mo (SAE 30316L), Solution Heat Treated

AMS 5656 Steel, Corrosion Resistant, Bars, Wire, Forgings, Extrusions|and Rings 9.0Mn
20Cr 6.5Ni 0.27N (SAE 21-6-9) Solution Heat Treated

AMS 5659 Steel, Corrosion Resistant, Bars, Wire, Forgings, Rings, and Extrusions 15Cr
4.5Ni 0.30Chb 3.5Cu (SAE 15-5PH), Consunyable Electrode Melted, Solution
Heat Treated, Precipitation Hardenable

AMS 5689 Steel, Corrosion and Heat Resistant, Wire 18Cr 10.5Ni 0.40[Ti (SAE 30321),
Solution Heat Treated

AMS 5690 Steel, Corrosion and Heat Resistant, Wire 17Cr 12Ni 2.5Mo|(SAE 30316),
Solution Heat Treated

AMS 5697 Steel, Corrosion Resistant; Wire 19Cr 9.5Ni (SAE 30304), Splution Heat
Treated

AMS-QQ-P-35 Passivation Treatmentsfor Corrosion Resistant Steel

AS150 Hose Assembly \T¥pe Classifications of, Basic Performance and Fire
Resistance

AS611 Hose Assembly and Tubing, Polytetrafluoroethylene, Cleaning Methods

ARPS08 Hose Fitting - Installation and Qualification Test Torque Re£|irements

AS1055 Fire Testing of Flexible Hose, Tuhe Assemblies, Coils, Fittings and Similar
System Components

AS1708 Fitting End, Internal Flared, Design Standard

ARP1835 Preparation for Delivery, General Requirements for Hose Agsemblies

AS2078 Test Methods, Hose Assemblies, Polytetrafluoroethylene (P[TFE)

AS4375 —Fittmg Emd; Extermat-Thread, Faretess DesigmStandard——

AS4395 End Fitting - Flared Tubing Connections, Design Standard

AS7003 National Aerospace and Defense Contractors Accreditation Program
(NADCAP)

AS7112 National Aerospace and Defense Contractors Accreditation Program
requirements for Fluid System Components

AS8879 Screw Threads - UNJ Profile, Inch

AS33514 Fitting End, Standard Dimensions for Flareless Tube Connection and Gasket

Seal
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212

213

214

215

216

21.7

ASTM Publications: Available from ASTM, 100 Barr Harbor, West Conshohocken, PA

19428-2959,
ASTM A 262
ASTM A 313

ASTM A 580
ASTM D 471

Standard Recommended Practices for Detecting Susceptibility to Intergranular
Attack in Stainless Steel

Standard Specification for Stainless Steel Spring Wire

Specification for Stainless and Heat Resisting Steel Wire

Standard Test Methods for Rubber Property - Effects of Liquid

NAS Standards: Available from Aerospace Industries Association, 1250 Eye Street NW,

Washington,

NAS 847

DC 20005.

Caps and Plugs, Protective, Dust and Moisture Seal

NAS 1760

Fitting End, Flareless Acorn, Standard Dimensions for

U.S. Government Publications: Available from DODSSP, Subscription Séervices|Desk, Building

4D, 700 Robpins Avenue, Philadelphia, PA 19111-5094.

MIL-H-5606

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

MIL-A-8625
MIL-PRF-83

Hydraulic Fluid, Petroleum Base; Aircraft; Missile and Ordngance

Anodic Coatings for Aluminum and Aluminum Alloys
82 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base| Aircraft

p
MIL-PRF-87257 Hydraulic Fluid, Fire Resistant; Low Temperature, Synthetid Hydrocarbon

MIL-STD-10p Engineering Drawings
MIL-STD-13p Identification Marking of U.S< Military Property
MIL-HDBK-§31 Preparation of Test Reports

ASME Publig

ASME B46.1

PRI Publicat

PD2001
PD2101

Base, Aircraft and Missile

ations: Available from ASME, 345 East 47th Street, New York, NY|[10017-2330.

Surface Texture

ons: Availablefrom Performance Review Institute, 161 Thornhill Rpad, Warrendale,
PA 15086-75%27.

Qualified Product Management Council Procedures for Qualified Products Group

Aerospace Quality Assurance, Product Standard, Qualification Procedures, Fluid
Systems

Order of Precedence: In the event of a conflict between the text of this specification and the
reference cited herein, the text of this specification shall take precedence.
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3. TECHNICAL REQUIREMENTS:

3.1 AQualification:

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 (PRI) Qualified
Manufacturers List (QML).

3.1.2 Product Qus
specification

for listing in

3.2 Material:

h PRI Qualified Products List (QPL).

The hose assemblies shall be uniform in quality and free from defécts in material
with good manufacturing practice, and shall conform to the applicable specificatio

requirements

specified in this standard. All materials not specifically described he

highest quality and suitable for the purposes intended.

3.2.1 Metals: Met
alloy or corr
normal servi

bsion-resistant steel, suitably treated’to resist corrosion when in sto

a. Bars and Forgings:

ce use. Metals used in the hoseand fittings shall be as listed belowy:

lification: All products shall conform to the requirements of this procurement
and shall be approved in accordance with the requirements of/RD23001 and PD2101

8s is consistent
hs and
rein shall be of the

als used in the hose shall be corrosion-resistant steel, and fittings shall be aluminum

age or during

Corrosion resistant steel, austenitic, annealed or as rolled

(1) AMS 5639 304

(2) AMS 5647 304L

Heat stapilized corrosion resistant steel, austenitic, annealed or as rolled
(3) AMS 5645 321

(4) AMS 5646 347

(5) AMS5648 316

(6) AMS 5653 316L

7y AMS 5656 21-6-9
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3.21

{(Continued):

C.

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

condition

(8) AMS 5659 15-5PH
(9) AMS 5643 17-4PH
(10) AMS 5644 17-7PH

Aluminum Alloy

(11) AMS 4121 2014-T6

(12) AMS 4339 2024-T851

(13) AMS 4117 6061-T6, -T651

(14) AMS=127 GO61+-T6

Tubing:

Aluminum Alloy

(1) AMS 4069 Seamless, 5052-0

(2) AMS 4082 Seamless, 6061-T6
Corrosion resistant steel, austenitic, seamless or welded, annealed
(3) AMS 5567 Type 1 or Type 2, 304

Heat stapilized corrosion resistant steel, austehitic, seamless or welded
(4) AMS 5557 Type 1 or Type2, 321

(5) AMS 5556 Type 1 or Fype 2, 347

(6) AMS 5570 Seamless; 321

(7y AMS 5571 Seamless, 347

(8) AMS 5573 Seamless, 316

(9 AMS 5575 Welded, 347

Wire:

Corrosion resistant\steel, austenitic, cold drawn

(1) AS[TM A580/ A 313 Comp. 304 (AMS 5697)

(2) AS[TMA580/A 313 Comp. 316 (AMS 5690)

(3) ASIM-ASS0LA I Cemp—321-(AMS 5639

(4) AMS 5636 302, 100 ksi Tensile Strength
(5) AMS 5637 302, 125 ksi Tensile Strength
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3.3 Design and Construction:

The hose assembly shall consist of a convoluted PTFE inner tube, which may be covered with
convoluted woven glass cloth and/or other suitable materials, corrosion-resistant steel-wire
reinforcement, and aluminum, corrosion-resistant steel, or a combination of aluminum and stainless
steel end fittings as required to meet the construction and performance requirements of this
document, and as required for its intended use.

3.3.1

3.3.2

3.3.3

334

3.3.41

3.3.4.2

3343

Inner Tube: The inner tube shall be of a convoluted construction of virgin PTFE resin designed to
promote easy bending. It shall be free from pitting or projections on the inner surface. Additives
may be included in the compound from which the tube is fabricated.

Reinforcement: The reinforcement shall consist of corrosion-resistant steel wires. The wires shall

be so arrang
requirement
reinforcing v

Interlayers:

with which the hose may come in contact during normal service, They shall be
temperatures of -65 to 400 °F and shall not extrude-through the outer braid during

withstanding
testing orin

Fittings: All
Standard ho
AS4395 or fl

portions shall fit standard wrench openings.

Straight Fiftings: Fittings shall be of one piece construction. Weld or braze joi

located in
5567 may

Other Fitti
maximum
using eithg
assemblie

End Fitting
from Type

ed over the Inner tube as to provide sufficient strength to ensure cd
5 specified herein. Broken reinforcing wires shall be cause for reject
ires shall not be cause for rejection of the hose assembly.

Interlayers, if used, shall be of a suitable material and shall be resis

service.

fittings shall be permanently attached and-proven to meet the requi
e assemblies should have flared fittingslaccording to AS1708 (pref¢
areless fittings according to NAS1760%0 mate with AS4375 or AS3

the fluid paths, except welded and redrawn tubing per AMS 5556, A
be used.

ngs: Other fittings, including elbow fittings, shall be of one piece co
extent possible \ When one piece construction is not used, the joint
er butt-weld orlap-weld design or brazed using lap-braze design. F
5, the elbevis may be treated as non-standard.

nformance to the
on. Crossed-over

tant to all fluids
capable of

'ements herein.
erred) to mate with
B514. Fitting hex

hts must not be
MS 5557, or AMS

hstruction to the
5 shall be welded
br double elbow

Collars (Sockets): All end fitting collars (sockets), crimped or swa
304 stainless steel are required to be capable of passing an embrit

ed, fabricated
lement test as

specified i

1 AS TM A 262, Praclice E, prior 1o assembly to the nipple by the cni

mping or swaging

operation. Sockets fabricated from stabilized austenitic steel (304L, 316, 316L, 321, or 347), or

aluminum,

are acceptable without being subjected to the embrittlement test.
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3.3.4.4 Fitting Finish:

3.3.4.4.1

3.3.4.4.2

Aluminum Parts: Unless otherwise specified, aluminum parts shall be finished in accordance
with MIL-A-8625, Type I, color optional. The color fastness requirement of MIL-A-8625 does
not apply.

Corrosion-Resistant Steel Parts: Unless otherwise specified, corrosion-resistant steel parts
shall be passivated in accordance with AMS-QQ-P-35.

3.4 Hose, Dimensional and Physical Requirements:

3.4.1 Physical Requirements: Hose assembles shall meet the physical and weight requirements per
Table 1.
TABLE 1 - Physical Requirements of Hose Assemblies and Weight of Hose
Burst Pressure Burst Pressure Bend
Hosq  Operating Proof Room High Radius At
Weight Pressure Pressure Temperature Temperature Inside of
Hose Max Max Max Min Min Bend Min
Size Ib/in psi psi psi psi in

04 0.008 300 600 1200 900 0.50

06 0.010 300 600 1200 900 0.75

08 0.015% 250 500 1000 750 1.00

10 0.020 250 500 1000 750 1.50

12 0.027 200 400 800 600 2.00

16 0.033 200 400 800 600 3.00

20 0.050 150 300 600 450 4.00

24 0.060Q 150 300 600 450 5.00

32 0.090 150 300 600 450 6.00

40 0.110Q 75 150 300 225 9.00

48 0.145 50 100 200 150 12.00

64Z 0.200 50 100 200 150 20.00

' Hose weight|shall be determined on a minimum length of 12 in.



https://saenorm.com/api/?name=7493f93f9898f5342843ea532d6878ab

SAE INTERNATIONAL

AS1227™C

Page 9 of 23

3.4.2 Dimensions: The hose assembly dimensions, except for length, shall be as specified in Figure 1
and Table 2.

" -

ni ¢A

—

1
98 ¢C
1]

I

/1] Cross corners of nut and socket hex may exceed "D" dimension.

FIGURE 1 - Hose and Fitting Dimensions
TABLE 2 - Hose and Fitting Dimensions as Shown in Figure 1 (ip)
Spherical|Ball Size for
Determining Min
Rigid Fitting Hose Assy. ID"
Tube |FittingID Hose ID Hose Wire QD In

Hose oD Min Min Braid OD Max Straight Elbow
Size  (Ref) A? B Min _ Max D Fittings Fittings
04 0.250( 0.132 0.270 0.413 0477 0.55 0.119 0.112
06 0.375 | 0.256 0.355 0.523 0.587 0.65 0.230 0.218
08 0.500 | 0.345 0.510 0.723 ,.0:787 0.86 0.310 0.293
10 0.625 | 0.430 0.600 0.818° 0.882 0.95 0.387 0.366
12 0.750 | 0.635 0.765 1.028 1.092 1.28 0.572 0.540
16 1.000 | 0.835 0.980 1.238 1.302 1.47 0.752 0.710
20 1.250 | 1.085 1.220 1.494 1.558 1.70 0.976 0.922
24 1.500 | 1.310 1,480 1.758 1.822 2.00 1.179 1.114
32 2.000| 1.825 1.937 2,293 2.357 2.56 1.642 1.551
40 2.500 | 2.278 2.437 2.843 2.907 3.00 2.050 1.936
48 3.000 | 27771 2.937 3.398 3.462 3.70 2.494 2.355
64 4.000 | 3700 3.937 4.423 4.487 4.70 3.330 3.145

" Hose assembly conformance to minimum specified inside diameter shall be verified by passing
the designated or larger spherical ball through the hose assembly.
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3.4.3 Hose Weight: Hose consisting of inner tube, reinforcement and interlayers as outlined in 3.3.1
through 3.3.3 shall not exceed the maximum weight specified in Table 1.

3.5 Hose Assembly, Test and Performance Requirements:

3.5.1

3.5.2

353

354

355

356

3.5.7

3.5.8

3.59

The hose assembly shall meet the following performance requirements:

Proof Pressure: The hose assembly shall withstand the proof pressure listed in Table 1 without
malfunction or leakage. The hose assembly shall be tested in accordance with 4.6.2.

Elongation and Contraction: The hose assembly shall not change in length by more than +0.3 in or
-0.1in in 10 in of hose length when subjected to the operating pressure listed in Table 1 fora
minimum of 5 min. The hose assembly shall be tested in accordance with 4.6.3.

Leakage: T
cycles of 70
tested in acg

Room Temperature Burst Pressure: The hose assembly shall not'leak nor burs

below the ro
tested in acq

High Temperature Burst Pressure: The hose assembly shall not leak nor burst

below the hi
in accordang

Qil Resistan

conforming ﬂ

conforming
The hose as

Flexibility and Vacuum: A ball ofthe applicable diameter listed in Table 3 shall

hose assem
maximum of
hose assem
applicable p
with 4.6.8.

e hose assembly shall not leak (no external wetting) when subject
Yo of the minimum room temperature burst pressure. The hose assq
ordance with 4.6.4.

om temperature burst pressure specified in Table1~The hose assqg
ordance with 4.6.5.

jh temperature burst pressure specifiediinr Table 1. The hose assem
te with 4.6.6.

ce: The hose assembly shall show no evidence of leakage when tg

o ASTM Reference Fuel B{70% Isooctane, 30% toluene) as defing
sembly shall be tested in.accordance with 4.6.7.

bly from fitting te_fitting after the hose assembly has been maintaing
erating temperature and the applicable vacuum listed in Tahle 3. F
bly shall shew no evidence of leakage nor permanent damage after
roof pressure specified in Table 1. The hose assembly shall be test

pd to two pressure
mbly shall be

I at any pressure
mbly shall be

At any pressure
bly shall be tested

sted with oil

o MIL-PRF-7808 ( or other ails 'specified by the procuring activity) apd with test fluid

d in ASTM D 471.

roll through the

d for 4 h at the
bllowing this, the
being tested to the
ed in accordance

Pressure Su

rge: 1he hose assembly shall show no evidence of leakage from 1n

e hose or end

fitting when subjected to 50,000 pressure cycles. The hose assembly shall be tested in accordance

with 4.6.9.

Specific Gravity: The specific gravity values of the hose inner tube shall not exceed 2.155
apparent and 2.210 relative when tested in accordance with AS2078.
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TABLE 3 - Values for Vacuum Test

Negative Pressure Ball Size
Hose Size in Hg in

04 28 0.125
06 28 0.250
08 28 0.344
10 28 0.406
12 28 0.625
16 28 0.812
20 20 1.062
24 T2 1281
32 5 1.812
40 5 2.250
48 5 2.750
64 3 3.688

3.5.10 Electrical Conductivity (Type | only): Hose assembly sizesiup to -08 shall condyct a direct current
equal to or greater than 6 pA and sizes -10 and above a<direct current equal to ¢r greater than 12
HA with a test potential of 1000 V DC when tested in accordance with 4.6.10.

3.5.11 Repetitive Apsembly Torque: The fitting shall withistand repetitive assembly torque values
specified in ARPS08 when tested in accordance with 4.6.11.

3.6 Screw Thread

U7

Coupling nut threads shall be in accordance with AS8879 (ISO 3161). Thread tolgrance increase of
10% during assembly or testing,shall not be cause for rejection of the hose assenbly.

3.7 Length Tolerance:

Tolerances onl hose assembly lengths shall be as follows:

0.250/-0.125-infor lengths under 18 in

0.500/-0.250-in for lengths from 18 to 36 in exclusive
+1.000/-0.500 in for lengths from 36 to 50 in exclusive

+2%/-1% for lengths of 50 in and over

e oo

3.8 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.
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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-

3.9.1
all end fitting

3.9.2

130. The following special marking shall be added:

S.

Fittings: The manufacturer's name or trademark shall be permanently marked on one element of

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 remain tight on the hose
to prevent relative movement and resultant chafing. The band shall be no wider than 1 in and shall
not impair the flexibility or the performance of the hose. Unless otherwise specified, the marking

on the fitting

or band shall include the following information:

Assembl
CAGE ¢
Operatin
Operatin
Pressurg
Assemb
Date of
Hose mg

Se ™o o0 T

than hose assembly manufacturer)

i. Fire resi

3.10 Workmanship

The hose assembly, including all parts, shall be constructed and finished to good

surfaces shall
annular tool m

3.10.1 Dimensions
operation, o
drawings.

3.10.2 Cleaning: A

other foreign

assemblies

[
lllvose assembly manufacture expressed in terms‘ef'month and year

v manufacturer's name or trademark

hde and complete hose assembly part number

g pressure in PSI (as applicable)

g temperature “400 °F” or 275 °F (as applicable)
test symbol "PT"

Specification "AS1227"

nufacturer's CAGE code number (required only when hose manufa

stance type per AS1055, Type and Class;»or AS150 and Type (whe

be free from hurrs and shafp edges. All sealing surfaces shallbe s
arks up to 100 pin Ra maximum per ASME B46.1 will be acceptabls

and Tolerances: @Alpertinent dimensions and tolerances, where inf
" performance of the hose assembly may be affected, shall be spec

Il hose.assemblies shall be free from oil, grease, dirt, moisture, clea

cturer is different

n applicable)

quality. All
mooth, except that

=
L .

erchangeability,
fied on all

ning solvents and

materials, both internally and externally. Unless otherwise specifis
shall be cleaned per Class 0 of AS611 using approved alkaline clea

bd, hose
ners only. Do not

use chlorina

ed solvents.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsihility 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, where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.

4.2 Classification of Inspections:

The examinati

a.
b.

4.3 Quality Confo
Quality confor
a.

b.
C.

4.3.1

43.2

Quality co
Qualificati

Individual
Sampling 1
Periodic ¢

Individual Tgsts: Each hose assembly shall-be subjected to the following tests:

a. Examininon of product (see 4.6.1)

b. Proof pr

NOTE: Prog
cap

Sampling TH

assembly with straightittings at each end selected at random from each inspeg
t shall consist of approximately, but not more than, 500 hose assenblies, all of one

inspection Id
size manufa

on and testing of hose assemblies shall be classilied as:

nformance inspections (see 4.3)
bn inspections (see 4.4)

mance Inspections:
mance inspections shall consist of the following‘tests:
esis (see 4.3.1)

ests (see 4.3.2)
pntrol tests ( see 4.3.3)

ssure test (see 4.6.2)

luction samples thatare proof pressure tested with water should be
bing (see cleaning requirements, 3.10.2).

st: The fellowing tests shall be performed in the order indicated on

ctured under essentially the same conditions, but not necessarily dy

air dried prior to

one hose
tion lot. The

ring one

continuous

n.

a. Elongation and Contraction test (see 3.5.2)

b. Leakage
c. Room te

tests (see 3.5.3)
mperature burst pressure test (see 3.5.4)
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433

43.4

43.41

Periodic Control Tests: The following tests shall be performed as indicated on four hose
assemblies with straight fittings at each end selected at random from each inspection lot. The
inspection lot shall consist of approximately, but not more than, 5000 hose assemblies, all of one
size, manufactured under essentially the same conditions but not necessarily during one
continuous run.

a. High temperature burst pressure test (see 3.5.5) - (2) assemblies
b. Oil resistance test, omitting 4.6.7.4 and 4.6.7.5 (see 3.5.6) - (2) assemblies
c. Electrical conductivity test (see 3.5.10) - One 14 in length of hose with one end fitting

Rejection and Retest: When one item selected from a production run fails to meet the
specification, no items still on hand or later produced shall be accepted until the extent and cause
of failure are determined and corrective action, as necessary, taken.

ay be continued
tceptance of items

Individual [Test May Continue: For operational reasons, the individual tests
pending thie investigation of a sampling or periodic control test failure. | Final ac

on hand o

requireme
4.4 Qualification |
441 Qualification
in this specit
consist of th
attachment.
shall have fl
mate with Al

All specimer
attachment
material clag
having a fitti

If a supplier

produced later shall not be made until it is determined that items m
nts on which the rejection was based.

nspections:

Testing: The qualification of hose assemblies-shall consist of all th
ication. Unless otherwise specified by the,purchaser, qualification
e number of samples and lengths specified in Table 4 for each meth
The procedure shall be as specified intTable 5. The end fitting desi
ared fittings to mate with AS4395, offlareless fittings in accordance
54375 or AS33514.

s for each hose size are_reglired for qualifying each of the method
for each method of end\fitting construction, bent tube or forged, an
s. Simultaneous qualification of flared and flareless fittings may be
hg on one hose end flared and a flareless fitting on the other end.

gualifies onéiype end fitting sealing design as defined herein and d

eet the

e tests described

samples shall

od of fitting

on for the samples
with NAS1760 to

5 of end fitting
d for each fitting
accomplished by

esires to qualify

another sealing design,“two hose assemblies of each size to be qualified shall be subjected to the

tests specifig

bd in 46311,
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TABLE 4 - Length of Hose Assemblies for Test

Hose Assembly No. 1-4  Assembly No. 5 - 6' Assembly No. 7 - 10°

Size in in in
04 15 15 15
06 15 15 15
08 15 15 15
10 15 15 15
12 18 18 18
16 18 18 18
20 18 20 20
24 18 25 25
32 18 30 30
40 18 38 38
48 18 45 45
64 18 60 60

' Assembly| length for flexure and vacuum test
2 Assembly length required for pressure surge test

In addition [to the ten hose assemblies listed, one additional sample of each sjze in length
as shown in Figure 3 shall be required for Type | conductivity test (4.6.10) angl several
PTFE chips$ for Specific Gravity test (3.5.9)

TABLUE 5 - Qualification Test Sequence and Number of Test Specimens jn Sample

RELEVANT TEST TEST SPECIMEN No.
Para. Description 1|l2|3|4|5|6|7|8|9]|10]11|12[13[14] 15
4.6.1 Examingtion of Product XX XX X[X]|X|[X]|X|[X]|X X| X | X
4.6.2 | Proof Pressure X[ X[ X[ X[X[X]|X]|X]|X]|X X[ X[ X
4.6.3 | Elongatjon and Contraction X
4.6.4 | Leakagg X | X
4.6.7 | QOil Resistance X X
4.6.8 | Flexibility and Macuum X | X
4.6.9 | Pressure,Surge A EIEAES
4.6.10 | Electrical Conductivity (Type 1)
4.6.11 | Repetitive Assembly Torque X | X
4.6.5 | Burst at Room Temperature X | X
4.6.6 | Burst at High Temperature X | X
3.5.9 | Specific Gravity Test X!
6.1.1 | Fire Resistance (when required) X | X| X
Key: X means one test ! Test to be performed on PTFE Inner Liner
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4.4.2 Test Report, Test Samples and Data for the Procuring Activity: When the tests are conducted at a
location other than the laboratory of the procuring activity, the following shall be made available if

requested by the procuring activity:

443

45 Test Condition

4.5.1

4511

Test Report: The test report shall be in accordance with MIL-HDBK-831 which shall include a

all tests and outline description of the tests and conditions.

Test Samples: Test samples when requested by the procuring activity. Samples subjected to
qualification testing shall not be shipped as part of contract or order.

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.

a.
report of

b.

c.

d. Sources
identificd

NOTE: Log

Qualification
and, if applig

Fitting Ends
with dimens
90° elbow fifting at one end. Satisfactonyicompletion of qualification tests on the
shall also constitute qualifieation approval on hose assemblies usin
have an identical attachment method.and design.

assemblies

Additional
mating deg
shall be s\

©oo T

dare

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

hot to be sent to the qualifying activity unless specifically requested

table, 4.5.1.1.

ign, two additional hose assemblies with the type fittings and of the

Examination efsproduct (see 4.6.1)

Proof |
Leaka

List of sources of hose or hose components, including source's, ng

sheets, containing required test data, shall remain on file at the sou

Test Sequence: Test sequence and procedurédshall be in as speg

S

Qualification tests shall be conducted on assemblies using straigh
ons shown in Figure 1 and in Table 1, except for the impulse test s3

Fitting End Designs> If qualification approval is required for other ty

bjected to the'following tests in the sequence indicated:

ressure test (see 4.6.2)
etest (see 4.6.4)

me and product

ce test facility and

ified in Table 5

t type swivel ends
nmples requiring
bse hose

y other fittings that

pe end fittings
size to be qualified

Repetifive assembly forque test (see 4.6.1T)
Room temperature burst pressure test (see 4.6.5)
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4.5.2 Preparation of Sample:

452

45.2.2

1

Qil Aging: In all the tests using oil aged samples, the hose assemblies shall be filled with a high

temperature test fluid and soaked in an air oven at a temperature of 400 °F or 275 °F, as
applicable, for seven days. All air shall be excluded from the bore of the assembly during the

test. Nop

applicable

ressure shall be applied to the assembly during the aging period.

, for seven days.

4.5.2.3 Unaged Samples: Unaged assemblies shall be as manufactured.

Air Aging: Air aged samples shall be kept in air at a temperature of 400 °F or 275 °F, as

453 Test Fluids: Unless otherwise specified, test fluids shall be hydraulic fluid conforming to MIL-H-

454

455

4.6

4.6.1

46.2

46.3

46.4

46.5

5606, MIL-P|
the test fluid

unless other

F-87257, MIL-PRF-83282, or water. Where high temperature test
shall be MIL-PRF-83282 hydraulic fluid, MIL-PRF-7808 lubricating
wise specified by the procuring activity.

fluid is specified,
pil, or equivalent,

Temperatur¢ Measurements: Unless otherwise specified, temperature measurgments shall be

taken within
shall have a

Pressure Mg

psi, -0 psi.

6 in of the hose assemblies under test. Unless otherwise specified
tolerance of +15 °F, -5 °F.

Inspection Mefthods:

Examination

conformance to this document with respect to material, size and workmanship.

wires or any
shall not be

Proof Pressiire: All hose assémblies shall be subjected to the proof pressure tqg
with AS2078

Elongation 4

evidence of malfunction shall be cause for rejection. Crossed over
cause for rejection.

. See 3.5.1

nd Contraction: One hose assembly of each size shall be subjecte

and contraclion testinaccordance with AS2078. See 3.5.2.

Leakage Te

- Two hose assemblies of each size shall be leakage tested in ac

asurements: Unless otherwise specified, all pressures shall have 4

of Product: All hose assemblies shall be visually inspected to detg

, all temperatures

W tolerance of +20

rmine

Broken reinforcing
reinforcing wires

st in accordance

] to the elongation

cordance with

AS2078. See 353

Room Temperature Burst Pressure Test: Two hose assemblies of each size shall be subjected to
the room temperature burst test in accordance with AS2078. The assemblies shall be observed
throughout the test and the type of failure and the pressure when failure occurred shall be

recorded. S

ee 3.5.4.
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46.6

High Temperature Burst Pressure Test: Two hose assemblies of each size shall be subjected to
the high temperature burst test in accordance with AS2078 except the maximum ambient and fluid
temperature shall be 400 °F for Class 1 assemblies, and 275 °F for Class 2 assemblies. The
assemblies shall be monitored throughout the test and the type of failure and the pressure when
failure occurred shall be recorded. See 3.5.5.

46.7 OQil Resistance Test:

4.6.7.1

46.7.2

46.7.3

46.7.4

46.75

46.7.6

46.7.7

Two hose assemblies of each size shall be filled with oil conforming to MIL-PRF-7808 or another
oil approved by the procuring activity and placed in an oven which shall be maintained at 400 °F
for Class 1 assemblies, and at 275 °F for Class 2 assemblies. Care shall be taken to insure

against the assembly coming in contact with parts of the oven which are at a higher temperature.
The same test fluid shall be used throughout this test, unless otherwise specified. The assembly

shall have

At the end
refilled wit
defined in

a pressure applied equal to the rated operating pressure as specifis

of a minimum of 16 h, the assembly shall be removed from the‘ove
h test fluid conforming to ASTM Reference Fuel B (70% |seoctane,

bd in Table 1.

n, drained and
30% Toluene) as

ASTM D 471. A pressure shall then be applied equal to the rated operating pressure
and maintgined for a minimum of 2 h at room temperature.

The test ag specified in 4.6.7.1 and 4.6.7.2 shall be repeated for a total of 3 times.

At the completion of the above tests, the test assemblies shall be filled with oil and placed in a
cold champer for 4 h while maintained at -67 °F +2 °F. After the 4 h cold soak, the assemblies
shall be sybjected to a pressure equal to the operating pressure specified in Tlable 1. The
pressure shall be held for a minimum of 5 min@nd then released. This shall he repeated for a
total of 10|times with a minimum of 5 min between each pressure application.

The assemblies shall again be placed-in a cold chamber where the temperatufe is -67 °F £ 2 °F

for24 h. A
for Class 2
of the hot
of 2 min.

Any leakage of the test fluid from the assemblies during the preceding tests sh

failure.

At the con

t the end of this time, oil\at a temperature of 400 °F for Class 1 asse
assemblies, shall bécirculated through the assemblies. Within 15
il, the pressure shall be increased to the rated proof pressure and H

Cllsion of the above tests, one of the test assemblies shall be subje

mblies, and 275 °F
5 after introduction
eld for a minimum

all be evidence of

cted to the room

temperatu
vacuum te

re burst test of 4.6.5. The olher assembly shall be subjecied o the |
st of 4.6.8.

lexibility and
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