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HOSE ASSEMBLIES, METAL,
MEDIUM PRESSURE, HIGH TEMPERATURE

1. SCOPE:

This specification covers medium-pressure, high-temperature, flexible,
metal-hose asspmbiies suitable for continuous operation in pneumatic |systems
up ‘to 850°F with short duration excursion to 1200°F and primariiy forf use on
Jet aircraft power plants.

1.1 Iypes: Hose assemblies furnished under this specification may be of two
types:

Type 1: Convpluted annular or helical inner tube; welded, seamless) or
butt-welded apd redrawn, of moderate or 1ight weight, and of moderate or
high flexibil)ty.

\__ Type 2: Convoluted annular inner tube, seamless or butt-welded and fedrawn,
of 11ght weight, and of high flexibiiity.

2. APPLICABLE DOCUMENTS:
The following specifications and standards, of the issue in effect on ithe
date of invitation for bids orirequest for proposal, form a part of this
specification to the extent specified herein. '

2.1 Specifications:

2.1.1 Federal:

- QQ-P-35 2assivat1on Treatments for Corrosion-Resisting Steel
QQ-S-763 . , ohapes, and Forgings, Corrosion-Resisting

SAE Technical Board Rules provide that. " This report is published by SAE to advance the state bf technical and engineering sgiences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

K., SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelied. SAE invites your

written comments and suggestions.
Copyright 1989  society of Automotive Engineers, Inc. R Printed in U.S.A.
All rights reserved. (] ‘ A Y :
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2.1.2 Military:

MIL-C-5501 Caps and Plugs, Protective, Duct & Moisture

MIL-H-6875 Heat Treatment of Steels (Aerospace Practice) Process for

MIL-W-8611 Welding, Metal Arc and Gas, Steels, and Corrosion and Heat
Resistant Alloys, Process for

MIL-T-8808 Tubing, Steel, Corrosion-Resistant (18-8 Stabilized) Aircraft
Hydraulic Quality

MIL-S-8879 Screw Threads, Controlled Radius Root with Increased Minor
Diameter, General Specification for

2.1.3 Industry:

AMS p689C  HWire -18Cr-9.5 Ni -0.40Ti Solution Heat Treated“4Apr 83)

ARP9D8B Hose and Tube Fitting-Installation and Qualification Test
Torque Requirements (Sep 15 85)
ASTM| A 262 Detecting Suseptibility to Intergranular;Attack {n Stainless

Steels
ASTM| A 580 Stainless & Heat-Resisting Steel Wire
2.2 Standards:
2.2.1 Miligary:
MS21p21 Nut-Sleeve Coupling, Flareless
MS33p14 Fitting End, Standard’Dimensions for Flareless Tube Connection
and Gasket Seal
MS33p56 Fitting End, Standard Dimensions for Flared Tube Connection

and Gasket Seal

DOD-PTD-100 Engineering Drawing Practices
MIL-PTD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-FTD-810 Environmental Test Methods

2.2.2 Induptry:
NAS | 760 Fitting End, Flareless Acorn, Standard Dimensions fgr

AS13p HOSE ASSEMBLY, METAL-MEDIUM PRESSURE, FLARELESS, WELDED,
STRAIGHT TO STRAIGHT
AS131 = HOSE ASSEMBLY, METAL-MEDIUM PRESSURE, FLARELESS, WHLDED,
STRAIGHT TO 45°
AS138 HOSE ASSEMBLY, METAL-MEDIUM PRESSURE, FLARELESS, WELDED,
STRAIGHT TO 90°
AS139 HOSE ASSEMBLY, METAL-MEDIUM PRESSURE, FLARELESS,
WELDED, 45° TO 45°
AS140 HOSE ASSEMBLY, METAL-MEDIUM PRESSURE, FLARELESS,
WELDED, 45° 70 90°
AS141 HOSE ASSEMBLY, METAL-MEDIUM PRESSURE, FLARELESS,
WELDED, 90° TO 90°
AWS A5.9 COROSION RESISTANT WELDING ELECTRODES AND WELDING WIRE
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3. REQUIREMENTS:
3.1 Qualification: Any hose assembly furnished under this specification:shall

be a product 1dentical in hose construction and end fitting attachment
method to specimens which have been tested and passed the qualification

tests specified herein.

3.2 Materials: The hose assembly materials shall be uniform in quality, free
from defects, sultable for use in continuous ambtent and/or fluid
temperatures up to 850°F with short fluid temperature excursions up to
1200°F, consistent with good manufacturing practices, and in conformance
with the applicable specifications and the requirements specified herein.
Materials|used in these hose assemblies shall be selected from thpse listed
in Table [.

TABLE I - Hose Assembly Materials

Component Material Description Specification Finish
Flexible metal| hose 321 Corrosion resistant steel MIL-T-8808 or Pagsivate
inner tube QQ-S-763 per] QQ-P-35
Hose reinforcement 321 Corrosion resistant steel ASTM A 580 Pagsivate
wire AMS 5689 per| QQ-P-35
A1l fitting MIL-T-8808 or Pagsivate
components exdept 321 Corrosion resistant steel QQ-5-763 pen QQ-P-35
coupling nuts
Coupling nuts 321 or 347 Corrosion résistant steel ~ QQ-S-763 Pagsivate

per| QQ-P-35
Nut retaining wire 321 or 347 Corrosion resistant steel ASTM A 580 Pagsivate
QQ-5-763 pert QQ-P-35
Identification bands 300 Seriesvcorrosion resistant steel QQ-S-763 Pagdsivate
pen QQ-P-35
3.3 Design and Construction: The hose assembly shall consist of a sepmless,

welded, or welded and redrawn convoluted, stabilized, corrosion-rpsistant
steel, pressure<carrying tube, uniform in size and wall thickness|
reinforcegcwith stabilized, corrosion-resistant steel, braided wipe and
having stabtHzed; —<orroston=reststant—steet—end—fittings—nd—uts. End
fittings shall be attached to the hose by welding. The end fitting outlet
design shall mate with MS33514 or MS33656 as applicable.

3.3.1 End Fitting: A1l standard end fittings shall be a single piece
construction from the mating surface to the attachment of the convoluted
tube. For special complex and/or nonstandard end fittings, if welding is
required in construction, welded butt joints shall be used. Fittings
shall conform to applicable requirements in Tables I and II. Flareless
end fitting terminations shall conform to NAS 1760.

q 3.3.1.1 Coupling Nuts: When required, MS21921 coupling nuts or functional

equivalents shall be used. Wire retained coupling nuts shall be used to
the minimum extent possible, and when used, shall have the retaining
wire inserted in a clockwise direction when viewed from the open end of
the nut.
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3.3.1.2 Screw Threads:

A1l fitting threads shall be Class 3 in accordance with

MIL-S-8879. A thread tolerance increase of 10% during assembly or
testing shall not be a cause for rejection.

3.3.2 Hose:

3.3.2.1 In the case of Type 1 hoses, the inner tube

shall be an annular or helical, convoluted flexible tube, made from
welded, seamless, or butt-welded and redrawn, stabilized austenitic
stainless steel tubing.
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3.3.2.2
a
be

Jvoluted flexible tube, méde from seamless or butt-welded

bilized austenitic stainless steel tubing.

ing shall be uniform in size and quality and free from
essive die marks, and other defects. There shall be no
ices on hose assemblies 3 ft in length or less. One spl
owed for each additional 3 ft increment of)hose assembly
ices are undesirable but if required, shall be low profi
ordance with 3.3.3 and Fig. 1. After-welding, the convg
closed as shown in Fig. 1.
25

S (NORMAL CONVOLUTED §
SPECIFIED BY VENDER

HIGH TEMPERATURE BRAZE ALLOY

LUTED METAL HOSE INNER TUBE FUSTON WELD
FIGURE 1 - Inner Tube Splice Configuration

id: Braifd shall be of corrosion-resistant steel wire b
anner as to meet the requirements of this specification.

ular,
and redrawn,

itting,
inner tube
fce is
Tength.

le welds in
lutes shall

PACING
DESIGN)

aided in such
There shall

no Splices allowed in the braid wire.

3.3.3 Helding:

requi

A1l welds shall be fusion welds per MIL-KW-8611.
red, shall be AISI Type 347 per MIL-R-5031, Class 7A.

Fi

1ler wire, if

Equivalent

vendor or other comparable welding specifications may be substituted on
prior approval by the purchaser.

3.3.4

Heat Treatment:

If stress relieving is required to meet corrosion and

Strauss test requirements, the weld joints shall be stress relieved at

1650°

F+ 25 for 2 h +#15 min per MIL-H-6875.
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3.4.1

IN DEGREES F

OPERATING TEMPERATURE

Il 3.4 Dimensions and Wei :

H Diame
The inside diameter of the convoluted hose and the outside diameter of the
braid covering shall be as specified in Table II.
TABLE II - Hose Assembly Data, Dimensional and Performance
Operating Proof Burst
Size Hose Fitting | Minimum Center~ | Pressure Pressure| Pressure
No. Bore Line Bend Radius| PSI Max PSI Min PSIHMin
1.0. |} 1.0.} 0.0. | Min!
Nom Min | Max Static | Flexing | 70°F | 850°F 70°F 70°F | [850°F]
04 /4(] 0.23]1 0.56 | .141 2.00 4.00 2000 | 1320 3000 8000 ] 5280
06 3/8(| 0.34)0.701 .250 3.00 6.00 1600 | 1060 2400 6400 | |[4220
08 1/2]]0.45(0.86 | .360 4.00 8.00 1400 | 920 2100 5600 {3690
10 5/8 (] 0.57 {1.00 | .455 4,50 9.00 1200 | 790 1800 4800 | (3170
12 3/4(1 0,70 | 1,15 ] .568 5.00 10.00 1050 | 690 1575 { 4200 {|277¢
16 1 0.95]11.45 | .760 6.00 12.00 800Q. |\ 530 1200 3200 | |2120
20 11-1/4}11.20 | 1.75 | .920 7.00 14,00 550 1 360 825 2200 | 1450
NOTE: For jpressure data at other elevated temperatures, multiply data in Table II by
per1entage correction factor from Fig. 2 (éxpressed in decimal equivalent) for
desilred temperature level.
Minimum IJ0. through the elbow bend area, may be 10% less than the value shown, |due
to ovality.
1200——
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FIGURE 2 - Pressure Correction at Elevated Temperatures
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3.4.2 Assembly Length:
applicable standard or drawing. Flareless hose assemblies with NAS 1760
end terminations shall be measured from gage point to gage point.

3.4.3

Hose assembly lengths shall be as specified on the

Avatlable Tength increments and tolerances shall be in accordance with

Table III. Length standardization is highly desirable to reduce spares
requirements.
Table I1I - Length Increments and Tolerances
HpSe Assembly Length — AvaiTable Length Increments — Length Toterance
(in) (in) ‘ (im)
Under 10 (Not less than) 1/8 +1/16
10 to 36 (Not less than) 1/8 +1/8
36 to 50 (Not less than) 1/4 - +1/4
Over 50 (Not less than) 1/2 +1
Heights: Maximum weights of standard components of these hoje assemblies
shall be in accordance with Table IV. Maximum weights of hoge assemblies
with|nonstandard end fittings shall beTisted on the supplier's drawing
when|submitted to the purchase for approval.
TABLEUIV - Weights
Maximum Weights Hose Length Deduftions!
Hose Tube Standard End Fittings (LBS)
Size Size Hose 45 deg 90 deg 45 deg (90 deg
(REF) (0.D. REF) LBSZIN Straight Elbow Elbow Straight Elbow | Elbow
.04 1/4 0.0160 0.05 0.05 0.05 0.93 1.02 [ 0.63
06 3/8 0.0200 0.07 0.08 0.08 1.04 1.17 | 0.74
08 1/2 0.0284 0.12 0.13  0.14 1.22 1.43 [ 0.92
10 5/8 0.0380 0.18 0.20 0.22 1.36 1.87 | 1.28
12 3/4 0.0422 0.36 0.39  0.41 1.4 2.01 | 1.36
16 1. 0.0580 0.48 0.57 0.64 1.52 2.18 | 1.63
20 =174 0.0720 0.79 0.97  0.99 T.58 299 2.35

IDeduct appropriate
determining hose weight for hose assemblies with standard end-fittings.

lengths from hose assembly length for each end-fitting when

3.5 Performance:
burst pressure ratings, as shown in Table II, shall be verified by
demonstration of meeting or exceeding the following performance requirements
through qualification testing as specified herein. Compliance with
performance requirements shall be maintained by adherence to the quality
assurance provisions as specified herein.

3.5.1

The h

f P

ose assembly minimum bend radius and operating proof and

Each assembly must conform dimensionally and

materially to the applicable standard or drawing and to all requirements
of this specification, when examined in accordance with 4.6.1.

®
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3.5.2 Proof Pressure: The hose assembly shall withstand the applicable room
temperature (70°F) proof pressure specified in Table II, without leakage
or evidence of permanent deformation or malfunction that would affect hose
assembly installation or removal, when assembled with torque values per

7.1

ARP908 a

Corrosion Test:

nd tested in accordance with 4.6.2.

The hose assembly shall be capable of withsta

nding the

proof pressure requirements of 3.5.2 after 50 immersion cycles in a 3.5%

NaCl solution in accordance with 4.6.3.

Vibration: The hose assembly shall have no broken braid wire
g;pg?éfz after vibratioﬁ testing in acco}dance with 4.6.4.
Flexu Pressure Cycling Endurance: The hose assembly"sha

sealing

nts of 3.5.2, after 50 000 combination flexure and pr
accordance with 4.6.5

Torque: The hose assembly end fitting{shall be capab
nd withstanding the proof pressure requirements of 3.
11ations on a mating fitting when assembled with torqu
The fitting nut s

The hose assembly. shall not rupture and shall
of leakage at any pressure up to the burst pressure s

There shall be no evidence of fissures or inter
hular corrosioniof the weld specimen when tested in ac

A1l parts having the s

15 insta
ARP908 apd tested in accordance with 4.66.
enough tp permit turning on the elbow or insert by hand.
Burst Prpssure:
evidence
Table II|, when tested in accordance with 4.6.7.
Strauss [Test:
transgra
with 4.6/[.8.
Part Numbering of Interchangeable Parts:
manufactur

interchangpable:

DOD-STD-10

r's part number shall be functionally and dimensional
The item identification and part number requir
shall govern the manufacturer's part number and chan

and shall be
2quirements

1 have no
pf pressure
gssure

e of

5.2, after

I values per
all be free

show no
pecified in

granular or
cordance

A\me
y

ments of
es thereto.

|

Identifica

tion of Product: The hose assemblies shall be marked

identifica

Fittings
marked o

tion in accordance with the following:

The manufacturer's name or trademark shall be perma
n all end-fittings.

for

nently
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3.7.2 Assemblies: The hose assemblies shall have all identification marking
electroetched or impression stamped on one end fitting or on a permanently
attached corrosion-resistant steel band 0.012 to 0.020 in thick and not
more than 1.00 in wide. The marking shall include, but i{s not T1imited to,
the following:

Manufacturer's name, trademark, or code number

Complete manufacturer's part number

Complete "AS" standard number or specification control number
"PSI OPR at 850°F"

"PSI OPR at 70°F"

hal UDTU
%A A LI

te of hose assembly manufacture expressed in terms of mknth and year

3.8 MWorkmanship: The hose assembly, including all parts, shall be konstructed
and finfished in a thoroughly workmanlike manner. A1l surfaces ghall be free
rs.

3.8.1 Dimensions and Tolerances: A1) pertinent dimensions and toleyances, where
interchangeability, operation or performance<of” the hose assembly may be
affecited, shall be specified on the applicable "AS" standard pr drawing.

3.8.2 Cleanling: The hose assemblies shall be-eleaned according to [the general
commejrcial practice of the manufacturer to remove oil, grease|, dirt or any
other| foreign material, both internally or externally to the hose unless
otherwise specified on standard or'drawing.

QUALITY ASSURAN VISIONS:

4.1 Supplier's Responsibility: “The supplier is responsible for the| performance
of all puality assuranceprovisions at specified herein. Accurpte records
of the [testing shall beykept by the supplier and shall be availpble to the
purchaspr for inspection, on request. The supplier's test datal, subject to
the "approval of the‘purchaser, shall be considered adequate for| product
qualifigation.

-3

-3

.1.1 Rejection/and Retest: Rejected hose or hose assemblies shallf not be
submitted~for reinspection without furnishing full particularg concerning
previpus rejection and measures taken to overcome the defectsl

4.1.1.1 Defects on Items Already Accepted: If the investigation of the
rejection indicates that the defect or defects causing the rejection may
exist in hose assemblies previously supplied to the purchaser, the
contractor shall advise the purchaser of this condition, the method for
fdentifying these parts and the corrective action or disposition of the
defective parts.
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4.2 User's Responsibility:
procedures to ensure that all requirements of this specification are met.
Emphasis shall be placed on the following aspects: '

4.3

4.4

4.4.1

Length
Marking

o o

1a

-]

Pressure test

ssification of Inspections:
assemblies shall be classified as:

The user shall establish adequate inspection

Configuration and end fitting conformance

The examining and testing of these hose

a. Qualiflication inspections
b. Quality conformance inspections

Qualificatlion Inspections:

The qualification inspectionsoutlingd herein

are intended to qualify a manufacturer's hose construction and e
method only.
on the standard or drawing.
method and hose construction used for qualificaiton.
method and hose shall be fully described in the test

attachment
described
attachment
attachment

design standard drawings.
qualified, provided the hose and hose attachment meth

considered
been alterled.
days priorn
of testing

Test Spe

cimens:

nd-fitting
nall be as
i for each
The

report by
he

bd have not

The configuration of the outlet parts s
A number shall be assigne

A1l other end connections shall also

The purchasing agent shall receive notification at least 14

be used
shall be
fabricaf

TABLE V - Test Specimen Configurations

Seven flexible metal hose assemblies of each
for qualifying performance of the manufacturer's product.

standard "AS" séries hose assemblies, as defined in Tpble V,
ed according to)the manufacturer's assembly drawing(s)|.

to start of testing, and shall reply within 7 days prfior to start
of intent to witness theCtesting.

size shall
They

Specimen
No.

Hose
Assemrly

Hose Nominal Tube Size

Type

74

L0 1L
378 H2 548 34 |

1-1/4

1
2

AS136

-04-1

-06-! -08-1 -10-! -12-1 -16-! -20-1

3
4

AS140

£120-000

6120-000 | H120-000 { J120-000 | K120-000 | M120-000 | N120-000

5
6
7

AS136

-04-2

-06-2 -08-2 -10-2 -12-2 -16-2 -20-2

{

Tactual gage point to gage point hose assembly length equal to dimension "Ly" of Table VII.
2pctual gage point to gage point hose assembly length equal to dimension "Ly" of Table VII.



https://saenorm.com/api/?name=8f8d43426ff5ecb742e2397122141a0f

Rev.

AST424 | A SAE, Page 10
4.4.2 Test Schedule and Sequence: The test specimens shall be subjected to
qualification tests in the order indicated in Table VI (from left to
right):
TABLE VI - Test Schedule and Sequence for Qualification Testing
Exami- Flexure :
nation | Proof ] Corro-] Proof | . Proof | Pressure Proof | Burst
Speci- of Pres- | sion | Pres-| Vibra- | Pres-{ Cycling Repeated | Pres- | Pres- |Strauss
men Product| sure Test | sure | tion sure | Endurance| Torque |sure { sure Test
No. 4.6. 1T 462463 46214 6.4 [4.6.2] 4.6.5 475.0 1.6.24.0.7 | 4.6.8
1 X X X X "X X X!
2 X X X X ) x!
3 x X X X X X
4 X X X X X X
5 X X X X X X x) x! X'
6 X X X x X X X
7 X X X X x|
1The assemblied need not meet minimum requirements but all“data should be accurately jrecorded
and included ijn the report.
4.5 Quality|Conform In ions: Quality conformance inspections shall
consist|of the following:
a. Ind{vidual tests (100% inspection)
b. Sampling tests
c. Perjodic control tests
4.5.1 Indivi fonal T Each hose assembly shallf be
subjeqted to thexfollowing:
a. EXamination of product
b. Proof ‘pressure test
4.,5.2 hOse assembly

a.
b.
c.

selected at random from a product1on run when the supp11er has
manufactured an accumulated total of between 5000 and 6000 hose assemblies
made to this specification.

Proof pressure test per 4.6.2
Burst test per 4.6.7
Strauss test per 4.6.8
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4.5.3 Periodic Control Tests: The flexure test in Table VI shall be

performed

according to 4.6.5 except the test shall be conducted at room temperature
on two hose assemblies when a supplier has manufactured an accumulated
total of between 8000 and 9000 hose assemblies made to this specification.

4.6 TJest Methods:

4.6.1 Examination of Product: Hose assemblies shall be visually and

dimensionally inspected to determine compliance with the applicable hose
assembly standard and examined for compliance with requirements of 4.3.

4.6.2 Proof

water
alr or
assemb
(funct

4.6.3 Corros]
subjec

a. Pr
Ta

at room temperature to the applicable pressures of Table
nitrogen as test medium. Pressure shall be held 5 min.
lies shall be thoroughly dried after testing. Fon ¥ndiv]
fonal tests) only, the pressure shall be held 1 min.

ion_Test: Test specimens 5 and 6, as shown ih’Table VI
ted to a corrosion test as follows:

ested under
II using
A1l hose
dual tests

hall be

bssurize the hose assembly to the 70°F operating pressure listed in

ble 11 and maintain the pressure for “steps b through d.

Im
Ad
Re
Pr
Wi
Ta

Hho Qoo T

4.6.4 Vibrat

erse in 3.5% NaCl solution for 8.t0’ 10 min.
dry for remainder of 1 h.
eat b and ¢ for a total of 50 times.
of test assemblies according.'to 4.6.2.
hout removing salt or cleaning hose, continue testing af

le VI sequence.

on Test: Test spectmens 1, 2 and 5, as shown in Table

subjec
shown
operat
stabil
other
perpen

ed to the vibration test. The test specimens shall be
n Fig. 3 and 3A)and pressurized with air or nitrogen to

cording to

I, shall be
ounted as
maximum

ng pressure ab a temperature of 850°F. Hose temperature must be

zed at 850°F '+ 25. One end of the specimen shall be f4
nd vibrated. Vibration shall be induced in three mutua
fcularlaxes, one axis at a time, as follows:

a. Onp_ awits parallel to the plane of the specimen and the cen
the_free end fitting.

b. One axis parallel to the plane of the specimen and the centerline of
the fixed end fitting.

c. One axis perpendicular to the plane of the specimen.

ked and the
ly

teriine of
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TABLE VII - Specimen Lengths

Hose Tube "Ly "Lo"
Size Size

04 1/4 8.0 21.0
06 3/8 10.5 28.0
08 1/2 13.0 35.5
10 5/8 15.0 39.5
12 3/4 16.5 43.5
16 1 19.5 51.5
20 1-1/4 23.0 59.5

GAGE GAGE
POINT POINT

(TYP) ‘ (TYP)

+ -

pd
| 1]
)
A

. \& \
*1 20 = .
] FITTING 2 e | \ .. | .
A R HTTING
L X | y

FITTING — | +— AMNG

AN
R
=7

~

\

A=R+ 2D
D = Hose OD Max
R = Static Bend Radius (Table II)

Refer to Table VII for Dimensions

- Vibration Test (4.56.4) FIGURE 3A = VibratiomTest (4.6.4)/
FIGURE 3 - Ttbra Flexure Test (4.6.5)

4.6.4 (Continued):

The vibration testing consists of three parts: (1) resonance search, (2)
resonant dwell, and (3) sinusoidal cycling. This testing shall be
conducted in the indicated order. The required vibration test envelope is:

5 - 30 Hz +0.015 in

30 53 Hz +1.5G

53 100 Hz +0.005 in
100 - 350 Hz +5.0G
350 490 Hz +0.0004 in
490 - 1000 Hz +10.0G
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