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COUPLING ASSEMBLY, THREADLESS,
FLEXIBLE, FIXED CAVITY, SELF-BONDING

1. SCOPE:

This documept defines the requirements for a threadless, flexible,| seif-
bonding coupling assembly, which, when installed on machined fixed cavity
ferrules, provides a flexible connection for joining tubingrand cdmponents in
aircraft fuel, vent, or other systems. This assembled coupling, Hereafter
referred tol as the assembly, is designed for use from<:65 to 400 9F and at
125 psi operating pressure.

1.1 Product Classification:

The couplipng assemblies shall be of the intégral electrical bonding type.

2. REFERENCES:

2.1 Applicable Documents:

The following documents of the-issue in effect on date of invitaflion for bids
or request| for proposals, form-a part of this document to the extient
specified herein unless otherwise specified.

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

AS568 erospace Size Standard for O-Rings

AS1055 |[Fire/Testing of Flexible Hose, Tube Assemblies, Coils, [Fittings and
Similar System Components

AS1651 [Assembled Coupling, Threadless - Flexible, Fixed Cavity, Self-
Bonding, Envelope Dimensions

AS1652 Coupling Assembly, Threadless - Fixed Cavity Ferrule Type, Self-
Bonding

AS1653 Ferrule, Threadless Coupling - Fixed Cavity Swaged

AS1654 Sleeve, Threadless Coupling - Fixed Cavity Ferrule Type

AS1655 Coupling, Threadless - Fixed Cavity Ferrule Type, Self-Bonding

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering
sciences. 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."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1992 Society of Automotive Engineers, Inc.
All nghts reserved. Printed in U.S.A.

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=79bfe3f3739912ceb0ad940acc75816e

SAE AS*1LbL50 92 B 7943725 0506354 b3b M

SAE AS1650

2.1.1

2.1.2

2.1.3

2.1.4

(Continued):

AS1656 Fitting End, Threadless Coupling - Ferrule or Sleeve, Design
Standard
AS4734 Ferrule, Threadless Coupling - Fixed Cavity, Butt Welded

U.S. Government Publications:

Available from Standardization

Documents

Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

PPP-T-60
PPP-B-565
PPP-B-5

Nat1op=1 Aerospace Standards

Tape, Packaging, Waterproof
Boxes, Folding Paperboard

Boxes Nood w1rebound

Boxes, Shipping Fiberboard, Wood-Cleated
Boxes, Wood, Cleated-Plywood

Boxes, Shipping Fiberboard

Boxes, Paperboard, Metal-Edged and Components
Boxes, Set-Up

Petrolatum, Technical

Tube, Aluminum Alloy, Drawn, Seamless, 6061
Standard Test Fluids; Hydrocarbon

Preservation - Packaging, ‘Methods of

Bonding, Electrical and-Lightning Protection
Calibrating Fluid, Aircraft Fuel System Componen
Liners, Case and Sheet, Overwrap; Water-Vaporpro
Waterproof, Flexible

Rubber, Fluorosilicone Elastomer, 0il & Fuel Res
Sheets, StripS, Molded Parts, & Extruded Shapes.

Sampling Procedure and Tables for Inspection by
Marking'for Shipment and Storage

Identification Marking of U.S. Military Property
Environmental Test Methods
Test Reports, Preparation of
Dissimilar Metals

E? or

istant,

Attributes

tries

Ava1lab1e from Aerospace Indus

NAS1787 Clamp, Tube Mounting

Uniform Classification Committee Publications:

Available fro

Classification Committee, 202 Chicago Union Station, Chicago,

Uniform Classification Commitiee
Uniform Freight Classification Rules

m The Uniform
IL 60606.
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The completed coupled connection utilizing a coupling

assembly to connect two ferrules, which are attached to tube ends.

The connecting device, which constrains the ferrules and

provides a pressure seal and electrical continuity across the ferrules.

2.2 Definitions:
ASSEMBLED COUPLING:
COUPLING ASSEMBLY:

3.

3.1

Assemblie
qualified
Manufactu
coupling
and perfo
qualifica
parts mad
3.2 Materials
Materials
applicabl
uniform i

3.3

to +200 °F in aluminum and -65 to +400 °F in CRES.

combination, a minimum gap of .063 in at 3° misalignment.

TECHNICAL REQUIREMENTS:

Qualification:

furnished under this document shall be products which|are

by meeting all of the requirements covered by thiscdocyument.
ers choosing to produce only a part or parts of the asfembled
hall qualify the part or parts by complying with the requirements

ming all tests of this document.
ion of a part or parts shall be tested with a qualifie
by other qualified manufacturers whenever possible.

and Finishes:

and finishes for the components 'shall be those designa
AS standard drawing. The assembly materials and fini
quality, free from defects, suitable for service, con
acturing practice, and in_ conformance with the applica
ions and requirements stated herein.

ar Materials: Materials shall possess adequate corros
ce characteristics  or shall be suitably protected by t
to resist corresion, which may result from such condi
ar metal combinations, moisture, salt spray, and high-
ation. Dissimilar materials are defined by MIL-STD-88

Fabrication:

1y shall be a lightweight flexible connection for fuel
em\lines using the basic principles of 0-ring sealing.

The assembly
function at a maximum misalignment of 4° or maximum gap of .250 in or, in

The test specimens for

part or

ted on the
sh shall be
sistent with
hle

ion-

ne use of
Lions as
temperature
D

L vent, and
It shall be

res from -65
shall

If a component

uses a sleeve end (AS1656-2-SIZE), the maximum misalignment is 2° or a
maximum gap of .250 in.

3.3.1 Assembled Coupling Components:

The assembled coupling shall consist of

ferrules, 0-ring seals and a coupling assembly, as specified in the
following standards (see Reference AS1651):

a. Two
b, Two
¢. One

AS1653 or AS4734
User defined
AS1652

ferrules:
O-ring seals:
coupling assembly:
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Ferrule: Ferrules shall contain the fixed O-ring cavity. The design of
the 0-ring groove shall be for standard sizes as specified in Table 1.
Attachment of the ferrule to the tubing shall be by mechanical roller
swaging or welding. Ferrule material shall be compatible with the tubing
to which it is attached and shall comply with MIL-STD-889.

Coupling Assembly: Coupling assemblies (AS1652) are provided to simplify
drawing callouts. Ferrules are not considered integral to the coupling
assembly because they are usually installed on tubing fabrication drawing
and vary according to the attachment method.

3.3.3.1 Sleeye: The slTeeve shall conform to ASI654 which is designed to carry
only| hoop stresses and to affect sealing. A portion of thel sleeve
outsfide surfaces shall be circumferentially grooved or ‘knurjled to
faciflitate installation and removal.

Coupfling: The coupling shall lock when manually ‘closed and| shall be
strugturally capable of withstanding both the-axial and bending moment
loads transmitted by the system tubing when<the tubing wall| thickness is
as specified in Table 2. The closure shall have clear indigcation of a
locked condition both visually and by feel. Quick connect pr disconnect
actipn of the latch shall be utilized to allow assembly and| removal with
one hand. The coupling assembly shall provide a bonding mepns which
meets the Class "S" electrical bonding requirements of MIL-B-5087.

3.3.4 Seals:| O-rings are not considered a part of this document exgept for
couplipg qualification test reguirements. O-ring sizes for the couplings
are giyen in Table 1.

TABLE 1 - Physical Requirements

Operating Operating Proof Proof

Pressire Pressure Pressure Pressure

Coupling Min Nin Min Min Burst
Size Neg, (-) Pos {+) Neg (-) Pos (+) Pressure
(Ref) n Hg psig in Hg psig (Min)

08 . 24 125 28 250 375
10 . 24 125 28 250 375
12 . 24 125 28 250 375
24 125 28 250 375
125 28 250 375
125 28 250 375
125 28 250 375
125 28 250 375
125 12 250 375
125 12 250 375
125 12 250 375
125 12 250 375
125 12 250 375

QWA M A e e b
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F-3

.3.5 Dimensions: The assembly envelope dimensions shall be as specified in

AS1651. Part dimensions shall be as specified in applicable AS part
standards.

.6 Weights: The individual components of the coupling shall not exceed the
maximum weights listed on the applicable AS part standards.

Performance:
The assembled coupling shall meet the following performance requirements.
.1 Proof P

positiv proof.pressures listed in Table 1 without leakage as
evidence of other malfunction. Testing is specified in 4.6.2.

and
specified or

.1.1 Posit{ve Pneumatic Leakage: The assembled coupling shball withstand
' pneumdtic pressure equal to the proof pressure for(3 min at yroom
temperature without any visible bubbles startingafter 1 min|at pressure
or other malfunction that would affect assembly.or disassemb]y.

.1.2 Negati{ve Pneumatic Leakage: The assembled-coupling shall no{ exhibit a
decregse in negative pressure exceeding 5 in Hg within a period of
5 min| when subjected to the negative proof pressure.

.1.3 Liquid Leakage: The assembled coupling shall withstand 1iqujd pressure
equal [to the proof pressure for 3 min at room temperature without
allowing the escape of liquid or external wetting from any ppint of the
assembly.

.2 Fuel Registance (Aging): The assembled coupling shall not show evidence of
malfunction or leakage in‘excess of 3.4.1.3 when subjected to high
temperature fuel aging, )200 °F, low temperature fuel aging, -6p °F, and air
dry out] 200 °F. Testling is specified in 4.6.3.

.3 Vibratign: The-assembled coupling shall show no evidence of malfunction or
structural failure and no leakage in excess of 3.4.1.3 after exposure to
vibration levels in accordance with 4.6.4. The resistance acrpss the
coupling shall not exceed 1 Q.

.4 Repeated Assembly: There shall be no evidence of deformation, damage, or
degradation in latching ability to the assembled coupling and it shall not
leak in excess of 3.4.1.3 when subjected to the burst pressure requirements
of 3.4.9, after 100 repeated assembly operations. The resistance across
the coupling shall not exceed 1 Q. Testing is specified in 4.6.5.

.5 Salt Fog: The assembled coupling shall show no evidence of leakage in
excess of 3.4.1.3 when subjected to the Table 1 proof and burst pressures
and shall show no evidence of excessive corrosion, peeling, chipping, or
blistering of the finish nor exposure of base metal under plated surfaces
after being subjected to salt fog. The resistance across the coupling
shall not exceed 1 Q. Testing is specified in 4.6.6.

-5 -
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.4.6 Dust: The assembled coupling shall show no damage such as fouling of parts
and no evidence of malfunction and shall be capable of withstanding Table 1
proof pressures without evidence of leakage in excess of 3.4.1.3 after
being subjected to the dust test. The resistance across the coupling shall
not exceed 1 Q. Testing is specified in 4.6.7.

.4.7 Flexure: The assembled coupling shall withstand Table 1 burst pressure
without evidence of leakage in excess of 3.4.1.3 with no binding or galling
of parts after being subjected to 28 800 flexure cycles with the coupling
at an offset of 3°. Testing is specified in 4.6.8.

.4.8 Pressufe Impulse: € assemble sha i 000 pressure
impulsp cycles as defined in Figure 5 without evidence of malfunction or
leakage in excess of 3.4.1.3. Testing is specified in 4.6.9.

.4.9 Burst:| The assembled coupling shall not rupture nor. show evidence of
leakage in excess of 3.4.1.3 at any pressure up to €he Table |1 burst
pressures. Testing is specified in 4.6.10.

.4.10 Electrical Bonding: The electrical resistance of the assembled coupling,
when measured from tube to tube, shall not.exceed 1 Q at any| time.
Testipg is specified in 4.6.11.

.5 Identification of Product:

Coupling| assembly parts and ferrules shall be marked for identiEication in
accordange with MIL-STD-130 as specified on the applicable AS standard or
drawing.

.6 Workmanship:

Coupling| components shall be manufactured and finished in accordance with
commerciplly accepted-practices and processes.

.7 Cleaningf

The coup|l ingicomponents as supplied shall be free of oil, grease, dirt, or
any other foreign material both internally and externally.

QUALITY ASSURANCE PROVISIONS:
.1 Responsibility for Inspection:

Unless otherwise specified in the contract or purchase order, the supplier is
responsible for the performance of all inspection and test requirements as
specified herein. Except as otherwise specified, the supplier may utilize
his own facilities or any commercial laboratory acceptable to the procuring
activity for the performance of the inspection and test requirements. The
procuring activity reserves the right to perform any of the inspections and
tests set forth in the specification, where such inspections and tests are
deemed necessary to assure supplies and services conform to prescribed
requirements.

-6 -
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4.2 C(lassification of Inspections:
The examining and testing of assemblies shall be classified as:

a. Qualification inspections (4.3)
b. Quality conformance inspections (4.4)

4.3 Qualification Inspections:

4.3.1 Qualification Test Specimens: Aluminum alloy test specimens in accordance
with Figure 1A or 1B and Table 3 shall be used for all tests specified
herein. ified—im 47372 ing for
fabrication of test specimens shall be 6061-T6 in accordance wfith
WW-T-700/6 with dimensions as shown in Table 2. Attachment,of| ferrules to
tubing $hall be in accordance with user specifications.

Qualification of CRES and titanium couplings shall be by similprity,
subject|to approval by the user.

TABLE 2 - Tube Size and Wall Thickness

Coupling Tube Size Tube Wall
Size In Thickness
(Ref) (Ref) /1/ 12/

08 .500 .035
10 .625 .035
12 .750 .035
16 1.000 .035
20 1+250 .035
24 1.500 .035
28 1.750 .045
32 2.000 .035
36 2.250 .042
40 2.500 .042
48 3.000 .042
56 3.500 .049
64 4.000 . 049

/1/ A1l sizes listed are not required for
qualification testing but are included in
the event that the user specifies
additional testing.

727 RTUMnUm drawn tubing, 6061=16 1M
accordance with WW-T-700/6.

4.3.2 Test Schedule and Sequence: Seven test specimens each for coupling sizes
08, 16, 24, 32, and 40 and six test specimens each for coupling sizes 48
and 64 shall be subjected to qualification tests in the order indicated in
Table 3. MIL-R-25988/1A O-rings shall be used for all test specimens.
Sizes other than those listed and smaller than size 64 are considered
qualified by design similarity.
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TABLE 3 - Test Schedule and Sequence

Specimen /3/
Numbers 1 2 3 4 5 6 7
Applicable 4.6.1 4.6.1 4.6.1 4.6.1 4.6.1 4.6.1 4.6.1
Tests 4.6.2 4.6.2 4.6.2 4.6.2 4.6.2 4.6.2 4.6.2

4.6.11 4.6.11 4.6.11 4.6.11 4.6.11 4.6.11 4.6.11
4.6.3 4.6.3 4.6.7 4.6.7 4.6.5 4.6.5 4.6.4
4.6.4 /1/ 4.6.4 /1/ 4.6.11 4.6.11 4.6.6 4.6.6 4.6.2
4.6.2 4.6.2 4.6.8 4.6.8 4.6.9 4.6.9 4.6.11
4.6.11 4.6.11 4.6.2 4.6.2 4.6.2 4.6 2
4.6.10 4.6.11 4.6.11 4.6.11 4.6.11
4.6.10 4.6.10
1/ Spel:imens 1 and 2 will not be subjected to the vibration tests of 4.6.4 in size$ -08,
-16 -24, -32, and -40. A1l other tests are applicable. Specimen 7 will(be-used for
vibfation testing of these sizes. Specimens 1 and 2 in sizes -48 and -64 will be
subfjected to the vibration tests of 4.6.4,
4.3.3 Test Report, Test Samples, and Data for the Procuring Activily: When the
tests |are conducted at a location other than the laboratory ¢f the

with MIL-STD-831, which shall include a report of all tes

ing activity:

st Report: A minimum of three copies of a test report

oytline description of the tests and conditions.

procun
a. T
b.
P
c. Td
as
sh
pd

NQ

4.3.4 Qualif

Tast Sample:

ocuring activity.

st Data:
sembly drawings. « The assembly drawings shall have a ¢
owing all details' in their normal assembled position a
rt numbers of all details and subassemblies.

TE:

request.

consis

4.4 Quality

Conformance Inspections:

The sample which was tested, when requesteq

A minimum'of three sets of engineering data i

!

Log sheets, containing required test data, shall 1
at_ the suppliers test facility and shall be made available upon

ication Inspection Me@hods: Qua]ificatiqn inspection T

in accordance
ts and an

by the

n the form of
t-away section
d shall carry

temain on file

ethods shall

Each coupling component shall be subjected to examination of product as

specifie

4.4.1 Qualit

d in 4.6.1.

y Conformance Inspection Sampling:

If sampling is used to determine

compliance, the sample size shall be in accordance with MIL-STD-105.
Recommended classes, AQLS, and defect characteristics referred to in

MIL-ST

D-105 are presented in 6.2.
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4.2

.4.2.1

5 Te
.5.1

.5.2

.5.3

.5.4

.6 In
.6.1

.6.2

.6.2.1

.6.2.2

Rejection and Retest: Where one or more items selected from a lot fails to
meet the specification, all items in the lot shall be inspected for the
particular characteristic that failed.

Resubmitted Lots: Once a lot (or part of a lot) has been rejected by a
procuring activity (Government or Industrial), before it can be
resubmitted for tests, full particulars concerning the cause of previous
rejection and the action taken to correct the defects in the lot shall be
furnished, in writing, by the manufacturer to the procuring activity.

st Conditions:

Assembly of Test Specimens: O-rings shall be Tubricated with NV-P-236
Petrolatum, or equivalent.

Test Flfrids: Test fluids shall be Type I or Type III, ‘4n accordance with
TT-S-73b or as specified for each test.

Pressure Measurements: Unless otherwise specified, positive pressure
measurements shall have a tolerance of +10 psi. ' Negative presjsures shall
be equal to or greater than the specified value.

Temperature Measurements: Unless otherwise specified, the test specimens
and flujd shall be maintained within +5 °F. Ambient temperature
measurepents shall be taken within 6.9n of the specimen.

spectiop Methods:

Examination of Product: EaCh-assembly or part shall be visuallly and

dimensipnally inspected to determine compliance with this document and the
applicable standard or drawing with respect to material, size,| workmanship,
and AQL| level as specified in Table 12.

Proof Pressure:  Test specimens shall be installed as shown in Figure 2 and
subjected to Table 1 positive and negative proof pressures in [conjunction
with and as specified in other tests.

Negatfive'\Pneumatic Proof Pressure: Test specimens shall be |dry and free
of fuel=or test fluid vapors. The connection between the telst specimen
and vacuum pump shall be 1/2 in nominal hose or tube size minimum and
shall not exceed a length of 10 ft. A stop valve shall be installed
between the test specimen and the vacuum pump. Pressure shall be
measured within 6 in of the test specimen. A negative proof pressure
equal to or greater than the Table 1 specified pressure shall be
maintained for 15 min. The stop valve shall then be closed and the
pressure shall be monitored for 5 min.

Positive Pneumatic Proof Pressure: Test specimens shall be immersed in
water and proof pressure tested to the Table 1 positive value for a
minimum of 3 min. Measurements shall begin after a 1 min stabilization
period. The test fluid shall be dry compressed air or nitrogen.
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4.6.2.3

4.6.3

4.6.3.1

4.6.3.2

4.6.3.3

Positive Liquid Proof Pressure: Test specimens shall be wiped dry and
proof pressure tested to the Table 1 positive value for not less than

3 min and not more than 5 min. The test fluid shall be as specified in
other tests or may be water.

Fuel Resistance: Test specimens 1 and 2, as specified in Figure 1, shall
be mounted on a test fixture, as shown in Figure 2, with 3° misalignment
between tube centerlines for each size coupling to be qualified. Tube end
(L2) shall be rigidly clamped and tube end (L1) shall be clamped with
clearance to allow axial movement of the tube until it is restrained by the
coupling. Clamp blocks adjacent to the coupling shall be spaced 20 in
apart.[ The coupTing shall be centered between clamp blTocks. | The measured
resistpnce across the coupling shall be measured before and -after each step
of the| fuel resistance test per 4.6.11.

High| Temperature Aging: Proof pressure test the test specimens in
accordance with 4.6.2.3 and Table 1 positive proof pressure| using
TT-S+735, Type III test fluid. The pressure shall then be [reduced to
psi and ambient and fluid temperatures shall be increaspd to 200 °F.
temperature stabilization, the test :shall be continued for a

imum of 72 h maintaining a fluid and ambient temperature|l of 200 °F.
completion and while at 200 °F, the specimens shall be|l subjected to
sitive proof pressure test in accordance with 4.6.2.3. | The ambient
Tuid temperatures shall then be' reduced to room temperpature

condjition.

Low [femperature Aging: The TT=<S-735 Type III test fluid shall be removed
from| the test specimens and_ the specimens filled with TT-S-[735 Type I
test| fluid. The test specimens shall be proof pressure tested in
accordance with 4.6.2.3. The pressure shall then be reduced to 125 psi
and pmbient and fluid- temperatures shall be lowered and stapilized at

-65 PF.

est shall'be continued for a minimum of 72 h maintainipg a fluid and

ipnt temperature of -65 °F. Upon completion and while at -65 °F, the

imens .shall be subjected to a positive proof pressure test in

dance with 4.6.2.3. The ambient and fluid temperatures shall then

ipcreased to room temperature conditions, the test fluid| drained, and
nacimens—dried ithout—disassemb s 8o atu 8-S fixtur‘e.

High Temperature Drying: The test specimens while vented to the
atmosphere shall be maintained for 168 h at 200 °F. Upon completion, the
specimens shall be filled with TT-S-735 Type I test fluid and the low
temperature test in accordance with 4.6.3.2 shall be repeated one
additional time except upon completion the test fluid will not be
drained. Resistance across the coupling shall then be measured in
accordance with 4.6.11. Without disassembly of the couplings or removal
from the test fixture, the couplings shall be subjected to vibration
testing in accordance with 4.6.4.
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4.6.4 Vibration:
4.6.4.1 Line Sizes -48 through -64: At the completion of the fuel resistance
test in accordance with 4.6.3, and without disassembly or removal from
the test fixture, test specimens 1 and 2 shall be subjected to vibration
testing at room temperature. The vibration time shall be divided equally
between the specimen pressurized with TT-S-735, Type I test fluid at

125 psi and at the Table 1 negative operating pressure while empty. The
resistance across the coupling shall be periodically measured in
accordance with 4.6.11.

each axis and

st ieve].

sponse: Frequency response plots of transmissibility
esponse/input) versus frequency for the equipment response points.

equencies associated with minimum performance or othen
lected for resonance dwell points shall bécidentified
ints.

ronological Log: The log shall contain clear descript
ing performed and shall include all, pertinent informat
ncerning conduct of test, equipment performance, ident
scription of failures, and/or_degradations during the

frequencies
on response

jon of test
jon

ification and
vibration

sting shall be fully documented as well as the remedial action
ken.

et OO T T WV M0 o -

4.6.4.1.1 nance Survey: A sinusoidal resonance survey shall be made in each
ogonal axis noted in Figure 2. The frequency sweep shall be made
1y from 5 to 2000 Hz at .024 in double amplitude, or 42 g,
ichever is less. «Resonance points shall be noted and resonance
rded and the modes of each resonance described. Resonlant points
for resonance vibration shall be determined by input [versus output
1s as obtained per 4.6.4.1 (b). A resonance is defingdd as a
ificatidn of output to input level by a factor of two |or more.
4.6.4.1.2 soidal Vibration Test: The test specimens shall be vibrated in
ovthogonal axis, as shown on Figure 7A, with up to tWo resonance
¥s' in the 5 to 2000 Hz range, for test times specified in Table 5.

If more than two resonance frequencies are noted, only the most severe
points shall be used for resonance dwell. The double amplitudes or
acceleration levels shall be in accordance with Table 4.

TABLE 4 - Vibration Levels (Sinusoidal)

Fregquency Amplitude or Acceleration Level
5 - 18 Hz .10 in Double Amplitude

18 - 24 Hz +1.5g

24 - 50 Hz .036 in Double Amplitude

50 - 1000 Hz +5 g
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TABLE 5 - Vibration Test Times

Number of Resonances 0 1 2

Total dwell times at resonance 0 30 60
points {minutes)

Total cycling time (minutes) 90 60 30

4.6.4.2 Line Sizes -08 thru -40: (Specimen No. 7 Only)

Resonant modes shall be monitored aurally and visually by| comparison of
input versus output level and by waveform shape change. [nput
vibration spectrum shall be within the tolerance of +3/-1/.5 dB below
500 Hz and within +3.dB between 500 and 2000 Hz except thpt +6 dB are
permissible over @)cumulative bandwidth of 200 Hz maximum| between

5090 and 2000 Hz{ ) Vibration frequency tolerance shall be 2% or +1/2 Hz
beJow 25 Hz. . Vibration amplitude tolerance shall be +10%| as used in
sinpusoidal vibration. A detailed chronological test log shall be
majntained_to verify conformance with test requirements.

The outboard end of each tube shall be suitably plugged apd ported to
provide for test fluid fi]ling and pressurization. Test Fluid shall be
Stoddard SoTvent per MIL-C-7024C pressurized to 125 psig + 10 for all
testing. The x- and y-axis of vibration shall be performed
horizontally with the fixture rigidly mounted to a slip plate. The
x-axis vibration shall be along the axial centerline of the tube
assemblies. (Disregarding the 1-1/2° per tube offset). The y-axis
shall be perpendicular to the tube centerline. The z-axis shall be
perpendicular to the tube centerline but mutually perpendicular to the
x- and y-axes. See Figure 7B.

A1l vibration testing shall be performed at room temperature.
Electrical bond testing per 4.6.11 shall be conducted periodically.
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4.6.4.2.2 Nongunfire Vibration:
4.6.4.2.2.1 Sinusoidal Vibration:
4.6.4.2.2.1.1 Resonance Survey: A sinusoidal resonance survey shall be made in

each orthogonal axis noted in Figure 7B. The frequency sweep shall
be made slowly from 5 to 2000 Hz at .024 in double amplitude, or

+2 g, whichever is less. Resonance points shall be noted and
resonance recorded and the modes of each resonance described.
Resonant points used for resonance vibration shall be determined by
input versus output response levels.

4.6.4.2.2.1.2 |Frequency Cycling and Resonance Dwell: Test specimens| shall be
vibrated in each orthogonal axis as shown on Figure 78|, with up to
two resonance dwells in the 5 to 50 Hz range, for test| times
specified in Table 5. If more than two resonant frequencies are
noted, only the most severe points shall be used for resonance
dwell. The double amplitude and acceleration levels shall be in
accordance with Table 6.

TABLE 6 - Vibration Levels (Nongunfire)

Frequency Acceleration or Double Amplitude
5- 9 .20 in Double Amplitude
9 - 17 .10 in Douible Amplitude

17 - 29 #1.5¢

29 - 50 .036~in Double Amplitude

Logarithmic cycling sweep periods shall be 7.5 min per| 5-50-5 Hz
cycle. The actual -input and response accelerations shall be
plotted for onelpartial cycle, 5 to 50 Hz and selectiop of
resonances from'4.6.4.2.2.1.1 shall be confirmed. If more than two
resonances tare encountered, the two most severe shall pe utilized
as evidenced by output versus input acceleration levell. Double
amplitudes and acceleration level shall be per 4.6.4.2.2.1.2. The
test <specimens shall not exhibit leakage during or subsequent to
test.- At each resonance, retuning shall be performed as necessary
to‘maximize the response. Amplitude, response and frequency at the

4.6.4.2.2.2 Random Vibration: Prior to the test on each of the three orthogonal
axes, the fixture with specimens shall be equalized to provide
conformance with the vibration levels below.

The fixture with specimens shall be subjected to 3 h on each axis of
vibration testing utilizing the acceleration levels of Table 7.

The actual control input response levels shall be plotted from
50 to 2000 Hz as G°/Hz versus frequency and the overall gravity
root/mean square at start, .5, 1.5, and 3 h into test shall be
recorded.
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4.6.4.2.3 Gu*fire Vibration:

4.6.4.2.3.1
4.6.4.2.3.1.1

4.6.4.2.3.1.2

TABLE 7 - Acceleration Levels (Nongunfire)

Frequency (Hz) Power Spectral Density Gzlﬂz
50 - 300 Beginning at .04 increasing at
approximately +5 dB/Octave to
.75 at 300 Hz
300 - 1000 Flat at .75
1000 - 2000 Beginning at .36 decreasing

-6 dB/Octave to .09 at 2000 Hz

(Overall +28.1 G rms)

$inusoidal Vibration:

Resonance Survey: The data obtained in 4.6¢4.2.2.1.1
to the extent applicable to conduct gunfire vibration

Frequency Cycling and Resonance Dwell: " Utilizing any

shall be used
testing.

resonance

frequencies encountered in 4.6.4.2:2:1.1, resonance dwell times and

cycling times in minutes on each orthogonal axis shal
Table 9. Double amplitudes or :accelerations shall be
with Table 8.

TABLE 8 - Vibration Levels (Gunfire)

Frequency (Hz) Double Amplitude or Acceleration
50 - 81 .036 in Double Amplitude
81 - 210 +12 6
210 - 297 .00532 in Double Amplitude
297 ~500 +24 6

Logarithmic cycling time from 50-500-50 Hz shall be 7

TheCactual control input and response accelerations f
sweep from 50 to 500 Hz shall be plotted anq se]ectioF
The fixed narrow band dwells shall be performed by swe
frequency about +5% of the specified center frequency.
example, the 100 Hz dwell shall be performed from 95 t

The sweep rate shall be approximately the same as that
sweep testing in the same frequency range.

be per
in accordance

5 min.

r one partial
of equipment

eping the
For
o 105 Hz.
used for the
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TABLE 9 - Vibration Test Times (Gunfire)

Number of resonances 0 1 2 3
Sweep time 30.0 22.5 15.0 7.5
Resonance dwell time -~ 7.50 15.00 22.50

fixed dwell at the
following center

frequencies:
Fp = 67 Hz 7.50 7.50 7.50 7.50
100 Hz 7.50 7.50 7.50 7.50
135 Hz 7.50 7.50 7.50 7.50
267 Hz 7.50 7.50 7.50 7.50
300 Hz 7.50 7.50 7.50 7.50
335 Hz 7.50 7.50 7.50 7.50
400 Hz 15.00 15.00 15.00 15.00
467 Hz 7.50 7.50 7.50 7,50
500 Hz 7.50 7.50 7.50 7.50

Total time each axis 120.00 120.00 120.00 120.00

4.6.4.2.3.1.3 |Selection of Resonance Dwells Bordering Fixed Dwells: | When
equipment resonance occurs within.45% of a fixed dwelll frequency,
the fixed dwell period shall be omitted and only the resonance
dwell performed. The omitted;fixed dwell time shall then be added
to the sweep time. Retuning-shall be performed as negessary to
maximize response at eachcequipment resonance.

4.6.4.2.3.2 Rpndom Vibration: Priorto the test on each of the three orthogonal
akes, the fixture with specimens shall be equalized to provide
cpnformance with the .vibration levels below.

The fixture with-specimens shall be subjected to 30 min [on each axis
of vibrationitesting utilizing the acceleration levels gf Table 10.

The actualycontrol in?ut and response levels from 500 tq 2000 Hz
shall be-plotted as G°/Hz versus frequency and overall G| rms at start
aphd end of test shall be recorded.

TABLE 10
Frequency (Hz) Power Spectral Density Gz/Hz
500 - 1000 2.9
1000 - 2000 Decreasing -9 dB/Octave

{Overall = 50.4 G rms)
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4.6.5

4.6.6

4.6.7

4.6.8

Repeated Assembly: Test specimens 5 and 6 shall be mounted as specified in
Figure 3 with a misalignment of 3° between tube centerlines. The coupling
of each test assembly shall be unlatched, removed from the ferrules and
sleeve, reinstalled, and latched 100 times. The ferrules and sleeve shall
not be separated during this test. After completion of the test, the
assemblies shall be proof pressure tested in accordance with 4.6.2.3 using
TT-S-735, Type III, test fluid. The resistance across the coupling shall
be measured in accordance with 4.6.11.

Salt Fog: Test specimens 5 and 6 as shown in Figure 1 shall be mounted in
a suitable chamber and exposed to salt fog for 168 h in accordance with
MIL-STP=8 9 g te e be jsubjected to
the prpof pressure test of 4.6.2.3 except that the pressures pf 5 and 250
psi shpll be held for a period of 1 min each. The resistance across the
assembfled coupling shall be measured in accordance with 4.6.1f1.

ounted in a

810,

1 be

ith 4.6.2.3
The

accordance

Dust: | Test specimens 3 and 4 as shown in Figure 2 shall be
suitablle dust chamber and tested in accordance with MIL-STD-
Method| 510.3. After the dust test, a proof pressure test sha
performed using TT-S-735, Type III, test fluid“in accordance
except| hold pressures of 1, 5, 25, 50, and«125 psi for 1 min.
res;st=nce across the coupling assembly shall be measured in
with 4.6.11.

Assembly Flexure: Test specimens 3.and 4 as shown in Figure |1 shall be
mounted in the flexure test setup as illustrated by Figure 3. The 12 in
tube shall be rigidly fixed and“the 20 in tube shall be initially
misaligned 3° between the tube centerlines. Axial movement of the 20 in
tube shall be constrained only by the coupling assembly. Thel test setup

displacement during flexure shall be equivaient to +.5° movement in each
directfion from the initial 3° misalignment of the tube. Flexure shall be
conduc ed.at 60 cpm-£ 5 anq the test fluid sha]l be TT-S-735,[ Type 1. Each

test f1u1d at a temperature of 200 °F for a m1n1mum'of 1h.

c. While at 200 °F and misaligned, the test specimen shall be proof
pressure tested in accordance with 4.6.2.3 for a minimum of 5 min.

d. The pressure shall then be reduced to Table 1 operating pressure, the
test specimen shall be flexure tested for a minimum of 4 h at 200 °F
(14 400 total cycles).

e. While at 200 °F and misaligned, the test specimen shall be proof
pressure tested in accordance with 4.6.2.3 for a minimum of 5 min.

f. The test specimen shall then be depressurized and soaked while full of
test fluid, at -65 °F for a minimum of 1 h.
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4.6.8

4.6.9

(Continued):

g. While at -65 °F, the pressure shall be increased to Table 1 operating
pressure, and the test specimen flexure tested for a minimum of 4 h
(14 400 total cycles).

h. While at -65 °F and misaligned, the test specimen shall be proof
pressure tested in accordance with 4.6.2.3 for a minimum of 5 min.

Pressure Impulse: Test specimens 5 and 6 as shown in Figure 1A shall be
installed in test fixture in accordance with the requirements of Figure 4.
The spe i ith 4.6.2.3.
Pressure surges at 0 to 180 to 0 psi (430 psi) shall be applied at a rate
of 20 t¢ 60 cpm with pressure traces conforming to Figure 5.~ [fest sequence
as follows:

a. 50 P00 pressure surge cycles at room temperature
b. 1 h[soak at 200 °F.

¢c. 50 000 pressure surge cycles at 200 °F

d. Proof pressure test at 200 °F in accordance‘with 4.6.2.3

The elegctrical continuity shall be monitoned periodically duripg this test
in accordance with 4.6.11.

4.6.10 Burst:| Test specimen numbers 1, 3,.@nd 5 in accordance with Figure 1A

4.6.11

5. PREPARATION FOR DELIVERY:

5.1 Preservatjioniand Packaging:

5.1.1

5.1.2

shall be mounted as specified in _Figure 2. The specimens shafll be
pressurized to the Table 1 burst pressure at room temperaturel for 2 min.
The pressure shall be increased until failure occurs and the [failure mode
shall be recorded. Test fluid may be water.

Electrjcal Bonding: The electrical resistance shall be measured from tube
to tube across the assembled coupling per Figure 1, using a spitable
instrument to verify compliance with the requirements of MIL-B-5087,
Class § bonding.

Level A: The parts specified herein shall be preserved in accordance with
Method III of MIL-P-116 and unit package in containers conforming to
PPP-B-566, PPP-B-665, or PPP-B-676. The gross weight of the boxes shall
not exceed the weight limitations of the applicable container
specification.

Level C: The parts specified herein shall be preserved and packaged in
accordance with the manufacturer’s commercial practice.
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5.2 Packing:
Packing shall be level A, B, or C as specified (see 6.2).

5.2.1 Level A: The parts specified herein shall be preserved and packaged to
meet 5.1.1 shall be packed in exterior type shipping containers conforming
to PPP-B-585, PPP-B-591, PPP-B-601, PPP-B-636, or PPP-B-576. Insofar as
practical, exterior containers shall be of uniform shape and size, of
minimum cube and tare consistent with the protection required and shall
contain identical quantities. The gross weight of each pack shall be
limited to approximately 200 1b. Containers shall be closed and strapped
in accprdance wi € applicable container specifi ppendix

. Containers shall be provided with a case liner confprming to

MIL-L-}0547 and shall be sealed in accordance with the appendjix thereto.

The cage liner shall not be required when the unit, intermedipte or

exteripr container, conforms to PPP-B-636 and is sealed at al) joints and

seams, | including manufacturer’s joint, with tape conforming tp PPP-T-60.

5.2.2 Level B: The parts specified herein shall be preserved and packaged to
5.1.1 shall be packed in domestic-type exterior containers copforming to
PPP-B-585, PPP-B-591, PPP-B-601, PPP-B-636j or PPP-B-576. Exterior
contaipers shall be of minimum cube and tare consistent with the protection
required. Insofar as practicable, exterior containers shall be of uniform
size apd shape, and shall contain identical quantities. The gross weight
of each pack shall be limited to approximately 200 1b. Contajiners shall be
closed|and strapped in accordance with the applicable container
specifjcation or appendix thereto. When fiberboard containerf are used,
the fiberboard shall conform to the special requirements of PPP-B-636.

5.2.3 Level (: Packages which require overpacking for acceptance by the carrier,
shall be packed in exterior-type shipping containers in a manper that will
ensure|safe transportation at the lowest rate to the point of|delivery.
Contaiters shall meet uniform freight classification rules or|regulations
of other common_¢arriers, as applicable to the mode of transpprtation.

5.3 Marking:

Interior|and exterior containers shall be marked in accordance with
MIL-STD-129

5.3.1 Packing Date: The date of packing shall be marked on all interior and
exterior containers.

6. NOTES:
6.1 Intended Use:

The parts are intended for joining tubing in aircraft fuel, vent, or other
systems where the designed operating pressure, temperature, and electrical
resistance of the coupling assemblies are within the requirements of this
document. Installations in which the limits specified herein are exceeded,
or in which the application is not covered specifically by this document will
be subject to the approval of the user.
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6.1 (Continued):

CRES coupling assemblies and ferrules are intended for use with CRES tubing
systems in fire zones or in temperatures up to 400 °F maximum (within seal
limitations).

Titanium ferrules and sleeves are intended for use in titanium tubing
systems.

6.1.1 Fire Resistance: When fireproofing or fire resistance is a requirement,
the test shall be conducted to the procedures and requirements specified in
AS1055.

6.2 Recommended Sampling Criteria:

Recommended defect classification and characterization are shown| in Tables 11

and 12.
TABLE 11 - Defect Characteristics
Class AQL Characteristic
Critical 100% Likely to resul®;in hazardous or

unsafe conditions

Major 1.0% Likely to cause malfunction, or
reducing usability of the part

Minor A 4.0% May have a slight effect on
usability
Minor B 6.5% Essentially no effect on usability

TABLE 12 - Classification of Defects

Part or\Std. Class Characteristic
Fernule, Major AS1656-1-( )} End, D Dia.
Swaged 1.0% AQL
AS1653 Minor A B & C Dim.

4.0% AQL

Minor B Remainder

6-5%—AQL
Sleeve Major A Dia., B Dim.
AS1654 1.0% AQL

Minor A C Dia.

4.0% AQL

Minor B Remainder

6.5% AQL
Coupling Major € Dia., C Dim,
AS1655 1.0% AQL

Minor A D Dia.

4.0% AQL

Minor B Remainder

6.5% AQL

- 19 -

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=79bfe3f3739912ceb0ad940acc75816e

SAE ASx1b50 92 W@ 7943725 0506372 bS5l WA

SAE AS1650

6.3 Ordering Data:
The prodqurement documents should specify:
a.

b.

The
The
The
The

The
and

The
shi

TABLE 12 (Continued)

Part or Std. Class Characteristic
Fitting End Major A, B, F, G, Dia.
AS1656-1-( ) 1.0% AQL

Minor A D & E Dim.

4.0% AQL

Minor B Remainder

6.5% AQL
Fitting End Major L, M Dia., K Dim.
AS1656-2-( ) 1.0% AQL

Minor A H Dia.

4.0% AQL

Minor B Remainder

6.5% AQL
Ferrule, Major AS1656-1-( ) End, A Dia<
Welded 1.0% AQL
AS4734 Minor A B8 & C Dia., .035 Dim:

4.0% AQL

Minor B Remainder

6.5% AQL

title, number, and date of-this document.
applicable "AS" part .namber and drawing number.
size or special features desired.

data requirements (see 4.3.2).

applicable Yevels of preservation, packaging, and packing (see 5.1,
5.2).

samples subject to destructive testing are not to be cgnsidered or
qped as part of the contract or order.

PREPARED BY SAE SUBCOMMITTEE G-3A,
AEROSPACE COUPLINGS OF COMMITTEE G-3,
AEROSPACE COUPLINGS, FITTINGS, HOSE, AND TUBING ASSEMBLIES
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FIGURE 1A - Test Specimens 1 Through 6
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FIGURE 1B - Test Specimen 7
NOTE: End

caps E, and E, to be compatible with test requirements.
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