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fluid connection fi

1.2 Classification:
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engineering stang

improvements. It
in Section 6.

2. REFERENCES:

2.1 Applicable Docun

The following pub
of SAE publicatio
the date of the pu
references cited H
however, supersg

This SAE Aerospgce Standard (AS) establishes the requirements for 37° flared tube or ma

chined cone
tings (see Section 6) for use in all types of fluid systems.

NAS, or other
b to 37° flared

rnished in the types and styles designated by the applicable AN, AS, MS,
ard drawings. This specification is the same as MIL-F-5509 as applicabl

tube fittings except for updated materials and process specifications and industry coordingted general

s intended to serve as a procurement specification for the fittings descriljed herein and

hents:
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2.1.1 SAE Publications:

21.2

AMS 2486
AMS 2488
AMS 4112

AMS 4124
AMS 4134

AMS 4141

Available from SAE, 400 Commonwealth Drive, Warrendale, PA

Conversion Coating of Titanium Alloys, Fluoride Phosphate Type
Anodic Treatment, Titanium and Titanium Alloys

15096-0001.

Aluminum Alloy Bars, Rods, and Wire, Rolled, Drawn, or Cold Finished

4.4Cu - 1.5Mg - 0.60Mn (2024-T6)

Bars, Rods, and Wire, Rolled, Drawn or Cold Finished, 5.62N 2.5Mg 1.6Cu 0.23Cr
Aluminum Alloy Die Forgings 4.4Cu - 0.85Si - 0.80Mn - 0.50Mg (2014-T4)

Solution Heat Treated

Forgings, Die, 5.6Zn - 2.6Mg - 7.6Cu - 0.23Cr, Solution and Precipitation Heat

AMS 4610
AMS 4928
AMS 5639
AMS 5646
AMS 5648
AMS 6370
AMS 6382

AS478
AS1376
AS1708
AS4395
AS4396
ARP4784

U.S. Goverrn
700 Robbin

P-C-437
QQ-A-225/6
QQ-A-225/9

QQ-A-367

QQ-P-35
QQ-P-416

ment Publications:
5 Avenue, Philadelphia, PA-19111-5094.

QQ-S-763

Treated

Bars and Rods, Brass, Free Cutting 61.5Cu 3.1Pb 352Zn, Half Hard. (H
Titanium Alloy Bars and Forgings, 6Al-4V, Annealed, 120,0001psP (82
Bars, Wire, Forgings, Tubing and Rings, 19Cr 10Ni Solution Heat Tre
Bars, Forgings, Tubing and Rings, 18Cr 11Ni 0.60 (Cr + Ta); Solution
Bars, Forgings, Tubing and Rings, 17Cr 12Ni 2.5Mo, Soldtion Heat T
Steel Bars, Forgings and Rings, 0.95Cr 0.20Mo (028-0.30C)

Steel Bars, Forgings and Rings, 0.95Cr 0.20Mo (0:38-0.43C)

Identification Marking Methods

Alternate Dimensions, Center Body Section;, Shape Fluid Fitting, Des
Fitting End, Flared, Female, Standard Dimensions for

Fitting End - Flared Tube Connection,"Design Standard

Fitting End - Bulkhead Flared Tube Connection, Design Standard
Performance and Evaluation Eriteria, Surface Defects, Requirements|

Available-from DODSSP, Subscription Services De

Cleaning Compound, High Pressure (Steam) Cleaner
Aluminum Alloy Bar, Rod, and Wire; Rolled, Drawn, or Cold Finishe

02)
7 MPa) Yield
ated

Heat Treated
eated

gn Standard

for

5k, Building 4D,

d, 2024

Aluminum\Alloy Bar, Rod, Wire, and Special Shapes; Rolled, Drawn, or Cold

Finished; 7075

Aluminum Alloy Forgings

Passivation Treatments for Corrosion-Resisting Steel
Plating, Cadmium (Electro-deposited)

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

MIL-S-5626

MIL-H-6083
MIL-H-6088
MIL-S-6758
MIL-H-6875
MIL-A-8625

Steel:
Applications)

Hydraulic Fluid, Petroleum Base, For Preservation and Operation
Heat Treatment of Aluminum Alloys

Chrome Molybdenum (4140) Bars, Rods and Forging Stock (For Aircraft

Steel, Chrome-Molybdenum (4130) Bars and Reforging Stock (Aircraft Quality)

Heat Treatment of Steels (Aerospace Practice, Process For)
Anodic Coatings, for Aluminum and Aluminum Alloys
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2.1.2 (Continued):
MIL-S-8879
MIL-H-46170
ANA Bulletin No.

FED-STD-595

Screw Threads, Controlled Radius Root With Increased Minor Diam
Specification For

eter: General

Hydraulic Fluid, Rust Inhibited, Fire Resistant Synthetic Hydrocarbon Base

431 Air Force-Navy Aeronautical Bulletin Fittings, Flared, Classification of Defects of

Colors Used in Government Procurement

MIL-STD-10p

MS20819
MS24385
MS24386
MS33583
MS33584
MS33656
MS33657

AN818

2.1.3 ANSI Publicgtions: Available from ANSI, 11 West@2nd Street, New York, NY 1003¢
ANSI/ASME|B46.1 Surface Texture (Surface'Roughness, Waviness, and Lay)

2.1.4 ASTM Publi¢ations: Available from ASTM; 1916 Race Street, Philadelphia, PA 191

ASTM A 104
ASTM A 370
ASTM B 16

ASTM B 154

3. TECHNICAL REQUIREMENTS:

3.1 Material:

Sampling Procedures and Tables tor Inspection by Attributes

Sleeve, Flared Tube Fitting

Fitting End, Flared Tube Connection, Precision Type, Standard Dim
Fitting End, Bulkhead Flared Tube Connection, Precision Type, Sta
Tubing End-double Flare, Standard Dimensions for

Tubing End Standard Dimensions for Flared

Fitting End, Standard Dimensions for Flared Tube Connection and (
Fitting End, Standard Dimensions for Bulkhead-Flared Tube Conne

Nut, Tube Coupling, Short

Steel Bars, Carhon, Cold-finished, Standard Quality
Steel Products, Mechanical Testing of

ensions
ndard Dimensions

basket Seal

tion

-8002.

D3-1187.

Specification for Free-Cutting Brass Rod, Bar and Shapes for Use in Screw

Machines
Copperand Copper Alloys, Mercurous Nitrate Test for

Fittings shall be fabricated of materials listed in Table 1 or as specified on the applicable part standard

drawing.
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TABLE 1 - Materials

Alloy and Material
Material Type of Part Form /1/ Specification Temper Code
Aluminum alloy Straight fittings, nuts Bars, rods QQ-A-225/6 2024-T6 or T851 D
AMS 4112 2024-T6 D
QQ-A-225/9 7075-T73 W
AMS 4124 7075-T7351 %
Shape fittings, nuts Forgings QQ-A-367 2014-T6 D
AMS 4134 2014-T6 D
QQ-A-367 7075-T73 W
AMS 4141 7075-T73 W
Shape fittings Bars QQ-A-225/6 2024-T6 or T851 D
AMS 4112 2024-T6 D
QQ-A-225/9 7075-T73 %
AMS 4124 7075-T7351 W
Carbon steel /2/ Fittings, nuts, sleeves Bars, rods ASTM A 108 1137 None
MIL-S-6758 4130 None
AMS 6370 4130 None
MIL-S-5626 4140 None
AMS 6382 4140 None
Shape fittings Forgings ASTM A 108 /3. 1137 None
MIL-S-6758 [3/ 4130 None
AMS 6370 4130 Cold Finished None
MIL-S-5626’/3/ 4140 None
AMS 6382 4140 Cold Finished None
Copper-base alloy, Sleeves Bars, rods ASTM B 16 Alloy 360, half hard B
brass AMS 4610 Alloy 360, half hard B
Corrosion-resistant Fittings, nuts, sleeves Bars QQ-S-763 Class 304, Cond A J
steel AMS 5639 Class 304, Cond A J
QQ-S-763 Class 316, Cond A K
AMS 5648 Class 316, Cond A K
QQ-S-763 Class 321, Cond A R
AMS 5645 Class 321, Cond A R
QQ-S-763 /4] Class 347, Cond A S
AMS 5646 /4/ Class 347, Cond A S
Shape fittings Forgings QQ-S-763 Class 304, Cond A J
AMS 5639 Class 304, Cond A J
QQ-S-763 Class 316, Cond A K
AMS 5648 Class 316, Cond A K
QQ-S-763 Class 321, Cond A R
AMS 5645 Class 321, Cond A R
QQ-S-763 /4/ Class 347, Cond A S
AMS 5646 /4/ Class 347, Cond A S
Titanium alloy Fittings, nuts Bars AMS 4928 6Al-4V annealed T
Shape fittings Forgings AMS 4928 6Al-4V annealed T

11/ The center body section of shape fittings machined from bar or oversized forgings shall conform to AS1376.

12/ The hardness of finished carbon steel parts shall be 90 HRB to 31 HRC per 3.1.4. If the materials are procured with this requirement as a

supplement to the specification, the purchase order shall specify that any heat treatment applied shall be per MIL-H-6875 (see 3.1.2.2).
13/ This document is for bar from which forgings shall be made and only the chemical composition applies.
14/ Type 347 corrosion-resistant steel shall not be used for new manufacture but type code "S" parts may be used until existing stocks are

depleted.
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3.1.2 Heat Treatment:

3.1.2.1 Aluminum Alloy: Aluminum alloy fittings and nuts shall be supplied in the final temper as shown in
Table 1. When fitting material is purchased in other than the final temper, the process control shall be

in accordal

3.1.2.2 Steel:

nce with MIL-H-6088.

3.1.4, heat treatment shall be in accordance with MIL-H-6875.

3.1.3

Internal Strain of Copper-base Alloys:

When required additional processing is required to comply with the hardness requirements of

Fittings fabricated from copper-base alloys shall have no

internal strai
evidence of

3.1.4 Additional P

of the finishdg
fittings below
case the hatrf

3.2 Design and F&

The design an
and tube ends
MS33584, MS
treatment and
oversized forg

3.2.1 Shape and H

cracks indicates internal strain and is not acceptable.
nysical Properties: Unless otherwise specified on the applicabléxdrawin

a hardness of 20 HRC, hardness tests shall be made using-the Rockwel
(dness shall be within the range of 92 to 99 HRB.

brication:

i fabrication of the fittings shall be in accordafice with the applicable dra

ngs shall conform to AS1376.

orm Restrictions: Abrupt+eductions of section shall be avoided. Small

adjoining relatively heavy body sections-shall be transition into the heavier sections b

fillets.

3.2.2 Passages:

3.2.2.1 Drill Offset:

the drilled
through t

On straight-fittings where the fluid passage is drilled from each end, th
holes at the/’meeting point of the drills shall not exceed .015 in. It shall bg

the passade.-This does not mean that the drilled passage may be smaller than that
detail drawlings

!

N as revealed by the test specified in 4.4.2. Atter testing, the parts shall b

d carbon steel parts with plating removed shall be 92 HRB t6, 31 HRC. F

shall be in accordance with AS1708, AS4395, AS4396, MS24385, MS24

B3656, or MS33657 as applicable. Dimensional requirements are applicg
protective finishing. The center body-section of shape fittings machined from bar or

e examined, any

DS, the hardness
pr carbon steel
B scale, in which

vings. The fitting
1386, MS33583,
ble after heat

external sections
means of ample

e offset between
possible to pass

fluidpassage a ball whose diameter is .020 less than the minimum dianpeter specified for

required by the

3.2.2.2 Cross Sec

tion at Fluid Path Junction:

On shape fittings, the cross-sectional area at the junction of

fluid passages shall be such that it shall be possible to pass through the fitting from end to end, a ball
whose diameter is not less than .7 times the minimum diameter specified for the smaller passage.



https://saenorm.com/api/?name=da98ef10533717d4326676086375f127

SAE  AS4841

3.2.3 Threads: Straight threads shall be of unified form and shall conform to MIL-S-8879

unless otherwise

specified. Steel, corrosion-resistant steel, and aluminum alloy threads may be cut, ground, or rolled

(see 3.2.3.1). Copper alloy threads shall be cut or ground only.

3.2.3.1 Rolled External Threads: Laps and seams, whose depths are within the limits of Table 2, are

acceptable on the crest, and the nonpressure thread flank above the pitch diameter

. Laps and seams

are not acceptable on any part of the pressure thread flank, in the thread root, or on the nonpressure
thread flank extending from above to below the pitch diameter (see Figure 1). Stress cracks are

unacceptable.

TABLE 2 - Depth of Laps, Seams, Surface Irregularities,
and Discontinuities in Rolled Threads

Size Code Depth, Inch, Max

02 .006
03 .006
04 .007
05 .007
06 .008
08 .009
10 through 32 0410
PEAMISSIBLE (SEE TABLE 2) NON PERMISS
pURF ACE LAPS LAPS -
IRREGULARITIES
p @ MAJOR \

I A\— @ PITCH —

VA AVARVG e —

IBLE

NON PRESSURE
FLANK

LAPS NOT EXCEEDING .0008 IN DEPTH
ARE FERMISSIBLE IN THREAD RUNOUT AREA.

FIGURE 1 - Laps and Surface Irregularities in Threads

3.3 Finish:

3.3.1 Aluminum Alloy Fittings: Aluminum alloy fittings, sleeves, and nuts shall be anodized in accordance

with MIL-A-8625, Type Il, Class 2, dyed blue or brown as applicable (see 3.4.4) and
sealed.

shall be duplex
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3.3.2

3.3.3

3.34

3.35

3.4

34.1

3.4.2

3.4.3

Carbon Steel Fittings: Carbon steel fittings, sleeves, and nuts shall be cadmium plated in accordance
with QQ-P-416, Type Il, Class 2, dyed black (see 3.4.4). All such carbon steel fittings, sleeves, and nuts
shall be dipped in oil conforming to MIL-H-6083 or MIL-H-46170. Fluid passage holes, other openings,
and internal threads shall not be subject to a plating thickness requirement and may exhibit bare areas
provided that they are protected with a light film of oil.

Corrosion-Resistant Steel Fittings: Corrosion-resistant steel fittings, nuts, and sleeves shall be
passivated per QQ-P-35, Type VI or VII.

Copper-bas¢ Alloy Fittings: Plating of copper-base alloy fittings in accordance with RQ-P-416, Type
I, Class 3 is|optional.

Titanium Allgy Fittings: Titanium alloy fittings and nuts shall be anodized pépAMS 2488 Type 2 or
shall be fluofide phosphated coated per AMS 2486, except that a pretreatment, a mofification of the
fluoride treafment, or a post treatment shall be applied so that the final celor of the fitlings shall be

similar to colors 36076 through 36176 per FED-STD-595 (see 3.4.4):

Identification df Product:

, and sleeves shall be marked in accordance with the following instructigns. The marking
shall be applied per AS478 as specified on the applicable drawing in a location not detrjmental to the
performance of the fitting and not detrimental to the cerrosion protection of the fitting. When items cannot
be physically marked because of lack of space or because marking would have a deletgrious effect, the
package shall provide the identification per 5.4.

All fittings, nut

Manufacturgr’s Identification: Unless ptherwise specified, all fittings and nuts shall bg marked with the
manufacturelr’'s name, CAGE code or,trademark and the letters AN, MS, AS, or NAS hs applicable.
Sleeves may be trademarked only.

Material Identification: Fittings) nuts, and sleeves shall be marked with the material code letter as
shown in Table 1.

Marking for Part Number and Size: A numerical size code equivalent to the nominal tube size in .062
in increments is optional. All fittings and nuts larger than 06 fitting size code except cgp assemblies,
shall be marked with the basic part number, exclusive of size. Marking of part numbefs on sleeves is
optional. Fitting-assemblies with assembled nuts shall be marked as above on the fitting body, but
assembled nuts that have their own part number identification are acceptable. Fittings previously
manufactured to AN, AS, MS, or NAS standards that meet all other requirements of this document and
the applicable part standards may retain their identification in addition to the previous requirements.
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3.4.4 Color Identification: In addition to the markings specified, the fittings, nuts, and sleeves shall be

identified by the following colors:

Aluminum alloys 2014 and 2024: Blue (see 3.3.1)
Aluminum alloy 7075: Brown (see 3.3.1)
Steel: Black (see 3.3.2)

Corrosion-resistant steel: None
Titanium alloy: Gray (see 3.3.5)

~oao0ow

Copper-base alloys: Natural cadmium plate, if applicable (see 3.3.4)

3.5 Carbon Steel §leeve Expansion:

Sleeves per MiS20819 or equivalent fabricated from carbon steel shall meet the joad va

Table 3 when subjected to the expansion test of 4.4.3.

TABLE 3 - Expansion Test Load Values for Standard- MS20819
or Equivalent Carbon Steel Sleeves

Size Load Ib Size Load Ib

Code +101b Code +10 b
02 1700 12 7400
03 2200 16 8400
04 1950 20 11 700
05 1950 24 15 350
06 2050 28 16 950
08 4200 32 18 700
10 4100

3.6 Workmanship

Machined surfaces of fittings,‘sleeves, and nuts shall be as specified on the applicable
Unmachined sprfaces, sueh.as forged surfaces and bar stock flats, shall be free from b
seams, laps, cracks, segregations, spongy areas, or other defects as specified in ARP4
defects may b¢ explored by suitable etching and if they can be removed so that they do
etching and thg required section thickness can be maintained, they shall not be cause f

lues shown in

drawings.

isters, fins, folds,
784. Surface

not appear on re-

or rejection. The

surface texturg of unmachined surfaces, except forging parting lines, shall be 250 pin R#a per ANSI/ASME

B46.1. The surface texture of forging parting planes shall be 500 puin Ra per ANSI/ASME B46.1.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility

for Inspection:

Unless otherwise specified in the contract or purchase order, the supplier is responsible for performing
the inspection and test requirements. Except as otherwise specified, the supplier may utilize their own
facilities or any commercial laboratory acceptable to the purchaser for the performance of the inspection
and test requirement. The purchaser reserves the right to perform any of the inspections and tests set
forth in this document, whenever such inspections and tests are deemed necessary to assure that
supplies and services conform to prescribed requirements.

4.2 Inspection Lot

A lot shall con
processed at t

4.2.1 Material Cer
showing con|
activity upon
to the chemi

4.3 Quality Confofmance Inspection:

4.3.1 Sampling:

4.3.1.1 Sampling
marking, s
accordanc
in ANA Bu
acceptanc

4.3.1.2 Sampling 1
(4.4.2), an
MIL-STD-1
upon a sar

bist of all the fittings of a given part number, made from the samé-batch g
he same time.

lification: Records of the chemical composition analysistand mechanicg
formance to the material requirements of this document’shall be availabl
request for each lot of fittings except that for aluminum alloys a certificat
cal analysis requirement may be furnished in lieuof an actual chemical an

or Nondestructive Tests: Samples for heat treatment, threads, finish, d
irface defects, durability of-finish, and workmanship shall be taken at rarj

etin No. 431. ANA Bulletin No. 431 will not be used for government purpg
e will be based upoh a‘sampling plan which accepts on zero defects.

or Destructive.Jests: Sampling for hardness (4.4.1), internal strain of ¢
[l expansiontest of carbon steel sleeves (4.4.3) shall be performed in acq
05, Inspeetion Level S-3, with an AQL of 4.0%. Government acceptance
npling plan which accepts on zero defects.

4.3.2 Examinatio

and Inspection Methods: Each lot of fittings shall be examined and ins

f material and

| property tests

b to the procuring
e of conformance
alysis test report.

mensions,
dom in

b with MIL-STD-105, Inspeetion Level S-3 with an AQL of 4.0%, unless otherwise specified

ses. Government

bpper-base alloys
ordance with
will be based

ected as

specified in Table 4.



https://saenorm.com/api/?name=da98ef10533717d4326676086375f127

SAE  AS4841

TABLE 4 - Quality Conformance Inspection

Examination
Requirement or Inspection
Examination or Inspection Paragraph Paragraph

Material requirements 3.1 4.2.1
Internal strain of copper-base alloys 3.1.3 4.4.2
Hardness of carbon steel fittings 3.1.4 4.4.1
Design and dimensions 3.2 4.3.2.1

Finish 3.3 4321.444
Identification of product 3.4 4.3.2.1
Expansion test of carbon steel sleeves 3.5 4.43
\Vorkmanship 3.6 4.32.1

4.3.2.1 Examinatipn of Product: Using the sampling of 4.3.1, each lot of fittings will be ex

determine
dimension

4.4 Tests:

4.4.1 Hardness of
fittings. Rock
of the fitting
specified in
tensile stren
equivalent.

4.4.2 Internal Stra
shall be test

4.4.3 Expansion Tl
submitted to
as shown in
the sleeve s
of the outsid

conformance with this document and the applicable standard with resped

Steel Fittings: The hardness of steel fittings shall be determined by har
well hardness readings shall be taken onta smooth flat surface of any ur

ANSTM A 370. For this document, the hardness scale to scale conversiong
jth conversions of Tables 2A, 2B, 2C, and 2D of ASTM A 370 may be cdg
n of Copper-base Alloys: - Fittings fabricated from copper-base alloys, as

bd per ASTM B 154«

est of Carbon Steel Sleeves: Sleeves shall be selected as required by
an expansion.test. The test shall be performed with a tapered arbor and

hmined to
t to material,

5, passages, threads, wall thickness, surface defects; finish, marking, an¢l workmanship.

iness tests of the
threaded portion

rom which the plating has been removed. Hardness tensile strength relationships are

and hardness to
nsidered as

specified herein,

1.3.1 and
a holding device

Figure 2, The arbor shall be loaded as required by the values given in Ta

least two pla

le 3. The head of

hall be expanded by the load applied through the tapered arbor. The majimum expansion
e diameter shall be measured with the load applied. This measurement shall be taken in at
£es)90° apart on the diameter. The average measurement shall be recorded and compared

with the minor diameter of the threads of the mating nut, AN818 or equivalent. The average expanded
diameter shall not exceed the minimum minor diameter of the threads. This test is in addition to and
does not supplant the required dimensional inspection of carbon steel sleeves, which shall be
conducted prior to the expansion test.

-10 -
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@ 2.500

ARBOR, SUITABLE
FOR NOMINAL TUBE
SIZES 02 THROUGH 32

33°3 0°30°

SHAPHE OPTIONAL
TO SWIT DESIGN
OF EQUIPMENT.

DIE M —=1=" \k

o 1 — 4 T
@ A
SHAPE CPTIONAL TO

CUIT COtITOMORT
E=A~Jr Jnamm—= o 3 =

FIGURE 2 - Fixture for Testing Sleeves
Dimensions in Inches, See Table 5

11 -
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TABLE 5 - Dimensions, Sleeve Test Fixture

Size A B C
+.003/-.000 Min Min
02 .180 .750 .460
03 .242 .750 .500
04 .305 .750 .560
05 374 .750 .560
06 440 1.250 .590
08 570 1250 590
10 .698 1.250 .340
12 .834 1.750 .680
16 1.089 1.750 .750
20 1.347 2.000 -840
24 1.617 2.250 1010
28 1.890 3.000 1.000
32 2.167 3.000 1.010

4.4.4 Durability of [Finish: Dyed fittings shall withstand-immersion in a cleaning solution cgntaining 5 to 6 oz
of a cleaner ponforming to P-C-437 per gallon<of solution at a temperature of 160 to 170 °F for 5 min.
The color shgll not rub off when wiped lightlycwith a clean cloth.

4.5 Rejection and[Retest:

Rejected lots ghall be resubmitted for retest and acceptance in accordance with MIL-STD-105. Those
fittings subjected to individual examination other than tests (see 4.3.2.1) and failing to meet the
requirements ghall be rejected."Copper-base alloy fittings that have been subjected to the internal strain
test (4.4.2) andl steel fittingS Which have been subjected to the hardness test (4.4.1) or the expansion test
(4.4.3) shall be discarded; whether they pass the test or not.

5. PREPARATION FOR DELIVERY:

5.1 Cleaning:
Surfaces of fittings shall be free of oil, grease, dirt, and other foreign material except as noted in 5.2.
5.2 Preservation Application:

No preservative compound shall be applied except that cadmium plated steel parts shall be dipped in oil
as specified in 3.3.2.

-12 -
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