AEROSPACE AIR2000™ REV. F
INTERNATIONAL- INFORMAT'ON REPORT oo oroe

Revised 2000-04
Reaffirmed 2013-01
Stabilized 2021-03
Superseding AIR2000E

Aerospace Fluid System Standards, Metric, National and International

RATIONALE
This document has been determined to contain basic and stable technology which is not dynamic in nature.
STABILIZED NOTICE
This document has been declared “Stabilized” by the SAE G-3, Aerospace Couplings, Fittings, Hose, Tubing Assemblies

Committee and will no longer be subjected to periodic reviews for currency. Users are responsible for verifying references
and continued suitability of technical requirements. Newer technology may exist.

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.
Copyright © 2021 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. ™

| =4
TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) : f ) Woia ral
Tel:  +1724-776-4970 (outside USA) For more information cn 1 stabdard VISI‘Oﬁharing ub
Fax:  724-776-0790 https://www.sae.orq/standards/conter?t?M E%b
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org

Full document details: SAE AIR2000F


http://avadocuments2026.com/doc/sae-air2000f
http://avadocuments2026.com/doc/sae-air2000f

SAE INTERNATIONAL AIR2000™F 1 OF 39

1. SCOPE:
1.1 List of Metric Standards:

The purpose of this aerospace information report is to provide a listing of national and international
metric standards for use in aerospace fluid systems with their equivalent SAE inch, International
ISO, and European AECMA standards.

1.2 Organization:

Metric Aerospace Fluid System Standards are being prepared and coordinated for acceptance in
TC 20 by the Subcommittee 10 of TC 20. The United States Subcommittee Advisory Group

(U.S. SCAG) of this subcommittee functions in compliance with the Charter for the U.S. Technical
Advisory Group for ISO/TC 20 (SAE Organization and Operating Guide) and the American National
Standards Institute’s (ANSI) "Operating Procedure for the International Activities of the American
National Standards Institute."

Depending on the subject matter, the work in the U.S. SCAG will be coordinated with the following
industry organizations:

AIA/NASC National Aerospace Standards Committee

SAE AE-5 Aerospace Fuel, Oil and Oxidizer Systems

SAE AC-9 Aircraft Environmental Systems

SAE A-6 Aerospace Fluid Power, Actuation, and Control Technologies
SAE A-10 Aircraft Oxygen Equipment

SAE G-3 Aerospace Couplings, Fittings, Hose & Tubing Assemblies Committee
SAE G4 Elastic Seals

SAE E-25 General Standards for Aerospace Propulsion Systems

SAE AMS Aerospace Materials Division

NFPA National Fluid Power Association

RMA Rubber Manufacturers Association
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2. REFERENCES:

2.1 Definitions:

2.1.1 APPROVED TC 20 DOCUMENTS: Coordinated and approved by the TC 20 U.S. Technical
Advisory Group and the SAE Aerospace Council.

2.1.2 APPROVED TC 131 DOCUMENTS: International standards developed by TC 131 which have
been accepted for aerospace use by the TC 20 U.S. TAG. Any future revisions of such documents
require TC 20/SC 10 U.S. SCAG concurrence for aerospace acceptance.

3. APPROVED METRIC FLUID SYSTEM STANDARDS:

3.1 TC 20 Documents:

3.1.1 Approved TC 20 Documents:

1ISO 11
1SO 12
1SO 45
1ISO 102
1ISO 443
ISO 450
ISO 451
ISO 485
ISO 1023
ISO 1034
ISO 1465
ISO 2026
ISO 2563
ISO 2685

1ISO 2964
1ISO 3161

1ISO 3174
1ISO 3323
ISO 4153
ISO 5855/1
ISO 5855/3
ISO 5859

ISO 5884

Full document details: SAE AIR2000F

Aircraft - Ground pressure testing connections for pressure cabins
Aerospace - Pipelines - Identification

Aircraft - Pressure refueling connections

Aircraft - Gravity filling orifices

Marking of aircraft gas cylinders

Aircraft - Connection for water of drinkable quality

pressure re-oiling connections

Aircraft - Water-methanol pressure connections

Aircraft - High pressure air charging valves

Aircraft - Ground air-conditioning connections

Aircraft - Liquid oxygen replenishment couplings - Mating dimensions

Aircraft - Connections for starting engines by air

Aircraft ducting and piping - Profile dimensions for flanges of V-band couplings
Aircraft - Environmental conditions and test procedures for airborne equipment
- Resistance to fire in designated fire zones

Aerospace - Tubing - Qutside diameters and thicknesses - Threaded type
Aerospace - UNJ threads, with controlled root radius, for aerospace - Inch
series

Aircraft - Connections for checking hydraulic systems by ground appliances -
Threaded type

Aircraft - Hydraulic components - Marking to indicate fluid for which
component is approved

Aircraft - Pressure fuel dispensing system - Test procedure and limit value for
shut-off surge pressure

MJ threads - Part 1: General requirements

MJ threads - Part 3: Limit dimensions for fittings for fluid systems

Aerospace - Graphic symbols for schematic drawings of hydraulic and
pneumatic systems and components

Aerospace - Fluid systems and components - Methods for system sampling
and measuring the solid particle contamination of hydraulic fluids
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3.1.1 (Continued):
ISO 5887
ISO 6771
ISO 6772
ISO 6773
ISO 7137
ISO 7169

ISO 7257
ISO 7258

1ISO 7313
ISO 7314
ISO 7315
ISO/DP 7317
ISO 7319
1ISO 7320
1ISO 7661

ISO 8177
ISO 8278

ISO 8479

ISO 8574

ISO 8575

ISO 8625-1
ISO 8625-2
ISO 8625-3
ISO 8775
ISO/DIS 8829-1
ISO/CD 8829-2

ISO 8913

Full document details: SAE AIR2000F

Aircraft - Joints for connecting crew member’s regulator masks to oxygen
sources

Aerospace - Fluid systems and components - Pressure and temperature
classifications

Aerospace - Fluid systems - Impulse testing of hydraulic hose, tubing, and
fitting assemblies

Aerospace - Fluid systems - Thermal shock testing of piping and fittings
Aircraft - Environmental conditions and test procedures for airborne equipment
Aerospace fluid systems - Separable tube fittings for 24 degree cone -
General specification

Aircraft - Hydraulic tubing joints and fittings - Rotary flexure test
Polytetrafluoroethylene (PTFE) tubing for aerospace applications - Methods
for the determination of the density and relative density

Aircraft - High temperature convoluted hose assemblies in
polytetrafluoroethylene (PTFE)

Aerospace - Fluid systems - Hose assembly, metal

Aerospace - "P" clamps (loop clamps) for fluid systems - Envelope dimensions
Aerospace fluid systems - 24 degree cone fitting - Part standards
Aerospace - Fluid systems - Interface of 24 degree cone metric couplings
Aerospace - Couplings, threaded and sealed, for fluid systems - Dimensions
Aerospace - Fluid systems - Clamp blocks for tube lines having axial
alignment - Design standard and qualification testing - Metric series
Aerospace - Omega clamps (saddle clamps) for fluid systems - Dimensions
Aerospace - Hydraulic, pressure compensated, variable pumps - General
requirements

Aerospace - "Q" clamps (centre-mounted clamps) for fluid tubing systems -
Dimensions

Aerospace - Hydraulic system tubing - Qualification tests

Aerospace - Fluid systems - Hydraulic system tubing

Aerospace - Fluid systems - Vocabulary - Part 1. General terms and
definitions relating to pressure - Bilingual edition

Aerospace - Fluid systems - Vocabulary - Part 2. General terms and
definitions relating to flow - Bilingual edition

Aerospace - Fluid systems - Vocabulary - Part 3: General terms and
definitions relating to temperature Bilingual edition

Aerospace - Gaseous oxygen replenishment connection in fluid systems (new
type) - Dimensions (Inch series)

Aerospace - Test methods for polytetrafluoroethylene (PTFE) innertube hose
assemblies - Part 1: Metallic (stainless steel) braid

Aerospace - Test methods for polytetrafluoroethylene (PTFE) innertube hose
assemblies - Part 2: Non-metallic braid

Aerospace - Lightweight polytetrafluoroethylene (PTFE) hose assemblies,
classification 204°C/21 000 kPa - Procurement specification
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3.1.1 (Continued):

1ISO 9206
1ISO 9528

1ISO 9538
1ISO 9634
ISO 9662

ISO 9938

ISO 9939
ISO 10502

ISO 10583
ISO 11217
ISO 11218

3.2 TC 131 Documents;

Aerospace - Constant displacement hydraulic motors - General specification
Aerospace - Standard-weight polytetrafluoroethylene (PTFE) hose
assemblies, classification 204°C/21 000 kPa - Procurement specification
Aerospace - Hydraulic tubing joints and fittings - Planar flexure test
Aerospace - Fluid systems - Dimensions of plastic cap and plugs

Aircraft equipment - Environmental and operating conditions for airborne
equipment - Humidity, temperature and pressure tests

Aerospace - Polytetrafluoroethylene (PTFE) hose assemblies, classification
204°C/28 000 kPa - Procurement specification

Aerospace - Pressure re-oiling connection (hew type)

Aerospace - Hose assemblies for polytetrafluoroethylene (PTFE) for use up to
232°C and 10 500 kPa - Procurement specification

Aerospace - Fluid systems - Test method for tube/fitting assemblies
Aerospace - Hydraulic system fluid contamination

Aerospace - Cleanliness classification for hydraulic fluids (Draft endorsement
of SAE AS4059 Rev. A)

3.2.1 Approved TC 131 Documents:

ISO 2942
1ISO 3601/1

ISO 3601/3

DIS 3968.2
ISO 44121
1ISO 4412/11
DIS 6075/1

Hydraulic Fluid Power - Filter Elements Determination of Fabrication Integrity
Fluid Systems - Sealing Devices - O-Rings - Part I: Inside Diameters, Cross
Sections, Tolerances and Size Identification Code

Fluid Systems - Sealing Devices - O-Rings - Part 3. Quality Acceptance
Criteria

Filters - Evaluation of Pressure Drop vs Flow Characteristics

Test Code for the Determination of Airborne Noise Levels - Part 1: Pumps
Test Code for the Determination of Airborne Noise Levels - Part 2: Motors
Mineral Oils - Characteristics Standard Tests

3.3 Approved European Standards - AECMA prEN:

prEN 2245
prEN 2253

prEN 2656

prEN 2671

Full document details: SAE AIR2000F

Pipeline for liquids and gases - Definition - Aerospace Series

Flexible hose assemblies in elastomers - Type 1 - Technical specification -
Aerospace Series

Aerospace Series - Pipe couplings up to 56 000 kPa - Fitting end, welded,
geometrical configuration

Aerospace series - Design and construction of pipelines for fluids in liquid or
gaseous condition outline and terms
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3.3 (Continued):

prEN 2672
prEN 2673

prEN 2900
prEN 2901

prEN 2902
prEN 2903
prEN 2904
prEN 3243
prEN 3244
prEN 3245
prEN 3246
prEN 3247
prEN 3248
prEN 3264
prEN 3266
prEN 3267
prEN 3268
prEN 3269
prEN 3270
prEN 3272
prEN 3273

prEN 3274
prEN 3275

prEN 3561
prEN 3566
prEN 3572

prEN 3576

Full document details: SAE AIR2000F

Aerospace series - Design and construction of pipelines for fluids in liquid or
gaseous condition - Design of rigid lines

Aerospace series - Design and construction of pipelines for fluids in liquid or
gaseous condition, rigid lines - Manufacture

Aerospace series - Clamps - Technical specification

Aerospace series - Clamps, loop ("P" type) with rubber cushioning in corrosion
resistant steel - Dimensions - Masses

Aerospace series - clamps - Loop ("P" type) with rubber cushioning in aluminum
alloy - Dimensions - Masses

Aerospace series - Clamps - Worm drive - Dimensions - Masses

Aerospace series - Clamps - Saddle in aluminum alloy - Dimensions - Masses
Aerospace series - Pipe coupling 8°30' in titanium alloy - Ferrule, welded, with
dynamic beam seal end

Aerospace series - Pipe coupling 8°30' in titanium alloy - Union, double ended
Aerospace series - Pipe coupling 8°30' in titanium alloy - Unions, reducer
Aerospace series - Pipe coupling 8°30" in titanium alloy - Unions, bulkhead
Aerospace series - Pipe coupling 8°30' in titanium alloy - Unions, bulkhead,
welded

Aerospace series - Pipe coupling 8°30' in titanium alloy - Adaptors, reduced pipe
end with locking ring

Aerospace series - Pipe coupling 8°30" in titanium alloy - Swivel nuts
Aerospace series - Pipe coupling 8°30' in titanium alloy - Bulkhead nuts
Aerospace series - Washer, bulkhead in titanium alloy

Aerospace series - Pipe coupling 8°30" in titanium alloy - Pressure plugs
Aerospace series - Pipe coupling 8°30' in titanium alloy - Blind ferrule with
dynamic beam seal end

Aerospace series - Pipe coupling 8°30' in titanium alloy - Blanking plugs with
locking ring

Aerospace series - Pipe coupling 8°30' - Dynamic beam seal end for nipple,
welded - Geometric configuration

Aerospace series - Pipe coupling 8°30' - Dynamic beam seal end for elbows,
tees, and crosses - Geometric configuration

Aerospace series - Pipe coupling 8°30' - Thread end - Geometric configuration
Aerospace series - Pipe coupling 8°30' - Dynamic beam seal up to 28 000 kPa -
Metric series - Technical specification

Aerospace series - Pipe coupling 8°30' in titanium alloy - Ferrules with dynamic
beam seal end, welded and reduced at pipe end

Aerospace series - Pipe coupling 8°30" in titanium alloy - Adapters with locking
ring

Aerospace series - PTFE flexible hose assembly with convoluted inner tube of a
hominal pressure up to 6800 kPa and 8°30' fitting in titanium - Product standard
Aerospace series - PTFE flexible hose assembly of a nominal pressure equal to
10 500 kPa with 8°30' fitting in titanium - Product standard
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3.3 (Continued):

prEN 3580
prEN 3584
prEN 3588
prEN 3630
prEN 3631
prEN 3633
prEN 3634
prEN 3635
prEN 3658
prEN 3663
prEN 3688
prEN 3689

prEN 3690
prEN 3691

prEN 3717
prEN 3718

prEN 3788
prEN 3789
prEN 3790
prEN 3851
prEN 3852
prEN 3853
prEN 3854
prEN 3855
prEN 3856

prEN 3857

Full document details: SAE AIR2000F

Aerospace series - Standard-weight PTFE flexible hose assembly of a nominal
pressure equal to 21 000 kPa with 8°30' fitting in titanium - Product standard
Aerospace series - Lightweight PTFE flexible hose assembly of a nominal
pressure equal to 21 000 kPa with 8°30' fitting in titanium - Product standard
Aerospace series - Lightweight PTFE flexible hose assembly of a nominal
pressure equal to 28 000 kPa with 8°30' fitting in titanium - Product standard
Aerospace series - Fluid fittings, flanged, straight - Sealing by O-ring for 0.8 mm
thick tubes

Aerospace series - Fluid fittings, flanged, 90° elbowed - Sealing by O-ring for
0.8 mm thick tubes

Aerospace series - Installation hole for fluid fittings, flanged

Aerospace series - Fluid fittings, flanged - Assembly recommendations
Aerospace series - Weld lip - Geometrical configuration

Aerospace series - Tube bend radii, for engine application - Design standard
Aerospace series - Pipe coupling - O-rings in acrylonitrile-butadiene elastomer
(NBR) 75 IRHD, Temperature range: -55°C to 135°C

Aerospace series - T-ring fillers in titanium alloy for welding pipes - 14 000 kPa
nominal pressure

Aerospace series - T-ring fillers in titanium alloy for welding pipes - 28 000 kPa
nominal pressure

Aerospace series - Pipe coupling 8°30' in titanium alloy - Unions, bulkhead, long
Aerospace series - Pipe coupling 8°30' in titanium alloy - Unions, bulkhead,
long, welded

Aerospace series - Tubes - Selection for engines fluid systems

Aerospace series - Test method for metallic materials - Ultrasonic inspection of
tubes

Aerospace series - Pipe coupling 8°30' - Protective caps

Aerospace series - Pipe coupling 8°30' - Protective plugs with external threads
Aerospace series - Pipe coupling 8°30' - Protective caps with internal threads
Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P64001 -
Swivel nuts, straight

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P64001 -
Straight unions, welded, threaded

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P64001 -
Straight unions, threaded

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P64001 -
Ferrules, welded

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P84001 -
Caps

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P84001 -
Swivel nuts for thrust wire

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P84001 -
Elbows, 90°, welded
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3.3 (Continued):

prEN 3858
prEN 3867
prEN 3868
prEN 3869

prEN 4017
prEN 4018
prEN 4019
prEN 4020

prEN 4021
prEN 4022

prEN 4023
prEN 4024

prEN 4025
prEN 4026
prEN 4027

prEN 4028
prEN 4029
prEN 4030
prEN 4031
prEN 4032
prEN 4051

TR 4052
TR 4053

prEN 4182
prEN 4183

prEN 4184
prEN 4185

prEN 4186
prEN 4187

Full document details: SAE AIR2000F

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy TI-P64001 -
Thrust wire in steel

Aerospace series - Pipe couplings, loose flanges and seals - Flange in titanium
alloy TI-P84001

Aerospace series - Pipe couplings, loose flanges and seals - flange connectors,
welded, in titanium alloy T1-P64001

Aerospace series - Pipe couplings, loose flanges and seals - Seals in
fluorocarbon rubber and armature in aluminum alloy

Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°
Aerospace series - Pipe coupling 8°30" in titanium alloy - Elbows 90°, swivel nut
Aerospace series - Pipe coupling 8°30" in titanium alloy - Elbows 90°, welded
Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°, swivel nut,
welded

Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°, bulkhead
Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°, bulkhead,
welded

Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 45°
Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 45°, swivel nut,
welded

Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 45°, bulkhead
Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees

Aerospace series - Pipe coupling 8°30'" in titanium alloy - Tees, branch with
swivel nut

Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, swivel nut on run
Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, bulkhead branch
Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, bulkhead run
Aerospace series - Pipe coupling 8°30" in titanium alloy - Nuts for welded union
Aerospace series - Pipe coupling 8°30' in titanium alloy - Thrust wire
Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy - Port
connection

Aerospace series - Pipe couplings, 60°, spherical, in titanium alloy - Assembly
recommendations

Aerospace series - Pipe couplings, loose flanges and seals in titanium alloy -
Assembly recommendations

Aerospace series - Pipe coupling 8°30' in titanium alloy - Tee, reduced
Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°, double
welded

Aerospace series - Pipe coupling 8°30" in titanium alloy - Elbows 45°, double
welded

Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, bulkhead long
Aerospace series - Pipe coupling 8°30' in titanium alloy - Cross unions
Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°, bulkhead
long
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3.3 (Continued):

prEN 4188 Aerospace series - Pipe coupling 8°30' in titanium alloy - Elbows 90°, bulkhead
long, welded

prEN 4189 Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, bulkhead branch,
long

prEN 4190 Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, reduced, with
swivel nut on run

prEN 4191 Aerospace series - Pipe coupling 8°30" in titanium alloy - Tees, reduced,
bulkhead branch, long

prEN 4192 Aerospace series - Pipe coupling 8°30' in titanium alloy - Tees, reduced,
bulkhead branch

prEN 4193 Aerospace series - Pipe coupling 8°30" in titanium alloy - Tees, reduced,
bulkhead long

prEN 4194 Aerospace series - Pipe coupling 8°30'" in titanium alloy - Tees, reduced,
bulkhead

4. FLUID SYSTEM STANDARDS, LISTING:
See Table 1 - MA Standards
See Table 2 - ISO Standards
See Table 3 - AECMA Standards
5. NOTES:
5.1 MA and AECMA Standards, Functional Interchangeability:
Tables containing columns for MA standards alongside AECMA standards indicate functional
interchangeability. Standards have the same dimensions and machining requirements and are
machined from equivalent U.S. and/or European materials.

5.2 No Metric Standard Planned:

Table 1 also lists ISO standards for fluid systems where development of a metric SAE standard is
unnecessary, or where other than SAE metric standards exist.

5.3 The change bar ( 1) located in the left margin is for the convenience of the user in locating areas
where technical revisions, not editorial changes, have been made to the previous issue of this
document. An (R) symbol to the left of the document title indicates a complete revision of the
document.

5.4 Key Words:

Fluid systems standards, metric standards, national standards, international standards

PREPARED UNDER THE JURISDICTION OF
SAE COMMITTEE G-3, AEROSPACE COUPLINGS, FITTINGS, HOSE & TUBING ASSEMBLIES
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