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1. SCOPE

This SAE Information Report is intended to provide design guidance in the selection of steel tubing and related tube fittings
for general hydraulic system applications. The information presented herein is based on tubing products which conform to
SAE and ISO standards listed in the reference section. All pressure rating data found in the charts included in this document
are calculated per the formula found in ISO 10763 and the main body of this document.

1.1 Purpose

The purpose of this document is to provide nominal reference working pressures for selecting tube material, OD size, and
wall thickness for given hydraulic system working pressures based on the recommended 4-to-1 design factor of the
applicable burst pressure rating. This Information Report also provides a method of calculating working and burst pressure
ratings for SAE and ISO steel tube diameters and wall thicknesses not included in the Tables.

1.2 Information R¢port
Since many factors influence the pressure at which a hydraulic system will or will not perform “satisfagtorily, this document
should not be used as a “standard” nor a “specification,” and the values shown hereinishould not be construed as
“guaranteed” minimyim or absolutes. This document is an information report only. Refento SAE J25§51-1 for information
concerning designing, bending, fabrication, and routing of fluid conductor metallic tube assemblies.
2. REFERENCES
2.1 Applicable Doguments

The following publications form a part of this specification to the extent specified herein. Unless oth¢rwise indicated, the
latest issue of SAE gublications shall apply.

2.1.1  SAE Publicdtions

Available from SAE |nternational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-6P6-7323 (inside USA
and Canada) or +1 124-776-4970 (outside USA), www.sae.org.

SAE J356 Welfled, Flash-Controlled, Low-E€arbon Steel Tubing Normalized for Bending, Douljle Flaring, Beading,
Forming, and Brazing

SAE J524 Seamless Low-Carbon(Steel Tubing Annealed for Bending and Flaring
SAE J525 Welfed and Cold<Drawn Low-Carbon Steel Tubing Annealed for Bending and Flaring
SAE J526 Welded Low=~Carbon Steel Tubing Suitable for Bending, Flaring, Beading, Forming, apd Brazing

SAE J527 Brazed Double Wall Low-Carbon Steel Tubing

SAE J2435 Welded Flash Controlled, SAE 1021 Carbon Steel Tubing, Normalized for Bending, Double Flaring, Cold
Forming, Welding, and Brazing

SAE J2467 Welded and Cold-Drawn, SAE 1021 Carbon Steel Tubing, Normalized for Bending, Single Flaring, Cold
Forming, Welding, and Brazing

SAE J2551-1 Recommended Practices for Fluid Conductor Carbon, Alloy and High Strength Low Alloy Steel Tubing
Applications - Part 1: Design and Fabrication

SAE J2593 Information Report for the Installation of Fluid Conductors and Connectors

SAE J2613 Welded Flash Controlled, High Strength (500 MPa Tensile Strength) Hydraulic Tubing, for Bending, Double
Flaring, Cold Forming, Welding, and Brazing
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Cold Forming, Welding, and Brazing

ss Relieved, Annealed for Bending, Double Flaring, Cold Forming, and Brazing

ss Relieved, Annealed for Bending, Flaring, Cold Forming, and Brazing

SAE J2614
SAE J2832

Stre
SAE J2833

Stre
2.1.2 ISO Publications

Copies of these documents are available online at https://webstore.ansi.org/.

Welded and Cold-Drawn, High Strength (500 MPa Tensile Strength) Hydraulic Tubing, for Bending, Flaring,

Welded Flash Controlled, High Strength (690 MPa Tensile Strength) Low Alloy Steel Hydraulic Tubing,

Welded and Cold-Drawn, High Strength (690 MPa Tensile Strength) Low Alloy Steel Hydraulic Tubing,

ISO 3305 Plai
ISO 10763 Plai
ISO 19879 Met

Con
2.2 Related Publid

The following public
Report.
221 SAE Publics

Available from SAE
and Canada) or +1 1

h End Welded Precision Steel Tubes - Technical Conditions for Delivery
h End, Seamless and Welded Steel Tubes - Dimensions and Nominal Working Prf

bllic Tube Connections for Fluid Power and General Use - Test Methods for H
hections

ations

btions are provided for information purposes only and.are not a required part o

tions

nternational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-6
24-776-4970 (outside USA), www.sae.org.

essures

draulic Fluid Power

this SAE Technical

D6-7323 (inside USA

Part 1: 3.5 MPa to

on, Part 2: 42 MPa

SAE J246 Spherical and Flanged Sleeve (Compression) Tube Fittings

SAE J514 Hydfaulic Tube Fittings

SAE J515 Sperification for Hydraulic O-Rihg Materials Used with Hydraulic Connectors

SAE J518/1 Hydfaulic Flanged Tube,)Pipe, and Hose Connections, 4-Screw Flange Connection
35 NIPa (Code 61)

SAE J518/2 Hydfaulic Flanged Tube, Pipe, and Hose Connections, 4-Screw Flange Connect
(Codgle 62)

SAE J533 Flargs-forTubing

SAE J1231 Formed Tube Ends for Hose Connections and Hose Fittings

SAE J1273 Recommended Practices for Hydraulic Hose Assemblies

SAE J1290 Automotive Hydraulic Brake System - Metric Tube Connections

SAE J1453-1 Specification for O-Ring Face Seal Connectors: Part 1 - Tube Connection Details and Common
Requirements for Performance and Tests

SAE J1453-2 Specification for O-Ring Face Seal Connectors: Part 2 - Requirements, Dimensions, and Tests for Steel

Unions, Bulkheads, Swivels, Braze Sleeves, Braze-on Tube Ends, Caps, and Connectors with ISO 6149-2
Metric Stud Ends and ISO 6162 4-Bolt Flange Heads
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SAE J1453-3

SAE J1677

SAE J2044

SAE J2551-2

SAE J2551-3

SAE J2592

222

Specification for O-Ring Face Seal Connectors: Part 3 - Requirements, Dimensions, and Tests for Steel
Unions, Bulkheads, Swivels, Braze Sleeves, Caps, and Connectors with SAE J1926-2 Inch Stud Ends

Tests and Procedures for Carbon Steel and Low Alloy Steel Tubing

Quick Connect Coupling Specification for Liquid Fuel and Vapor/Emissions Systems

Recommended Practices for Fluid Conductor Carbon, Alloy and High Strength Low Alloy Steel Tubing
Applications - Part 2: General Specifications and Performance Requirements

Recommended Practice for Fluid Conductor Carbon, Alloy and High Strength Low Alloy Steel Tubing
Applications - Part 3: Procurement

Car

ISO Publications

Copies of these doc

ISO 2944

ISO 4397

ISO 4399

ISO 5598

ISO 6162-1

ISO 6162-2

ISO 6163

ISO 6164

ISO 6605

ISO 8434-1

ISO 8434-2

ISO 8434-3

ISO 10583

pbon Steel Tubing for General Use - Understanding Nondestructive Testing tor Car

iments are available online at https://webstore.ansi.org/.

Flui

Connhectors and Associated Components - Nominal Outside (Diameters of Tubes
Diameters of Hoses

Conhectors and Associated Components - Nominal Pressures

Flui
Hyd
Scre
to D
Hyd
Scre
to D
Rou
Fou

Tes

Met

Power Systems and Components - Nominal Pressures

Power Systems and Components - Vocabulary

ws - Part 2: Flange Connectors for Use at Pressures of 35 MPa (350 Bar) to 40 M
N 51

nd Flange, 8 and 12 Screw Connections
-Screw, One<Riece Square-Flange Connections
s and Tést-Procedures

bllic \Fube Connections for Fluid Power and General Use - Part 1: 24° Compressid

on Steel Tubing

and Nominal Inside

raulic Fluid Power - Flange Connectorsswith Split or One-Piece Flange Clamp$ and Metric or Inch
ws - Part 1: Flange Connectors for Use“at Pressures of 3.5 MPa (35 bar) to 35 MPa (350 bar), DN 13
N127

raulic Fluid Power - Flange.Connectors with Split or One-Piece Flange Clamp$ and Metric or Inch

Pa (400 bar), DN 13

n Connectors

Metallic Tube Connections for Fluid Power and General Use - Part 2: 37° Flared Connectors

Metallic Tube Connections for Fluid Power and General Use - Part 3: O-Ring Face Seal Connectors

Test Methods for Tube Connections
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2.2.3 ANSI Accredited Publications

Copies of these documents are available online at https://webstore.ansi.org/.

EN 10305-2

EN 10305-3

EN 10305-4

Tubes for Hydraulic and Pneumatic Power Systems

2.2.4 ASTM Publications

Steel Tubes for Precision Applications - Technical Delivery Conditions - Part 2: Welded Cold Drawn Tubes
Steel Tubes for Precision Applications — Technical Delivery Conditions — Part 3: Welded Cold Sized Tubes

Steel Tubes for Precision Applications - Technical Delivery Conditions - Part 4: Seamless Cold Drawn

Available from AS

!|M International,

100 Barr Harbor Drive, P.O. Box C700, West Conshohogckd

Tel: 610-832-9585, www.astm.org.

ASTM A513/A513M
ASTM A450/A450M
3. TUBE SELECTI

Tube material, size,

Standard Specification Electric-Resistance-Welded Carbon and Alloy, Steel M
Standard Specification for General Requirements for Carbon and’Low Alloy
DN

and wall thickness may be selected from Tables 1 through 10. See Tables 1 thro

tubing nominal worl]ieng pressures and see Tables 6 through 10 for inchy'sized nominal working pre

reference working p
using the formula in

When tube material

ssure values for sizes not listed in the Tables calculate the nominal reference wd
Section 4.

information discrepancies between this document and associated tubing speq

current bulk tube spegcifications shall take precedence.

4. NOMINAL PRES

The nominal referen
pressures in all tablg

bSURES

Ce working pressures listed are-based on a design factor ratio of 4- to- 1. The nomin
s are derived from the calculated nominal static reference burst pressure and th

reference working pfessure using the following formulas

The nominal referen

The nominal referen

Ce burst pressures for these materials are calculated from the following formula:

2]
Pb=Rm | In—
d

Ce-working pressures in all Tables are calculated from the following formula:

n, PA 19428-2959,

echanical Tubing

teel Tubes

Ligh 5 for metric size
ssures. For nominal
rking pressure value

ifications occur, the

al reference working
e calculated nominal

(Eq. 1)

where:

Pb
Pw =—
4

Pb = nominal static reference burst pressure in MPa (megapascals)

Pw = nominal reference working pressure in MPa (megapascals)

Rm = minimum tensile strength in MPa (megapascals)

(Eq. 2)


https://webstore.ansi.org/
http://www.astm.org/
https://saenorm.com/api/?name=e4eb78a8f6e63188496da4d99a4de049

SAE INTERNATIONAL J1065™ JUL2022 Page 7 of 13

In = natural logarithm, also referred to as log e

D = nominal tube outside diameter in millimeters

d = nominal tube inside diameter in millimeters
These formulae and the derived nominal reference working pressures are only applicable to the listed tube materials, of
which, all have at least a 50% ratio of the minimum yield strength to the minimum tensile strength. When calculating nominal
reference pressures for tube materials where this ratio falls below a 50% ratio, formulae listed in Appendix A should be

used.

5. INTRODUCTION TO TABLES

Values in all tables gre derived from the formula shown in Section 5. The nominal reference working pressures are only
applicable to the tubg materials identified in the table heading.
Table 1|- Metric size tubing nominal reference working pressures in MPa (MPa X 135 = psi)
for $AE J526 and SAE J527 low carbon steel hydraulic tubing at 4 to 1 design fqctor
material strength = 290 MPa minimum tensile
(Reference for size dimensions from ISO 3305)
Metric
Tube Nom Nominal Tube Wall Thickngss\(mm)

oD
mm 0.5 1 15 2 25 3 4 5 6 8

4 21 50

5 16 37 67

6 13 30 50

8 10 21 34 50

10 8 16 26 37 50

12 6.3 13 21 30 39 50

16 10 15 21 27 34 50

20 8 12 16 21 26 37 50

25 6 9 13 16 20 28 37 48

32 7 10 13 15 21 27 34 50
38 6 8 10 13 17 22 28 40
40 8 10 12 16 21 26 37
50 6 8 9 13 16 20 28
60 5 7 8 11 12 16 23
70 4 6 7 9 11 14 19
80 5 6 8 10 12 16
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Table 2 - Metric size tubing nominal reference working pressures in MPa (MPa X 145 = psi)
for SAE J356, SAE J524 and SAE J525 low carbon steel hydraulic tubing at 4 to 1 design factor

material strength = 310 MPa minimum tensile
(Reference for size dimensions from ISO 3305)

Metric
Tube Nom Nominal Tube Wall (mm)
oD
mm 0.5 1 15 2 25 3 4 5 6 8
4 22 54
5 17 40
6 14 32 54
8 11 22 37 54
10 8 17 28 40 54
12 7 14 22 32 42 54
16 11 16 22 29 37 54
20 8 13 17 22 28 40 54
25 7 10 14 17 21 30 40 51
32 8 11 13 16 22 29 37 54
38 7 9 11 14 19 24 30 43
40 8 11 13 17 22 28 40
50 7 8 10 14 17 21 26
60 6 7 8 11 14 17 24
70 5 6 7 10 12 15 20
80 5 6 8 11 13 17
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Table 3 - Metric size tubing nominal reference working pressures in MPa (MPa X 145 = psi)
for SAE J2435 and SAE J2467 medium carbon steel hydraulic tubing at 4 to 1 design factor
material strength = 415 MPa minimum tensile
(Reference for size dimensions from ISO 3305)

Metric
Tube Nom Nominal Tube Wall (mm)
oD
mm 0.5 1 15 2 25 3 4 5 6 8
4 30 72
5 23 53
6 19 42
8 14 30 49
10 11 23 37 53
12 9 19 30 42 56
16 14 22 30 39 49
20 11 17 23 30 37 53
25 9 13 18 23 29 40 53
32 10 14 18 22 30 39 49
38 9 12 15 18 25 32 40 57
40 11 14 N 23 30 37 53
50 9 11 13 18 23 29 40
60 7 9 11 15 19 23 32
70 6 8 9 13 16 20 27
80 7 8 11 14 17 23
Table 4L- Metric size tubing nominal'reference working pressures in MPa (MPa X 115 = psi)
foy SAE J2613 and SAE J2614.alloy steel hydraulic tubing at 4 to 1 design factor
material strength = 500 MPa Minimum Tensile
(Reference for size dimensions from ISO 3305)
Mﬁ:’;gge Nominal Tube Wall (mm)
mm 2 3 4 5 6 8
20 28 45
25 25 48
32 26 36 47
38 30 38 48
40 36 45
50 35 48
60 28 39
70 33

80 28
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Table 5 - Metric size tubing nominal reference working pressures in MPa (MPa X 145 = psi)
for SAE J2832 and SAE J2833 alloy steel hydraulic tubing at 4 to 1 design factor
material strength = 690 MPa minimum tensile
(Reference for size dimensions from ISO 3305)

Mﬁ:ﬁgjge Nominal Tube Wall (mm)
— 2 3 4 5 6 8
25 30 48
32 36 50
38 o -
40 39 50
50 39 8
60 3o 54
I 33 447
80 30

Table b - Inch size tubing nominal reference working pressures in MPa (MPa X 14§ = psi)
for $AE J526 and SAE J527 low carbon steel hydraulic tubing at 4 to 1 design fdctor
material strength = 290 MPa minimum tensile

Inch Size  Inch S|ze

In_c;::;ze Tube  Tubg Nofdihal Tube Wall (mm)

Nom SAE Nom Non

Dash Size Tube OD Tulbe D

mm inch 0.71 0.89 124 165 211 241 277 3.05 340 3.76 96 476 6.35

2 318 0412 43 60
3 476 | 048 26 34 53
4 635 025 19 24 36 53
5 794 031 15 19 28 39 56
-6 952 037 12 15 22 32 43 51
-8 1270 050 11 16 22 29 35 42 48
-10 1588 062 9 13 17 23 26 31 35 41 47
A2 1905 075 7 10 14 18 21 25 28 32 37 39
14 2223 087 6 9 12 15 18 21 23 27 30 32 41
16 2540  1.00 5 8 10 13 15 18 20 23 26 27 34 50
18 2858 112 7 9 12 14 16 18 20 22 24 30 43
20 3175 125 6 8 11 12 14 16 18 20 21 26 37
24 3810 150 7 9 10 12 13 14 16 17 21 30
28 4445 175 6 7 9 10 11 12 14 14 18 25
32 5080 | 2.00 5 7 7 9 10 11 12 13 15 21
-36 5715 225 5 & > 5 6 11 13 18
40 6350 2500 4 5 6 7 9 10 12 16

-48 76.20 3.000 3 4 5 6 6 7 8 8 10 13
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