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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.

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 desired 4 to 1 design factor of the applicable burst

pressure rating.
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1.5 Endurance T

t;llu

It is impractical to specify in this report guaranteed allowable working pressures that will satisfy all design criteria for every
hydraulic system. Therefore, endurance testing in accordance with SAE J2658 and/or ISO 19879 is recommended. See
SAE J2593 Information Report for the Installation of Fluid Conductors and Connectors for installation guidance,
recommended assembly sequence and recommended tightening torque values.

2. REFERENCES
2.1 Applicable Publications

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE and ISO publications shall apply.
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2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J356

SAE J524

SAE J525

SAE J526

SAE J527

SAE J533

SAE J2435

SAE J2467

SAE J2551

SAE J2593

SAE J2613

SAE J2614

SAE J2658

SAE J2832

SAE J2833

2.1.2 1SO Publica

Welded Flash-Controlled Low-Carbon Steel Tubing Normalized for Bending, Double Flaring, and Beading

Sea

mless Low-Carbon Steel Tubing Annealed for Bending and Flaring

Welded and Cold Drawn Low-Carbon Steel Tubing Annealed for Bending and Flaring

Wels

Braz

Flar

Wel
Bea

Wel

Rec

Info

Wel
Ben

Wel
Ben

Met
Pow

Wel
Stre

Wel
Stre

ded-Lew-Garben-SteelFubing

e TN

ed Double Wall Low-Carbon Steel Tubing
bs for Tubing

Hed Flash Controlled, SAE 1021 Carbon Steel Tubing, Normalized for Bending,
ding

fed and Cold-Drawn, SAE 1021 Carbon Steel Tubing Nermalized for Bending an
bmmended Practices for Fluid Conductor Metallic Tabing Applications

mation Report for the Installation of Fluid Conductors and Connectors

ding, Double Flaring, and Bending

ding and Flaring

hllic Tube Conductor Assemblies for Fluid Power and General Use—Test Method
er Metallic Tube Assemblies

Hed Flash Contrglled, High Strength (690 MPa Tensile Strength) Low Alloy Ste
5s Relieved Annealed for Bending and Double Flaring

Hed and. Cold-Drawn, High Strength (690 MPa Tensile Strength) Low Alloy Ste
5s Relieved Annealed for Bending and Flaring

ions

Double Flaring, and

] Flaring

ded Flash Controlled, High Strength Low Alloy Steel Hydraulic Tubing, Sub-Ciitically Annealed for

ded and Cold-Drawn, High Strength Low Alloy Steel Hydraulic Tubing, Sub-Ciitically Annealed for

s for Hydraulic Fluid

el Hydraulic Tubing,

el Hydraulic Tubing,

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org.

ISO 3304

ISO 3305

ISO 10763

ISO 19879

Plain end seamless precision steel tubes—Technical conditions for delivery

Plain end welded precision steel tubes—Technical conditions for delivery

Plain-end, seamless and welded steel tubes—Dimensions and nominal working pressures

Metallic tube connections for fluid power and general use—Test methods for hydraulic fluid power
connections
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2.2 Related Publications

The following publications are provided for informational purposes only and are not a required part of this document.

2.21

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

erical and Flanged Sleeve (Compression) Tube Fittings

SAE J246 Sph
SAE J514 Hyd
SAE J515 Spe

Sea
SAE J518 Hyd
SAE J1231 Forr
SAE J1273 Rec
SAE J1290 Autg
SAE J1453-1 Spe

Req
SAE J1453-2 Spe

Unid
SAE J1453-3 Spe

Unid

Stug
SAE J1677 Tes
SAE J2044 Quig
SAE J2592 Carl
2.2.2 1SO Publica

aulic Tubha Eittinas.
StHc— e 1tthgS

Cification for Hydraulic O-Ring Materials, Properties, and Sizes for Metric and’ In
Fitting and Four-Screw Flange Tube Connections

raulic Flanged Tube, Pipe, and Hose Connections, Four-Bolt Split RFlange Type
hed Tube Ends for Hose Connections and Hose Fittings

bmmended Practices for Hydraulic Hose Assemblies

motive Hydraulic Brake System—NMetric Tube Connections

Cification for O-Ring Face Seal Connectorsi\Part 1—Tube Connection Dg
Lirements for Performance and Tests

cification for O-Ring Face Seal Connectors: Part 2—Requirements, Dimensions
ns, Bulkheads, Swivels, Braze Sleeves, Caps, and Connectors with ISO 6149-2

cification for O-Ring Face SeallConnectors: Part 3—Requirements, Dimensions
Ends

s and Procedures for,Steel and Copper Nickel Tubing

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

pon Steel(Tubing for General Use—Understanding Nondestructive Testing for Ca

ions

ch Stud Ends, Face

tails and Common

and Tests for Steel
Metric Stud Ends

and Tests for Steel

ns, Bulkheads, Swivels, Braze' Sleeves, Connectors, Caps, and Connectors with SAE J1926-2 Inch

bon Steel Tubing

Available from ANSI, 25 West 43rd Street, New York, NY T10036-8002, Tel: 212-642-4900, www.ansi.org.

ISO 2944

ISO 4397

ISO 4399

ISO 5598

ISO 6162-1

Fluid power systems and components—Nominal pressures

Connectors and associated components—Nominal outside diameters of tubes and nominal inside
diameters of hoses

Con

nectors and associated components—Nominal pressures

Fluid power systems and components—\Vocabulary

Hydraulic fluid power—Flange connectors with split or one-piece flange clamps and metric or inch
screws—Part 1: Flange connectors for use at pressures of 3.5 MPa (35 bar) to 35 MPa (350 bar), DN 13

toD

N127
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ISO 6162-2 Hydraulic Fluid Power—Flange Connectors with Split or One-Piece Flange Clamps and Metric or Inch
Screws—Part 2: Flange Connectors for Use at Pressures of 35 MPa (350 Bar) to 40 MPa (400 bar), DN
13 to DN 51

ISO 6163 Round Flange, 8 and 12 screw connections

ISO 6164 Four-screw, one-piece square-flange connections

ISO 6605 Tests and test procedures

ISO 8434-1 Metallic tube connections for fluid power and general use—Part 1: 24° Compression connectors

ISO 8434-2 Metallic tube connections for fluid power and general use—Part 2: 37° Flared connecfors

ISO 8434-3 Metallic tube connections for fluid power and general use—Part 3: O-Ring face-seal donnectors

ISO 8434-4 Metallic tube connections for fluid power and general use—Part 4:.24°/Cone copnectors with o-ring
weld-on nipples

ISO 10583 Test methods for tube connections

2.2.3 EN Publications

Available from ANSI

EN 10305-2 Stee
EN 10305-4 Stee
for h

2.24 ASTM Publi

Available from AST
610-832-9585, www
ASTM A 513  Stan

3. TUBE SELECTI

Tube material, size and wall'thickness may be selected from Tables 1 through 4.

25 West 43rd Street, New York, NY 10036-8002; Tel: 212-642-4900, www.ansi.
| tubes for precision applications—Technical delivery conditions—Part 2: Welded

| tubes for precision applications—Technical delivery conditions—Part 4: Seamig
ydraulic and pneumatic power systems

cations

M International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, F
astm.org.

dard Specification for Electric-Resistance-Welded Carbon and Alloy Steel Tubing

DN

NOTE: When tubing information discrepancies between this document and associated tubing spe

Drg.
cold drawn tubes

ss cold drawn tubes

PA 19428-2959, Tel:

ifications occur, the

current tubing and end connection specifications shall take precedence.

4. NOMINAL PRESSURES

See Tables 1 through 5 for metric size tubing nominal reference working pressures. See Tables 6 through 10 for inch size
nominal reference working pressures. The nominal reference working pressures listed are based on a design factor ratio
of 4 to 1 between the calculated nominal static reference burst pressure and the calculated nominal reference working
pressure using the following formulas:

Burst Pressure -- Pb = Rm, min (In

3

Working Pressure -- Pw Pb

(Eq. 1)

(Eq. 2)


https://saenorm.com/api/?name=87417ce5e47bcddd793ac06efaef9df1

SAE

J1065 Revised SEP2009

Page 6 of 13

where:
Pb is the nominal static reference burst pressure in MPa (megapascals)
Pw is the nominal reference working pressure in MPa (megapascals)
Rm, min is the minimum tensile strength in MPa (megapascals)
In is the natural logarithm, also referred to as log e
D is the nominal tube outside diameter in millimeters
d is the nominal tube inside diameter in millimeters

NOTE: 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 calct Iafing nominal reference pressures for tube materials where this ratio falls below a 50% ratio,
formulae listed in “Appendix A” should be used.
TABLE 1 - METRIC SIZE TUBING NOMINAL REFERENCE WORKING PRESSURES INMPa (MPa X 145 = PSI)
FOR SAE J526 AND SAE J527 LOW CARBON STEEL HYDRAULIC TUBING AT 4(T/©’1 DES|GN FACTOR
MATERIAL STRENGTH =290 MPa MINIMUM TENSILE
(Reference for Size Dimensions from ISO 3304 and ISO(3305)
Nominal Nominal Nominal Nominal Nominal Nominal . Nominal Nominal | Nominal Nominal
Wall Wall Wall Wall Wall Wall Wall Wall Wall Wall
Metric Size Thick- Thick- Thick- Thick- Thick- Thick+ Thick- Thick- Thick- Thick-
Tubing ness ness ness ness ness ness ness ness ness ness
Nom Tube OD in mm in mm in mm in mm in mm inmm in mm in mm in mm in mm
mm 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 8.0
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 3304 and ISO 3305)

Metric
Size Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal
Tubing Wall Wall Wall Wall Wall Wall Wall Wall Wall Wall
Nom Thick- Thick- Thick- Thick- Thick- Thick- Thick- Thick- Thick- Thick-
Tube ness ness ness ness ness ness ness ness ness ness
oD in mm in mm in mm in mm in mm in mm in mm in mm in mm in mm
mm 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 8.0
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 3304 and ISO 3305)

Metric
Size Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal
Tubing Wall Wall Wall Wall Wall Wall Wall Wall Wall Wall
Nom Thick- Thick- Thick- Thick- Thick- Thick- Thick- Thick- Thick- Thick-
Tube ness ness ness ness ness ness ness ness ness ness
oD in mm in mm in mm in mm in mm in mm in mm in mm in mm in mm
mm 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 8.0
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 17 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 4 - METRIC SIZE TUBING NOMINAL REFERENCE WORKING PRESSURES IN MPa (MPa X 145 = PSI)
FOR SAE J2613 AND SAE J2614°ALLOY STEEL HYDRAULIC TUBING AT 4 TO 1 DESIGIN FACTOR
MATERIAL STRENGTH = 500 MPa MINIMUM TENSILE
(Reference for Size Dimensions from ISO 3304 and ISO 3305)
Metric
Size Nominal Nominal Nominal Nominal Nominal Nominal
Tubing Wall Wall Wall Wall Wall Wall
Nom Thick- Thick- Thick- Thick- Thick- Thick-
Tube ness ness ness ness ness ness
oD T T T T T T T T T T in mm
mm 2.0 3.0 4.0 5.0 6.0 8.0
20 28 45
25 35 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 3304 and ISO 3305)

Metric
Size Nominal Nominal Nominal Nominal Nominal Nominal
Tubing Wall Wall Wall Wall Wall Wall
Nom Thick- Thick- Thick- Thick- Thick- Thick-
Tube ness ness ness ness ness ness
oD in mm in mm in mm in mm in mm in mm
mm 2.0 3.0 4.0 5.0 6.0 8.0
25 30 48
32 36 50
38 41 53
40 39 50
50 39 48
60 39 54
70 33 447
80 39
TABLE 6 - INCH SIZE TUBING NOMINAL REFERENCE WORKING PRESSURES IN MPa (MRa X 145 = PSI)
FOR SAE J326 AND SAE J527 HYDRAULIC STEEL HYDRAULIC TUBING AT 4 TO 1 DESIGN FACTOR
MATERIAL STRENGTH = 290.MPa MINIMUM TENSILE
Inch Inch Inch
Size Size Sige Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom
Tubing Tubing Tuling Wall Wall Wall Wall Wall Wall Wall Wall  Wall Wall \Wall Wall Wall
Nom Nom Nem Thick— Thick— Thick— Thick=\Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick—
SAE Tube Tybe ness ness ness ness Nness nNess ness ness ness ness pness ness ness
Dash oD D inmm inmm inmm _Snmm  inmm  inmm inmm inmm inmm inmm ihmm inmm inmm
Size mm inch  0.71 0.89 1.24 1.65 2.1 2.41 277 3.05 340 3.76 3.96 476 6.35
-2 318 0.125 43 60
-3 476 0.188 26 34 53
-4 6.35 0.250 19 24 36 53
-5 794 0.312 15 19 28 39 56
) 9.52 0.375 12 15 22 32 43 51
-8 12.70  0.%00 11 16 22 29 35 42 48
-10 15.88 0.25 9 13 17 23 26 31 35 41 47
-12 19.05 0.150 7 10 14 18 21 25 28 32 37 39
-14 2223 0.875 [§) °) T2 () T8 27 23 27 30 32 41
-16 25.40 1.000 5 8 10 13 15 18 20 23 26 27 34 50
-18 28.58 1.125 7 9 12 14 16 18 20 22 24 30 43
-20 31.75 1.250 6 8 11 12 14 16 18 20 21 26 37
-24 38.10 1.500 7 9 10 12 13 14 16 17 21 30
-28 4445 1.750 6 7 9 10 11 12 14 14 18 25
-32 50.80 2.000 5 7 7 9 10 11 12 13 15 21
-36 57.15 2.250 5 6 7 8 8 9 10 11 13 18
-40 63.50 2.500 4 5 6 7 8 8 9 10 12 16
—48 76.20 3.000 3 4 5 6 6 7 8 8 10 13
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TABLE 7 - INCH 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

Inch Inch Inch

Size Size Size. Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom Nom
Tubing Tubing Tubing Wall Wall Wall Wall Wall Wall  Wall Wall Wall Wall Wall Wall  Wall
Nom Nom Nom Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick— Thick—
SAE Tube Tube ness ness ness ness ness ness ness ness ness ness ness ness ness
Dash oD OD inmm inmm inmm inmm inmm inmm inmm inmm inmm inmm inmm inmm inmm
Size mm inch 0.71 0.89 1.24 1.65 2.1 2.41 277 3.05 340 3.76 3.96 476 6.35

-2 3.18 0125 46 64

-3 476 0.486—28 36 S5F

—4 6.35 0350 20 26 39 57

-5 794 0312 16 20 29 42 60

—6 952 0375 13 16 24 33 46 55

-8 12.70  0.500 12 17 24 32 37 45 51

-10 15.88 0.425 9 13 18 24 28 34 38 44 50

-12 19.05 0.750 8 11 15 20 23 27 30 34 39 42

-14 2223 04975 7 9 13 17 19 22 25 29 32 34 44

-16 2540 1.qoo 6 8 11 14 17 19 22 24 27 29 37 54
-18 28.58 1.125 7 10 13 15 17 19 21 24 25 32 46
—20 31.76  1.450 7 9 11 13 15 17 19 21 22 28 40
—24 38.10 1.400 7 9 1" 12 14 15 17 18 23 32
-28 44.45 1.150 6 8 9 11 12 13 15 15 19 26
-32 50.80 2.4q00 5 7 8 9 10 1" 13 13 16 23
-36 5715 2.450 5 6 7 8 9 10 11 12 14 20
—40 63.50 2.900 4 6 6 7 8 9 10 11 13 18
—48 76.20 3.400 4 5 5 6 7 7 8 9 11 14
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