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1. SCOPE 

This SAE Information Report provides general information for installing and tightening fluid conductors and connectors. 
Following these guidelines, with the consistent proper use of torque wrenches, tightening procedures, and correct torque 
levels, will result in diminishing leaks and improving service life by avoiding hose twisting, tube binding, false torque, and 
improper joint closures. Since many factors influence the pressure at which a hydraulic system will or will not perform 
satisfactorily, this report should not be used as a “standard” nor a “specification,” and the values shown should not be 
construed as “guaranteed” minimums, maximums, or absolutes. 

This document is an information report to help users by gathering available information from the various connector standards 
and publishing the information in one source for easy retrieval and applied common usage. This SAE Information Report is 
primarily intended for mobile/stationary industrial equipment applications. Aircraft, automotive, and aerospace applications 
were not considered during the preparation of this document. 

When assembly procedure and torque level discrepancies between this document and associated connector specifications 
occur, the current connector specifications shall take precedence. 

2. REFERENCES 

2.1 Applicable Documents 

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

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 +1 724-776-4970 (outside USA), www.sae.org. 

SAE J246 Spherical and Flanged Sleeve (Compression) Tube Fittings 

SAE J476a Dryseal Pipe Threads 

SAE J513 Refrigeration Tube Fittings - General Specifications 

SAE J514 Hydraulic Tube Fittings 

SAE J516 Hydraulic Hose Fittings 

SAE J518-1 Hydraulic Flanged Tube, Pipe, and Hose Connections, 4-Screw Flange Connection Part 1: 
3.5 MPa to 35 MPa (Code 61) 

SAE J518-2 Hydraulic Flanged Tube, Pipe, and Hose Connections, 4-Screw Flange Connection Part 2: 
42 MPa (Code 62) 

SAE J530 Automotive Pipe Fittings 

SAE J531 Automotive Pipe, Filler, and Drain Plugs 

SAE J532 Automotive Straight Thread Filler and Drain Plugs 

SAE J1176 External Leakage Classifications for Hydraulic Systems  

SAE J1231 Formed Tube Ends for Hose Connections and Hose Fittings 

SAE J1273 Recommended Practices for Hydraulic Hose Assemblies 

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

Full document details: SAE J2593_202201
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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 6161 4-Bolt Flange Heads 

SAE J1453-3 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 

SAE J1615 Thread Sealants 

SAE J1926-1 Connections for General Use and Fluid Power - Ports and Stud Endgs with ASME B1.1 Threads 
and O-Ring Sealing - Part 1: Threaded Port with O-Ring Seal in Truncated Housing 

SAE J1926-2 Connections for General Use and Fluid Power - Ports and Stud Ends with ASME B1.1 Threads 
and O-Ring Sealing - Part 2: Heavy-Duty (S Series) Stud Ends 

SAE J1926-3 Connections for General Use and Fluid Power - Ports and Stud Ends with ASME B1.1 Threads 
and O-Ring Sealing - Part 3: Light-Duty (L Series) Stud Ends 

SAE J1926-4 Connector Fluid Power and General Use - Ports and Stud End with ASME B1.1 Threads and 
O-Ring Seal - Part 4: External Hex and Internal Hex Inch Port Plugs - Dimensions, Design, Test 
Methods, and Requirements 

2.1.2 ISO Publications 

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

ISO 7-1 Pipe Threads Where Pressure-Tight Joints Are Made on the Threads - Part 1: Dimensions, 
Tolerances and Designation 

ISO 7-2 Pipe Threads where Pressure-Tight Joints are Made on the Threads - Part 2: Verification by 
Means of Limit Gauges 

ISO 228-1 Pipe Threads Where Pressure-Tight Joints are Not Made on the Threads - Part 1: Dimensions, 
Tolerances and Designation 

ISO 228-2 Pipe Threads Where Pressure-Tight Joints are Not Made on the Threads - Part 2: Verification by 
Means of Limit Gauges 

ISO 6149-1 Connections for Fluid Power and General Use - Ports and Stud Ends with ISO 261 Metric Threads 
and O-Ring Sealing - Part 1: Ports with O-Ring Seal in Truncated Housing 

ISO 6149-2 Connections for Fluid Power and General Use - Ports and Stud Ends with ISO 261 Metric Threads 
and O-Ring Sealing - Part 2: Heavy-Duty (S Series) Stud Ends - Dimensions, Design, Test 
Methods and Requirements 

ISO 6149-3 Connections for Fluid Power and General Use - Ports and Stud Ends with ISO 261 Metric Threads 
and O-Ring Sealing - Part 3: Heavy-Duty (L Series) Stud Ends - Dimensions, Design, Test 
Methods and Requirements 

ISO 6149-4 Connections for Fluid Power and General Use - Ports and Stud Ends with ISO 261 Metric Threads 
and O-Ring Sealing - Part 4: Dimensions, Design, Test Methods and Requirements for External 
Hex and Internal Hex Port Plugs 

ISO 6162-1 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 to DN 127 

Full document details: SAE J2593_202201
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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 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 Connectors 

ISO 8434-3 Metallic Tube Connections for Fluid Power and General Use - Part 3: O-Ring Face Seal 
Connectors 

ISO 8434-4 Metallic Tube Connections for Fluid Power and General Use - Part 4: 24° Cone Connectors with 
O-Ring Weld-on Nipples 

ISO 8434-5 Metallic Tube Connections for Fluid Power and General Use - Part 5: Test Methods for Threaded 
Hydraulic Fluid Power Connectors 

ISO 11926-1 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 725 Inch Threads 
and O-Ring Sealing - Part 1: Ports with O-Ring Seal in Truncated Housing 

ISO 11926-2 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 725 Inch Threads 
and O-Ring Sealing - Part 2: Heavy-Duty (S Series) Stud Ends 

ISO 11926-3 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 725 Inch Threads 
and O-Ring Sealing - Part 3: Light-Duty (L Series) Stud Ends 

ISO 12151-1 Connections for Hydraulic Fluid Power and General Use - Hose Fittings - Part 1: Hose Fittings 
with ISO 8434-3 O-Ring Face Seal Ends 

ISO 12151-2 Connections for Hydraulic Fluid Power and General Use - Hose Fittings - Part 2: Hose Fittings 
with ISO 8434-1 24° Compression Connectors and ISO 8434-4 24° Cone Connectors with O-
Ring Weld-on Nipples 

ISO 12151-3 Connections for Hydraulic Fluid Power and General Use - Hose Fittings - Part 3: Hose Fittings 
with ISO 6162 Flange Ends 

ISO 12151-4 Connections for Hydraulic Fluid Power and General Use - Hose Fittings - Part 4: Hose Fittings 
with ISO 6149 Metric Stud Ends 

ISO 12151-5 Connections for Hydraulic Fluid Power and General Use - Hose Fittings - Part 5: Hose Fittings 
with ISO 8434-2 37° Flared Ends 

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Technical 
Report. 

2.2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

SAE J343 Tests and Test Procedures for SAE 100R Series Hydraulic Hose and Hose Assemblies 

SAE J356 Welded, Flash-Controlled, Low-Carbon Steel Tubing Normalized for Bending, Double Flaring, 
Beading, Forming, and Brazing 

SAE J515 Specification for O-Ring Materials Used with Hydraulic Connectors 

Full document details: SAE J2593_202201
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SAE J517 Hydraulic Hose 

SAE J524 Seamless Low-Carbon Steel Tubing Annealed for Bending and Flaring 

SAE J525 Welded 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, and Brazing 

SAE J527 Brazed Double Wall Low-Carbon Steel Tubing 

SAE J533 Flares for Tubing 

SAE J844 Nonmetallic Air Brake System Tubing 

SAE J846 Coding Systems for Identification of Fluid Conductors and Connectors 

SAE J1065 Nominal Reference Working Pressures for Steel Hydraulic Tubing 

SAE J1149 Metallic Air Brake System Tubing and Pipe 

SAE J1290 Automotive Hydraulic Brake System - Metric Tube Connections 

SAE J1394 Metric Nonmetallic Air Brake System Tubing 

SAE J1401 Road Vehicle - Hydraulic Brake Hose Assemblies for Use with Nonpetroleum-Base Hydraulic 
Fluids 

SAE J1402 Automotive Air Brake Hose and Hose Assemblies 

SAE J1467 Clip Fastener Fitting 

SAE J1475 Hydraulic Hose Fitting for Marine Applications 

SAE J1527 Marine Fuel Hoses 

SAE J1532 Transmission Oil Cooler Hose  

SAE J1644 Metallic Tube Connections for Fluid Power and General Use - Test Methods for Threaded 
Hydraulic Fluid Power Connectors 

SAE J1650 Seamless Copper-Nickel 90-10 Tubing 

SAE J1677 Tests and Procedures for Carbon Steel and High Strength Low Alloy Steel Tubing  

SAE J1754/1 Hose Assemblies, Rubber, Hydraulic, Steel Wire Reinforced - Part 1: Procurement Document 

SAE J1754/2 Hose Assemblies, Rubber, Hydraulic, Steel Wire Reinforced - Part 2: Ordering Information 

SAE J1942 Hose and Hose Assemblies for Marine Applications 

SAE J1942-1 Qualified Hoses for Marine Applications 

SAE J2050 High-Temperature Power Steering Pressure Hose  

SAE J2064 Coupled Automotive Refrigerant Air-Conditioning Hose Assemblies 

SAE J2094 Vehicle and Control Modifications for Drivers with Physical Disabilities Terminology 
  

Full document details: SAE J2593_202201
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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 Recommended Practices for Fluid Conductor Carbon and Alloy Steel Tubing Applications 

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

SAE J2614 Welded and Cold-Drawn, High Strength (500 MPa Tensile Strength) Hydraulic Tubing, for 
Bending, Flaring, Cold Forming, Welding, and Brazing 

SAE J2658 Carbon and Steel Alloy Tube Conductor Assemblies for Fluid Power and General Use - Test 
Methods for Hydraulic Fluid Power Metallic Tube Assemblies 

2.2.2 ISO Publications 

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

ISO 261 ISO General Purpose Metric Screw Threads - General Plan 

ISO 263 ISO Inch Screw Threads - General and Selection for Screws, Bolts and Nuts - Diameter Range 
0.06 to 6 Inch 

ISO 272 Fasteners - Hexagon Products - Widths Across Flats 

ISO 273 Fasteners - Clearance Holes for Bolts and Screws 

ISO 898-1 Mechanical Properties of Fasteners - Part 1: Bolts, Screws and Studs 

ISO 898-1 Mechanical Properties of Fasteners - Part 2: Nuts with Specified Proof Load Values - Coarse 
Thread 

ISO 1179-1 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 228-1 Threads 
with Elastomeric or Metal to Metal Sealing - Part 1: Threaded Ports 

ISO 1179-2 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 228-1 Threads 
with Elastomeric or Metal to Metal Sealing - Part 2: Heavy-Duty (S Series) and Light-Duty (L 
Series) Stud Ends with Elastomeric Sealing (Type E) 

ISO 1179-3 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 228-1 Threads 
with Elastomeric or Metal to Metal Sealing - Part 3: Light-Duty (L Series) Stud Ends with Sealing 
by O-Ring with Retaining Ring (Types G and H) 

ISO 1179-4 Connections for General Use and Fluid Power - Ports and Stud Ends with ISO 228-1 Threads 
with Elastomeric or Metal to Metal Sealing - Part 4: Stud Ends for General Use Only with Metal 
to Metal Sealing (Type B) 

ISO 1436 Rubber Hoses and Hose Assemblies - Wire-Reinforced Hydraulic Type - Specification 

ISO 2944 Fluid Power Systems and Components - Nominal Pressures 

ISO 3304 Plain End Seamless Precision Steel Tubes - Technical Conditions for Delivery 

ISO 3305 Plain End Welded Precision Steel Tubes - Technical Conditions for Delivery 

ISO 3448 Industrial Liquid Lubricants - ISO Viscosity Classification 
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ISO 3457 Earth Moving Machinery - Guards and Shields - Definitions and Specifications 

ISO 3601-1 Fluid Systems - Sealing Devices - O-Rings - Part 1: Inside Diameters, Cross-Sections, 
Tolerances and  Size Identification Code 

ISO 3601-2 Fluid Systems - Sealing Devices - O-Rings - Part 2: Design Criteria for O-Ring Housings - Basic 
Calculations 

ISO 3601-3 Fluid Systems - Sealing Devices - O-Rings - Part 3: Quality Acceptance Criteria 

ISO 3862 Rubber Hoses and Hose Assemblies - Rubber-Covered, Spiral Wire Reinforced, Hydraulic Type 
- Specification 

ISO 3949 Plastic Hoses and Hose Assemblies - Thermoplastics, Textile-Reinforced, Hydraulic Type - 
Specification 

ISO 4079 Rubber Hoses and Hose Assemblies - Textile-Reinforced Hydraulic Type - Specification 

ISO 4200 Plain End Steel Tubes, Welded and Seamless - General Tables of Dimensions and Masses per 
Unit Length 

ISO 4397 Fluid Power Systems and Components - Connectors and Associated Components - Nominal 
Outside Diameters of Tubes and Nominal Inside Diameters of Hoses 

ISO 4399 Fluid Power Systems and Components - Connectors and Associated Components - Nominal 
Pressures 

ISO 5598 Fluid Power Systems and Components- Vocabulary 

ISO 6072 Hydraulic Fluid Power - Compatibility Between Elastomeric Materials and Fluids 

ISO 6150 Pneumatic Fluid Power - Cylindrical Quick-Action Couplings for Maximum Working Pressures of 
10 bar, 16 bar and 25 bar (1 MPa, 1.6 MPa and 2.5 MPa) Connecting Dimensions, 
Specifications, Application Guidelines And Testing 

ISO 6163-1 Hydraulic Fluid Power - Round-Flange Connectors for Use at Working Pressures of 50 MPa (500 
bar) - Part 1: Eight-Screw Connectors, DN 65 and DN 80 

ISO 6163-2 Hydraulic Fluid Power - Round-Flange Connectors for Use at Working Pressures of 50 MPa 
(500 bar) - Part 2: Twelve-Screw Connectors, DN 100 and DN 150 

ISO 6164 Hydraulic Fluid Power - Four-Screw, One-Piece Square-Flange Connections for Use at Working 
Pressures of 25 MPa and 40 MPa (250 bar and 400 bar) 

ISO 6605 Hydraulic Fluid Power - Hose Assemblies - Method of Test 

ISO 6743-4 Lubricants, Industrial Oils and Related Products (Class L) - Part 4: Family H (hydraulic systems) 

ISO 7241-1 Hydraulic Fluid Power - Quick Action Couplings - Part 1: Interference Dimensions 

ISO 7241-2 Hydraulic Fluid Power - Quick Action Coupling - Part 2: Test Methods 

ISO 8331 Rubber and Plastics Hoses and Hose Assemblies - Guide to the Selection, Use and Maintenance 

ISO 9974-1 Threaded Port with ISO 261 Threads and Elastomeric or Metal to Metal Sealing 

ISO 9974-2 Stud End with ISO 261 Threads and Elastomeric Sealing (Type E) 

ISO 9974-3 Stud Ends with ISO Threads and Metal to Metal Sealing (Type B) 
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ISO 10583 Hydraulic Fluid Power - Test Methods for Tube Connections 

ISO 10763 Hydraulic Fluid Power - Plain-End, Seamless and Welded Steel Tubes - Dimensions and Nominal 
Working Pressures 

ISO 15171-1 Connections for Hydraulic Fluid Power and General Use - Hydraulic Couplings for Diagnostic 
Purposes - Part 1: Coupling not for Connection Under Pressure 

ISO 15171-2 Connections for Hydraulic Fluid Power and General Use - Hydraulic Couplings for Diagnostic 
Purposes - Part 2: Coupling with M16 X 2 End for Connection Under Pressure 

ISO 16028 Hydraulic Flush Face Quick-Action Couplings 

2.2.3 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, 
Tel: 610-832-9585, www.astm.org. 

ASTM A268/A268M Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for General Service 

ASTM A269-96 Seamless and Welded Austenitic Stainless Steel Tubing for General Service 

ASTM A312A/A312M Seamless and Welded Austentic Stainless Steel Pipes 

ASTM A450/A450M-96a General Requirements for Carbon, Ferritic Alloy and Austenitic Alloy Steel Tubing 

3. EXPLANATION OF TERMS AND TERMINOLOGY 

Refer to SAE J1273, SAE J2551, and ISO 5598 for terms and terminology for use with fluid connectors and conductors. 

4. FLUID CONDUCTOR AND CONNECTOR SERVICE LIFE 

Tube assemblies are made from very robust materials, often used in applications where the tube assembly and connector 
is considered a lifetime part of the system. When designed, manufactured, applied, and installed properly, most tube 
assemblies will last for the life of the unit. 

Hose assemblies are subject to aging and therefore have a finite life. An inspection and maintenance plan to check the 
hose assemblies is recommended to ensure assemblies are replaced before they fail; refer to SAE J1273. 

4.1 Leak Classifications 

Refer to SAE J1176 for the various classifications of leaks. 

4.2 Common Causes of Leaks with Fluid Conductors and Connectors 

Typical reasons for connector and conductor leaks include, but are not limited to, the following. Correcting these items will 
reduce leakage, improve reliability, and minimize warranty costs. 

4.2.1 Incorrect Tightening Sequence 

The sealing interfaces of the connections must be properly aligned and tightened first. The clamps must be tightened last. 
If the clamps are tightened first, the ability to properly align the joint interface surfaces is lost and the joint will eventually 
leak. 

4.2.2 Incorrect Use of Adjustable Brackets 

The purpose of the adjustable brackets is to provide enough correct joint interface alignment adjustability to properly close 
the joint. Improper use may compound the leak problems. 
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