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1. Scope—This SAE Standard covers the general and dimensional data for industrial quality spherical rod ends
commonly used on control linkages in automotive, marine, construction, and industrial equipment applications.

The rod ends described are available from several manufacturers within the range of the interchangeable
specifications. The sliding contact spherical self-aligning bearing members (ball and socket) are available in a
variety of materials in types shown. The load capacities and wear capabilities vary considerably with the
design and fabrication. It is suggested that the manufacturers be consulted for recommendations for the type
and design appropriate to particular applications.

2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein. Unless otherwise indicated the lastest revision of SAE publications shall apply.

2.1.1 SAE PuBLIicATION—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J475—Screw Threads (ANSI/B 1.1-1974)

2.1.2 ASTM PuBLIcATION—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM B 117—Method of Salt Spray (Fog) Testing

2.2 Related Publication—The following publication is provided for information purposes only and is not a
required part of this document.

2.2.1 ANSI PuBLIcaTION—Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ANSI B 18.2.1-1972—Square and Hex Bolts and Screws—Inch Series
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3. General Specification

3.1 Sizes—Spherical rod end sizes are normally specified by a number indicating the ball bore size in sixteenths of
an inch (size 5 = 5/16 bore). The housing threads (external or internal) used for mounting, as well as the stud
thread if required, are equal in size to the nominal ball bore. Sizes larger than those listed are available in both
standard and special configurations.

3.2 Threads—Unified Standard fine thread series (UNF) Class 2A external threads and Class 2B internal threads
shall apply to plain finish (unplated) parts. For externally threaded components with additive finish, the
maximum diameters of Class 2A may be exceeded by the amount of the allowance: that is, the basic diameters
(Class 2A maximum diameters plus the allowance) apply to an externally threaded part after plating. For
internally threaded components with additive finish, the Class 2B diameters apply after plating. See SAE J475
(ANSI B1.1-1974).

Housing threads, left or right hand, may be specified as required. Standard studs are threaded right hand.

External and internal threads must be chamfered to insure a clean start according to good industrial practice.
Roll formed internal and external threads are preferred.

3.3 Material—Spherical rod end housing members are normally made from low carbon steel turned, forged,
headed, or press-stamped blanks.

Race and ball materials vary according to manufacturer's preference for bearing materials.

For special applications, spherical rod ends can be produced from alloy steel, corrosion resistant steel, brass,
bronze or other materials. The charted combinations illustrate the preferred materials in each category
available as standard.

Spherical rod ends are available with ball and race material options listed below:

Studs (Figure 6) which may be secured in the bore of any of the ball variations are normally made from turned
low carbon steel or headed blanks. Studs with greater strength to resist bending are also available as
standard, employing high tensile bar stock or heat treatment during fabrication.

Ball studs which combine ball and stud as a single part are mild steel case hardened.

3.4 Angle of Misalignment—If a spherical rod end is mounted between the legs of a fork or clevis, the total
misalignment angle will be limited by the diameter of the housing head as it contacts the legs. This angle
varies from 18 to 34 deg in race type spherical rod ends and from 12 to 30 deg in raceless construction.
Specific information for a given size and type should be requested from the manufacturer if this is a critical
element of the application. See illustration, Figure 1A.

If a spherical rod end is mounted on a shouldered shaft or with washers having a diameter equal to ball
dimension "O", the shaft cone angle will vary from 25 to 34 deg. See illustration, Figure 1B.

The use of a stud for mounting increases the limit of total misalignment to a minimum of 50 deg. See
illustration, Figure 1C.

3.6 Finishes—Unless otherwise specified, low carbon steel housings, races, and studs shall be furnished with
cadmium or zinc protective finish and shall meet the requirements of 32 h Salt Spray Fog Testing in

accordance with ASTM B 117. At manufacturer's option, a subsequent chromate treatment may be used.
Black oxide treatment for studs may also be employed.
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