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STEERING BALL STUDS AND SOCKET ASSEMBLIES

1. GENERAL SPECIFICATIONS:

1.7 Purpoge: This SAE Recommended Practice has been established for|the purpose
of prdviding design criteria and suggested dimensional proportions which may
be usgd for ball studs and ball stud socket assembliesyas used on steering
systens or control mechanisms of passenger vehicles;'trucks and qff-road
equipnent.

The recommended practice does not cover all applications. It is|intended to
provide assistance in obtaining functional.satisfaction and
interghangeability.

The inclusion of dimensional data in this report is not intended|to imply
that 411 the products described are-Stock production sizes. Congumers are
requegted to consult with manufacturers concerning stock production parts.

2. TERMINGLCGY:

2.1 Master Gage: A taper gage that serves as a standard or base, degigned to
speciflic dimensions within blueprint specifications.

2.2 Blueing: A nondrying” light paste with a pigment or die (such as|"Prussian
BTue") that colors.-a contacting surface. Blueing must be distrihuted evenly
with nininum thickness on the taper surface of the master gage.

2.3 Blueing in a Master Gage: Blueing as applied to a master gage'aid gage

forced onto”a taper by hand pressure with a slight twisting motign followed
by a nocking motion of the stud in the cage. (The gage should not rock.)
Gage is removed for visual check of contact surface of taper.

SAE Technical Board Rules provide that: “This reportis 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 reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1987 Society of Automotive Engineers, Inc. . Printed in U.S.A.
All rights reserved.
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. 2 - "HALF BALL™'BALL STUDS FOR SEPARATE SPHERICAL BEARINGS

8 on diameter unless other specified must show 60% minimum
when blued in a master gage (See General Specifications).

area of

The hole locdtion is

determined by the attachment eye and nut size.

The hole should be located to

provide a minimum of 50% engagement of the cotter pin with nut slot after
allowing for draw-in at specified nut torque.

Cotter pin hole may be omitted and other than slotted nut used when
application permits.
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LOCKING TAPER INTERFERENCE
PRESS FIT

FIG. 3 - PERMANENTLY ATTACHED STUDS--RIVETED, WELDED, SPUN, QR STAKED

SEE NOTE | -
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FIG. |4 - TYPICAL BALL STUD SOCKET ASSEMBLY WITH INTERNAL ‘THREADED STEM
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FIG. 5 - TYPICAL BALL STUD SOCKET ASSEMBLY WITH EXTERNAL THREADED STEM
NCTES:
1. 0 - Angular travel determined as requ1réd for specific application.

2. Nut surface on boss must be sufficiently souare with tapered hole to prevent
excessive stress on stud threaded end.
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LOCKING TAPER STUD PRESS FiT STUD

x
BEFORE SPIN, S1ARE, ETC.

6 - TYPIQAL TUBULAR ("HORIZONTAL TYPE") SOCKET ASSEMBLY FOR RIVETED, SPUN,
STAKHD, WELDED, OR THREADED TAPER STUD ATTACHMENT. (FOR THREADED TAPER
STuDY, USE TABLE 1 DIMENSIONS)

Selection of Size: Tensile and compressive forces and functional 1g¢ad
requirements of the steering Tink must be considered in selecting the proper
ball stud size.

The proper ball stud size for a specific “application can be reasonahly well
estimated by considering the stud as_ a;cantilever beam supported at|the
junction with the mating boss, and loaded radially through the ball|end by a
force, or] forces, the magnitude and direction of which have been previously
determinegd. The type of Toadings-ball stud and bear1ng material, heat
treatment], and load requirements will 1nf1uence the size of unit chgsen for
a specifilc application.

Design requirements which cannot be sat1sf1ed by the tabulated dimensions
may be adeguate]x fulfilled by deviating wherever necessary provided due
consideration is given to the functional stresses.

Materialsl: Plain/carbon and alloy steels are widely used for all stud
fabricatijon. {The principal requirements for either type of steel ane: case
hardenabi|l ity-to provide a wear resistant surface, good machinability or
formabililtys and adequate core toughness to avoid brittle fracture inder
impact Tloading. For plastic or rubber bearing socket constructions, case
hardening may not be required. A quench and tempered alloy steel may be the
preferred material. Some of the nore popular standard materials used for
ball studs lie in the same category as SAE 1019, 1541, 4615, 8115, 8620, and
8640 steels. : ' g

Processing: Processing of ball studs is usually dictated by the size,
volume of production and equipment available. Ball studs used on passenger
car and Tight truck steering systems are usually cold formed. Larger ball
studs of relatively Tow production volume such as used on heavy duty trucks
and off-road equipment are often fabricated as.machined parts. Hot upset
forging methods have also been used. The forming or machining is followed
by total or selective hardening. Depending on the application and method of
fabrication, it may be desirable to control the surface finish.
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3.4 Attachment:

The ball stud locking taper is usually used in conjunction with
screw thread and nut attachment to allow for repair or replacement.

The

taper (usually 1:8) is designed to attach into mating parts made of steel;
however, by proper design the ball studs can be adapted to mate with other
materials for which different tapers may be desirable.

The nut selection should be determined by desion requirements.

The specified nut torque or seating force may draw the stud locking taper
into the mating arm significantly depending on several variables such as

arount of taper, size of taper, material, heat treat and surface.

When

using
tighte

The amount of stud taper draw-in should be determined expeviments

each 9

The ba
be so
thread
obtair
shoulqg

In adg
bolt 1
used,
methoa
press
shoulqg

The pe
("hori
6). 1T
ball §

4.

4,1 Select

SOCKETY:

g stotted ot the nut s to be tightened to specification
ned further if necessary to alion a slot with the cotter-hq

pecific application.

ss thickness and hole gage diameter at the nutiface of the
related to the stud gage diameter as to proyide sufficient
s to allow for draw-in at specified nut torque (reference H

and then
le. -

11y for

boss must
unexposed

ig. 5). To

the full stud cantilever strength, theiface of the mounting boss

correspond nominally with the large end of the stud taper,

ition to the screw thread and nut attachment method, locking pinch

ype attachment may be used. permanent attachment means alj
such as riveting (upsetting), welding, spinning or staking
s may be used in conjunction“with a locking taper or an inf
fit, in which case the studis usually a straigcht shank enc
er for locating purposes.

rmanently attached studs are used in conjUnctidn with tubu
zontal type") sockets which can be assembled onto the stud
he screw threadsand nut tapered studs are usually preassem

0 may be
These
terference

with a

ar
(see Fig.
led into

tud sockets, but can also be used with horizontal type sockets.

jon of=Size: The socket size is generally dependent upon 1

stud S
compre

g

ize_necessary for a specific application; however, the tens

he ball
ile and

ssijve forces and functional load reguirements of the steer]

ng Tink

must |

4.2

€ considered 1M sefecting the proper SOCKet Si7E.

Materials: Steering Tink sockets are often made of SAE 1030, 1038, 1040,

and 15471 steels; however, a number of standard and special steels may be
used to provide the desired mechanical properties for each application.
Tubular ("horizontal type") sockets may also be made from seamless or welded
tubing, frequently in SAE 1010, 1020 and 1025 steels.
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4.3

4.4

4.5

4.6

4.7

Processing and Attachment: Steering link sockets are usually machined

forgings with threaded stems for attaching to mating components.

may have external or internal threads.

The stems

For internal threads, the socket may

be forged with integral clamp ears that are machined to provide for locking

the threads.
threaded stem may also be used.
integral Tlink.

Instead of clamp ears, lTock nuts at the end of the
Sockets may be forged into both

internal
ends of an

In applications of sockets with threaded stems for

attachment to tubular intermediaries or turnbuckles, a right-hand thread is
usually paired with a left-hand thread to provide fast assembly and
adjustment.

Socket

Types & Dust Seals: In addition to sockets shown in Figs

Fig. %
applig
seal d
are at
for sq
materi
rockir

Wher
Atts
progp
dust
any
the
‘and

Thread
Ends ¢
the mi

Lead ¢
for cd

, various other constructions are available. Selection ‘def
ation. The sockets may have partial spherical surfaces ung
rea. Dust seals may be of the sliding type or boot seal ty
tached to the socket). For limited angularity sockets, as
me truck applications, the dust seal may be ofidense resili
al to preload the socket against the attachment boss so as
g motion of the steering links about the }ink center Tines|

the ball stud is drawn into the taperihole (as Tisted undg
chment for ball studs, above), the dust seal is preloaded 1
er amount to seal the socket against contamination. The sq
seal combination designed for thé vehicle should not be mg
way. The proper tools and extreme caution must be used whe

4 and

ends on

er the dust
pe (which
may be used
ent

to restrict

r
0 the

cket and
dified in
N removing

socket for servicing attaching parts to prevent damaging the dust seal

ball stud threaded end.

s: Threads are Unified:Class 2A of the size indicated in ]
It threaded features~should be chamfered approximately 0.02
nor diameter; the -1ength of chamfer to be 1/2 to 1 1/2 thre

rror and other_dimensional limits should be controlled. A
ntrol which may be used is: American National Standard ANS

"Screy Thread Gaging Systems for Dimensional Acceptability."

In apj
stem t

lication of sockets with threaded stems, the length of engq
hreads with the attaching rod or steeve depends on design §

vary,
extren

low as 1 1/2 timesvthe’thread diameter,

Lubrication:

[able 1.
in. below
ads.

reference
b1 B1.3M

gement of
nd may
Under

but should be approximately 2 1/2 times the thread diameter.

’

may be as

Lubrication fittings, if required, may be placed at any

convenient location on the periphery or face of the socket provided the
Jocation does not create forging processing, assembly or functional

compli

Figures and Tables:

cations.

illustrate descriptions and table dimensions.

The included figures 4, 5, and 6 are intended to
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TABLE 2A - TYPICAL DIMENSIONS FOR TUBULAR SOCKET STUDS (DIMENSIONS IN UNITED STATES CUSTOMARY UNITS)

SEE FIG. 6.

Nominal Locking Taper Studs ) Press Fit Studs

Ball | _

Dia A B C D E F G H J K L M
in in in in in in in in in in in in in
5/8 1.31 0.68 0.387 0.402 0.50

3/4 1.47 0.75 0.457 0.437 0.56 1.49 0. 87 0.18 0.75 0.598 0.592 0.50
7/8 1.62 0.8 0.527 0.543 0.62 1.78 1.03 0.28 4 0.88 0.693 0.637 0.62
1 1.84 0.91 0.585 0.601 0.78 2.06 1.12 0.28 1.00 0.770 C.764 0.8l
1/8 2.14 1.03 0.642 0.660 0.94 2.15 1.21 0.28 1.12 0.839 0.833 0. 81}
1/4 2.34 1.09 0.719 0.739 1.06

1/2 2.72 1.31 0.855 0.879 1.19

3/4 3.16 1.53 1.031 1.059 1.38

2 3.50 1.72 14131 1.162 1.50

1/4 4.02 1,94 1.248 1.281 1.75

1/2 4.69 | 2.28 1.399 1.437 2.00



https://saenorm.com/api/?name=c4db21730d6ad5af3edd2522f7e75f1a

