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(R) BALL JOINTS

Foreword—This dpcument has been changed to comply with the SAE Technical Standards Board [format.

1. Scope—Thig SAE Standard covers the general and dimensional data for various types of bgll joints with inch
threads comonly used on control linkages in automotive, marine, and construction -and indystrial equipment
applications.

Inasmuch aq the load carrying and wear capabilities of ball joints vary,cansiderably with [their design and
fabrication, ft is suggested that the manufacturers be consulted, inOregard to these features and for
recommenddtions relating to application of the different types and styles available.

The inclusion of dimensional data in this standard is not intended to imply that all the produ¢ts described are
stock produdtion sizes. Consumers are requested to consult'with manufacturers concern|ng availability of
stock production parts.

2. References
2.1 Applicable Rublications—The following publications form a part of this specification to thg extent specified
herein.

2.1.1  ANSI PuslcaTioON—AVvailable from ANSI, 11 West 42nd Street, New York, NY 10036-8002
ANSI B.1.1—Unified Inch Serew Threads (UN and UNR Thread Form)

2.1.2 ASTM PugLIcATION—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, A 19428-2959.
ASTM B|117—Method of Salt Spray (Fog) Testing.

3. General Spgcifications

3.1 Dimensions and Tolerances—Except for nominal sizes and thread designations which are inch values only,

dimensions and tolerances are given in both U.S. customary and Sl units, as designated. Tabulated
dimensions shall apply to the finished parts, plated or otherwise processed, as specified by the user. Limits on
hexagon or round bar shapes shall be within the commercial tolerance of the bar stock material from which the
components are produced.

SAE Technical Standards Board Rules provide that: “This report is 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.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8512 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER; (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://www.sae.org

Copyright 1996 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
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Threads—Unified Standard 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 ANSI B 1.1.

External threads shall be chamfered to a diameter 0.01 in (0.3 mm) less than the minor diameter to produce

a length of chamfered or partial thread equivalent to % to 1% times the pitch (rounded to a three-place

iameter of the thread (rounded to a two-place decimal)

3.2
3.21
decimal).
3.2.2
the major
3.3 Material
3.3.1 BALL JOINT
plug compg
case harde
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protective fin
Method of Sa
Plated, harde
otherwise prg
3.5 Lubrication-
lubricated in
3.6 Dust Covers
shield of suc
3 are availab
3.7 Workmansh

might affect t

E—Ball joints are normally made from low carbon free machining steel. “The bal

ned unless otherwise specified. For special application, ball joints can be prg
sion resistant steel, brass, bronze, or other materials.

b DIscs—Cushioning discs shall be Neoprene, Buna N.rubber, or equivalent ma

hless otherwise specified, carbon steel ball joifits “shall be furnished with
ish and shall meet the requirements of 32 h salt" spray test in accordance w
It Spray (Fog) Testing. At manufacturer’s option, a subsequent chromate treatm
ned carbon steel components of ball joints*(subject to hydrogen embrittlement)
cessed to obviate such embrittlement.

—Unless otherwise specified by_user, ball joints shall be supplied with ball
hccordance with manufacturer’'spractice.

—Where so specified by the)user, Type G ball joints shall be supplied with an o
h construction as to prevent dirt and dust from entering the ball cavity. However
e in sizes 5/8 and 3/4 only.

p—Ball joints must be free from burrs, loose scale, sharp edges, and any oth
heir serviceability.

Internal threads shall be countersunk 90 degrees included angle to a diameter 0.01 in (0.3 mm) greater than

stud and mating

nents of Types A, AL, B, and C and the ball sockets on Type G, Styles,3 and 4, ball joints shall be

duced from alloy

erial.
cadmium or zinc
th ASTM B 117,

ent may be used.
shall be baked or

sockets suitably

I-resistant rubber
, shields for Style

er defects which
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CONSTRUCTION— CONSTRUCTION— CONSTRUCTION— CONS$TRUCTION—
TYPE A TYPE AL TYPEB TYPEC
TABLE 1A—DIMENSIONS OF TYPES A, B, C ANDALL BALL JOINTS—
B THROUGH J; (FIGURES 104)
Nominal Ball
Joint Size
and Thread Threads B B C C D D E E F F G G J J Jq Jq
Diameter, A, per in mm in mm max Max Hex Hex Min Min Dia Dia in mm in mm
in in +0.02 +0.5 0.02 05 in mm in mm in mm in mm +0.03 +0.8 *0.03 #0.8
No. 10 0.190 32 0.44 11.2 0.44 11.2 0.06 15 0312 7.92 0.12 3.0 0.38 9.7 0.88 22.3 1.50 38.1
No. 12 0.216 32 0.44 11.2 044 11.2 0.06 15 0.312 7.92 0.12 3.0 0.38 9.7 0.88 22.3 1.50 38.1
1/4 0.250 28 0.47 11.9 0.56 14.2 0.09 23 0.375 9.52 0.12 3.0 044 112 0.97| 24.6 1.81 46.0
5/16 0.3125 24 0.53 135 0.69 175 0.09 2.3 0.438 11.12 0.16 4.1 0.50 127 1.12 28.4 1.94 49.3
3/8 0.375 24 0.69 175 0.88 223 0.09 2.3 0.500 12,70  0.19 4.8 0.62 158 1.38 35.0 — —
7/16  0.4375 20 0.88 223 112 28.4 012 3.0 0.625 15.88 0.25 6.4 0.75 19.0 1.94 49.3 — —
1/2 0.500 20 0.88 223 112 284 0.12 3.0 0.625 15.88 0.25 6.4 0.75 19.0 1.94 49.3 — —
TABLE 1B—DIMENSIONS@F TYPES A, B, C AND ALL BALL JOINTS—K THROUGH P (FIGURES 1 TO 4)
Nominal L L Ly Ly Stud Stud Stud Stud
Ball Min Min Min Min M M Ball Ball Ball Ball
Joint Size Full Full Full Full Dia Dia p®  p® Dia Dia Dia Dia
and Thread K K K; K, Thread Thread Thread Thread in mm N® NO Max Max (Ref)® |(Reh® (ReH® (Ref)®
Diameter, A in npm in mm mm mm in mm +0.01 +0.3 (Ref) (Ref) (Ref) (Ref) Max Max Min Min
in +0.03 +08 F0.03 08 U244 TT.Z U.56 7.2 -0.00 -0.0 _m mm m mm mn mm in mm
No. 10 0.190 125 318 181 46.0 044 11.2 0.56 14.2 020 51 050 127 065 165 0.255 6.48 0.250 6.35
No.12 0.216 125 318 181 46.0 0.50 12.7 0.88 22.3 023 58 050 127 065 165 0.255 6.48 0.250 6.35
1/4  0.250 138 350 225 57.2 0.56 14.2 1.00 25.4 027 6.9 050 127 0.72 183 0.305 7.75 0.300 7.62
5/16 0.3125 156 39.6 238 605 0.75 19.0 — — 033 84 050 127 081 20.6 0.350 8.89 0.345 8.76
3/8 0.375 194 493 — — 1.00 25.4 — — — — — — 103 262 0424 10.77 0.419 10.64
7/16 0.4375 262 665 — — 1.00 25.4 — — — — — — 128 325 0.555 14.10 0.550 13.97
1/2  0.500 2.62 665 — — 1.00 25.4 — — — — — — 128 325 0555 14.10 0.550 13.97
1. These dimensions are given for design purposes only and are not intended for inspection.
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FIGURE 5—CUSHIONED TWO-PIECE FIGURE 6—CUSHIONED T|WO-PIECE
CONSTRUCTION—TYPE D* CONSTRUCTION—TYPE DS*
TABLE 2A—DIMENSIONS OF TYPES D AND DS BALL JOINTS—B THROUGH F (FIGURES 5 AND 6)
Nominal Ball
Joint Size
and Thread Thds B B C C C, Cq D D E E F F
Diameter, A, per in mm in mm in mm Max  Max  Hex He Min Min
in in +0.03 +0.8 +0.02 +0.5 +0.020 0.5 in mm in mm in mm
No. 10 0.190 32 0.53 13.5 0.44 11.2 0.56 14.2 0.06 15 0375 95p 019 438
No. 10 0.190 32 0.53 13.5 0.44 11.2 — — 0.06 15 0375 95p 019 438
No. 12 0.216 24 0.53 13.5 0.56 14:2 0.56 14.2 0.06 15 0375 95p 019 438
No. 12 0.216 32 0.53 135 0.56 14.2 0.56 14.2 0.06 15 0375 95p 019 438
1/4 0.250 28 0.56 14.2 0.56 14.2 0.56 14.2 0.06 15 0438 11.1p 019 438
5/16  0.3125 24 0.69 175 0.-69 175 0.69 175 0.09 23 0562 142 0.28 7.1
TABLE 2B—DIMENSIONS OF T,YPES D AND DS BALL JOINTS—G THROUGH P, (FIGURES 5 AND 6)
Nominal Ball
Joint Size L L p® PP
and Thread Thds G G H H J J K K Min Full  Min-Full  pax Max
Diameter, A, per Dia Dia in mm in mm in mm Thread Thrgad  (Ref)  (Ref)
in n in mm +0.03 +0.8 +0.03  *0.8 +0.03 +0.8 in mm in mm
No. 10 0.190 2 028 71 033 34 103 262 203 516 050 1217 0.70 17.8
No. 10 0.190 32 0.28 7.1 0.33 8.4 0.78 19.8 — — 0.38 9.7 0.70 17.8
No. 12 0.216 24 0.28 7.1 0.33 8.4 1.03 26.2 2.03 51.6 0.50 12.7 0.70 17.8
No. 12 0.216 32 0.28 7.1 0.33 8.4 1.03 26.2 2.03 51.6 0.50 12.7 0.70 17.8
1/4 0.250 28 0.31 7.9 0.35 8.9 1.06 26.9 2.09 53.1 0.56 14.2 0.75 19.0
5/16 0.3125 24 0.44 11.2 0.45 114 1.31 33.3 2.63 66.8 0.69 17.5 0.94 23.9

1. These dimensions are given for design purposes only and are not intended for inspection.
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TABLE 3ADIMENSIONS OF TYPES DC BALL JOINTS—C THROUGH H (FIGURES 7fA AND 7B)
Nominal Ball
Joint Size H H
and Thread Thds Cc Cc D D E E F F G G Dia Dia
Diameter, A, per in mm Max Max Hex Hex Min Min Dia Dia in mm
in in +0.02 +0.5 in mm in mm in mm in mm +0.005 +0.13
STYLE 1
No. 10 0.190 32 0.31 7.9 0.06 1.5 0.438 11,442\ 0.19 4.8 0.50 12.7 0.323 8.20
1/4  0.250 20 0.44 11.2 0.09 2.3 0.438 11.12 0.19 4.8 0.50 12.7 0.323 8.20
1/4  0.250 20 0.56 14.2 0.09 2.3 0.438 N11.12  0.19 4.8 0.50 12.7 0.323 8.20
1/4  0.250 28 0.44 11.2 0.09 2.3 0.438, 11.12 0.19 4.8 0.50 12.7 0.323 8.20
1/4  0.250 28 0.56 14.2 0.09 2.3 Q0438 11.12 0.19 4.8 0.50 12.7 0.323 8.20
5/16 0.3125 24 0.62 15.8 0.09 2.3 0.438 11.12 0.19 4.8 0.50 12.7 0.323 8.20
5/16  0.3125 24 0.75 19.0 0.09 2.3 0.438 11.12 0.19 4.8 0.50 12.7 0.323 8.20
3/8 0.375 24 0.62 15.8 0.09 23 0.438 11.12 0.19 4.8 0.50 12.7 0.323 8.20
STYLE 2
No. 10 0.190 32 0.50 12.7 0.06 1.5 0.375 9.52  0.09 2.3 0.44 11.2 0.197 5.00
1/4  0.250 20 0.44 11.2 0:09 2.3 0.438 11.12 0.09 2.3 0.50 12.7 0.328 8.33
1/4  0.250 28 0.44 11.2 0.06 1.5 0.438 11.12 0.09 2.3 0.50 12.7 0.328 8.33
5/16 0.3125 24 0.62 15.8 0.09 2.3 0.438 11.12 0.11 2.8 0.56 14.2 0.380 9.65
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TABLE 3B—DIMENSIONS OF TYPES DC BALL JOINTS—J THROUGH F (FIGURES 7A AND 7B)

Nominal Ball
Joint Size
and Thread Thds J J K K L L M M N N P P
Diameter, A, per in in in mm in mm Dia Dia in mm in mm
in in +0.03 +0.8 +0.03 0.8 +0.2 0.5 in mm +0.01 +0.3 +0.005 +0.13
STYLE 1
No. 10 0.190 32 0.75 19.0 112 284 — — — — — — — —
1/4 0.250 20 0.75 19.0 112 284 — — — — — — — —
1/4 0.250 20 0.75 19.0 1.12 284 — — — — — — — —
1/4 0.250 28 0.75 19.0 112 284 — — — — — — — —
1/4 0.250 28 0.75 19.0 112 284 — — — — — — — —

5/16 0.3125 24 0.75 19.0 112 284 — — — — — — — —
5/16 0.3125 24 0.75 19.0 112 284 — — — — — — — —

3/8 0.375 24 0.75 19.0 112 284 — — — — — — — —
STYLE 2

No. 10 0.190 32 0.62 15.8 0.78 19.8 0.40 10.2 0.56 14.2 0.12 3.0 D.250 6.35

1/4 0.250 20 0.78 19.8 1.02 259 0.34 8.6 0.62 158 0.12 3.0 D.250 6.35

1/4 0.250 28 0.78 19.8 1.02 259 0.34 8.6 0.62 15.8 0.12 3.0 D.250 6.35

5/16 0.3125 24 0.75 19.0 1.03 26.2 0.53 13.5 0.75 19.0 0.19 4.8 D.344 8.74

AVAILABLE WITH ———K———»
RUBBER SHIELD TO —J—> AVAILABLE WITH
SEAL BALL 1= <C RUBBER SHIELD TO
CAVITY: bl SEAL BALL
G, . A G, CAVITY
| d o
i SN
EY: T TR
_¥ ¥y
F] 2 £ HEX
A
. CONICAL MOVEMENT 38° MIN CONICAL MOVEMENT

FIGURE 8A—TYPH G NONDETACHABLE CONSTRUCTION FIGURE 8B—TYPE G NONDETACHABLE CONSTRUCTION

WITHPUT SPRING—STYLE 1 WITHOUT SPRING—STYLE 2
AVAILABLE WITH K——>] AVAILABLE WITH la—— K —>]
RUBBER SHIELD f——> RUBBER SHIELD —J—>
TO SEAL BALL , Lo TO SEAL BALL - s
CAVITY | CAVITY
A
1 H P
B
F ¥ ¢ A E HEX A E HEX
MOVABLE
SLEEVE
CONICAL MOVEMENT CONICAL MOVEMENT
30°MIN 40°MIN

FIGURE 8C—TYPE G NONDETACHABLE CONSTRUCTION FIGURE 8D—TYPE G NONDETACHABLE CONSTRUCTION
WITHOUT SPRING—STYLE 32 WITHOUT SPRING—STYLE 43
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TABLE 4A—DIMENSIONS OF TYPE G BALL JOINTS—B THROUGH G (FIGURES 8A-8D)

Nominal Ball
Joint Size
+and Thread Thds B B C C D D E E F F G G
Diameter, A, per in mm in mm Max Max Hex Hex Min Min
In in +0.02 +0.5 +0.02 +0.5 in mm in mm in mm in mm
STYLE 1
No. 10 0.190 32 0.44 11.2 0.44 11.2 0.06 15 0.312 7.92 0.12 3.0 0.38 9.7
1/4 0.250 28 0.47 11.9 0.56 14.2 0.06 15 0.375 9.52 0.12 3.0 0.44 11.2
5/16  0.3125 24 0.53 13.5 0.69 17.5 0.09 2.3 0.438 11.12  0.16 4.1 0.50 12.7
3/8 0.375 24 0.69 175 0.88 22.3 0.09 23 0.500 12,70 0.19 48 0.62 15.8
7/16  0.4375 20 0.88 22.3 1.12 28.4 0.12 3.0 0.625 15.88 0.25 6.4 0.75 19.0
1/2 0.500 20 0.88 22.3 1.12 28.4 0.12 3.0 0.625 15.88 0.25 6.4 0.75 19.0
STYLE 2
No. 10 0.190 32 0.44 11.2 0.44 11.2 0.06 15 0.312 7.92 0.12 3.0 0.38 9.7
1/4 0.250 28 0.47 11.9 0.56 14.2 0.09 2.3 0.375 9,52~ 0.12 3.0 0.44 11.2
5/16 0.3125 24 0.53 135 0.69 17.5 0.09 2.3 0.438 , 1112 0.16 4.1 0.50 12.7
3/8 0.375 24 0.69 17.5 0.88 22.3 0.09 2.3 0.500()*12.70  0.19 4.8 0.62 15.8
7116 0.4375 20 0.88 22.3 1.12 28.4 0.12 3.0 0,625 15.88 0.25 6.4 0.75 19.0
1/2 0.500 20 0.88 22.3 1.12 28.4 0.12 3.0 0.625 1588 0.25 6.4 0.75 19.0
5/8 0.625 18 1.00 25.4 1.12 28.4 0.12 3.0 0.750 19.05 0.31 7.9 0.88 22.3
3/4 0.750 16 1.06 26.9 1.12 28.4 0.12 3.0 0.875 2222 031 7.9 1.00 25.4
STYLE 3
No. 10 0.190 32 0.44 11.2 0.44 11.2 0.06 15 0.312 7.92 0.12 3.0 0.38 9.7
1/4 0.250 28 0.47 11.9 0.56 14.2 0:06 15 0.375 9.52 0.12 3.0 0.44 11.2
5/16  0.3125 24 0.53 135 0.69 17.5 0.09 2.3 0.438 11.12 0.16 4.1 0.50 12.7
3/8 0.375 24 0.69 17.5 0.88 22:3 0.09 2.3 0.500 12.70 0.19 4.8 0.62 15.8
1/2 0.500 20 0.88 22.3 1.12 28.4 0.12 3.0 0.625 1588 0.28 7.1 0.75 19.0
5/8 0.625 18 1.06 26.9 1.12 28.4 0.12 3.0 0.875 2222 031 7.9 1.00 25.4
3/4 0.750 16 1.06 26.9 112 28.4 0.12 3.0 0.875 2222 031 7.9 1.00 25.4
STYLE 4
No. 10 0.190 32 0.47 119 0.44 11.2 0.06 15 0.375 9.52 0.12 3.0 0.44 11.2
1/4 0.250 28 0.47 11-9 0.56 14.2 0.09 2.3 0.375 9.52 0.12 3.0 0.44 11.2
5/16  0.3125 24 0.53 135 0.69 17.5 0.09 2.3 0.438 11.12 0.16 4.1 0.50 12.7
3/8 0.375 24 0/69 17.5 0.88 22.3 0.09 2.3 0.500 12.70 0.19 4.8 0.62 15.8
7/16  0.4375 20 0)88 22.3 1.12 28.4 0.12 3.0 0.625 1588 0.25 6.4 0.75 19.0
1/2 0.500 20 0.88 22.3 1.12 28.4 0.12 3.0 0.625 1588 0.25 6.4 0.75 19.0
5/8 0.625 18 1.00 25.4 1.12 28.4 0.12 3.0 0.750 19.05 0.31 7.9 0.88 22.3
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TABLE 4B—DIMENSIONS OF TYPE G BALL JOINTS—G; THROUGH P; (FIGURES 8A-8D)

Nominal Ball
Joint Size L L p® p®
and Thread Thds G, G, J J K K Min Full Min Full Max Max
Diameter, A, per Min Min in mm in mm Thread Thread (Ref) (Ref)
in in in mm +0.02 +0.5 #0.02 0.5 in mm in mm
STYLE 1
No. 10 0.190 32 0.31 7.9 0.88 223 1.16 29.5 0.47 11.9 0.65 16.5
1/4 0.250 28 0.38 9.7 0.97 24.6 131 333 0.53 135 0.72 18.3
5/16 0.3125 24 044 112 112 284 156 396 059 150 081 20.6
3/8 0B75 24 0.56 142 1.38 35.0 181 46.0 0.81 20.6 1.03 26.2
7/16 04375 20 0.69 175 1.94 49.3 2.50 63.5 1.12 28.4 1p8 325
1/2 0,600 20 0.69 175 1.94 49.3 2.50 63.5 1.12 28.4 1p8 325
STYLE 2
No. 10 0190 32 — — 0.88 223 1.06 26.9 0.47 11.9 0.65 16.5
1/4 050 28 — — 0.97 24.6 1.22 31.0 0.50 12.7 02 18.3
5/16 0B125 24 — — 1.12 28.4 141 35.8 0¢56 14.2 0B1 20.6
3/8 0B75 24 — — 1.38 35.0 1.69 42.9 0.75 19.0 1,03 26.2
7/16 04375 20 — — 1.94 49.3 2.38 60.5 1.00 25.4 1p8 325
1/2 0,600 20 — — 1.94 49.3 2.38 605 1.00 25.4 1p8 325
5/8 0625 18 — — 2.06 52.3 2.58 65.5 1.00 25.4 147 37.3
3/4 0/750 16 — — 2.12 53.8 3.00 76.2 1.12 28.4 169 40.4
STYLE 3p)
No. 10 0190 32 — — 0.88 223 16 29.5 0.47 11.9 065 16.5
1/4 050 28 — — 0.97 24.6 1.31 333 0.53 135 02 18.3
5/16 0B125 24 — — 1.12 28.4 1.56 39.6 0.59 15.0 0B1 20.6
3/8 0B75 24 — — 1.38 35.0 1.81 46.0 0.81 20.6 103 26.2
1/2 0,500 20 — — 1.94 49.3 2.62 66.5 1.12 28.4 1.p8 325
5/8 0625 18 — — 2212 53.8 3.00 76.2 1.12 28.4 169 40.4
3/4 0/750 16 — — 2.12 53.8 3.00 76.2 1.12 28.4 1.p9 40.4
STYLE 4®
No. 10 0190 32 — — 0.97 24.6 1.22 31.0 0.44 11.2 02 18.3
1/4 050 28 — — 0.97 24.6 1.22 31.0 0.50 12.7 02 18.3
5/16 0B125 24 = — 1.12 28.4 1.41 35.8 0.56 14.2 0Bl 20.6
3/8 0B75 24 — — 1.38 35.0 1.69 42.9 0.75 19.0 103 26.2
7/16 04375 20 — — 1.94 49.3 2.38 60.5 1.00 25.4 1.p8 325
1/2 0,600 20 — — 1.94 49.3 2.38 60.5 1.00 25.4 1.p8 325
5/8 0625 18 — — 2.06 52.3 2.58 65.5 1.00 25.4 147 37.3
1. These dimensiens-are-giverfordesigrptrpeses-onty-and-are-rotintendedforinspection-

2. Type G Style 3 ball joints are furnished with ball studs and ball cavities (ball stud only on 5/8 and 3/4 in sizes) hardened to
assure longer wear.
3. Type G, Style 4 ball joints in all sizes are furnished with both ball studs and ball sockets hardened to assure longer wear.
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