
                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAE J694 SEP88

!
I

~-2q-33
I - !

SAE J*b94 88 • 8357340 0042174 _7 __~i1- - -----
~A - TheEngineeringSociety
~ For Advancing Mobility
~ Land Sea Air and Space®

• A Product of the
Cooperative Engineering Program

Disc Wheel/Hub or
Drum Interface
Dimensions ­
Commercial Vehicles
SAE Recommended Practice
Revised September 1988

•

•
Submitted for -Recognition as
an American National Standard

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j6
94

_1
98

80
9

https://saenorm.com/api/?name=d6eb3ef61d4eb4f3cc769650e8ab7492


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                          

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

--

SAE J*694 88 II 8357340 0042175 9 II

1023

No parl of this publication may be reproduced In any form,
In an electronic retrieval system or otherwise, without the
prior written permission of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc.

•

•

•

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j6
94

_1
98

80
9

https://saenorm.com/api/?name=d6eb3ef61d4eb4f3cc769650e8ab7492


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAE J*694 88 II 8357340 0042176 0 II

Submitted for recognition as an American National Standard

~.~ The Engineering Society

•

~ FO.r Advancing M.Obility
~ Land Sea Air and Space $

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

TRUCK AND BUS
PRACTICE

SAE J694

Issued May 1955
Revised September 1988

Superseding J694 MAY88

•

DISC WHEEL/HUB OR DRUM INTERFACE DIMENSIONS - COMMERCIAL VEHICLES

1. PURPOSE:

This SAE Recommended Practice defines wheel mounting systems and documents,
the dimensi ons and to1 erances necessary to mai ntai n servi ceabi1 i ty, 'and
interchangeability in the interface areas. To be consistent with ISO, it is
di vi ded into two secti ons (I & I I) . Section lis in concert wi th ISO 4107,
describing mounting systems currently used internationally and nominated for,
or included in, the international standards for bolt circle interfaces.
Section II records information on current mounting systems also used in North
America. Components of different mountin systems with common bolt atterns
could be mls-assem e toget er and cause serVlce pro ems. T ere ore, lt 1S
;mportantto note that each mount; ng system shoul d be treated ; nd; Vl dually
and their components not be intermixed.

2. SCOPE:

This SAE Recommended Practice contains dimensions and their tolerances
concerning disc wheel to hub or drum interface areas for commercial vehicles
and multi-purpose passenger vehicles. Stamped disc wheels for single
applications and special or less common applications are not covered in this
recommended practice.

3. REFERENCES:

A. SA6 J393 - Nomenclature - Wheels, Hubs and Rims for Commercial Vehicles
B. ISO 4107 - Road Vehicles - Wheels for Commercial Vehicles - Dimensional

Characteristics of Attachment on Hub
C. ISO 7575 - Road Vehicles - Wheels for Commercial Vehicles - Flat

Attachment - Fixing Nuts

SAE Technical Board Rules provide that: "This report is published by SAEto advance the stateoftechnical and engineering sciences.
The use of this report isentirely 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 atleasteveryf[ve years atwhich time it may be reaffirmed; revised, or cancelled. SAE invites your
written comments and suggestions. .

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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J694

4. DEFINITIONS:

-

SAE J*b94 88 II 8357340 0042177 2 II

Page 2

A detailed listing of basic nomenclature is contained in SAE J393. Figs. 1
through 13 introduce, illustrate, and specify additional nomenclature and
definitions.

Mounting System: The combination of wheel/hub or drum interface
characteristics that identify uniqueness. These characteristics are: number
of bolt holes, bolt circle diameter and fastener type. Unique mounting
systems are identified by the Roman numerals in applicable tables throughout
the recor.~ended practice. Within a given mounting system, the wheels are
interchangeable only by use of the appropriate fasteners and/or hubs with
appropriate dimensions for the wheel material shown.

5. SECTION I - DISC WHEELS/HUB OR DRUM INTERFACE FOR ISO COMPATIBLE WHEELS:

5. 1 Wheel Dimensions:

F

,/A-I _t
D

E -1

t 1 B
r .6mm X 46- min. e

tt

FIGURE 1 M Ferrous Disc Wheel
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J694

5.1.1 Definitions of Wheel Dimensions (Ref. Fig. 1 and 2):

A=number of bolt holes
B =bolt circle diameter
C =center hole diameter
D=bolt hole diameter
E =disc flat clearance diameter
F =disc thickness

5.1.2 Dimensions and Tolerances of Wheels:

5.1.2.1 Inch System Mountings (all dimensions in inches):

Page 4

MOUNTING SYSTEMS
FOR FERROUS &ALUMINUM WHEELS DIMENSIONS

B E
A IIIo. 01 o@) D Min F

# of Bolt C +0.09, -0 Disc Flat Max
rr10unting Bolt Circle Fastener Wheel Center Hole Bolt Hole Clearance Disc
System Holes Diameter Type Material Diameter Diameter Diameter Thick-

ness

I 8 6.500 FN1 Ferrous 4.878/4.888 0.60 8.60 0.35
Aluminum 4.880/4.888 0.60 8.60 0.57

1FN - Flange nut
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Page 5

5.1.2.2 Metric System Mountings (all dimensions in mm):

J694

MOUNTING SYSTEMS
FOR FERROUS &ALUMINUM WHEELS DIMENSIONS

B E F
A 1[10.3 01 C D Min Max

# of Bolt Fastener Wheel +0.2, ..0 +1, -0 Disc Flat Disc
Mounting Bolt Circle Type Materi al Center Hole Bolt Hol e Clearance Thickness
System Holes Diameter (1) (1) Diameter Diameter Diameter (1)

II 8 275 FN Ferrous 221 24 325 13
Aluminum 221 .1 24 325 25.4

• III 10 285.75 FN Ferrous 220 26 345 14
Aluminum 220.1 26 345 25.4

IV 10 335 FN Ferrous 281 26 390 14
Al umi num 281.2 26 390 25.4

(1) Disc thickness, fastener type and aluminum disc wheels are not included
in ISO Standard 4107.
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J694

5.2 Hub or Drum Interface Dimensions:

Page 6

WHEEL MOUNTING FACE
(HUB OR DRUM)

MAX. CHAMFER = 3 THREADS

-4-IH- - _. --J .-_

E,

1.4 mmR MAX.
B

c,

FIGURE 3 - Hub or Drum Interface Dimensions
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SAE J*694 88 11.8357340 0042182 6 II

J694

• 5.2.1 Definitions of Hub or Drum Interface Dimensions (Ref. Fig. 3):

A = Number of studs or bolts
B = Bolt circle diameter
Cl = Wheel pilot dfameter
02 = Stud or bolt size .
El = Diameter of whee16ackup'- Hub or outboard drum (usually not

coincident with hub flange)
Fl = Pilot width (does not include lead in radius or chamfer)
G = Stud or bolt stand out beyond wheel mounting face of hub or outboard

drum

5.2.2 Interface Dimensions and Tolerances of Hubs or Drums:
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J694 Page 10

5.3 Fastener Dimensions &Tolerances:

CONTACT
SURFACE

rr
d4 d3 d, S

L l

O.3mmRmln.

FIGURE 4 - Two Piece Flange Nut
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Page 11 J694

~, 5.3.1 Definitions of Fastener Dimensions (Ref. Fig. 4):

a = Distance to first thread from seat end
dl = Thread size
s = Nominal width across flats
d3 = Flange inner diameter
d4 =Flange outer diameter
w =Width of flange contact
h = Overall nut height .

5.3.2 Dimensions and Tolerances of Two Piece Flange Nuts (FN):

5.3.2.1 Inch System Mountings (all dimensions in inches):

w h
d3 d4 a Min Max

dl s Min Max Min Width of Height
Thread Hex Flange Flange Thread Flange of Nut &
Size Size Inner Dia Outer Dia Start Contact Flange

9/16 - 18 1.062 1.00 1.625 0.180 0.110 1.04

~

5.3.2.2 Metric System Mountings (all dimensions in mm):

M20 x 1. 5

M22 x 1.5

30

33

26

28

45

49

4.5

4.5

5.5

6.0

29

34
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Page 12

6. SECTION II - INFORMATION ON MOUNTING SYSTEMS ALSO USED IN NORTH N4ERICA:

6.1 Wheel Dimensions:
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J694 Page 14

6.1.1 Definitions of Wheel Dimensions (Ref. Figs. 5 and 6):

A=number of bolt holes
B =bolt circle diameter
C =center hole diameter
D=bolt hole diameter
E =disc flat clearance diameter
F =disc thickness

6.1.2 Dimensions and Tolerances of Wheels:
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Page 17 J694

• 6.2 Hub or Drum Interface Dimensions:

~

WHEEL MOUNTING FACE
(HUSOR DRUM)

MAX. CHAMFER": 3 THREADS

- - ----'-t 1---'--

•
I .4 mm R MAX.

CI

B

• FIGURE 7 - Hub or Drum Interface Dimensions
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Page 18

6.2.1 Definitions of Hub or Drum Interface Dimensions (Ref. Fig. 7):

A = number of studs or bolts
B ~ bolt circle diameter
Cl ~ wheel pilot diameter
02 =stud or bolt size
El =diameter of wheel backup - hub or outboard drum (usually not

coincident with hub flange outside diameter)
Fl =pilot width (does not include lead in radius or chamfer)
G =stud or bolt standout beyond wheel mounting face of hub or outboard

drum

6.2.2 Interface Dimensions and Tolerances of Hubs or Drums:

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j6
94

_1
98

80
9

https://saenorm.com/api/?name=d6eb3ef61d4eb4f3cc769650e8ab7492


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                          

 
Distributed under license from the IHS Archive
 
 

                                                                                          

•
•

6
.2

.2
.1

In
ch

Sy
st

em
M

ou
nt

in
gs

(a
ll

di
m

en
si

on
s

in
in

ch
es

):
"

IJ
S» to CD -
.
I

\0

M
OU

NT
IN

G
SY

ST
EM

S
DI

M
EN

SI
ON

S
B

[!
lo

.rn
o

/)1
D2

A
BO

LT
ST

UD
C

l
E

l
F

l
(M

IN
)

G
M

OU
NT

IN
G

Ii
OF

ST
UD

S
CI

RC
LE

FA
ST

EN
ER

OR
BO

LT
W

HE
EL

PI
LO

T
W

HE
EL

BA
CK

UP
PI

LO
T

W
ID

TH
ST

AN
D

OU
T

SY
ST

EM
OR

BO
LT

S
DI

AM
ET

ER
TY

PE
DI

AM
ET

ER
DI

AM
ET

ER
DI

AM
ET

ER
SI

N
G

LE
DU

AL
SI

N
G

LE
DU

AL
M

IN
I

"

8
.7

5
0

11
.0

C
V

11
.2

5
~

V
6

BS
N

0.
75

0
6.

45
m

ax
NA

NA
1.

25
1

.3
1

/1
.4

4
1.

12
5

BS
N

-A
L

0.
75

0
6.

45
m

ax
11

.0
C

V
II

.2
5

NA
NA

1
.5

0
1

.3
1

/1
.4

4
1.

12
5

VI
8

6
.5

0
0

FN
(1

)
0.

56
3

4.
55

4/
4.

56
2

8
.O

lV
8.

25
0.

2,
5

0.
62

1.
44

1.
79

m
in

FN
(2

)
0.

56
3

4.
55

4/
4.

56
2

8.
0C

V
8.

25
0.

25
0.

81
1.

66
2.

23
m

in
V

II
1

0
7.

25
0

"
FN

(1
)

0.
62

5
5.

24
5/

5.
2,

50
9.

0Q
I9

•.I
3

0.
24

,p
.6

2
1.

44
1.

79
m

in
FN

(2
)

0.
62

5
5.

24
5/

5.
25

0
9.

0C
V

9.
13

0.
24

0.
81

1.
66

2.
23

m
in

V
lI

I
10

8
.7

5
0

BS
N

0.
75

0
6.

45
m

ax
11

.0
C

V
II

.2
5

NA
NA

1.
25

1
.3

1
/1

.4
4

1.
12

5
IX

1
0

8.
75

0
FN

(1
)

6.
24

2/
6.

25
0

II
.O

C
V

ll
.2

5
0.

34
0.

81
1.

59
2

.W
m

in
0.

68
8

X
10

II
.2

5
0

BS
N

0.
75

0
8.

72
0

m
ax

1
3

.1
8

/1
3

.5
0

NA
NA

1.
25

1
.3

1
/1

.4
4

1.
12

5
BS

N
-A

L
0.

75
0

8.
72

0
m

ax
}3

.1
8

/1
3

.5
0

NA
NA

1
.6

0
1

.3
1

/1
.4

4
1

.1
2

5
X

l
10

11
.2

50
FN

(1
)0

0.
87

5
8.

65
6/

8.
66

0
13

.1
8/

13
.5

0
0.

50
1

.0
0

1.
88

2.
38

m
in

FN
(2

)
0
~
8
7
5

8.
65

6/
8.

66
0

13
.1

8/
13

.5
0

0.
50

1.
31

2.
28

3.
18

m
in

X
II

1
0

13
.1

88
B

SN
-h

vy
0.

93
8

10
.6

45
m

ax
15

.2
5/

15
.3

8
NA

NA
1.

25
1.

68
/1

.8
1

du
ty

1.
31

2
1.

12
5

NO
TE

:
C

om
po

ne
nt

s
o

f
d

if
fe

re
n

t
m

ou
nt

in
g

sy
st

em
s

w
it

h
co

m
m

on
b

o
lt

ho
le

p
at

te
rn

s
m

us
t

no
t

be
in

te
rm

ix
ed

.
c..

.
0

'\
1

.0
~

(1
)

F
er

ro
us

W
he

el
s

(2
)

A
lu

m
in

um
or

F
er

ro
us

W
he

el
s

V
l

» rr
J

c..
.. * a- ..
J) ..a= (J
:I

(J
:I • (J:I W In ~ W ..a= C
I

C
I

C
I

..a= ru I:
-'

..
J) ..a= ru •

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j6
94

_1
98

80
9

https://saenorm.com/api/?name=d6eb3ef61d4eb4f3cc769650e8ab7492


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Distributed under license from the IHS Archive
 
 

                                                                                          

-
-
-
~
-
-

---
--

6
.2

.2
.2

M
et

ri
c

Sy
st

em
M

ou
nt

in
gs

(a
ll

di
m

en
si

on
s

in
m

m
):

c.
.

O
'l

\0
,

.;:
..

M
OU

NT
IN

G
SY

ST
EM

S
DI

M
EN

SI
ON

S
B

[fl
O.

3
IJ

(
02

11:
1

A
BO

LT
ST

UD
+

0,
-0

.2
£1

F1
(M

IN
)

G
(M

IN
)

M
OU

NT
IN

G
,

O
f

ST
UD

S
CI

RC
LE

fA
ST

EN
ER

OR
BO

LT
W

HE
EL

PI
LO

T
W

HE
EL

BA
CK

UP
PI

LO
T

W
ID

TH
ST

AN
D

OU
T

SY
ST

EM
OR

BO
LT

S
DI

At
.£T

ER
TY

PE
DI

At
.£T

ER
DI

AM
ET

ER
DI

AM
ET

ER
SI

NG
LE

DU
AL

SI
NG

LE
DU

AL

X
II

I
6

2(
6

fN
(I

)
18

16
0.

8
24

:>
/2

50
1

)
26

4
0

53
fN

(2
)

18
16

0.
8

24
5/

25
0

13
30

47
67

XI
V

8
27

5
fN

(1
)

22
22

0.
8

33
4/

34
3

1
)

26
49

63
fN

(2
)

22
22

0.
8

33
4/

34
3

13
35

60
85

0
)

fe
1'

ro
us

w
he

el
s

(2
)

A
lu

m
in

um
01

'
fe

rr
ou

s
w

he
el

s

12 ~I
I

~
"'

0
Q

J
l,

Q CD N 0

~
•

(,
;? > 1"
'1

C
o. * J:r ..D .&
:

Q
;I

,

Q
;I • Q;I, w
,

en -o
J

,
w

:
.&

:
I

o C
I

C
I

.&
:

,
IU !::

-'
..D en .&

: •

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j6
94

_1
98

80
9

https://saenorm.com/api/?name=d6eb3ef61d4eb4f3cc769650e8ab7492


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Distributed under license from the IHS Archive
 
 

                                                                                          

Page 21

SAE J*694 88 .. 8357340 0042196 6 II

J694

4IIt 6.3 Fastener Types, Dimensions &Tolerances:

6.3.1 Definitions of Fastener Dimensions (Reference Figs. 8, 9, 10, 11, 12, 13):

a = Distance to first thread from seat end
b = Depth of inner thread from seat end
c = Distance of outer thread from seat end
dl = Thread size
d2 = Outer thread size
e = Seat diameter
f = Shoulder length
s = Nominal width across flats
g =Shoulder diameter
d3 = Flange inner diameter
d4"= Flange outer diameter
r = Ball seat radius (must be appropriate to nut seat of wheel)
w = Width of flange contact
h = Overall nut height
x = Ball seat or cone intersection reference diameter

6.3.2 Dimensions and Tolerances of Ball Seat Nuts (BSN) for Inch System Mountings
(all dimensions in inches):

6.3.2.1 Single or Outer Ball Seat Nut for Ferrous Wheels (BSN):

4IIt h

a

1
X

J_

s-

d,

4IIt r
FIGURE 8 - Single or Outer Dual Ball Seat Nut for Ferrous Wheels
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J694 ""lie Page 22......~
6.3.2. 1 (Continued): •

r a h x
dl s +0.010 Hin t-1ax (Ref)

Thread Hex Ball Seat Thread Overall Intersection Disc
Size Size Radius Start Nut Height Diameter Thickness

3/4 - 16 1.50 0.875 0.25 0.91 1.25 0.625 or less

1-1/8 .. 16 1.50 0.875 0.06 0.91 1.25 All

15/16 - 12( 1) 1. 75 1. 188 0.12 1.41 1.469 All

1..5/16 - 12(1) 1.75 1. 188 O. 12 1.41 1.469 All

(1) 8SN-heavy duty •

•
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Page 23 J694

• 6.3.2.2 Inner Dual Ball Seat Nut for Ferrous Wheels (BSN):

-

" .s

FIGURE 9 - Inner Dual Ball Seat Nut for Ferrous Wheels

•
r a b c x

dl d2 s .:to. 010 Min Min Min e (Ref)
Inner Outer Wrench Ball Seat Thread Thread . Thread Seat Intersec. Disc

Thread Thread Flat Radius Start Length Length Dia Diameter Thickness

3/4 - 16 1-1/8 - 16 0.813 0.875 0.250 1.25 1.375 1.425 1.195 0.625 max
1.385

15/16 - 12 (1) 1-5/16 -12 0.938 1.188 0.250 1.88 2.000 1.693 1.344 All
1.677

(1) BSN-heavy duty
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Page 24

6.3.2.3 Single or Outer Dual Ball Seat Nut for Aluminum Wheels (BSN-AL):

..... h-~
~ S-

1
X g

J

r
FIGURE 10 - Single or Outer Dual Ball Seat Nut for Aluminum Wheels

r a f 9 h x
dl ;!:.0.01O Min +0.10, -0 Max (Max) (Ref)

Thread 9 Ball Seat Thread Shoulder Shoulder Overall Intersec. Disc
Size Hex Size Radius Start length Diameter Nut Height Diameter Thickness

)/4 - 16 1.50 0.875 0.170 0.18 1.14 1.10 1.187 Greater
than 0.625

I-liB - 16 Same 9S ball seat nut for ferrous wheels, Ref: 6.3.2.1
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