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@ SPLIT TYPE BUSHINGS. - DESIGN AND APPLICATION

1. SCOPE:

special
Both SI
equival

Unless

This SAE

Standard presents the standard sizes, important dimensions
zed measurement techniques and tolerances for split type bus
and inch sizes are shown; their dimensions are-not exact
ents. New designs shall use SI units.

bpecifically stated as +, all tolerances~ave total.

hings.
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2. SPLIT BUSHINGS (FINISHED IN PLACE):

2.1 OQutside Diameter Tolerances?®:

Ground or | As Formed
A, 0.D. As Formed Sized 0.D. With
Range 0.D.2 0.D.2 Graphite I1.D.2
- mm ' : < mm mm mm
Up to 50 0.040 0.025 0050
50- 80 0.045 0.035 0.055
80-120 0.050 0.040 0.065
120-152 0.085 0.070 - 0.100
in . in in in
Up to 1.95 0.0015 0.0010 0.0020
1.95-3.15 0.0015 0.0015 0.0020
3.15-4.70 0.0020 0.0015 0.0025
4.70-6.00 0.0035 0.0030 0.0040

dRefer to 0.D. checking procedures in 2.14 of this standard.
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2.2 Wall Thickness:

Shaft Diameter

B, Recommended
Nominal Wall

mm mm
Up to 25 0.752
15- 75 1.50
40-115 2.50
50-145 3.00
80 and QOver 3.50
* in in
Up to 1.00 0:0312
0.50-3.00 0.062
1.50-4.50 0.094
2.00-5.70 10.125

3.15 and Over

-

:.0.156

3A11 0.75 mm (0.031 in) wall bushings are fy;nished by manufacturer

in solid bronzd

only.
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2.3

Wall Thickness Tolerance: Furnished by manufacturer, as formed, for:

As-Formed Wall
Tolerance for
: Finished-in-
B, Wall Place Bushings
T m
0.75 ? 0.08
1.50 f 0.08
2.50 : 0.10
3.00 : 0.14
3.50: 0.18
in : in
0.031 0.003
0.062 0.003
- 0.094 0.004:
0..125 0.005.
0.156. 0.007:
NOTE: [Choosing. sizes in this: table can expedite samples and. small production runs/ as. partial
tooling may be: available.
+0.25 mm. (+0.010 in) for machined chamfer
+0.50 mm_¢2+0.020 in) for die formed chamfer (plain)
+0.6b. mm'€(+0.025 in) for die formed chamfer (with: holes)

0.8 mm (0.03 in) x 40/60 deg included angle for up through 25 mm (1.00 in)
diameter hole

1.5 mm €0.06 in) x 40/60 deg included angle for over 25 mm (1.00 in)
diameter hole :
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2.5.2 Bushing (Endface Chamfers): Machined chamfers 'not recommended for 0.75 mm
(0.031 in) wall
Machined Chamfers. . 7 Die Formed Chamfers
Nominal Bushing : :
Wall, -B- Qutside Inside OQutside Inside
mm mm ~mm mm mm
0.75 7 _— - - - 9 0.15-0.40 0115-0.65
1.50- 0.75-1.25 0.25=0.75 -+ 0.40-1.00 0}25-0.75
2.50 1.00-2.00 0.40-1.20 L ..0.75-1¢50~- 0}25-1.00
3.00 . 1.00-2.00 0.50-1.30 ¥ 1.00=2.00" 0{50-1.30
3.50 1.00-2.00 0.50-1.30 _— == b -
1
in in R in in in
0.031 — _— L N .0.005-0.015 ~0.p05-0.025
0.062 0.030-0.050 ; 0.010;0.030i "7 0.015-0.035 0.p10-0.030
0.094 0.045-0.075". 0:015<0.045 210.030-0.060 - 0.p10-0.040
0.125 . 0.045-0.075% 0+020-0.050 0.045=0.075 " 0.0p20-0.050
0.156] . 0.045-0.075 0:020-0.050 I PSR TUR g -
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2.6 Material Thickness and Stock Allowance for Finished-in-Place Bushings:

Actual Wall

Min. Lining

Min.

Side, As Supplied

Stock Allowance Per

Nominal As Supplied, Thickness as

Wall B Supplied

Bored Reamed Burnished

mm mm mm mm mm mA
0.75 0.86-0.94 — 0.13 0.08 0.005
1.50 1.66-1.74 0.40 0.13 0.08 0.0[25
2.50 2.65-2.75 0.45 0.15 04,10 0.0R5
3.00 3+23-3.37 0.50 0.25 013 0.0p5
3.50 3.81-3.99 0.55 0.30 0.15 0.0p5
in in in in in in
0.031 0.036-0.039 — 0.005 0.003 0.0p1
0.062 0.068-0.071 0.0315 0.005 0.003 0.o0m1
0.094 0.100-0.104 0017 0.006 0.004 0.o0m
0.125 0.135-0.140 0.020 0.010 0.005 0.0p1
0.156 0.168-0.175 0.022: 0.012 0.006 0.0D1
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2.7.1 Straight Seams:

Bushing Maximum Seam Opening
0.D., A (In Free State)
mm b
Up to 40 2.50
40-80 3.50
80 and over 6.50
in in
Up to 1.5 0.100
1.5-3.0 0.125
0.250

3.0 and over

2.7.2 Clinched Seams (Fig. 3): MWhere the preceding seam openings cannot be

tolerated because of assembly“problems, clinched seams should be
specfified. Number of clinches, size and shape, are variable.

2.8 Groovels (Figq. 4):

2.8.1 HWidth: MWidth of groove will vary depending on the lubrication
requfirements of the specific application.

For pn economical method of inspection, it is customary to dimengion
remafining wall from back of bushing to bottom of groove. Tolerance on

this| diménsion to be 0.25 mm (0.010 in).

To h

3 of both

vendor and customer, the following note must appear on the bushing
drawing: Slight cracks in groove allowable. No loose bearing material

permissible.

Because of groove distortion in forming, groove dimensions are to be

checked in the blank.
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2.8.1 (Continued):
On bushings with coined grooves, the following note should appear: "Wall
thickness build-up within 10 mm (0.40 in) of groove not to exceed 0.10 mm
(0.004 in) (babitt and aluminum alloy) and 0.05 mm (0.002 in) (leaded
bronze) over maximum wall." The note also applies to reliefs stamped
around holes and slots.
Grooving Patterns (Fig. 5) - Since numerous means of lubrication are
employed, grooving design is quite varied. The following figures
il i
2.9 Grooye and Hole Location Tolerance (Fig. 6):
2.9.1 In|Blank: +0.80 mm (+0.030 in)
2.9.2 In|Formed Bushing (Machined Chamfer): +0.50 mm (+00620 in) from end
2.10 Holk Size: Holes pierced in blank must have a minimum dimensionf of 3.0 mm
(0.12 in). Avoid holes at 90 deg from either end of the seam split.
Distortion of holes due to forming is permisSsible as long as thel minimum
dimpension is maintained.

Somp special applications require odd-shaped lubricant cutouts;
limfitation to the variations of these cutouts as long as manufac
gagfing, and assembly consideratidns are satisfied.

Bal Indentatiohs (Fig. 7): *Ball indentations on the lining sur

. Ma

2.12

2.12.1

2.12.2

bushing provide small reseryoirs which retain the lubricant and
benpficial in grease-lubricated applications, ensuring good lubr
durfing engine starting. o

Thils indenting of (the bushing 1ining surface may be used to comg
lubricating grooves discussed in 2.8 of this standard.

Size and location of indents will vary slightly depending on the

ufacturer. : ;

Surfface Finishes:

there is no
turing,

face of the
are very
jcation

lement the

Housing Holes: Minimum: 1.5 um (60 pin) Ry

Maximum: 3.0 pum (120 pin) Ry

Bushing Inside Diameter:
bushings and those finished in place SHOULD NOT EXCEED 1.0 pm
(40 pin) Ry. .

The inside diameter surface finish of prebored
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2.12.3 Finishes on shafts SHOULD NOT EXCEED 0.4 upm (15 pin) Ry; a MAXIMUM

2.14
2.14.1

OF 0.25 um (10 pin) Ry IS PREFERRED.

such as piston pins, a finer finish is required.

NOTE: The service life realized with any bushing material appli
depends very greatly on the finish condition of the shaft and bushing
inside diameter.

Bushing Materials: For a complete discussion on the methods of

manufacture, characteristics, and application of bushing materials,

SAE S andai’d, Bea‘r‘.ng el Buallnlly r\]’lv_ya —SAE3460—3U74-
The steel backing generally specified for bushings is SAE 1010.FEB

0.D.

Spl
blo

Met

The
as
tol

by

Checking Procedures:

t Block Method: The outside diameter is measured’in a split
tk with a Toad F applied to the block.

~ic units:

= checking load in kN

= Constant = 3.0 for steel back bushings

2.1 for solid bronze bushings
1.7 for solidialuminum bushings

thickness)

= Gage diameter in mm

. Maximum theoretical O.D. minus 0.013 mm
= Effective wallythickness in mm

= Steel thickhess + 1/2 Tining thickness for steel backed brg
. Wall thickness for solid bronze, aluminum or steel
= Steel thickness for babbitt-l1ined bushings

indjcator reading, when the load is applied, wi]l“be taken f
FhetThigh T1imit with the indicator tolerance being - times the

brance (refer to 1.1). The indicator is set at zefo using a

gage of "D"_diameter at an applied Toad of "F."

On very severe applications,

cation

see

73.

gage

L Effective cross-sectional area in mmé (length x effective wWall

nze

rom zero
0.D.
master

1The basic method of checking outside diameter is the same as ISO standards.
However, the checking load is calculated according to long established U.S.A.
practice and is not the same as the ISO load.
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2.14.1 (Continued):

Inch Units:
Fak/ A
D-T
F = Checking load in 1b
K = Constant = 3400 for steel back bushings
= 2400 for solid bronze bushings
N = Effective cross-sectional area in in2
' (length x effective wall thickness, T)
D = Gage diameter in inches
Maximum theoretical 0.D. in free state minus 0.00057in
Effective wall thickness in inches

Steel thickness + 1/2 lining thickness for steel backed by
Wall thickness for solid bronze, aluminum or “Steel
Steel thickness for babbitt-lined bushings

—y
nwnnn n

2.14.2 Optional Solid Ring Go, No-Go Gaging Method: By hand push, th
ust enter the go ring and must not enter the no-go ring.

3

2.14.2.1 [ If the maximum and minimum theoretdical 0.D. are specified:

Go Limit
No-Go Limit

Maximum O0.D.
Minimum 0.D.

2.14.2.2 | If the master gage diameter (D) and the indicator tolerance
(F) are specified:

Go Limit « .= D + 0.013 mm in metric units
Go Limit =D + 0.0005 inch in inch units

No-Go. llimit = Go Limit - E (Indicator Tolerance)
_ . o ‘ _

3. SPLIT| BUSHINGS (PRECISION - PREBORED BY SUPPLIER):

3.1 Preclision’bushings are prebored by the bushind manufacturer to th

tolerances. It must be recognized that due to the accumulation g

onze

e bushing

under load

e following
f bushing

and housing tolerances, this type of bushing does not give as close I.D.
tolerance and alignment control as realized with finished-in-place bushings.

Except for the two variations noted as follows, all other previously
discussed standards for finished-in-place bushings also apply for precision

prebored bushings.

”~



https://saenorm.com/api/?name=80b2f71c7d2d5eed07c6e23a9d7b3b52

Page 11 SRE, J835

3.1 (Continued):
Wall Thickness Tolerance:
0.025 mm (0.001 in) up to 76 mm (3 in) diameter and less than 50 mm (2 in)
O.ézgg$2 (0.0015 in) over 76 mm (3 in) diameter and/or 50 mm (2 in) Tength

Lining Material Thickness'

Nominal Wall Min Lining

Size, B Material Thickness
mm mm
1.50 0.20
2.50 0.35
3.00 0.40
3.50 ' 0.45

in in
0.062 . 0.008
0.094 0.015
0.125 ' 0.017
0.156 0.018

The phi (@) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report. If the
symbol is next to the report title, it indicates a complete revision of the report.
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TABLE 1A - Housing Bore Diameters and Bushing Lengths for Standard Bushings (mm)

Nominal Housing Diameter

Nom. @

Shaft 0.75 1.5 2.5 3.0 3.5
Size Wall Wall Wall Wall Wall
7 8.5 -— - _— -

8 9.5 - - - -

9 10.5 - - _— —_
10 1.5 — - - -
11 12.5 — - - ——
12 13.5 -— - — -—
3 75 6 == = ==
14 15.5 17 - _— -
15 16.5 18 — - —
16 17.5 19 — — -
17 18.5 20 — - -
18 19.5 21 - —_— -
19 20.5 22 - -— <
20 21.5 23 - - —
21 22.5 24 - —_— —_
22 23.5 25 - - -
23 24.5 26 - - -
24 25.5 27 —_ — -
25 26.5 28 - - -

27 - 30 - — - P
29 - 32 Q@ - -
3] -— 34 e _— —_
33 — 36 - - —_
35 - 38 - - -
37 — 40 - - —_
39 - 42 44 — -
a1 — 44 46 - -
43 - 46 48 - -
45 - 48 50 - -
47 - 50 52 —_— —_—
49 = 52 - 54 —_— -
51 - 54 56 57 -
55 - 58 60 61 -
59 —_— 62 64 65 -
63 -_— 66 68 69 —_—
67 —_ 70 72 73 -
7 - 74 76 77 -
75 - 78 80 81 -
79 -— — 84 85 86
83 —_ - 88 89 90
87 - - 92 93 94
91 - - 9% 97 98
95 - - 100 mom 102
99 —_ — 104 105 106
103 —_— - 108 109 110
107 —_ —_ 112 113 114
11 - - 116 117 118
115 - - —_ 121 122
119 - - - 125 126
123 - - -— 129 130
127 — - —_ 133 134
131 - - - 137 138
135 - - - 141 142
140 - - - 146 147
145 _— _— -— 151 152
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TABLE 1B - Housing Bore Diameters and Bushing Lengths for Standard Bushings (in)

Nominal Housing Diameter

Nom. @
Shaft 0.031 0.062 0.094 0.125 0.156
Size Wall Wall Wall Waltl Wall
1/4 0.3125 - - - —_
9/32 0.3435 - - -— -
5/16 0.3750 —_— —_ —_ —
11/32 0.4060 -_ - —_ —_
3/8 0.4375 - — —_— —_
13/32 0.4685 —_ —_— . —_
7,/'!& 0 cann — —
15/32 0.5310 — —_— —_ —
1/2 0.5625 0.6250 - —_— -
17./32 0.5935 0.6560 —_ —_— -
9/16 0.6250 0.6875 J— - ——
19/32 0.6560 0.7185 - —_ —_—
5/8 0.6874 0.7500 - - —_
21/32 0.7185 0.7810 —_— —_— -
11/16 . 0.7500 0.8125 - - —
23/32 - 0.7810 0.8435 - - -
3/4 0.8125 0.8750 - - ——
25/32 0.8435 0.9060 —_— - -
13/16 0.8750 -0.9375 —_ — -
27/32 0.9060 0.9685 - - —
7/8 0.9375 1.0000 > - -
29/32 0.9685 1.0310 - —_— -
15/16 1.0000 1.0625 - - -
31/32 1.0310 1.0935 —_ - -
1 1.0625 1.1250 - —_ -
1- 1/16 - 1.1875 - —_ -
1- 1/8 - 1.2500 — - —
1- 3716 - F23125 - — -
1- 1/4 — 123750 —_ - -
1~ 5/16 - 1.4375 - —_ —
1- 3/8 - 1.5000 - —_ —_—
1- 7/16 = 1.5625 - —_ —
1- 172 — 1.6250 1.6875 —_ —_
1- 9/16 -— 1.6875 1.7500 - f—
1- 5/8 —_— 1.7500 1.8125 _— .
1-11/16 —_ 1.8125 1.8750 j— ——
1- 3/4 —_ 1.8750 1.9375 - -
1-13/16 - 1.9375 2.0000 — -
1-\7/8 - 2.0000 2.0625 - —
1=15/16 - 2.0625 2.1250 J— —_
2 - 2.1250 2.1875 2.2500 —_
2- 1/8 - 2.2500 2.3125 2.3750 —
2- 1/4 J— 2.3750 2.4375 2.5000 -—
2- 3/8 J— 2.5000 2.5625 2.6250 —_
2- 1/2 - 2.6250 2.6875 2.7500 —_
2~ 5/8 - 2.7500 2.8125 2.8750 —_
2- 3/4 J— 2.8750 2.9375 3.0000 —_
2- 7/8 —_— 3.0000 3.0625 3.1250 _
3 - 3.1250 3.1875 3.2500 —_
3-1/8 - —_ 3.3125 3.3750 3.437
3- 1/4 —_ —_ 3.4375 3.5000 3.562
3- 3/8 - - 3.5625 3.6250 3.687
3- 172 - - 3.6875 3.7500 3.812
3~ 5/8 - - - 3.8125 3.8750 3.937
3- 3/4 - - 3.9375 4,0000 4.062
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TABLE 1B (Continued)
Nom.?2
Shaft 0.031 0.062 0.094 0.125 0.156
Size Wall Wall Wall Wall Wall
3-7/8 - — 4.0625 4,1250 4,187
4 — - 44,1875 4.2500 4,312
4~ 1/8 —_ —_— _— 4.3750 4.437
4~ 1/4 —_ - — 4.5000 4,562
4- 3/8 - = 46250 4687
4- 1/2 - —_ J— 4,7500 4.812
4- 5/8 _ _— - 4.8750 4,937
4- 3/4 - - — 5.0000 5,062
4- 7/8 —_ — - 5.1250 5.187
5 — - —_ 5.2500 5.312
5- 1/4 _— —_ —_ 5.5000 5.562
5~ 1/2 —_ - - 5.7500 5.812
5- 3/4 _— —_— - 640000 6.062
6 - - — 62500 6.312

8This SAE Standard
Standards use nominal housing bores as a base.
in agreement as to dimensions and toleranges for bushings of the same
size.

uses nominal

shaft diametérs as a base.

The two standards are

1s0
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TABLE 2A - Suggested Minimum Press Fit for Normal Steel or Cast Iron Housings® (mm)

Short Length Medium Length
(Equal to the Dia (Over Dia Including Long Length
or Less) 2 x Diameter) (Over 2 x Dia)
Nominal Sotid : Solid Solid
0.D. Bronze Bi-Metalb Bronze Bi-Metalb Bronze Bi-Metalb

7 0.025 0.025 0.025 0.025 0.025 0.013
10 0.025 0.025 0.025 0.025 0.025 0.013
13 0.040 0.040 0.040 0.040 0.025 0.025
16 0.050 0.040 0.050 0.040 0.040 0.025
19 0.065 0.050 0.050 0.040 0.040 0.025
22 0.075 0.065 0.065 0.050 0050 0.040
25 0.090 0.065 0.075 0.050 0.050 0.040
28 0.100 0.075 0.090 0.065 0.065 0.040
31 0.100 0.075 0.090 0.065 ~0.065 0.040
35 0.115 0.090 0.100 0.075 0.075 0.050
39 0.115 0.090 0.100 0.075 0.075 0.050
45 0.125 0.100 - 0.100 0090 0.075 0.050
51 0.125 0.100 0.100 0.090 0.075 0.050

57 0.140 0.115 0.115 0.090 —_ -

64 0.140 0.115 0.115 0.090 — —

70 0.150 0.125 0.125 0.100 —-— -

76 0.150 0.125 0.125 0.100 - -

89 0.180 0.150 - -— — -

102 0.200 0.180 -— -— -— -

3NOTE: [Bushing applications, in which ahy of the following conditions exist, shoulfl be

given gpecial considerations:

3. Ligh
bSteel-H

t section housings.
acked.

1. Aluminum housings. 2. Heavily-loaded applicatiofs.
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