JAPANESE AUTOMOBILE STANDARD JASO F506: 2001

Automotive parts — Plain bearings —

Wrapped polymeric bushes

Introduction
This Standard specifies the requirements for wrapped polymeric bushes for automobiles and
corresponds to the below listed ISO Standards. While the ISO Standards cover wrapped bushes used
in all fields including those as large as 300cm inside diameter and wrapped metallic bushes, the
specifications of this Standard apply exclusively to wrapped polymeric bushes for automobiles.

Differences between this Standard and the relevant ISO Standards are; wrapped metallic bushes are

deleted, items unsuitable for reference are changed, and bushes with a flange are added.

A full comparison of differences with the ISO Standard is not included due to difficulties arising from

the omission of certain specifications and tables in the ISO Standard
Wrapped metallic bushes are specified separately in JASO F503.

Corresponding ISO Standards are as follows:
ISO 3547-1 Plain bearings - Wrapped bushes
ISO 3547-2 Plain bearings - Wrapped bushes
ISO 3547-3 Plain bearings - Wrapped bushes

lubrication indentations
ISO 3547-4 Plain bearings - Wrapped bushes

Part 1: Dimensions
Part 2: Test data for outside and inside diameter
Part 3: Lubrication holes, lubrication grooves and

Part 4: Materials

1. Scope

This Standard specifies plain multiple-layer bearings for automobiles equipped with a wrapped bush
(hereafter referred to as bushes) produced by sintering bronze powders into a porous metal copper
base, with a lining formed by impregnating a mixture of PTFE and zinc.

2. Applicable Publications

The following publications form a part of this Standard to the extent specified herein. The
latest edition of all publications shall apply.

JIS B0601 Surface Roughness — Definitions and Designations

3. Definition of symbols
Definition of symbols used in this Standard shall be in accordance with Table 1.
Table 1 Definition of symbols

Symbol Definition

PTFE Polytetrafluoroethylene

B Bush length

Ch Housing hole chamfering width

Ci Bush interior chamfering width

Co Bush exterior chamfering width

deon Combined measuring block inside
diameter

den, 1 Ring gauge inside diameter

De Bush flange outside diameter

Dy Housing inside diameter

D, Bush inside diameter

Di, ¢n Bush inside diameter when built into ring
gauge

Do Bush outside diameter

Fon Load check

H Clearance between measuring blocks

S Bush base metal thickness

Sz Bush lining thickness

Ss Bush wall thickness

S4 Flange thickness
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4. Types
Requirements are as specified in Table 2.
Table 2 Bush types

Remarks
Class Shape Dimensions Sample application Working
| : temperature
ocations
range
1 Without flange Attached For rack and pinion —200°C ~ +
Table 1 steering; cylinder 280°C

end, sensor, pinion.
Others; Shock
absorber, door hinge,
solenoid, power
steering,

throttle body,
auto-tensioner,

2 With flange Attached reclining sheet,
Table 2 friction damper,
various pumps,
automatic shift, etc.

Remarks: Machining shall not be made for inside diameters.

5. Requirements
5.1 Main part shapes and dimensions
Requirements are as specified in Attached Tables 1 and 2.
5.2 Wall thickness tolerance
Requirements are as specified in Table 3.
Table 3 Wall thickness tolerance

Unit : mm
Wall thickness Tolerance
{Ss)
0.8 0
1.0 —0.025
1.5 0
2.0 —0.030
2.5 40 < D, = 0
60 —0.040
60 < D, —0.030
—0.080

5.3 Bush inside diameter tolerance
Requirements are as specified in Table 4.
Table 4 Bush inside diameter tolerance

Unit : mm
Bush inside diameter (D) | Tolerance Ring gauge inside
diameter

Over To

— 10 +0.036 Do +0.008
0

10 18 +0.043 +0.009
0

18 30 +0.052 +0.011
0

30 50 +0.062 +0.013
0

50 80 +0.074 +0.015
0

80 120 +0.087 +0.018
0

120 +0.100 +0.020
0
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5.4 Bush (thick wall) inside diameter (tolerance H7) after assembly

The maximum inside diameter of a bush in press fitted condition shall be calculated by subtracting
twice the minimum wall thickness (S3 min) from the maximum inside diameter of the housing. The
minimum value shall be calculated by subtracting twice the maximum wall thickness (S3z max) from the
minimum inside diameter of the housing. From a practical standpoint, differences incurred by
deformations (housing enlargement) vary, depending on the material, shape and dimensions of the
housing. The sample calculation shown below shows the inside diameter D; of the bush after press
fitting, assuming no enlargement of the inside diameter of the housing.
<Sample calculation>

s N
Housing inside diameter: +0.025
Dy = 34 mm
- ° S
s N
Bush outside diameter: +0.115
Do = 34 mm
\ +0.075J
a N
Bush wall thickness: 0
S3 = 2 mm
\_ 70.030J
Di, max. = 34.025 — (2X1.970) = 30.085 mm
Di, min. = 34.000 — (2X2.000) = 30.000 mm

Remarks: In cases where the bush is assembled by shrink fitting, the housing inside diameter Dy is slightly
enlarged, and is determined by the rigidity of the housing structure.
5.5 Outside diameter tolerance
Tolerances corresponding to housing inside diameter tolerance H7 are specified in Table 5. When
the housing conditions are different, the tolerance for the outside diameter of the bush may be
determined by the parties concerned.

Table 5 Outside diameter tolerance

Unit : mm
Bush inside Bush outside diameter Shrink range
diameter (D) Minimum Maximum

Do, min. Do, max.
Di<5 Dy,max. | +£0.005 [ Do,max. +0.035 0.005 ~ 0.047
5= Di<8 +0.008 +0.038 0.008 ~ 0.053
8= Di<9 +0.010 +0.040 0.010 ~ 0.055
9= Di<13 +0.012 +0.042 0.012 ~ 0.060
13< Di<15 +0.015 +0.045 0.015 ~ 0.063
15 Di<17 +0.020 +0.055 0.020 ~ 0.073
17=< Di<22 +0.025 +0.060 0.025 ~ 0.081
22= Di<25 +0.030 +0.065 0.030 ~ 0.086
25= Di<26 +0.035 +0.072 0.035 ~ 0.093
26 D;<28 +0.054 +0.094 0.054 ~ 0.115
28= Di<50 +0.050 +0.090 0.050 ~ 0.115
50= Di<75 +0.065 +0.115 0.065 ~ 0.145
75= Di<80 +0.065 +0.130 0.065 ~ 0.160
80= Di<100 +0.065 +0.130 0.065 ~ 0.165
100= Di<120 +0.080 +0.145 0.080 ~ 0.180
120= Di<150 +0.080 +0.145 0.080 ~ 0.185
150= D;<160 +0.100 +0.165 0.100 ~ 0.205
Remarks: Dy max: Maximum housing inside diameter
5.6 Tolerance of length
Requirements are as specified in Table 6.
Documents
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Table 6 Tolerance of length Unit: mm
B

Bush inside diameter | Tolerance of
(D)) length \
110 or less 0 -

—0.3 - -
Over 100 0 Q T r <

—0.4 < ©

1)

5.7 Bush chamfering shape and dimensions

Requirements are as specified in Table 7. Bushes without a flange should be chamfered on both
sides, and those with limited wall thickness shall be adjusted within the common difference to assure
that a plane over 0.25 mm is secured at the end.

Table 7 Bush chamfering shape and dimensions

o o i Unit : mm
Wall thickness | Co o] 45" £ 5
Ss
0.8 0.5+ 0.5+0.3 NOANNN
1.0 0.25 <|>
15 06+0.3
2.0 08103 Q
2.5 1.0+0.4 [0.6+0.4 to 3/ Co 2
H | - S
o
©
Remarks: 1. C; may be substituted by R. N

2. Table 7 shall be used as the reference for chamfering of the inside and outside diameters. However,
requirements may be changed by the parties concerned considering differences in manufacturing
methods and housing materials.

5.8 Housing hole chamfering shape and dimensions
Requirements are as specified in Table 8. However, requirements may be changed by the parties
concerned considering differences in materials.

Table 8 Housing hole chamfering shape and dimensions (For reference)

Unit : mm
Housing inside diameter (Dy) Cu L~
Ferrous system | Aluminum —
system o
Dy=30 0.8+0.3 1.2+0.4 % CH-IT——— -
39< Du=50 1.210.4 16104 <
50< Dy=80 1.6+0.4 2.0+0.5 S ///
80< Dy=120 2.0+0.5 2.4+0.5 H
120< Dy 2.4+£0.5 2.8£0.5
oc
N
5.9 Minimum lining thickness (S2)
The minimum thickness of the lining (S2) shown in Figure 1 shall be 0.1 mm.
~ W
]
o0 — -
n e
!
Figure 1 Section of bush (Detail) D
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5.10 Joint seam of bush

The bush shall be joined by a butt joint with a joint clearance provided before the bush is inserted
into the housing. The maximum clearance shall be as specified in Table 9. The joint seam shall
preferably be parallel to the axis of the bush.

Table 9 Joint clearance

Unit : mm

Bush outside diameter (Do) Joint clearance
Over To (Max)

— 30 1.5

30 50 2.5

50 80 4.0

80 120 6.5

120 — 8.0

5.11 Surface roughness
Requirements are as specified in Figure 2, and the measurement method shall be as specified in
JIS B0601. The housing hole and surface roughness of the shaft are shown in Table 10 for reference.

Figure 2 Surface roughness of the bush
Table 10 Surface roughness of the housing inside diameter and the shaft (For reference)

Iltem Roughness
Housing inside diameter 3.2uymRa
Shaft 0.2umRa ~ 0.4umRa

5.12 Oil gallery and oil groove
Minor flaws in the oil gallery and oil groove occurring during the forming process are acceptable.
However, all ends and corners shall be free of burrs, but burrs that do not affect fitting work or function
are acceptable. Small cracks observed in the oil gallery and oil groove are acceptable providing fine
particles do not peel off.
5.12.1 Oil gallery shapes and dimensions
The oil gallery shall, in principle, be a circular hole.
a) The oil gallery diameter shall be more than 1.5 times the thickness of the bush wall, with a minimum
diameter of 3 mm.
b) Location of oil gallery machining shall be as follows, (see Figure 3).
1) An oil gallery shall be provided at other than the hatching area.
2) The location of the oil gallery shall generally be at the center in the lengthwise direction.
c) Tolerance of distance from the oil gallery end face when centered in the lengthwise direction, the
following specifications shall be observed.
1) When hole machining and blank machining are performed simultaneously, the tolerance shall be
+ 0.8 mm.
2) When a hole is drilled after wrapping, the tolerance shall be = 0.5 mm.

Documents

Document Sharin@ Hub

Full document details: JSAE F506 2001


http://www.avadocuments.com/doc/jsae-f506-2001
http://www.avadocuments.com/doc/jsae-f506-2001

