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INSPECTION STANDARD FOR TRUCK SEAT

Haad restraint (2107)

\\Machi (2108)




Fig. 15 Fig. 16

Formed wire spring (3201)

Arch wire-(3207}

Zigzag spring



Fig. 18 Zigzag spring (Reference 3.2-1) Fig. 19

Fishmouth {3211} Farmed wire spring {3201}

Crown {3212) ———
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~ Fig. 20 Fig. 21

Screen spring {3204)
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Connecting wire {(3208)

Helper spring {3210)

Fig, 24

Clip (3213)
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Fig. 24

Fig. 25




Seat pad (2111)
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Fig. 27

Insert frame {3308)
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Insert pad (3308}
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Fig. 28

Silencer (3310)

/ Seat pad (2111) _

JASO B 801-86




Table 1 Kinds of Tasts

Kind 6f test | Test objective | Characteristics to examine
Load-deflection curve
Deflecting .
performance Deflection
Load Test Static spring constant
Eggﬂg%nm Hysteresis loss coafficient
Hardness
Distribution H_arqnes; Hardness distribution curve
T distribution
est
| Load-sinkage curve
Surface -
Hardnass Softness Sinkags
Test Static spring constant
Accelaration transmissi-
bility characteristics or
displacement transmissi-
. . ility characteristics
Vibration Vibration bility
Test performance | Rasanance frequency
Resonance magnification
Dynamic spring constant
Damping Damping Damping waveform
Tast performant Logarithmic decrement

G)JJJ .b).g)lf sl cws ¥ o)La..i'J Jg..\?

Table 2 Test Applicability

Hﬁh‘_"’"n-_.____l_jﬂnd of the test Seat Seat
Kind of test ““-—x__ﬁﬂﬁ cushion back
Load Test Q o
Hardness Distribution Test - o O
Surface Hardness Test o o
Vibration Test - o -
Damping Test o -

Remark: O Test applicable

AR
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Table 3 Application of Pressing Plates

o

T'Kind of the test

"Tekken”-Type

S _Dlece Seat cushion Seat back
Kind of saat™—__
JM-Type, IM-Type,
Load Test AM-Type, AM-Type,
Tekken"-Type | “Tekken"-Type
Hardness
_____ Distribution Test | CPlumn-Type Column-Type
Surface i
Hardness Test Calumn-Type Column-Type
IM-Type,
Vibration Test AM-Type, _
"Tekken-Type
JM-Type,
Damping Test AM-Type, -

l

6.2.2 Setting Directions of Pressing Plates

(1) In the case of JM- and AM-types, the pressing
plates shall be set according to the seating
methods respectively preseribed in JIS D 4607

Table 3 Application of Pressing Plates

TKind of the test

- ._plece Seat cushion Seat back
Kind of seat ™ _
JM-Type, IM-Type,
Load Test AM-Type. AM-Type,
Tekken™-Type “Tekken"-Typa
Hardness

_ Distribution Test

Column-Type

Column-Typsa

Surface

Hardness Test Calumn-Type Column-Type
IM-Type,

Wibration Test AM-Type, _
“"Tekken”-Type
JM-Ty pe,

Damping Test

AM-Type,
"Tekken”-Type

1)

5.2.2 Setting Directions of Pressing Plates

In the case of JM- and AM-types, the pressing

plates shall be set according to the seating
methods respectively prescribed in JIS D 4607

VY



Fig. 2 Where and in what Directions the Load to be Applied

Unit: mm
g
Vertical line tan- &
by
o
Hip paint
\ (%ﬁ
s
5

Knee poing

Unit: mm
Pressing plate L H
JM-Type 32 292
AM-Type 32 302

Fig. 3 How to Determine B Point and Refarence Line

Unit: mm

&

Vertical lime tan-
gential to seat back

=
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Table 4 Loads for Preliminary Pressing

. Unit: kgf {N}

“—_Kind of the test

Kind of ™. piece]| Seat cushion Seat back

pressing plate
JM-Type 71{700} 41 {400}
AM-Type 87 {850} 61 {500 )
"Tekken"-Type 71 {700} 31 {300}

Jb S e

Table 4 Loads for Preliminary Pressing

- Unit: kgf {N}
—._Kind of the test
Kind of ™—_.__  piece] Seat cushion Seat back
pressing plate
JM-Type 71{700} 41 {400}
AM-Type 87 {850} 61 {500 )
"Tekken"-Type 71 {700} 31 {300}

Fig. 4 Load-Deflection Curve

Load kgf {n }

b

Deflexian mm

Sl aaxio polio gl goue polio sluxy

Table 5 Number of Digits of Numerals to Indicate
Characteristic Values

Characteristics

Unit

Mumber of digits
1o indicate

Deflection

mim

Integer only

Static Spring

kegf/mm [ MN/mm }

Dowen to two places

of decimal

Canstant { Dawn to one place
of decirmal }

Coafficient

of Hysteresis % Integer only

Loss

Sinkage mm Integer only

Rasonance Hz Down to ane place

Frequency of decimal

Resonance Down to one place

Magnification

of decirmai

g'q.r lilarnic
Pring
Constant

kgfimm { N/mm G

Down to two places
of decimal

{ Down to one place
of decirnal }

Logarithmic
Decremeant

Dionwn to two places
of decimal

Remark: Rounding off of the numerals shall be made in
accordance with the provisions preseribed in JIS 2

2401 {Rules for Rounding OFff of Numerical Valuas).

A4
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Table 6 Loads for Deflection Measurement
Unit: kof {N}

= Kind of the
Kind of ~~-__test piece | Seat cushian Seat back
pressing plate —o
JM-Type 51 {500 ) 26 {250 }
AM-Type 61{600} 31 {300}
“Tekken”-Type 46 {450} 15 {180 }

(2) Static spring constant shall be the value of
tangent of the tangential line to the loading-side
curve at the time when the load shown in Table
B is applied.

(3) For obtaining coefficient of hysteresis loss, first
measure the loaded area and the hysteresis loss
area, and subsequently obtain it from the
following formula.

Area Oabed 0
Area Oabe 0
where, a: Coefficient of Hysteresis Loss (%)

Fig.5 Location of Loading Points Fig. 6 Hardness Distribution Curves (Examples)
. Unit: mm

Straight Line used Seat Surface Used
as Reference Line as Reference Line

point
Reference

- Reference
o point 50 5O Seat surface curve 50 BD point

.

L=
2
x
=
B
[a]

Def!ex_ion

-

x=Loading Points
Remark: The curves shown sbove denote the deflections of



6.3 Surface Hardness Test
Surface hardness test shall be made 85 follows,

6.3.1 Mounting of Test Piece anto Tester

The test piece shall be mounted an the tester so that
the loading direction prescribed in 5.3.2 ean become
. vertical,

6.3.2 Relative Location of Pressing Plate and Test
Phisce

The test piece shall be positioned so that the vertical
line from the loading center of the pressing plate comeas
in alignment with the loading direction at the loading
point specified In 53,1,

6.3.3 Initial Load and Loading Speed

Apply the initial load of 0.6 kgf [N} onto the test
piece, and, with the |sading center identified a1 that
time on the pressing plate set as the starting point of
subsequent loading action, further apply the load up to
6 kof {GON| at the loading speed of 150~300
mm/min. Load-sinkege curve shall be developed as
shown in Fig. 7. Loading speed at that tirme shall be
recorded,

6.3.4 Results

Obtain the amount of the sinkage and static spring
cargtant, from the load-sinkege curve as shown in Fig,
7, &t the time when the load of 4 kgf { 40N } i applied,
examining the softness, Static spring constant shall be
the value of tangent of the angle between the tangent
line to the curve and the axis of abscissa at the time
whan the load of 4 kof (40N is applisd.

6.4 Vibration Test

Vibration test shall be made as follows,

6.4.1 Mounting of Test Fiece onto Tester

The test piece shall firmly be fixed onto the tester so
that the loading direction prescribed in 5.3.2 become
vartical,

6.4.2 Relative Location of Pressing Plate and Test
Pieca

The test piece shall be positioned so that the vertical
line fram the igading center of the pressing plate comes
in alignmant with the loading direction at the loading
point specified in 5.3.1,

6.4.3 Mass of Pressing Plats

Mass of the pressing plate shall be equivalent 1o the
load at the tima when the deflection is measured which
indicated im Table 6,

6.4.4 Total Amplitude and Frequency

Total wartical amplitude of the shake table shall ba
selected from among 2, 5, 10, 15 and 20 mm, The
exciting frequency shall be within the range from 1 Hz
up to a freguency to excesd the resonance frequency
by 2 Hz or mare, The shaking wave shall be sine wave,
& a rule,

6.4.5 Acceleration and Absolute Displacement Measur-
ing Positions

Measuring positions of acceleration and absolute dis-
placernent shall be s clos to the loading cantar of the
presing plate as possible,

VUKD o b (Kb yg8 (S

Fig. 7 Load-Sinkage Curve

& {50}

Load kgt {N]
-y
g

Sinkage mm

Amount of Sinkage = & {mm)
Static Spring Constant = tan & (kgf/mm {N/mm}

1



6.4.6 Results

Develop, from the messurements obtained, the accel-
eration transmissibility eharacteristics disgram or the
displacement transmissibility characteristies diagram, as
shown in Flg. 8, on the relationship between transmis-
sibility!" and frequency. Obitain, from these respective
diagrams, the rescnance frequanwm and the resonance
magnification'®, calculating, from the following for-
mula, the dynamic spring constant far examining the
vibration performance.

Fig. 8 Acceleration Transmissibility Charscteristics
| Diagram or Displancement Transmissibility

Characteristics Diagram
E
8
E
=
F :
0 f
Freguansy Mz

W
Kl = 12[1"'.5]1?

where, Kd: Dynamic  spring constant  (kaf/mm)
§ M}
fy : Resonance frequency (Hzi
Moo Load [kof) { M)
G : Acceleration of gravity (9800 mm/s)

Mote [11: In the cese of acoeleraticn waremissibility, ot
denctes e ratlo b the I ]
found on the presging pdate and the accelerstion
found on the shake teble. Whereas, In tha case
of displacernent tramsmissibility, it denotes the
ratio between the sbeolute displacement found
on the pressing plste and the totsl verticsl
asmplituda of the shake wabla,

[2): The frequancy to reod at the time when the

5.5 Damping Test

Dampang test shall be made as follows.

6.5.1 Mounting of Test Pisce onto Tester

Tht test pisce shall firmly be fiked onto the testar so
that the loading dirsction prescribed in 5.3.2 become
vertical,

6.5.2 Relative Location of Presing Plate and Test
Pigon

The tast piece shall be positioned so that the vertical
line from the loading center of the pressing plate comas
in alignment with the loading direction at the loading
point specified in B.3.1.

6.6.3 Mass of Pressing Plate

fass of the pressing plate shall be eguivalent to the
loed for tha preliminary pressing indicated in Table 4.

6.5.4 Drop Helght and Damping Wawve Measuring
Position

Raise the prassing plate to amy paint arbitrarily chosen
within the distance up to 20 mm high vertically
measured from the loading center of the test piece, and
have it dropped freely, Aecord the damping wavelonm
of the point as close to the loading center of the
pressing plate as possible as shown in Fig. 9,

6.5.56 Results
Lking the damping waweform diagram as shown in Fig,

9, obtain the logarithrmibe decremaent from the following
farmula for examining the darmping perfarmanca,

ey &y ap—1
= —f — - icirmarraras s 4
A o i ( ay 4y L )
where, A: Logarithmic decremaent
@ Aumplitude
m: Mumber of waves which have baen read,
Tl camina abanll e casd sl the amnil-

( oy | o) S 31 U 20l JSCi

Fig. 9 Damping Waveform

o

/N

4

M/\v

o
i

— = Time

Gamark - The wauaform shown sbove denotss the damping

ARY
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JAPANESE AUTOMOBILE STANDARD JASO C601-18
Leaf Springs for Automobiles

1. Scope
This Standard specifies normal leaf springs intended to be used for automobile body suspension (here in after called
as springs), having the leaf width up to 100 mm.
Remark: Units and numetical values shown in {  } are based on the System of Intemnational Units (SI), added as refer-
Ence,

2. Purpose of Standardization :

As opposed to general mechanical parts, springs are the structural components having another function of attaching
wheel axles to the body than the inherent function as springs. Accordingly, simplification of kinds of springs shall be
accompanied by that of body kinds, Because of such difficulty of prescribing kinds of springs, this standard aims to
standardize materials and components of springs, the method of determing spring characteristics, shapes and dimen-
sional standards rela’cing' to manufacturing process, etc. in order to rationalize the design, manufacture and inspec-
tion thereof.

Reference: In'designing springs, detailed designs and specifications must be sufficiently discussed with the manufacturer
prior to the final decision, after the main specifications for the spring characteristics and the spring attaching
performance have been determined by the user. In this case, the agreement concerning the materials, dimensions
and spring characteristics, etc. shall be limited to the extent required to maintain the performance of spring in
consideration of manufacturing and inspectional conditions of the spring concerned.

3. Materials
3.1 C(lasses of Steels
The classes of steels for springs shall be SUP6, SUP9, SUPYA or SUP 11A specified in JIS G 4801 (Spring Steels).
3.2 Dimensions of Flat Bars for Springs
Flat bars for springs shall be classified into 2 Types, B {(Otsu-shu in Japanese) and C (Hei-shu in Japanese), and the
dimensional tolerance shall be as follows.
(1) Cross Section of B Type (Otsu-shu in Japanese)
The shape of cross sectional shall be as shown in Fig. 1, and the dimensions and dimensional tolerances shall
be as shown in Table 1.
Fig. 1
. S

Y

o

Applicable Standards: Refer to page 8.
Reference Standards : Refer to page 8.
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Table 1
Unit : mm
Width ~ Thickness t
5!ﬁ|7[8f9[10!11y12’13[14[16[18|20|22[25

b tol. | Tolerance on Thickness
45| £0.50} £0.15( £0.15 ‘ $0.25)
50 | £0.60) £0.15] £0.15| £0.18 | £0.20{ £0.20 | £0.25{ £0.25| £0.25| £0.30 1 £0.30
60| £0.60| £0.15| £0.15]| £0.18 | £0.20 | =0.20 | +0.25| £0.25| £0.30 | £0.30 | +0.30 | £0.35 | +£0.35
70| £0.80 0,18 £0.18 | £0.20 | £0.25| £0.25 | £0.25 T0.30) £0.50 | £0.30 { £0.35 | £0.35 | £0.40 | £0.45] £0.50
80 [ £0.80 £0.20 | £0.20] =0.25| £0.25 | £0.30 | £0.30 | £0.30 | +0.30 | £0.35| £0.35| +0.40
90 | £1.00 £0.25) £0.25| £0,30 | £0.30 | £0.30 | =0.30 | £0.35 | £0.35] £0.40 | £0.45 iO.EO‘
].OO_ +1.00 £0.30{ £0.30 | £0.30 | £0.30 | £0.35 | £0.35 | £0.40 | £0.45 | £0.50

Remarks: 1, The thickness shall be measured at the bothe edges, and the difference in thickness between the both edges
shall be with in 25% of tolerance values on thickness prescribed in Table 1 (however, the minimum value shall
be 0.1 mm),
2, The both surfaces shall be normally flat, and shall not be convex,
3. The values of the radius R on both ends are not specified.
{2) Cross Section of C Type (Hei-shu in Japanese)
The shape of cross section shall be as shown in Fig. 2 and the dimensions and dimensional tolerances shall be
as shown in Table 2. '

Remarks:

3.
4.

1.

Fig. 2
| TR
| _ /
7 /R~ [ & =
apprOA: 3 (;L a
b
Table 2 Unit mm
Width Thickness t
o | 1o | u [ 12 ] 13
b Tol. Tolerance of Thickness
70 +0.80 | £0.23 | £0.25 | £0.25
90 £1.00 +0.256 | £0.30 | £0.30 | £0.30
100 +1.00 +0.30 | £0.30

The thickness shall be measured at the both edges and the difference in thickness between the both edges
shall be within 25 % of tolerance values of thickness prescribed in Table 2,

. The dimensions of grooves shall be, as a rule, as follows;

The width a of the groove shall be 1/3 of the width b, and the depth ¢ of the groove shall be generalty 1/2 of
the thickness t.
The values of the radius R on the both edges and the radius r on the corner of the groove are not specified.
The eccentricity of the center line of the groove, shall be, as a rule, 1/100 x b or less.

4. Main Characteristics of the Springs
4.1 Definitions

(1) Camber — The distance marked C in Figs. 3,4and 5.

(2) Height -
(3) Span-

The distance marked H in Figs. 3,4 and 5.
The distance marked L in Figs. 3,4and 5,
(4) Span at Fixed End — The distance marked L, in Figs. 3 and 4.
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Fig. 3
L |

Fixed End {"i& : ) ZE3Y_ Shackled End

< : ' Sliding End
Fixed End ; )

i . i}
5 <§- — ?!: . .ay i/
N S S R W i %

Note Dj=Inside diameter of eye

an

4.2 Spring Characteristics
4.2.1 Designation of Spring Characteristics
As regards spring characteristics, the following (1) and (2) shall normally be specified. However, (3) may be specified
in case it is specially required.
(1) The camber or height under designated load.
(2) The load under designated camber or height.
(3) The spring constant.
In case the spring constant is specified, the designation of the frec camber or free height shall be given only
to the approximate dimensions.
Reference: In case it is desired to specify strictly the spring characteristics for progressive springs, two points may be selec-
ted and designated, One of these points, however, shall be for reference only.
4.2.2 Measurement of Spring Characteristics
The measurement of spring characteristics shall be conducted according to the following (1) to (3).
(1) Upon application of load, the ends of the spring shall be supported with little friction.
(2) The loaded camber or height shall be measured under the load condition where load is gradually increased to
the designated point.
(3) The spring constant shall be obtained from the designated point and another point determined by the agree-
ment.

AR
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Reference: According to JIS B 2701 (Leaf Springs), the measutement of spring constant is made at two loaded points be-
sides the designated loaded point, therefore the measurement shall be made at three Ioaded points in total if the
point is thus designated. However, in this standard, it is stipulated that it can be obtained from two points in ‘
order to improve the efficiency of test.

4.2.3 Tolerance on Spring Characteristics
Tolerance on spring characteristics shall be pursuant to the following (1) to (5).
(1) Tolerance on Camber under Designated Load (mm)

It shall be + [2.5mm + 2.5% of planned deflection (mm) under designated load]. Provided, however, that the

minimum value of [2.5mm + 2.5% of planned deflection (mm) under designated load] shall be 4mm. The

rounding-off method of numeric values shall be based on the unit of 0.5mm, in accordance with JIS Z 8401

(Rules for Rounding-off of Numeric Values). '

(2) Tolerance on Height under Designated Load (mm)

Tt shall be + [4mm + 2.5% of planned deflection (mm}) under designated load]. Provided, however, that the

minimum value of [4mm + 2.5% of planned deflection (mm) under designated load] shall be 5.5mm. The

rounding-off method of numeric values shall be based on the unit of 0.5mm, in accordance with JIS Z 8401.

(3) Tolerance on Load undeér Designated Camber (kgf)}{ N}

It shall be * [2.5mm + 2.5% of planned deflection (mm) up to the designated camber ] x planned spring con-

stant. Provided, however, that the minimum value of [2.5mm + 2.5% of planned deflection up to the

designated camber ] x planned spring constant shall be [4mm] x planned spring constant.
(4) Tolerance on Load under Designated Height (kgf){N}

It shall be + [4mm + 2.5% of planned deflection (mm) up to the designated height] x planned spring con-

stant. Provided, however, that the minimum value of [4mm + 2.5% of planned deflection (mm) up to the

designated height] x planned spring constant shall be [5.5mm] x planned spring constant.

Remark: In case the tolerance value must be made smaller than the minimum vatues in (1) to (4) due to the regulation on
the vehicle height or the difference in right and left of vehicle height, etc., it shall be pursuant to the agreement
between the parties concerned.

(5) Tolerance on Spring Constant

It shall be £ 10% or + 7%.

Reference: Although it is generally desirable not to designate the tolerance on spring constant, * 10% tolerance must be
allowed if possible, when its numerical designation is necessary. The reason is that if the tolerance on spring con-
stant is spe(;ified to a smaller value, the selection of spring leaves will be required to asscmble the spring, for the
tolerance on spring constant is subject to the tolerance on thickness of flat bars to be used in the spring. In cases
where the tolerance should be set smaller than * 7%, such values shall be pursuant to the agreement between the
parties concerned.

4.3 Span

Span shall be designated when the spring is set horizontally, and the tolerance shall be + 0.3% (mm) of the span,
provided that the minimum value shall be 3mm. In case of designating the span at the fixed end, the tolerance shall
be £0.3% (mm) of the span at, the fixed end, provided that the minimum value shall be 2mm.

44 Hardness

The hardness of the leaf after tempering shall be Hy 388 to 461 (diameter of cavity 3.10 to 2.85mm). Where the
hardness shall be measured at the compression side near the Jeaf center.

Remark: As a temporary step, the hardness of HB 363 to 444 (diameter of cavity 3.20 to 2.90mm) shall'also be allowed,
for the time being,

5. Requirements for Manufacturing Process and Dimensions

5.1 Dimensions and Tolerances of Leaves

The tolerances on the length of a leaf and on the distance between the center hole or the center protrusion and
spring end shall be specified only when they are required, and the values shall be determined by mutual consent.

5.2 Dimensions and Tolerances of Center Holes of Leaves

Dimensions and Tolerances of center holes of leaves shall be as listed in Table 3 and Fig. 6
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Table 3 .
Unit : mm
Dia. of Center Bolt 3 10 12 14 16
+0.5 +0.5 0.5 +0.8 +0.8
. 5 i & )
Dia. of Center Hole 8.5 o 10.5 o 1~.5+0 14.5 5 16.5 d
: 0.5 +0.5 +0.8 0.8 +0.8
Dia. of Major | 45 14 16 18 20
Center Dia. n 0 0 0 0
Elliptic Hole | pein o) +0.5 _+0.5 _+0.5 +0.8 . .10.8
of 2nd Leaf Dia. m 8.5 0 10.5 0 12:5 0 14.5 0 16.5 0
Fig. 6
n
Q
5.3 Shapes of Leaf Ends
5.3.1 For timmed ends, the shapes shall be as shown in Fig. 7.
Fig. 7
S
"
) = gg
\ g

Remark: For a leaf with a clip, square ends shail usually be used instead of trimmed ends.

5.3.2 For taper rolled ends, the plane figure of the leaf end shall not be specified.
5.4 Shapes of Eyes

5.4.1 Inside Diameter of Eye

The tolerance on inside diameters of eyes shall be as shown in Table 4.

Table 4
Unit : mm
Classification Tolerance on Inside Diameter of Eye

For those without bush Without Reaming +0.50
or rubber bushes without . A £0.3
external cover With Reaming B £0.15
Metal bushes or rubber £0.15 or it shall be specified by the push-out force (the value
bushes with external cover of push-out force is subject to the agreement)

Reference: In cases of those with reaming, the tolerances A and B on inside diameter of eye shall be selected in accordance

with the required quality of the vehicle concerned.

5.4.2 Inside Diameter of Eye: For those without Bush or Rubber Bushes without External Cover
Inside diameters of eyes without bush or bushes without external cover shall be as shown in Table 5,

Table 5

Unit :mm

Inside Diameter of Eye
[ T Y
23 l 25 28 30 33 35 J 38 40 I 43 45 50

5.4.3 Grinding of Eye Width ,
In case of designating the grinding of eye width, the specified size shall be that of less than 1 mm reduced from the

leaf width, and the tolerance shall be _(0) mm.
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5.5 Shape of Second Leaf
5.5.1 For a military wrapper, the main dimensions shall be subject to those shown in Fig. 8 and 9 and Table 6. Other
dimensions concerning the shape may be left to the manufacturer’s option. In case of designating the tolerance speci-

fically, it shall be limited only to the maximum dimensions, considering the space available.
Fig. 8 Fig. 9

L <

g M 3
L

7@\ -
= /

- ,
R =approx. 10 mm
Table 6 Unit : mm
Leaf Width 45 50 —| 60 70 80 9¢ | 100
E(approx) 35 40 60 75
H(approx) (Dt 3)
- 1.(approx) (Dt 8)
A(approx) Dif2

5.5.2 In case of winding it by 1/4 around the eye, it may be the cut-off shape as shown in Fig. 9, or trimmed end.

The shapes and dimensions in such cases shall be determined by mutual consent.

5.6 Others

Other dimensions shall be subject to designation and the tolerances shall be pursuant to Table 7.

Table 7

Ttem

Tolerance

Inclination of eye axis
(For metal bush)

Pursuant to Fig. 10

Inclination of eye axis
(For rubber bush)

According to agreement

Inside diameter of metal bush
(When spring is completed)

H 10 specified in JIS B 0401

Assembled Spring Width

2.5% of leaf width between U bolts to
attach gprings.

The width of springs with cup-center is
subject to agreement

Fig.

10

-~

200

o
=]
=]

2 orless ||| 2 or less

2 or less

Il 2 or less

Y¢



6. Component Parts
6.1 Inside Diameter and Thicknesses of Metal Bushes

C601-79

Inside diameters and thicknesses of metal bushes are as shown in Table 8,
Table 8 Unit : mm
‘\\\ PP po | 23 | 25 | 28 | 30 | 32 | 35 | 2
Thickness g
2.5 (27) | (28) © (30}
30 (31} | (34) | (36) | (38)
3.5 (353 | (37) | {39) | (42}
4.0 (38) | (40} | (43) | {46)

Remarks: 1. The above shall be applicd to standard-type metal bushes generally employed.
2. Dimensions shown in parentheses rcpresent outside diameters of bushes.

Refereﬁce: Inside Diameters and Clas

ses of Motor Vehicles to be Applied.

Unit : mm

Classes of Motor Veohicles [Inside Diameter of Bush

Smali-sized Trucks and Busges

s

Medium-gized Trucks and Buses|

925 ~ 32

Large-sized Trucks and Buses

$28 ~ 38

6.2 Materials, Shapes and Diimensions of Center Bolts

The grade of mechanical properties of center bolts shall be one of 6T, 7T, 8.8 or 10.9 specified in JIS B 1180 (Hexa-
gon Head Bolts) and surface treatment shall not be applied. Shapes and dimensions shall be as shown in Fig. 11 and
Table 9. As regards nuts to be employed in center bolts, small sized hexagon nuts specified in JIS B 1181 (Hexagon

Nuts) shall be used.
Fig. 11
C1 4
) § p—
= 01 T T
H:
k)
Cl d
¥ 1§ I i
= [ ) |
B Kl
Table 9 Unit : mm
d M o8 | M 10 M 12 M1 ' M 16
D 14 (15 | 14 16 17 20 20 22 24 30
B — — — 12 14 14 17 17 17 19 27
5 (6} g 8 8 (8)
3 10 L0 10 10 10 10
H
10 12 12 12 12 12 12 12
14 14 15 15 15 15 15
; i
16 | (18) ! o (20) (20)

Remark: The use of dimensions enclosed in parentheses shall be avoided to the utmost,
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6.3 Materials and Dimensions for Clips
Materials for clips shall be in general pursuant to S834 and S541 as spemﬁed in JIS G 3101 (Rolled Steel for General
Structure), and the dimensions shall be following 5 classes;

3% x 20%mm,5* x 20°mm,6* x 25°mm and 6* x 30°mm and 8! x 30°mm.
6.4 Materials and Diameters of Clip Bolts
The grade of mechanical properties of clip bolts shall be, in general, 4T as specified in JIS B 1180 (Hexagon Head
Bolts), and the diameters shall be 2 classes of 8mm and 10mm.
6.5 Materials and Diameters of Rivets
Materials for rivets shall be in general SWRM10 and SWRM12 specified in JIS G 3505 (Low Carbon Steel Wire
Rods), and the diameters shall be as shown in Table 10.

Table 10 Unit . mm
Diameter of Rivet 6 8 10 13 16
%ﬁfgﬁ%{s’: Leat — upto7 upto9 | uptoll | upto 16

6.6 Dimensions of Distance Piece
Dimensions of distance pieces to be used at the center bolt units of isoclamp-type of springs shall be as shown in
Table 11. ’

Table 11

Upit mm
Nominal Diameter
of Bolts 8 10
Inside D. 8.5 10.5
Quatside D. 14 15 22 16

7. Coating for springs
The coating for springs shall be in general pursuant to JIS C 0202 (General Rules of Coating Films for Automobile
Parts), and details of the specifications shall be determined by agreement between the parties concerned.

Applicable Standards

JIS B 0401 Limits and Fits for Engineering

JIS B 1180 Hexagon Head Bolts

JISB 1181 Hexagon Nuts

JIS B 2701 Leaf Springs

JIS B 2710 Design Standard of Leaf Springs

JIS D 0202 General Rules of Coating Films for Automobile Parts
JIS G 3101 Rolied Steel for General Structure

JIS G 3505 Low Carbon Steel Wire Rods

JIS G 43801 Spring Steel

IS Z 8401 Rules for Rounding off of Numerical Values

Reference Standard
JASO C 604-70 (7017) Strength Test Method for Motor Vehicles Suspension Springs



JASO C 601-79 Leaf Springs for Automobiles; Explanatory Notes

As regards the items deemed particularly important, necessary descriptions were given as references in the Text.
Therefore, the items which could not be mentioned in the text are described in the followings.

3. Materials ‘

3.1 Classes of Steels

At present, SUPG, SUP9, SUP9A and SUP11A are mainly used. Concerning the performance of these steels, it is
desirable that each motor vehicle manufacturer selects the class of steel recommended by the respective spring manu-
facturer since the ways of recommendations are different according to the experience of spring manufacturers,
especially by the respective spring steel manufacturer related to each spring manufacturer. Upon present delibera-
tion, additions and amendments to the Text concerning classes of steels were made in accordance with the amend-
ments to JIS G 4801 Spring Steel Material Standard.

3.2 Dimensions of Flat Bar

(1) As regards the classes of dimensions listed in Table 1 and Table 2, the most heated debate had arisen from
the very beginning of the establishment of this standard, Therefore, the participation of spring steel manufac-
turers was requested as usual by the sub-committee upon previous deliberation.

(2) In regards to the classes of dimensions of the cross section of type B (Otsu-shu in Japanese) listed in Table 1,
the results of surveys on the recent status of use were also reflected into the study conducted this time, and
following amendments were made accordingly.

(a) Although it had been decided by the past deliberations, that those having the thickness up to 18mm be
listed in Table 1, of the Text, and those having the thickness of 20mm and over be mentioned in the
Explanatory Notes, it was decided upon previous deliberation that those having the thickness of 20mm
and over be also indicated in the Text.as included in Table 1, for a considerable amount of usage was
actually observed this time; and demands for them were anticipated in future in relation to the design.
As for those having the thickness of 18mm and over, however, it must be considered that the material
cutting and manufacturing processes such as the eye winding of main leaf, etc. are difficult, Those
having the thickness of 15mm and 23mm had been eliminated, for the actual amount of use was negli-
gible, while those having the thickness of 22mm had been added upon previous amendment. Thus the
number of kinds listed in Table 1 was increased from 61 to 67, with a significant increase in those
having larger thickness. Upon the recent deliberation, those having the size of 50 x 14mm, 60 x 14mm
and 60 x 18mm were newly added and specified in the Text after reconsideration to meet the demand
which resulted from the recent tendency to reduce weight of large size springs.

(b) As regards those having the thickness of 4mm, it was decided, as usual, not to specify them in Table 1
since they are not suitable for ordinary use because of rolling problems, although they are still being
used at present. However, the followings are recommended in cases where the use of those with 4mm
thickness is inevitable.

45P x 41+ 0.15mm 50" x 4t £ 0.15mm 60° x 41 +0.18mm

(c) Although the tolerance for those having 60mm width and 5mm thickness had been specified as
+ 0.18mm by the past deliberations, it was changed to + 0.15mm by the previous deliberation.

(d) The kinds number of material dimensions showed some tendency of increase from the deliberation
preceding the previous one, contrary to the intension of simplification. Some opinion was presented
indicating that it would be necessary to study the possibility of reducing the number of leaf widths to
promote the simplification in future, for it was difficult to reduce the number of the thicknesses in
terms of design, and the width of 45mm was mentioned as the possible object of the elimination.

{e) Although the leaf width is specified to bé less than 100mm in the Text, there are recent cases where
leaf widths exceeding 100mm are employed in special purpose vehicles. Concerning the width exceeding
100mm, the widths of 115mm, 125mm, 150mm and 180mm have been specified by JIS G 4801 (Spring
Steels). Nevertheless, at the previous deliberation, all widths other than 150mm had been eliminated on
the basis of the actual status of the usage. Therefore, it is desirable 16 carry out sufficicnt deliberations
in those cases where width exceeding 100mm should be used.

PEPNIAN
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(3) Table 2 in Cross Section of C Type (Hei-shu) eliminated width of 80mm as well as 70 x 8mm and 100 x
+ 11mm, on the basis of the survey results regarding the actual usage status at the previous deliberation.
Although the cross section was established to reduce weight, it may be necessary in the future to re-examine
it according to the conclusions that may be drawn by the Spring Technology Research Committee which has
commenced a study on cross sections including this one, aimed at weight reduction.
4. Main Characteristics of Springs
4.2 Spring Characteristics
4.2.1 Designation of Spring Characteristics
It had formerly been decided to specify the camber or height under designated load, but it was decided at the delib-
eration preceding the previous one, that the load under the designated camber or height may also be specified. This
provision was added at the previous deliberation as it is desirable to make a clear indication in terms of standards
because the method to measure the load on the basis of height is more effective and popular in spring tests although
both methods mentioned above have the same characteristics for springs.
4.2.3 Tolerance on Spring Characteristics
The minimum values have been specified respectively for the tolerance on the camber under the designated load,
the height under the designated load, the load under the designated camber and the load under the designated
height. Recently; the designated point tends to be that under the unloaded state rather than that under the normal
loaded state. This results in the smaller planned deflection under designated load that, in turn, makes it difficult to
satisfy the tolerance. Therefore, spring manufacturers had made research survey regarding camber upon preceding
deliberation, and it was found that the insufficiency account for more than 10% of the total in case the tolerance
was £ 3mm ~ + 3.5mm, 6 ~ 8% in case of the tolerance of + 4mm, and 1 ~ 3% in case of the tolerance of + Smm,
This inevitably resulted in the increase in the re-adjustment process and the total number of manufacturing processes
which, in turn, had significant effect on the cost. Thus the minimum values for the tolerances were established to
telieve the difficulties in the manufacturing process. At the present deliberation, automobile manufacturers re-
quested as they had done at the previous deliberation, that the tolerance should be further reduced because it might
be necessary because of the regulation of vehicle height, However, after discussions it was left to the future delibera-
tion, since difficulties might lie among spring manufacturers to cope with such amendment at present stage.
4.3 Span
It has been specified in the Text that “span shall be designated when the spring is set horizontally, and the tolerance
shall be + 0.3% (mm) of the span”. Spring manufacturers, nevertheless, can adjust the span only during the eye
winding process. It has been questioned in the deliberation preceding the previous one, that the span under the
horizontal spring condition had not necessarily satisfied the tolerance. According to the survey made on the actual
conditions of spring manufacturers, it was found that the range of fluctuations is apt to increase for horizontal spans
of springs during eye winding process even if the tolerance can be fully satisfied due to the difference in the slight
waving phenomenon that occurs in the main leaf while the spring is set horizontally. Because of the fluctuation as
mentioned above and the deviation between the center value and the mean value, it was found as inevitable to have
several percent of the lods insufficiency. Nevertheless, it was decided to leave the provision as stated in the Text, for
it was not desirable to enlarge the range of tolerances in relation to comparable standards in U.S.A. and Europe. Itis .
thus recommended that the agreement be made among parties concerned in terms of quality control, for the con-
dition under which the eye of main leaf is being wound.
4.4 Hardness
At the current deliberation, spring manufacturers proposed the amendment of hardness provision of springs (from
HB 363 — 444 to HB 388 — 461) in regard to the reduction of the weight of springs and the achieved improvement
not only of quality of spring material but also of*techniques of the heat treatment in manufacturing process. Al-
though automobile manufacturers agreed to the proposal in principle, it was also anticipated that the immediate
change of provisions concerning weight and hardness might bring out debates. Therefore, it was stipulated that, for
the certain period of time, former hardness standard be also applicable. Thus the amendment had been made and
specified in the Text.
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5. Requirements for Manufacturing Process and Dimensions

(1) Dimensions of Leaves _
It was decided on the deliberation preceding the previous one, that the tolerance on the length of a leaf
should not be specified as long as no trouble occurs in attaching springs. This is based on the concept that
tolerances be specified only for required characteristic values since severe provisions on the length of leaves —
that of tapered leaf end in particular — may bring about some difficulties in the manufacturing process, for
the spring characteristics had been already specified.
Shapes of Eyes
Items related with the shape of eye for the amendament that was made by the preceding deliberation are
summarized in 5.4 of the Text.

()

@

(®)

©

@

According to the survey made on the current status of the inside diameter of the eye, it has been found
that a number of various dimensions are being employed at the moment, It is, however, desirable to make
standardization in terms of rationalization of the manufacturing process, and the study has been made
accordingly to establish the standard dimensions. Nevertheless, it is too early to include the unified pro-
posal in the Text due to the insufficient data to support the proposal. Thus it has been decided to men-
tion the results of the deliberation in the Explanatory notes. The standard inside diameters were estab-
lished as follows as guidelines for future designs only for springs that employ rubber bushes taking into
the consideration that it is allowable to establish separate dimensions respectively for springs with metal
bushes and those with rubber bushes, since the leaf thickness is different for each of them, and the inside
diameters of eyes of springs with metal bushes are automatically established, for thickness of the bush
inside diameters of springs with metal bushes have been specified in 6.1 of the Text.
25, 30, 35, 40, 45, 50mm

The survey made on the current status, however, has revealed that the use of those with intermediate
diameter among established guidelines has been increased. Thus, to the Text added are those of inter-
mediate diameter.

Tolerances on inside diameters of eye for those without bush and those with rubber bush and non-
covered tube are classified into those that require reaming and those which do not require reaming, The
reaming for the eye inside diameters is different from other manufacturing processes for ordinary
mechanical parts; the cutting is more difficult due to the facts that the hardness is higher and the pos-
sible deformation of eyes that may occur upon the insertion of reamers because the eye winding end is
open. It is thus recommended to designate the tolerance of + 0.5mm without reaming as long as there is
no problem in the performance of springs, but A and B are separately established for those which require
higher accuracy. It is, nevertheless, desirable to designate A (= 0.3mm) in terms of manufacturing process.
As for inside diameters of the eye for metal bush or rubber bush with external cover, it was decided by
the previous amendment that the former, which had not been specified in the previous standards, be
Landled by the same manner with the latter. Although the push-out force is more important than the
tolerance in the actual use of these eyes, it has been decided that the values of the push-out force be
determined according to each case, for it is difficult to specify uniform values in relation to the dimen-
sions of leaves and bushes, and it is too eaily to make definite standards. As regards eyes with rubber
bush covered by tube, examples were indicated during the deliberation preceding the previous one, that
the provisions were applicable to passenger cars exceeding 700 kgf {6.9KN} in weight, small sized trucks
with the weight 750 kgf {7.4KN}, and medium sized trucks with the weight exceeding 1,000 kgf {9.8KNJ.
In order to reduce the grinding time as much as possible, it has been decided that the specified size be
less than 1 mm regardless of the leaf width, in case of designating the grinding of eye width.

(3) Shape of Second Leaf :

The dimensions of a military wrapper with the both ends being cut-off had usually been specified by the
width to be cut off from the both ends. However, it was amended by the deliberation preceding the previous
one so that the dimensions be specified by the original width of the military wrapper to unify the cutting
tools, as shown in Fig. 9 of the Text.

(4) Assembled Spring Width

The tolerance on the assembled spring width had been specified as 2.5% of the leaf width between U bolts to
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attach the springs. Nevertheless, it must be noted that there are cases where a cup center is attached to the

- center hole of the leaf, which often results in the expansion of the leaf width near the cup center. Since the

provisions in the Textcannot be satisfied in such cases, it was decided by the preceding deliberation that the
tolerance values for those with the cup center be determined by the agreement. The recommended value for
the above is 5% of the leaf width.

6. Component Parts
(1) Imside Diameter and Thickness of Metal Bushes

@

@3)

@

As regards the inside diameter and thickness of metal bushes, the dimensions had been specified respectively.
It was found by the preceding deliberation that the standard dimensions were being employed in most of the
cases, but the thickness were not necessarily standardized. It is, nevertheless, still desirable to specify the
standard dimensions in light of the unification of eye winding tools and the procedures of eye winding opera-
tions. Therefore, the standard dimensions were specified through the previous deliberation as listed in Table
8, taking into consideration of the combinations of the inside diameter and the thickness of the bushes.
The relation between the inside diameter of the bushes and applicable vehicle types has also been added for
reference. Concerning bush diameters, 16 mm, 18 mm, 20 mm and 40 mm have been eliminated. As regards
bush thicknesses, 2.5 mm, 3.5 mm and 4 mm have been added to usual standard thickness of 3 mm in con-
sideration to the relationship with the applicable vehicle types. An opinion has been expressed, nevertheless,
that one of 3.5 mm and 4 mm may be selected and the other be eliminated in terms of the standardization.
It is desired that this question be studied sufficiently in the future,

Center Bolts

9T was added to the grades of mechanical properties of center bolts to make four different kinds by the pre-
vious deliberation. However, according to the amendment of JIS B 11801974 (Hexagon Head Bolts), 8T
and 9T was changed to 8.8 and 10.9 respectively. The number of grades is four as before. At the current
deliberation many members expressed the opinion that the currently provided standard dimensions concern-
ing center bolts might not be fitted to the actual conditions of usage. After a certain study, it was supported
by majority, namely about seventy per cent of the members that only 27 kinds out of approximately 70
kinds which have been applied should be prescribed except those figures enclosed in parentheses in the Text.
It was decided that considerations should be continued referring to the above mentioned suggestion as an
index for the future amendment, and that most of the dimensions other than those should be added with
parentheses. Center bolts with slitted head had been eliminated by the previous amendment according to

"-the actual usage condition.

Materials for Clips

In light of the fact that the materials for clips were usually selected from general low carbon steel, it was
specified that 834 and SS41 be used in general. However, it has been found by the recent survey that
SWRM & or SWRM 10 rolled into flat plates are being used frequently, and some opinion has been thus ex-
pressed that these should be added accordingly. But the standardization was postponed due to the short
period of the use at the previous deliberation.

Clip Bolts

As for clip bolts, only the kinds of materials were specified and SS34 and SS41 has been employed as a rule.
However, it was decided that the materials should be 4T bolts specified in JIS B 1180, at the preceding delib-
eration, '

(5) Materials and Dimensions of Distance Pieces

Distance pieces are used as the spacers for the center bolts of isoclamp-type springs which are mainly em-
ployed for small-sized vehicles. At the previous deliberation, their standardization was postponed, but after
the recent deliberation it was decided to standardize the dimensions, and thus, they are specified in 6.6 of
the Text, Those concerning the height, however, which were regarded to have no merit of standardization
were excluded.

7. Coating for Springs
The coating for springs covers shot-peened surface (tensile side), heat-treated surface (compressed side and glued
surface) and the side surface where the inter-leaf can be seen. This presents many difficult problems different from
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other automobile parts. Furthermore, there is the problem of the difference in the quality requirements resulted
from the recent fluctuations in the painting conditions and the difference in the kinds of vehicles, which makes it
difficult to specify the contents of specifications.
At the previous deliberation, it was thus mentioned particularly in the Text that concrete agreements should be
made among parties concerned in such manner that the performance of springs should be not hindered, taking the
workability and the economical efficiency into consideration,
Concerning the application method for the springs specified in JIS D 0202 (General Rules of Coating Films for
Automobile Parts), the following agreements were mentioned in the former Explanatory Notes. Namely, of the test
items specified in JIS D 0202 (General Rules of Coating Films for Automobile Parts), the scratch hardness test, the
film thickness test and the adhesion test were to be conducted, and the implementation procedures were specified
as follows;
(1) The salt water spray test shall be made by means of samples in the selection of coating,
(2) The scratch hardness test and the adhesion test shall be conducted by means of samples or products on the
basis of agreement made among the parties concerned.
(3) The measurement of film thickness shall be made on products.
Although it had been agreed at the previous deliberation that further studies should be made concerning the above
and discussions were made accordingly upon current deliberation, it was decided that the determination of specific
provisions should be postponed tothe next deliberation since every manufacturer was still under research stage.
Others
(1) Test Items
At the preceding deliberation, concerning the test items for springs, agreements were made respectively for
each type of spring between the manufacturers and users. However, a request was made to rationalize the
tests by unifying the contents to the necessary limits, on the basis of the purpose of the provisions made by
the preceding deliberation, and a survey was conducted accordingly. It was found by the survey that it would
be questionable to unify the contents, for there are significant differences in the details of each item. Thus,
it has been decided not to unify the test items and enumerate them in the Text, but to mention them in the
Explanatory Notes as the draft proposal, after making appropriate selection. It is desired that the test items
are limited as much as possible, and rationalized in future according to the following table.

Classification Items Remarks

The camber or height under designated load,
(The load under designated camber or height.)

Spring constant

Chatacteristics The span under the horizontal condition,

The fixed side span under the horizontal conditian,
Hardness

Shot peening (Stress Peening)

Eye width ' As grinded
The inclination of eye axis Metallic bush or rubber bush
When the spring is completed.

Metal bushes of rubber bushes with
external cover

The inside diameter of metal bushes.

Dimensions | The push-out force of bushes,

The inside diameter of eye for bushes.
Rubber only

Assembled spring width

The diameter and height of center bolt head,

Coating
Others Indication

External appearance
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(2) Long Taper Springs .
There were n‘iany participants from chassis manufacturess, who requested at the deliberation preceding the
previous one, the review of the springs with leaves which taper throughout the whole length. Since such
springs are one of the new designs of leaf springs, the standards thereof, if adopted, will be those to specify
the shapes and dimensions, for this particular standard does not deal with the design. It has been judged
that it will be too early to restrict specifically the shapes and dimensions. The proposal, therefore, was
deferred again by the current deliberation.

(3) Stress Peening Springs
It is the recent tendency to have stress‘peening rather than shot peening in order to improve the effective-
ness of springs. Through the current deliberation it was suggested to provide the quality of stress peening
springs and to have deliberation on determining substitutional characteristics, In general, the provisions of
processing conditions such as the amount of arc height, coverage, initial stress, etc. are practiced. Never-
theless, there are still more problems such as wears of the spring surfaces and the influence of fretting cor-
rosions around the bolted area on actual vehicles. The Spring Technology Research Committee is also
carrying out various studies on these problems. In this respect, it was decided that these problems should be
left to the future discussions and that concrete agreement should be made between orderers and manufac-
turers of springs. ’

Postscript

At the current deliberation the minimum amendments were made based on limited points proposed by each manu-
facturer. Tt is desired, however, that more comprehensive deliberations are made at the next amendment, including
pending matters from the previous amendment.

Reference Standards:

SAE J 510 C Leaf Springs for Motor Vehicle Suspension

SAE J 1123a Leaf Springs for Motor Vehicle Suspension—Metric Bar Sizes

ASTM A 147. Standard Specification for Heat-Treated Steel Leaf Spring
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Date of Revision:
Date of Revision:
Date of Revision:
Date of Revision:

1967-3-31-
19714-15
1975-6-18
1979-5-16

Sub Committee in which the draft was made: SC of Leaf Spring
Technical Committee under which the draft was discussed: TC of Chassis

Investigating Committee: Standard Committee under the Standard Council

" Publish by

the Society of Automotive Engineers of Japan, Inc.

10-2, Goban-cho, Chiyoda-ku
Tokyo 102, Japan

Yy



¥ Jui
] 5 S 91 @ i it

R Juweo 9l 1 5l G LR

I .>|9.o

SY g S
SUP6,SUP9,SUPA, SUPLLA s i cslo o¥sb £55 51 IS G 4801 o kil b gllaessly s¥ss L3S £33 o

Vol Jpar 4 355 37 Lo Cuabis sly ol ol sl

b b gy e b alw o3l g ol
Dgu (oo (G Awd £g5 g3 4y b 18 gl CSu sl Al

ol 23 Gab b il slul (cpls ,o OtsUu-shu By 5 ( 5 ,o hei-shu C.)

( 05,0 Otsu-shu ) Bggi os,95 3y alaie

el oa o0lo Lzs V Jgaz o s il g s ojlasly slal g ailb V JSE b gillae b 00,95 b aladie S

St

Ye



V Jgu

Table 1
Unit ;: mm
Width ~ Thickness t
s |6 | 7 | 8 9 |0 |wu]ie]s]0]n]xs

R tol. | Tolerance on Thickness
45| +£0.50 | £0.15] £0.15 ‘ +0.25
50| £0.60] £0.15| £0.15| £0.18 | +0.20 £0.20| +0.25{ £0.25| +0.25| £0.30 1 £0.30
60 | £0.60| £0.15 £0.15| £0.18 | £0.20| =0.20 | +0.25| +0.25| £0.30 | £0.20 | +0.30 | £0.35 | +0.35
70 | +0.80 £0.18( £0.18 [ £0.20| +0.25| £0.25| £0.25 | £0.30 | £0.30 | £0.30 | +£0.35 | £0.35 | +0.40 | £0.45 | £0.50
80 | +£0.80 £0.90 [ £0.20| £0.25 | £0.25 [ +0:30 [ £0.30 | £0.30 | £0.30 | £0.35 | £0.35| £0.40
90 | £1.00 £0.25 +0.25 [ £0,30 | £0.30 | £0.30 | 20.30 | £0.35| £0.35] +0.40] £0.45 | +0.50
100 { +1.00 ‘ £0.30] £0.30 [ £0.30 | £0.30 | £0.35| £0.35 | £0.40| +0.45 | £0.50
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Table 2 ol
Width Thickness ¢
o | 1o | u | 12 [ 13
b Tol. Tolerance of Thickness
70 +0.80 | £0.25 | £0.25 | +£0.25
90 +1.00 +0.25 | £0.30 | £0.30 ! £0.30
100 +1.00 +0.30 | £0.30

Yo



Cuales il i olde 2V sgas j0 Wb ad 90y s Cules 0 Sglad g 09l (505 ojlail B, 90 2 0 Wb e Culis - Vias ey
Aol ¥ Jgam ,0 ool azas

25l o9 5eb e olad -

el el L 6 o adgS o T glad g B,k g0 12 0 R gl polie -Y

casl e b Y/ Neste Yoo 38 G bl s 8 e bl b CuS e 5l s f

b o8 Lol b aaxi
e

ol o 5 386L C Gy b alold 4F4Y sla Jsi .o Chamber —.

o (6 JaKebH B> L alols B4F oY slo Jso 0 Height  —

oo 5,1386L L Gy b alolidgF ¥ sla JSi 0 --Span

oy 6,5l L1 B> L alols 05F 5 sbs U o Span at fixed end---

Yl ,s &
Fig. 3
L |

Ll J\
A s Shackled End

Fixed End {zt.‘.'&

Ly )
i : Sliding End
. d g ;
R g _ = - —5
° . < !:r: oy 2
3 e #_ g 2 F 1
l Lé I T . = /'\:V T ] ; I
| L= N = T
Hj Note Di=Inside diameter of eye
Fig. 5
i

1



Al 310 yhad a5 3gu 4z g5Di
oud (5 g5 o)l 8 Wlasin

ol g1y iled b Olazin ()

09D Lokl 2l Sasl S Ll 28 slemslass) SIS 4 )L lul o)

65 ol s oo a8l od (68 5ol A 5 05 40 &S (63 b Ll s gl o (6,8 L glis| |y abaioea Y
L0

] sty Sl oals Lasiiie (8BlgT g 4 4T (5,500 bl g oad (6,5 ojlail akais 5wl L8 ol

s )ailial ek g2,adIS B701 ) LEAF SPRING L abais Gl o oads (s R8 b abaii ¥ 5 55 coli (05 o5l (
ol 5o Sl o . digd (68 ol o (,RE b alali ¥ pgarme 5 ol pliy . o] o ey ok >l ok (g ,JaF
oS m il e el 39 sl 4l ¥ 5l Lo o st

2 s dazin by yo il
ConF aslind B B ) Ol 5l 6l bl sl wb

ool (2lhb b cxi aliazo (il -

b b cow s 2.5%0+2.5Mm) Jlaie JBlas b e a0 aS (Al oo b L cow s 2.5%0+2.5mm) ol as
Casb Amme Wb (s

b soue polie rounding —off ol uilsd G +,0MM ssly olol p Wb soae polie  rounding —off gz,
oL JIS Z 8401 s jluskel

o (> 5l o Ul il b5 Y

b 52:52.9%+4.5Mmm) Jlais Blas Jb e a4 aS asbeads b b (eads (b 252.5%0+4.5Mm)_+ b
Casbh.bmm wbeas

ccwl JIS Z 8401 o )liibinl b sllae a5 0zl 0.5 MM sxly olol 5wl goae polis rounding —off oo,

oo 1y 5 5y il Y
Blas pl Jo o a0 a5 aiil oo b 8 colb % (b oo b (L 5l 5 YL ous o1k )925%+25mm)_+..bb o)
cableads b 8ol % 4mm sl b ol Al )025%+25mm) Slade

W) ‘s").b eLﬁS )‘ oy )Lg ‘JM;‘)JJ—?
Jaie JBas el o, oS i ulh # (bl ond obb glis)| 5l 5 YU ead ol 552.5%+ AMM)_+ 0yl ol a5

cabb e b b ol o 5.5MM Ll Wb (eas b 552.5% + 4mm)

U] 50 D9l b (el el (sl H98 SG 4 e 45T B pesine polie Sl S gS b o (il jlade &S (63,90 40 1 Ay

v



8 Al -0

Slade JBlas aSul s bog pie . ol ailas +_3%0MM &b il 5 g 098 (605 ojlail sl (88l cdl> jo 2845 By b aleo
2 bgpie aslb col sl o wlas Ll +_3%0MM Wb il el bl o ailas >l 5590 50 ol 3MM wL
Sl 2mMmjlade JBlas as]

..:' _;
( 2.85 103.10 MM L sle ks ) asb 388 10 461 HD Wbl 00,5 6,5 5l am Sp 5w

.09&6;o)’bj‘é)jﬁf&opd)méuo)bf)o%bwﬁ

Slasl g el aTyd gk 4 5L 3590 95190

3 090 el (B haid wb b slemsl g adl (Sl iy 350 g ligm S e o abold 1055 55 Jsb 5o wble il
C00,F yand adb g0 ol bawgd Wl polde L 008 asie wl

16 Sy 9 Eligw 3550 gl (il g Sla!

sl PSS T Jgaz b Gllae wble S g gligm S0 sl la Gl g ol pl &5

F U g ¥ gu
Table 3 ‘
Unit : mm
Dia. of Center Bolt 8 10 12 14 16
+0.5 +0.5 0.5 +0.8 +0.8
i 2 !

Dia. of Center Hole 8.5 o 10.5 a ld.5+0 14.5 5 186.5 i
. : +0.5 +0.8 +0.8 +0.8

Dia. of Major | g5 TO° ) 4 D P
Centor Dia. n 0 0 ‘ =

Elliptic Hole | prinor +0.5 _+0.5 _+0.5 +0.8 g wrtilld

of 2nd Leaf | pi ), 8.5 5 10:55 5 12.5 0 14.5 a 16.5 0

Fig. 6
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Table 4
Unit : mm
Clagsification Tolerance on Inside Diameter of Lye

For those without bush Without Reaming +0.50
or rubber bushes without : A 0.3
external cover With Reaming B 0.5
Metal bushes or rubber +0.15 or it shall be specified-by the push-out force (the value
bushes with extemal cover of push-out force is subject to the agreement)
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Table 5

Unit :mm

Inside Diameter of Eye

T

23 {25 |28 | 30 | 33 | 35 | 38 40}43 45 | 50
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E(approx) 35 40 60 75
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I.(approx) (Dot 8)
A(approx) Dif 2
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Table 7

Item

Tolerance

Inclination of eye axis

(For metal bush)

Pursuant to Fig. 10

Inclination of eye axis

According to agreement

(For rubber bush)
Inside diameter of metal bush % ¢
(When spring is completed) H 10 specified in JIS B 0401
2.5% of leaf width between U bolis to
5 N attach springs.
Assembled Spring Width The width of springs with cup-center is
subject to agreement
" Fig. 10
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JAPANESE AUTOMOBILE STANDARD

JASO C 606-81

Test Procedures for Tire Noise

1. Scope

This standard specifies the noise test procedures for
tires used for automaobiles. However, tires for motor-
cycles are excluded from the standard.

Remark: In this standard, units and numerical values given in
{ }are based on the international System of Units
{s1), and are given for reference.

2. Purpose

This standard aims to standardize the test procedures for
the tire noise, and to research and properly evaluate
the tire noise as a factor of noises emitted from auto-
mobiles.

3. Kinds of Test

Coasting Test by Vehicle

The tires attached to a vehicle will be tested by coasting.

Bench Test of Single Tyre

The tire will be tested on a rotary drum.

4, Coasting Test By Vehicle

4.1 Test Site

The test site shall be a broad and flat field without influ-
ence due to sound-reflecting objects (such as hences,
trees, hills, buildings etc.) that are located in the vicinity
of the test site.

The test road shall be straight, flat, dry asphalt-concrete
paved.

Background noise shall be at least 13dB (A) less than
measured values. Further, the wind speed shall be less
than 5 m/s in principle during the noise measurement.

4.2 Instrumentations
421

A sound level metre which satisfies to JIS C 1505 {Preci-
sion Sound Level Metre) or equivalent performance shall
be used, and the weighting network shall be A", The
dynamic characteristics of the indicator shall be “Fast’".
Further, microphones shall be used with wind screens
at the measurements.

Sound Level Metre

422 Pressure Gauge

Bourdon tube pressure gauges; with the precision of
equal to or more than 1,5 grade prescribed in JIS B 7505
(Bourdon Tube Pressure Gauges), and the maximum
reading equal to or less than two times the test air pres-
sures; shall be used to measure the air pressure of the
tire.

423

Instruments capable to measure to 1 ms shall be used for
the passing time. '

Instruments for Passing Time Measurement

4.3 Test Procedure

4.3.1 Conditions of Test Vehicle

Test vehicle shall be loaded and maintained pursuant to
JIS D 1010 {General Rules of Running Test Method of
Automaobiles), equipped with new tires inflated to their
specified air pressure (under cold state); however, the
conditions may properly be selected according to the
test requirements,

Further, before the test, warming up run shall be carried
to make the inflation pressure of tires stable and remove
the effects of flat spotting, etc.

4,3.2 Vehicle Operation

The vehicle shall be operated in coasting, and its centre
shall go along the line CC’. The coasting shall begun
before the line AA’ (the state of engine stopped and
neutral gear) and be continued until the back end of the
vehicle passes the line BB,

Test vehicle speeds shall be 40, 60, 80, and 100 km/h,
Other speeds may be added according to test require-
ments. Allowance of the speeds shall be £1.56 km/h.

JIs B 7505
JIS C 1505
JiIs D 1010
JIS D 4202

Applicable Standards:

Reference Standard:

¢y

Bourdon Tube Pressure Gauges

Precision Sound Level Metre

General Rules of Running Test Method of Automobiles
Dimensions of Tires for Automobiles

JIS D 1024 Measurements of Noise Emitted by Automobiles
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4.3.3 Location of Measuring Instruments

{1) Microphone
The microphone shall be located at the point of
75 m left side from the centre line CC’, 1.2 m
above the ground plane, and 26 m from the line
AA’; and, the direction of the microphone shall be
rectangular to the line CC’ and parallel to the road
surface.

{2) Passing Time Sensors

The sensors shall be located on the line DD" and
EE’, apart from the centre line CC’ at least 7.5 m
or more on the microphone side; and, the direc-
tion of the sensors shall be rectangular to the line
CC".

4.3.4 Measurement of Vehicle Speed

The average speed calculated from the passing time
between the lines DD" and EE" in Figure 1 shall be the
test vehicle speed.

4.3.5 Measurement of Noise

The highest reading of the sound level metre while the
test vehicle passes through the section between the lines
AA’ and BB' in Figure 1 shall be the measured level,
Measurement shall be carried out two times and the
values of measured level be averaged. However, in case
the difference between these two measured level exceeds
2dB {A), one more measurement shall be added and two
values with less difference shall be adopted.

When the difference between the measured value and the
background noise is less than 13dB (A), the value shail
be corrected by Table 1.

Figure 1 Location of Measuring Instrument
for the Coasting Test by Vehicle

TL B
25m - 25 m ﬁ
r Microphone
D E
[ £
10
| =~
— = = .
5 m—‘ 5m
A D’ E’ B’
Table 1 Correction Values
Unit: dB {A}
T
Difference between Measurement 3 35 a 45 5 55 6 6.5 ‘ 7 ’ 75 8~12.5
and Background | l
Correction Level -3 -2.5 -2 L 1.5 -1 -0.5

4.4 Record of Test Result

Test conditions and results shall be recorded into the

form shown in Attached Table 1.

123
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5. Bench Test of Single Tire

5.1 Test Equipment

The testing machine shall consist of a rotary drum,
having a flat, coarse surface with high friction coeffici-
ent, as a substitution for road surface; and a tire loading
device, The drum shall have a diametre of 3 m in princi-
ple: the test room shall be insulated so as to make the
hoises from the testing machine and the outside as less
as possible, and be constructed not to have reflection
around the testing machine excluding the floor. The
reflection from the floor shall be brought as close as
possible to the reflection from the surface of the drum,
Further, the maximum speed shall be 110 km/h or more,
and the precision of speed control be +0.5 km/h or less.
Background noise by racing of the drum shall be at least
13dB (A) less than the noise from the tire driven on the
drum at each speed.

5.2 Instruments

5.2.1 Sound Level Metre
Pursuant to 4.2.1.

B5.2.2 Pressure Gauge
Pursuant to 4.2.2.

5.3 Test Procedure
5.3.1 Test Conditions of Tire

The load and inflation pressure of the tire during the
noise measurement shall be the maximum load { normal
design load for the passenger car tire) and corresponding
inflation pressure prescribed in JIS D 4202 (Dimensions
of Tires for Automobiles), ete. In the case, however,
being prescribed by the conditions with both single and
double tires, the condition with double tires shall be
taken in principle.

Standard rims prescribed in JIS D 4202, etc. shall be
used in principle.

Previous to the noise measurement, the warming up and
following adjustment of inflation pressure of tires shall
be carried so as to raise the measurement precision,

5.3.2 Operation

The tire shall be mounted and run on the drum, in
principle, at a distance of 0.30 m between the micro-
phone side end of the drum surface and the side end of
the mounted tire. _

Measurement shall be carried at 17 speeds of 30, 35, 40,
45, b0, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, and
110 km/h,

5.3.3 Location of Microphone

The microphone shall be located on the left side of the
tire in principle, 1.00 m apart in axial direction and
0.25 m high from the centre of the contact area of the
tire, and parallel with the tire axis.

5.3.4 Measurement of Noise

Each test speed shall be continued more than 5 sec, and
the central readings of the sound level metre be read.
The inflation pressure shall properly be checked at each
speed step change, and be kept within 3% of the pre-
scribed value. When the range is exceeded, measurement
shalt be repeated after the adjustment of the inflation
pressure.

The average level of readings at five speeds around the
each speed step of 40, 60, 80, and 100 km/h shall be
the representative value of the tire noise.

Further, in case the difference between the measured
level and the background noise is less than 13dB (A), the
measurement shall be corrected according to 4.3.5.

54 Record of Test Result

Test conditions and measurement results shall be record-
ed pursuant to the form shown in Attached Table 2.

Figure 2 Location of Microphone for
Bench Test of Single Tire

¢o

1.00 m

Microphone - -

—q

0.26 m
=

0.30 m
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Attached Table T Form of Test Record (No. 1)

Record of Tire Noise Test (Coasting}

Test vehicle (Type} ¢ Date of test
Wheel arrangement : Test site
Load {Mass) Kind of road
No. of persons : * kg surface
Gross vehicle Weather
weight at test : kg
Temperature = °6
Tire Nominal size 3 PR PR ;
wind speed : ‘ m/s
Make
Wind direction :
Pattern : {Show by arrow) T Microphone
Others
Tire inflation pressure : kof/fem®{ kPa} kgf/cm?{ kPa)
Test vehicle
Used rim E Passing time
sensor

Other remarks

Persannel Driving

Measurement {Personnel)

Test Result of Tire Noise

Vehicle No. of Measured Background Sound level dB {A)
speed . speed noise !
measurement Measured Correction
km/h km/h dB (A) " lovel Average
1
40
2
1
60
2
1
80
2
1
100
2

1
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Attached Table 2 Form of Test Record {No. 2)
Record of Tire Noise Test {(bench)

Make of testing machine : Date of test

Diametre of drum : m Distance between ends
of drum and contact

Loading

system : (Dead weight, Pressure cylinder, Screw)

Tire load

M

kgf N}

Tire

. i Inflation pressure
Nominal size : PR

Make

Used. rim

Location of microphone
Pattern

Measurement {personnel)
Others

Test Result of Tire Noise

kgf/cm?{ kPa}

(Right » Left)

Background Sound level dB (A}

Speed

kmih noise

dB (A) Measured level Correction level

Representative
value
dB (A}

30

40

45

50

(At 40 km/h)

55

85

L?O

(At 60 km/h)

75

80

85

Q0

{At 80 km/h)

95

100

105

110

(At 100 km/h)

1A%
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Explanatory Note
on
JASO C 606-81 Test Procedures for Tire Noise

Explanations will be given item by item for those which require supplemental descriptions. (The numbers of items are
the same with those in the Text.)

3. Kinds of Test

The tire noise, a factor of the noises emitted from the automobiles, is the level of sound generated between tires and
the road surface heard from the outside of the automobiles. As the test clarifying it, there exists a method that makes
a vehicle furnished with test tires coasted and measures the level of noise emitted from the vehicle (Coasting test by
a vehicle). Tt is difficult, however, to pick up only the sound characteristics of a single tire, and the same tires may
produce different result with another vehicle; therefore, “at the automobile’” shall be a premise of the evaluation.

On the other hand; as the bench test method capable to research noise reduction of the tire itself, and to select the
tire)with less noise; there is a method to measure the sound level of the tire on a rotary drum (Bench test of a single
tire).

Perfect coincidence cannot be expected between evaluating results from these two methods; the coasting test and the
bench test; because of not only said substantial difference of these methods, but also abundant variating factors of
the sound level itself. Appropriate selection and application of test methods in accordance with test purposes are
necessary. And, as some guidelines to reduce measurement errors are mentioned in this note, we would like to con-
tinue our endeavour and incorporate its results into the standard at every chance of its revision.

4. Coasting Test by Vehicle

We adopted this method, seriously considering that the coasting does nat accompanies noises from the engine, air
intake- and exhaust-system; therefore, the noises generated from the ‘tires while running may be exactly sensed, and
the test results will have sufficient reproducibility.

Further, although this method is corresponding to JIS D 1024-1967 {Measurements of Noise Emitted by Auto-
mobiles), the vehicle generating remarkable noises other than tire noise shall not be appropriate because of its low
aceuracy.

4.1 Test Site

As for the acoustic environment, the test site shall be as open as possible around it. An ideal place for measurement is
desirable to have no obstacles within 50 m radius around the microphone, and the central area within 20 m to be
asphalt-concrete paved. In reality, however, it will happen to be apart from what is called an ideal condition by fol-
lowing reasons;

(1) Absorption of sound by ground surface
(2) Reflection from buildings, trees, persons, guardrails, etc.

(3) Paved with asphalt-concrete but not flat ground surface, or uniformly inclined ground surface wholly in some
extent of the area

(4) Softened asphalt-concrete which might affect measurements

(5) Wind
It is actually impossible to distinguish precisely each effect of these factors. However, absence of powderly snow, long
grass, and soft soil or ashes is important. Further, it is desirable that the angle occupied by buildings within 50 m
radius around the microphone is less than 90 degrees and there are no obstacles within 25 m radius around the test
vehicle; further, effects of acoustic convergence and the place between parallel walls shall be avoided.,
Although the test road is mentioned to be flat, level, and straight asphali-concrete paved road in the Text, the fine
granularity asphalt-concrete which is mostly used in actual roads should be the standard, because the tire noise is
remarkably affected by the kinds and conditions of the road surface.

¢A
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4.2.1 Sound Level Metre

Noises shall be measured with the sound level metre of JIS C 1505 in A weighting network, and be evaluated by
dB(A). When it is used, care shall be taken as follows;

(1) Wind screens for microphones shall have less effect on the sensitivity of sound level metres and manufacturer’s
guarantee,

(2) Sound level metres shall be periodically calibrated for the sake of accuracy of their indications.
4.3.1 Conditions of Test Vehicles

Confirm the place where the engine shall be stopped to put the test vehicle in perfect coasting state before the line
AA’ shown in Figure 1 of the Text, And, prepare the vehicle not to cause afterburning between the lines AA’ and BB’
The new tire means unused tire. However, after the necessary running to remove the warming up, the tire may be
still regarded as a new tire. Standard of the warming up run shall be more than 45 min for truck and busses tires and
15 min for passenger car tires at 60 km/h respectively.

432 Vehicle Operation

Although, the test speeds are specified as 4 points of 40, 60, 80, and 100 km/h in the Text, in case of the test vehicle
with the maximum speed less than 100 km/h, only the speeds measurable among said speeds are required.

Because of the strong dependence of the tire noise on the vehicle speed, allowance of the vehicle speed is limited
remarkably narrow as =1.5 km/h.

4.33 Location of Measuring Instruments

Location of the microphone was settled on the left side of the vehicle in the Text. It is due to the facts that the differ-
ence between the left and right sides of the most automobiles is not great and causes no problem, and the measure-
ment of noise level on the left side is also sufficient from the traffic situations,

The accuracy of the location of the microphone shall be 7,5 £ 0.05 m and 1.2 = 0.05 m.

Further, the accuracy of the distance of the sensors placed on the lines DD’ and EE’ in Figure 1 of the Text shall be
10 £0.01 m. .

434 Measurement of Vehicle Speed

~ The average speed calculated from the passing time between the lines DD’ and EE’ in Figure 1 of the Text by follow-
ing formula shall be the test vehicle speed;

- 95,
‘

V

where; ¢ : passing time (s)
V' : average vehicle speed (km/h)

The passing time shall be measured with the photoelectric instrument as a rule, and be read to at least 1 ms. Dousers
are desirable to be used with the vehicle to improve the accuracy of measurements.
In case the other instrument than the photoelectric should be used, care shall be taken as follows;

(1) When the tape switch is used, it shall be confirmed that the noise generated by the tire stepping on the tape
does not affect the measurement.

(2) When other vehicle speed measuring i_nstrumént such as the radar, and so on is used, it shall be confirmed that
the instrument has equivalent accuracy with the photoelectric instrument.

4.3.5 Measurement of Noise
Measurements shall be read in the unit of 0.5dB (A). If their difference exceeded 2dB (A) after twice measurements,
add one more measurement, and adopt the average of two measured values with less difference; but, in case that the
third measurement comes to just middle between previous two measurements, louder two measurements shall be
adopted.

Further, some sound level metre in uvse will happen to change its indication due to the electric source pressure, tem-
perature, etc,, therefore, the sound level metre shall be calibrated frequently.

4.4 Record of Test Result

As for the blank for wheel arrangement in Attached Table 1, it will be better to be filled in accordance with the guide-
line for description of the Automobile Specifications (published by the Society of Automotive Engineers of Tapan) to
make more explicit the number of tires of each axle and distinction of driving, front or rear axle.

Further, for the vehicle with complicated wheel arrangement like the connected vehicles, appropriate change may be
added to Attached Table I.

£9
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5. Bench Test of Single Tire:

This test procedure shall be carried with a single tire, emphasizing the facts that the only tire noise, among the noises
from running vehicles, is possible to be exactly picked up on the drum as the substitute of the road and measured
simply and well reproducibly.

5.1
m

)

(3)

(4

Test Equipment

Specifications of the Testing Machine

As for the diametre of the drum, the greater it is, the more similar to an actual road; however, considering the
size capable to be set up in test rooms and actual pervading result, 3 m was set up as the standard. Even if 3 m is
difficult, it shall be greater than 1.5 times the tire diametre. As for the existing testers, other than the drum
diametre, that is, drum width, loading system, resonance characteristics, etc. are not yet standardized; there-
fore, only the items which greatly affect to measured values were adopted in this standard. Therefore, at
present, data from individual testing machine should not always be compared each other as they are.

Sound Field

At the existing facilities, attached machinery around the tire, distance to the surrounding walls, sound abosrp-
tion, and sound insulating grade are different each other. On the ocasion of the test, the sound field charac-
teristics around the tire and the microphone shall be fully examined, and improved to be nearly free sound field
except the floor surface.

Floor level is desirable to be standardized 5 mm lower than the top of the drum.

Drum Surface

The surface of the drum is necessary to be kept always clean, free from tread rubber refuse, oil, etc., and is
standardized to have coarse surface with high friction coefficient to keep the drum surface stable, and to remove
high frequency components of noise which do not appear in actual vehicle coasting. The granularity correspond-
ing to the #50 sandpaper is desirable, and, for example, the 3M product with medium coarseness named “Safety
Walk? is available.

Background Noise

The difference between the background noises at the loaded driving and the unloaded idling of the drum shall
not be large. Further, in case that the external background noises other than the testing machine are influential,
some improvement not to change the external background noise during the test shall be necessary.

53.1 Test Conditions of Tire

1)

(2)

3)

Tyre Load

In order to bring as near as possible to the actual state of being attached to the vehicle, the tire load under
measurement should be the maximum load (normal design load for the passenger car tire) prescribed in JIS D
4202, etc. and in the case of being prescribed in both single and double tire conditions, the latter was adopted
as a principle. Therefore, it may be changed, if necessary, for the tires which are not used in double, and so on,
Rim

Although, it is stated that the standard rims prescribed in JIS D 4202, etc. shall be used, the allowable rims may
be used according to the test purpose.

Warming up Run
Standard of the warming up run shall be in accordance with the vehicle coasting test method.

5.3.2 Operation

(1)

@

Location of the Tyre on the Drum

Although the location of the tire on the drum, in the direction of the width, affects the measurements each
other, together with the floor condition of the test room and the location of the microphone; the distance
0.30 m between the drum and the side end of the mounted tire was set as principle, as the condition that the
effects of the floor and the tire location error are small, and is desirable to existing testers. In case that 0.30 m
is difficult, at least 0,10 m shall be kept.

Speed

Tire noise level macroscopically is proportional to log V (where, V is the vehicle speed), but microscopically is
variable by each testing machine; accordingly, evaluation at only four points, for example, of 40, 60, 80, and
100 km/h will be subject to over- or unuervaluation from the characteristics of the testing machine; therefore,
the moving average method was adopted. The facts, that the speed range of about 20 km/h is appropriate to be
averaged, and the representative speeds will be better to be equal to those of the real vehicle coasting test, are
the reasons of the prescription in the Text.

The maximum speed may be lowered in accordance with the designed specification and the purpose of use, if
necessary by the kind of the tire.
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5.3.3 Location of Microphone

As for the location of the microphone, the axial direction is optimum, and the distance is the longer, the better, in
relation to the coasting noise of real vehicle; but the location shown in the Text was selected, considering the distance
adaptable to the existing test facilities. However, care must be taken that the location is not a singular point of the
sound field.

Further, accuracy of the location of the microphone shall be 1.00 + 0.01 m, and 0.25 + 0.01 m.

In case that the tire noise is remarkably different by the axial or turning direction of the tire in accordance with the
tire pattern, both directions shall be measured excluding specially designated cases. Then, the direction shall be
recorded.

5.3.4 Measurement of Noise

Background noises and measured values shall be read in 0.5 dB (A) units. ;
When the measuring method shown in §.3.4 of the Text (constant speed method on the drum) can not be adopted,
the method that makes the testing machine coast from a little higher speed than the maximum speed by cutting power
(coasting method on the drum) may be carried.

In this method, care must be taken as follows;

(1) It is necessary to be confirmed that the method has no difference with the constant speed method on the drum.

(2) Speed and noise level shall be automatically recorded, because direct reading of the indicators will accompany
great errors.

(3) It shall be clearly recorded that the coasting test on the drum was adopted.

54 Record of Test Result
Specifications of each facilities which seem to affect test results will be betier to be recorded as follows;

(1) Testing Machine Diametre, width, thickness, loading system, loading direction, and suspending system of the
drum

(2) Test Room Structure and dimentions of surrounding walls, location of the testing machine, and state of the
- floor . .

(3) Sound Field Characteristics Special acoustic freatment, data of sound field characteristics

o)
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