JAPANESE AUTOMOBILE STANDARD JASO E107:2001

Automotive V-belts and corresponding V-pulley grooves —

Shape and dimensions

Introduction

This Standard was established based on ISO 2790 Belt Drives - Narrow V-belt for the Automotive
Industry and Corresponding Pulleys - Dimensions, first issued in 1989, (hereafter referred to as the
ISO Standard). All technical contents, except for Attachment 1 (Provision), are incorporated without
alteration and items not covered by the ISO Standard were added with appropriate additions to the

relevant clauses of the ISO Provisions.

1 Scope

This standard specifies the following items with regard to V-belts (hereafter referred to as belts) and
V-pulleys (hereafter referred to as pulleys) used to drive auxiliary parts for internal combustion engines
(cooling fan, alternator, water pump, compressor, power steering pump) for the automotive industry.

- Belt types and dimensions

- Pulley types and dimensions

- Dimension measurements

- Product designations

2. Applicable Publications

The following publications form a part of this Standard to the extent specified herein. Reference to
publications cited with a reference year shall apply for that edition only and future editions or addenda
of that publication shall not apply. The latest edition of all other publications shall apply.

JIS B 0601: 1994 - Definitions and Designation of Surface Roughness

ISO 1081: Belt Drives — V-belts and V-ribbed Belts and Corresponding Grooved Pulleys-Vocabulary
ISO 8370-1: Belts Drives — Dynamic Test to Determine Pitch Zone Location — Part 1: V-belts

ISO 9608: V-belts — Uniformity of Belts — Test Method for Determination of Centre Distance

Variation

3. Definitions

Definitions of major terms used herein are specified in ISO 1081 or as stated below.

a) Pitch line
Any circumferential line in the belt which keeps the same length when the belt is bent
perpendicularly to its base

b) Top width
Larger width of the trapezium outline on a cross-section

c) Effective belt length
Length of a line circumscribing a V-belt at the level of the effective diameter of the measuring
pulleys whilst the V-belt is at a specified tension

d) Effective groove width
Groove width characterizing the groove profile. It is a defined value not subject to tolerance and is

usually located at the outermost extremities of the straight side walls of the groove. For all
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belt-measuring pulleys and for most machined-type pulleys, it coincides with the actual top width of
the groove within reasonable tolerances.
e) Effective diameter
Diameter of the pulley at the effective width of the pulley groove
f) Effective circumference
Circumference of a circle with a diameter equal the effective diameter
g) Pitch diameter
Diameter of the pulley at the pitch width of the pulley groove
h) Effective line differential (ELD)

Radial displacement between the levels of the pitch width and the effective

4. Belts
4.1 Types
The following two types of belts shall be defined according to the cross section applicable to the profile
of the pulley groove.
AV 10 and AV 13
4.2 Dimensions
4.2.1 Cross section

Belt cross section and nominal value for the top width shall be as shown in Table 1.

Table 1 Belt Cross Section and Nominal Value for the Top Width

Unit: mm
be
Notched
(Optional)
Type
Item Symbol AV10 AV13
Wrapped belt Raw-edged belt | Wrapped belt Raw-edged belt

Top width bt 10 10 13 13
nominal value

4.2.2 Length

The length of the belt shall be expressed by the effective belt length and be calculated using the center
distance and the nominal effective circumference measured as specified in Item 6.1. Variations in the
effective belt length shall be determined by variations in the center distance and permissible deviations

shall be as shown in Table 2.
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Table 2 Center Distance - Permissible Deviation, Variation, and tolerance

for One Set in Multiple-Grooved Drives

Unit: mm

Belt length Center distance - Center distance Center distance
permissible deviation variation tolerance
(recommended) (multiple-grooved
Over Up to bt =25 drive sets)
(inclusive) (recommended)
— 1000 +3.0 1.2 or less
1000 1200 +4.0 0.8 or less
1200 1400 4.5 1.6 or less
1400 1600 5.0 '
1600 2000 5.5 1.0 or less
2000 2540 6.0 20 or less
2540 5000 _ ) _
5000 — 2.5 or less

Remarks: 1. Numeric values for the belt length denote the nominal values for the effective belt length.

2. Permissible deviation in the center distance for individual belt lengths and differences in the center
distance between belts used in multiple-grooved drives shall be, in principle, determined by the
parties concerned. However, it is preferred that the measurement method specified in Item 6.1 and
the recommended values shown in Table 2 be applied.

4.2.3 Ride-out

The ride-out shall be measured as specified in Iltem 6.1.3 and dimension S shall be within the following
S =2.4

§S: Ride-out (mm)

range: 0 =
where,

4.2.4 ELD

The ELD shall be measured as specified in I[tem 6.2. However, nominal dimensions and permissible

deviation for the ELD shall be determined by the parties concerned.

5. Pulley

5.1 Types

The following two types of pulleys shall be defined according to the groove profile.
AV 10 and AV 13

5.2 Dimensions

5.2.1 Groove dimensions

Groove dimensions for service pulleys shall be as shown in Figure 1 and Table 3.

%l be |
AA,_,c - X

kg
& dos

& dp (Pitch diameter)
L2

R
\

Figure 1 Groove Dimensions for Service Pulleys

Table 3 Nominal Values and Permissible Deviation for Groove Dimensions of Service Pulleys

Groove angle Effective groove Groove Curved radius of
Tvpe a width be depth(z) sides at top of groove
yp Standard Permissible Standard Value hg rt
Value Deviation Minimum Minimum
AV10 1 9.7 11.0
AV13 360) *0.5 12.7 13.75 0.8
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NOTE:

(1) When the effective diameter of AV 10 is 57 mm or less and of AV 13 is 70 mm or less, it is recommended that
34 degrees be used as the nominal value for the groove angle.

(2) Groove depth denotes the distance in radius direction where linearity is secured on the transmission plane
that makes contact with the belt.

5.2.2 Effective diameter

The effective diameter shall be verified using the equation shown in Item 6.3. The distance between

the planes that are externally tangent to the balls or rods and parallel to the axis of the pulley (dog in

Figure 1) shall be used as the alternative value. External dimensions of the over-balls and over-rods

shall be measured as specified in Iltem 6.3, with the permissible deviations shown in Table 4.

Table 4 Permissible Deviation for the Distance between Planes Externally Tangent to Balls/rods

and Parallel to the Pulley Axis (dog)

Permissible deviation
AV10 and AV13
Difference of dop in one groove 0.6 or less
Effective diameter de < 152 : 0.01 mm or less per
effective diameter 5 mm
Effective diameter de = 152 : 0.3 or less

Remarks: Multiple-grooved drives are designed so that the auxiliaries are driven by a plural number of

Item

Difference of dog between pulley grooves in
multiple-grooved drives

independent belts with the same effective diameter for the pulley grooves.
5.2.3 Groove run-out tolerance
Axial circular run-out tolerance (deflection vertical to the radius) and radial circular run-out tolerance
(deflection in radius direction) shall be measured as specified in Iltem 6.4.1 and 6.4.2, and permissible
deviations shall be 0.4 F.I.M. (3) or less.
NOTE:(3) F.1.M. stands for Full Indicator Movement and denotes the difference between the maximum and
minimum readings of the dial gauge.
5.2.4 Groove angle symmetry
Symmetry of the groove angle shall be measured as specified in I[tem 6.5 and the tilt of the groove
angle center shall be 0.5 degrees or less.
Remarks: The permissible deviation is 2 degrees or less according to the ISO Standard.
5.2.5 Groove surface roughness

Surface roughness in the range of hg shown in Figure 1 shall be of [tem 3.2a as defined in JIS B 0601.

6. Measurements

6.1 Center distance, variations and ride-out measurements

Methods specified herein for measuring center distance and center distance variations are extracted
from I1SO 9608.

6.1.1 Measuring device

The measuring device shall consist of two rotating pulleys with equivalent nominal values and the
grooves shall have the sectional dimensions shown in Table 5.

The center axis of one pulley shall be fixed and the other pulley shall be free to move in the direction

of the load when the prescribed load is applied. A diagram is shown in Figure 2.
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Load F

E

Illllllll

Figure 2 Length Measuring Device (Conceptual drawing)

6.1.2 Center distance and variation measurements

A belt shall be mounted on the device specified in Item 6.1.1, and the appropriate load selected from

Table 5 shall be applied. The belt shall be rotated two or more revolutions and measurements shall

then be made for the maximum and minimum center distances between the two pulleys. Values for the

effective circumference Le and center distance variations A4E shall be obtained at the first turn of the

belt d, by the following equation:
Le = Emax+ Emin+ Ue

AE = F max— F min

where, Le: Effective belt length (mm)

Emax: Maximum center distance (mm)

Emin: Minimum center distance (mm)

Ue: Nominal value for the effective circumference of the length measurement pulley (mm)

(as specified in Table 5)

AE: Center distance variations (mm)

Table 5 Dimensions of Length Measurement Pulley, Measuring Load

and Effective Circumference of PuIIey(4)

do
& doz

Units: Dimensions - mm, Angle - degrees and unit of force - N.

Groove profile

Item Nominal value Permissible deviation
AV10 AV13 AV10 and AV13

Groove angle o 36 36 +0.17
Effective diameter de 95.49 95.49 —
Outside diameter do 95.5 95.5 +0.2

] 0
Over-ball/rod diameter d 7.95 11.124 -0.025
Over-ball/rod distance dos 99.31 103.53 +0.05
Groove depth (Minimum) hg 11 13.75 —
Load F 267 267 —
Effective circumference nominal value (/¢ 300 300 —

NOTE: (4) At measurement, 1/2 of the measuring load should be applied evenly to the upper and lower belt span.

Full document details: JASO E107 2001

Documents

Document Sharin@ Hub


http://www.avadocuments.com/doc/jaso-e107-2001
http://www.avadocuments.com/doc/jaso-e107-2001

JASO E107:2001

6.1.3 Ride-out measurement
Dimension S shown in Figure 3 shall be measured while a measuring load is applied under the

conditions specified in Iltem 6.1.2 and then the ride-out shall be obtained by the following equation:

r,=S8-de/2

=T
where, /4
ro. Ride-out dimension (mm) /
§: Radius up to belt outer side (mm) \ )
de: Effective diameter (mm) N N

da/2

s

Figure 3 Ride-out Measurement

6.2 ELD measurement
Methods specified herein for measuring ELD are extracted from ISO 8370.
6.2.1 Measuring device
The measuring device specified in Item 6.1.1 shall be used and it shall be constructed so that the
adjustable center distance shaft can be secured at any time during rotation and measurement.
6.2.2 ELD measurement
A belt shall be mounted on the device specified in Item 6.1.1 under the conditions shown in Table 5.
The belt shall be rotated for approximately 5 min. for running-in. The adjustable side shall then be
secured to assure a constant center distance. Measurements shall be made for the rotational speed of
the drive shaft, the belt speed at the linear span on one side or the center distance, and the time
required for the belt to complete one revolution. Though the rotational speed of the pulley is not
specified, approximately 1000 r/min is recommended. The values for the ELD shall be obtained by
following equation:

ELD = (dp —de)/2

dp = (60000 / 7)x (v/n)

where, dp: Pitch diameter (mm)

v: Belt speed (m/s)

n: Rotational speed of driving pulley (r/min)

or
dp =120/ 7)x (E K(nt - 60))
where, E: Center distance (mm)

t: Time for one revolution of the belt(s)
6.3 Over-ball/rod distance measurement
The distance of over-balls or over-rods shall be measured according to the example shown in Figure 4
using two over-balls/rods with appropriate outside diameters selected from Table 6. The effective

diameter shall be verified by the following equation:
de=d,, —2x

where, dog: Over-ball/rod distance(mm)

2x: Correction constant (mm) (as specified in Table 6)
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