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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Synchronous belt drives — Automotive belts —
Determination of physical properties

1 Scope

This document specifies test methods for determining the physical properties of synchronous belts used

in driving
intended t
and qualifi

2 Norm

The follow
requireme
the latest ¢

[SO 48-2,
10 IRHD an

ISO 1817, K
ISO 5288,

3 Term
For the puj
ISO and IE
ISO On

IEC El¢

p provide a means of characterizing synchronous belt properties for belts which~ar§

ed by dynamic laboratory and field testing.

ative references

ng documents are referred to in the text in such a way that some or all'of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments)-applies.

Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardne
d 100 IRHD

ubber, vulcanized or thermoplastic — Determination ofthe effect of liquids

Synchronous belt drives — Vocabulary

s and definitions
poses of this document, the terms and-definitions given in ISO 5288 apply.
[ maintain terminology databases’for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at ittps://www.electropedia.org/

4 Pringiple

The object
automotive
profiles.

jve of the-test methods covered in this document is the evaluation of the physical pr
e synchronous belts through standardized testing. These test methods are independd

ETTEITIE Parts, SUCHT a5 canstafts, fuet injection pumps, batarncing shafts— These testm

ethods are
evaluated

ronstitutes
references,

ss between

2]

operties of
nt of tooth

5 Test methods

The tests c

overed in this document are listed in Table 1.
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Table 1 — Tests

Test Subclause
Hardness of rubber core 71
Tensile strength 7.2
Fabric adhesion 7.3
Tension-cord adhesion 7.4
Tooth shear 7.5
Resistance to high temperature 7.6
Resistance to low temperature 7.7
Resistance to oil 7.8
Resistance to ozone 79
Resistance to water 7.10

6 General conditions for testing

6.1 Standard environmental conditions

Standard cpnditions in the laboratory shall be maintained at a temperature of (25 * 5) °C, a relatie humidity
of (65 % 20) % and an atmospheric pressure of 86 kPa to 106 kPa. The test éonditions should be recorded.

6.2 Standard conditions of test specimens

The test sgecimens shall be tested at least 16 h after vulcanizatien'and shall be kept for at least 1 h prior to

test in a ropm maintained under standard conditions.

6.3 Roupding off the test results

The results of each test shall be rounded off. Results“shall be recorded according to the number of figures

specified in Table 2.
Table 2 +— Rounding off of results
Test Unit Measured test value Test results to bg obtained

Hardness of rubber core ShoreA or IRHD Integer Integer
Tensile strgngth N Nearest 10 Nearest 1p0
Fabric adhgsion N Integer Integer
Tension-cord adhesion N Nearest 10 Nearest 10
Tooth shear N Nearest 10 Nearest 10
EXAMPLES Nearest tens Nearest hundreds

3474 - 3470 3440 - 3400

3475 - 3480 3450 - 3500

6.4 Testreport

For each test, the test report shall include the following information:
a) number of teeth, pitch, tooth profile and width of specimen;

b) constituent materials of specimen;

¢) production code of specimen;

d) date of test;

e) number of specimens;

© IS0 2025 - All rights reserved
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h)
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7.1 Test
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test temperature, relative humidity and atmospheric pressure;
type of test apparatus;

reference to this document (including its year of publication).

Static property tests

for hardness of rubber core

7.1.1 Test specimens

The test sp

712 Pr

Place the s
above a toq

a Shor
an IRH

— an equfivalent apparatus.

7.1.3 Ex
Record the
EXAMPLE

74+7H

ecimen shall be either an endless belt or a cut belt with a minimum length of 100 mih.

bcedure

becimen, with teeth pointing downward, on a flat surface and measure thé flat portior
th, using either;

e type A durometer as specified in SO 48-2;
D tester as described in ISO 48-2;

pression of results
average of five different measurements along the belt, rounded off as in the following
1

+75+74+74:74’4_)74

EXAMPLE
75475

5
Y

+75+74+74 _74.6_578

7.2 Tens

7.21 Te

The test sp

5
pile strength test

5t specimens

ecimenshall be either an endless belt or two cut belts with a minimum length of 250 n

7.2.2 Pr

of the belt

examples.

hm each.

bcedure

Mount an endless-belt test specimen, with teeth pointing upward, on two flat pulleys having an equivalent
diameter ranging between 100 mm and 175 mm and which are free to rotate. Apply a tension force to the
specimen at the speed of (50 £ 5) mm/min until belt separation occurs.

If two cut belts are used as test specimens, the length gripped shall be at least 50 mm with a minimum
distance of 150 mm between the two grips. Apply a tension force to one specimen at the speed of (50 + 5) mm/
min until separation takes place. Repeat the test with the second specimen.

© IS0 2025 - All rights reserved
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7.2.3 Expression of results

The value for the tensile strength shall be taken as half the measured value for the endless-belt specimen or
the smaller of the measured values of the two cut belts. Any data obtained when the specimen separates on
the pulley surface or at the gripped portion shall be discarded.

7.3 Fabric adhesion test

7.3.1 Test specimens

Two specimens with a minimum length of 100 mm shall be cut from a belt.

7.3.2 Pr

Place each
between 1

grip A
grip B
tooth b
root lin

BwWw N R

Apply a tel
(50 £5) mi

pcedure

specimen in the grips of a tensile-testing device, positioning the root line of the first td
and 2, as illustrated in Figure 1.

f the tensile-testing device
f the tensile-testing device
ody

e of first tooth

Figure 1 — Installation of the specimen

nsion \force to the specimen using the power-actuated grip. The grip should travel uj
mZmin, causing the fabric to peel from the surface of the belt. Measure the adhesion foj

oth (No. 1)

hiformly at
ce of three

consecutiv

7.3.3

teetit:

Expression of results

The test results shall be summarized separately for adhesion at the tooth body and at the root line between
teeth. Results are recorded in terms of force per millimetre width. The adhesion force at the tooth body is
the lowest peak value of the two specimens, as illustrated in Figure 2. The adhesion force at the root line
between teeth is the lowest value of the two specimens at the beginning of the first tooth (No. 1).

© IS0 2025 - All rights reserved
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1
No. 1 No. 2 No. 3 X
Key
X  teeth
Y fabric ddhesion force
1  tooth bpttom
2 tooth bpdy peak

7.4 Tension-cord adhesion test

7.4.1 Tept specimens

These shal

as illustrated in Figure'8. The number of teeth between cuts shall be either 3 teeth or agreed b
manufactujrer and ysers.

Figure 2 — Adhesion results for three consecutive teeth

be partially.¢ub at two positions located the root of tooth (see 7.4.2) apart to extract

two cords,
btween the

© IS0 2025 - All rights reserved
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Dimensions in millimetres

1

3 i

[
J|
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Key

cutint
cutin g
cutlen

BwWw N R

tensior

74.2 Pr
Place the t
speed of (5
cut length

Repeat the

7.4.3 Ex

The lower
showing re

7.5 Tool

7.5.1 Te

A specimen with asminimum length of 200 mm shall be cut from a belt.

j7ZMZMZZ[|}r/7Z/-ZZZ7Z[

{ : |

[

he two cords
ll but two cords
bth

cords

Figure 3 — Specimen for tension-cord adhésion test

bcedure

bst specimen in the grips of a tensile-testing dewice. Apply a tension force to the speci
0 £ 5) mm/min until the two cords are extracted. If the cords break before they are ext
may be reduced to a value that allows compléte extraction.

test using the second test specimen.,

pression of results

sults of improper sample‘preparation should be repeated.
h-shear test

5t specimens

7.5.2 quaratus

value obtained from the twe 'specimens is taken as the tension-cord adhesion value|.

The apparatus for the tooth-shear test is illustrated in Figure 4.

© IS0 2025 - All rights reserved
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Key

1  grip of fensile-testing device
2 specimgn

3 tooth-shearing chip

4  slide bgaring

5  setting|bolt

7.5.3 Topth-shearingchip

The basic dimensions of the tooth-shearing chip are shown in Figure 5 and Table 3. The total le
| be dimensioned to fit securely in the holding apparatus illustrated in Figure 4.

chip shoulg

Figure'4 — Tooth-shearing apparatus and specimen

Lable 3 — Mini I i h-shearing chi 1 bel ]

Dimensions in millimetres

Belt type Trapezoidal Curvilinear
C 0,5 0,5
hy, 0 0,1

© IS0 2025 - All rights reserved
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1

e

Key

1 testbelt

2 first teq
3  tooth-g

The actual
same as th

In setting |
two adjace

t tooth
hearing chip

Figure 5 — Tooth-shearing chip

chip shall be designed to fit thesspecific type of belt being tested. The dimensions sh
b space between two adjacent nominal belt teeth with a +0,02 mm tolerance band.

p the test, the tooth-shearihg chip should mate with the belt profile so that the chip nes
nt belt teeth and conforins to the contours of the belt teeth, as illustrated in Figure 6.

buld be the

ts between
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