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NATIONAL FOREWORD

This Sri Lanka Standard was authorized for adoption and publication by the Council of
the Sri Lanka Standards Institution on 2003-12-19 after it had been approved by the
Sectoral Committee on Materials, Mechanical Systems and Manufacturing Engineering.

This Sri Lanka Standards is identical with ISO 7176-13:1989 “Wheelchairs-
Determination of coefficient of friction of test surfaces” published by the International
Organization for Standardization (ISO).

This standard is published in eight parts as follows:
SLS 1255 Methods of test for non-folding wheelchairs

Part 1 - Determination of static stability

Part 3 - Determination of effectiveness of breaks

Part 5 - Determination of overall dimensions, mass and turning space

Part 7 - Measurement of seating and wheel dimensions

Part 8 - Requirements and test methods for static, impact and fatigue strengths
Part 11 - Test dummies

Part 13 - Determination of coefficient of friction of test surfaces

Part 22 - Set up procedures

Terminology and Convention

The text of this International Standards has been accepted as suitable for publication
without deviation, as a Sri Lanka Standard. However, certain terminology and
conventions are not identical with those used in Sri Lanka Standards, and hence the
attention is drawn to the following:

1) Wherever the words ‘International Standard’ appear, referring to this standards
they should be read as ‘ Sri Lanka Standard’.
i) The comma has been used throughout as a decimal marker. In Sri Lanka

Standards, the current practice is that a full point on the base line is used as the
decimal marker.

Cross Reference

International standard Corresponding Sri Lanka Standards

ISO 48 : 1979 SLS 297 : Methods of testing vulcanized
rubber Part 4 : 1975
Determination of hardness

In reporting the result of a test or an analysis made in accordance with this standard, if the
final value, observed or calculated, is to be rounded off, it shall be done in accordance
with CS 102.
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Foreword

ISO (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, govern-
mental 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.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with 1SO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard 1SO 7176-13 was prepared by Technical Committee
ISO/TC 173, Technical systems and aids for disabled or handicapped persons.

ISO 7176 consists of the following parts under the general title Wheelchairs:
—  Part 1: Determination of static stability
—  Part 2: Determination of dynamic stability of electric wheelchairs
—  Part 3: Determination of efficiency of brakes
—  Part 4: Determination of energy consumption of electric wheelchairs
—  Part 5: Determination of overall dimensions, mass and turning space

—  Part 6: Determination of maximum speed, acceleration and retardation of
electric wheelchairs

— Part 7: Determination of seating dimensions — Definitions and measuring
methods

—  Part 8: Static, impact and fatigue strength tests for wheelchairs

— Part 9: Climatic tests for electric wheelchairs

—  Part 10: Determination of obstacle-climbing ability of electric wheelchairs
— Part 11: Test dummies

—  Part 13: Determination of coefficient of friction of test surfaces

— Part 14.: Power and controls

© 1SO 1989
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfilm, without permission in
writing from the publisher.

International Organization for Standardization

Case postale 56 e CH-1211 Genéve 20 e Switzerland

Printed in Switzerland
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Wheelchairs —

Part 13 :

Determination of coefficient of friction of test surfaces

1 Scope

This part of IS0 7176 specifies a test method for determining
the coefficient of friction of a test surface that has a rough tex-
ture, such as unfinished concrete. In the event that the test
method is used for smooth or polished surfaces, care should be
exercised that the coefficient of friction is measured as being

constant over the whole area of the test surface.

Several test procedures for wheelchairs, e.g. those specified in
ISO 7176-1, ISO 7176-2, 1SO 7176-3, 1SO 7176-6 and
ISO 7176-10, require that the coefficient of friction of the test
surface be within specified limits.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 7176. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO 7176 are encouraged to
investigate the possibility of applying the most recent editions
of the standards listed below. Members of IEC and ISO main-
tain registers of currently valid International Standards.

ISO 48 : 1979, Vulcanized rubbers — Determination of hard-
ness (hardness between 30 and 85 IRHD).

1ISO 4662 : 1986, Rubber — Determination of rebound resilience
of vulcanizates.

ISO 6440 : 1985, Wheelchairs — Nomenclature, terms and
definitions.
3 Definitions

For the purposes of this part of ISO 7176, the definitions given
in 1SO 6440 and the following definition apply.

test surface : Roadway, floor, support surface or plane on
which a wheelchair is tested.

4 Principle

The coefficient of friction between a wheelchair and a test sur-

face depends on the properties of the wheelchair tyres and the
test surface. Since it is desirable to compare the test results of

different wheelchairs on comparable test surfaces, this test
procedure has been developed in order to define the test sur-
face in terms of the coefficient of friction using a standard
method which is independent of the wheelchair being tested.

The method consists of pulling a specified block with an inter-
face of standard rubber at a specified speed over the test
surface.

5 Test apparatus

5.1 Test block

The test block shall be made from solid steel with a flat bottom
surface and shall have the dimensions shown in figure 1.

The radiused end shall be fitted with a ring or similar fastening
which will allow the block to be pulled across the test surface
with the force acting parallel to the test surface and at a
distance 50 mm below the top surface of the block.

The mass of the test block and ring with the rubber attached
shall be 5 kg = 0,05 kg.

Dimensions in millimetres
Tolerance on all dimensions : £ 2 mm
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Figure 1 — Test block
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5.2 Test rubber

A test rubber sheet, 50 mm x 200 mm and approximately 6 mm
thick shall be attached with contact adhesive to both the planar
and the curved bottom surface of the test block.

The rubber?) used for this test shall have the resilience and
hardness characteristics specified in table 1, and checked res-
pectively according to 1SO 4662 and ISO 48. It shall have a
smooth surface finish.

Table 1 — Resilience and hardness characteristics

Characteristic Temperature, °C

of test rubber 0 10 20 30 40
Resilience, % 43 to 49|58 to 65|66 to 73|71 to 77{74 to 79
Hardness, IRHD 65 £ 5

NOTES

1 Care should be taken to store the rubber in a cool, dark location and
in accordance with 1SO 2230 : 1973, Vulcanized rubber — Guide to
storage. No contaminants, such as oil, alcohol, degreasing agents,
etc., should come into contact with the rubber at any time. Sunlight
and heat are particularly damaging to the rubber.

2 Degradation of the rubber is inevitable but usually becomes signifi-
cant only after several years. The rubber should be checked yearly by
using the test described in this part of ISO 7176 to measure the coef-
ficient of friction between the rubber and smooth glass. The glass should
be cleaned using acetone and dried before the test. If the coefficient of
friction is found to be less than 1,3, the rubber should be discarded.

5.3 Force gauge

The pulling force shall be measured by a force gauge that has
been calibrated to an accuracy of £ 2 % in the range from
25 N to 100 N.

NOTE — Suitable types of force gauge include springs, dial strain
gauges and hydraulic gauges.

6 Test procedure

Before the test, prepare the surface of the test rubber by lightly
abrading with waterproof silicon carbide paper, grade P120, ‘D"’
weight.2) Then wipe the surface clean with a dry cloth or brush.
Do not use solvents or other cleaning agents. Carry out the test
on three areas which are representative of the total test surface.
To determine the coefficient of friction for each of these areas,
pull the test block with the test rubber attached, by hand or
machine, parallel to and over the test surface through a distance
of 200 mm in approximately 10 s. If the test surface is a slope or
ramp, conduct the test along a track parallel to the line of great-
est slope. If the slope of the test surface is adjustable, conduct
the test with the surface set as close as possible to the horizontal.

Record the estimated average force, F;, to pull the block
through the 200 mm.

Repeat the test over the same area but in the opposite direc-
tion; again record the estimated average force, Fy, in newtons.

Calculate the coefficient of friction, u, from the following
equation:
Fi+ F,
M= """
2 mg

where
m is the mass of the test block and test rubber, in kilo-
grams;

£ (9,81 m/s2) is the acceleration due to gravity.

This test applies only to test surface slopes of less than 10° + (1)0,
where the influence of the slope on calculations is negligible for
these purposes. If the test surface is horizontal, the following
condition shall be met:

IF‘I — F2l <0,1 (F1 + Fz)

7 Acceptance criterion

The test surface shall be considered to be acceptable if it has a
coefficient of friction between 0,75 and 1 as measured in ac-
cordance with the test method specified in this part of ISO 7176
on each of the three representative surfaces.

8 Test report
The test report shall contain the following information :

a) a reference to this part of 1SO 7176;
b} the name and address of the test institution;
c) a description of the test surface;

d) all details relevant to the test method (i.e. test appara-
tus, test environment, temperature and relative humidity,
etc.);

e) the coefficient of friction obtained;

f) a statement as to whether the test surface is acceptable
(see clause 7);

g) if the test surface is a slope, report the angle of the
greatest slope with respect to the horizontal.

The test report shall be kept at the test institution and shall be
made available as required.

1) A suitable rubber known as the ‘‘Road Research Laboratory Skid Resistance Test Rubber”’ may be obtained from the following supplier :

Rubber and Plastic Research Association,
Shawbury,

Shrewsbury,

Shropshire, SY4 4NR,

United Kingdom

This information is given for the convenience of users of this part of ISO 7176 and does not constitute an endorsement by 1SO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

2) In some countries this paper is called ‘120 wet and dry”.
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and
administrative control is vested in a Council appointed in accordance with the provisions of
the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special
interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17,Victoria Place, Elvitigala Mawatha,
Colombo 08.
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The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars of the terms and conditions of the permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, E]vitigala Mawatha, Colombo 08.
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