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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, governmental and
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national Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft\Internationa
rnational Standard requires approval by at least 75 % of the member bodies c¢asting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

24415-1 was prepared by Technical Committee ISO/TC 173,/Assistive products for persons w

24415 consists of the following parts, under the general\title Tips for assistive products fo
uirements and test methods:

Part 1: Friction of tips
following part is under preparation:

Part 2: Durability of tips for crutches

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

A frictional performance of the tips attached to the bottom of assistive products for walking is a key concern
ensuring user safety. Friction between the tips and the walking surface is an extraordinarily important factor by
which a user can confirm his/her motion.

y hes,
walking frames, rollators and walking tables and are produced in many different sizes and made of. ‘many
different materials depending on the assistive products for walking to which they are applied. Tips with a
variety of bottom shapes for a particular kind of assistive product for walking are also available on the market.

In the frictign test method found in this part of ISO 24415, tips of original shape are used. In real situations) not
only pure fictional characteristics but also the shape and pattern of the bottom surface\against the walking
surface can affect the locomotive performance.

This part off ISO 24415 specifies a test with which the frictional force is measured on tip products themselves
in order to gnsure that the tips with necessarily frictional characteristics are used and it helps to exclude the
tips with unficceptably poor frictional characteristics.
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Tips for assistive products for walking — Requirements

and test methods —

Part 1

Friction-of-tips

1 |Scope

Thig part of ISO 24415 specifies requirements and test methods for the friction between the tips for assistive
prodlucts for walking and the walking surface. This part of ISO 24415 is not_applicable to tips manufactured for
spegial purposes. The requirements and test method are based on a usage of tips for ordinary gait on the dry
and|flat walking surface.

EXAMPLE 1 Examples of assistive products for walking are walking sticks, elbow crutches, forearm crutches, auxillary
crut¢hes, walking frames, rollators and walking tables.

EXAMPLE 2 An example of special purposes is ice and/or spow.

2 |Normative references

The| following referenced documents are (indispensable for the application of this document| For dated
refefences, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO|[9999, Assistive products forpersons with disability — Classification and terminology

3 |Terms and definitions

Forlthe purposes,ofithis document, the following terms and definitions apply.

31

tip

that|part of the assistive product for walking, which is in contact with the walking surface

See Figure T.

3.2

test track

surface against which the tip is to be tested

3.3

test velocity

relative velocity between the tip and the test track

© 1SO 2009 — All rights reserved 1
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3.4
frictional force
force required to move the test track and the tip relative to each other

3.5
frictional force to be recorded
value of the frictional force determined from the test

See Annex A.
3.6

axial loading force
force exertgd on the tips along the longitudinal axis of the loading shaft

3.7
temperatule of test
temperaturg of the tip, test apparatus and its environment

4 Requjrements

The minimUm frictional force shall be not less than 25 N when tested in accordance with 6.3.

L;P

Key
1 tip

Figure 1 — Tips
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Test apparatus

Test device
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The test device consists of a test track, a loading force mechanism, a pulling mechanism and a recording
system. The tip and track shall move relative to each other linearly while the tip is placed on the test track and
an axial load applied. The principle of the test apparatus is shown in Figure 2 and additional information is
given in Annex B.
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whole test apparatus shall be rigid. All linkages shall be made with rods but not with wire.

Test track

e pulling mechanism.

Loading force mechanism

Figure 2). The loading mechanism shall exert an axial loading, force of (50 + 1) N to the ti

set to its initial position.

Pulling mechanism

bulling force. The test velocity shall be reachedwithin 0,3 s.

Frictional force measurement

frictional force shall be recorded by a waveform-viewing device or a data-recording system. Tk
| be of an accuracy of + 2 %. The measuring system shall be able to measure at least 200 N.

air side of the float glass shall be used for the test track. The test track shall be moved,‘relative to the tip,

loading force mechanism consists of a loading shaft having an outside dimension equivalent to the leg
ension as specified by the manufacturer and shall be positioned at‘an*angle of (70 £ 2)° to tHe test track

b along the

ing shaft. The mechanism used shall allow for separation of the\tip from the test track, while the test track

pulling mechanism shall give a constant test velagity of (500 + 25) mm/min regardless of the magnitude of

e recording
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Key

1 testtrac

2 tip

3 loading force mechanism

Q

Directior] of movement.

o

Axial loading force.

Figure 2 — L.oading geometry

6 Test method

6.1 Preparation

Wash the lip with neutral detergent and rinse with water. Place the tip for at least 3 h in the tegting
environmert.

Three test gamples shallkbe-prepared.
6.2 Test|ng environment

The test shall-be carried out at a temperature of (23 + 2) °C and a relative humidity of (50 + 10) %.

6.3 Test procedure

The test procedure shall be as follows:

a) wipe the test track with anhydrous ethanol;

b) fix the sample tip to the shaft;

c) place the sample tip on the test track at an angle of (70 + 2)°;

d) exert a loading force via and normal to the inside base of the tip;
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maintain the axial loading force at (50 + 1) N for the duration of the test;

-1:2009(E)

within 5 min, move the sample tip relative to the test track in a linear direction with a speed of

(500 £ 25) mm/min for at least 3 s;

when returning the test sample tip to the start position, the test sample shall be lifted clear of the test

track;

perform the test described in f) and g) three times without recording the frictional force waveforms;

perform the test described in f) and g) five times recording the frictional force waveforms; determine the

valae-aftha frictional foran o bha o rdad-farthaca fiva latiar feintinnal £ fornma and

eqlculate and

)

The
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note the average of these five values (see Annex A);

repeat a) to i) using the other two samples.

lowest average value obtained from testing the three samples of each tip model shall be the fipal result.

Test report

test report shall contain, but not be limited to, the following information:
name and address of the manufacturer;

name and address of the supplier of the product for test;

name and address of the testing institution;

classification code and name in accordance with 1ISO 9999;
manufacturer's product type and model identification name and/or number;

supplier's product type and modelidentification name and/or number;

maximum outer diameter of.the tip measured within 5 mm up from the walking surface whgn the tip is

perpendicular to the walking surface;
inner diameter, internal depth, and photographs to obtain side and bottom shapes;

accuracy of the-neasurement system, frequency range for the analogue system and sampling
digital systenn;

the lowest value of the three tests described in 6.3;

month and year when the test was performed;

rate for the

whether or not the product complies with the requirements of this part of ISO 24415.
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Annex

A

(normative)

How to determine the frictional force to be recorded

In the friction test, frictional force data need to be recorded by a measurement device, as waveforms.
Characteristics of the friction of tips vary according to their materials, bottom shapes and thickness of bottom,

Y

Yo

b)

Xy

d)

etc. Some waveforms-thatcoutdbemeastredinthis-testare-shownin riyulc A=
Each frictiopal force to be recorded is defined by circle (O).
YA
X
a)
1 -
L/
3 X
c)
Key
X time, in geconds
Y frictionallforce, in newtons

Figure A.1 — Examples of waveforms

Xy

In these measurements, the frictional force is defined as the initial peak, or, when no peak appears within 3 s,

as the value recorded after 3 s (or at 3 s).
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Annex B
(informative)

Examples of test apparatus

Models of test apparatus are illustrated in Figures B.1 and B.2.

Th . . ; ;
meghanism and a pulling mechanism. The test track is placed on ball bearings and is conneeted
hich is installed on the sliding table.

e, a loading
to the load

In this mechanism, the horizontal movement of the test track is carried out by the movement of the sliding
tablg
Conjsequently, the frictional force between the test track and sliding table can bé minimized.
5

1
Key|
1 pullingimechanism
2 Joadcell
3 ever 10 litt the 1p during return movement
4 frame
5 guide
6 loading mechanism
7 tip
8 testtrack
9 sliding table

Figure B.1 — Example 1
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