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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICALLY OPERATED TOOTHBRUSHES -
METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity; IEC/National Committees/undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding nationalyor-regionalpublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification'bodies:

All users should ensure’that'they have thelatest edition'of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 63174 has been prepared by subcommittee 59L: Small household appliances, of IEC
technical committee 59: Performance of household and similar electrical appliances. It is an
International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

59L/208/FDIS 59L/211/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
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Terms in bold in the text are defined in Clause 3.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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ELECTRICALLY OPERATED TOOTHBRUSHES -
METHODS FOR MEASURING THE PERFORMANCE

1 Scope

This document applies to electrically operated toothbrushes used for electric cleaning of
teeth. Rechargeable toothbrushes and primary battery operated toothbrushes, both for
adults and children, are within the scope of this document.

This document describes the test methods for measurement of the performance parameters as
listed in Clause 4.

The purpose of this document is only to specify the measurement method; it does not define
any limit values.

NOTE The electrically operated toothbrushes are classified as follows:

Classification with regard to supply modes:
— primary battery operated toothbrush;
— rechargeable toothbrush;

e wireless rechargeable-toothbrush;

e corded rechargeable toothbrush:

Classification with regard to operating modes:
— rotary electrically operated toothbrush;
— reciprocating electrically‘operated toothbrush:
e linear reciprocating electrically operated toothbrush;
e rotational reciprocating electrically operated toothbrush;

— vibratory electrically operated toothbrush.

The different types are explained for information only, since the tests to be carried out are identical, except for
primary battery operated toothbrushes and rechargeable toothbrushes.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62301, Household electrical appliances — Measurement of standby power

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |ISO Online browsing platform: available at https://www.iso.org/obp



-6 - IEC 63174:2021 © |IEC 2021

3.1

electrically operated toothbrush

hand-held electrically operated appliance, the brush head of which carries filaments, used
primarily for cleaning surfaces within the oral cavity by means of a reciprocating, rotating, or
vibrating brush

3.2
rechargeable toothbrush
electrically operated toothbrush powered by incorporated rechargeable batteries

3.3

wireless rechargeable toothbrush

rechargeable toothbrush that is charged with a wireless charging device (electro-magnetic
induction)

3.4
corded rechargeable toothbrush
rechargeable toothbrush that is charged by connecting a charging device to a connector

3.5
primary battery operated toothbrush
electrically operated toothbrush deriving its energy solely from non-rechargeable batteries

3.6
head
end part of electrically operated toothbrush with @, non-detachable or detachable brush

3.7
rotary electrically operated toothbrush
electrically operated toothbrush'fitted ‘with'a‘round ‘brush“head acting-in-a rotating motion

Note 1 to entry: The direction of rotation can oscillate during the cycle.

()

IEC

3.8
reciprocating electrically operated toothbrush
electrically operated toothbrush fitted with a brush head acting in a reciprocating motion

Note 1 to entry: An example of reciprocating motion is a back-and-forth motion along the long axis of the toothbrush,
or reciprocating rotational motion around the long axis of the toothbrush.

3.8.1

linear reciprocating electrically operated toothbrush

reciprocating electrically operated toothbrush whose reciprocating motion is back and forth
along the longitudinal axis of the toothbrush
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3.8.2

rotational reciprocating electrically operated toothbrush

reciprocating electrically operated toothbrush whose reciprocating motion is rotational
about the longitudinal axis of the toothbrush

3.9
vibratory electrically operated toothbrush
electrically operated toothbrush fitted with a brush head acting in a vibrating motion

Note 1 to entry: Vibratione!;[;@J;.tin&lﬁ%mgéwsgwym aitylout moving in any particular

drection- (standards.iteh.ai)

https7/standards.iteh. d6-5e99-426fbcSa-

4 Items to be measured

— Weight of the toothbrush

— Vibration frequency

— Rotational speed

— Hours taken to fully charge the rechargeable toothbrush

— Working minutes after each charging or battery replacement
— Electrical endurance

— Mechanical endurance

— Button operation endurance

— Stand-by power
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5 Testing method

5.1 Conditions for the tests

5.1.1 Unless otherwise specified, tests are carried out under the following environmental
conditions:

— Temperature: 20°Cx5°C
— Relative humidity: 50 %

5.1.2 Samples shall be tested under the operational conditions specified in the instructions
for use.

51.3 The power supply used for the tests shall be the same as that specified for the
electrically operated toothbrush. If the electrically operated toothbrush is provided with
more than one power supply, it shall be tested with the one that gives the most unfavorable
results.

5.2 Preparation of the test sample

For rechargeable toothbrushes, the sample is fully charged and discharged two times before
subjecting it to the tests from 5.3 to 5.11.

5.3 Weight of electrically operated toothbrush

The hand-held part of the sample is weighed with scales and the weight is recorded in g.

5.4 Measurement of vibration frequency

The rechargeable toothbrush is fully charged.

The primary battery operated toothbrush is supplied from an external DC supply with the
voltage equal to the battery’s rated voltage, as specified in the instructions for use.

The toothbrush shall run under no-load condition for 1 min.

The vibration frequency is measured by a stroboscope. The recorded value for vibration
frequency shall be the average value of three consecutive measurements.

5.5 Measurement of rotation speed

The rechargeable toothbrush is fully charged.

The primary battery operated toothbrush is supplied from an external DC supply with the
voltage equal to the battery’s rated voltage as specified in the instructions for use.

The toothbrush shall run under no-load condition for 1 min.

The rotational speed is measured by a stroboscope or digital speedometer. The recorded value
for rotational speed shall be the average value of three consecutive measurements.

5.6 Hours taken to fully charge the rechargeable toothbrush

The sample is fully charged and then discharged until the rotation speed or vibrating speed falls
to zero. The sample is connected to the charger in accordance with the instructions for use and
the measurement of time is started. Measurement of time is stopped as soon as the fully-
charged signal is on. The time from starting to stopping is recorded in hours.
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5.7 Working time after each charging or battery replacement
5.71 Determination of working time of rechargeable toothbrush after fully charging

The sample is fully charged and discharged. Then it is fully recharged in accordance with the
instructions for use. When it is fully charged, the toothbrush is disconnected from the power
supply and is left to rest for 1 h.

The toothbrush is then operated under no-load condition, at the maximum working mode for
2 min and switched off for 2 min. This on-off cycle is repeated until the toothbrush is out of
power and stops running. All on times during the test are accumulated and recorded in minutes.

NOTE Any low-energy prompting is ignored.

5.7.2 Determination of working time of primary battery operated toothbrush after
battery replacement

The toothbrush is supplied from an external DC supply with a voltage equivalent to the nominal
voltage of the primary battery, as marked on the toothbrush or specified in the instructions for
use. The toothbrush is adjusted to the maximum working mode, then it is operated under no-
load conditions for 2 min and switched off for 2 min. The test is repeated in such cycles.

A voltammeter is used to measure the energy consumption & (Wh) of the toothbrush during the
cycles. The test is terminated when the energy consumption ¢, (Wh) is equal to the reference
energy (gq) of the battery:

When the instructions for use state that one LR03 celllislused, the reference energy (gq) of the

battery is 1,0 Wh. When the instructions for use state that one LR6 cell is used, the reference
energy (gg) of the battery is 2,8 Wh. When(thg instructions for use state that two LR6 cells are

used, the referenceenergy(eg). of the-batteryiis:3;5:-Wh:

The accumulated working time during the test is calculated and recorded in minutes.

5.8 Electrical endurance

5.8.1 The rechargeable toothbrush is fully charged in accordance with the instructions for
use at rated frequency and rated voltage. The toothbrush is operated according to the no-load
test condition specified in 5.1 for 2 min, then stopped and rested for 2 min. This cycle is
repeated until the toothbrush (including the charger) stops working or until the established
number of cycles is reached, whichever is shorter. The accumulated working time is recorded.
During this period, the toothbrush shall be recharged in accordance with the instructions for
use when it is out of power.

NOTE The established number of cycles can be agreed between the manufacturer or the client and the laboratory
before the test.

5.8.2 For primary battery operated toothbrushes, an equivalent DC supply with the
voltage equal to the battery’s rated voltage, as specified in the instructions, is used to power
the toothbrush. The toothbrush is operated in accordance with the no-load test condition
specified in 5.1 for 2 min, then stopped and rested for 2 min. This cycle is repeated until the
toothbrush stops to work or until the established number of cycles is reached, whichever is
shorter. The accumulated working time is recorded.

NOTE The established number of cycles can be agreed between the manufacturer or the client and the laboratory
before the endurance test.
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5.9 Mechanical endurance
5.9.1 Preparation of the drop test

59.11 Prior to the drop test, the appearance and the normal operation of the sample is
checked. The sample shall be complete, in good order, and in normal starting-up, charging and
motor rotation. Inspection is carried out in accordance with 5.9.1.2 to 5.9.1.4.

The inspection result shall be recorded in Table 1 to Table 4.

NOTE Pictures can be used to show the state of the sample.

5.9.1.2 Appearance and start-up operation are inspected visually.

5.9.1.3 For inspection of the running motor, the vibration rate and speed are measured in
accordance with the method specified in 5.4 and 5.5, respectively.

5914 For inspection of the charging function, the charging current is measured by the
following method.

a) For the corded rechargeable toothbrush

The toothbrush is discharged completely. The toothbrush is connected to the charging
connector of the charging device. The charging device is plugged to the supply mains and
charging begins. After, 5 min, a reading of the current is taken. The measuring diagram is as
shown in Figure 1a.

b) For the wireless rechargeable toothbrush

The toothbrush is discharged completely. The toothbrush is placed on the charging base of the
charging device. The charging device is plugged to the supply mains and charging begins. After
5 min, a reading of the currentis taken. The measuring diagram is as shown in Figure 1b.
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