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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC IRONS FOR HOUSEHOLD
OR SIMILAR USE -
METHODS FOR MEASURING PERFORMANCE

FUOREVWURD

1) 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-i€lds. 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 i mittee interested
in the subject dealt with may participate in this preparatory work. Intern i
governmental organizations liaising with the IEC also participate in this prepa
with the International Organization for Standardization (ISO) in accordahe
agreement between the two organizations.

transparently to the maximum extent possib
between any IEC Publication and the correspo

the latter.

5) IEC provides no marking pro edure to indicate appro
equipment declared to be i € ith IEC Rublicatior.

6) All users should ensure that the latest.edition of this publication

7) No liability shall attach to IEGC ¢ e ployees, servants or agents including individual experts and
members of its teehnic itte i | Committees for any personal injury, property damage or
other damage o@ vhether” direct or indirect, or for costs (including legal fees) and
expenses arising “out h icati use\of, or reliance upon, this IEC Publication or any other IEC
Publications.

pressing apphiances,\of IEC technical committee 59: Performance of household electrical
appliances.

This consolidated version of IEC 60311 consists of the fourth edition (2002) [documents
59E#48/FDIS and 59E/149/RVD] and its amendment 1 (2005) [documents 59L/22/FDIS and
59L/24/RVD].

The technical content IS therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 4.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annexes B and C form an integral part of this standard.

Annexes A and D are for information only.
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In this standard, the following print types are used:

— test specifications: in italic type
— notes: in small roman type

— other texts: in roman type

Words in bold in the text are defined in clause 3.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the |IEC web site undeér
"http://webstore.iec.ch" in the data related to the specific publication. At this, date,
the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or

« amended.

A bilingual version of this publication may be issued at a

&
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ELECTRIC IRONS FOR HOUSEHOLD

OR SIMILAR USE -
METHODS FOR MEASURING PERFORMANCE

—1Scope

This International Standard applies to electric irons for household or similar use.

haracteristics
d\to- describe

The purpose of this standard is to state and define the principal perfor
of electric irons for household or similar use which are of interest to thé
the standard methods for measuring these characteristics.

Electric irons covered by this standard include

- dryirons;

- steam irons;

- vented steam irons with motor pump;
— spray irons;
— steam irons with separate wate

erator having a capacity not

exceeding 5 I.

This standard is concerned neither wi erformance requirements.

NOTE The primary characteristic to i sessing the performance of an electric iron is its
basic ability to produce a smooth ials, without risk of scorching or other damage. It has not
proved possible to devise a|single method wt € this characteristic in a consistently reproducible way
and measurements have therefor een ingluded to“check certain factors, such as the temperature of the sole-
plate at the mid-point/ sole-p peraturendistribution, etc., which affect the basic characteristic. In evaluating
the results, it must iz ile e xceptional result in any one of them may significantly affect
performance, there isvConside ati in the combination of results which will give satisfactory ironing
performance, and too ica ) ot be attached to minor differences in any one result.

The follg documents are indispensable for the application of this document.
For dated only the edition cited applies. For undated references, the latest edition
of the referens nt (including any amendments) applies.

IEC 60051=1:1997, Direct acting indicating analogue electrical measuring instruments and
their accessories — Part 1: Definitions and general requirements common to all parts

IEC,*60454-3-3:1998, Pressure-sensitive adhesive tapes for electrical purposes — Part 3:
Specifications for individual materials — Sheet 3: Polyester film tapes with rubber

thermoplasiic adhesive

IEC 60734:2001, Household electrical applicances — Performance — Hard water for testing
ISO 105-F:1985, Textiles — Tests for colour fastness — Part F: Standard adjacent fabrics
ISO 1518:1992, Paints and varnishes — Scratch test

ISO 2409:1992, Paints and varnishes — Cross-cut test

ISO 3758:1991, Textiles — Care labelling code using symbols
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ISO 3801:1977, Textiles — Woven fabrics — Determination of mass per unit length and mass
per unit area

ISO 6330:2000, Textiles — Domestic washing and drying procedures for textile testing

ISO 7211-2:1984, Textiles — Woven fabrics — Construction — Methods of analysis — Part 2:
Determination of number of threads per unit length

ISO_QA72 2- _1QQFL
LIS A=A~

ToOO—JoUT o2

thickness

ISO 13934-1:1999, Textiles — Tensile properties of fabrics — Part 1: Determinatjon-/of
maximum force and elongation at maximum force using the strip method

3 Terms and definitions

For the purposes of this standard the following definitions apply

3.1

electric iron
portable appliance, which has an electrically heated &
materials

for ironing textile
NOTE In this standard, "electric iron" is referred to as "iror

3.2

thermostatic iron
iron fitted with a thermostat, the setting of whichca
plate temperature over a range and mainta withi

e_adjusted manually to alter the sole-

3.3

iron fitted with a mon-
disconnecting t i
3.4

dry iron
iron having nm
materials whi

3.5
steam iron
iron having 'mea to produce and supply steam to textile materials while ironing.
It can be-provided with means to supply a shot of steam

3.5.1
shot-of-steam iron
iton provided with means to supply a shot of steam to textile materials while ironing

3.5.2
shot of steam
single emission of an increased volume of steam from the sole-plate for a short duration

3.5.3

vented steam iron

steam iron in which steam is produced when the water contacts the sole-plate, the water
reservoir being at atmospheric pressure.

NOTE The water reservoir may be incorporated in the iron or connected by a hose to the iron.
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3.54
pressurized steam iron
steam iron in which steam is produced in a boiler at a pressure exceeding 50 kPa

NOTE The boiler may be incorporated in the iron or connected by a hose to the iron.

3.5.5
instantaneous steam iron

steanT rom - witich smatt—quarntities of water—are pumpedfronT the water Teservoir_and 1M
which steam is produced when the water contacts the walls of the boiler/generator, the water
reservoir being at atmospheric pressure

NOTE The water reservoir and the boiler are connected to the iron by a tube.

3.5.6

vented steam iron with motor pump
vented steam iron in which the water is pumped from the internal
chamber by means of an (electric) motor pump

3.6
spray iron
iron provided with means to spray water onto textile ma

3.7
rated voltage

3.71
rated voltage
voltage assigned to the iron by the ma

3.7.2
rated voltage range
range of voltage assigf

upper limits Q

3.8
rated input

sole-pl
flat surf
ironing

3.10
mid-point
point.of the sole-plate in the geometrical centre of the centre-line of the sole-plate.

i this point is on a steam outlet, a groove or a cover, the nearest point of the sole-plate on

4l 4 IH H i o H 1o
U1S CTTIUT=IITTC do 1o PratliLalltT 15 UITUSTTI

3.1

upright position

vertical still position for a heel-standing iron or normal resting position according to the
manufacturer's instructions for other than a heel-standing iron
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3.12
cordless iron

3.12.1
cordless iron
iron which is connected to the supply mains only when placed on its stand

3122

cordless iron having a mains supply attachment
cordless iron which is provided, in addition, with a detachable part to which the supply cord-is
fixed, and which can be connected to the supply mains directly during ironing

3.13

auto switch-off device
device provided by the manufacturer to interrupt the heating element\i
for a stated period of time

Q ot moved

4 Measurements for various types of irons

ated in Table 1.

@ostatic Thermo- Cordless
static -
team irons steam irons

Item of nd vented |irons with | Cordless | 12Ving
measurement steam irons | pon-self irons a mains
with a motor | resetting supply

pump thermal attach-

cut out ment

6.2 (Measurement of th
of the supply card)

7.1 (Measure of
heating-up\time)

7.2 (Me

temperature)

7.3 (Measurement of sofe-
plate”’temperature)

7.4 (Determination of the
hottest point)

745, (Measurement of
temperature distribution)

7.6 (Measurement of cyclic
fluctuation of
temperature of the
hottest point)

6.1 (Determlnaqu}s\Q \x\ \ X X X X X
X
X
X
X
X
X

8 (Assessment of spray
function)

9.1 (Measurement of
heating-up time for X X X X X X
steaming operation)

9.2 (Measurement of
steaming time)
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.| Thermo- Cordless
Thermostatic | Thermostatic static irons
Thermo- | drY irons with steam irons steam havin
. non-self- and vented | irons with | Cordless ng
Item of measurement static dry resetting steam irons | non-self irons a mains
frons thermal with a motor | resetting stutppLy
cut out pump thermal am?;:nt-
cut out
9.2 (Measurement of
steaming rate) » » » »
9.3 (Determination of mass
of a shot of steam) ) (x) (x) )
10 (Assessment of x x X x N
smoothing) ,—\
N
10.4 (Ironing with shot
of steam) ) /b\& Q“)\ )
11.1 (Measurement of x x x X x
input power)
11.2 (Measurement of energy x x AN » N
consumption) \
12.1 (Determination N
of smoothness of X X X X X
the sole-plate) (7
12.2 (Measurement of scratch x x > % Q \> X X N
resistance of sole-plate)
12.3 (Determination of \/
adhesion of polytetra-
fluorethylene (PTFE) X X X X X
coating or similar coating
on sole-plate) s
13 (Measurement of Nx x x X x
thermostatic stability) (‘\
14 (Determination of\tota
steaming time X X X
hard water)
NOTE 1 Measurem

static type, steam
attachment type

NOTE 3 Reporti

d the data should be made according to the testing authorities.

5 “General conditions for measurements

Unless otherwise specified, the measurements are conducted under the following conditions.

5.1 Ambient conditions

The measurements are conducted at an ambient temperature of 20 °C + 5 °C, and the place
for the measurements shall be free from any draughts.

5.2 Voltage for measurements

The voltage to be applied to the iron under measurement is that required to give the rated
input under steady conditions. If an input power range is marked on the iron, the voltage is
that required to give the mean of the input power range.
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5.3 Steady conditions

The steady conditions for measurements are considered to be reached 30 min after switching-
on of the iron or when the thermostat has operated four times, if this occurs earlier.

5.4 Iron support for measurements

The iron is placed on the three pointed metallic supports while under measurement. The three
’nninfnd supports are canstructed so that fhpy support the inn-‘nlafn of the iron hnri7nnfally at

least 100 mm above the base surface on which the iron is placed.

For cordless irons, the iron is placed on its stand.

5.5 Temperature measurement

The temperature of the iron is measured by a fine-wire thermoco
which shall not exceed 0,3 mm.

A movable silver disk, having a diameter of 10 mm and a thick , rests on the top
of a pointed ceramic tube which contains the thermocouple wjres<i 0 separate bores. An

The centre of the silver disk is presse
at least 1 N. In order to improve the hea ~ silver disk and the sole-plate,
silicone grease or heat transfer paste ¢

5.6 Cordless irons
Cordless irons haz:i a n

5.8 Irons h atuto switch-off devices

Irons fitted \Wwith auto“switch-off devices have to be kept in ironing mode under measurements.

5.9 “\TFest sample

Asnmew sample is used for the test of clause 13.

5.10 Irons with additives

If the manufacturer requires the use of specific additives as an integral part of the functioning
of the iron, then the iron shall be tested using the additives.
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6 General requirements

6.1 Determination of mass

For all types of irons without separate water reservoir or boiler/generator, the mass is
measured without the supply cord. The supply cord is removed from the iron by disconnection
from the terminals or by removing the connector.

For steam irons with a separate water reservoir or boiler/generator, the mass is measured-in
two steps:

— the total mass of the system, not filled up with water, and

— the iron with the interconnection hose.

The mass is expressed in grams, rounded off to one decimal place.
For cordless irons, the mass is measured without its stand.

6.2 Measurement of length of the supply cord

71 Measurement o
The iron is p/ac
stand (see 5.4), and

Starting from ambj
thermostat, if an

7.2 Measurement of initial overswing temperature
and-heating-up excess temperature

Thediron is placed on the three metallic supports, for cordless irons, the iron is placed on its
stand (see 5.4), and a thermocouple is attached at the mid-point of the sole-plate.

The iron is switched on, with the voltage specified in 5.2.

Using a recording-type instrument, the time and temperature are measured at the mid-point
with the thermostat set at the 1 dot marking position and at the highest position over five
successive cycles to produce a graph of the type shown in Figure 2.

The thermostat is first set to the 1 dot marking position. If there is no dot marking, the
thermostat is so adjusted as to obtain an average temperature of the sole-plate as close as
possible to 95 °C under steady conditions.
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After the first measurement, the iron is allowed to cool to room temperature (20 °C = 5 °C);
then the sole-plate temperature is measured again at the highest setting position of the
thermostat.

From the graph the following are determined:

a) the initial overswing temperature, which is the first peak temperature between the first and
second cut-outs of the thermostat;

b) the mean peak temperature, which is the mean value of the last three peak temperatures;

c) the heating-up excess temperature, which is the difference between the initial overswing
temperature and the mean peak temperature.

7.3 Measurement of sole-plate temperature

The iron is placed on the three metallic supports; for cordless irons
stand (see 5. 4) and a thermocouple is attached at the mid -poi

NOTE 1 The measurements of

NOTE 2 1ISO 3758 has introd
labelling of the ISO standand\i

Marking Material, for example

Acetate, elastane, polyamide,

* (1 dot)
polypropylene

Cupro, polyester, silk, triacetate,
viscose, wool

140 < T <210

Cotton, linen

T
NS

M middle of each of these dot markings the sole-plate temperatures are measured
jons have been reached.

after steady!condi

The sole=plate temperature for the setting (T ) is the average of the five highest temperatures (T,) and the five
lowesttemperatures (T,) of the mid-point of the sole-plate during five successive cycles of temperature
vatiation.

74~ Determination of the hottest point

The iron is placed on the three metallic supports; for cordless irons, the iron is placed on
its stand (see 5.4), and is heated up with the voltage specified in 5.2 with the thermostat
set at the highest position. Immediately after the thermostat has operated twice, the iron
is placed for several seconds on a sheet of white paper spread over flannel cloth, which
covers a wooden board. After removal of the iron, darkening of the paper indicates the
temperature distribution over the sole-plate. The hottest point is determined as the centre
of the darkest area.

NOTE Positive phototype paper, which is unexposed and developed, white tracing paper or white blotting paper
is recommended as the white paper for this measurement.
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7.5 Measurement of temperature distribution

The iron is placed on the three metallic supports; for cordless irons, the iron is placed on its stand
(see 5.4); a thermocouple is attached at each of the following four points of the sole-plate:

a) the hottest point determined in 7.4;

b) the mid-point of the sole-plate;

c) the pninf an the Inngifurlinnl centre line 20 mm from the fip aof the inp-’nlafn'

d) the point on the longitudinal centre line 20 mm from the back end of the sole-plate.

For a thermostatic iron, the thermostat is set so that the temperature at the mid-point
is maintained at approximately 150 °C under steady conditions, and the “measurément is
performed after the iron has reached steady conditions. For other iron
at the mid-point is maintained at approximately 150 °C for at least Wtching the
supply on and off before taking temperature measurements.

Using a recording-type instrument, the varying temperature i nin and the
average temperature for the 10 min is determined for each ofthe int

The procedure for the temperature meast
lowest temperatures of each cycle are »n

NOTE This measurement

8 Assessme

The mass-‘W, of the iron including the power supply cord is determined on a balance having
an acguracy of at least 0,1 g.

The’iron is placed on a horizontal plane and the spray device is operated 50 times at intervals
of 5 s.

The mass W5 of the iron including the power supply cord is then measured.

NOTE The iron is not connected to the supply and the steam setting is at dry position, if any.

The mass of spray M for each operation is calculated as follows:
Wy =Wy
© 50

The result of the test is expressed as the mass of spray per operation in grams.
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8.1.2 Determination of the mass of spray for irons with means for continuous spray

The water container is filled with distilled water at a temperature of 20 °C t 2 °C, to the water
capacity specified by the manufacturer.

The spraying system is prepared by operating the spray device for 3 s.

The mass Wy of the iron including the power supply cord is determined on a balance having

an acoyrany nf of Inact 0 41 ~
= G Tt 1oy Y g

TTacouracy—o 5 9

The iron is placed on a horizontal plane and the spray device is operated for 20,-s
continuously.

The mass W5 of the iron including the power supply cord is then measupye

The mass of spray for continuous operation Msc is then calculated &

Msc = 3 (Wy - W2)  [g/min]

8.2 Determination of the spray pattern

The water container is filled with distilled water a
capacity specified by the manufacturer.

(0]

- non-starche
procedure C (dr

After impregnation
of 100 °C\10 °C.

The<cloth is placed flat and after drying is smoothed using an iron with a sole-plate
temperature of approximately 120 °C.

The dry impregnated cloth is coloured blue and turns light pink when wet.

The spray device is then operated once and the spray pattern evaluated in accordance with
Figure 3.

The spray device of irons featuring continuous spray is operated for 1 s.
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The following dimensions are measured:

— the distance between iron tip and the beginning of spray pattern (A1);

— the distance between the centre-line of the iron and the centre-line of the spray pattern (A2);
— the width of the spray pattern (B);

— the length of the spray pattern (L);

LA

ol el “~ ~ J v
ic arca Ur tric CUTNILCIiiratcu spray Odaticrii (A).

The test is carried out three times and the average of the results calculated.

It is noted if the spray pattern is concentrated in one area or if there are areas Qut any.Spray.

When evaluating different irons, a visual comparison can be made o

9 Measurements concerning steaming operation

9.1 Measurement of heating-up time for steaming opera
9.1.1 For vented steam irons

For vented steam irons, the water reservoir is fil
of 20 °C = 2 °C up to the capacity speci 'd
on its stand or in its upright position.
for steam ironing.

and then the iron is placed
e maximum setting indicated

For irons with a separate
the manufacturer.

the second time
signal lamp, the

The iron is then susp ith ole-plate in a horizontal position with a tolerance of +1°
by means of a_ba ] N accuracy of at least +0,1 g, as shown in Figure 4a.
A container of k 9 in £0,1 g is placed under the sole-plate at a distance of
approxima ni >f to collect any water which may flow out of the iron during the

test. In o der 0@ oid condensing steam collecting in the container, a slow-running fan may

The total mass of the’iron is measured at intervals of 1 min, from the instant after switching-off of
the sighal-lamp and steaming operation. The steaming rate is measured for 1 min and
calculated in g/min and then introduced in a graph as a function of time. The heating-up time
is sthe time between the connection to the mains and the instant when the steaming flow
reaches 5 g/min.

The test is repeated but with the thermostat set to the minimum setting for steam ironing.

The heating-up time is expressed in seconds for both the maximum and minimum thermostat
setting for steam ironing.
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This measurement is not carried out on

— irons provided with a shut-off device which automatically switches off the supply mains,
when the iron is not moved;

— irons constructed so that steaming is irregular when the iron is in a rest position.

NOTE Some irons may need a preliminary preparation. In this case, before the test is carried out, the iron is
prepared according to the instructions.

9.1.2 For pressurized steam irons or instantaneous steam irons

For pressurized steam irons or instantaneous steam irons, the boiler is filled with distilled
water having a temperature of 20 °C + 2 °C up to the rated capaci nd then placed
on jts stand.

The thermostat of the iron is set to the maximum setting indicate
when applicable any maximum temperature pressure setting of

The heating-up time is recorded,
maximum thermostat setting-for th

This measurement\s nc
— irons constru S

conds, for both the minimum and

maximumtsetting of the thermostat, is continued until 90 % of the water poured into the iron
has evaporated.

The)steaming time is the time between the end of the heating-up time for steaming operation
and when 90 % of the water has evaporated. This time is stated in minutes and seconds.

The container referred to in 9.1.1 is weighed again and the mass of the water which has
leaked from the iron without being evaporated is determined.

For vented steam irons with motor pump, the motor pump may be controlled by external
means during the test.

For cordless irons, the measurement is carried out for 20 s without power supply and
repeated again without power supply until 90 % of the water capacity of the container has
evaporated.
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The steaming rate Sy is calculated as follows:

Sk = Wy — W, -W;
t
where
Wi is the mass of the iron and water at the end of the heating-up time;
Wo is the mass of the iron and water after 90 % evaporation;
Ws is the mass of the water which has leaked without being evaporated.
t is the steaming time, in minutes.

The water leakage rate Lg is calculated as follows:

The sole-plate shall be on a horizontal
the reservoir.

if any, is set atjthe maximum setting.

Immediately after the steady conditions are reached, the steaming generation starts according
to thefollowing cycle:

<, .5 s ON (the steam switch is turned on, there is steam generation);

- 15 s OFF (the steam switch 1S turned off, there IS no steam generation).

This cycle is repeated until 12 times. Then the complete ironing system is weighed: Wy

Repeat the above-mentioned cycle 24 times and make the following measurements:

- the mass of the complete ironing system is measured: Ws;

— the mass of the water which has leaked without being evaporated is measured: Wg.
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The steaming rate Sy is calculated as follows:

(Wy —W5) - We
t

SR:

Water leakage rate Lg can be calculated as follows:

where

manufacturer’s instructions, in grams;
SR is the steaming rate, in grams per
Lr is the leakage rate, in grams per
T is the theoretical time q

t is the steaming ti

is the total r@v

The mass-Wy of the iron including the power supply cord is determined on a balance having
an accuracy of at least 0,1 g.

‘The iron is placed with the sole-plate horizontal position within £1° on the metallic supports.

A container of known mass within £0,1 g is placed under the sole-plate at a distance of
approximately 200 mm in order to collect any leaking water.

NOTE In order to avoid condensing steam collecting in the container, a slow-running fan may be used to blow the
steam away.

The iron is connected to the supply and immediately after the thermostat has switched off for
the second time or 5 min after switch-on, whichever is the shorter, the shot of steam device is
operated 50 times at intervals of 15 s.
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The iron is then disconnected from the supply and the mass W5 of the iron including the
power supply cord is measured.

The container is weighed again and the mass of the water W3 which has leaked from the iron
without being evaporated is determined.

The mass of a shot of steam M is calculated as follows:

_ W -W5 -Wj;
50

M

The result of the test is expressed as the mass of a shot of steam in gram

The leakage for each shot of steam L is calculated as follows:

The result is expressed as the leakage for each shot of stéa

For cordless irons, the iron is heated up between
according to the instructions.

operation in intervals

10 Assessment of smoothing

10.1.1 Test cl

Samples of textile” r
ISO 105-F, togethe
and smoothed b

samples™a
of 20 °C +

NOTE 1 Theysamples™a
NOTE 2 <{lest material of polyester/cotton:

e¢’'made from the same batch, two samples of each textile material being used.

— composition: 65 % polyester and 35 % cotton;
— (_ yarn number: 14 + 2 tex;1

=V number of threads in warp: 40 + 4 per centimetre;

— number of threads in weft: 28 + 3 per centimetre;
— dry mass per square metre: 0,09 kg.

NOTE 3 Instead of pinking, a loose over-lock stitch may be used to prevent fraying.

1 1 tex = 1078 kg/m.
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10.1.2 Conditioning of test cloth before creasing

The dried test cloth is exposed to a uniform hot-water spray of 45 °C £ 5 °C, until the amount
of water reaches 10 % to 15 % of the mass of test cloth.

NOTE It is not necessary to subject polyester to the water-spray treatment.

The test cloth is then rolled up loosely and maintained at a temperature of 30 °C + 2 °C, and
a relative humidity of 90 % to 95 % for at least 24 h, but not exceeding 72 h.

10.1.3 Creasing tool

The creasing tool, as shown in Figure 5, is maintained at a temperature of

10.1.4 Wrapping and creasing of test cloth

(see Figure 6). The end of the test cloth is retained by a small S ape, and the
pencil removed.

shown in Figure 7.

The fixture is then maintained in a
humidity of 90 % to 95 % for 30 min.

The iron is oper the thermostat being set so that the mean sole-
plate temperatu [ vhen testing cotton and 150 °C when testing wool,

viscose, polyester ap

and by switching
- 185¢C>for cotton;

- 140-°°C for wool, viscose, polyester and polyester/cotton.

he stupply on at

The ironing tests are carried out immediately after the supply has been switched off for the

third tima Faor ctaam iraoninag tha watar racarvunir hac {0 ha fillad 1in 0 tha ~anacnifyvy onacifindg
tHH-G—tHH1e—0+—Stea e Ag—tHe—WaHe—eSeOHH—HaS—to0—0 e a—tp—to—tHe—6apacity—Sp T

by the manufacturer, and the steam supply has to be operated at the maximum steaming rate
for 15 s £ 1 s before using the iron.

10.3 Ironing

The tests are conducted at a relative humidity of 65 % = 15 %.

The creased cloth is taken out of the cabinet and is unwrapped slowly on the ironing board
(see annex B).
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A mass of 3 kg is applied to the handle of the conditioned iron, as shown in Figure 8. The tip
of the iron is applied to the outer end of the unwrapped creased test cloth and the iron pulled
horizontally with a speed of 0,1 m/sec + 0,03 m/sec. The pull is applied at the point of 20 mm
above the sole-plate of the iron (see Figure 9). The iron is pulled over the cloth once. For
cotton and wool, the iron is operated in the steaming mode, while for polyester,
polyester/cotton and viscose, the iron is operated in the dry mode.

NOTE For comparison purposes, each test may be followed by a test with a reference iron.

10.4 Ironing with shot of steam

The water container of the iron is filled with distilled water at a temperature of 20 °C + 2.°C to
the capacity specified by the manufacturer.

The thermostat, if any, is set to the highest setting of the steaming ra
the shot of steam range specified by the manufacturer.

A creased test cloth prepared in accordance with 10.1 is
board.

The stretching test is conducted at 65 % £ 15 % RH.

Two additional
the test cloth witho

After the ironing;
with 10.5.

For stea
steam and

nostat is set to the highest temperature setting for steam/shot of
eaming rate.

The first backward stroke and the two additional strokes are operated with steam.

10.5 . Evaluation

Immediately after ironing, the test cloth is left in an atmosphere having a relative humidity of
65 % + 15 % for 24 h £+ 4 h.

The test cloth is placed on a flat board and the central portion is evaluated, as shown in Figure
10.

If necessary, the test cloth is illuminated at an angle of 45° and the results compared with the
charts shown in Figure 11.

For comparative tests of different irons, the evaluation is made using the same materials for
the test cloth. The tests are repeated and the poorer results stated.
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11 Measurement of input power and energy consumption

11.1 Measurement of input power

The iron is placed on the three metallic supports; for cordless irons, the iron is placed on its
stand (see 5.4). The voltage shall be kept at the rated value(s), or at the mean value of the
rated voltage range(s), if the difference between the limits of the rated voltage range is less

voltage range is larger than 10 % of the mean value of the range, the input power shall be
measured both at the upper and lower limits of the range. The measurement is made after-the
iron has reached steady conditions with the thermostat, if any, set at the highest temperature.

11.2 Measurement of energy consumption

11.2.1 Preparation of the test cloth

Samples of textile material composed of cotton are prepared
cloth is conditioned according to 10.1.2.

11.2.2.1 Fordry iro

The iron is conn@
%. The thermostat, i

is reached.

The iron is_connected to a suitable energy meter, capable of measuring to an accuracy of
11 %. Theswater reservoir is filled with distilled water having a temperature of 20 °C + 2 °C up
to the capacity specified by the manufacturer and then the iron is placed on its stand or in its
upright- position. The thermostat is set so that the mean sole-plate temperature of
190 ,°C + 10 °C is reached.

For irons with a separate water reservoir, the reservoir is fllled up to the capacity specified by
the manufacturer.

The energy consumed during this heating-up interval is recorded as E; in kWh.

11.2.2.3 For pressurized steam irons

The iron is connected to a suitable energy meter, capable of measuring to an accuracy of
+1 %. The boiler is filled with distilled water having a temperature of 20 °C + 2 °C up to the
rated capacity and then placed on its stand.
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The thermostat of the iron is set so that the mean sole-plate temperature of 190 °C £ 10 °C is
reached, any setting of the boiler shall be set at the maximum.

The energy consumed during this heating-up interval is recorded as E4 in kWh.

11.2.3 Measuring of energy consumed during an ironing operation

NOTE The results of energy consumption test should only be used Iin conjunction with assessment of smoothing
according to Clause 10.

11.2.3.1 For all irons

For vented and for pressurized steam irons the steaming regulator
maximum setting.

The iron is connected to a suitable energy meter, capable of me

The energy con 1
the ironing proce

The energy consu
6 x E; kWh.

11.3 Ironing efficiency

(Under consideration)

12 Assessment of sole-plate

12.1 Determination of smoothness of the sole-plate

The smoothness of the sole-plate is evaluated by measuring the horizontal force required to
pull the iron over the surface of a standard ironing-board (see annex B).

The measurement is made at a relative humidity of 65 % + 15 %.
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Before starting the test, the sole-plate is cleaned in accordance with the manufacturer's
instructions. If such instructions are not given, the sole-plate is cleaned with a solution of
10 % by volume of acetic acid in water.

A standard ironing-board is positioned horizontally, the angle of inclination not exceeding 0,5° .

A conditioned dry cotton cloth, as specified in annex C, is stretched on the surface of the
standard irnning-hnnrd

The iron is operated without water with the thermostat set so that the mean sole-plate
temperature is maintained at 190 °C + 10 °C when measured in accordance with clause "5 at
the mid-point.

The peak temperature is not to exceed 210 °C.

Within 3 s of placing the iron on the ironi
0,25 m/s + 0,05 m/s.

The force in newtons fe
spring balance having

The test is carried\out1

The test is carri
the iron.

NOTE Thestemp

The average
the sole-plate-i

For steam.irons it is stated for both ironing conditions.

12:2.. Measurement of scratch resistance of sole-plate

12.2.1  General

The scratch resistance of sole-plate is evaluated following ISO 1518.

The principle of the test is that the sole-plate of an iron is scratched by a needle on which
a certain force is applied. The width of the scratch is then measured and classified.

General instructions concerning the test procedure can be found in ISO 1518.
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12.2.2 Test procedure

The iron is fixed in an apparatus such as that shown in Figure 13a so that the iron is in the
horizontal position with the sole-plate upwards.

The needle has a hard hemispherical tungsten carbide tip of 1 mm in diameter and shall be
examined before every set of measurements under 30 times magnification to check that the
hard tip is smooth, hemispherical and free from contamination.

A force of 20 N # 0,02 N is applied on the needle and the sole-plate is scratched with~a
constant speed of 35 mm/s #5 mm/s.

The sole-plate is scratched only in one direction, parallel to the centre e jron. The
test is carried out on flat unscratched surface areas of the sole-plat ole-plate at
room temperature.

NOTE 1 The iron may be new or already used.

NOTE 2 Some irons, for example, highly polished surfaces, may rieed prelimi ration. In this case, before
the test is carried out a thin layer of contrasting coloured ink pfoducing a n tnish is\applied on the scratching

The width is measured between the top o

s

12.2.3 Evaluationof results

The Scratch resistance of a sole-plate is divided into three classes with different scratch

widths X as shown in Table 2.

Table 2 — Classes of scratch resistance

Width ;(

Classes
mm
Excellent scratch resistance ;( <0,15
Good scratch resistance 0,15< X < 0,30

Poor scratch resistance ;( > 0.30



https://iecnorm.com/api/?name=88479f64529d798b1b83c8afddaab17f

60311 © IEC:2002+A1:2005(E) - 27 -

The measurement results, calculated scratch widths X, are considered to be reproducible
within the limits of £10%.

NOTE More accurate test results can be achieved with a motor-driven scratch test apparatus.

12.3 Determination of adhesion of polytetrafluorethylene (PTFE) coating
or similar coating on sole-plate

The iron is fixed on a suitable support and a thermocouple is attached at the mid-point of the
sole-plate, if the sole-plate is coated with PTFE or similar material.

The iron is switched on, with the voltage specified in 5.2, and the thermo
that an average sole-plate temperature of approximately 150 °C is ma'
conditions.

is adjusted so
nder steady

For a non-thermostatic iron, the temperature at the mid-point of
150 °C + 10 °C by switching the supply on and off.

aiptained at

The temperature is maintained for at least 30 min.

The cutting too/@ ‘
of 20 mm/s to 50

the sole-plate and fo

longitudinal
the centre=li

temperature (20 °C £ 5 °C), the sole-plate is brushed lightly with a

soft brush five times backwards and five times forwards along both lines of the lattice pattern.
Appropriate adhesive tape is then applied firmly over the area of lattice. The tape is then

pulled.off quickly to remove the flaked portion of the coating.

NOJTE For this test the following adhesive tape is recommended: polyester film tape with non-thermosetting
adhesive (width = 25 mm. thickness >0.02 mm). complying with sheet 3 of IEC 60454-3-3.

The test result is evaluated by observation of the cut surface at each position, and classified
according to the table given in ISO 2409.

Tests are carried out on four positions on the sole-plate and only the worst lattice pattern is
used for evaluation.
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13 Measurement of thermostatic stability

13.1 Heating test

The iron is placed on the three metallic supports; for cordless irons, the iron is placed on its
stand (see 5.4), and a thermocouple is attached at the mid-point of the sole-plate.

THe from 1S then fieated Up and the thermostat 15 Set 5o that an average temperature of 190—°C,
t 10 °C is maintained under steady conditions. The setting of the thermostat is fixed in &n
appropriate way so that the setting does not change during the measurement.

The average temperature T, is determined as in 7.3.

The iron is then operated for 11 h and then it is switched off for 1
an on-period of 11 h and an off-period of 1 h, are repeated untjl th
reaches 500 h. Immediately after this, the average sole-plate "

as for T4.

13.2 Drop test

This test is performed immediately after the mea ith'the thermostat fixed at

the same setting.

kg in mass. Figure 15
the power supply.

Immediately after; e

for T4.

—  drift of the_thermostat for the heating test =(To—T1)IT4
— drift of\the thermostat for the drop test =(T3—Ty)IT4
- tofal drift = (T3 = Tq)IT4

These are expressed in per cent.

14 Determination of total steaming time for hard water

The following test is made unless the manufacturer recommends the use of distilled or
demineralized or similar water.

The test procedure for pressurized steam irons and instantaneous steam irons is under
consideration.

This test is not carried out on cordless irons.
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The iron is supported in an apparatus such as that shown in Figure 15 so that the sole-plate is
in the horizontal position in still air and is moved backwards and forwards in a direction
parallel to the centre-line of the sole-plate over the distance of 500 mm at a speed of
approximately 0,4 m/s. The reciprocal motion is produced by the transformation from rotary
motion of 15 r.p.m. with reciprocal motion of 15 cycles per minute. After 5 cycles (20 s) the
movement is stopped and the iron is placed in the upright position as quickly as possible for
a period of 10 s, after which the iron is returned to the horizontal position and the movement
restarted. This procedure is repeated continuously.

NOTE 1 If the manufacturer recommends a different resting position, this position is used.

The water reservoir is filled with hard water to the capacity specified by the manufacturer.
The hard water has a hardness of 300 x 107° prepared by method A z pecifiedin IEC
60734. The iron is connected to the supply with the thermostat set to the maximum setting

Lr being measured according to 9.2

introduced in a graph as a function of
the steaming rate has dropped to 5 ¢
of the steaming rate.

upright position.

If the iron incor@

this cleaning proced
instructions.

cooling times.

After thestest the iron is descaled according to the manufacturer's instructions and the
steaming time, steaming rate and water leakage rate are measured according to 9.2 and
recorded.

The above test is repeated for a sufficient number of times until the descaling procedure fails

to Trmprove the Stearming rate tigher tham 5 g7mim or the water feakage rate fower tham 3 % ot
the steaming rate.

The total steaming time is the sum of the individual steaming times before descaling.
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The results of the test are expressed as

— the total steaming time, in hours;
— the quantity of water evaporated, in litres;

— the number of times the iron is filled.

NOTE 3 The characteristics Sy and Ly for hard water are to be used for the determination of total steaming time
for hard water, as indicated in clause 13, but are not useful information for the consumer.

15 Instruction for use

It shall be checked whether the manufacturer’s instructions for use contaj
the use of the appliance and its accessories, if any, and about the cle
ensure the proper performance of the appliance.

ecessary to

16 Information at the point of sale

a) type of iron (dry iron, steam iron, vented steam /i
generator/boiler, etc.)

b) voltage/voltage range (V);
c) frequency (Hz);

d) power input (W);

e) cord length (m);

n) additionalHfunctions/features, for example:

— Spray,;

anti-scale device;

drip-stop;

aUto-snut OfT;

detachable water tank.
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Ceramic tube

Spring

Thermocouple wires Adjusting

Silver disk
(separated from
the ceramic tube)

=

or silver solder

Thermocouple

00,7 Channel

PP s s Th S A7

VI IIIIIE VIS IO

Coupling

| —

Support
/

Spring

IEC 2303/02

Figure 1 — Arrangement for measuring the sole-plate temperature
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IEC 2305/02

igure 3 — Determination of spray pattern
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Scale

Scale-plate

,\ Q
)

rox. 200 mm

Co

IEC 2306/02

m irons\for steaming operation

200 mm

Scale \ /

IEC 2307/02

Figure 4b — Pressurized or instantaneous steam irons

Figure 4 — Test apparatus
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090 £

016,05

Circular blocks

Base

Figure 5 — Creasing tog

N¢)

Pencil

End of wrapping
IEC 2309/02

Figure 6 — Wrapping rod and pencil
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Circular blocks

Rectangular block

——17 «— (10mm)

Weight (3 kg)

IEC 2311/02

Figure 8 — Conditioning of the iron
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Beginning of wrapping
(inner part)

- 37 -

Outer side of the test cloth

300 mm >/

/

L7

F

End of wrapping (outer part)

3

N\
—

Central part to be evaluated

Beginning of wrapping

7 C 2312402
Figure 9 — Ironing @
W

(inner part) \

Direction of ironing «———

mm\>>
F

5

N

50 mm —>j¢«— 100 mm —>}

igure 10 — Evaluation

End of wrapping
(outer part)

IEC 2313/02
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Cotton cloth —_
Spring balance Surface fabric —>

Supporting pad
Horizontal pull ( /

20mm F-\C
Cotton cloth
\ [e)

o

() othn of sole-plate

Ironing-board

Figure 12 — Test appara

%

IEC 2314/02
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Needle support

Plane surface of reference \

fromunaer test \r

Movement €——

N
Locking nuts > Py l‘
; : i

IEC 2315/02

Figure 13a — Test apparatus for atchre e of sole-plate

AA‘

Scratch

IEC 2316/02

igure13b — Measurement position of scratch

BN

IEC 2317/02

Figure 13c — Measurement position of the width of the scratch

Figure 13 — Scratch
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