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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnlcal commlttees (IEC Natlonal Commlttees) The object ofEC is to promote

internattomarto-ope que 0 oard T oI 3 d—efectronie fields. To
this endl and in addltlon to other actlvmes the IEC publlshes Internatlonal Standatds. Thel paration is
entrustgd to technical committees; any IEC National Committee interested in o alf with may
particippte in this preparatory work. International, { s liaising
with thie IEC also participate in this preparation. The ternational
Organigation for Standardization (ISO) in accordance with conditions d mi ent between the
two orgpnizati

2) The folmal decisions or agreements of the IEC on technical matte ¢ bssible, an
internafional consensus of opinion on the relevant subjects since eac i i resentation
from alllinterested National Committees.

3) The doguments produced have the form of recommendation in the form
of standards, technical specifications, technical report e National
Commiftees in that sense.

4) In ordef to promote international unification, Nati ] ternational
Standafds transparently to the maximum:\exte i i i flards. Any
diverge be clearly
indicatdd in the latter.

5) The IEC ible for any
equipmpnt declared to be in ¢0

6) Attentidn is drawn to the possibilit{l 8 ' i i the subject
of patent rights. The IEG shall S| i

Internatipnal Standa ( {  prepared by subcommittee 59E: Ironing and
pressing| applia S, - i ommittee 59: Performance of household ¢lectrical
appliances.

This fourth edition o cels and replaces the third edition published in 1995 and

its amendme iendment 2 (1999).

The text rd isybased on the third edition, amendments 1 and 2 and the{following

documen

FDIS Report on voting
59E/148/FDIS 59E/149/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

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 this publication will remain unchanged until
February 2005. At this date, the publication will be

* reconfirmed; T~
* withdfrawn;

* replat¢ed by a revised edition, or

+ amended.

A bilingual version of this publication may be issued at <

&

D

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

1 Scope

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

The pUr Pe) vy Uf thla Otalldald ;c tU DthU Glld dcf;llc thc PI;IIU;FG: PUIfUIII darfoveo hal CterlSthS

of electri¢ irons for household or similar use which are of interest to t describe

the standard methods for measuring these characteristics.

Electric ifons covered by this standard include

— dryirpns;

— steam irons;

— sprayf irons;

- steam irons with separate water acity not
exceegding 5 1.

This standard is concerned neither with safet

NOTE The primary characteristic to be taken \into account g the performance of an electrig iron is its

basic ability to produce a smoo i 0 ile ma ; 'ou risk of scorching or other damage| It has not

proved posjsible to devise a sing e ill measure, this’ characteristic in a consistently reproducible way

and measuyrements have th i d_té check certain factors, such as the temperature ¢f the sole-

plate at the mid-point, sole{pla istrib ¢., which affect the basic characteristic. Inf evaluating

the results| it must be realze , ile\a exeeptional result in any one of them may significantly affect

performande, there ti i i bination of results which will give satisfactpry ironing

performande, and to ificah ¢ ot be/attached to minor differences in any one result.

2 Nor

The following > ients are indispensable for the application of this dpcument.
For dateg the-€dition cited applies. For undated references, the latefst edition
of the reflerenc (including any amendments) applies.

IEC 600p1-1; , Direct acting indicating analogue electrical measuring instruments and
their acqessories — 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
thermoplastic 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

ISO 3801:1977, Textiles — Woven fabrics — Determination of mass per unit length and mass
per unit area
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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 9073-2: 1995, Textiles — Test methods for nonwovens — Part 2: Determination of
thickness

ISO 13934-1:1999, Textiles — Tensile properties of fabrics — Part 1. Determination 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 fron

portable pppliance, which has an electrically heated sole-plate
materialg

ihg textile
NOTE In this standard, "electric iron" is referred to as "iron".

3.2
thermostatic iron
iron fitted with a thermostat, the setting of whi
plate temperature over a range and ms i i

the sole-

3.3
electric fron with non-self-resetting ther

iron fitted with a non-self- ing irpose of
disconnefting the heating i ins.e

3.4
dry iron )
iron having neith

materialg while iro

to textile

3.5

steam ir
iron hawi
It can be

ironing.

3.5.1
shot-of-gteam iron
iron 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

steam iron in which small quantities of water are pumped from the water reservoir and in
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.
3.6
spray irgn
iron prov|ded with means to spray water onto textile materials while i

AN

3.7
rated voltage

3.71
rated voltage
voltage assigned to the iron by the manufacturer

3.7.2
rated voltage range

range of voltage assigned to the iron by th er, expressed in terms of its [pwer and

upper limits
3.8
rated input

input power of the iron

59 O

sole-plate
flat surfa
ironing

ditions assigned by the manufactufer

d electrically and pressed against textile materfals while

point of t e geometrical centre of the centre-line of the sole-plate.

If this pofint,i steam outlet, a groove or a cover, the nearest point of the solg-plate on
the centrgsliné as is practicable is chosen

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

3.12
cordless iron

3.121
cordless iron
iron which is connected to the supply mains only when placed on its stand
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3.12.2
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 if the iron is not moved

for a stated period of time

4 Measurements for various types of irons

The performance of the iron is determined by the measurements indicated,/in table 1. Relevant

measure

Measure

ments are performed in the order given in table 1.

Table 1 — Measurements of various types o

ments for various types of irons are indicated in table 1 by x.

S

Item of
mgasurement

Thermo-
static dry
irons

Thermostatic
dry irons with
non-self-
resetting

thermal
cut o

)

Cordless

irons

Cordless
irons
having
a mains
supply
attach-
ment

6.1 (Detdrmination of mass) X \ X X
6.2 (Meagurement of length
of the| supply cord) X X X X
(SN
7.1 (Meagurement of \Q
; g X X X X X
heating-up time) /\ N
7.2 (Meagurement of initia N \j
overswing temperatur M M x x
and heating-up es
tempgrature)
7.3 (Meagurement of sofe- x\/\\) X X . . X
plate temperatur/ef)\
7.4 (Detefmination of th X X X N . X
hottegt poi/rfN
7.5 (Meagurement of\ “ X X X X X
tempgrature |stF§{t|on)
7.6 (Meag \f lic
fluctuption o X N N X . X
tempgrature.of
hottegt'point)
8 Assessment of spra
oot pray () () () () (x) ()
9.1 (Measurement of
heating-up time for X X X X X X
steaming operation)
9.2 (Measurement of x X X
steaming time)
9.2 (Measurement of X X x X
steaming rate)
9.3 (Determination of mass
of a shot of steam) (x) (x) (x) )
10 (Assessment of

smoothing)

10.4 (Ironing with shot

of steam)

(x)

(x)

(x)

(x)
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Thermostatic Thermo- Cordless
dry irons with s?atlc ste_am frons
Thermo- non-self- Thermo- irons with Cordless having
Item of measurement static dry . static steam non-self X a mains
. resetting . . irons
irons irons resetting supply
thermal
cut out thermal attach-
cut out ment
11.1 (Measurement of
) X X X X X X
input power)
11.2 (Measurement of energy
) X X X X X X
consumption)
12.1 (Determination
of smoothness of X X X X X X
the sdle-plate)
12.2 (Meagurement of scratch N X
resistpnce of sole-plate)
12.3 (Detefmination of
adhegion of polytetra-
fluorethylene (PTFE) X X
coatirjg or similar coating
on sole-plate)
13  (Meagurement of X «
thermlostatic stability)
14 (Detefmination of total
steanjing time for X
hard yvater)
NOTE 1 [Measurements for the spray iron ar of thermo-
static typ¢, steam or shot-of-steam-produci hins supply
attachment type.
For the nqn-steam-producing
Steam angl spray irons are tested
NOTE 2 |x) means if applicable.
NOTE 3 Reporting/t*Q data shou
5 Gen
Unless o ditions.
51 An
The mea the place
for the m
5.2 Vqgltage 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.

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
pointed supports are constructed so that they support the sole-plate of the iron horizontally at
least 100 mm above the base surface on which the iron is placed.

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

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

Accuracy of the measuring instrument shall be better than, or equal to, class 1in IEC 60051-1.

A movable silver disk, having a diameter of 10 mm and a thickness of 1 mm, rests on the top
of a pointed ceramic tube which contains the thermocouple wires in two separate bores. An
example of the arrangement is shown in figure 1.

The centre of the silver disk is pressed on to the sole-plate of the iron b)‘//agg\lying a force of

and Y le-plate,
For the measurement of cordless irons, except cordless irons havin ] \attach-
ment, a thermocouple with silver disk as shown in figure1 is attachédtq th ectly.

tl t—l\l L. el ae £ HZCN -] 4l ftropnaofar baofi., ot H vy~
a eas T OTOCT U ITITOTOV T UITC 1T At trartSTeT OCTVW e TTT UITC STTVCT UTS

silicone grease or heat transfer paste can be used.

5.6 Cqrdless irons having a mains supply attachme

Cordless|irons having a mains supply attachment are fonal irons.

5.7 Irgns fitted with separate steam genera

Irons fitted with separate steam gent ave\to be/kept in ironing mogle under
measurefments.

5.8 Irgns fitted with auto switch-of de(‘%s

Irons fittad with auto switct de 1aveto be képt in ironing mode under measufements.

59 Test sam@
A new sdmple is use

6 Gen

6.1 Dg

mass is
bnnection

For all f
measure
from the ferminals 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.
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6.2 Measurement of length of the supply cord

The length of the supply cord of irons without separate water reservoir or boiler/generator is
measured from the inlet point of the iron or connector to the inlet point of the plug including

any cord

guards.

The length is expressed in meters, rounded off to the nearest 50 mm.

7 Tem

71 Measurement of heating-up time

perature measurements

The iron
stand (s¢g

Starting
thermost

The time
measure

72 M
an

The iron
stand (s¢

The iron

Using a
with the
successi

The ther
thermost
possible

After thélfi

then the
thermost

bt, if any, set at the highest temperature.

necessary for the temperature to exceed
, and is expressed in minutes and seconds

s”irons, the iron is plag
id-point of the sole-plate.

recording-type e_and temperature are measured at the

thermo arking position and at the highest position

e cycl ) :

mostat is fi dot marking position. If there is no dot mar
] o0 Obtain an average temperature of the sole-plate as

ed on its

25 2, the

180 K is

ed on its

mid-point

over five

king, the
close as

+ 5°C);
n of the

From the

graph the rollowing 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.
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7.3 Measurement of sole-plate temperature

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 iron is
switched on and, for each setting of the thermostat, the highest and the lowest temperatures
are measured during five successive cycles of temperature variation after the iron has
reached steady conditions. The mean value of the five highest and five lowest temperatures is
the sole-plate temperature for the setting.

For irons having thermostat settings which are indicated by a sector, the setting is to be at the
centre of the range.

The adju

direction|of increasing temperature.

NOTE 1 The measurements of 7.2, 7.3 and 7.6 may all be carried out at the sam

extile care
s standard
have been

NOTE 2 [SO 3758 has introduced textile care markings for maximum ir
labelling off the ISO standard is indicated by one, two and three dots place W|th|

takes thosg¢ recommendations into account but to obtain improved iro sults the)temper
adjusted ag shown in the following table. {Q\

N
M4rking Sole-plate tfgperature T /\ ial, for'example
- (1|dot) 70 < T < 120 xi;?t;/e, elas ne,Mamlde,
yprobitene
\ R ik, tri
-+ (R dots) 100 < T < @ < Qup 0) ;SQI)e er; silk, triacetate,
viscose, wool
+ « +[(3 dots) 140 < T< 21% é@{on, linen
With the measured
after ste¢ady conditions hav
The sole-plate temperature for the i i i i a) gnd the five
lowest [temperatures ( i bmperature
variatiop.
7.4 Determin@
The iron|i , laced on
its stand| p with the voltage specified in 5.2 with the thermostat

set at th
is placed
covers 4
temperatf
of the d4

mediately after the thermostat has operated twice,| the iron
on a sheet of white paper spread over flannel cloth, which
fter removal of the iron, darkening of the paper indigates the
ver the sole-plate. The hottest point is determined as the centre

NOTE Pogitive phototype paper, which is unexposed and developed, white tracing paper or white bldtting paper
is recommended as the white paper for this measurement.

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 point on the longitudinal centre line 20 mm from the tip of the sole-plate;

d) the point on the longitudinal centre line 20 mm from the back end of the sole-plate.
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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 measurement is
performed after the iron has reached steady conditions. For other iron types, the temperature
at the mid-point is maintained at approximately 150 °C for at least 15 min by switching the
supply on and off before taking temperature measurements.

Using a recording-type instrument, the varying temperature is recorded for 10 min and the
average temperature for the 10 min is determined for each of the four points. The mean of the
four average temperatures is then determined, and the difference between each average
temperature and the mean temperature is also calculated. The four temperature differences
are recorded as the indication of the temperature distribution over the sole-plate.

7.6 Mé

The prog ) highest
and lowest temperatures of each cycle are measured for five succ ?he iron
has reached steady conditions. The mean value for the highes { d thit for the
lowest temperatures are determined. One-half of the difference e values is
the cycli¢ fluctuation of the temperature of the hottest pointand s expre in + Celsius
degrees.

NOTE This measurement may be combined with the measureme 3

8.1 De
8.1.1

The water container is
capacity [specified by the

The spraying sys@i
The mass Wy of the i

an accuracy of at

C, to the

e having

The iron | intervals

of 5 s.
The ma§

NOTE The iron7is'not conhected to the supply and the steam setting is at dry position, if any.

The masSofspray Mforeactroperation s calcutated as foifows:
Wy — W
50

The result of the test is expressed as the mass of spray per operation in grams.

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 + 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 W4 of the iron including the power supply cord is determined on a balance having
an accuracy of at least 0,1 g.
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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 measured.

The mass of spray for continuous operation Msc is then calculated as follows:

Msc = 3 (W1 — W3)  [g/min]

8.2 Determination of the spray pattern

The water container is filled with distilled water at a temperature of 20 °C = 2 °C to the

capacity specified by the manufacturer.

The spraying system is prepared by operating the spray device severe

The ironis placed in a horizontal position on a flat under-layer,/A~piece
dimensions of 500 mm x 500 mm is placed in front of the tip of the iron

NOTE The iron is not connected to the supply and the steam setting is at dry pasition,

The cloth has the following specifications:

khaving

— non-Starched cotton textile, washed.and driéd acc ] 6330, clause 5 and 6.3 —

procgdure C (dry flat);

— threagls 25 £ 2 per centimetre in warp'a ] arn of 30 x 2 tex, plain wea
— mass| per square meter: 170 g = 10/ g.

In order fo indicate the ef] >r, the g@may he impregnated by using a 10 9
of cobalt|chloride (CoClI2).

After impregnationthe'cloth is. dried i inet provided with air circulation at a ten
of 100 °G + 10 Q

The clot
temperat

The dry i 0 ( is eofoured blue and turns light pink when wet.

ve 1/1;

b solution

nperature

ole-plate

The spraly device-is\thenOperated once and the spray pattern evaluated in accord@nce with

figure 3.

The Spray device or Ilrons reaturing continuous spray IS operated ior T S.

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);

- the area of the concentrated spray pattern (A).

The test is carried out three times and the average of the results calculated.
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It is noted if the spray pattern is concentrated in one area or if there are areas without any spray.

When evaluating different irons, a visual comparison can be made of the cloths.

9 Measurements concerning steaming operation

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

For vented steam irons, the water reservoir is filled with distilled water having a temperature
of 20 °C 2 i ifi 1 is placed
on its stgnd or in its upright position. The thermostat is set to the maxi g Jindicated
for stean) ironing.

For irons| with a separate water reservoir, the reservoir is filled dp~to j cified by
the mandyfacturer.

The ironlis connected to the supply and immediately after.th ed off for
the secopd time, the steam control is operated to give the n ere is no
signal lamp, the second opening of the thermostat is ined wi baratus.

The ironis then suspended with the s0le>f iZ vsition with a tolerangce of £1°
by means of a balance having an accura ; g, as shown in fijgure 4a.
A container of known mass within £0, | e sole-plate at a distance of
approximately 200 mm in order to coll may flow out of the iron during the
test. In drder to avoid condensing steg e container, a slow-running| fan may
be used to blow the steam’ aw

The total of 1 min, from the instant after switching-off of

the signal lamp d s ’ . e steaming rate is measured for 1|min and
calculated in g/@n f in~a’graph as a function of time. The heating-up time
is the time betwe tion\to the mains and the instant when the stearming flow

reaches $ g/min.

The test|s r thermostat set to the minimum setting for steam ironjing.
The heatj j is expressed in seconds for both the maximum and minimum thermostat
setting fd (rOR

This medsurement 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 capacity and then placed
on its stand.

The thermostat of the iron is set to the maximum setting indicated for steam operation and
when applicable any maximum temperature pressure setting of the boiler.
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The iron is connected to the supply and the following times t1 and t, are recorded where

t4 is the time necessary for the iron to reach the temperature rise of 160 K;

ty is the time necessary for the heating up process of the boiler.

The test is repeated, but with the thermostat of the iron set to the minimum setting indicated
for steam operation and, if applicable, any minimum temperature or pressure setting.

The heating-up time is recorded, in minutes and seconds, for both the minimum and maximum
thermostat setting for the steam ironing.

The heating-up time is recorded as the greater of the two values tq and t5.

This medsurement is not carried out on

— irons|constructed so that steaming is irregular when the iron is in

NOTE Sofne irons may need a preliminary preparation. In this case, befg e_te S i ,[the iron is
prepared agcording to the instructions.

9.2 Measurement of steaming time, steaming rate
9.2.1 For vented steam irons

1, at the

For vented steam irons, without sepafate wa
1 the iron

maximum setting of the thermostat, i
has evaporated.

The stea t bperation
and when 90 % of the wa has evapaorated. iSs time 1ds.

The cont hich has

leaked fr

For cord fs carried out for 20 s without power supply and
repeated til 90 % of the water capacity of the contdiner has
evapora
The stea

W, — Wy, —Wj35

t

where
Wi is the mass of the iron and water at the end of the heating-up time;
Wy is the mass of the iron and water after 90 % evaporation;
W3 is the mass of the water which has leaked without being evaporated.
t is the steaming time, in minutes.

The water leakage rate LR is calculated as follows:

The steaming rate and leakage rate are expressed in grams per minute.
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9.2.2 For pressurized steam irons and instantaneous steam irons

For pressurized steam irons and instantaneous steam irons, the measurement procedure is
carried out according to figure 4b (see also annex A).

The sole-plate shall be on a horizontal position £1° and at the same level as the lower face of
the reservoir.

A container is placed under the iron to receive the water which leaks without being
evaporated.

The height between the container and the sole-plate shall be at least 200 %

The test shall be done under the free steaming conditions.

Fill the empty reservoir or boiler/generator according to the manufa %s. The
amount df water has to be noted: W7

Turn on |the iron, setting the thermostat at the maximu
if any, is|set at the maximum setting.

egulator,

Immediately after the steady conditions are reac
to the following cycle:

hccording

- 5s0
- 15s

This cycl

Repeat t

- them

- them

The stea

Water leTkage r

The theoretical time of steaming generation T is calculated as follows:

&
Wy x| -
RAG
SR + LR
where
W, is the mass of the complete ironing system after the first 12 cycles, in grams;

Ws is the mass of the complete ironing system after the following 24 cycles, in grams;

Weg is the mass of the water that has leaked without being evaporated, in grams;
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W7 is the mass of the water poured into the reservoir or boiler/generator according to the

manufacturer’s instructions, in grams;

Sr is the steaming rate, in grams per minute;

Lr is the leakage rate, in grams per minute;

T is the theoretical time of steam generation, in minutes;

t is the steaming time, 24 x 5 s = 2 min;

t1 is the total running time during the 24 cycles, 24 x 20 s = 8 min.

9.3 Determination of mass of a shot of steam

The waté
capacity

Any ther
specified|

The mas
an accur

The iron

A contai
approxim

NOTE In

steam away.

The iron
the seco
operated

The iron|i

power sy

The contpi

by the manufacturer.

hcy of at least 0,1 g.

is connected
d time or 5

without blei

The mas

her of known mass within *0,
ately 200 mm in order to colleg

5 W1 of the iron including the power supply co

is placed with the sole-plate horizontal P

M =

nostat is set at the highest point of the steaming ran

m M is calculated as follows:

Wy -Wy -Wj

br container is filled with distilled water at a temperature of"\20 °C £\@Q ]
specified by the manufacturer.

C to the

m range

e having

bports.

stance of

to blow the

ed off for
device is

iding the

h the iron

50

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

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

L:&
50

The result is expressed as the leakage for each shot of steam in grams.

For cordless irons, the iron is heated up between the shot of steam operation in intervals
according to the instructions.
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10 Assessment of smoothing

The smoothing ability of an electric iron is determined by the following procedure.
NOTE This method is suitable for comparison purposes between different irons.

10.1 Creasing of test cloth

10.1.1 Test cloth

Samples of textile material of wool, cotton, viscose and polyester which are specified in
ISO 105-F, together with polyester/cotton are washed and tumble-dried according to ISO 6330
and smoothed by steam ironing in order to remove all wrinkles. Any moistu/r%s then removed

by ironing-withett-steatn-
allel (to Marp. The

at & tenﬁerature

The samples have dimensions of 14 cm x 30 cm with the sides p
samples jare cut using pinking scissors, and maintained in a dry at
of 20 °C |t 5 °C for at least 48 h.
NOTE 1 he samples are made from the same batch, two samples of each textile mategiatbeing
NOTE 2 Tlest material of polyester/cotton:

— compdsition: 65 % polyester and 35 % cotton;

— yarn npmber: 14 + 2 tex;!

— numbdr of threads in warp: 40 + 4 per centimetre;
— numbgr of threads in weft: 28 + 3 per centimetre;
— dry mdss per square metre: 0,09 kg.

NOTE 3 Ipstead of pinking, a loose over-lock

10.1.2

The dried e amount

of water
NOTE Iti

The test
a relative

and maintained at a temperature of 30 °C + P °C, and
at least 24 h, but not exceeding 72 h.

10.1.3

The creaPi in figure 5, is maintained at a temperature of 30 °C + 2 °

10.1.4 Wrappin d creasing of test cloth

The test cloth is wrapped around the core of the rod and the pencil, with a pull force of 1 N
(see figure 6). The end of the test cloth is retained by a small piece of adhesive tape, and the
pencil removed.

Circular blocks having a total mass of 4 kg are slid over the core of the rod in order to load
the cloth. They are separated from the base by 10 mm by inserting a rectangular block as
shown in figure 7.

The fixture is then maintained in a cabinet at a temperature of 30 °C = 2 °C and relative
humidity of 90 % to 95 % for 30 min.

The test cloth is then removed from the fixture and, still wrapped, maintained in a cabinet at a

temperature of 30 °C £ 2 °C and relative humidity of 90 % to 95 % for between 2 h and 24 h
before use.

1 1tex =108 kg/m.
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10.2 Conditioning of the iron

The iron is operated according to clause 5, the thermostat being set so that the mean sole-
plate temperature is maintained at 200 °C when testing cotton and 150 °C when testing wool,
viscose, polyester and polyester/cotton.

If there is no thermostat, the sole-plate peak temperature is maintained by switching the
supply off at

- 200 °C for cotton;

— 150 °C for wool, viscose, polyester and polyester/cotton;
and by switching the supply on at

- 185 9C for cotton;

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

2for the

specified
ming rate

The ironing tests are carried out immediately after the supply,
third time. For steam ironing, the water reservoir has to be fille
by the manufacturer, and the steam supply has to be opera
for 15 s 2 1 s before using the iron.

10.3 Irgning

The testq are conducted at a relative

The creased cloth is taken out of the cahi O ironing board
(see anngx B).

A mass gf 3 kg is applied<o the 6 iti iron, in fi . Fhe tip of
the iron , L e I 0 iron pulled
horizontglly with a spegd~of .0 n/sec. The pull is applied at the point pf 20 mm

above the sole-plate © 9). The iron is pulled over the cloth ¢nce. For
cotton gnd w In the steaming mode, while for polyester,
polyestel| ~

NOTE Fo

+2°Cto
the capaci

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

A creased test cloth prepared in accordance with 10.1 is placed on a standardized ironing
board.

The stretching test is conducted at 65 % + 15 % RH.
The iron is then connected to the power supply and heated up.

In the first instance, the test is made without steam function, then, for a second time, it is
made with the steam function.

Immediately after the thermostat has switched off for the second time, the iron is moved by
hand forward over the test cloth by operating the shot of steam device three times with a
speed of 0,10 m/s + 0,03 m/s and also backward without steam function.
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Two additional strokes consisting of one stroke forward and the other back are added to dry
the test cloth without any steam function.

After the ironing, the evaluation of the test cloths shall be carried through in accordance
with 10.5.

For steam irons the thermostat is set to the highest temperature setting for steam/shot of
steam and the maximum steaming rate.

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

10.5 Evaluation

Immediafely after ironing, the test cloth is left in an atmosphere havi Wmidity of

65 % £ 16 % for 24 h £ 4 h.

The test ¢ igure 10.

If necess | with the

charts sHown in figure 11.

For comparative tests of different irons, the evaluation i LSH erials for
the test dloth. The tests are repeated a

11 Measurement of input power 2

11.1 Measurement of inp

The iron|is placed on g 5 ed on its
stand (see 5.4). The voltage k ' e of the

rated volfage range(s) ge is less
than 10 % of the the rated
voltage range is larger than shall be
measure after the
iron has

berature.

12 Asspssment 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 %.

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° .
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A conditioned dry cotton cloth, as specified in annex C, is stretched on the surface of the
standard ironing-board.

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.

The iron, immediately after switch-off of the thermostat, is placed on the ironing-board, the
supply cord being attached to the handle of the iron so that the results are not affected.

AN
ter tothe maximum
capacity |specified by the manufacturer, any steam control set to the ] :“/&%rate. The
iron is placed on the ironing-board after it has been preheated as specifi irdming and
the thermostat has operated several times with steam emission. §

Steam irpns are also tested with the water reservoir filled with distilled

Within 3 |s of placing the iron on the ironing-board, the iron i
0,25 m/s|x 0,05 m/s.

speed of

The max

The forcé in newtons required to pull‘the i Qvef j ans of a
spring bglance having an accuracy of

The test

The test|is carried out thfee n I b back of
the iron.

NOTE The temperature oflthe
The averpge of z@ ;

the sole-plate is expt

e test.

gach direction is calculated and the smoofhness of
p to the nearest 0,1 N.

For steam i it fTironing conditions.

The scrafchcresistance 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.

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.
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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-line of the iron. The
test is carried out on flat unscratched surface areas of the sole-plate with the sole-plate at

room temperature.

NOTE 1 The iron may be new or already used.

The sole-plate is scratched twice. The length of each scratch shall be at least 40 mm.

NOTE 2 Some irons, for example, highly polished surfaces, may need preliminary preparation. In this case, before
the test is carried out a thin layer of contrasting coloured ink producing a matt finish is applied on the scratching

area of the sole-plate )‘\

The width of both scratches is measured then in the middle of each s
Z 1 mm gbove and below the middle (see figure 13b).

The width is measured between the top of the edges as show

rounded up to two decimal places.

The arithmetic mean X of these six values is the

where

X js thg arithmetic mea

n s the| six measure

12.2.3 Evalua {

The scrdtch resis

widths X|as shown in\tab

\ Tablé 2 — Classes of scratch resistance

\ X Classes Width X

>)\Qs 10 mm

g suitable
brted are

is divided into three classes with differenft scratch

mm
EXcellent scratch resistance ;( <0,15
Good scratch resistance 0,15< X <0,30
Poor scratch resistance ;( > 0.30

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.
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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 thermostat is adjusted so
that an average sole-plate temperature of approximately 150 °C is maintained under steady
conditions.

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

The temperature is maintained for at least 30 min.

The crosg-
sole-plate

a>l of the

A cutting

If each ¢
of the cuft

| because

The spadi

The cutti
of 20 mnm
the sole-

at a rate
Bitions on

Two of 1 r on the
longitudinal centre -Iin id-point of
the centre-line

After codlli (20 °C = 5 °C), the sole-plate is brushed lightly with a
soft brus ive times forwards along both lines of the lattice| pattern.

Approprigate s then applied firmly over the area of lattice. The tapg is then
pulled off qui the flaked portion of the coating.

NOTE Fox this-test the\following adhesive tape is recommended: polyester film tape with non-th¢rmosetting
adhesive (Wi = m, thickness >0,02 mm), complying with sheet 3 of IEC 60454-3-3.

The test restHi+4s—evalvated—-by—observatichef-th

OOt T ToOatCt _y ToT

H —ana—classified

ool
TC—CT

according to the table given in 1ISO 2409.

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

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.
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The iron is then heated up and the thermostat is set so that an average temperature of 190 °C
x 10 °C is maintained under steady conditions. The setting of the thermostat is fixed in an
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 h. The cycles, consisting of
an on-period of 11 h and an off-period of 1 h, are repeated until the total sum of on-periods
reaches 500 h. Immediately after this, the average sole-plate temperature T, is determined

as for T4.

13.2 Drop test AN

This test|is performed immediately after the measurement in 13.1, witk the t t fixed at

the samg setting.
During the drop test, cordless irons are not connected to the p6

The thermocouple is removed from the sole-plate and the iron 000 drops from a
height of|4 cm at a rate of about five drops per minute: he 7 it should strike in
a horizontal position on a rigidly supported flat steefl pla ) thick and at least 15
kg in mass. Figure 15 illustrates the test device. 1 e iron is conhected to
the poweyr supply.

Immediately after the drop test, the ave emy the mid-point is determined as
for T;.

13.3 Ddtermination of ¢

As an inglication of the drifts of the thermostat after the |tests are

determingd by thezo//
- drift of the thermos

= (T2 — Tq)/T4
- drift g = (T3 —Tp)/T4
- total = (T3 - T1 )/T1

These ar

14 Det¢rmination‘of total steaming time for hard water

The follaudng 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.

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.
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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 as specified in IEC
60734. The iron is connected to the supply with the thermostat set to the maximum setting
indicated for steam ironing. When the thermostat, if any, has switched off for the second
time, the steam control is operated to give the maximum flow rate and the reciprocating
movement started.

When the emission of steam ceases and when the iron is in an upright position, the steam
control is closed and the water reservoir refilled with water as before. After 2 h of operation
including 10 s rest times in the upright position, the iron is switched off for at least 1 h in order
to cool. During this period, the iron is kept in the upright position wityfth{ steam control
closed, any remaining water i the reservoir having been emplied away.

The above procedure is repeated continuously, the steaming rate S ge rate
Lr being ed and
introducgd in a graph as a function of the quantity of water used. : inued until
the steaming rate has dropped to 5 g/min or the water leakag S, i d to 3%
of the stgaming rate.

If the iro bf steam,
this cleaning procedure is carried out during ¢ facturer's
instructions.

The steaming time before descaling is 5 emitted
and is expressed in hours.

NOTE 2 1 on and the
cooling tim

After theg and the
steaming 9.2 and

recorded

The abov
to improy
the stean

ent number of times until the descaling procepure fails
an 5 g/min or the water leakage rate lower than 3 % of

The total . i is\the sum of the individual steaming times before descaling.

The resu

— the tatal'steaming time. in hours:

— the quantity of water evaporated, in litres;

— the number of times the iron is filled.

NOTE 3 The characteristics S; 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 contain information about
the use of the appliance and its accessories, if any, and about the cleaning necessary to
ensure the proper performance of the appliance.
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16 Information at the point of sale

The following information for the consumer should be provided at the point of sale:

a) type of iron (dry iron, steam iron, irons with steam generator/boiler, etc.);
b) voltage/voltage range (V);

c) frequency (Hz);

d) power input (W);

e) cord length (m);

f) weight (g) (the iron without supply cord);

g) weight (g) (the whole appliance, for example, including supply bntainer/

boilef);
h) sole-plate material and coating/scratch resistance;
i) watef to be used (tap water up to a hardness of ...... water);
j) capagity of water tank or boiler (ml);
k) detag¢hable water tank;
I) additional functions, for example:

- spray;

- siot of steam;
— anti-scale device;

d

ip-stop.

&
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Silver disk

Ceramic tube

Spring

Adiu
Thermocouple wires 4

Silver disk
(separated from
the ceramic tube)

RN

or silver solder

Thermocouple

0,7 Channel

A A7
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Figure 1 — Arrangement for measuring the sole-plate temperature
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igure 3 — Determination of spray pattern
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Figure 4b — Pressurized or instantaneous steam irons

Figure 4 — Test apparatus
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Figure 12 — Test ap tus oot n% of sole-plate
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Figure 13a — Test apparatus for scratch resistance of sole-plate
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Figure 14 — Positions of cutting area
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