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Foreword

ISO (the
(ISO me
technical

International Organization for Standardization) is a worldwide federation of national standards bodies
mber bodies). The work of preparing International Standards is normally carried out through ISO
committees. Each member body interested in a subject for which a technical committee has been

establisHed has the right o be represented on that committee. Tnternational organizations, governmental and
non-govérnmental, in liaison with ISO, also take part in the work. ISO collaborate % sely withthe

Internati

Internatipnal Standards are drafted in accordance with the rules given in the |SO/|E(®“VGS Part 2.

The maih task of technical committees is to prepare International Standards&ft International Standards
adopted|by the technical committees are circulated to the member bodi voting~ Publication as ah
Internatipnal Standard requires approval by at least 75 % of the member@casting avote.

Attention is drawn to the possibility that some of the elements of thi ment. may be the subject of patent
rights. IO shall not be held responsible for identifying any or all su ent rights.

ISO 13782-1 was prepared by the European Committee f s%tandardization (C Technical Committep
CEN/TC|122, Ergonomics, in collaboration with Tec&al Committee C 159, Ergonomics,
Subcommmittee SC 5, Ergonomics of the physical environ@(rt, in accardance Wi Agreement on technical
cooperation between ISO and CEN (Vienna Agreemer@ K

ISO 137
Methods|

—  Part

—  Part

—  Part

nal Electrotechnical Commission (IEC) on all matters of electrotechnical standar

W\

B2 consists of the following parts, unde(&e generahditle Ergo s of the thermal environment
for the assessment of human resp contact with surfaces.

1: Hot surfaces b‘ ()\

2: Human contact with sur@& T@te temp@ure [Technical Specification]

3: Cold surfaces @

o
@ @Q‘

éo
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Introduction

When human skin comes into contact with a hot solid surface, burns may occur. Whether or not
depends on a number of factors, the most important of which are

they do

— the temperature of the surface,

- the material of the surface, %’\\'

— the period of contact between the skin and the surface, < K’

L the structure of the surface, and &

— the sensitivity of the human being who comes into contact wi Qurface (e.g. child or adult).

o

Dther factors can also play a part but are of minor im @e In Annex A the scientific backg
resented and in the Bibliography publications concernin jectiveare listed.

o]

his part of 1ISO 13732 contains a collection of tem&!ure threshold val for burns when the

ontact with a hot solid surface (Clause 4). It also contains a method for t sessment of the risk of

e. the application of the provided ergonomics ithinua_risk ass t procedure (Clause 5).

pplication of the data may be the specificati temperature li for hot surfaces. Such ten
9%‘&

Q — O

imit values may be specified in produ dards cor in re in order to prevent huma
ustaining a burn when in contact wit urface of'a hot Guidance on how to select re
bmperature limit values for that pu ivemsin Clau or different products with the sam
urning it is reasonable to est |dentk surfac erature limit values. Therefore, this
50 13732 provides the pOSSIbI arl suc erature limit values for all kind of product

_FT""(D

bol, or un|ntent|onall
ifferent if the obje ched
mes and their d|str|

onlig near t object. The period of contact with the hot surfag
tionall Q if it is touched unintentionally. Considering human
pulat s is the minimum applicable contact period for unir
buching of a hQurface ealth s on an acceptable safety level. For intentional toud
ninimum appl cont dé longer. For the application of this part of ISO 13732, it is

D selec act p represents the real circumstances when a hot product is
:mda such SQ Annex B.
the

f\""j"“"“(l""—l

pro |n this part of ISO 13732 are mainly based on scientific research and 1
S far as | n, iour of the human skin when in contact with a hot surface. Some of the ¢
urn thre dat orwery short contacts of 0,5s) are not directly based on scientific research

QTT(\)—I

ouching a hot surface magta)re pla(@wtlonall . to operate an electrically or gas powered machine or

round is

5kin is in
burning,
A further
perature
N beings
bsonable
e risk of

part of

I

e will be
reaction
tentional
hing the
essential
touched.

epresent,

ata (e.g.
but are

esults.

educed\by extr g n of the known threshold curves or by reasonable conclusion using scientific 1

The_temperature threshold values provided in this part of ISO 13732 are valid for burning the skin

when in

contact with hot surfaces. For the time being there are not sufficient scientific data available on the effects of
discomfort and pain to for them to be included in this part of ISO 13732. Some data for pain can be derived
from national standards (see Annexes A and the Bibliography). Research projects are planned for obtaining
data for discomfort and pain. When the results of these projects are available, this part of ISO 13732 may be
revised in order to also include discomfort and pain temperature threshold values. ISO 13732-2 deals also

with discomfort.

This part of ISO 13732 does not provide burn data on the skin that comes into contact with liquids or gases.

NOTE With the exception of water there are no such data available up to now. For water and liquids with si
capacity and heat flow properties burn threshold values for bare metals can be chosen.

© I1SO 2006 — All rights reserved
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Ergonomics of the thermal environment — Methods for the

assessment of human responses to contact with surfaces —

Part 1:
Hot surfaces

4
1 Scope C)

his part of ISO 13732 provides temperature threshold values for @éthat oceuf when human 3
ontact with a hot solid surface.

N

ol |

o —

also describes methods for the assessment of the risks of @ng, when)humans could or might {
urfaces with their unprotected skin. \é

|

his part of ISO 13732 also gives guidance for cases@gre it is necessary pecify temperature lin
br hot surfaces; it does not set surface temperature I values,

—h

=

|

his part of ISO 13732 deals with COK riods of 0,5 s a {

tkin is in

ouch hot

it values

OTE 1 Such temperature limit values can b ed in_specific pr tandards or in regulations in order to
prevent human beings sustaining burns when m\ tW|th theshot surfa product.

l{is applicable to contact when @ace@b&rature |Gentlally maintained during the contact (4ee 4.1).

I{ is not applicable if a larg appr &tely 10 % or more of the skin of the whole blody) can

He in contact with the_h r do it apply to skin contact of more than 10 % of the| head or

dontact which could burns fvital ar@ he face.

NOTE 2 In som@ses the@ s of co th a hot surface can be more serious for the individual, for example:

—+ burn |n the iction o@)

. $ s (m *n 10 % body surface) that can impair the circulation by fluid loss;

—+ heating o ge pro@Q of the head or whole body that could lead to unacceptable heat strain eJen in the
abse fb rmng

This part of IS is applicable to the hot surfaces of all kind of objects: equipment, products, buildings,

atural objects, efc. For the purposes of simplification, it mentions only products; nevertheless, it app

- |

ies to all

thaer obhiccts as well
)

It is applicable to products used in any environment, e.g. in the workplace, in the home.

It is applicable to hot surfaces of products that may be touched by healthy adults, children, elderly people and

also by people with physical disabilities.

It does not provide data for the protection against discomfort or pain.

© I1SO 2006 — All rights reserved
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2 Normative references

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

ISO 7726:1998, Ergonomics of the thermal environment — Instruments for measuring physical quantities

3 Termms-and-definitions

For the gurposes of this document, the following terms and definitions apply. 20\\'
3.1 < K’
touchablle surface

surface ¢f a product that can be touched by a person’s skin 0&

3.2
surface temperature {QO

. o
s

temperafure of a material’s surface \b

NOTE Surface temperature is expressed in degrees Celsius (° s\

3.3 .
contact period . OQ ’\\
D

N\
duration of contact of the skin with the surface 6.\' 00

NOTE Contact period is expressed in seco

3.4 \ (]/b‘
thermal jinertia ’\&
product ¢f density (p), thermal@awty( ) spe@ ermal capacity (c¢) of a material

3.5
burn threshold

surface ‘lemperature the n no burn and a superficial partial thickness burn, causefd
by contaft of th h|s for ified contact period

NOTE $ Ias&@o three{ , depending on severity.
— supeffici rtial t S burn®Q

in all[but the m uperﬁ ial bu¥ns, the epidermis is completely destroyed but the hair follicles and sebaceous gland

as wgll as thessweat g S e spared.
— deep|pattial thickness

a substantial part of the dermis and all sebaceous glands are destroyed and only the deeper parts of the hair follicles

or the sweat glands survive.

[

— whole thickness burn:

the full thickness of the skin is destroyed and there are no surviving epithelial elements.

2 © 1SO 2006 — All rights reserved
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4 Burn thresholds

41 General
This clause provides surface temperature data for burn thresholds.

NOTE The occurrence of burning depends on the temperature of the skin and on the period of raised skin
temperature. The connection between skin temperature, the period of its influence and occurrence of burning has been
SC|ent|f|caIIy studled and is known (see Annex A). But it is not practlcable by S|mple means to measure the temperature of

the skin, lead to burns (the burn thresholds). The temperature of a surface of a prod simply -measurable by
dppropriate measuring facilities.

Iues of the skin which are spec:lfled but the temperature values of hot surfaces of products gmch when in(edntact with
The surface temperatures which lead to burns during contact of the skin @ ot product depend on the
material of which the product consists, and on the period of the contac skin-with the surface. This
relationship is presented in Figure 1, which shows this relationship for s | groups of materials which have
gimilar heat conductivity properties and therefore similar burn threshc@é

%

1s e\' 10s 1min 10min sh b
\ey

D contact period
Ts surface temperature

1 plastics

2 ceramics

3 metals

4 burn threshold

Figure 1 — lllustration of general relationship between burn threshold and contact period when hot
surface is touched by skin

© I1SO 2006 — All rights reserved 3
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A point on a burn threshold curve indicates, for a particular contact period, that surface temperature which lies
between non-injury of the skin and the onset of a superficial partial thickness burn when the skin comes into
contact with the hot surface. Surface temperature values lying below the curve in general do not lead to a burn.
Surface temperature values lying above the curve will lead to a burn of the skin (see also Annex A).

The illustrative Figure 1 only serves to provide a better understanding and does not accurately represent the
burn threshold data. The exact burn threshold values are to be taken from Figures 2, 5, 6 and 7 and Table 1.

For short contact periods the burn thresholds are not drawn as lines in the illustrative Figure 1 and the detailed
Figures 2, 5, 6 and 7, but as spreads. This takes into account the fact that for short contact periods the
knowledge of the temperature boundary between non-burning and the onset of burning is not complete. Th
burn thrgshold depends on several factors, including thickness of the skin at the touchin int, moistlre-of
the skin’s surface (sweating), contamination of the skin (e.g. grease), touching force diffm s betweeh th
heat comductivity properties of materials which have been combined in one gw ertainties” of th

scientific) determination of the burn threshold values (see also Annex A). However, gthese infldences a
considerpd to be minor compared to the influence of the heat conductivity propettie the_different material

groups. 0

For longér contact periods the uncertainties are less than for short contaq@ds. Sofer long contact period
exact values for burn thresholds are specified. The differences in the v{ for different groups of materia

also disgppear for long contact periods. (b

[N

[oN

ly maintained during the contact perio
onditiohs will des@e exposures which ar|

O
4.2 Burn threshold data ;\\OQ ®’§

4.2.1 Burn thresholds for contact perio en 0,5s'and 10 0
p df\ N . \KO
In the case of short contact (c@erio Q(lﬁ/s to@), the burn threshold spreads are not set i
t

either by the mass of the product or by a heating source. Th
in conformity with the worst case.

9]

The data given presumes that the surface temperature is e§e

4.21.1 | General ‘\C)\

= D

numberq but are reflected in gr n relatiofsto the tact period. The burn thresholds of materials wit
similar hgat conductivity pro re con@ined tp [ ent one spread.

4.21.2 | Uncoated m QQ c&)\\'

The burr] thresh Qente igure 2 valid for the smooth surfaces of uncoated metals. In the case qf
rough metal s , how: , the v may lie above those for smooth surfaces, but not more than 2 °C

beyond the limit gf @indicat urn threshold spread.

&

éo

4 © 1SO 2006 — All rights reserved
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TS A
75 |
70 :\‘
B \ 3
65 \\ ~
60 B \\_ \\\
B ‘\ , 2 o
= \
55 |
: : p
50 L ‘( >
1 2 3 4 5 6 9 10 D

oy {Q

contact period, s @

surface temperature, °C %

no burn s\

burn threshold

burn QO OQ

Figure 2 — Burn threshold spread wh skin in<eontact lé}ﬁt smooth surface made ¢
% ncoated) metal §

¥ &
421.3 Coated metals \$ (l/ 0

W N s Ny
w

The values for the eff ct atlng aI ar n in Figures 3 and 4. The values reflect the ri
Hurn threshold above’t rn th for 0 ted metal. In order to obtain a burn threshold fq
metal, the value fo%nse of urn Id in Figure 3 or 4 and the burn threshold for the
metal in Figure 2 have'o be

O b\)

f bare

5e of the
r coated
incoated
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ATSA
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Prrrr

30

25

l/”l

20

\/‘\
15 \Cb>\\ sév
S~

10

SN )
o f ~ T~ &
0 [ r
1 2 3 4 5 6 7 8 9 10 D

Key
D  contact period, s %
ATy rise |n surface temperature, °C s\
a 50 um. O

b 100 Ym. *

¢ 150 m. \OQ (8\,\
Figure 3 — Rise in burn threshold pﬁb&d from'Figure 2®'|etals coated by lac

0

of 5%\&) Mm and 150 pr{c)
AT_A v \
s \CJ (l/ 0\0

40

- \J

35 | A l/‘ .‘(\
NI AN
sf DO A
20%&&6 A\

N\ ,&\
15 |
10 5\\ .s.\ <<) T

B - D e

o L a t&t\ -

1 2 3 4 5 6 7 8 9 10 D

Key
D  contact period, s
ATy rise in surface temperature, °C

Enamel (160 um)/powder (60 pm).
b Powder (90 um).
¢ Polyamide 11 or 12 (400 um thickness).

Figure 4 — Rise in burn threshold spread from Figure 2 for metals coated by powder
(60 pum and 90 pm), enamel (160 ym) and polyamide 11 or 12 (400 pm thickness)
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4.21.4 Ceramics, glass and stone materials

The burn threshold spread for ceramics, glass ceramics, glass, porcelain and stone materials (marble,
concrete) is shown in Figure 5.

The burn thresholds for marble and concrete lie towards the lower limit of the spread. Burn thresholds for
glass lie towards the upper limit of the spread.

T A

S

95

90

85

80

75

70

65

60

ey A
contact period, s @» 0
surface temperature, °C . s\o C)

no burn . C)\

burn threshold \g\

b

urn C)

Figure 5 — Burn %@d spr

4215 @stlcs %) b
hé@thr%pread @astlcs (polyamide, acrylglass, polytetrafluorethylene, duroplastic) is shown in

W N o N~ N
w

&s contact with hot, smooth surface made of cefamics,
n

91\3 d stone materials

b |

igure 6.

=
(@)
3
m

threshold 'sprea st solid plastics is indicated in Figure 6. However, for plastics with heat conductivity properties
thh dlffer markedly from those of the materials glven here the burn thresholds |nd|cated cannot be used. [For these

%i@ very different levels of thermal conductivity, depending on chemical composition. [The burn

© I1SO 2006 — All rights reserved 7
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1
1

05

00

contg
surfa

no bu
burn
burn

wWN =N

Figureé 6 — Burn threshold spread whe

4.2.1.6

The burr

For soft
woods W

ct period, s
Ce temperature, °C

m
hreshold

N
\0
Wood

threshold spread @\%B s Qm Fig
woods with Iow@sture t the v
ith high mms@ nten alug@

*i‘é @Q
g

@/

&

\@ TN

N
with @Q

oth surface made of plastics

~e§\

at the upper limit of the spread are applicable. For har
ower limit of the spread are relevant.

o
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Key

I} contact period, s %

Ts surface temperature, °C

1 noburn s\

4 burn threshold O . OQ
3 burn

O
O .
\?pskm inccontact v&\@ﬂ,

O
g%\ pe.@‘twe 1\K

Figure 7 — Burn threshold spread

4.2.2 Burn thresholds for and 1 min

Hor contact periods bet r interpolation can be made for the specific
Hetween the lower a pper rd I|n e burn threshold spreads indicated in Figures 2
dontact period of dt e in Table 1 corresponding to the contact period
(Fee 4.2.3). So thr is ob as a spread for contact periods near above 10 s. Thi
fpcuses on a si aIu ntac of 1 min.

4. 2 3 hresh or co deriods of 1 min and longer

Ta threS@ when a surface is touched for contact periods of 1 min and longer.

1 — Burn thresholds for contact periods of 1 min and longer

smooth surface made of wood

material
o 7 for a
of 1 min
s spread

%@*
=

Burn thresholds for contact periods of
+min +0-min 8-handHonger
°C
Uncoated metal 51 48 43
Coated metal 51 48 43
Ceramics, glass and stone materials 56 48 43
Plastics 60 48 43
Wood 60 48 43

© I1SO 2006 — All rights reserved
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For contact periods lying between the time periods specified in Table 1, it is convenient to interpolate linearly
between the burn threshold values set for the next shorter and for the next longer contact period.

NOTE The value of 51 °C for a contact period of 1 min also applies to other materials with high thermal conductivity
which are not indicated in Table 1.

WARNING — The value of 43 °C for all materials for a contact period of 8 h and longer applies only if a
minor part of the body (less than 10 % of the entire skin surface of the body) or if a minor part of the

head (less than 10 % of the skin surface of the head) touches the hot surface. If the touching area is
not only local or if the hot surface is touched by vital areas of the face (e.g. the airways), severe

|njur|es 3=C-: &\'
C)

In order jo assess the risk of burning if the unprotected human skin comes o@?d come into contact with hg
surfaces) the following procedure shall be carried out: {Q

— identtification of hot, touchable surfaces; \Xb

5 Assessment of risk of burning

5.1 Procedure

—

— tasK analysis;
— medgsurement of the surface temperature; O
— choifce of applicable burn threshold value; \OQ \@ﬂ\\

— comjparison of the surface temperature and t@urn threshold; C)Q

\ci\‘ oF D

— detgrmination of the risk of burning;

— repdtition of the assessment.

In Figurg C.1, the procedural ste sho row pn 5.2 to 5.8 the steps are specified in detail. Ah
example|for the assessmen in An(x 6

NOTE In specific case |t able t \ate from the sequence shown in Figure C.1. For example, the
task analysis might be ca out bef e identificafion of all hot touchable surfaces if the number of surfaces to be
considergd can be red thls edure, @ choice of an applicable burn threshold value might be carried odit
before mgasurem f th surfa peratur

5.2 Ide r@hong tou@le surfaces
a“*hot s

The profluct ha or several hot surfaces shall be carefully considered. All necessary
informatipn concerking the 6 rface (s) of the product shall be gathered. This includes the attributes:

— aCCTSSIbIIIty of the ces;

— rough estimation of the surfaces temperatures (hot, moderate, cold);
— materials of which the surfaces consist;
— textures of the surfaces;

— all operating conditions of the product including the worst case, i.e. the case with the highest surface
temperatures.

NOTE If more specific information is needed to determine the accessibility of the surface of a product, reference can
be made to other appropriate standards such as IEC 61032 and EN 71-1.

10 © 1SO 2006 — All rights reserved
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5.3 Task analysis

:2006(E)

All necessary information concerning the use of the product shall be collected. By analysis or observation,

describe the activities and tasks involved in using the product. Particular attention shall be paid to

possible

intentional and unintentional contact with hot surfaces and to the categories of persons (users of the product

and others) to which it may occur. The likely nature of the contact (probability and contact period) shall also be
identified.
From the task analysis, the following information is obtained:
-- surfaces that are, or which may be, touched; \
- intentional or unintentional touching; K s\
- duration of contact with surfaces; C)
- persons who come or who might come into contact with surfaces; 0&
- probability of unintentional touching; {Q
-+ frequency of intentional touching; (b
- actual range of power/temperature settings of th@iuct during-use.
All steps during the use of the product shall be in@ed, i.e, nermal u Qnance repair, etc.
- O ro.
8.4 Measurements of surface tem??ures 0\
5.4.1 Procedure s\() .\KQ
he surface temperature shall{!\%asu n that Q those parts of the product where contgct of the
gkin with the surface can oc €
he measurement s arrled u dert rmal operating conditions of the product. The extleme end
df the range of t ormal oé@ng ce{ s shall be included so as to provide maximum| surface
temperatures.
hen measu e suv@em care shall be taken that good contact is established betyeen the
densor a@e surfa eces se approprlate force and a conducting paste for this purpose gccording
tp 1ISO The a of con hould lie flat on the surface and may not become canted. The measured
e uld n @ead unfi perature equilibrium between the surface and the sensor has been reached.
o réach thi ilibriu quickly, it may be convenient to heat the contact sensor of the measuring
: | ’
5.4.2. \The mgé:@; apparatus
A eter with

a contact sensor made of metal and insignificant heat capacity. The accuracy of the instrument shall be at

least + 1 °C in the range up to 50 °C and at least + 2 °C in the range above 50 °C.

NOTE The data presented in this part of ISO 13732 have been evaluated using the above-mentioned measuring

facility and results obtained by other techniques may not be suitable for comparison with the data.

© I1SO 2006 — All rights reserved
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5.5 Choice of applicable burn threshold value

551 P

rocedure

In order to select the applicable burn threshold value from Clause 4, information concerning the

— contact period,

— surface material, and

— surface texture

shall be
analysis

552 [

5.5.2.1

From the

results of the task analysis (5.3) it can be deduced \é
a) whether contact of the skin with a hot surface can occur nténtionally or mtentlonally, e.g. the touch ¢

conf

b) the ¢ategory of person who comes or who might c&\to contact with t \qurface

5.5.2.2

The abil
sensatio
from ong

a) Healt Its % Q)Q

For
mini
the
read

extracted from the results of the identification of touchable hot surfaces 5{@1d from- the tas
5.3). The selection procedure consists of the steps specified in 5.5.2 and 5
etermination of contact period 0&

General

rol elements, and

healthy adults \®
y ; @ \>
children, &0 KC)

elderly people, or (1?‘

people with physical dis
Unintentional c<%>(® @K OQ
L\

ty of human Qs to inate unintentional contact with a hot surface after a pai
N depe e an S|cal tion. The contact period for unintentional contact thus diffen
indivi anoth &O

healthy %ts, Tableﬁd applies. In general, a minimum contact period of 1 s should be used.
mum coentact pegj f 0,5 s may be selected when there is absolutely no restriction of movement fq
fastest possi% drawal following a pain sensation from touching a hot surface. If extende

=

=)

[ =]

tion) time is to expected (e.g. conditions that restrict ease of movement), a longer contact perig

sho

b) Chil

10 be selecled, 4 S IS proposed.

dren

For children, Table B.1 applies. The minimum contact period chosen shall not be less than 1 s. If touching
a hot surface and an extended reaction duration due to their age is to be expected, at least 4 s shall be

sele

cted.

Until 24 months children do not have reflexes quick enough to enable them to remove their hands from
what it is that burns them. They therefore do not always have the ability to get away from hot surfaces.

The

12

contact period can be up to 15 s for very young children.
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c) Elderly people

For elderly people, Table B.1 applies. If the product is used mainly by elderly people, 1 s shall be

selected

as the minimum contact period. If touching of a hot surface and extended reaction time due to their age is

to be expected, at least 4 s shall be selected.

d) People with physical disabilities

If people with physical disabilities could come into contact with a hot surface, special consideration shall
be given to this contingency, taking into account the nature of the disability and the use of the product. It

§.5.2.3 Intentional contact %

I

the maximum duration cannot be determined by measurement, a representative~contact period
selected with the aid of Table B.1. This duration shall then be taken a sis for the actual contac
Hor intentional contact with a hot surface no contact period shorter th shall'be’used.

h general, Table B.1 applies for healthy adults, children, elder Qle and\people with physical disa|

I

S

ddults where the task may take longer than the time s in Table'B.1. In that case, the contac
S

hall be modified accordingly.

o —

products are specifically made for people with aI disabilities, the &ature of the disability
onsidered in detail and expert medical adwce e taken \\

.5.3 Selection of the burn threshold \

sing the contact period determm% ordi g to 5.5. & e material and texture of which thg
b

nsists, the burn threshold valu e k from 4. result is either a value spread for sho
eriods or a certain value for% er ¢ erlod

aterial has to be red w ertlas of the following groups of materials: metals,

aterials not expressl ified m‘@gﬂes 2 and 7 and Table 1 can in some cases be ¢
ccording to their h§t uctml&e ertie thermal inertia (see Annexes A and D) of the respective

has to be decided whether Table B.1 is applicable, or if longer contact periods ought to be selectéd.

the hot surface is touched intentionally, then, ideally, the maximum duration_of/contact.shall be measured. If

shall be
t period.

bilities. It

t periods

hall nevertheless be considered whether the product % ed by_groups of people other than healthy

shall be

surface
it contact

valuated

Ceramics

nd glass materi astic aterial can then be accorded a burn threshold value [from the
aterial group he sa rmal i ia. The prerequisite for this is that the order of the thermal ipertia for
the material in i asur stimated with sufficient accuracy compared to the thermal ipertias of
f 1ISO 13732. If the order of thermal inertia of the material in qyestion is

values can be derived from this part of ISO 13732. This may gspecially

.
i . polystyrene), where heat conductivity properties can deviate con
s described in 4.2.

siderably

.6 Co%ari%pf surface temperature and burn threshold

he-surface temperature, measured in accordance with 5.4, shall be compared with the burn threshd

Id value,

selected In accordance with 5.5. The following results are possible:.
— the surface temperature is above the burn threshold;
— the surface temperature lies inside the burn threshold spreads of Figures 2 to 7 (4.2);

— the surface temperature is below the burn threshold.

© I1SO 2006 — All rights reserved
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5.7 Determination of risk of burning

5.71

Surface temperature above the burn threshold

If the measured surface temperature is above the burn threshold, cutaneous injury upon contact with the hot
surface is to be expected, i.e. there is a risk of burning. This risk cannot be quantified, but can be qualified in
the following way.

The risk of burning is all the greater:

5.7.2 Surface temperature within the burn th@ld value spreado\Z

the

the

the

the

the

the

the more accessible the hot surface; {Q

the more frequently the contact is likely to occur; O‘\ Q

nigher the measured surface temperature above the burn threshold; 0\\'
onger the period the surface temperature exceeds the burn threshold;

ess the risk of burning is known to the person liable to be burned (e.g. child rC.)’

O

smaller the chance for counter-reaction;

higher the contact risk in accordance with the intended use; (b

*

maller can be expected the previous knowled&e@\he user concerniq@ handling of the product

If the mgasured surface temperature lies in e valueispreads gaures 2 to 7, cutaneous injury may ar
may not joccur. This corresponds to the,r ng un ainty of@w rn threshold specification. There is stjll
a certain|risk of burning which can be\ d SI Iy as in

5.7.3 Surface temperature b e bu eshob

If the md

general no risk of burnin

NOTE
on the eff|

5.8 Repe$. O Q\

The asseassment%we risk of &rnlng as specified in 5.2 to 5.7 shall be carried out for all hot surfaces of the
|

product

14

S°

asured temperatu@\below \)urn@old, the skin will not normally suffer injury. There is i

Discomfort (Qin ca experie Qen if the temperature is lower than the burn threshold. More details
bct of pa@l on protQ mea56 given in Annexes A, B and E.

vhich wil

or r@ touched during use.
The assqassment shall bSepeated, if

the construction of the product is changed,

the range of power/temperature settings of the product changes,

the use of the product changes, or

there is a change in any other circumstance which might lead to a different result in the assessment of the

risk

of burning.
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6 Protective measures

6.1 General

This clause gives guidance about protective measures against burn. Detailed specifications are not within the
scope of this part of ISO 13732.

6.2 No risk of burning

If the risk assessment according to Clause 5 shows no risk of burning, there is normally no need for_grotective
measures against burn. g\

§.3 Risk of burning C}®'

the risk assessment according to Clause 5 shows a risk of burning n general~there is a need for the
pplication of protective measures in order to avoid burns when th it comes |into contact with the hot
urface.

W Q =

there is a need for protective measures, the particular me that should be applied depend on the
perational context and cannot be specified in this part 3732 However, the following guidance is
iven.

o _©O O —

rotective measures against burning are all the moreéortant:
— the higher the measured surface temperatur@ove the burn threg@

-+ the longer the surface temperature exc@we burn threshol@'

-+ the less the risk of burning is kng\ e person liable t rned (e.g. children);

N
L@‘ eactrtb‘ C)\
-+ the more accessible the hée}rfacgrl/ OK

- the higher the conK in aceordance wijthvthe intended use;

—+ the smaller the chance for co

-+ the more frequ e con Q:cur

-+ the smalle@be e@ the @us knowledge of the user concerning safe handling of the product.

he abo e ntlona ts are haustive and each situation shall be judged in context.

tlve res against burns are given in Annex E. In cases in which engineering
rotec e me S can Iled these are preferred to personal protective measures.
N each_p. ular e, |t has to be decided which protective measures need to be applied. Then, all

ccompanying _Ci tances should be considered and the above-mentioned factors also taken into

onsideration. ndards for specific products, appropriate protective measures should be spgecified if
n,er‘-nccnry

_TTH'I =]

QO Q

One of several possible protective measures is the reduction of the surface temperature to below the burn
threshold. To achieve this, surface temperature limit values can be established at or below the burn threshold
in product standards or in regulations. It is then the task of the manufacturer of the product to apply technical
solutions in order to comply with the established limit values.

Reduction of surface temperatures and the establishing of temperature limit values is applicable only for those
parts of a product which are not deliberately heated as an integral part of the functioning of the product. In
cases where surfaces of the product have to be hot and accessible in order that the intended operation of the
product can be carried out (e.g. operating surfaces of an electrical hob), other appropriate protective
measures have to be applied.
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7 Guidance for setting surface temperature limit values

7.1 Procedure

If surface temperature limit values against burning are to be set in standards or regulations, it is recommended
that the following procedure be carried out:

— assessment of the risk of burning;

— deciEion upon proteciive measures, mcluding the setiing of surface temperature Imit values;
— selefction of appropriate values; 0\\'

— settihg of surface temperature limit values. ( K,

)

The progedural steps are specified in detail in 7.2 to 7.5. They are |Ilustrated0%gure C-2, in the form of
flow chart. An example is given in Annex G.

7.2 Assessment of risk of burning {Q

—

A distinction can be made between surface temperature limit vam%\hat are.to-be set for an existing produg
and thosk for a product which will be produced in the future.

ting product QO OQ
Bn existing product, a burn risk assessmeg{&@rdmg te.Clause \\ﬁe carried out.

a) Exi

Fo

=

b) Progluct to be produced or used in th%
nt, or se futu

For p product which does not eX|stat g}s is not exactly known, a rough burn risk
estimation shall be carried out. orm tign reqU|r 5.2 and 5.3 shall be gathered as far as
possible. Reasonable assumpti haI e forg aspects of the product and of the product’s
use [which cannot be exactl rmln ar as possible, experiences with similar, already existing,

=3

possible to carry o I the risk assessment given in 5.4 to 5.8, a rough estimatio
shouild g|ve the r if ther ing.

$ on p@&tlve res

assessmen ordln shows a risk of burning, a decision about the application of protectiv
shall b rried out. nce is given in Clause 6.

=

products and their use% aken j | count
If ngcessary, a pro of t ct S \be produced and its use tested. Then, even if it is ng
f the
risk @u

7.3 Dec

If the ris

4]

=)

One of geveralpossi ctive measures is the reduction of the surface temperature to below the bur
.(Atemperatur Iimit value at or below the burn threshold for a hot surface could be set to achiev

(]

specified in 7.4 and 7.5 shall be carrled out.

7.4 Selection of appropriate values

Using the information collected according to 5.2 and 5.3, the applicable burn threshold values shall be
selected according to 5.5.
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7.5 Setting of surface temperature limit value

7.5.1 Contact period between 0,5 s and 1 min

When the procedure given in 7.4 is carried out, a burn threshold spread will be obtained as a result for a
contact period of between 0,5s and 1 min. The spread of values obtained shall be “fine tuned” taking the
following factors into account.

a) People who touch or who may touch the surface

— For healthy adults, elderly people and people with physical disabilities, a figure in the middle of the
spread can be chosen. g\'

— For children, a figure more towards the lower end of the spread o& e chosen. For [products
specifically made for children, the value on the lower end of the spréad is fecommeénded.

) Texture of the surface 0&

— The more textured the surface, the more can a figure to e upper'end of the spread be chosen.

— The smoother the surface, the more should a figure t?gcds the lower end of the spread be ¢hosen.

NOTE For very high textured surfaces (e.g. corru t@e thermal capacity of the surface will become small
when compared with that of the human skin and detaile%ns derations.are required.

d) Probability of touching

— The higher the probability of touc m@mt surface, the éﬁould a figure towards the Ipwer end
of the spread be chosen. K

— The lower the probability oﬁ@ung a hot surface.&gmore can a figure towards the uppér end of
the spread be chosen. C)

d) Consequences oftoucb@\ er/ OK

— The more seye conseguéences touchlng a hot surface, the more essential that{a figure
towards th end cég spread be chosen.
— The Ie vere t sequ of touching a hot surface, the more a figure towards the upper
end pre e
All the f r&account when making the adjustment. The importance of eagh factor
de t and shall be assessed accordingly. As a result of this “fine tuning”, a
gin perat n be chosen as the most appropriate burn threshold value.

is recor%nded thatﬁ%etermlned value be set as the surface temperature limit value against bufning.

7

The su temperature limit value selected protects against burning but might not be sufficient to also
protect against paig or discomfort.

7.5.2 Contact period of 1 min and longer

For contact periods of 1 min and longer, the burn threshold is not given as a spread but as a single value (see
Table 1) and the “fine tuning” is not necessary. So it is recommended the burn threshold value determined in
accordance with 7.4 be set as the surface temperature limit value against burning.

NOTE For contact periods of 1 min and longer, the burn thresholds are lower than for shorter periods and reaction
time is not essential. A person who touches a hot surface will first feel discomfort and then pain. Normally there is time
enough to terminate the contact of the skin with the hot surface and no burning will occur. This applies for adults, for
children, for elderly people and for people with physical disabilities. Special considerations are necessary for people who
cannot feel pain caused by heat and for people whose ability to move is restricted, e.g. very young children lying on a
heated pad.
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Annex A
(informative)

Scientific background

The burn threshold values specified in 4.2 are based on scientific research carried out by several groups.

of the skin’s surface which lead to burning of the skin were investigated. The occu of skin_injur
depends| on the skin’s surface temperature and on the time during which that surface osed to-a hig
temperafure. As a result of these investigations, two temperature boundaries fo klns surface wer|
distinguigshed for each period of high temperature exposure. The lower indicate e boundary betwee
non-injuly and the onset of a reversible cutaneous injury. While the upper indica the boundary between th
occurrence of a reversible injury and the occurrence of an irreversible cutane oéﬂjury which cannot heal an
which regults in complete destruction of the skin (whole thickness burn).

Experiments were carried out on the skin of pigs, which is very similar to human skin [8l. T rature value
fﬁk

O S50 o< O

O

The heat flow from a hot object to the skin when the object is touche {9 skin has also been investigate
from a theoretical point of view [°]: [10]. Formulae were specified for t culat|on of the temperature of the ski
surface gnd inside the skin. Using the skin burns threshold values of{Referencé:[8] it was possible in some case
to calculate the surface temperature of the hot object leading toe&urn of the skin whebitis touched.

=]

(]

An instryment called a thermesthesiometer was construc@able to fmeasure tperature occurring at th
surface qgf the skin when a hot object is touched [11]. [1210 E

The thermesthesiometer was used to determine t peraturecof a hot s surface leading to a burn whehp
the objgct is touched by the skin [15] [1 emperature of hot object was varied until the
thermesthesiometer indicated that tempera |ng on the1 orderline between non-injury and the
onset of p reversible cutaneous injury detefmi rence [8 n the temperature of the object’s surface
was detdrmined by means of a conventi ??e measurin dewce Measurements were carried out fqr
object surfaces made of different maé*& an rent t periods.

Experiménts were carried o S and gs 7] T experiments determined, for different materials, thosge
temperatures which lead to@ of diffi ept everlty when the animal’s skin comes into contact wit
the surfgces hot of the hot material perature steps used were quite large, the results sho
correspopdence with t Refi [1 5]

The objgcts’ su empera alue e onset of burning measured according to References [15] anfd
[16] for ghort.c peri ree fo Is to within 2 °C to 3 °C with the values calculated according to [9]

and [10]] F rials Wi wer h nductivity, there is also an agreement between the measurement angd
the calcdilation; but %ot qw@good as for metals. For material with very low heat conductivity, the
calculatign leads esults Whl& systematically higher than the measured values. For these materials, thie
calculatign does n em t o valid results.

The burr] threshold values specified in this part of ISO 13732 are based upon the measurement results given i

Referendes 51 _and 6l for-short-—contact periods—and-byvReference {81 for long—contact-periods- hebud

threshold values, in particular those for short contact periods, are subject to uncertainty. This is because
— the force of touching can vary,

— the skin can be dry or wet (sweating),

— the scientific determination of the burn threshold contains inaccuracies, and

— materials with slightly different thermal inertias have been combined into one group to simplify the use of
the this part of ISO 13732.
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All of these influences lead to an uncertainty in the exact location of the burn threshold. In order to

take this

uncertainty into account, the burn threshold values have not been drawn as lines but as spreads in Figures 2, 5,

6 and 7. However, the mentioned influences are considered to be small compared to the influence of
conductivity properties of the materials. So the spreads are small compared to the differences for

the heat
different

groups of materials. For long contact periods, the location of the burn threshold is known with more accuracy. In

these cases, exact values are specified in this part of ISO 13732.

Because the document deals only with surfaces of solid products, burn threshold values for water have
specified in the main part of this part of ISO 13732. Nevertheless, if it is considered necessary to u

not been
se these

values, the burn threshold values for the contact of the skin with water should be derived from the lower limit of

the burn threshold spread established for bare metals shown in Figure 2 and from the values for uncea

diven in Table 1. 0\\'

or materials not expressly specified in the Figures 2, 5, 6 and 7 and in Tabl 11% threshold valu
ome cases be derived in accordance with 5.5.3. This is possible if the h%t;

naterial in question are known. The most important quantity is the thermal jneftia, i.e._is-the product o
nermal conductivity and specific thermal capacity [19. The thermal ine {an be derived from table
nnex D) or has to be measured. If the thermal inertia differs consider m the ‘thermal inertia of thq
roups mentioned in 4.2, no burn threshold value can be derived usi is part of 1ISO 13732. In those|
b recommendable that a thermesthesiometer and the method désceibed in References [13], [14], [15]

A0 It I TN

O

e used to determine the burn threshold value.

his part of 1ISO 13732 deals only with temperature d %e burn:threshold. But in some cases
reshold is of interest, too — for example, if the cont@ the hotssurface with, the skin is intended. \
ne pain threshold may then be derived from References48].

—_ =+

ed metal

BS can in

nductivity properti¢s of the

[ density,
5 (e.g. in
material
cases, it
and [16]

the pain
alues for
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Annex B
(normative)

Contact periods

For the estimation of the period of contact of the skin with a hot surface the values in Table B.1 apply:

Table B.1 — Guidance for the selection of contact periods %\

Examples of touching a hot surface < ’

Contact period up to
Unintentional \\Intentlonal
Touching a hot surface and fastest possible O\)
0,5s withdrawal following pain sensation without Q -2
restriction of movement &
1s Touching a hot surface and quick withdrawal %’ a
following pain sensation K _
4s Touchlng a hot surface and extended reao@ Actiyation ofﬁ itch, pressing a button
time
10s O Prolon% ivation of a switch, slight
\ adju of a handwheel, valve, etc.
1 min g& ,'@Hg a handwheel, valve, etc.
Falling against a hot su ith recovery ¢
{0 mi \, se of control elements (controls, handles,
min
(L etc.)
8h Q Continuous use of control elements

(controls, handles, etc.)

a

Not gpplicable.

@

<<,\ @—x 0\‘
(Q S
@Q&

éo

20
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Flow charts for application of this part of ISO 13732

See Figures C.1 and C.2.
Start

Identification of touchable hot
surfaces (see 5.2)

:

Task analysis (see 5.3) [y

!

Measurement of the surface ‘
temperature (see 5.4)

O

O
Choice of the appli?&ﬁmrn
L

o"é’{\

@nation concerning
o) the proeduct

Information concerning
the use of the product

Burn thresholds
specified in 4.2

urf Q
mpegiz_
burnge lo]
@ 5.6)

of the risk
according to
.1and 5.7.2

etermj
of b

According to 5.7.3,
there is in general
no risk of burning

\_/

2

%O

Have all

surfaces of the product
been assessed?

End

)

Figure C.1 — Procedure for assessment of risk of burning
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e

22

'

Assessment of the risk of burning
for all hot surfaces of the product
(see 7.2)

N

Is there a risk of
burning?

Decision upon protective

measures (see 6.3 and 7.3)

Shall surface
temperature limit
values be set?

Selection of appropriate li ES

{2

(U’
\\)&C)

no

atlon of other suitable
rotectlve measures

ee Clause 6 and /@ex F)

%9) )

values (see 5.5 an (

W
('0

3urn thresholds

"\ specified in 4.2
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Annex D

(informative)

See Table D.1, taken from Reference [9].

ISO 13732-1:2006(E)

Table D.1
Material Thermal conductivity | Specific thermal capacity Density Thermal J:ertia
W/(m-K) 103.J/(kg-K) T05%g/m3 10%.J2/(s-m*-K2)
Skin (avg.) 0,55 4.6 0,9 2,3
Vater 0,60 4,19 10 2,53
Metals
aluminium 203 0,872 2,71 481
brasses (avg.) 85,5 W3 8,9 286}
steel 45,3 0,461 7,8 163}
Slass
ordinary glass 0,88 0,670 2,6 1,51
Pyrex @ 1,13 0,838 2,25 2,14
borosodium silicates 1,22 0,838 2,2 2,25
Stone materials
stone 092 », 4 0'838 2,3 1,77
brick 0,631 0,838 17 0,9(
marble 2,\3@‘K 0,880 2,7 5,48
concrete 243 0,922 2,47 5,51
Plastics (avg.) ..:\\ '0,25 1,55 1,28 0,49
abs resins ,;\' 0,18 1,51 1,04 0,21
fluoro€arbons 1‘, A 0,25 0,922 2,13 0,49
polyamides 6,125 0,21 2.10 1,11 0,49
aletdl  qa 0,23 147 143 0,46
ceIIuIcEe‘gc\etate 0,26 1,51 1,28 0,49
polysty?ene GP 0,12 1,43 1,05 0,18
polyethylene§avg.) 0,32 2,10 0,93 0,61
L_—bhenolics+avg) 042 138 125 07
polypropylene 0,12 1,93 0,9 0,21
Woods (avg.) 0,18 1,72 0,66 0,233
ash 0,18 1,80 0,65 0,205
birch 0,17 1,59 0,71 0,193
oak 0,19 1,72 0,70 0,230
pine 0,16 1,76 0,60 0,169

@  Pyrex is an example of a suitable product available commercially. This information is given for the convenience of users of this part
of ISO 13732 and does not constitute an endorsement by ISO of this product.
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Annex E
(informative)

Examples of protective measures against burns

E.1 Protective measures against burns

=

Taking into consideration the criteria specified in Clause 6, the following measures can%applied eithg
separately or in combination. Engineering measures are preferred and should be given prior}b

a) Eng|neering measures: < K’

— |reduction of the surface temperature;

— |selection of surface materials and textures with high burn thresh@
— [insulation (e.g. wood, cork, fibre coating); \b &
— |applying guards (screens or barriers); 5\

— |surface structuring (e.g. roughening, use of ribs&ﬁg; N OQ

[

— lincreasing the distance between parts of% ct whichvare in ’\Slly touched and hot surface

of the product. 0
b) Organizational measures: ()(b C)
) Org $

— [fixing of warning signs ( see 0

— |actuating warning &gna%ﬂal ané-&stl 6 |gnals)

— linstruction and tra user

— |technical doc@atlo @ctlon@

— [settin ace te ture &Iues in product standards and regulations.
c) Pers &ectv sures:Q&

— |use of| idual prote&ve equipment (clothing, gloves, etc.).

E.2 Examples of pitective measures

E.2.1 Protective measures on portable, handheld power tool with combustion engine

A portable handheld power tool with a combustion engine is selected to demonstrate the various requirements
for protective measures against the risk of burning. There are three areas of portable power tools for which
different protection measures are possible or necessary: the cylinder and muffler, the handles and the
transition between.
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E.2.2 Cylinder and muffler

:2006(E)

During the combustion process, a considerable amount of heat energy is transmitted to the outer surface of
the cylinder and emitted by the cooling air. Simultaneously, the exhaust gases pass through the muffler and
heat up the muffler to temperatures far above the burn thresholds for skin contacts with hot surfaces.
Measures against potential risks of burning are suitable location of the muffler away from direct access by the
operator and/or providing a guard for the cylinder and the muffler which avoids direct contact between the

operator and the hot surfaces.

E-23—Handles

Contact with the handles occurs intentionally. Therefore, the surface temperature handle shodld be so
Ipw that no burning is caused, even if the handle is in contact with the hand ove er period: Furthermore,
the surface temperature should be below the pain level. For this purpose, f a protection meagures are
required. Technical measures could include an isolation of the handle of hot preduct and the use of
materials with high burn threshold values, such as plastics and wood (s®2).

E.2.4 Transition area O

The specification of protective measures for the transition tween the handles and the hot cylinder, or
muffler, is more complicated than the preceding measur pper area of such hot components|opposite
the handle should be examined with special care. of unintentional contact with this upper area is
more likely than contact with the outer surface of the er tool.ZOne protective measure would be tp reduce
the likelihood of unintentional contact with the uppe a of the power is could be accomplished by
qufficient distance between the handle and th per surface of components or by prgviding a
grotective guard in order to avoid unintentlonal act.

Rurther measures against the risks of bLfm mightcbe’ neces the case of higher temperaturgs of the
duard than those given in 4.2. In thi @ e guard-should signed such that the thermal condlictivity is
reduced. This can be achieved by s& cial surfac racteristics such as structuring, rib or goatings.
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Annex F
(informative)

Example for assessment of risk of burning

F.1 Object

A flat irg
assessni

On a flat iron three areas with different surface temperatures, different risks @rmng and differer
possibilit

Burn risk
NOTE
demonstr;

F.2 Sda

The sole]

In a risk

a)

26

the

the

the

Pro

[

n is used to demonstrate the assessment of the risk of burning according to %’se 5 and\th
ent of the need for the application of protective measures according to Clause 6.

—

es of the application of protective measures can be distinguished:

\
soleplate; 00
nandle; {Q

ntermediate area. \bz

assessments can be carried out for the surfaces of & three areas sepq{@y.
>
The following values for measured surface tempe@es and-materials q@uction are only examples {
hte the application of this part of ISO 13732. Real f@e could deviate fror% examples.

o’b o

[e]

leplate &
a O

hssessment according to t e 5t e%wmg in ation is collected.

Huct information @Mln ()Q

plate has to be hot in order to Q&Ie

As{

gtoé); \S
essed surfac &\ E 0 soleplate surface

L WA N

Acq

e33|blllp‘.'A \Q\ ) ,\OV easily touchable

Tem pe@k@(stin‘wa@eqﬂ. A(\) very hot

Su

fa&avteri@v B \0_}8 ) steel

Te

ture of t%Jrf‘ace:‘\\ smooth

Op

brating conditi&\) three selectable power stages
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b) Task analysis (according to 5.3)
Surface which is or may be touched: soleplate surface
Intentional or unintentional touching: unintentional
Persons who contact or may contact: adults and children
Duration of contact: 0,5 s for healthy adults, 4 s for children, 15 s for

very young children (see 5.5.2)

[{e]

Probabitity of unintentionaitouching: — Iow during operation

— higher during vertical sto%‘of the flat iro
— during vertical storag m to high for

people, who are of the risk of
burning, like youn Idren

-

Frequency of intentional touching: zero ‘\K

Actual range of power/temperature settings: maximum si@%(e power ‘stage

Measurement of surface temperature (according to 5.4 &

The maximum measured temperature of the solep{ hén the flat'iron is operated at maximum

250 °C in this example. Q
’\O

The burn threshold spread for a smoq@ace made of stegl a contact period of 0,5 s is
73 °C. These figures apply if only a ave access to the iron. If also children have acc
spreads of 58 °C to 63 °C (4 s c n eriod) respectlve @ to 59 °C (15 s contact period) apq

Comparison and concluswl@\cor?ﬁ, .6) C)\

The measured surface ratur applicable burn threshold spreads. Cutaneqg
upon contact with o) soIe to be ected This applies both for contact of adults

contact of chlldrez he sol{ surfa

Result of risk a cord| \ 1)

Choice of applicable burn threshold (acchbqg to 5.5)

power is

67 °C to
ess burn

ly.

us injury
and for

The temp@ure of the oIepI exceeds the burn thresholds. A risk of burning therefore exists. The

pro y of co ith the heated soleplate is low when the flat iron is used by experienced

conta ith the heated soleplate is medium-to-high. When the heated sol

adults at

bplate is

ho in the kplace, n inexperienced young children have access to a flat iron in the home the
“ @bm
h

p skin severe injuries can be expected to occur. Altogether, the risk o
is lo d|um the flat iron is used by experienced adults. The burning risk is mediur
when perle hildren have access to a heated flat iron.

Applicatio rotectlve measures (according to Clause 6)

f burning
n-to-high

As the soleplate has to be hot to operate the flat iron, reduction of the soleplate’s temperature below the
burn threshold in order to eliminate the risk of burning is not possible. Other appropriate protective
measures should be applied (see Annex E). Normally, adults are aware of the risk of burning when
touching the hot soleplate of a flat iron. Careful use of a flat iron is the common applied protective
measure. Measures should be taken to prevent access to a flat iron for inexperienced children. Technical
committees preparing product standards could consider including warnings in the instructions for use and

signal lights to show the power state of the flat iron.

NOTE Even if the soleplate has to be hot in order to operate and no reduction of the surface temperature
burn threshold is possible there could be other reasons to limit the soleplate’s temperature on a higher level. For example,
in order not to destroy the ironed textiles, a temperature limitation may be applied (e.g. to 230 °C). This limitation then
serves to prevent against a specific risk but not against the risk of burning.
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F.3 Handle

The temperature of the handle should be so low that there is no risk of burning.

In a risk assessment according to Clause 5 the following information is collected.

a) Product information (according to 5.2)

Assessed surface: handle surface

acdessibility: easily touchable .
Temnperature estimation: moderate &5\\'
Surface material: plastics C &U
Texture of the surface: smooth

Opegrating conditions: three selectable power st

XV

O
b) Task analysis (according to 5.3) {Q

0.\

(%4

Surface which is or may be touched: handle su

intentig@ N

Intgntional or unintentional touching:

g

Pefsons who contact or may contact: a%&l‘{d children . ?
Dufation of contact: \®rﬁittent touching fpx eral hours
Prgbability of unintentional touching: (;\\mot applicable N \U

</
Frequency of intentional touching: k() often repea.teQchhing

Actual range of power/temperature

N
aximum e&table power stage

c) Megsurement of surface temé‘ure |ng to @&
The|maximum measu ratu ft e ha@vhen the flat iron is operated at maximum power is
60 °C in this example

d) Chgice of apphc@gurn @holcz ing to 5.5)
In this ex indiv ontact ions are assumed to dominate with only short recovery times.
The efo e co t penod should apply. According to 4.2.3, the burn threshold for p
smdo é d a contact period of 8 h is 43 °C.

e) Comparlso conclus n (according to 5.6)
The| méasured S% temperature is above the applicable burn threshold. Cutaneous injury upoh
confactwith the h rface could occur.

f) Result of risk assessment (according to 5.7)
The temperature of the handle exceeds the burn threshold. A risk of burning therefore exists. The burn
threshold will be exceeded in this example when the handle is touched for longer than 1 min (see 4.2.3).
This means that there is time enough for the user to remove the hand from the handle when he/she feels
uncomfortable or pain. Even if the burn threshold is exceeded, the risk of burning is low in this case. But it
is not possible to touch the handle continuously during use.

28 © 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=29193199f267525be144f69029332d2b

ISO 13732-1:2006(E)

d) Application of protective measures (according to Clause 6)

As the handle has to be touched during the use of the flat iron it is necessary to reduce the handle
temperature below the burn threshold. Several technical solutions are possible (selection of suitable
material, insulation, surface structuring, etc., see Annex E).

NOTE

Under practical considerations it may be necessary to lower the handle temperature even below the burn

threshold (e.g. to 35 °C or 30 °C) by technical means, so that the user does not feel uncomfortable when using the flat iron

continuously.

-

.4 Intermediate area

M —

d) Product information (according to 5.2)

b touch the intermediate area but it could be touched unintentionally dur

The intermediate area of the flat iron lies on the back of the soleplate, oppo Q
g
xample does not deal with a selection-wheel for the power stages on the

In a risk assessment according to Clause 5 the following information j

andle lt.is not n
use (of: the flat ir
termediatetarea.)

cted

L

Assessed surface:

Accessibility:

—

A\~ 4
-g:%e\of the intermediate area

ily touchable O\

Temperature estimation:

= Y
moderate*to hoto\o

Surface material:

N
.\O

\ N
plastics N m

Texture of the surface:

2

smooth \>\v

KO

Operating conditions:

tou

) Task analysis (accordlng%‘sgf (\(LD‘ (\K

three{ébétable power stages

oY

Surface which is Q@‘ge touchv

surface of the intermediate area

\
Intentional or tional \hmg ’\0

unintentional

Persons antact _p\ contaq)

adults and children

Durationetkontagts &
k. 6
N G O

1 s for healthy adults because the movement g
the hand could be restricted when the handle i
gripped by hand, 4 s for children, 15 s for very
young children (see 5.5.2)

=

o

Prot%it funin{%&l touching:

depending on the distance between handle an
intermediate area (e.g. 5 cm), assumed to be
high in this example

Frequency% intentional touching:

not applicable

Actual range of power/temperature setting:

maximum selectable power stage

c) Measurement of surface temperature (according to 5.4)

bcessary
bn. (This

The maximum measured temperature of the intermediate area when the flat iron is operated at maximum

power is 95 °C in this example.
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