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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborate sely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standard,%o

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

The main 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 an
International Standard requires approval by at least 75 % of the member@casting a vote.

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

ISO 13732-1 was prepared by the European Committee f s‘Qtandardization (C Technical Committee
CEN/TC 122, Ergonomics, in collaboration with Tecmal Committee C 159, Ergonomics,
Subcommittee SC 5, Ergonomics of the physical environ@(rt, in accordance Wi Agreement on technical
cooperation between ISO and CEN (Vienna Agreemer@ K

W\

ISO 13732 consists of the following parts, unde(&e general title Ergo s of the thermal environment —
Methods for the assessment of human resp contact with surfaces.

— Part 1: Hot surfaces b‘ ()\

— Part 2: Human contact with sur@s r(@te temp@ure [Technical Specification]
— Part 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 they do
depends on a number of factors, the most important of which are

— the temperature of the surface,

— the material of the surface, %’\\'

— the period of contact between the skin and the surface, C)K

— the structure of the surface, and 0&

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

Other factors can also play a part but are of minor wMe In Annex A the scientific background is
presented and in the Bibliography publications concernin jective are listed.

This part of ISO 13732 contains a collection of tem&!ure threshold val for burns when the skin is in

contact with a hot solid surface (Clause 4). It also contains a method for t sessment of the risk of burning,
i.e. the application of the provided ergonomics ithin a risk ass t procedure (Clause 5). A further
application of the data may be the specificati temperature li for hot surfaces. Such temperature
limit values may be specified in produ dards or in re%“ in order to prevent human beings
sustaining a burn when in contact wit urface of a hot Guidance on how to select reasonable
temperature limit values for that pu iven in Clau or different products with the same risk of
burning it is reasonable to est |dent§5 surfac erature limit values. Therefore, this part of
ISO 13732 provides the pOSSIbI arl suc erature limit values for all kind of products.

tool, or unlntentlonall on |ig near t object. The period of contact with the hot surface will be
different if the obje ched tionall Q if it is touched unintentionally. Considering human reaction
times and their d|str| puIat& s is the minimum applicable contact period for unintentional

touching of a hﬁsurface ealth s on an acceptable safety level. For intentional touching the

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

minimum appl cont longer. For the application of this part of ISO 13732, it is essential
to selec act p represents the real circumstances when a hot product is touched.
Gmda such SQ n Annex B.

The pro |n this part of ISO 13732 are mainly based on scientific research and represent,
as far as | n, the iour of the human skin when in contact with a hot surface. Some of the data (e.g.

burn thres @o dat orwery short contacts of 0,5s) are not directly based on scientific research but are
deduced by extr. g n of the known threshold curves or by reasonable conclusion using scientific results.

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 similar heat
capacity and heat flow properties burn threshold values for bare metals can be chosen.
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INTERNATIONAL STANDARD ISO 13732-1:2006(E)

Ergonomics of the thermal environment — Methods for the
assessment of human responses to contact with surfaces —

Part 1:
Hot surfaces

N
1 Scope C)K

This part of ISO 13732 provides temperature threshold values for @éthat occur when human skin is in
contact with a hot solid surface.

It also describes methods for the assessment of the risks of @ng, when humans could or might touch hot
surfaces with their unprotected skin. \é

This part of ISO 13732 also gives guidance for cases&gre it is necessary pecify temperature limit values
for hot surfaces; it does not set surface temperature I values.

NOTE 1 Such temperature limit values can b ed in specific pr tandards or in regulations in order to
prevent human beings sustaining burns when in tW|th the hot surfa product.

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

It is applicable to contact when @ace(iir/bﬁrature |@entlally maintained during the contact (see 4.1).

It is not applicable if a larg appr &tely 10 % or more of the skin of the whole body) can
be in contact with the_h r do it apply to skin contact of more than 10 % of the head or
contact which could burns f vital areés 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 ‘t&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 even in the
abse fb rmng

This part of IS is applicable to the hot surfaces of all kind of objects: equipment, products, buildings,
natural objects, &ic. For the purposes of simplification, it mentions only products; nevertheless, it applies to all
other objects 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.
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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 Terms and definitions

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

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

3.2
surface temperature {QO

. o
s

temperature of a material’s surface \b

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

3.3 .
contact period . OQ Q
D - QD
duration of contact of the skin with the surface @.
NOTE Contact period is expressed in seco b‘
3.4 \ (]/
thermal inertia \$

product of density (p), thermal@avity( spe@ ermal capacity (c¢) of a material
3.5

burn threshold

surface temperature he n no burn and a superficial partial thickness burn, caused
by contact of th for ified contact period

t
h|s
NOTE Ias&@\o three{ , depending on severity.
ci rtial t Q

— superfi S burn®

in all but the m uperﬁ ial bu¥ns, the epidermis is completely destroyed but the hair follicles and sebaceous glands
as well as the sweat g S e spared.

— deep partial 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.
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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
scientifically studied and is known (see Annex A). But it is not practicable by simple means to measure the temperature of
the skin during its contact with the hot surface of a product. Therefore, in this part of ISO 13732 it is not the temperature
values of the skin which are specified but the temperature values of hot surfaces of products which, when in contact with
the skin, lead to burns (the burn thresholds). The temperature of a surface of a prod@&' simply measurable by
appropriate measuring facilities. @

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 contaci of'the skin with the surface. This
relationship is presented in Figure 1, which shows this relationship for s | groups of materials which have
similar heat conductivity properties and therefore similar burn threshc@ﬁ

1 e\' 10s 1min 10min 8h D
Key
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
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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. The
burn threshold depends on several factors, including thickness of the skin at the touchin int, moisture of
the skin’s surface (sweating), contamination of the skin (e.g. grease), touching force diffw s between the
heat conductivity properties of materials which have been combined in one gr ertainties of the
scientific determination of the burn threshold values (see also Annex A). Howe@t&!ese influences are
considered to be minor compared to the influence of the heat conductivity propettie the different material

groups. 0

For longer contact periods the uncertainties are less than for short contagt@s. So for long contact periods
exact values for burn thresholds are specified. The differences in the v{ for different groups of materials

also disappear for long contact periods. (b,

ly maintained during the contact period
onditions will des@e exposures which are

O
4.2 Burn threshold data 5‘\\00 ®’§

4.2.1 Burn thresholds for contact perio en 0,5s and 10 0
p df\ . . \K()
In the case of short contact (c@erio 6}5/3 to@), the burn threshold spreads are not set in
t

either by the mass of the product or by a heating source. Th

The data given presumes that the surface temperature is e§e
in conformity with the worst case.

N\
4211 General ¢
\$)

numbers but are reflected in gr n relationsto the tact period. The burn thresholds of materials with
similar heat conductivity pro re con@ined tp [ ent one spread.

4.21.2 Uncoated m QQ c&}}

The burn thresh Qente igure 2 valid for the smooth surfaces of uncoated metals. In the case of
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
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50 L ‘( >
1 2 3 4 5 6 9 10 D

Key {Q

D contact period, s @
Ts surface temperature, °C %
1 nobumn s\
2 burn threshold
3 bumn QO OQ
Figure 2 — Burn threshold spread wh skin in contact @%t smooth surface made of bare
% ncoated) metal §

% &
4.21.3 Coated metals ,\& (l/ 0

The values for the eff ct atlng aI ar n in Figures 3 and 4. The values reflect the rise of the
burn threshold abov, t rn th for 0 ted metal. In order to obtain a burn threshold for coated
metal, the value for\thesrise of urn Id in Figure 3 or 4 and the burn threshold for the uncoated

metal in Figure 2 have o be

O O
@ QQ‘
éO
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D  contact period, s
ATy rise in surface temperature, °C

50 um.

100 pm.
¢ 150 ym.

Figure 3 — Rise in burn threshold egs\ud from Figure 2
0 um and 150 p

of 5%&)

o)

@\'netals coated by lac
O

Nk N
AT A C) 0
40 \ (l/ (\\
- ,\J ‘
35 & AN .‘(\
ISR
e @Q é)‘\’w
20$<~2‘§ \.
oF \A_. PSS\
g N\ |
10 :\\v \0 —
5 f *;: —_ H——
0" 1 a 2 3 4 5 6 7 9 16 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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4214 Ceramics, glass and stone materials
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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

Key
contact period, s

D

Ts surface temperature, °C . s\
1 nobumn . C)\
2 burn threshold &\
3 burn 6)\

Figure 5 — Burn %@d spr
421.5 @stlcs

91\3 d stone materials

Figure 6.

threshold sprea

—
o
SV

& contact with hot, smooth surface made of ceramics,
n

Th@@thr@)pread @astlcs (polyamide, acrylglass, polytetrafluorethylene, duroplastic) is shown in

st solid plastics is indicated in Figure 6. However, for plastics with heat conductivity properties

NOTE s@ very different levels of thermal conductivity, depending on chemical composition. The burn

which differ markédly from those of the materials given here, the burn thresholds indicated cannot be used. For these

materials, burn thresholds have to be calculated, estimated or measured according to Annex A.
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105

100

7 o

95

60 >
D
Key \2\2
D contact period, s s\
Ts surface temperature, °C O Q
1 noburn . O
2 burn threshold OQ Q
3 bumn \

Figure 6 — Burn threshold spread wheg\ n contact W|th Qooth surface made of plastics

4216 Wood Q (1/
The burn threshold spread %IS ] \‘(u in F|gu§
For soft woods with Iow stur t the v at the upper limit of the spread are applicable. For hard

woods with high mms@ nten alug ower limit of the spread are relevant.

@ QQ
%O
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