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Foreword

ISO (the Inte
eration of ng
preparing In
technical co

rnational Organization for Standardization) is a worldwide fed-
tional standards bodies (ISO member bodies). The work of
ernational Standards is normally carried out through ISO
nmittees. 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-govgrnmental, in liaison with 1SO, also take part in the work. ISO
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(IEC) on all m

closely with the International Electrotechnical Commission
atters of electrotechnical standardization.
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Introduction
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can perform its function, be transported, installed, adjuste
dismantied and disposed of under the conditions ,0)its
without causing injury or damaging health.

One method of avoiding the hazard of crushingygPparts of th

i, maintained,
intended use

e human body

is to make use of the minimum gaps specified in thig International

Standard.

In specifying minimum gaps, a number of aspects have to
consideration, such as:

— accessibility of the crushidg zones;

be taken into

— anthropometric daté\taking into account ethnic groupg likely to be

nad:

mea,
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— technical and practical aspects.

If these aspeets were further developed, the current sta
reflected in‘this International Standard, could be improved.

te of the art,
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Safety of machinery — Minimum gaps to avoid crushing

of parts of the human body

1 Scope

The obje

avoid hagards from crushing zones. It specifies minimum gaps relative to{parts of the human body a
when adgquate safety can be achieved by this method.

This Inte

hazards (e.g. impact, shearing, drawing-in).

NOTE —

2 Normative references

The follg

Internati
revision,

possibilit

bnal Standard. At the time of publication, the editions indicated were valid. All standards

registerg of currently validdntérnational Standards.

ISO/TR 1

Termino

ISO/TR 1

ogy, methoedology.

principle and specifications.

t of this International Standard is to enable the user (e.g. standard\makers, designers of| machinery) to

nd is applicable

'national Standard is applicable to risks from crushing hazards only and is not applicable to|other possible

For impact, shearing or drawing-in hazards, for example, additional or other measures need to be talen.

wing standards contain previsions which, through reference in this text, constitute prgvisions of this

are subject to

and parties to agreements based on this International Standard are encouraged to investigate the
v of applying the mast récent editions of the standards indicated below. Members of IEC and ISO maintain

2100-1:19920Safety of machinery — Basic concepts, general principles for design —{- Part 1: Basic

2100-2:1992, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical

ISO 13852:1996, Safety of machinery — Safety distances to prevent danger zones being reached by the upper

limbs.

3 Def

initions

For the purposes of this International Standard, the definitions given in ISO/TR 12100-1 and I1SO 13852 and the
following definition apply.

3.1 crushing zone: Zone in which the human body or parts of the human body are exposed to a crushing hazard.
This hazard will be generated if
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— two movable parts are moving towards one another, or

— one movable part is moving towards a fixed part.

NOTE — Seea

Iso annex A.

4 Minimum gaps

4.1 Methodology for the use of this International Standard

© SO

The method o
"Strategy for s

The user of thi

a) identify thd

b) assess the
following:

— where
minimu
— the ung
at risk,

— whethg
table 1,

— whethe
into acq

— wheths
effectiVi

c) select fronp table 1 the appropriate minimium gap relating to the body part at risk (see also annex A);

d) if adequat|
measures

If the mini
particular 1

EXAMPLE

Access of

using this International Standard shall form part of the iterative safety strategy outlingd\'in
electing safety measures” of ISO/TR 12100-1:1992.

5 International Standard shall:

crushing hazards;

risks from these hazards in accordance with ISO/TR 12100-1, paying particular attentiq

t is foreseeable that the risk from a crushing hazard involves different parts of the |
M gap given in table 1 relating to the largest of these parts shall/be applied [see also d)],

redictable behaviour of children and their body dimensions:if children are included in the p
r parts of the body could enter the crushing zone'in a configuration other than those ind

r thick or bulky clothing (e.g. protective clothing for extreme temperatures) or tools have to
ount,

r machinery will be used by persons.wearing thick-soled footwear (e.g. clogs) which will inc
e dimension of the foot;

e safety cannot be achieved by the minimum gaps selected from table 1, other or
and/or means shall be used (see e.g. ISO/TR 12100-1, ISO/TR 12100-2 and I1SO 13852).

mum gap for theslargest expected body part cannot be achieved, the following example ¢
neans of restrieting access to smaller body parts.

clause 5

n to the

ody, the

opulation

icated in

be taken

ease the

hdditional

ives one

bs having

e 1

a restricted-epen:

larger body parts to the crushing zone can be prevented by the use of protective structur
nin £

EYSRT-V2 X 2 | i."‘.

pal Pal
g gorarcatoa LT A= LA~

The possibility of access to a crushing zone for a particular part of the body is dependant on the following:

— thega

p a between the fixed and moving part or between two moving parts;

— the depth b of the crushing zone;

— the dimensions c of the opening in the protective structure and its distance d from the crushing zone.

NOTE — The dimensions for openings in relation to safety distances can be found in ISO 13852.

For certain applications there may be justifiable reasons to deviate from the minimum gaps in table 1.

Standards

dealing with these applications indicate how adequate safety can be reached.
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4.2 Values
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Table 1 gives values for minimum gaps to avoid crushing of parts of the human body. For the selection of the

appropriate minimum gap, see 4.1.

Table 1
Dimensions in millimetres
Part of body Minimum gap, a Illustration
Body 500
Head (ledst favourable position) 300
Leg 180
Foot 120
Toes 50
Arm 120
Hand
Wrist 100
Fist
Finger 25
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Protective

structure . %

N

NOTE — For an explanation of the symbols, see the example in4.1.

Figure 1
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Annex A
(informative)

lllustration of crushing zones

The indicated crushing zones and the parts of the human body considered in figure A.1 are examples only. For the
application of risk assessment, see 4.1.
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NOTE — a is the minimum gap.

Figure A.1
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