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National foreword

This British Standard is the English language version of EN 61032:1998. It is
identical with IEC 61032:1997. It supersedes BS 3042:1992 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
GEL/70, Protective enclosures of electrical apparatus, which has the responsibility
to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,;

— monitor related interational and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to the old
number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. For a period
of time during the change over from one numbering system to the other,
publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement
international or European publications referred to in this document may be found in
the BSI Standards Catalogue under the section entitled “International Standards
Correspondence Index”, or by using the “Find” facility of the BSI Standards
Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 27 and a back cover.

Amendments issued since publication
Amd. No. Date Text affected
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Foreword

The text of document 70/82/FDIS, future edition 2 of IEC 61032, prepared by IEC TC 70,
Degrees of protection by enclosures, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61032 on 1998-01-01. -

This European Standard supersedes HD 601 S1:1991.

The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 1998-10-01

- latest date by which the national standards conflicting :
with the EN have to be withdrawn (dow) 1998-10-01

Annexes designated "normative” are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annexes A and B are informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61032:1997 was approved by CENELEC as a
European Standard without any modification.

Copyright by the European Committee For Electrotechnical Standardization
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PROTECTION OF PERSONS AND EQUIPMENT BY ENCLOSURES -
PROBES FOR VERIFICATION

1 General

1.1 Scope and object

This International Standard specifies details and dimensions of test probes intended to verify

the protection provided by enclosures with regard to:

— protection of persons against access to hazardous parts inside the enclosure;

-~ protection of the equipment inside the enclosure against ingress of solid foreign objects.

The object of this International Standard is:

— to bring together in one publication object probes and access probes currently specified in
other standards, together with any necessary new probes;

— to guide technical committees in the selection of test probes;

- to encourage those concerned to specify test probes in accordance with those aiready
specified in this International Standard rather than modify details and dimensions;

- to limit the further proliferation of types of test probe.

1.2 General recommendations

~ When selecting probes, priority should be given to IP code probes.

The use of other probes, particularly probes which are not specified in this International
Standard, shouid be limited to cases where the use of an |IP code probe is for some reason
impractical. '

NOTE 1 - The selection of a test probe for a particular purpose is the responsibility of the relevant technicai
committees.

NOTE 2 - Technical committees wishing to develop new probes or to modify existing probas should submit
proposals to technical committee 70 for amendment of this standard.

Application of the probes, test conditions, acceptance conditions and the procedure in case of
conflicting test results are the responsibility of the relevant product committee.

Certificates based on test probes conforming to the first edition of 1EC 61032 shouid remain
valid.

Cprright by the European Committee For Electrotechnical Standardization
Fri Jun 20 16:23:02 2003
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60050(826): 1982, International Electrotechnical Vocabulary (IEV) — Chapter 826: Electrical
installations of buildings

IEC 60529: 1989, Degrees of protection provided by enclosures (IP Code)

IEC 60536: 1976, Classification of electrical and electronic equipment with regard to protection
against electric shock

ISO 4287-1: 1984, Surface roughness ~ Terminology — Part 1: Surface and its parameters

3 Definitions

For the purpose of this International Standard the following definitions apply:

3.1 Enclosure

A part providing protection of equipment against certain external influences and, in any
direction, protection against direct contact [IEV 826-03-12]

el | 1111

NOTE - This definition taken from the International Electrotechnical Vocabulary (IEV) needs the following additional
explanations:

a) Enclosures provide protection of persons or livestock against access to hazardous parts.

b) Barriers, shapes of openings or any other means - whether attached to the enclosure or formed by the
enclosed equipment — suitable to prevent or limit the penetration of the specified test probes are considered as
a part of the enclosure, except when they can be removed without the use of a key or tool.

(see 3.1 of IEC 60529).

3.2 Hazardous part

A part that is hazardous to approach or touch (see 3.5 of IEC 60529).

3.2.1 Hazardous live part

A live-part which, under certain conditions of external influences, can give an electric shock
(see 3.5.1 of IEC 60529).

3.2.2 Hazardous mechanical part

A moving part, other than a smooth rotating shaft, that is hazardous to touch (see 3.5.2
of IEC 60529).

3.2.3 Hazardous hot or glowing part

A hot or glowing part that is hazardous to touch.

Copyright by the European Committee For Electrotechnical Standardization
Fri Jun 20 16:23:02 2003
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3.3 Access probe

A test probe simulating in a conventional manner a part of a person or a tool, or the like, held
by a person to verify adequate clearance from hazardous parts (see 3.8 of IEC 60529).

3.4 Object probe

A test probe simulating a solid foreign object to verify the possibility of ingress into an
enclosure (see 3.9 of IEC 60529).

3.5 IP code probe

A test probe to verify the degrees of protection specified in IEC 60529.

3.6 Other probe

A test probe, different from IP code probes.

3.7 Adequate ciearance for protection against access to hazardous parts

A distance to prevent contact or approach of an access probe to a hazardous part (see 3.7
of IEC 60529). :

NOTE - The requirements to verify adequate clearance are specified in |IEC 60529.

4 Classification of test probes

Test probes are classified as follows:

a) according to their designation
- |IP code probes;

— other probes;

b) according to the kind of protection they are intended to check
— access probes;
- object probes;

¢) according to the specific hazard they are intended to check

— probes mainly intended to be used to verify the protection of persons against access to
hazardous live parts or hazardous mechanical parts;

— probes specifically intended to be used to verify the protection of persons against access
to hazardous mechanical parts;

— probes mainly intended to be used to verify the protection of persons against access to
internal parts involving thermal hazard, for instance internal hot or glowing parts;

— probes intended to be used to verify the protection of equipment against ingress of solid
foreign objects.

C:byright by the Europ')’e’élrrTCmaittee For Electrotechnical Standardization
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5 List of test probes

The comparative list of test probes with their application is given in table 1. Other IEC publi-
cations should refer to a test probe of this standard by means of its code (column 2) and short
description (column 4), without reproduction of the relevant figure (column 3).

Table 1 - List of test probes

1 2 3 4 5
Probe Figure Forces to
Probe and application?) code’) No. Short description be applied
mm N
Access probes of IEC 60529
(IP code)
to verify protection of persons against A 1 — Sphere: & 50 with handle 50
access to hazardous live parts or B 2 ~ Jointed test finger 10
hazardous mechanical parts c2 3 - Rod: & 2,5 - length 100 3
D2) 4 - Wire: @ 1,0 — length 100 1
Object probes of IEC 60529
(IP code)
to verify protection of equipment 1 5 — Sphere: @ 50 50
against ingress of solid foreign 2 6 -~ Sphere: & 12,5 30
J— objects
=
= Other access probes
= to verify protection of persons against 11 7 - Unjointed test finger 50
= access to hazardous live parts or 12 8 - Cylindrical pin: @ 4 — length 50 *
= hazardous mechanical parts 13 ] - Conical pin: @ 3 to 4 — length 15 *
" 14 10 - Bar:3x1 20
w 15 - ~ Deleted -
16 - ~ Deleted -
17 11 - Wire: 20,5 *
18 12 ~ Small finger probe: & 8,6 — 10
length 57,9
19 13 - Small finger probe: & 5,6 10
length 44
Other access probes
to verify protection of persons 31 14 — Cone: @ 110/60 50
against access to hazardous 32 15 - Rod: @ 25 30
mechanical parts 33 - - Deleted -
Other access probes
to verify protection of persons 41 16 - Probe: @ 30 -
against access to hot or 42 - — Deleted -
glowing parts 43 17 ~ Bar:50x5 *
* Without appreciable force.
1) Letter codes and the single digit codes are related to the IP code.
The first numerai of the two digit codes is related to the intended use of the probe as indicated at the beginning
of the respective row.
The second numeral denotes a serial number within the group.
2) Test probes C and D are also used to verity the protection of equipment against ingress of solid foreign objects
having a diameter of 2,5 mm or greater and 1 mm or greater respectively.
3 The table lists probes and their main application only; there may be other applications as definad by the
relevant product standard.

Copyl;ight by theilriuropiean Committee For Electrotechnical Standardization
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6 Test probes

6.1 IP code probes
6.1.1 1P code probes are intended to verify

- the protection of persons against access to hazardous parts;
-~ the protection of the equipment against the ingress of solid foreign objects.

6.1.2 Access probes

a)

se—  Approximately 100 ]

w w
s

e o
8 - o
o

P~

\ £

7]

Handle Guard !
{(Insulating material) Rigid test sphere
: (metaf)

Dimensions in millimetres

This probe is intended to verify the protection of persons against access to hazardous parts. it
is also used to verify the protection against access with the back of the hand.

Figure 1 - Test probe A

Copyright by the European Committee For Electrotechnical Standardization
Fri Jun 20 16:23:03 2003



STD.BSI BS EN L103Z-ENGL 1998 ER 1b24LL9 O0L9ALAZ 963 HE

Page 9
EN 61032:1998

b)
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Handle +
w
| N ]
\\ Ingulati
/ ulating
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—
- Section A-A
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*
Section B-B

201 0,2
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Dimensions in millimetres

Material: metal, except where otherwise specified.

Tolerance on dimensions when no specific tolerance is given:

0

— on angles: _10°

- on linear dimensions: up to 25 mm: _305 mm; over 25 mm: + 0,2 mm,

Both joints shall permit movement in the same plane and the same direction through an angle of 80° with a 0°
to +10° tolerance.

This probe is intended to verify the basic protection against access to hazardous parts. It is
also used to verify the protection against access with a finger.

Figure 2 — Test probe B

Cobyrighf by t;le European Commiirttree For Electrotechnical Standardization
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c)
Sphera 35 = 0,2 &
Q0
eas—  Approximately 100 ——8w= 100 = 0,2 -
~
91 sl
] . 4’
‘ Rigid test rod
{metal)
Handle : Edges free from burrs
{insulating material) Stop face

(insulating material)

Dimensions in millimetres

This rod is intended to verify the protection of persons against access to hazardous parts. It is
also used to verify protection against access with a tool.

Figure 3 — Test probe C

d)
, Sphere 35 x 0.2 .
jesm—— Approximately 100 =~ 100 + 0.2 2‘0
o] o!
s ‘ r
Rigid test wire
Handle (metal) Edges free from burrs
(insulating material)

Stop face
{insulating material)

Dimensions in millimetres

This wire is intended to verify the protection of persons against access to hazardous parts. It is
also used to verify the protection against access with a wire.

Figure 4 — Test probe D

CBbyright by the European Comnmittee For Electrotechnical Standardization N
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6.1.3 Object probes
a)

Rigid
material

+0,08
@50 9

Dimensions in millimetres

This sphere is intended to verify the degree of protection of enclosures against ingress of solid
foreign objects having a diameter of 50 mm or greater.

E Figure 5 - Test probe 1
=
*
" .
* Rigid
material

@125 *02

Dimensions in millimetres

This sphere is intended to verify the degree of protection of enclosures against ingress of solid
foreign objects having a diameter of 12,5 mm or greater.

Figure 6 — Test probe 2

Cc;pyrigt{t by the Europeén Con{mittee For Electrotechnical Standardization
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6.2 Other access probes

6.2.1 The probes quoted in 6.2.2 and 6.2.3 are used to cover particular requirements
specified in the relevant product standards.

They should be chosen only where the use of IP code test probes is impractical.

6.2.2 Access probes to hazardous live parts or hazardous mechanical parts
Probes intended to verify the protection of persons against access to hazardous live parts or
hazardous mechanical parts:
a)
5105
o mamma

80

20

& 50 2 -— 212 e

\ Metal

| T~ insulating material

—-—-—]-

Dimensions in millimetres
For dimensions of the fingertip and tolerances: see figure 2.

This probe may be used to verify the protection of persons against access to hazardous parts,
and to verify the mechanical strength of openings in the enclosure or internal barriers.

Figure 7 — Test probe 11

Copyright by the Europeaniéommittee For Electrotechnical Standardization
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b)
/ Insulating material
/ ;@ 410,05
@25102 j 10 — — :
K —Metal f
20 4 50+ 0,15

Dimensions in millimetres
This pin is intended to be used on appliances for verifying the inaccessibility of hazardous live

parts or hazardous mechanical parts which are liable to be touched accidentally by a tool, for
example a screwdriver or similar pointed object in normal use.

Figure 8 — Test probe 12

c)

E 20 s 1501

=

p— ©o /Matal

— <
N S

% MRy A
| ® . —+

g

Sy \ / oc

™
&
Insulating material

Dimensions in millimetres

This pin is intended to verify the protection against access to hazardous live parts in class 0
equipment and class 1l equipment (see IEC 60536).

Figure 9 — Test probe 13

Cc;pyright bythe European Committee For Electrotechnical Standardization
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d)

1994 M lL24b6b9 OL94L&47 4ys HN

[ ]
o
co

H +

[} [\22

HE

P s ) |

i / ]

!

: Meta!

i R 021 0,05

1]

: \

H 4

L 80 205 g

A o =1}

' l -

Dimensions in millimetres

This bar is intended to verify the protection against access to hazardous live parts of socket-
outlets through shutters.

e)

Figure 10 — Test probe 14

@05 g,

A
LV -

Metal

Dimensions in millimetres

This wire is intended to verify protection against access to hazardous live parts of electrical

toys.

Figure 11 - Test probe 17

Copyright by the European Committee For Electrotechnical Standardization
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f)

451,6 +0,8 101,6 £ 0,3 57,9+0,15

Axes of joints
1 28,6 =0,1

}}933,1 +0,3 ﬂﬁ% . R43x00

/ / 0384103

! < i Hemisphet
= = =

/ Extension of handle Colar

7 View ‘A’

Dimensions in millimetres
-~ Finger: metal material
— Handle: insulating material

The extension of the handie represents the arm of the chiid.

The handle is provided with an extension 451,6 mm long, and the probe should be applied with or without this
extension, whichever is the more onerous condition.

Both joints shail permit movemant in the same plane and the same direction through an angle of 90°.

This probe is intended to simulate access to hazardous parts by children of more than
36 months and less than 14 years.

<= TN

Figure 12 - Test probe 18 (smali finger probe @ 8,6)

Copyrigt:f by th; European CorrnmitteeﬂFor Electrotechnical Standardization
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9)

464,308 101,6+0,3 44 £ 0,15

Axes of joints
(Al

// |

}
Z} 225402 v R28x0,08

@259+02
/ / )y | @560,

7 Hemisphen
= = =
Extension of handle
Collar

/ View ‘A’

[l
[

Dimensions in millimetres

- Finger: metal material
- Handle: insulating material
The extension of the handle represents the arm of the chiid.

The handie is provided with an extension, 464,3 mm long and the probe should be applied with or without this
extension, whichever is the more onerous condition.

Both joints shall permit movement in the same plane and the same direction through an angle of 90°,

This probe is intended to simulate access to hazardous parts by children of 36 months or less.

Figure 13 - Test probe 19 (small finger probe & 5,6)

Copyright by the ELngbéin'Committee For Electrotechnical Standardization
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6.2.3 Access probes to hazardous mechanical parts

Probes specifically intended to verify the protection of persons against access to hazardous
mechanical parts.

a)

‘ ! I,Handle

L]

[
2 110 £ 02
{
1
i
260 + 0,2
™~
o
H
2
~
I c
L,
©
-]
Material not specified
S—
— @25 :0.2
———
=
* Dimensions in millimetres
1)
*

This probe is intended to verify the protection against access to hazardous mechanical parts of
the grinding system of food waste disposal units.

Figure 14 - Test probe 31

b)

e

g 25204

S
4.

Metal

-

Dimensions in millimetres

This rod is intended to verify the protection provided by fan guards against access to
hazardous mechanical parts.

Figure 15 — Test probe 32

Copyright by;he Eu:;)pean Commitiee Forilrilectrotechnical Standardization
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6.2.4 Access probes to hazardous hot or glowing parts

Probes intended to verify the protection of persons against access to hazardous hot or glowing
parts.

a)

Material not specified
\ Metal

I
@30 £ 0,05
|

@50 + 0,2

25_%,,

80 = 1 80 = 0,2

Dimensions in millimetres

This probe is intended to verify the protection against access to giowing heating elements.

Figure 16 — Test probe 41

b)

5:00%

50£0,15

Metal . . . .
Dimensions in millimetres

This bar is intended to verify the protection of fixed and portable visibly glowing radiant heaters.

Figure 17 — Test probe 43

Copyright b;ii'lre European Committee For Electrotechnical Standardization
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7 Design characteristics of test probes
7.1 Adeqguate means (e.g. spring) shall be specified for measuring the force to be applied.

7.2 The surface roughness Ra according to 1ISO 4287-1 of metal parts of test probes, when
delivered, shall not exceed 1,6 um.

All parts of the probes that can be in contact with the test specimen shall be of a minimum
hardness of 50 HCR (Rockwell, C scale).

NOTE 1 - When it is necessary to check by electrical means, a terminal should be provided to permit connection of
an extra low voitage supply.

Unless otherwise specified in the product standards, it is recommended that the voltage of the indicator circuit is
not less than 40 V and not more than 50 V.

NOTE 2 - Test probes should be protected from corrosion. If a probe is made of material susceptible to corrosion
some protection should be afforded, especially when not in use. Use of oil and similar protection is recommended.

NOTE 3 - Handles should be designed so that they can be securely heid.

2SS
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Annex A
(informative)
Effect of tolerances of test probes on equipment
and test results
A.1 General

Test probes are well established and specified means to verify the protection of electrical
equipment with regard to access to hazardous parts.

Tight tolerances are desired to ensure compatibility and reproducibility of test results, however,
wide tolerances are required for economic manufacture of the probes and to aliow for wear due
to frequent use.

it is important that both the designers of electrical equipment with hazardous parts and the users of
test probes are aware of these facts and of the natural limits in the application of test probes.

As a matter of principle, the relevant dimensions of electrical apparatus (e.g. apertures or
clearances) should be designed to provide an ample safety margin between the hazardous
parts and the test probe taking account of the greatest tolerance applicable for the probe.

The following examples are given to explain the matter in more detail.

A.2 Test probes of undefined length

Examples: probes 17, 32, 43.

According to the test conditions specified in the relevant product standards, the purpose of the
test is to verify the protection of persons against access to hazardous parts inside an enclosure.

These probes are designed to show that no access can be made into the enclosure (see figure A.1).

Enclosure Probe

Figure A.1 - Tolerance range on the diameter of a cylindrical test probe

A: maximum aperture in the enclosure under test
B: maximum dimension of the probe

C: minimum dimension of the probe

B-C: tolerance range of the probe

Instruction for the designer of the equipment: A < C

Instruction for the user of the test probe:

A>B: test failed
A<C: test passed
C < A < B: range of uncertainty which can be avoided if the rule A < C is followed
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A.3 Test probes of defined length
Examples: probes C, D, 14, and the cylindrical parts of probes B, 11, 31, 41.

These probes simulate parts of the human body or tools held by a person.

According to the test conditions specified in the relevant product standards, the purpose of the

test is to verify the protection of persons against access to hazardous parts inside an
enclosure.

The probe may penetrate through an opening until its stop face, but adequate clearance is kept
between the probe and hazardous parts (see figure A.2).

Figure A.2 - Tolerance range on the length of a test probe

A: shortest distance of hazardous parts under test
B: maximum dimension of the probe

C: minimum dimension of the probe

B-C: tolerance range of the probe

Instruction for the designer:

A > Bincluding the specified clearance dimension in case of high-voltage equipment

Instructions for the user of the test probe:

A< C test failed
A>B test passed
C <A< B range of uncertainty which can be avoided if the rule A > B is followed
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A.4 Test probes with tapered section

Examples: probes B, 11, 13, 31, 41.

Basically the rules given in A.3 apply.

The penetration depth of the tapered section is limited by the diameter of the probe, however,
particularly in case of small taper angles there is a wide range of uncertainty, as shown in

figure A.3.

The general statements made in the initial part of this annex should be carefully noted by
designers if test probes with tapered sections need to be applied.
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Figure A.3 - Variation of penetration depth b with tapered test probes

Copyl'}ght by the Eur;pean Committee For Electrotechnical Standardization
Fri Jun 20 16:23:09 2003

Page 23
EN 61032:1998



STD.BSI BS EN blO32-ENGL 1994 M 1bZ24bbk9 08197 394 IE

Page 24
EN 61032:1998

The following graphs show the penetration depths b and their deviations as a function of the
opening widths a and the tolerance on dimensions b for test probes with tapered sections listed

in this standard:
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Figure A.4 - Tolerance range of the penetration depths b through opening width a for
test probe B: jointed test finger and test probe 11: unjointed test finger
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Figure A.5 - Tolerance range of the penetration depths b through opening width a for
test probe 13: conical pin, @ 3 to 4, 15 long
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Figure A.6 — Tolerance range of the penetration depths b through opening width a for
test probe 31: cone & 110/60
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Figure A.7 - Tolerance range of the penetration depths b through opening width a for
test probe 41: probe @ 30
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Annex B
(informative)

Rules for tolerancing future probes

B.1 Dimensions

B.1.1 Dimensions of active parts of probes should be toleranced according to tables 1, 2 and
3 of ISO 2768-1", as follows.
- Linear dimensions should be toleranced according table 1 and namely

« tolerance class fine for metallic parts, and

« tolerance class medium for insulating or not-specified parts.

— Broken edges (external radii and chamfer heights) should have tclerance class fine/medium,
as specified in table 2.

- Angular dimensions should have tolerance class fine/medium, as specified in table 3.

B.1.2 Dimensions of non-active parts, such as handles, guards, etc., are given without
tolerances.

B.2 Forces

The forces to be applied to the probes should have a tolerance of +10 %.

* 180 2768-1: 1989, General tolerances — Part 1: Tolerances for linear and angular dimensions without individual
tolerance indications
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Annex ZA (normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference,
publications. These normative references are cited at the appropriate
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated

in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendments).

provisions from other

NOTE: When an international publication has been m

odified by common modifications, indicated by {mod), the
relevant EN/HD applies.

Publication Year Title EN/HD Year
IEC 60050(826) 1982 International electrotechnical vocabulary HD 384.2 S1 1986
Chapter 826: Electrical installations of
buildings
IEC 60529 1989 Degrees of protection provided by EN 60529 1991
enclosures (IP Code) + corr. May 1993
IEC 60536 1976  Classification of electrical and electronic HD 366 S1 1977

equipment with regard to protection against
electric shock

1SO 4287-1 1984  Surface roughness - Terminology -
Part 1: Surface and its parameters

Sl 1]1111]
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