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TC 31/Publication 60079-1 (2001), Fourth edition/I-SH 01

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS AMOSPHERES -
Part 1: Flameproof enclosures "d"
INTERPRETATION SHEET

This interpretation sheet has been prepared by IEC technical committee 31: Electrical
apparatus for explosive atmospheres.

The text of this interpretation sheet is based on the following documents:

ISH Report on voting
31/655/ISH 31/665/RVD /\

Full information on the voting for the approval of this interpret§tion et\carnbe found in the

report on voting indicated in the above table.

Qt exist at the worst case dimensions
simultaneously. Also a statistical treatmen tole es, such as “RMS”, may be required

requirement of this standard that the
. Also, it is not a requirement of this standard

Furthermore, it is
manufacturer's m and
that m and k be h{

wploying a cylindrical joint of a shaft gland for a rotating
grings, it is understood that the test gap ig is based on the
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CE 31/Publication 60079-1 (2001), Quatrieme édition/I-SH 01

MATERIEL ELECTRIQUE POUR ATMOSPHERES ELECTRIQUES GAZEUSES —
Partie 1: Enveloppes antidéflagrantes «d»
FEUILLE D'INTERPRETATION

Cette feuille d’interprétation a été établie par le comité d'études 31 de la CEIl: Matériel
électrique pour atmospheres explosives.

Le texte de cette feuille d’interprétation est issue des documents suivants:

ISH Rapport de vote
31/655/ISH 31/665/RVD A\
Le rapport de vote indiqué dans le tableau ci-dessus donne toue in ation sur I& vote ayant

abouti a I'approbation de cette feuille d’interprétation.

Il est reconnu que dans un assemblage,Noutes I ¥e-gont simultanément pas a leurs
dimensions les plus défavorables. batistique des tolérances, comme la
méthode de la valeur quadratique moyen eut &tre requis pour la vérification de m
et k.

De plus il est admis o exige pas que les calculs de m et de k du
constructeur soiep{ vé e n'exige pas non plus que m et k soient vérifiés par
des mesures.

Paragraphes 15.2/1.

d'arbre pouriune ante avec des éléments de roulement de palier , l'interstice
j > ritique du diameétre du tableau 1 ou du tableau 2 et non sur la

n'est donc pas nécessaiteour cette édition et les suivantes.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES —

Part 1. Flameproof enclosures "d"

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

participate in this preparatory Work International,
with the IEC also participate in this preparation. The IEC collaborates clo \ a2l Organization
for Standardization (ISO) in accordance with conditions deterp € 2 ween the two
organizations.

2) The formal decisions or agreements of the IEC on technica
international consensus of opinion on the relevant subjects g
from all interested National Committees.

3) The documents produced have the form of re
of standards, technical specifications,
Committees in that sense.

4) In order to promote international unlflcatlon

5) The IEC provides no mark

6) Attention is drawn to the ments of this International Standard may be the subject

of patent rights Tz IE e for identifying any or all such patent rights.
International Standard g hasybeen prepared by subcommittee 31A: Flameproof
enclosures, of IEC A€ - , ite : Electrical apparatus for explosive atmospheres.

FDIS Report on voting

31A/89/FDIS 31A/91/RVD

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

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

This standard is to be read in conjunction with IEC 60079-0, the requirements of which apply to
electrical apparatus with flameproof enclosures.

Annexes A, B and C form an integral part of this standard.
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The committee has decided that the contents of this publication will remain unchanged until
2002-12. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

The contents of the corrigendum of June 2001 have been included in this copy.

@%
S
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ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -

Part 1: Flameproof enclosures "d"

1 Scope

This part of IEC 60079 contains the specific requirements for the construction and testing of
electrical apparatus with the type of protection flameproof enclosure "d", intended for use in
potentially explosive gas atmospheres.

2 Normative references

The following normative documents contain provisions which, \throughyreferex n this text,
constitute provisions of this part of IEC 60079. For dated referensesxsubsequent’amendments

based on this part of IEC 60079 are encouraged to jr
most recent editions of the normative documents ind
latest edition of the normative document referred
registers of currently valid International

IEC 60061 (all parts), Lamp caps a
interchangeability and safety

IEC 60079-0:1998, Electriea , flos' evgas atmospheres — Part 0: General
requirements

IEC 60079-1A:1975, Elect s foxk exptesive gas atmospheres — Part 1: Construction
and verification rest o ¢s of electrical apparatus — First supplement:
Appendix D: Me ‘@o est fokascetaimqent of maximum experimental safe gap

IEC 60079-7:1990F 1 tUs” for explosive gas atmospheres — Part 7: Increased
safety "e"

IEC 60112:1¢ JJS6r determining the comparative and the proof tracking indices of solid
1 der moist conditions

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

IEC 60707:1981, Methods of test for the determination of the flammability of solid electrical
insulating materials when exposed to an igniting source

ISO 31-0:1992, Quantities and units — Part 0: General principles
ISO 185:1988, Grey cast iron — Classification

ISO 965-1:1980, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles
and basic data

ISO 965-3:1980, /SO general-purpose metric screw threads — Tolerances — Part 3: Deviations
for constructional threads
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-6- 60079-1 0 IEC:2001(E)
ISO 1210:1982, Plastics — Determination of the burning behaviour of horizontal and vertical
specimens in contact with a small-flame ignition source

ISO 2738:1987, Permeable sintered metal materials — Determination of density, oil content, and
open porosity

ISO 4003:1977, Permeable sintered metal materials — Determination of bubble test pore size
ISO 4022:1987, Permeable sintered metal materials — Determination of fluid permeability

ISO 6892:1984, Metallic materials — Tensile testing

3 Definitions

For the purpose of this standard, the following definitions, in
IEC 60079-0, apply.

3.1
flameproof enclosure "d"
an enclosure in which the parts which can ignite ay

mixture, and which prevents the transmission
surrounding the enclosure

3.2
volume

3.3
flameproof joint

place where the cgK

3.5
distance (/)

shortest path through a flameproof joint, when the width of the joint L is interrupted by holes
intended for the passage of fasteners for assembling the parts of the flameproof enclosure

3.6

gap of flameproof joint (/)

distance between the corresponding surfaces of a flameproof joint when the electrical
apparatus enclosure has been assembled. For cylindrical surfaces, forming cylindrical joints,
the gap is the difference between the diameters of the bore and the cylindrical component
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3.7

maximum experimental safe gap (MESG) (for an explosive mixture)

maximum gap of a joint of 25 mm in width which prevents any transmission of an explosion in
10 tests made under the conditions specified in IEC 60079-1A

3.8
shaft
part of circular cross-section used for the transmission of rotary movement

3.9

operating rod
part used for the transmission of control movements which may be rg
combination of the two

or linear or a

3.10
pressure-piling

3.11

quick-acting door or cover
door or cover provided with a device which per
such as the movement of a lever or thé rotatig
operation has two stages:

— one for locking or unlocking;
— another for opening or closing

3.12
door or cover fixed b

door or cover, the ope
threaded fasten@

3.13

3.14

3.15

draining device

integral or separable part of a flameproof enclosure designed to permit water formed by
condensation to escape from the enclosure

4 Apparatus grouping and temperature classification

The apparatus grouping and temperature classification defined in IEC 60079-0 for the use of
electrical apparatus in potentially explosive atmospheres apply to flameproof enclosures. The
subdivisions A, B, C for electrical apparatus of Group Il also apply.

Documents

Document Sharing Hub

Full document details: IEC 60079-12001


http://www.avadocuments.com/doc/iec-60079-1-2001
http://www.avadocuments.com/doc/iec-60079-1-2001

~-8- 60079-1 O IEC:2001(E)

5 Flameproof joints

5.1 General requirements

All flameproof joints, whether permanently closed or designed to be opened from time to time,
shall comply, in the absence of pressure, with the appropriate requirements of clause 5.

The design of joints shall be appropriate to the mechanical constraints applied to them.

NOTE The values given in clause 5 constitute the necessary conditions. Additional measures may be necessary in
order to pass the non-transmission test of 15.2.

The surface of joints may be protected against corrosion.

Coating with paint or powder-coat finish is not permitted. Other coatj
the material and application procedure have been shown not to adve
properties of the joint.

5.2 Non-threaded joints
5.2.1 Width of joints (L)

The width of joints shall not be less than the mini

— the design does not rely only on a@nh Interfegen

during the type tests of clause 15, a
— the assembly meets N pA re

interference fit tolerances intQ accoungNand

— the external diame i K where the width of the joint is measured, does

not exceed 6@1.

5.2.2 Gap (i)

For flanged joints there shall be no intentional gap between the surfaces, except for quick-
acting doors or covers.

For electrical apparatus of Group |, it shall be possible to check, directly or indirectly, the gaps
of flanged joints of covers and doors designed to be opened from time to time. Figure 1 shows
an example of construction for indirect checking of a flameproof joint.
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Flame proof

enclosure 7

Cylindrical dowel

driven into hole \
|
N |

Cover L ‘

Width of joint/

Surface of cover
and dowel shall be
in the same plane

5.2.3 Spigot joints

e requirements of tables 1 and 2.)

I \B

IEC 062/01 IEC 063/01
Figure 2 Figure 3

Key
L=c+d (I, lIA, lIB, lIC)
¢ =26,0mm (lIC)
=2 3,0 mm (I, lIA, IIB)
d 20,50 L (lIC)
f <1,0mm (I, lIA, IIB, IIC)
1 Interior of enclosure

Figures 2 and 3 — Spigot joints
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5.2.4 Holes in joint surfaces

Where a plane joint or the plane part or partial cylindrical surface (see 5.2.6) of a joint is
interrupted by holes intended for the passage of threaded fasteners for assembling the parts of
a flameproof enclosure, the distance /to the edge of the hole shall be equal to or greater than
— 6 mm when the width of joint L is less than 12,5 mm;

— 8 mm when the width of joint L is equal to or greater than 12,5 mm but less than 25 mm;

— 9 mm when the width of joint L is equal to or greater than 25 mm.

The distance /is determined as follows.

5.2.4.1 Flanged joints with holes outside the enclosure (see figures

The distance /is measured between each hole and the inside of the ¢

5.2.4.3 Spigot joints where, to the edges of the
part and a plane part (see figure 7)

than or equal to 1 mm and if the gdp of the cyli
for electrical apparatus o,
or 0,1 mm for electrica ro
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Figure 8 Figure 9
Key
1 Interior of enclosure
Figures 4, 5, 6 — Holes in surfaces of flanged joints

Figures 7, 8, 9 — Holes in surfaces of spigot joints
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5.2.4.4 Spigot joints where, to the edges of the holes, the joint consists only of the plane
part (see figures 8 and 9), in so far as plane joints are permitted (see 5.2.7)

The distance /is the width of the plane part between the inside of the enclosure and a hole,
where the hole is outside the enclosure (see figure 8), or between a hole and the outside of the
enclosure where the hole is inside the enclosure (see figure 9).

5.2.5 Conical joints

Where joints include conical surfaces, the width of the joint, and the gap normal to the joint
surfaces shall comply with the relevant values in tables 1 and 2. The gap shall be uniform through
the conical part. For electrical apparatus of Group IIC, the cone angle shall not exceed 5°.

NOTE The cone angle is taken to be the angle between the vertical axis of the cone ang\{ ce of the cone.

5.2.6 Joints with partial cylindrical surfaces (not permitted for

There shall be no intentional gap between the two parts (see figutreNL.0

The width of the joint shall comply with the requirements ofdable

e flameproof joint, and their
e gap of a cylindrical

tolerances, shall ensure compliance with the relevant reguiremer
joint as given in table 1. @

IEC 070/01

— Example of a joint with partial cylindrical surfaces

5.2.7 Additional requirements for joints of electrical apparatus of Group IIC

Flanged joints are not permitted for electrical apparatus of Group IIC intended for use in

potentially explosive atmospheres containing acetylene except if the gap is 0,04 mm for
L 29,5 mm up to 500 cm3.

5.2.8 Serrated joints
Serrated joints need not comply with the requirements of tables 1 and 2 but shall have

a) at least five fully engaged serrations; and
b) a pitch greater than or equal to 1,25 mm; and
c) an included angle of 60°.
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Serrated joints shall not be used for moving parts.

Serrated joints shall satisfy the test requirements of 15.2, with the test gap, /g, between the
mating serrations as specified in 15.2 based on the manufacturer’'s maximum constructional

gap! iC-

If the manufacturer’s maximum constructional gap is different than that shown in tables 1 or 2
for a flanged joint of the same length (determined by multiplying the pitch by the number of
serrations), the maximum constructional gap shall be given in the certificate and the apparatus
marked "X".

See figure 10.1.

Table 1 — Minimum width of joint and maximum gap for enclosure Gro , II and IIB

MaX|mu’{/g\\\ B\/
Minimum
Type of joint m_ndtftl ZJf for volume (cm3) for volume (cni e (cm for volume (cm3)
oin
! V<100 100<V/$):'1'SQ\ <20 V> 2000

mm
| | 1A | 11B | | ((A HIB \\LIIA>| | | 1A |
Flanged, cylindrical 6 0,30 0,30 0,20 \) -
or spigot joints

9,5 0,35 0,30 0,20
12,5 0,40 0,30 20

0,30 0,20 | 0,40 0,20 0,15

25 0,50 0,40 0,40 0,20 | 0,50 0,40 0,20
Cylindrical Sleeve 0,30 - - - - -
joints for bearings
shaft glands - - - - -
of rotqtlng 0,30 0,20 | 0,40 0,20 -
electrical
machines 0,40 0,25 (0,50 0,40 0,20
with </>>0 0,50 0,30 | 0,60 0,50 0,25
A
Rolling- 45 \Q0,A5\ 0,30 - - - - - - - - -
element
bearings { 0,45/ 0,35 | 0,50 0,40 0,25 - - - - - -
0,50 0,40 | 0,60 0,45 0,30 | 0,60 0,45 0,30 (0,60 0,30 0,20
0,60 0,45 | 0,75 0,60 0,40 | 0,75 0,60 0,40 | 0,75 0,60 0,30
4 0,80 0,75 0,60 |080 0,75 0,45|0,80 0,75 0,45 0,80 0,75 0,40

NOTE Constrth’reqaﬁ/allk\sr\o%ded according to 1SO 31-0 should be taken when determining the maximum gap.
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Table 2 — Minimum width of joint and maximum gap for Group IIC enclosures

Minimum Maximum gap
Type of joint Coint £ T
for volume cm3 | for volume cm3 | for volume cm3 | for volume cm3
mm V<100 100 < V<500 [500<V<2000| V>2000
6 0,10 - - -
Flanged joints™) 9,5 0,10 -
15,8 0,10 -
25 0,10 0,04
c26 mm 12,5 0,15
Spigot joints d=20,5L 25 0,182) 0,182)
(figure 2) L=c+d 40 0,203 ,203)
f<1mm
6 0,10 -
Cylindrical joints 9,5 0,10
Spigot joints 12,5 0,15 -
(figure 3) 25 0,15 0,15
40 N\ 0, 0,20
6 0, - - -
Cylindrical joints for shaft glands 9,5 > 0, 0, -
Of rotating electrical machines 12,5 25 0,25 0,25 -
With rolling-element bearings <W\ % 3 0,25 0,25 0,25
N \ \\0,30 \\/ 0,30 0,30 0,30
1) Flanged joints are not permi explysive,_mix Mcetylene and air except if the gap is 0,04 mm for
L=29,5mmupto5 m3)
2) ir of cylindrical paﬁ&a
3) it of cylindrical part P’Q aset\to
NOTE The constructional v\\\rou\x@Mg to ISO 31-0 should be taken when determining the maximum gap.

Y=5T

& I
N

X; 1,5
T21,25mm
a=60°

IEC 071/01

Figure 10.1 — Example of serrated joint
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5.3 Threaded joints

Threaded joints shall comply with the requirements in tables 3 or 4.

Table 3 — Cylindrical threaded joints

Pitch 20,7 mma
Thread form and quality of fit Medium or fine tolerance quality according to ISO 965-1 and 1SO 965-3P
Threads engaged >5

Depth of engagement

Volume <100 cm3 >5

Volume >100 cm3 >8 mm

a  Where the pitch exceeds 2 mm, special manufacturing precautions may be
threads engaged) to ensure that the electrical apparatus can pass the te
internal ignition which is prescribed in 15.2.

are permitted if the test for non-transmission of an internal ignition th is paSsed when the
width of the threaded joint specified by the manufacturer is reduced b he a table 6.

Table 4 ap?\(\;%x
Pitch 20,9 m \_/
Threads provided on each part
Threads engaged

The internal and external thread OUM/e the s co\gngl d thread form, which shall be defined.

NOTE Difficulties may be jenspuntexed in achievi read engagement for tapered threads when using
standard gauging pra9'C\e.

The gasket shall therbe mounted so that

— the permissible gap and width of flanged joints or the plane part of a spigot joint are
maintained;

— the minimum width of joint of a cylindrical joint or the cylindrical part of a spigot joint are
maintained before and after compression.
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