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Summary of Topics

This new Fourteenth Edition of ANSI/UL 50 dated February 29, 2024 includes (a) Optional
Performance Tests for Certain Construction Requirements; (b) Revisions to Table 6.6; (c)
Corrections to Annex B and Annex F; (d) Revision of Sketch F of Figure 6.10; (e) Addition of Annex
G

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
Decemljer 16, 2022 and June 23, Z0Z3.

All righfs reserved. No part of this publication may be reproduced, stored-in g retrieval system, or
transmifted in any form by any means, electronic, mechanical photocepying, regording, or otherwise
without prior permission of ULSE Inc. (ULSE).

ULSE provides this Standard "as is" without warranty of any kind;\either expressed or implied, including
but not [jmited to, the implied warranties of merchantability or fithess for any purpose

In no eyent will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, orcany other damages arising oyt of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative hgs been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exg¢eed the price paid for
this Stapdard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment [(including reasonable
attorneyl's fees) resulting from any. €rror or deviation introduced while purchaser i storing an electronic
Standard on the purchaser's comiputer system.
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Commitment for Amendments

This standard is issued jointly by the Association of Standardization and Certification (ANCE), the
Canadian Standards Association (operating as “CSA Group”), and ULSE Inc. (ULSE). Comments or
proposals for revisions on any part of the standard may be submitted to ANCE, CSA Group, or ULSE at
anytime. Revisions to this standard will be made only after processing according to the standards
development procedures of ANCE, CSA Group, and ULSE. CSA Group and ULSE will issue revisions
to this standard by means of a new edition or revised or additional pages bearing their date of issue.
ANCE will incorporate the same revisions into a new edition of the standard bearing the same date of
issue as the CSA Group and ULSE pages.

Copyright © 2024 ANCE

Rights reserved in favor of ANCE.

ISBN 978-1-4883-5040-5 © 2024 Canadian Standards Association

All rights reserved. No part of this publication may be reproduced.in;any form whatsoever without the
prior permission of the publisher.

This Sfandard is subject to review within five years from the date of publication, anfl suggestions for its
improvement will be referred to the appropriate committee”To submit a proposall for change, please
send the following information to inquiries@csagroup.erg and include "Proposall for change" in the
subjecf line: Standard designation (number); relevant-clause, table, and/or figure lnumber; wording of
the proposed change; and rationale for the change!

To purg¢hase CSA Group Standards and related publications, visit CSA Group’s Online Store at
www.csagroup.org/store/ or call toll-free 1-800-463-6727 or 416-747-4044.

Copyright © 2024 ULSE INC.

Our Standards for Safety are copyrighted by ULSE Inc. Neither a printed nor glectronic copy of a
Standgrd should be altered'in any way. All of our Standards and all copyrights, ownerships, and rights
regarding those Standards shall remain the sole and exclusive property of ULSE Ing.

This ANSI/UL Standard for Safety consists of the Fourteenth Edition. The most recent designation of
ANSI/UL 50 as-an-American National Standard (ANSI) occurred on February 29, 4024. ANSI approval
for a standard'does not include the Cover Page, Transmittal Pages, Title Page (frgnt and back), or the
Preface.

Comments or proposals for revisions on any part of the Standard may be submitted to ULSE at any
time. Proposals should be submitted via a Proposal Request in the Collaborative Standards
Development System (CSDS) at https://csds.ul.com.

For information on ULSE Standards, visit http://www.shopulstandards.com, call toll free 1-888-853-3503
or email us at ClientService@shopULStandards.com.



https://ulnorm.com/api/?name=UL 50 2024.pdf

NMX-J-235/1-ANCE-2024 ¢+ CSA C22.2 No. 94.1:24 ¢+ UL

FEBRUARY 29, 2024 50
CONTENTS
g = = o -
S Tt o] o P
2 Units Of MEASUIEIMENT .. ...eeiieiie et e e e e e e et e et e e e e e e e eneeaeenns
K B O] 191 Yo ] 1 1= o1 -0
O S (=1 (= o7 Y= N
I B 1< {1011 T o TP
(ST 00T T (U o o] o AP 1"
T B C 7Y T=T | N 1
6.2 ODbSEIVAtioON WINAOWS ... ...ttt et eeee e e e e e e e e e aeeaeenas 12
6.3 OPENINGS ...ceieiiiiieiiii et eeni e e eee s Db e 12
6.4 Sheet metal eNClOSUIES.........ocovviieiiiiiieieeeeeeeeee et b e, 14
6.5 Castmetal encloSUreSs .........ccocevvviviieiiiiiieiecieeieeeeeeeee L 24
6.6 Polymeric materials ............cccoovvviiiiiiiiiiiincciccieee o S b 24
I A 070 )V Z=T =T Lo e (oo ] = S S 26
6.8 HINGES ..ovniiiii e D Y b 34
6.9 Latchesand handles..........cooooovieiiiiiii S b 36
6.10 Connections for wiring SyStemS..........coovvvvcie oo b e 36
B6.11 Conduit hubS ......cooviiii i ) b, 37
6.12 Field-installed accessories/KitS............... i, 38
A T2 14 U T P PPN ST 38
7.1 Enclosures and accessories/Kits .....ow. i 38
7.2 Castmetal enCloSUre .........coeeee e a0 38
7.3 Cast-aluminum eNCIOSUIE. ..o . e b e 38
7.4 EXIENSION ..ooviiniiiiiiiie @0 b, 39
7.5 Insulating material ........... o0 e 39
7.6 POlyMErIC ENCIOSUIE ... 557 e 39
7.7 Conduit hubs, closure‘plates, and other equipment ..................cooo b 39
7.8 Ventilated eNCIOSUIES...........oiniiiiiii b 39
. T I LT et PP 39
8.1 Comparative deflection test (enclosure).............coooivviiiiiiiiiniincb 39
8.2 Deflection test (doors and COVErS).........oooviiuiiiiiiiiiiiiiieiiiiieeecii b, 40
8.3 Hinge stréngth test ... b 40
8.4 Multiple knockouts test..........ccooiiiiiiiii 40
8.5 Rolymeric enclosures —bonding test .........cocoooviiiiiiiiiin 41
8.6\ Polymeric enclosures — rigid metallic conduit connectiontest...........loccoiiiiiiiiininnnn... 41
8.7 Metallic enclosure threaded opening test..............ccooiiiiiiiii b 43
8.8 Metallic enclosure conduithubtest..............cccoovviiiiiiiiiiiiiiiii i 44
8.9 ROd NIy 1St . ... e 44
8.10 Crushing resistanCe teSt.........ciiiiiiii e 44
8.11 MoId StreSS relief 1St ...ovniiiiii e 45
8.12 CoVer PUILEEST ... e e et 46
8.13 Side wall defleCtion teSt..... ... 47
9  Cabinets and CULOUL BOXES.........ccuiiiiieiieit e e e e et e e eeans 49
O T B C 7Y T=T = N 49
9.2 Sheetmetal CabiNets .........oiiii i e 49
10 JUNCHON @NA PUII BOXES.....cu ittt e e e e e e e e e e e e et e e e en 49
O € T=T o T = | N 49
O O 01V £ 3= TaTo o Lo Y] = N 50
L0 I 070 T3 o [ 1 o] o 1T 1 0 o - 70 PR 50
O Yo BT o] g aT=Y a1 e | o181 o o |1 0o [ 51
10.5 RemMOVADIE SIAES ... v et 52
10.6 Marking details ........cooeuniiii e 52


https://ulnorm.com/api/?name=UL 50 2024.pdf

NMX-J-235/1-ANCE-2024 ¢+ CSA C22.2 No. 94.1:24 + UL

4 50 FEBRUARY 29, 2024
10.7 Airhandling SPACES. .. .c.uu it e 53
TO.8 VOIUME ..o ettt ettt et e et e e e e enas 53
OIS I =T o] o =g o= 53
ANNEX A (Normative) —- STANDARDS FOR COMPONENTS
ANNEX B (Normative) - REFERENCE STANDARDS
ANNEX C (Normative — US Only Requirement) — MARKING
C1| Marking for multiple manufacturing locations.............coooiiiiiii i e, 59
C2| Components in enclosures (US requirements) ..........ocoeeeviveeveeen L 59
ANNEXD (Informative) — KNOCKOUT DIMENSIONS
ANNEX E (Normative) — ADHESIVES, ENCLOSURES, NON-MECHANICAL MEANS OF
SECUREMENT
E1| General.......o e e 61
B2 | TestS . A e 61
o B =TT - | P 61
E2.2 Adhesive aging test sequence.. sl o i 61
E2.3 Mechanical tests .........oooii S e 62
ANNEXF (Informative) —- END PRODUCT CONSIDERATION
FA General. ... 8 e 64
F2 | Encapsulated ProdUCES.........coiiiniiiii e 64
N B B =Y g 11 o T ST 64
22072 0701 3 1S3 i {1 o7 o o ! S 64
2 T 1 = £ et S 64
ANNEX G (Normative — Mexico Only Requirement) — RESISTANCE TO IMPACT
L€ I I € 1Y L= | P SR 67
G2 | “Resistance to IMpact TESt .........c.oiiiiiiiiiii e b, 67
G2.1 Hand-supported €qQUIPMENT .........ooeuieiiei e e e e e e e e e e e e e e enaeenaeenneenaeeanes 67
G2.2 Permanently wired equipment, or floor-supported equipment ..............cccoooiiiiiiieennnnn. 68
G3 Conditioning for Equipment Intended for Outdoor Use and Indoor Equipment Intended for Use
1 Oo] ol ooz o] o = U SPP 71
G4 IMPACt TESE RESUILS .....oeiiiii e e e e e e e 71


https://ulnorm.com/api/?name=UL 50 2024.pdf

NMX-J-235/1-ANCE-2024 ¢+ CSA C22.2 No. 94.1:24 ¢+ UL
FEBRUARY 29, 2024 50 5

Preface

This is the harmonized ANCE, CSA Group, and ULSE standard for Enclosures for Electrical Equipment,
Non-Environmental Considerations. It is the fourth edition of NMX-J-235/1-ANCE, the third edition of
CAN/CSA C22.2 No. 94.1, and the fourteenth edition of UL 50. This edition of NMX-J-235/1-ANCE
supersedes the previous edition published on October 16, 2015. This edition of CSA C22.2 No. 94.1
supersedes the previous edition published in 2015. This edition of UL 50 supersedes the previous edition
published on October 16, 2015.

This harmonized standard was prepared by the Association of Standardization and Certification (ANCE),
CSA Group, and ULSE. The efforts and support of the CANENA Technical Harmonization Committee
70/31 Enclosures Working Group are gratefully acknowledged.

This Standard is considered suitable for use for conformity assessment withih|the stated scope of the
standardl.

The preisent Mexican standard was developed by the CT CDI Control y-Distribucipn Industrial from the
Comité de Normalizacion de la Asociacién de Normalizacién y Certtificacion, A.C.[ CONANCE, with the
collaborgtion of the enclosures manufacturers and users.

This Stgndard was reviewed by the CSA Integrated Commitfee’' on Enclosures, under the jurisdiction of the
CSA Tgchnical Committee on Industrial Products and “the CSA Strategic Stdering Committee on
Requirements for Electrical Safety, and has been formally approved by the CSA Jlechnical Committee.
This Standard has been developed in compliancecwith Standards Council of Canada requirements for
Nationa| Standards of Canada. It has been published as a National Standard of Cangda by CSA Group.

Application of Standard

Where reference is made to a specificinumber of samples to be tested, the specified jnumber is considered
a minimum quantity.

Note: AltHough the intended primaty, application of this standard is stated in its scope, it is important fo note that it remains the
responsibllity of the users of the,standard to judge its suitability for their particular purpose.

Level of harmonization

This staphdard uses the IEC format but is not based on, nor is it considered equivalent to, an IEC standard.

This staphdard is published as an equivalent standard for ANCE, CSA Group, and ULSE.

An equivalent standard is a standard that is substantially the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for differences from IEC

The THSC investigated and found no existing IEC standards or work programs covering the scope of the
products in this Standard.
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Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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ENCLOSURES FOR ELECTRICAL EQUIPMENT, NON-
ENVIRONMENTAL CONSIDERATIONS

1 Scope

1.1 This standard applies to enclosures for electrical equipment intended to be installed and used in non-
hazardous locations in accordance with the Canadian Electrical Code, Part |, CSA C22.1, the provisions of
the National Electrical Code, NFPA 70, and the provisions of Mexico's Electrical Installations, NOM-001-
SEDE, as follows:

q) Enclosures for indoor locations, Types 1, 2, 5, 12, 12K, and 13; and

i) Enclosures for indoor or outdoor locations, Types 3, 3X, 3R, 3RX, 3§;3SX|4, 4X, 6, and 6P.

1.2 This standard covers the non-environmental construction andY.performarice requirements for
enclosufes to provide a degree of protection to personnel against inecidental contact with the enclosed
equipment. The additional environmental construction and performarnce requirements for enclosures are
located jn CSA C22.2 No. 94.2, UL 50E, and NMX-J-235/2-ANCE-(See Annex B, Ref. No. 15), which are
intended to be used in conjunction with this standard.

1.3 Where an individual product standard contains requirements that are at variahce with those of this
standardl, the requirements of the individual product standard take precedence.

1.4 In the United States and Mexico, cabinets:and cutout boxes and junction and pull boxes are covered
by Clauses 9 and 10 of this Standard. In.€anada, junction boxes, cutout boxed, and pull boxes are
covered by CSA C22.2 No. 40 and are not covered by this standard. See Annex B, Rgf. No. 12.

1.5 Outlet boxes having a volume(of not more than 1640 cm?® (100 in®) are covergd by CSA C22.2 No.
18.1, NIMX-J-023/1-ANCE, and the*UL 514 series (see Annex B, Ref. No. 6 and 13) and are not covered
by this gtandard.

1.6 In[Canada and the"United States, swimming pool type junction boxes are covered by CSA C22.2 No.
89 and UL 1241 (seetAnnex B, Ref. No. 11) and are not covered by this standard.

2 UniI of Measurement

2.1 The\values given in Sl (metric) units shall be normative. Any other valugs given shall be for
informational purposes only.

3 Components

3.1 Except as indicated in 3.2, a component of a product covered by this standard shall comply with the
requirements for that component. See Annex A for a list of standards covering components generally used
in the products covered by this standard. A component shall comply with the ANCE, CSA Group, or UL
standards as appropriate for the country where the product is to be used.

3.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.
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3.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

3.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

4 References

4.1 For undated references to standards, such reference shall be considered to refer to the latest edition
and all revisions to that edition up to the time when this standard was approved. For dated references to
standards, such reference shall be considered to refer to the dated edition and all revisions published up
to the tinje The standard was approved.

4.2 In Canada, general requirements are as indicated in Annex B, Ref. No. 10.

5 Definitions

5.1 The following definitions apply in this standard:

5.2 ACCESSIBLE EDGES - Edges that are subjectto./contact by persons [installing, using, or
maintainjng the product.
5.3 BOX - That portion of an enclosure not includingsthe cover or door.

5.4 BREAKOUT - A portion of a wall of a cast or molded enclosure so fashioned, usually by the use of
one or njore rings of reduced thickness of the wall material, that the material within the outer perimeter of
the ring [to be removed may be readily(broken away at the time of installation in[ order to provide an
opening [similar to that provided by a kiiockout.
INET — See Annex B, Ref. No. 17.

5.6 CQVER - An unhinged portion of an enclosure that covers an opening.

5.7 CUTOUT BOX<See Annex B, Ref. No. 17.

parts whjch\result in a risk of injury, ingress of foreign solid objects, and/or ingress of water as verified by
standardized-test-rethods:

5.8 DEGREE-OF PROTECTION — The extent of protection provided by an enclosTre against access to

5.9 DESIGN TESTS - Tests to demonstrate performance of a product designed to applicable standards;
they are not intended to be production tests.

5.10 DOOR - A hinged portion of an enclosure that covers an opening.

5.11 ENCLOSURE - A surrounding case constructed to provide a degree of protection to personnel
against access to hazardous parts and to provide a degree of protection to the enclosed equipment
against specified environmental conditions. The specific enclosure types, their applications, and the
environmental conditions for which they are designed to protect against are as follows:

TYPE 1 — Enclosures constructed for indoor use to provide a degree of protection to personnel
against access to hazardous parts and to provide a degree of protection against ingress of solid
foreign objects (falling dirt).
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TYPE 2 — Enclosures constructed for indoor use to provide a degree of protection to personnel
against access to hazardous parts; to provide a degree of protection against ingress of solid foreign
objects (falling dirt); and to provide a degree of protection with respect to harmful effects on the
equipment due to the ingress of water (dripping and light splashing).

TYPE 3 — Enclosures constructed for either indoor or outdoor use to provide a degree of protection
to personnel against access to hazardous parts; to provide a degree of protection against ingress
of solid foreign objects (falling dirt and windblown dust); to provide a degree of protection with
respect to harmful effects on the equipment due to the ingress of water (rain, sleet, and snow); and
that will be undamaged by the external formation of ice on the enclosure.

TYPE 3R — Enclosures constructed for either indoor or outdoor use to provide a degree of
protection to personnel against access to hazardous parts; to provide a degree of protection

gainst ingress of solid foreign objects (falling dirt); to provide a degree of pro
armful effects on the equipment due to the ingress of water (rain, sleet,.and §
ndamaged by the external formation of ice on the enclosure.

['YPE 3S — Enclosures constructed for either indoor or outdo®r use to
rotection to personnel against access to hazardous parts)to provide a
gainst ingress of solid foreign objects (falling dirt and windblown dust); td
rotection with respect to harmful effects on the equipment’due to the ingres
nd snow); and for which the external mechanism(s) remain operable when ig

['YPE 3X — Enclosures constructed for eitherindoor or outdoor use to
rotection to personnel against access to hazardous parts; to provide a
gainst ingress of solid foreign objects (falling dirt and windblown dust); tg
rotection with respect to harmful effects on the equipment due to the ingres
nd snow); that provide an increased ‘level of protection against corros
ndamaged by the external formationof ice on the enclosure.

[YPE 3RX — Enclosures canstructed for either indoor or outdoor use to
rotection to personnel agdinst access to hazardous parts; to provide a
gainst ingress of solid fareign objects (falling dirt); to provide a degree of pro
armful effects on the equipment due to the ingress of water (rain, sleet, and

ncreased level oflprotection against corrosion; and that will be undama3
brmation of ice onthe enclosure.

['YPE 3SXy=“Enclosures constructed for either indoor or outdoor use to
rotectionyto personnel against access to hazardous parts; to provide a
gainstuingress of solid foreign objects (falling dirt and windblown dust); tg
rotection with respect to harmful effects on the equipment due to the ingres

tection with respect to
snow); and that will be

provide a degree of
degree of protection
provide a degree of
5 of water (rain, sleet,
e laden.

provide a degree of
degree of protection
provide a degree of
5 of water (rain, sleet,
on; and that will be

provide a degree of
degree of protection
tection with respect to
snow); that provide an
ged by the external

provide a degree of
degree of protection
provide a degree of
5 of water (rain, sleet,

nd qnnw)' that pm\/idp an increased level of pmtp(‘finn againat COrrosi

; and for which the

external mechanism(s) remain operable when ice laden.

TYPE 4 — Enclosures constructed for either indoor or outdoor use to provide a degree of protection
to personnel against access to hazardous parts; to provide a degree of protection against ingress
of solid foreign objects (falling dirt and windblown dust); to provide a degree of protection with
respect to harmful effects on the equipment due to the ingress of water (rain, sleet, snow, splashing
water, and hose-directed water) and that will be undamaged by the external formation of ice on the
enclosure.

TYPE 4X — Enclosures constructed for either indoor or outdoor use to provide a degree of
protection to personnel against access to hazardous parts ; to provide a degree of protection
against ingress of solid foreign objects (falling dirt and windblown dust); to provide a degree of
protection with respect to harmful effects on the equipment due to the ingress of water (rain, sleet,
snow, splashing water, and hose-directed water); that provides an increased level of protection
against corrosion; and that will be undamaged by the external formation of ice on the enclosure.
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5.12

TYPE 5 — Enclosures constructed for indoor use to provide a degree of protection to personnel
against access to hazardous parts; to provide a degree of protection against ingress of solid foreign
objects (falling dirt and settling airborne dust, lint, fibers, and flyings); and to provide a degree of
protection with respect to harmful effects on the equipment due to the ingress of water (dripping
and light splashing).

TYPE 6 — Enclosures constructed for either indoor or outdoor use to provide a degree of protection
to personnel against access to hazardous parts; to provide a degree of protection against ingress
of solid foreign objects (falling dirt); to provide a degree of protection with respect to harmful effects
on the equipment due to the ingress of water (rain, sleet, snow, hose-directed water and the entry
of water during occasional temporary submersion at a limited depth); and that will be undamaged

Ih I VaValalliFaVal
DUUUINLUU

by the external formation of ice on the enclosure.

TIYPE 6P — Enclosures constructed for either indoor or outdoor use tg

fotection to personnel against access to hazardous parts; to providé)a

gainst ingress of solid foreign objects (falling dirt); to provide a degree of-prof
armful effects on the equipment due to the ingress of water (rain, ‘sleet,
ater, and the entry of water during prolonged submersion at a‘limited de
hdamaged by the external formation of ice on the enclosure.

cC = 0T

YPE 12 — Enclosures constructed (without knockouts) for indoor use to
rotection to personnel against access to hazardous,‘parts; to provide a

gainst ingress of solid foreign objects (falling dirt and“circulating dust, lint, f
rovide a degree of protection with respect to harmful effects on the equipmsg
f water (dripping and light splashing); and to provide a degree of protection a
hd consequent seepage of oil and non-corrasive coolants.

QO T O T —

YPE 12K — Enclosures constructed(with knockouts) for indoor use to
fotection to personnel against access to hazardous parts; to provide a
gainst ingress of solid foreign objects (falling dirt and circulating dust, lint, f
fovide a degree of protection with respect to harmful effects on the equipmsg
f water (dripping and light splashing); and to provide a degree of protection a
hd consequent seepage'of/oil and non-corrosive coolants.

D O T T —

TIYPE 13 — Enclosures constructed for indoor use to provide a degree of pr
apainst access to“hazardous parts ; to provide a degree of protection agz
reign objects, (falling dirt and circulating dust, lint, fibers, and flyings); to
rotection with respect to harmful effects on the equipment due to the ingre
hd light splashing); and to provide a degree of protection against the spra
bepage of oil and non-corrosive coolants.
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5.13 JUNCTION OR PULL BOX — An enclosure which is provided with a cover secured by fasteners
other than hinges.

5.14 KNOCKOUT - A portion of a wall of a sheet metal enclosure so fashioned that it may be removed
readily by a hammer, screwdriver, and pliers at the time of installation in order to provide a hole for the
attachment of an auxiliary device or raceway, cable, or fitting.

5.15 NONVENTILATED- Constructed so as to provide no intentional circulation of external air through
the enclosure.

5.16 OIL-RESISTANT GASKETS — Gaskets made of material that is resistant to oil and oil fumes.

517 OUTDOOR LOCATIONS - Areas that are exposed to the weather.
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518 THREADED CONDUIT ENTRY — A conduit entry that is threaded so as to secure a rigid conduit
without the use of a bushing or locknut.

5.19 VENTILATED - Constructed so as to provide for the circulation of external air through the enclosure
to remove excess heat, fumes, or vapors.

6 Construction

6.1 General
6.1.1  An enclosure shall completely enclose all live parts that may be housed in it.
6.1.2 All enclosures, other than those designed to be free standing or those idgsigned for a specific
installation, such as a cast-metal box intended to be installed in poured concrete, shall be provided with
means for mounting.
6.1.3 Any part that is not required in order to comply with the requirements in this standard and does not
serve td maintain the mechanical, electrical, or environmental integrity of the enclosure need not comply
with the|requirements of this standard.
6.1.4 An enclosure, frame, or similar device shall not have.accessible edges thaf are sharp or pointed
such that they constitute a risk of injury to persons during normal installation, mpintenance, and use,
unless:
3) Accessible edges are protected by guards or the use of handles to minifnize access to sharp
g¢dges or points, or
ih) An accessible edge or portion of ‘an accessible edge is required to be sharp in order to perform a
working function, or
¢) If it is possible to ayoidthe hazard through proper procedures, then| signs, labels or the
rmanufacturer’s instructions shall describe the procedure to avoid the hazard during installation,
maintenance, and use:
When cpnsidering sharp.edges and points, all stages of the installation process shall|be considered.
6.1.5 \WWhenever reference measurements are necessary to determine that a part fs mentioned in 6.1.4
is not syfficiently sharp to constitute a risk of injury to persons, the method described in Annex B, Ref. No.
9, shall apply.-In Canada, 6.1.5 shall not apply.

6.1.6 An enclosure shall have the necessary strength and rigidity to maintain its shape so that doors will
close tightly .

6.1.7 Metal into which screws are threaded shall provide for the engagement of at least two full threads,
other than as permitted by 6.1.8. Sheet metal shall be permitted to be extruded at a tapped hole to give the
thickness necessary for two full threads if the original thickness is not less than the pitch of the thread.
Rivets, screws, bolts, and similar fastenings in a sheet-metal enclosure shall have a diameter at least 50
percent greater than the thickness of the finished sheet metal with which they are used.

6.1.8 The following combinations of minimum number of threads and minimum thickness steel shall be
considered acceptable:

a) 32 threads per 25.4 mm (32 threads per inch) installed in 1.35 mm (0.053 in);

b) 28 threads per 25.4 mm (28 threads per inch) installed in 1.70 mm (0.067 in);
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