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NATIONAL FOREWORD 
 

 
The adoption of the IEC Standard as a Malaysian Standard was recommended by the 
Working Group on Cable Management Systems under the authority of the Electrotechnical-1 

Industry Standards Committee. 
 
This Malaysian Standard is identical with IEC 61537:2001, Cable tray systems and cable 

ladder systems for cable management, published by the International Electrotechnical 
Commission (IEC). However, for the purposes of this Malaysian Standard, the following apply: 
 

a) in the source text, “this International Standard” should read “this Malaysian Standard”; 
 
b) the comma which is used as a decimal sign (if any), to read as a point; and  

 
c) the basis IEC 61537 is printed in English and French languages. However, only the 

English version is applied for this Malaysian Standard. 

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

 
NOTE.  IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure, 
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International 
Standard or is identical in technical content and structure although it may contain the minimal editorial changes 
specified in clause 4.2 of ISO/IEC Guide 21-1. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE TRAY SYSTEMS AND CABLE LADDER SYSTEMS
FOR CABLE MANAGEMENT

FOREW ORD

1)   The  IEC  (International  Electrotechnical  Commission)  is  a  worldwide  organization  for  standardization  comprising
all  national  electrotechnical  committees  (IEC  National  Committees).   The  object   of   the  IEC  is   to  promote
international  co-operation  on  all  questions  concerning  standardization  in  the  electrical  and  electronic  fields.  To
this  end  and  in  addition  to  other  activities,  the  IEC  publishes  International  Standards.  Their  preparation  is
entrusted  to  technical  committees;   any  IEC  National  Committee  interested  in  the  subject   dealt   with  may
participate  in  this  preparatory  work.  International,  governmental  and  non-governmental  organizations  liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for   Standardization   (ISO)   in   accordance   with   conditions   determined   by   agreement   between   the   two
organizations.

2)   The  formal  decisions  or  agreements  of  the  IEC  on  technical  matters  express,  as  nearly  as  possible,   an
international  consensus  of  opinion  on  the  relevant  subjects  since  each  technical  committee  has  representation
from all interested National Committees.

3)   The documents produced have the form  of recommendations for international use and are published in the form
of  standards,  technical  specifications,  technical  reports  or  guides  and  they  are  accepted  by  the  National
Committees in that sense.

4)   In  order  to  promote  international  unification,  IEC  National  Committees  undertake  to  apply  IEC  International
Standards   transparently   to   the   maximum   extent   possible   in   their   national   and   regional   standards.   Any
divergence  between  the  IEC  Standard  and  the  corresponding  national  or  regional  standard  shall  be  clearly
indicated in the latter.

5)   The  IEC  provides  no  marking  procedure  to  indicate  its  approval  and  cannot  be  rendered  responsible  for  any
equipment declared to be in conformity with one of its standards.

6)   Attention is drawn to the possibility that some of the elements of this International  Standard  may be  the  subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International  Standard  IEC  61537  has  been  prepared  by  subcommitt ee  23A:  Cable  manage-
ment systems, of IEC technical committee 23: Electrical accessories.

The text of this standard is based on the following documen ts:

FDIS Report on voting

23A/365/FDIS 23A/366/RVD

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

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

Annexes A, B, C, E, F, G, H and I are for information only.

Annex D forms an integral part of this standard.

The  committee  has  decided  that  the  contents  of  this  publication  will  remain  unchan ged  until
2004-02. At this date, the publication will be

• reconfirmed;

• withdrawn;

• replaced by a revised edition, or

• amended.
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CABLE TRAY SYSTEMS AND CABLE LADDER SYSTEMS
FOR CABLE MANAGEMENT

1 Scope

This  International  Standard  specifies  requirements  and  tests  for  cab le  tray systems  and  cabl e
ladder  systems  intended  for  the  support  and  accommodation  of  cables  and  possibly  oth er
electrical    equipment    in    electrical    and/or communication    systems installations. W here
necessary,  cable  tray  systems  and  cable  ladder  systems  may  be  used  for  the  segrega t ion  of
cables.

This  standard  does  not  apply  to  conduit  systems,  cable  trunking  systems  and  cable  ductin g
systems or any current-carrying parts.

NOTE    Cable  tray  systems  and  cable  ladder  systems  are  designed  for  use  as  supports  for  cables  and  not  as
enclosures.

2 Normative references

The  following  normative  documents  contain  provisions,  which,  through  reference  in  this  text,
constitute   provisions   of   this   International   Standard.   For   dated   references,   subsequ ent
amendments  to,  or  revisions  of,  any  of  these  publications  do  not  apply.  However,  parties  to
agreements  based  on  this  International  Standard  are  encourag ed  to  investigate  the  possibil i ty
of  applying the most recent editions of  the normative documents indicated below. For  undated
references,  the  latest  edition  of  the  normative  document  referred  to  ap plies.  Members  of  IEC
and ISO maintain registers of currently valid International Standards.

IEC 60068-2-75:1997, Environmental testing – Part 2-75: Tests – Test Eh: Ham mer tests

IEC 60364-5-523:1999, Electrical installations of buildings – Part 5: Selection and erection of
electrical equipment – Section 523: Current-carrying capacities in wiring systems

IEC 60695-2-1/1:1994, Fire hazard testing – Part 2: Test methods – Section 1/sheet 1: Glow-
wire end-product test and guidance

IEC 60695-2-4/1:1991, Fire hazard testing – Part 2: Test methods – Section 4/sheet 1: 1 kW
nominal pre-mixed test flame and guidance

ISO 4046:1978, Paper, board, pulp and related terms – Vocabulary

3 Definitions

For the purpose of this International Standard, the following definitions apply.

3.1

cable tray system or cable ladder system
assembly of  cable  supports  consisting  of  cable  tray lengths  or  cable  ladder  lengths  and  other
system components
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3.2

system component
part used within the system. System components are as fol lows:

a) cable tray length or cable ladder length

b) cable tray fitting or cable ladder fitting

c) support device

d) mounting device

e) system accessory

NOTE    System  components  may  not  necessarily  be  included  together  in  a  system.  Different  combinations  of
system components may be used.

3.3

cable tray length
system  component  used  for  cable  support  consisting  of  a  base  with  in tegrated  side  members
or a base connected to side members

NOTE    Typical examples of cable tray types are shown in figures A.1 to A.3.

3.4

cable ladder length
system component used for cable support consisting of supporting side members, fixed to each
other by means of rungs

NOTE    Typical examples of cable ladder types are shown in figure A.4.

3.5

fitting
system  component  used  to  join,  change  direction,  change  dimension  or  termina te  cable  tray
lengths or cable ladder lengths

NOTE    Typical examples are couplers, bends, tees, crosses.

3.6

cable runway
assembly comprised of cable tray lengths or cable ladder lengths and fitt ings only

3.7

support device
device  designed  to  provide  mechanical  support  and  which  may  limit  movement  of  a  cabl e
runway

NOTE    Typical examples of support devices are shown in annex B.

3.8

mounting device
system component used to attach or fix other devices to the cab le runway

NOTE    A typical example is an apparatus mounting device.

3.9

apparatus mounting device
component  used  to  accommodate  electrical  apparatus  like  switches,  socket  out l ets,  circuit-
breakers,  telephone  outlets,  etc.  which  can  be  an  in tegral  part  of  the  el ectrical  apparatus  and
which is not part of the cable tray system and cable ladder system
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3.10

system accessory
system   component   used   for   a   supplementary  function   such   as   cab le   segregation,   cable
retention, and covers, etc.

3.11

cable segregation
under consideration

3.12

metallic system component
system  component  which  consists  of  metal  only.  Screws  for  con nections  and  other  fasteners
are not considered

3.13

non-metallic system component
system  component  which  consists  of  non-metallic  material  only.  Screws  for  conn ections  and
other fasteners are not considered

3.14

composite system component
system  component  which  consists  of  both  metallic  and  non-metallic  materials.  Screws  for
connections and other fasteners are not considered

3.15

non-flame propagating system component
system component which is liable to catch fire as a result of an ap plied flame, along which the
flame  does  not  propagate  and  which  extinguishes  itself  within  a  limited  time  after  the  flame  is
removed

3.16

external influence
presence  of  water,  oil,  building  materials,  corrosive  and  polluting  substances,  and  external
mechanical forces such as snow, wind, and other environmental hazards

3.17

safe working load (SWL)
maximum load that can be applied safely in normal use

3.18

uniformly distributed load (UDL)
load applied evenly over a given area

NOTE    Methods of applying uniformly distributed loads are shown in annexes D and E.

3.19

span
distance between the centres of two adjacent support devices

3.20

internal fixing device
device for joining and/or fixing system components to other system components. This device is
part of the system but not a system component

NOTE    Typical examples are nuts and bolts.
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3.21

external fixing device
device used for fixing a support device to walls, ceilings or other structural parts. This dev ice is
not part of the system

NOTE    Typical examples are anchor bolts.

3.22

base area of cable tray length or cable ladder length
plan area available for cables

3.23

free base area
part  of  the  base  area  which  is  open  to  the  flow  of  the  air.  Ho les  in  cable  ladder  rungs  are
included in the free base area

3.24

load plate
rigid means through which a load is applied to the sample for testi ng purposes

3.25

product type
group of system components which vary in the case of

− cable runways in the width only

− cantilever brackets in the length only

− pendants in the length only

NOTE    Different jointing methods and position constitute different product types.

3.26

topological shape
group of product types which varies in thickness and height only

4 General requirements

Cable  tray systems  and  cable  ladder  systems  shall  be  so  designed  and  so  constructed  that  in
normal   use,   when   installed   according   to   the   manufacturer’s   or   responsible   ven dor's
instructions, they ensure reliable support to the cables contained therein. They shall not impose
any unreasonable hazard to the user or cables.

The  system  components  shall  be  designed  to  withstand  the  stresses  likely  to  occur  during
recommended transport and storage.

Cable tray systems and cable ladder systems according to this standard are not intended to be
used as walkways.

Compliance is checked by carrying out all the relevant tests specif ied in this standard.
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5 General conditions for tests

5.1 Tests according to this standard are type tests.

5.2 Unless otherwise specified, tests shall be carried out with cab le tray system  compon ents
or cable ladder system components assembled and installed as in normal use according to the
manufacturer's or responsible vendor's instructions.

5.3 Tests  on  non-metallic  system  components  or  composite  system  compo nents  shall  not
commence earlier than 168 h after manufacture.

5.4 Unless  otherwise  specified,  tests  shall  be  carried  out  at  an  ambi ent  temperature  of

20 °C ± 5 °C.

Unless otherwise specified, all tests are car ried out on new sampl es.

5.5 W hen toxic or hazardous processes are used, precautions should be taken to safegu ard
the person performing the test.

5.6 Unless   otherwise   specified,   three   samples   are   subjected   to   the   tests   and   the
requirements are satisfied if all the tests are met.

If only one of the samples does not satisfy a test due to an assembly or a manufacturing faul t ,
that  test  and  any  preceding  one  which  may  have  influenced  the  resul ts  of  the  test  shall  be
repeated and also the tests which follow shall be made in the req uired sequence on another full
set of samples, all of which shall comply with the requirements.

NOTE    The  applicant,  when  submitting  a  set  of  samples,  may  also  submit  an  additional  set  of  samples  which  may
be necessary, should one sample fail. The testing station will then, without further request, test the additional set of
samples and will reject only if  a  further  failure  occurs.  If  the  additional  set  of  samples  is  not  submitted  at  the  same
time, the failure of one sample will entail rejection.

5.7 If  the  relative  humidity  of  the  atmosphere  has  a  significant  effect  on  the  classified
properties of the samples under test, the manufacturer or respo nsible vendor shall declare thi s
information.

5.8 If a system component or system is coated in paint or any other substance which is likely
to affect its classified properties, then the relevant tests in this standard shall be performed on
the coated sample.

6 Classification

6.1 According to material

6.1.1 Metallic system component

6.1.2 Non-metallic system component

6.1.3 Composite system component

6.2 According to resistance to flame propagation

6.2.1 Flame propagating system component

6.2.2 Non-flame propagating system component

6.3 According to electrical continuity characteristics

6.3.1 Cable tray system or cable ladder system without electrical continuity characteristics
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6.3.2 Cable tray system or cable ladder system with electrical continuity characteristics

NOTE    For cable tray systems and cable ladder systems with PE function, see annex C.

6.4 According to electrical conductivity

6.4.1 Electrically conductive system component

6.4.2 Electrically non-conductive system component

6.5 According to material coating

6.5.1 Non-coated system component

NOTE    Examples of non-coated materials are stainless steel, aluminium alloy, PVC and glass reinforced plastic (GRP).

6.5.2 System component with metallic coating

NOTE    Examples of metallic coatings are zinc-galvanized and aluminium-electroplated.

6.5.3 System component with organic coating

NOTE    Examples of organic coatings are epoxy powder and PVC.

6.5.4 System component with metallic and organic coating

6.6 According to temperature

6.6.1 Minimum temperature as given in table 1

Table 1 – Minimum temperature classification

Minimum transport, storage,
installation and application

temperature

°C

+20

+5

–5

–15

–20

–40

–50

6.6.2 Maximum temperature as given in table 2

Table 2 – Maximum temperature classification

Maximum transport, storage,
installation and application

temperature

°C

+20

+40

+60

+90

+105

+120

+150
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6.7 According to the perforation in the base area of the cable tray length as given in table 3

Table 3 – Perforation base area classification

Classification Perforation in the base area

A Up to 2 %

B Over 2 % and up to 15 %

C Over 15 % and up to 30 %

D More than 30 %

NOTE    For the purpose of ventilation, classification D relates to
IEC 60364-5-523, subclause 523.8.2, third paragraph.

6.8 According to the free base area of cable ladder length as given in table 4

Table 4 – Free base area classification

Classification Free base area

X Up to 80 %

Y Over 80 % and up to 90 %

Z More than 90 %

NOTE    For the purpose of ventilation, classification Z relates to
IEC 60364-5-523, subclause 523.8.2, fourth paragraph.

6.9 According to impact resistance

6.9.1 System component offering impact resistance up to 2 J

6.9.2 System component offering impact resistance up to 5 J

6.9.3 System component offering impact resistance up to 10 J

6.9.4 System component offering impact resistance up to 20 J

6.9.5 System component offering impact resistance up to 50 J

7 Marking and documentation

7.1 Each system component shall be durably and legibly marked with

– the manufacturer's or responsible vendor's name or trade mark or id entification mark;

– a  product  identification  mark  which  may  be,  for  example,  a  catalogue  number,  a  symbol ,
or the like.

W hen system  components other than cable tray lengths and cable ladder lengths are supplied
in a package, the product identification mark may be, as an al ternative, marked on the package
only.

NOTE 1    The necessity to mark flame propagating system components is under consideration.

Compliance  is  checked  by  inspection  and,  for  marking  on  the  prod uct,  by  rubbing  by  hand  for
15 s  with  a  piece  of  cotton  cloth  soaked  with  water  and  again  for  15 s  wi th  a  piece  of  cott on
cloth soaked with petroleum spirit.
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After the test, the marking shall be legible.

NOTE  2    Petroleum  spirit  is  defined  as  the  aliphatic  solvent  hexane  with  a  content  of  aromatics  of  maximum

0,1 % volume, a kauributanol value of 29, an initial boiling point of 65 °C, a dry point of 69 °C and a specific gravity
of approximately 0,68 kg/l.

NOTE  3    Marking  may  be  applied,  for  example,  by  moulding,  pressing,  engraving,  printing,  adhesive  labels,  or
water slide transfers.

NOTE 4    Marking made by moulding, pressing, or engraving is not subjected to the rubbing test.

7.2 If  a  system  component  can,  by  taking  precautions,  be  stored  and  transported  at  a
temperature  outside  the  declared  temperatures  according  to  tables 1  and  2,  the  manufacturer
or responsible vendor shall declare the precautions and the al ternative temperature limits.

Compliance is checked by inspection.

7.3 The  manufacturer  or  responsible  vendor  shall  provide  in  his  li terature  all  information
necessary for the proper and safe installation and use. The SW L and impact resistance is val i d
for the whole temperature classification declared. The informat ion shall include

a)   instructions for the assembly and installation of system compo nents and for the precaut ions
required to avoid excessive transverse deflection, which could cause damage to the cabl es
(see 5.2, 9.2, 10.3, 10.7, 10.8, and 14.1),

b)   thermal expansion properties and precautions to be taken, if necessary,

c)   classification according to clause 6,

d)   relative humidity if it affects the classifications (see 5.7),

e)   information  on  holes  or  devices  when  provided  for  equipotential  bonding  (see  6.3.2)  in
particular when a specific electrical connection device is necessary,

f) precautions  for   transport   and   storage   outside   the   declared   temperat ure   classification,
where applicable (see 7.2),

g)   product dimensions (see clause 8),

h)   torque  settings  in  Nm  for  screwed  connections  and  internal  fixing  devices  as  well  as
threads, where applicable (see 9.3d) and 9.3.1),

i) end span limitations (see 10.3),

j) position and type of coupling along the span, where applicable,

k)   SW L  in  N/m  for  the  fittings  when  not  directly  supported  and  the  distance  Y   from  the
supports adjacent to the fittings (see 10.7),

l) fixing method for installing cable tray or cable ladder to the supports when declared for the
test (see 10.3, 10.4 and 10.8.1),

m)  SW L  in  N/m  for  the  cable  tray  lengths  or  cable  ladder  lengths  including  joints,  where
applicable for one or more of the following installation methods (see 10.1):

i) mounted in the horizontal plane running horizontally on multiple spans (see 10.3)

ii)   mounted in the horizontal plane running horizontally on a single span (see 10. 4)

iii)  mounted in the vertical plane running horizontally (see 10.5)

iv)  mounted in the vertical plane running vertically (see 10.6),

n)   SW L in N for cantilever brackets and if used for cab le tray only (see 10.8.1),

o)   SW L for pendants as a bending moment in Nm and/or as a force in N (see 10. 8.2),
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p)   the appropriate material specification and environmental conditions, chemical env ironments
or aggressive agents for which the product is suitable (see 14.2).

NOTE    SW L information can be given in the form of a diagram, table, or similar.

Compliance is checked by inspection.

8 Dimensions

The manufacturer or responsible vendor shall give the following informat ion:

− the overall envelope of the cross-section of the cable tray length or cable ladder length;

− the  base  width  of  the  cable  tray  length  or  cable  ladder  length  available  for  the  accom-
modation of cables;

− the  height  of  the  cable  tray length  or  cable  ladder  length  available  for  the  accommoda t ion
of cables when a cover is fitted;

− the minimum internal radius of fittings available for the accommod ation of cables;

− the dimensions of the perforations, and their arrangements on the cable tray lengths;

− the dimensions of the rungs including perforations, if any, and the cen tre line spacing of the

rungs.

NOTE    System  components,  such  as  fittings,  when  used  as  part  of  the  system,  may  change  the  effective  area
available for the accommodation of cables.

Compliance is checked by inspection.

9 Construction

The same sample may be used for all the tests in this clause.

9.1 Surfaces of  system  components which are l ikely to come in to contact with  cables  during
installation  or  use  shall  not  cause  damage  to  the  cables  when  insta lled  according  to  the
manufacturer's or responsible vendor's instructions.

Compliance is checked by inspection and, if necessary, by manual test.

9.2 Surfaces  of  system  components  which  do  not  come  into  contact  with  cables  during
installation or use and where the manufacturer or responsible vendor does not require the use
of gloves for installation purposes shall ensure safe handling.

Compliance is checked by inspection and, if necessary, by manual test.

9.3 Screwed connections and other internal fixing devices shall  be  so  designed  to  withstand
the  mechanical  stresses  occurring  during  installations  according  to  the  manufacturer's  or
responsible  vendor's  instructions  and  normal  use.  They  sha l l  not  cause  damage  to  the  cabl e
when correctly inserted.

Screwed connections can be either

a)   ISO metric threads, or

b)   a thread forming type, or

c)   a thread cutting type if suitable design provisions are made, or
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d)   threads other than a) to c) as specified by the manufacturer or respo nsible vendor.

Compliance is checked by 9.3.1 or 9.3.2 or 9.3.3.

9.3.1 Sudden or jerky motions shall not be used to t ighten reusable screwed connections. To
test the screwed connection, it shall be tightened and removed

• 10  times  for  metal  screwed  connections  in  engagement  with  a  thread  of  non-met allic

material and for screwed connections of non-metallic material,

or

• 5 times in all other cases.

The test is carried out using a suitable screwdriver or spanner to apply the torque as specifi ed
by the manufacturer or responsible vendor.

After  the  test,  there  shall  be  no  breakage  or  damage,  that  will  impair  the  further  use  of  the
screwed connection.

9.3.2 Reusable   connections   other   than   screwed   connections,   for   example   push-on   and
clamping connections, shall be tightened and removed 10 times.

After the test, there shall be no damage to impair the further use of the reusable conn ections.

9.3.3 Non-reusable connections are checked by inspection and, if necessary, by man ual test.

9.4 Any apparatus mounting device shall meet the requirement of the appropriate standard.

9.5 Cable  tray  systems  or  cable  ladder  systems  may  include  system  compo nents  for  the
segregation of cables. These shall be adequately secured to ot her system compon ents.

Compliance is checked by manual test.

NOTE    Possible requirements for covers, cable retention devices and mounting devices are under consideration.

9.5 Cable tray lengths, when perforated, shall exhibit a regular perforation pattern over the
base area.

Compliance is checked by inspection and measurement.

9.6 Cable ladder lengths shall exhibit a regular rung pattern over the base area .

Compliance is checked by inspection and measurement.

10  Mechanical properties

10.1 Mechanical strength

Cable tray systems and cable ladder systems shall provide adequate mechanical strength.

The main criterion for the SW L is safety in use of the product.
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For the declared application, the manufacturer or responsible vendor shall declare the SW L to
be tested:

– in  N/m  for  each  type  of  cable  tray  length  or  cable  ladder  length  at  specified  distances,
preferably in spans of 0,5 m increments, between the support devices,

– in N/m for each type of fitting which is not directly supported by a support device,

– in N or N/m for each type of support device.

NOTE    This information can be given in the form of a diagram or table or similar.

Compliance  for  cable  runways  is  checked  by  car rying  out  the  rel evant  tests  according  to  the
manufacturer's  or  responsible  vendor's  declaration  as  specif ied  in  10.3,  10.4,  10.5,  10.6  and
10.7 on samples of the widest and narrowest width for each product type. For the int ermediate
widths the SWLs shall then be determined by interpolation of the test resul ts. The alternative is
to  test  only  the  widest  product.  For  the  tests  specified  in  10.3,  10.4  and  10.7,  the  SWL  of  an
untested  narrower  width  may  be  derived  by  multiplying  the  SWL  of  the  tested  wid est  width  by
the factor of the narrower width divided by the widest (tested) width.

Compliance for support devices is checked by car rying out the tests specif i ed in 10.8.

Cable  tray  system  components  and  cable  ladder  system  compo nents  shall  withstand  impacts
occurring during transport, storage and installation.

Compliance is checked by the test specified in 10.9.

10.2 SWL test procedure

Deflection  measurements  shall  be  used  only  as  a  method  of  assessing  the  SWL,  if  no  clear
indication of failure occurs, i.e. where the product continues to deflect greatly without collapse.

Tests shall be carried out at the maximum and minimum temperature declared according to the
classification   in   tables   1   and   2.   During   the   test,   the   spatio-temporal   uniformity   of   the
temperature  shall  be  within  the  range  of  ±5 °C,  0,25 m  around  the  sample.  Alternatively,  tests

can be carried out

− at any temperature within the declared range if documentation is available which states that

the relevant mechanical property values of  the  materials  as  used  wi thin  the  sample  do  not
differ  by  more  than  ±5 %  of  the  average  between  the  maximum  and  mi nimum  property
values due to temperature change within the declared temperature range,

or

− only  at  the  maximum  temperature  within  the  range,  if  documentation  is  available,  which
states  that  the  relevant  mechanical  property  values  of  the  materials,  as  used  wit hin  the
sample, improve when the temperature is decreasing,

or

− at  the  maximum  and  minimum  temperature  within  the  range  only  for  the  smal lest  and

largest  size  of  cable  tray  lengths  or  cable  ladder  lengths,  having  the  same  mat erial,  joint
and  topological shape. The other sizes can be t ested at ambient temperature only.

This procedure can only be used if the percentage of the di fference between the TDF (SWL
temperature dependence factor) of the smallest size and the largest size is less than 10 %
using the following formula for the calculation:

TDF smallest size − TDF largest size

maximum value of the TDF either of the smallest size or the largest size
<  

10

100
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The  TDF  for  these  sizes  is  obtained  by  testing  at  minimum,  ambient,  and  maximum
temperature  to  determine  the  loads  which  provide  the  maximum  al lowed  deflection.  The
loads  for  each  temperature  are  averaged.  Then  the  TDF  is  calcul ated  by  dividing  the
minimum of these averaged loads by the averaged load at ambient temperature.

If documentation is  available  which  states  that  the  relevant  mechanical  property  valu es   of
the materials, as used within the system, improve when the temperature is decreasing, then
testing  at  minimum  temperature  is  not  needed  and  the  TDF  can  be  calcul a ted  by  dividing
the   averaged   loads   at   maximum   temperature   by   the   averaged   loads   at   ambient
temperature.

Other  sizes  with  the  same  topological  shape  can  be  tested  at  am bient  temperature  but
increasing the declared load for the maximum or minimum temperature within the range by

dividing it by the TDF for the range tested (TDFR), where TDFR  is the arit hmetic mean of the
TDF for the smallest size and TDF for  the  largest  size,  in  order  to  simu late  the  worst  case

within the temperature range. For an example of how to determine the TDFR, see ann ex F.

All  loads  shall  be  uniformly  distributed  over  the  length  and  width  of  the  samples  as  shown  in
annex D.

The load shall be applied in such a way that a UDL (uniformly distributed load) is ensured even
in the case of extreme deformation of the samples.

Typical methods of applying a UDL are shown in annex E.

To  allow  for  settlement  of  the  samples,  a  pre-load  of  10 %  of  the  SWL,  unl ess  otherwise
specified,  shall  be  applied  and  removed  after  5 min.  At  this  time,  the  measurement  apparatus
shall be calibrated to zero.

The   load   shall   then   be   increased   evenly   longitudinally   and   transversely   up   to   the   SWL
continuously  or,  when  a  continuous  increase  is  impractical,  the  lo ad  shall  be  increased  by
increments,   these   increments   not   being   heavier   than   a   quarter   of   the   SWL.   The   loa d
increments   shall   be   distributed   through   the   load   plates   as   evenly   longitudinally   and
transversely as is practical.

After   loading,   the   deflection   shall   be   measured   at   the   po ints   specif ied   for   each   test
arrangement.

For the tests in 10.3, 10.4, 10.5, 10.6, and 10.7, the mid span deflection is the arithmetic mean
of  the  deflections  at  the  two  measuring  points  near  the  side  members  as  shown  in  fig ure  1,
key 8.

Where  necessary,  a  third  measurement  of  deflection  shall  be  taken  in  the  centre  of  the  cabl e
tray base or cable ladder base at mid-span as shown in figure 1, key 7, or fi gure 5, point s, for
fittings.  The  transverse  deflection  shall  be  calculated  by  subtracting  the  mid-span  def lection
from the third reading.

The  samples  shall  be  left  and  the  deflections  measured  every  5 min  unt i l  the  difference
between two consecutive sets of readings is less than 2 % wi th regard to the first set of the two
consecutive   sets   of   readings.   The   first   set   of   readings   measured   at   this   poi nt   are   the
deflections measured at the SWL. For an example see annex G.

When subjected to the SWL, the samples, their joints and internal fixing devices shall show no
damage  or  crack  visible  to  normal  view  or  corrected  vision  wi thout  magnification  and  the
deflections shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7, and 10.8.
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The load shall then be increased to 1,7 times the SWL.

The  samples  shall  be  left  and  the  deflections  measured  every  5 min  unt i l  the  difference
between two consecutive sets of readings is less than 2 % wi th regard to the first set of the two
consecutive sets of readings.

The  samples  shall  sustain  the  increased  loading  without  collapsing.  Buckling  and  deformation
of the samples is permissible at this loading.

10.3 Test for SWL of cable tray lengths and cable ladder lengths mounted in the

horizontal plane running horizontally on multiple spans

The  test  is  carried  out  on  cable  tray  lengths  and  joints  or  cable  ladder  lengths  and  joints  to
verify the declared SWL when mounted over multiple spans with the cable tray or cable lad der
in the flat and horizontal plane.

The  test  is  carried  out  with  the  samples  consisting  of  two  or  more  cab le  tray  lengths  or  cable
ladder  lengths.  These  shall  be  coupled,  as  shown  in  figure 1  to  form  two  full  spans  plus  a
cantilever.   Joints   are   to   be   positioned   as   required   for   each   test   type   follow i ng   the
manufacturer's or responsible vendor's instructions.

The  samples  shall  be  placed  on  f ixed,  rigid  supports  a,  b  and  c  wh ich  shall  be  horizontal  and
level  with  a  width  of  45 mm ± 5 mm.  The  samples  shall  not  be  fixed  to  the  supp orts  unless  a
fixing  method  is  declared  by  the  manufacturer  or  responsible  vendor  in  which  case  this  fixing
method shall be used.

For  all  test  types,  full  standard  cable  tray  lengths  or  cable  ladder  lengths  shall  be  used  for  all
intermediate lengths. Cut lengths shall only be used at the end posit i ons required.

The cantilever of 0,4L can be increased slightly in length as described in annex D, if necessary,
to ensure a UDL on the cantilever.

Depending  on  the  installation  method(s)  declared  by  the  manufacturer  or  responsible  vend or,
one or more of the following test types shall be used.

10.3.1 Test type I

Test  type  I  shall  be  used  when  the  manufacturer  or  responsible  vendor  does  not  declare  any
end span limitations and where the joints shall be placed on all insta l lations. In this case, joi nts
can occur anywhere on an installation. The test arrangement shall be as shown in fig ure 2a.

10.3.2 Test type II

Test  type  II  shall  be  used  when  the  manufacturer  or  responsible  vendor  declares  that  on  all
installations there shall be no joints in the end span. The test arrangement shall be as shown in
figure 2b.

If  the  manufacturer  or  responsible  vendor  declares  that  on  all  insta l lations  the  end  span  shal l

be reduced in length, the end span X shall then be declared .
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10.3.3 Test type III

Test type III shall be used when the standard cable tray length or cable ladder length  is  equal
to  the  span  or  multiples  of  the  span  and  the  manufacturer  or  respo nsible  vendor  declares  the
joint position, relative to the end support, to be used on all insta l lations. The test  arrang ement
shall be as shown in figure 2c.

If  the  manufacturer  or  responsible  vendor  declares  that  on  all  insta llations  the  end  span  shal l

be reduced in length, the end span X shall then be declared .

10.3.4 Test type IV

Test  type  IV  shall  be  used  for  products  with  localized  weakness.  In  th is  case,  the  localized
weakness  is  positioned  over  support  b  as  shown  in  figure 3.  If  this  can  be  achieved  by

modifying  test  type  I  or  II  by  moving  the  joint  by  up  to  ±10 %  of  L  from  its  specifi ed  position,
then this shall be done.

10.3.5 Test type V

Test type V may be used as an alternative to test type I to IV if the span is great e r than 4 m. In
this case, subclause 10.4 shall be used to check the SWL with a joint positioned at mid-span or
as  declared  by  the  manufacturer  or  responsible  vendor.  The  test  arran gement  shall  be  as
shown in figure 4.

The test shall be carried out in accordance with 10.2.

The  practical  mid-span  deflection  of  either  span  at  the  SWL  sha ll  not  exceed  1/100th  of  the
span.

The  transverse  deflection  at  the  SWL  shall  not  exceed  1/20th  of  the  width  of  the  sample  and
the  samples  shall  still  ensure  reliable  support  to  any  cab les  that  would  normal ly  be  contained
therein without imposing any unreasonable hazard or danger to the user or cabl es.

10.4 Test for SWL of cable tray lengths and cable ladder lengths mounted in the

horizontal plane running horizontally on a single span installation

The test is carried out on cable tray lengths or cable ladder lengths to verify the declared SWL
when  used  as  a  single  beam  over  a  single  span  with  the  cable  tray  or  cab le  ladder  in  the  flat
and horizontal plane.

The samples shall be placed on f ixed, rigid supports a and b which shall be horizontal and level
with  a  width  of  45 mm ± 5 mm  as  shown  in  figure 4.  The  samples  shall  not  be  fixed  to  the
supports  unless  a  fixing  method  is  declared  by  the  manufacturer  or  responsible  vend or,  in
which case this fixing method shall be used.

If the span is greater than the cable tray length or cable ladder length and the manufacturer or
responsible vendor does not declare where the joints shall be placed, they shall be at mid-span
position as shown in figure 4. This does not apply to test type V of 10 .3.

The test shall be carried out in accordance with 10.2.

The practical mid-span deflection at the SWL shall not exceed 1/100th of the span.
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The transverse deflection  at  the  SWL  shall  not  exceed  1/20th  of  the  width  of  the  samples  and
the  samples  shall  still  ensure  reliable  support  to  any  cab les  that  would  normal ly  be  contained
therein without imposing any unreasonable hazard or danger to the user or cabl es.

For products with localized weakness, a test is required with the local ized weakness positi oned
over support a and b, as shown in figure 4.

If this can be achieved by moving the joint by up to ±10 % of span L  from its specific positi o n ,
this shall be done.

If  the  manufacturer  or  responsible  vendor  does  not  declare  where  the  joints  shall  be  placed,
then this additional test shall be done, independent of the joint location.

This test is carried out identically to the standard test as described in 10.3 using the same SWL
as the standard test.

10.5 Test for SWL of cable tray lengths and cable ladder lengths mounted in the
vertical plane running horizontally

Under consideration.

10.6 Test for SWL of cable tray lengths and cable ladder lengths mounted in the
vertical plane running vertically

Under consideration.

10.7 Test for SWL of cable tray fittings and cable ladder fittings mounted in the

horizontal plane running horizontally

The test is carried out on the largest unsupported 90° bends, equal tees, and equal crosses of
each  product  type  to  verify  the  declared  SWL  when  mounted  in  the  horizont al  plane  running
horizontally. Other fittings are not considered.

Fittings  which,  according  to  the  manufacturer's  or  responsible  vendor's  instructions,  shall  be
installed with an additional support directly to it, are not tested.

A  change  in  fitting  radius,  as  shown  in  figure 5a,  figure 5b  and  figure 5c,  constit utes  another
product type.

Each fitting shall be fixed with the recommended coupling device to a cab le tray length or cable

ladder length of the same product type. Supports shall be at equal distance Y from the fit t ing as
shown  in  figure 5a,  figure 5b  and  figure 5c.  The  UDL  to  be  ap plied  on  the  fit ting  shall  be  as

follows:

where

Q is the UDL to be applied on the fitting;

Q = q   ×   Lm

q is the SWL declared by the manufacturer or responsible vendor in N/m;

L    is the length of mid-line of the fitting shown in figure 5d as a dotted line(s). Where there are
m

two dotted lines, L
m

is the summation of the length of the two dotted lines.

For the application of the UDL, see annexes D and E.
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10.7.1 Test for SWL of 90° bend

The test shall be carried out in accordance with 10.2.

The test load shall be the load Q as calculated from the declared SWL.

The practical  mid-span  deflection  at  the  test  load  shall  not  exceed  1/100th  of  the  curved  span
between supports a and b as indicated in figure 5a.

The transverse deflection at the test  load  shall  not  exceed  1/20th  of  the  width  of  the  samples,
and  the  samples  shall  still  ensure  reliable  support  to  any  cab les  that  would  normal ly  be
contained therein without imposing any unreasonable hazard or danger to the user or cabl es.

10.7.2 Test for SWL of equal tee and equal cross

The test shall be carried out in accordance with 10.2.

The test load shall be the load Q as calculated from the declared SWL.

The practical mid-span deflection at the test load shall not exceed 1/ 100th of the span bet ween
supports a and b as shown in figure 5b and figure 5c.

The  transverse  deflection  at  the  test  load  shall  not  exceed  1/20th  of  the  distance  bet ween
measuring points r and t as shown in figure 5b and figure 5c and the sam ples shall still ensure
reliable  support  to  any  cables  that  would  normally  be  contained  therein  without  imposing  any
unreasonable hazard or danger to the user or cables.

10.8 Test for SWL of support devices

10.8.1 Test for SWL of cantilever brackets

The test set-up for cantilever brackets is shown in figure 6.

The  test  shall  be  carried  out  on  samples  of  the  longest  and  shortest  le ngth  of  each  product
type. Intermediate SWLs can be determined by interpolation of the test resul ts. Alternatively, if
the  shortest  length  has  not  been  tested,  the  manufacturer  or  respo nsible  vendor  shall  declare
that the SWL applicable to the longest length shall also be applied to the shorter len gths.

When  the  cantilever  bracket  is  intended  to  be  used  on  wa l ls,  the  samples  shall  be  fixed  to  a
rigid  support.  When  the  cantilever  bracket  is  intended  to  be  used  on  pe ndants,  the  samples
shall be fixed to a short length of the pendant profile, which shall be fixed to a rigid support as
shown in figure 6a.

The declared SWL  of  a  cantilever  bracket  shall  be  based  on  the  use  of  the  maximum  wid t h  of
the cable runway for which the cantilever bracket is designed. For different loading conditions,
the manufacturer or responsible vendor should be consul ted.

The load is not to be fixed to the cantilever bracket to give the worst case for the test.

A  test  for  the  case  where  the  manufacturer  or  responsible  vendor  declares  that  the  cabl e
runway is to be fixed to the cantilever bracket is under consideration.
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The  load  shall  be  placed  at  two  points  on  cantilever  brackets  desig ned  for  cable  tray  or  cabl e
ladder as shown in figure 6b. Cantilever brackets designed for cable tray lengths and cable tray
fittings  only  can  be  loaded  on  more  than  two  points  as  shown  in  figure 6c.  For  the  purpose  of
the  test,  unless  otherwise  declared  by  the  manufacturer  or  respo nsible  vendor,  the  cable
runway is positioned as near as possible to the free end of the can t ilever bracket.

The  test  shall  be  carried  out  in  accordance  with  10.2  but  with  a  pre-load  of  50  %  of  the  SWL
applied.

The measurement of the deflection shall be carried out using a rigid li ght arm, to be positi oned
as shown in figure 6d and to be used as a m easuring support means.

The  maximum  deflection  at  the  SWL  shall  not  exceed  1/20th  of  the  overall  len gth  L  of  the
cantilever bracket from the support.

10.8.2 Test for SWL of pendants

The test set-up for pendants is shown in figure 7.

The  sample  shall  be  fixed  to  a  rigid  support.  When  the  manufacturer  or  responsible  vend or
declares  that  the  cable  runway  is  to  be  f ixed  to  the  bracket,  the  test  sha l l  be  carried  out  wit h
the relevant cable runway fixed to the bracket and the load applied to the cable runway.

The  SWL  for  each  product  type  shall  be  declared  by  the  manufacturer  or  responsible  vend or
and the load applied as shown in figure 7.

The  tests  shall  be  carried  out  according  to  10.2  with  the  exception  that  a  pre-load  of  50 %  of
the SWL shall be applied.

The maximum deflection  at  the  SWL  shall  not  exceed  1/20th  of  the  length  L  of  the  pendant  or

the width W of the cantilever bracket.

The test set-ups for a pendant for cantilever brackets are shown in figures 7a, 7b and 7c.

10.8.2.1 Test for bending moment of the pendant at the ceiling plate

Figure 7a shows the test set-up for the bending moment at the cei ling plate. The manufacturer
or responsible vendor shall declare the SWL as a bending moment M1  in Nm.

The test shall be carried out on a  pendant  length  L,  of  preferably  800 mm,  app lying  a  force  F,

calculated  from F =  
M 1  .  Where  only  shorter  pendants  exist,  the  test  shall  be  carried  out  on
L

the longest one available.

10.8.2.2 Test for pendant tensile strength

Figure 7b  shows  the  test  set-up  for  tensile  strength.  The  manufacturer  or  responsible  vend or
shall declare the SWL as a force in Newtons.

The test can be carried out at any pendant length.
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10.8.2.3 Test for the bending moment of the pendant at the cantilever bracket

Figure 7c  shows  the  test  set-up  for  the  bending  moment,  which  indicates  the  def lection  of  the
pendant. The manufacturer or responsible vendor shall declare the SWL as a ben ding moment

M2  in Nm.

The SWL shall be applied at lengths L  equal to 500 mm, 1 000 mm and 1 500 mm, as far as is
available,  using  the  strongest  of  the  largest  cantilever  bracket  recom mended  by  the  man u-

facturer or responsible vendor for each pendant type. The force F is calcul a ted from

F  =

where  A1 and A2 are shown in figure 7c.

2 M 2

A1 + A2

NOTE The strongest cantilever bracket can be determined from the test results from 10.8.1.

Information for a safe installation of a pendant with cantilever brackets is given in ann ex H.

10.8.3 Test of SWL for the pendant with bracket

10.8.3.1 Test for SWL of the pendant with mid-supported bracket

The SWL test set-up for a pendant with a mid-supported bracket is sho wn in figure 7d.

10.8.3.2 Test for SWL of the pendant with end-supported bracket

The SWL test set-up for a pendant with an end-supported bracket is shown in fig ure 7e.

10.8.4 Test for SWL of the fixing brackets when used to support cable tray lengths and

cable ladder lengths vertically

Under consideration.

10.9 Test for impact resistance

The test is performed according to IEC 60068-2-75 using the pen dulum hammer.

The   test   is   carried   out   on   samples   of   cable   tray   lengths   or   cable   ladder   lengths,
250 mm ± 5 mm long.

Samples  of  ladder  shall  consist  of  two  side  members  with  two  rungs  positioned  centrally,  and
the sample length has to be increased accordingly. Samples of mesh trays shall be prepared in
such a way that there will be a wire in the centre.

Before   the   test,   non-metallic   and   composite   components   are   aged   at   a   temperature   of
60 °C ± 2 °C for 240 h continuously.

The  samples  shall  be  mounted  on  a  wooden  fibreboard  of  thickness  20 mm ± 2 mm.  The
samples  to  be  tested  shall  be  placed  in  a  refrigerator,  the  temperature  within  is  maintained  at
the declared temperature according to table 1, with a tolerance of ±2 °C.
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After  2 h,  the  samples  shall,  in  turn,  be  removed  from  the  refrigerator  and  immediately  placed
in the test apparatus.

At  10 s ± 1 s  after  removal  of  each  sample  from  the  refrigerator,  the  hammer  shall  be  allowed

to  fall  with  the  declared  impact  energy  according  to  6.9.  The  mass  of  the  ham mer  and  the  fal l
height shall be as given in table 5 and shall be applied as shown in figure 8.

The impact shall be applied to the base, or respectively a rung, in the first samp le, to one of the
side members in the second sample, and to the other side member in the third sample.

In each case, the impact is applied to the centre of the face be ing tested.

After the test, the samples shall show no signs of disintegration and/or deformation that impairs
safety.

Table 5 – Impact test values

Approximate energy

J

Mass of hammer

kg

Fall height

mm

2 0,5 400 ±  4

5 1,7 295 ±  3

10 5,0 200 ±  2

20 5,0 400 ±  4

50 10,0 500 ±  5

11  Electrical properties

11.1 Electrical continuity

Cable tray systems and cable ladder systems declared accordi ng to 6.3.2 shall have ade quate

electrical  continuity  to  ensure  equipotential  bonding  and  connection(s)  to  earth  if  requ ired

according to the application of the cable tray system or of the cab le ladder system.

After treatment according to 11.1.1, compliance is checked by the test according to 11. 1 .2.

The  samples  and  test  set-up  shall  be  as  shown  in  figure 9.  If  different  types  of  coup l ing  exist
within the system, then they shall be tested separately.

11.1.1 All grease is removed from the parts to be  tested,  by  cleaning  with  white  spirit  with  a

kauributanol value of 35 ± 5.

The parts shall then be dried, after which they are assembled and tested according to 11. 1 .2.

11.1.2 A current of 25 A ± 1 A a.c. having a frequency of 50 Hz to 60 Hz sup plied by a source
with  a  no-load  voltage  not  exceeding  12 V  shall  be  passed  throu gh  the  length  of  the  samples.
The  voltage  drop  shall  be  measured  between  two  points  50 mm  each  side  of  the  coup l er  or
integral coupling and again between two points 500 mm apart on one side of the joi nt as shown
in figure 9, and the impedances are calculated from the current and the vol t age drops.

The  calculated  impedances  shall  not  exceed  50 mΩ  across  the  jo int  and  5 mΩ  per  metre

without the joint.
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11.2 Electrical non-conductivity

Cable  tray  system   components  and  cable  ladder  system   compo nents  declared  accordin g
8

to 6.4.2  shall  be  deemed  non-conductive  at  surface  resisti v ity  levels  of  10

volume resistivity levels of 10
5 Ωm or greater.

Ω  or  greater  and

Compliance  is  checked  immediately  after  the  humidity  treatment  according  to  11. 2.1  and
followed by

– the test according to 11.2.2 followed by 11.2.3 for systems components according to 6.1.3;

– the test according to 11.2.3 for system components according to 6.1.2.

Each sample shall be a flat smooth disk or sheet extracted from a significant part of the sys tem
component  and  sufficiently  larger  so  that  the  guard  ring  used  to  con duct  the  test  does  not
reach the outer edges of the samples.

11.2.1 Humidity treatment

The  humidity  treatment  shall  be  carried  out  in  a  humidity  cabinet  with  a  relative  humidity

between  91 %  and  95 %  at  a  temperature  t,  maintained  within  ±1 °C  of  any  conv enient  value

between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the samples are brought to a temperature between
t and t + 4 °C.  This  may  be  achieved  by  keeping  them  at  this  temperature  for  at  least  4 h

before the humidity treatment.

The samples are kept in the humidity cabinet for 24 h.

A relative humidity between 91 % and 95 % can be ob tained by placing in the humidi ty cabinet

a saturated solution of sodium sulphate (Na2 SO4 ) or potassium nitrate (KNO3 ) in water hav ing a

substantially large contact surface with a ir.

In  order  to  achieve  the  specified  conditions  within  the  cabinet,  it  is  necessary  to  ensure

constant  circulation  of  the  air  within  and,  in  general,  to  use  a  cab inet  which  is  thermall y

insulated.

11.2.2 Surface resistivity

Under consideration

11.2.3 Volume resistivity

Under consideration

12  Thermal properties

Under consideration

13  Fire hazards

13.1 Reaction to fire

13.1.1 Initiation of fire

This item is not relevant for cable tray systems and cable ladder systems.
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13.1.2 Contribution to fire

System   components   declared   according   to   6.1.2   and   6.1.3   which   might   be   exposed   to
abnormal heat due to an electrical fault shall have limited ignitability.

NOTE    Only parts that can be in contact with electrical cables should be considered.

Compliance is checked by the test according to IEC 60695-2-1/1, clauses 4 to 10, with a glo w-
wire temperature of 650 °C.

Small parts, such as washers, are not subject to the test of this subclause.

The test is not carried out on parts made of ceramic or metallic material.

The test is carried out on one sample, which may be tested at more th an one point.

The test is carried out applying the glow-wire once for 30 s.

The sample is regarded as having passed the glow-wire test if

– there is no visible flame and no substantial glowing,

or

– flames and glowing at the sample extinguish within 30 s af ter removal of the glow-wire.

There shall be no ignition of the tissue paper or scorching of the board.

In case of doubt, the test shall be repeated on two further samples.

NOTE    Requirements for the rate of heat release are under consideration.

13.1.3 Spread of fire

Non-flame  propagating  systems  components  shall  either  not  ignite  or,  if  ignited,  shall  have  a
limited spread of fire.

Compliance is checked as follows:

– for system components of non-metallic or  composite  material  other  than  cable  tray  lengths
or  cable  ladder  lengths  by  the  test  of  13.1.2  at  a  glow  wire  temperature  of  650 °C.  Parts

that have already been tested in accordance with 13.1.2 are not tested ag ain;

– for cable  tray  lengths  or  cable  ladder  lengths  of  non-metallic  or  composite  material,  by  the
following flame test.

The flame test is carried out on samples that have a length of 675 mm ± 10 mm.

The test is performed using the burner specified in IEC 60695-2-4/1.

The  samples  shall  be  placed  as  shown  in  figure 10  in  a  recta ngular  metal  enclosure  with  one
open face as shown in figure 11 in an area su bstantially free from draughts. Each sample shall
be clamped at both ends, in order to prevent distortion or movement of the sample itself under
flame application conditions. In the case of cable ladder lengths, the top face of the rung shal l
be positioned 100 mm from the upper extremity of the lower clamp.
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The burner is positioned as shown in figure 10 with the flame applied

− to the middle of the side rail of the inside face of the cable ladder length,

− to  the  inside  face  at  the  junction  between  the  base  and  the  side  fl ange  of  the  cable  tray

length.

The  internal  lower  surface  of  the  enclosure  shall  be  covered  wi th  a  piece  of  pine  or  particle
board,  approximately  10 mm  thick,  covered  with  a  single  layer  of  tissue  pap er  of  a  density
between 12 g/m

2 
and 30 g/m

2
, in accordance with ISO 4046.

The samples shall be subjected to the exposure of the flame for 60 s ± 2 s.

The sample shall be regarded to have passed the test if

− it does not ignite, or if

− in the case of ignition, the following three conditions are fulfilled:

a)   the flame extinguishes within 30 s after removal of the test fl ame,

b)   there is no ignition of the tissue paper or scorching of the board,

c)   there  is  no  evidence  of  burning  or  charring  above  50 mm  be low  the  lower  extremity  of
the upper clamp.

NOTE    If perforated system components are made from unperforated system components, the unperforated system
component need not be tested.

13.1.4 Additional reaction to fire characteristics

Under consideration.

13.2 Resistance to fire

Under consideration.

14  External influences

14.1 Resistance against environmental forces

Snow, wind loading and other environmental forces are not consid ered  to  be  the  responsibi l i ty
of the manufacturer or responsible vendor.

NOTE    The   designer   of   the   installation   should   take   into   consideration   the   effects   of   snow,   wind   and   other
environmental forces where necessary.

14.2 Resistance against corrosion

In development.∗

14.2.1 Non-coated system components

Under consideration.

14.2.2 System components with metallic coating

Under consideration.

∗    In   an   advanced   stage   of   development   by   IEC/SC23A/MT12   to   be   incorporated   in   amendment 1   of   this
International Standard.
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14.2.3 System components with organic coating

Under consideration.

15  Electromagnetic compatibility (EMC)

Products  covered  by  this  standard  are,  in  normal  use,  passive  in  respect  of  electromagn e t ic
influences, emission and immunity.

NOTE    W hen  products  covered  by  this  standard  are  installed  as  part  of  a  wiring  installation,  the  installation  may
emit  or  may  be  influenced  by  electromagnetic  signals.  The  degree  of  influence  will  depend  on  the  nature  of  the
installation within its operating environment and the apparatus connected by the wiring.
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1
2 3

a b c d

6 11

10
9

4 5

Figure 1a

IEC    1450/01

15 ± 1 5

15 ± 1 5

1 1
1 1

8
8

7 8

IEC    1451/01

Figure 1b Figure 1c

Key

1 Symbol to indicate a uniformly distributed load (UDL)
2 Joint
3 Extension of cantilever only permitted when required to support loading media (see annex D)
4 End span = L

5 Intermediate span = L
6 Maximum unloaded length = 500 mm
7 Deflection measuring point at mid width
8 Deflection measuring point within 30 mm of product edge
9 Cantilever = 0,4L

10 Symbol to indicate a support position
11 Symbol to indicate a deflection measurement point
a Support
b Support
c Support
d End of load

L Distance between supports on lengths as declared by the manufacturer

All dimensions are in millimetres

Figure 1 – Safe working load test − General arrangement
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2

1 3

a b c d

4 5 6

IEC    1452/01

Key

1 Joint at the mid-point of span a-b
2 Product  standard  length;  this  may  be  reduced  for  test  purposes  to  avoid  that  a  joint  causes  a

premature failure due to the cantilever
3 One or more joints may be required dependant upon the product length and span
4 End span = L

5 Intermediate span = L
6 Cantilever = 0,4L

a, b and c Support positions
d End of load

L Distance between supports on lengths as declared by the manufacturer

Figure 2a – Test type I (see 10.3.1)

2

1 3

a b c d

4 5 6

IEC    1453/01

Key
1 For  test  purposes,  a  joint  may  be  required  in  span  a-b  because  the  joint  in  span  b-c  shall

always be at the mid-span position
2 Product  standard  length;  this  may  be  reduced  for  test  purposes  to  avoid  premature  failure

due to the joint at the end span
3 Joint at the mid-point of span b-c
4 End span = L or X

5 Intermediate span = L
6 Cantilever = 0,4L

a, b and c Support positions
d End of load

L Distance between supports on lengths as declared by the manufacturer

Figure 2b – Test types II (see 10.3.2)
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2

1 1

a b c d

3 4 5

IEC    1454/01

Key
1 Joint position within each span
2 Product standard length
3 End span = L or X

4 Intermediate span = L
5 Cantilever = 0,4L

a, b and c Support positions
d End of load

L Distance between supports on lengths as declared by the manufacturer

NOTE    If  the  product  standard  length  is  equal  to  two  or  more  times  the  span,  and  the  manufacturer  or  responsible
vendor states the joint position to be used on all spans for all installations with no end span joints, this test may be
used with no joints in the end span, i.e. one joint only in the intermediate span.

Figure 2c – Test type III (see 10.3.3)

Figure 2 – Safe working load test types I, II and III (see 10.3.1 to 10.3.3)
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2

1 1

a b c d
6

3 4 5

IEC    1455/01

Key

1 Joint  positioned  as  required  in  test  type  I  or  II,  but  offset  by  the  minimum  distance
necessary so that support b is directly underneath any point of local weakness

2 Product standard length
3 End span = L or X

4 Intermediate span = L
5 Cantilever =   0,4L
6 Localized weakness

a, b and c Support positions
d End of load

L Distance between supports on lengths as declared by the manufacturer

Figure 3 – Safe working load test IV (see 10.3.4)

1 2 4

a b

3

IEC    1456/01

Key
1 Unloaded overhang length 0,4L but no more than 1 000 mm
2 Joint may be required at the position declared by the manufacturer
3 Span = L
4 Localized weakness

a, b Support positions

L Distance between supports on lengths as declared by the manufacturer

NOTE    Figure 4 also applies to 10.4.

Figure 4 – Safe working load test type V (see 10.3.5)
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3

r
4

s

2 t

a b

1
5

IEC    1457/01

For tests on bends, equal tees, and equal crosses, points r and t shall be located at a position to  allow
measurement of the longitudinal deflection of the fitting. Point s shall be located at the position to allow
measurement  of  the  transversal  deflection  of  the  fitting  (for  cable  ladder  fittings,  this  shall  be  on  the
rung nearest to the centre of the fitting).

Key

1 Built-in portion
2 End of support a and b
3 Deflection measuring points r, s and t
4 Typical joint location
5 Fitting radius

Y Distance between support and fitting, as declared by the manufacturer or responsible vendor

Figure 5a – 90° bend

2 4

r

1
a b

s

t Y

5
3

c

IEC    1458/01

Key

1 Built-in portion
2 End of support a, b, and c
3 Deflection measuring points r, s and t
4 Typical joint location
5 Fitting radius

Y Distance between support and fitting, as declared by the manufacturer or responsible vendor

Figure 5b – Equal tee
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c

Y

5
3

r

s

a b

t

4

2

d

1

IEC    1459/01

Key
1 Built-in portion
2 End   of support a, b, c and d
3 Deflection measuring points r, s and t
4 Typical joint location
5 Fitting radius

Y Distance between support and fitting as declared by the manufacturer or responsible vendor

Figure 5c – Equal cross
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IEC    1460/01

Figure 5d – Typical examples of length and position of the mid-line of fittings

Figure 5 –  Safe working load test for fittings
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1

2

3

4

Key

1 Load applied as shown in figure 6b or figure 6c
2 Deflection measurement point, see figure 6d
3 Cantilever bracket designed for use with pendants
4 Pendant fixed to rigid support

IEC    1461/01

Figure 6a – Test set-up for cantilever brackets designed for use on pendants

W

F /2 F /2

1

L

IEC    1462/01

Key
1 Deflection measurement point

F Force

L Total length of cantilever bracket

W Distance between the mid lines of the contact areas of the ladder on the cantilever bracket

Figure 6b – Test set-up for cantilever brackets designed for fixing to walls and for use with cable tray
systems or cable ladder systems
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b a a a b
3

F /n F /n F /n F /n

1

W

L

IEC    1463/01

Key
1 Cable tray

2 Rigid light arm

3 Deflection point

F Force

L Total length of cantilever bracket

n Number of loads according to annex D

W Outside width of cable tray

a W

n

b a

2

NOTE The load on each load point is equal  C =  
F

n

Figure 6c – Test set-up for cantilever brackets designed for fixing to walls and
use with cables tray systems only
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> 1 50 0 m m

1

3
4

2

IEC    1464/01

Key
1 Deflection measurement point
2 Cantilever bracket
3 Rigid light arm
4 Rigid support

Figure 6d – Measurement of deflection for cantilever bracket

Figure 6 –  Test set-up for cantilever brackets
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F
L

L

1 F /2

F /2

1
1

F

IEC    1465/01 IEC    1466/01 IEC    1467/01

Key Key Key

1 Deflection measurement point 1 Elongation measurement point 1 Deflection measurement point

F Force F Force F Force

L Length L Length

A1 Lever
A2 Lever

Figure 7a – Test set-up for bending
moment at the ceiling plate

Figure 7b – Test set-up for tensile
strength

Figure 7c – Test set-up for bending
moment at the cantilever bracket

F /2 F /2

W

= =
W s

F /2 F /2

1 1

W
1

IEC    1468/01 IEC    1469/01

Key Key

1 Deflection measurement point 1 Deflection measurement point

F Force F Force

W W idth of bracket W W idth of bracket

Ws W idth of cable tray or cable ladder

Figure 7d – Test set-up for pendant with mid-
supported bracket

Figure 7e – Test set-up for pendants with end-
supported brackets
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A

1

5

4

3
2

IEC    1470/01

Key
1 Pendant
2 Deflection measurement point
3 Cantilever bracket of length L
4 Rigid light arm

5 Load to provide force F
A Solid and rigid structure

Figure 7f – Measurement of deflection for pendant with mid-supported bracket

Figure 7  – Test set-up for pendants
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1
st  

sample

IEC    1471/01

Figure 8a

2
nd  

sample L R

IEC    1472/01

Figure 8b

3
rd  

sample R L

IEC    1473/01

Figure 8c

Key
L Left
R Right

Figure 8 – Impact test stroke arrangement
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50 0 50 50

1

V V
IEC    1474/01

Dimensions are in millimetres

Key
1 Coupler

Figure 9a – Cable tray system or ladder system connected with a separate coupler

50 0 50 50

V V

IEC    1475/01

Dimensions are in millimetres

Figure 9b – Cable tray system or ladder system with integral means of connection

Figure 9 – Test set-up for electrical continuity
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5
6

7
IEC    1476/01

Key
1 Sample centrally located in the horizontal plane
2 Clamp
3 Flame
4 Back face
5 W rapping tissue

+ 0
6 10 mm soft white-wood board of width =  700

− 25

7 Depth of  450
+ 0

− 25

Dimensions are in millimetres

NOTE    This drawing is not intended to govern design except as regards the dimensions shown.

Figure 10 – Arrangement for the flame test
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1

2

H

W

3

IEC    1477/01

Key
1 Top surface
2 Back surface
3 Bottom surface

+25
D Interior depth of enclosure  450 

− 0

H Interior height of enclosure  1 300 ± 25

+25
W Interior width of enclosure  700 

− 0

Dimensions are in millimetres

NOTE 1    This drawing is not intended to govern design except as regards the dimensions shown.

NOTE 2    All dimensions are inside the enclosure, the material is metal.

Figure 11 – Enclosure for the flame test
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Annex A
(informative)

Sketches of typical cable tray lengths and cable ladder lengths

IEC    1478/01 IEC    1479/01 IEC    1480/01

Figure A.1a Figure A.1b Figure A.1c

Figure A.1 – Solid bottom cable tray lengths

IEC    1481/01 IEC    1482/01 IEC    1483/01

Figure A.2a Figure A.2b Figure A.2c

Figure A.2 – Perforated cable tray lengths

IEC    1484/01 IEC    1485/01 IEC    1486/01

Figure A.3a Figure A.3b Figure A.3c

Figure A.3 – Mesh cable tray lengths

IEC    1487/01 IEC    1488/01 IEC    1490/01

Figure A.4a Figure A.4b Figure A.4c

Figure A.4 – Cable ladder lengths
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Annex B
(informative)

Sketches of typical support devices

IEC    1491/01 IEC    1492/01

Figure B.1a Figure B.1b

Figure B.1 – Cantilever brackets

IEC    1493/01 IEC    1494/01 IEC    1495/01

Figure B.2a Figure B.2b Figure B.2c

IEC    1496/01 IEC    1497/01

Figure B.2d Figure B.2e
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IEC    1498/01 IEC    1499/01

Figure B.2f Figure B.2g

Figure B.2 – Pendants

IEC    1500/01 IEC    1501/01

Figure B.3a Figure B.3b

Figure B.3 – Fixing brackets
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Annex C
(informative)

Protective earth (PE) function

Under consideration.
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Annex D
(normative)

Methods of applying a UDL for SWL tests

Loading shall be applied to the test sample with a series of po int loads through rigid load plates
as follows.

D.1 Type of load plates

For cable tray lengths, including mesh cable tray lengths, the load  plates  shall  be  rectan gular,

120 mm × 40 mm.

For cable ladder lengths, the load plates shall have a 80 mm width and a le ngth and a shape to
fit on to one rung or to span between only two rungs.

D.2 Distribution of point loads across the width of the sample

The point loads shall be equispaced with a number of point loads according to table D.1.

Table D.1 – Number of point loads across the w idth

Nominal width

mm

Number of point loads

Up to 150 1

Over 150 up to 300 2

Over 300 up to 600 4

Over 600 6

=/2 = = = =/2

IEC    1501/01

Figure D.1 – Examples of distribution load points across the width



MS IEC 61537:2007 – 97 –

© STANDARDS MALAYSIA 2007 - All rights reserved

D.3 Distribution of point loads along the length of sample of cable tray lengths

L
L

L

L
L

L

IEC    1502/01

Key

L    Load

Figure D.2 – Distributed loads

Table D.2 – Number of point loads along the length

Span

m

Theoretical number
of point loads per

span

Effective number of point
loads on test sample

Up to 2 5 12

Over 2 up to 2,5 6 14

Over 2,5 up to 3 7 16

Over 3 up to 3,5 8 19

The theoretical number of point loads per span is increased by one per 0,5 m increase of span .
The effective number of point loads on the test sample is the largest in teger less than or equ al
to 2,4 times the theoretical number of point loads per span.

W hen   there   is   an   interference   between   a   load   and   a   measuring   po int,   the   next   higher
theoretical number of point loads per span shall be selected, in order to av oid the interference
between the two points.

The point loads shall be equispaced along the length of the sample as shown in figure D.3 .
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=/2 = = = = = = = = = = = = /2

1 2 3

IEC    1503/01

Key
1 End span = L or X

2 Intermediate span = L
3 Cantilever = 0,4L

Figure D.3 – Equispaced point loads

For  mesh  cable  tray  lengths,  where  the  load  plate  does  not  give  an  even  load  between  two
wires, the load plate can be offset to provide an even load.

D.4 Distribution of point loads along the length of the sample of the cable
ladder length

Each rung shall be loaded as specified in D.4.1 or D.4.2 and as shown in figure D.4a or D.4 b .

IEC    1504/01

Figure D.4a
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IEC    1505/01

Figure D.4b

Figure D.4 – Examples of test load distribution on cable ladder lengths

D.4.1 Spans

Each rung, with the exception of the cantilever, shall be loaded with

(1,4 L +  X ) SWL
F  =

( total number of rungs of the test sample)

where

X is item 1 in figure D.3;

L is the span length;

SWL   is the Safe W orking Load;

F is the load per rung at the SW L.

D.4.2 Cantilever

a)   For  a  cantilever  having  four  or  more  rungs,  each  rung  sha l l  be  loaded  as  shown  in
figure D.5  with F.

F F F F F F

C

F

IEC    1506/01

Key to figures D.5 to D.9

M C.S.... = M th

f Load on support plate

F Total load per rung in the intermediate and end spans

d Distance between rungs

l Lever length for bending moment

Mth Theoretical bending moment at C

MC. S …. Actual bending moment at C

C Support
S Internal force

Figure D.5 – n rungs
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b)   For  a  cantilever  having  two  or  three  rungs,  the  loading  shall  be  applied  to  the  cant i lever
through support plates as shown in figure D.6 and figure D.7. Each support plate shall span

between only two rungs and be loaded with an individual force f

where f  = F

number of point loads across the width according to table D.1

The  loads  are  positioned  to  give  a  bending  moment  at  the  sup port  C  equal  to  the  bending
moment given by a uniformly loaded cantilever  M th  at the SW L

where M th = 0,5 SWL(0,4L)2

In  addition,  for  a  cantilever  having  three  rungs,  the  space  d  be tween  two  ind ividual  loads
along the length is equal to the space between two rungs as shown in figure D.6 .

F F F F

d d

l

  d  

2
IEC    1507/01

M C.S.... = M th = (F + F)l hence l =  
M th

2F

where  l = distance from support to midpoint between two loads F.

Figure D.6 – Three rungs

F F

C
l

l =  
M th

IEC    1508/01

M C.S.... = M th hence
F

Figure D.7 – Two rungs

c)   For a cantilever having only one rung where the distance l is shorter than the position of the
rung on the cantilever, the loading is applied to the cantilever as shown in figure D.8 .
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F F

C

l

IEC    1509/01

M C.S.... = M th hence  l = 
 M th

F

Figure D.8 – One rung

d)   For  a  cantilever  having  only one  rung  where  the  distance  l  is  beyond  the  one  rung  on  the
cantilever,  then  the  cantilever  is  extended  as  shown  in  figure  D.9  to  ha ve  two  rungs,  and

method b) is applied to create a bending moment as close as possible to Mth.

F F

C

l

M C.S.... = M th hence  l = 
 M th

F

IEC    1510/01

Figure D.9 – Cantilever with extension
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Annex E
(informative)

Typical methods of applying a UDL for SWL tests

E.1 Point loads applied through a mechanical linkage

2

1

3

IEC    1511/01

Key
1 Support
2 Mechanical  linkage  connected  to  hydraulic  cylinder  or  similar.  Linkage  must  ensure  all  point

loads are equal and transmitted through the load plates.
3 Test  sample  upside  down.  W hen  testing  upside  down,  twice  the  weight  of  the  sample  should  be

added to the load.

E.2 Point loads applied individually

Metal weights hung on ladder rungs
40 m m

IEC    1512/01

Metal weights suspended on threaded rods

IEC    1513/01

E.3 Block loads

Metal blocks or strips

1

Key

1 Support

IEC    1514/01
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Annex F
(informative)

Example for the determination of TDF

F.1 Manufacturer’s declaration

The  manufacturer  or  responsible  vendor  declares  the  fol lowing  SW L  for  a  range  of  cable  tray

lengths classified for temperatures between −5 °C and +60 °C:

Table F.1 – Manufacturer’s declared sizes

Size

width ×  height
mm

SW L

N/m

100 ×  60 10

200 ×  60 20

300 ×  60 35

400 ×  100 45

The span is 1,5 m so the maximum allowed longitudinal deflection is 1,5 m/100 = 15 mm.

F.2 Calculation of TDF with 100 mm width (TDF100)

Tests results to calculate TDF100  are recorded in table F.2.

Table F.2 – Cable tray length, 100 mm w ide

Load at maximum allowable deflection (SW L)

Temperature

o 
C

Sample 1

N/m

Sample 2

N/m

Sample 3

N/m

Average of
samples 1, 2 and 3

N/m

Minimum –5 17 18 19 18

Ambient 20 15 13 17 15

Maximum 60 10 12 14 12

From the values in table F.2, the TDF100  is calculated as follows:

Smallest value of the average load at either minimum, ambient or maximum temperature

Average load for ambient temperature

TDF100 =  
12

15
= 0,80

F.3 Calculation of TDF with 400 mm width (TDF400)

Tests results to calculate TDF400  are recorded in table F.3.
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Table F.3 – Cable tray, 400 mm w ide

Load at maximum allowable deflection (SW L)

Temperature

°C
Sample 1

N/m

Sample 2

N/m

Sample 3

N/m

Average of samples
1, 2 and 3

N/m

Minimum    –5 82 85 88 85

Ambient 20 66 70 74 70

Maximum   60 47 52 57 52

From the values in table F.3, the TDF400  is calculated as follows:

Smallest value of the average loads at either miniumum, ambient or maximum temperature

Average load for ambient temperature

TDF400 =  
52

70
= 0,74

F.4 Check the percentage difference in TDF

The percentage of the difference between dependence factors is

100 × 
(0,80 − 0,74) = 7,1 %

0,8

As this difference is less than 10 %, a calculation for TDF for the ran ge TDFR  can be appli ed.

F.5 TDF for the range of cable tray lengths tested (TDFR )

The TDFR  is the average of TDF100    and TDF400    hence

(0,80 + 0,74)
0,77TDFR    =

2
=

F.6 Calculation of testing loads at ambient temperature

The other widths of cable tray length can be tested at 20 °C, at the fol lowing loads:

– 200 mm wide: 20/0,77 = 26 N/m;

– 300 mm wide: 35/0,77 = 45,5 N/m.
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Annex G
(informative)

Example for clarification of allowed creep

6

3
2

B %

1

A %

d 3

d 2

d 1

0 m in 5 m in 1 0 m in

5

4

IEC    1515/01

Key
1 1

st  
set of readings

2 2
nd  

set of readings

3 3
rd  

set of readings
4 Time
5 Loading period to SW L
6 Deflection

d 2 − d1
A% d1

d 3 − d 2
B% d 2

100

100

Figure G.1 – Example for clarification of allowed creep

After  loading  to  the  SW L,  the  first  set  of  readings  d1  is  taken.  After  5  min  the  second  set  of
readings d2 is taken. If A % is greater than or equal to 2 %, a th ird set of  readings  d3 is taken
after 5 min and B % determined.

In the case where B % is less than 2 %, the readings of d2 are considered to be the deflectio ns
measured at the SW L.
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Annex H
(informative)

Information for a safe installation of pendants with cantilever brackets

The  SW L  of  a  pendant  with  cantilever  brackets  is  determined  by the  absence  of  the  foll owing
conditions:

a)   failure of the ceiling plate;

b)   failure of the cantilever bracket to the pendant;

c)   failure of the pendant itself by bending.

M 1 2

1

F

3

M 2

4

Key

1 Pendant

2 Ceiling plate

3 Load on cantilever bracket

4 Cantilever bracket

F Resulting force

M1 Resulting bending moment on ceiling plane

M2 Resultant bending moment from cantilever bracket

IEC    1516/01

Figure H.1 – Forces on pendant and cantilever bracket

Installation of the assembly (including the pendant) is considered to be safe if  all the foll owing
conditions are satisfied:

1)   M1  and F are in the safe area of figure H.2;

2)   the  applied  load  on  each  bracket  is  l ower  than  the  corresponding  SW L  declared  for  test,
see 10.8.1;

3)   the bending moment of the pendant itself is lower than the SW L for the pen dant length. The
SW L can be determined by interpolation from the values obtained from the test in 10. 8.2.3.
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M 1     N m

2
1

3 F    N

4

IEC    1517/01

Key
1 SW L from 10.8.2.1 and figure 7a
2 Unsafe area
3 Safe area
4 SW L from 10.8.2.2 and figure 7b

Figure H.2 – Illustration of the safe area
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Annex I
(informative)

Summary of compliance checks

Sub-
clause

Description Notes

Construction

9.1 Surface does not damage the cables Visual and manual inspection

9.2 Surface does not require gloves during installation Visual and manual inspection

9.3.1 Screw thread test repeatability Manual test

9.3.2 Reusable mechanical connections repeatability Manual test

9.3.3 Non-reusable mechanical connection Visual and manual inspection

9.5 Security of cable segregation devices (if included) Manual test

9.6 Regular perforations over base Visual inspection and measurement

9.7 Regular rung pattern over base Visual inspection and measurement

Mechanical properties

Mounting
plane

Direction of
run

No of
spans

Product type

Notes

10.3 Type I Horizontal Horizontal Multi T/L No joint position

Type II Horizontal Horizontal Multi T/L No end span joint

Type III Horizontal Horizontal Multi T/L Span equal length

Type IV Horizontal Horizontal Multi T/L Test for local weakness

Type V Horizontal Horizontal Multi T/L Test for long spans

10.4 Horizontal Horizontal Single T/L Single span

10.5 Vertical Horizontal Single T/L Under consideration

10.6 Vertical Vertical Tray only Under consideration

10.6 Vertical Vertical Ladder only Under consideration

10.7.1 Horizontal Horizontal Single Fitting

90°  bend

Tests on fittings

10.7.2 Horizontal Horizontal Single Fitting equal

Tee and cross

Tests on fittings

10.8.1 Tests for SW L of cantilever brackets

10.8.2 Tests for SW L of pendants

10.8.4 Tests for fixing brackets Under consideration

10.9 Test for impact resistance

Electrical properties

11.1.2 Electrical continuity test

11.2.1 Humidity treatment, electrical non-conductivity

11.2.2 Surface resistivity, electrical non-conductivity

11.2.3 Volume resistivity, electrical non-conductivity

Fire effects

13.1.1 Initiation of fire n.a.

13.1.2 Contribution to fire

13.1.3 Spread of fire

13.2 Resistance to fire Under consideration

External effects

14.2 Resistance against corrosion Under consideration

NOTE 1    For  the  tests  of  10.3,  more  samples  may  be  required  dependant  on  the  manufacturer’s  or  responsible
vendor’s declaration.

NOTE 2    The tests of 11.1, 11.2 will be dependant on the manufacturer’s or responsible vendor’s declaration.
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