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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
CABLE MANAGEMENT –  

CABLE TRAY SYSTEMS AND CABLE LADDER SYSTEMS 
 

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

all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). 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. 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 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 IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

IEC 61537 has been prepared by subcommittee 23A: Cable management systems, of IEC 
technical committee 23: Electrical accessories. It is an International Standard. 

This third edition cancels and replaces the second edition published in 2006. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) new, repositioned and renumbered figures,  
b) revised classification for corrosion,  
c) revised SWL test types and procedures, 
d) new tests for lengths mounted vertical running horizontal and mounted vertical running 

vertical, 
e) tests for support devices: cantilevers, pendants, C shape ceiling supports and trapeze 

systems,  
f) new and revised annexes including use of tray as a protective earth conductor. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

23A/1032/FDIS 23A/1039/RVD 

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

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/standardsdev/publications. 

The following differences exist in some countries: 

In the USA it is permitted to use cable tray systems and cable ladder systems as a PE conductor, 
in which case national wiring regulations have to be adhered to. 

In France it is not permitted to use cable tray systems and cable ladder systems as a PE 
conductor. 

In France the use of flame propagating cable tray and cable ladder systems is not permitted. 

In this document, the following print types are used: 

– Requirements proper: in roman type. 
– Test specifications: in italic type. 
– Explanatory matter: in smaller roman type. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

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

 
 
 

1 Scope 

This document specifies requirements and tests for cable tray systems and cable ladder 
systems intended for the support and accommodation of cables and possibly other electrical 
equipment in electrical and/or communication systems installations. Where necessary, cable 
tray systems and cable ladder systems can be used for the arrangement of cables into groups. 

This document does not apply to conduit systems, cable trunking systems and cable ducting 
systems or to 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 documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60068-2-75:2014, Environmental testing – Part 2-75: Tests – Test Eh: Hammer tests 

IEC 60287 (all parts), Electric cables – Calculation of the current rating 

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment) 

IEC 60695-2-11:2021, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods –
Glow-wire flammability test method for end-products (GWEPT)  

IEC 60695-11-2:2017, Fire hazard testing – Part 11-2: Test flames – 1 kW pre-mixed flame – 
Apparatus, confirmatory test arrangement and guidance 

ISO 1461:2022, Hot dip galvanized coatings on fabricated iron and steel articles – 
Specifications and test methods  

ISO 2081:2018, Metallic and other inorganic coatings – Electroplated coatings of zinc with 
supplementary treatments on iron or steel 

ISO 2409:2020, Paints and varnishes – Cross-cut test 

ISO 3506-1:2020, Fasteners – Mechanical properties of corrosion-resistant stainless steel 
fasteners – Part 1: Bolts, screws and studs with specified grades and property classes 

ISO 3575:2016, Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet 
of commercial and drawing qualities 

ISO 4042:2022, Fasteners – Electroplated coating systems 

ISO 4046:2016 (all parts), Paper, board, pulps and related terms – Vocabulary 
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ISO 9227:2022, Corrosion tests in artificial atmospheres – Salt spray tests 

ISO 10289:1999, Methods for corrosion testing of metallic and other inorganic coatings on 
metallic substrates – Rating of test specimens and manufactured articles subjected to corrosion 
tests 

ISO 4628-8:2012, Paints and varnishes – Evaluation of degradation of coatings – Designation 
of quantity and size of defects, and of intensity of uniform changes in appearance – Part 8: 
Assessment of degree of delamination and corrosion around a scribe or other artificial defect 

ISO 4628-3:2016, Paints and varnishes – Evaluation of degradation of coatings – Designation 
of quantity and size of defects, and of intensity of uniform changes in appearance – Part 3: 
Assessment of degree of rusting 

ISO 4998:2014, Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet 
of structural quality 

ISO 10684:2004, Fasteners – Hot dip galvanized coatings 

EN 10346:2015, Continuously hot-dip coated steel flat products for cold forming. Technical 
delivery conditions 

3 Terms and definitions 

For the purpose of this document, the following definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp  

3.1   
cable tray system 
assembly of cable supports consisting of cable tray lengths and other system components 

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

3.3   
system component 
part used within the system 

EXAMPLE a) cable tray length or cable ladder length, b) cable tray fitting or cable ladder fitting, c) coupler, d) 
support device, e) mounting device, f) system accessory. 

3.4   
cable tray length 
system component used for cable support consisting of a base with integrated side members 
or a base connected to side members 

Note 1 to entry: A tray made from wires is referred to as mesh cable tray. Typical examples of cable tray types of 
length are shown in Annex A, Figure A.1 to Figure A.3.  
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3.5   
cable ladder length 
system component used for cable support consisting of supporting side members, fixed to each 
other by means of rungs 

Note 1 to entry: Typical examples of cable ladder types of length are shown in Annex A Figure A.4.  

3.6   
fitting 
system component used to change direction, change dimension or terminate cable tray lengths 
or cable ladder lengths  

Note 1 to entry: Typical examples are bends, tees, crosses. 

3.7   
cable runway 
assembly comprising cable tray lengths or cable ladder lengths and fittings only 

3.8   
support device 
system component designed to provide mechanical support  

Note 1 to entry: Typical examples of support devices are shown in Annex B, Figure B.1, Figure B.2, Figure B.3 and 
Figure B.4; support devices may provide additional functions such as fixings. 

3.9   
mounting device 
system component used to attach or fix other devices to the cable runway 

3.10   
apparatus mounting device 
part used to accommodate electrical apparatus, such as switches, socket outlets, 
circuit-breakers, telephone outlets, etc., which can be an integral part of the electrical apparatus 
and which is not part of the cable tray system and cable ladder system 

3.11   
system accessory 
system component used for a supplementary function such as cable retainers, covers, etc. 

3.12   
protective earthing 
protective grounding, US  
PE 
earthing for purposes of electrical safety 

[SOURCE IEC 60050-195:2021, 195-01-11, modified – The abbreviated term PE has been 
added.]  

3.13   
metallic system component 
system component which consists of metal only 

Note 1 to entry:  Screws and other fasteners included in the system component are not considered. 

3.14   
non-metallic system component 
system component which consists of non-metallic material only 

Note 1 to entry: Screws and other fasteners included in the system component are not considered.  
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3.15   
composite system component 
system component which consists of both metallic and non-metallic materials  

Note 1 to entry: Screws and other fasteners included in the system component are not considered. 

3.16   
non-flame propagating system component 
system component which can catch fire as a result of an applied flame and the resulting flame 
does not propagate and extinguishes itself within a limited time after the applied flame is 
removed 

3.17   
external influence 
presence of water, oil, building materials, corrosive and polluting substances, external 
mechanical forces from snow, wind, and other environmental hazards 

3.18   
safe working load 
SWL 
maximum load that can be applied safely in normal use 

3.19   
uniformly distributed load 
UDL 
load applied evenly over a given area 

Note 1 to entry: Methods of applying uniformly distributed loads are shown in Annex D and Annex E. 

3.20   
span 
distance between the centres of two adjacent support devices 

3.21   
internal fixing device 
device for joining and/or fixing system components to other system components 

Note 1 to entry: This device is part of the system but is not a system component. 

Note 2 to entry: Typical examples are nuts and bolts. 

Note 3 to entry: A device used for fixing support devices to walls, ceilings or other structural parts, is not part of 
the system. 

3.22   
base area  
plan area available for cables 

3.23   
free base area 
part of the base area which is open to the flow of the air  

Note 1 to entry: This includes the area between cable ladder rungs and the holes in cable ladder rungs. 

3.24   
load distribution plate 
means through which a point load is applied to the sample for testing purposes 
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3.25   
product type 
system component for which only one specific dimension is allowed to be changed  

Note 1 to entry: The specific dimensions are listed in 5.11.  

3.26   
longitudinal deflection 
arithmetic mean of the vertical deflection, of the side members, of a cable tray or cable ladder 
mounted in the horizontal plane  

3.27   
transverse deflection 
result of subtracting the longitudinal deflection from the vertical deflection measured at the 
centre of the base area 

3.28   
localized weakness 
area of the cable tray or cable ladder length which, due to the design has: 

• a lower shearing resistance than the medium shearing resistance of the length and/or; 

• a lower resistance to the bending moment than the medium resistance to the bending 
moment 

Note 1 to entry: A typical example of localized weakness is the perforation of side members to accommodate the 
rungs of cable ladder. 

3.29   
organic coating 
coating (such as paint, lacquer or powder coating) in which the principal ingredients are derived 
from some compound of carbon 

3.30   
pendant 
vertical suspension device 

3.31   
trapeze support 
horizontal supporting device supported by two or more pendants 

3.32   
trapeze system 
assembly comprising pendants and a trapeze support 

3.33   
centrally supported bracket 
horizontal supporting device supported in the centre by a single pendant  

3.34   
specified cable tray system 
unique combination of cable tray system components assembled according to manufacturer's 
instructions 

3.35   
specified cable ladder system 
unique combination of cable ladder system components assembled according to manufacturer's 
instructions 
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3.36   
joint 
connection of two cable tray lengths, cable ladder lengths or fittings either with or without a 
coupler 

3.37   
coupler 
system component used to connect two cable tray lengths, cable ladder lengths or fittings 

4 General requirements 

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

Compliance is checked by carrying out all the relevant tests specified in this document. 

A summary of compliance checks is detailed in Annex I, Table I.1 and Annex J, Table J.1. 

Cable tray systems and cable ladder systems according to this document are not intended to 
support the weight of a human being.  

5 General conditions for tests 

5.1 Tests according to this document are type tests. 

5.2 Unless otherwise specified, tests shall be carried out with cable tray system components 
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 components shall not 
commence earlier than 168 h after manufacture. 

5.4 Unless otherwise specified, all tests are carried out on new samples and shall be carried 
out at an ambient temperature of 20 °C ± 5 °C. 

5.5 When toxic or hazardous processes are used, precautions shall be taken to safeguard 
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. The number of samples required for specific 
tests are detailed in Annex K, Table K.1. 

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

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. 
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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 responsible vendor shall declare this 
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 document shall be performed on 
the coated sample. 

5.9 For the SWL test specified in subclauses from 10.2 to 10.8, deflections shall be measured 
by instruments with a precision of 0,1 mm or better in all the range of measurement. 

The total applied load for each of the SWL tests shall have a tolerance of 0 % to + 3 %. 

All lengths and distances for test arrangements shall not exceed a tolerance of ±5 % with a 
limiting value of ±50 mm. 

5.10 To avoid the possibility of false deflection results arising because of slippage, the sample 
shall be positioned either at the limit of its adjustment, which prevents slippage or be marked 
so that any slippage can be easily identified during the test. 

5.11 Specific dimensions which are allowed to be changed within product types 

– width of a cable tray length,  
– width of a cable ladder length,  
– length of a cantilever bracket, 
– length of a centrally supported bracket,  
– length of a pendant,  
– length of a trapeze support, 
– width of a C shape ceiling support.  

Different jointing methods, perforation patterns, material specifications or thicknesses 
constitute different product types. 

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 

6.3.2 Cable tray system or cable ladder system with electrical continuity characteristics 
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6.3.3 Cable tray system or cable ladder system with electrical continuity characteristics and 
with protective earthing (PE) function 

NOTE This classification is not permitted in Sweden according to national wiring rules based on IEC 60364-5-54. 

6.4 According to electrical conductivity 

6.4.1 Electrically conductive system component 

6.4.2 Electrically non-conductive system component 

NOTE Components for metal cable tray systems and metal cable ladder systems with a coating are considered as 
conductive.  

6.5 According to resistance against corrosion 

6.5.1 General 

If system components within the cable tray system or cable ladder system have different 
classifications, then the manufacturer or responsible vendor shall declare the classification for 
each system component. 

Even though internal fixing devices are not system components, they shall be classified 
according to resistance to corrosion. Metallic coated internal fixing devices shall be classified 
according to Table 1 or Table 11. For stainless steel internal fixing devices their classification 
shall be according to ISO 3506-1.  

NOTE Special local environmental conditions are not considered in this document. 

6.5.2 Non-metallic system component 

6.5.3 Metallic system component  

6.5.3.1 General 

Resistance against corrosion is classified according to Table 1, Table 2 or Table 11 as 
applicable. Table 1 lists the classification for resistance against corrosion depending on the 
reference coating used. Table 2 lists some of the commonly used stainless steel grades. 
Table 11, based on the neutral salt spray (NSS) test duration, lists the classification for 
resistance against corrosion for coatings not listed in Table 1. 

NOTE 1 Any comparison made between different types of coatings with the same classification designation, does 
not indicate the same life expectancy of these coatings when they are used in the same environmental conditions. 
For further detail refer to ISO 9227 and ISO/TR 16335. 

NOTE 2 To indicate the life to first maintenance for zinc coated products refer to ISO 14713-1.  
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6.5.3.2 System component made of mild steel with metallic coating 

6.5.3.2.1 System component made of mild steel with zinc coating referenced in 
Table 1 

Table 1 – Classification for resistance against corrosion for zinc electroplated, 
pre-galvanised and post-galvanised mild steel products 

Class Metallic coating reference  

1 Electroplated to a minimum thickness of 5 µm according to ISO 2081 or ISO 4042a 

1 Pre-galvanised to coating designation Z100 and with a thickness according to ISO 3575, ISO 4998 
or EN 10346 

1 Pre-galvanised to coating designation Z140 and with a thickness according to ISO 3575, ISO 4998 
or EN 10346  

2 Electroplated to a minimum thickness of 12 µm according to ISO 2081 or ISO 4042a 

2 Pre-galvanised to coating designation Z200 and with a thickness according to ISO 3575, ISO 4998 
or EN 10346 

3 Pre-galvanised to coating designation Z275 and with a thickness according to ISO 3575, ISO 4998 
or EN 10346 

4 Pre-galvanised to coating designation Z350 and with a thickness according to ISO 3575, ISO 4998 
or EN 10346 

5A Pre-galvanised to coating designation Z600 and with a thickness according to ISO 3575, ISO 4998 
or EN 10346 

5B Post-galvanised to a zinc mean coating thickness (minimum) of 45 µm according to ISO 1461 for 
zinc thickness only or ISO 10684a 

6 Post-galvanised to a zinc mean coating thickness (minimum) of 55 µm according to ISO 1461 for 
zinc thickness only 

7 Post-galvanised to a zinc mean coating thickness (minimum) of 70 µm according to ISO 1461 for 
zinc thickness only 

8 Post-galvanised to a zinc mean coating thickness (minimum) of 85 µm according to ISO 1461 for 
zinc thickness only (usually high silicon steel) 

9 Post-galvanised to a zinc mean coating thickness (minimum) of 110 µm according to ISO 1461 for 
zinc thickness only (usually high silicon steel) 

10 Post-galvanised to a zinc mean coating thickness (minimum) of 140 µm according to ISO 1461 for 
zinc thickness only (usually high silicon steel) 

11 Post-galvanised to a zinc mean coating thickness (minimum) of 165 µm according to ISO 1461 for 
zinc thickness only (usually high silicon steel) 

NOTE Zinc coatings on wire according to EN 10244-2 can be classified by reference to equivalent coating 
thickness in Table 1. 

a  ISO 4042 and ISO 10684 are used for internal fixing devices only. 

 

6.5.3.2.2 System component made of mild steel with a zinc coating method 
referenced in Table 1 and having a designation or thickness not referenced 
in Table 1 

If a system component made of mild steel has a coating designation or thickness not referenced 
in Table 1 but which has a method of zinc coating detailed in Table 1, a classification can still 
be obtained without the need to test by using the next lowest classification. For example, Z225 
can be classified as Z200. 

If an internal fixing device to ISO 4042 or ISO 10684 has a coating thickness not referenced in 
Table 1 a classification can still be obtained without the need to test by using the next lowest 
classification. For example, an internal fixing to ISO 4042 with a thickness of 8 µm can be 
classified according to Table 1 as class 1. 
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6.5.3.2.3 System component made of mild steel with a method or type of metallic 
coating not referenced in Table 1 

For system components made of mild steel with a method or type of metallic coating not 
referenced in Table 1, a salt spray test is required according to 14.2. The classification obtained 
shall be the one corresponding to the duration of the salt spray test shown in Table 11. 

6.5.3.3 System component made of stainless steel 

Table 2 – Classification for resistance against corrosion for stainless steel products 

Corrosion resistance classes for stainless steel products 
Standard 

Classa 
Steel designation Classification for 

internal fixing 
devices EN ASTM UNS GOST 

I 
(10,5 ≤ PREN < 

17,0) 

1.4003 410L  X2CrNi12 F1 
1.4016 430 S43000 12Ch17 F1 

1.4512 409 S40900 X2CrTi12 F1 

II 
(17,0 ≤ PREN < 

22,5) 

1.4301 304 S30400 08Ch18N10 A2 
1.4307 304L S30403 03Ch18N11 A2L 
1.4311 304LN S30453  A2 
1.4541 321 S32100 12Ch18N10T A2 
1.4318 301LN   A2 

1.4306 304L S30403 03Ch18N11 A2 
1.4567 304Cu S30430  A2 
1.4482  S32001  D2 

III 
(22,5 ≤ PREN < 

30,5) 

1.4401 316 S31600 08Ch16N11M3 A4 
1.4404 

316L S31603 
 A4L 

1.4435 03Ch17N14M3 A4L 

1.4571 316Ti S31635 10Ch17N13M2T A4 
1.4429 316LN S31653  A4 
1.4432 316L S31603 06Ch17N13M3-WD A4 
1.4162  S32101  D4 
1.4662  S82441  D4 
1.4362  S32304  D4 

1.4062  S32202  D4 
1.4578    A4 

IV 
(30,5 ≤ PREN < 

37,0) 

1.4439  S31726  A4 
1.4462  S31803  D6 
1.4539 904L N08904  A5L 

V 
(37,0 ≤ PREN) 

1.4565  S34565  A5 
1.4529 926 N08926  A5 

1.4547  S31254  A5 
1.4410  S32750  D8 
1.4501  S32760  D8 
1.4507    D8 

a Where post treatment is carried out, the classification reference (see 7.2.2 d) shall be suffixed with (pt), for 
example, no post treatment Table 2 class III, with post treatment Table 2 class III(pt), where (pt) is the post 
treatment of the finished product. 
The post treatment process according to ASTM:A380/A380M or equivalent EN, ISO standard for example 
EN 2516 is used to improve the protection against crevice crack corrosion and against contamination by other 
steels. 
This Table 2 contains the information from EN 10088-1 and EN 1993-1-4 including additional information 
ASTM, UNS and GOST. 
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– Stainless steel shall have minimum of 10,5 % chromium (Cr) and maximum of 1,2 % carbon 
(C) according to EN 10020:2000, 3.2.2; 

– Stainless steel referenced in Table 2 is classified according to Table 2; 
– Stainless steel not referenced in Table 2 is classified by calculation of the pitting resistance 

equivalent number (PREN) according to the following equation and then selecting the 
appropriate class as shown in the example below. 

 PREN = Cr + 3,3 × Mo + 16 × N  

where 
Cr  is the minimum declared percentage of chromium; 
Mo  is the minimum declared percentage of molybdenum; and 
N  is the minimum declared percentage of nitrogen. 

The following is a classification example using PREN. 

A manufacturer's declaration has the following values: 

Cr = 11 % 
Mo = 2 % 
N = 0,1 % 

Using the above equation, the PREN value is 11 + 3,3 × 2 + 16 × 0,1, therefore the PREN 
equals 19,2 which is class II in Table 2. 

6.5.3.4 System component with organic coating  

6.5.3.4.1 General 

Resistance to corrosion is classified according to Table 1 and according to 6.5.3.4.2 and/or 
6.5.3.4.3.  

6.5.3.4.2 Degree of delamination and corrosion around a scribe or other artificial 
defect  

The degree of corrosion around a scribe is measured according to ISO 4628-8:2012. See 
14.2.6.3. 

6.5.3.4.3 Quantity and size of defects, and of intensity of uniform changes in 
appearance  

The degree of corrosion of the surface is measured according to ISO 4628-3:2016, Table 1. 
See 14.2.6.3. 

6.5.3.5 System component made from aluminium alloy 

Under consideration. 
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6.6 According to temperature 

6.6.1 Minimum temperature for the system component as given in Table 3 

Table 3 – Minimum temperature classification 

Minimum transport, storage, installation and 
application temperature 

°C 

+5 

−5 

−15 

−20 

−25 

−40 

−50 

−70 

 

6.6.2 Maximum temperature for the system component as given in Table 4 

Table 4 – Maximum temperature classification 

Maximum transport, storage, installation and 
application temperature 

°C 

+40 

+60 

+90 

+105 

+120 

+150 

 

6.7 According to the perforation in the base area of the cable tray length as given in 
Table 5 

Table 5 – Perforation base area classification 

Classification Perforation in the base area 

A ≤ 2 % 

B > 2 % and ≤ 15 % 

C > 15 % and ≤ 30 % 

D > 30 % 

NOTE Classification D relates to IEC 60364‑5‑52:2009, 
B.52.6.2 b). 
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6.8 According to the free base area of mesh cable tray length or cable ladder length 
as given in Table 6 

Table 6 – Free base area classification 

Classification Free base area 

X ≤ 80 %  

Y > 80 % and ≤ 90 % 

Z > 90 %  

NOTE Classification Z relates to IEC 60364‑5‑52:2009, 
B.52.6.2 c). 

 

6.9 According to impact resistance of non-metallic and composite systems 

6.9.1 System component offering impact resistance of 2 J 

6.9.2 System component offering impact resistance of 5 J 

6.9.3 System component offering impact resistance of 10 J 

6.9.4 System component offering impact resistance of 20 J 

6.9.5 System component offering impact resistance of 50 J 

7 Marking and documentation 

7.1 Marking 

7.1.1 General 

Each system component shall be legibly marked with: 

– the manufacturer's or responsible vendor's name or trademark or identification mark; 
– a product identification mark which may be, for example, a catalogue number, a symbol, or 

the like. When system components other than cable tray lengths and cable ladder lengths 
are supplied in a package, the product identification mark may be, as an alternative, marked 
on the smallest package unit; 

– flame propagating system components declared as being in accordance with 6.2.1 shall be 
marked with a flame propagating symbol in accordance with IEC 60417-6180:2013-01, as 
shown in Figure 1. The symbol shall be placed on the system component and on the smallest 
supplied package or label. When it is not feasible to have this identification mark on small 
system components, due to the small size of the item, it is sufficient to place the symbol on 
the smallest supplied package; 

 
Figure 1 – Flame propagating symbol 

– if an earth terminal is supplied, then it shall be marked with the symbol  in accordance 
with IEC 60417-5019:2006-08. 
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7.1.2 Durability of marking  

7.1.2.1 General 

All markings shall be durable. 

Each type of label shall be tested for durability on each type of material. Laser marking directly 
on the product and marking made by moulding, pressing or engraving are not subjected to this 
test. 

Compliance is checked by the tests in 7.1.2.2 and 7.1.2.3 and by inspection, using normal or 
corrected vision, without additional magnification and by rubbing the label using the equipment 
shown in Figure 2. New samples for 7.1.2.2 and 7.1.2.3 shall be used. 

 

Key 

A Diameter of the piston (20 ± 1) mm 

B Radius of the piston head (20 ± 1) mm 

C Gap between piston head and cylinder +1
02  mm  

 

Figure 2 – Piston for durability of marking test 

The test piston head shall be made of an elastic material which is inert against the test liquids 
and has a Shore-A hardness of 47 ± 5 (for example synthetic rubber). The piston shall be 
wrapped with cotton comprising cotton wool covered by a piece of cotton medical gauze. 

When it is not possible to carry out the test on the specimens due to the shape and/or size of 
the product, a suitable piece having the same characteristics as the product can be submitted 
to the test. 

The test shall be carried out on one sample. If the sample does not satisfy the test, the test 
shall be repeated on two new samples, both of which shall comply with the requirements. 

7.1.2.2 Test for durability of marking 

The sample shall be rubbed by applying a compression force of (5 ± 1) N at a rate of one cycle 
per second for 15 s (a cycle comprising a forward and backward movement along the length of 
the marking) by means of the test piston shown in Figure 2. 

Rubbing shall commence immediately after soaking the piece of cotton with water. For markings 
longer than 20 mm, rubbing can be limited to a part of the marking, over a path of at least 
20 mm length. 
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The sample surface shall then be dried and the test repeated on the same sample using new 
cotton soaked in n-hexane 95 % solvent. 

When using this liquid, precautions as stated in the relative material safety datasheet provided 
by the chemical supplier shall be taken to safeguard the person performing the test. 

NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a variety 
of chemical suppliers as a high pressure liquid chromatography (HPLC) solvent. 

After the test, the marking shall be legible. 

7.1.2.3 Test for durability of label adhesion 

Under consideration. 

7.2 Documentation 

7.2.1 If a system component can, by taking precautions, be stored and transported at a 
temperature outside the declared temperatures according to Table 3 and Table 4, the 
manufacturer or responsible vendor shall declare the precautions and the alternative 
temperature limits.  

Compliance is checked by inspection. 

7.2.2 The manufacturer or responsible vendor shall provide in its literature all information 
necessary for the proper and safe installation and use of the cable tray system and cable ladder 
system. The SWL and impact resistance is valid for the whole temperature classification 
declared. For the declared applications the information shall include:   

a) instructions for the assembly and installation of system components and for the precautions 
required to avoid excessive transverse deflection, which could cause damage to the cables 
(see 5.2, 9.3, 10.3, 10.7, 10.8, and 14.1); 

b) thermal expansion properties and precautions to be taken, if necessary; 
c) relative humidity if it affects the classifications (see 5.7); 
d) classification according to Clause 6. Where classification refers to corrosion resistance the 

relevant table shall also be specified. Examples are for coated mild steel Table 1 class 3, 
or for stainless steel Table 2 class IV or for the salt spray test Table 11 class 3; 

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 temperature classification, where 
applicable (see 7.2.1); 

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 9.4.1 and 9.4.2);  
i) SWL in N/m for the cable tray lengths or cable ladder lengths for the declared span including 

joints, where applicable for one or more of the following installation methods (see 10.1): 
1) mounted in the horizontal plane running horizontally on multiple spans according to the 

declared test type and end span limitations (see 10.3);  
When the width of the support is less than 40 mm the support shall be declared. 

2) mounted in the horizontal plane running horizontally on a single span (see 10.4);  
When the width of the support is less than 40 mm the support shall be declared. 

3) mounted in the vertical plane running horizontally (see 10.5); 
j) type of coupling where applicable; 
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k) SWL in N/m for cable tray lengths and cable ladder lengths mounted in the vertical plane 
running vertically, together with the supports used in the test, for the declared span V. The 
declaration shall include the distance C which is the maximum cable fixing distance for 
vertical installation and used in the test defined in 10.6, as shown in Figure 17 a) and 
Figure 17 b); 

l) SWL in N/m for the fittings when not directly supported and the distance Y from the supports 
adjacent to the fittings (see 10.7); 

m) fixing method for installing cable tray or cable ladder to the supports when declared for the 
test (see 10.3, 10.4 and 10.8.2); 

n) associated information for cantilever brackets when used to support cable tray lengths and 
cable ladder lengths mounted in the horizontal plane for the following types of installation: 
1) SWL in N of cantilever brackets declared for use with unspecified cable tray systems 

only. If appropriate, the minimum width of cable tray used with the cantilever for 
unspecified cable tray system (see 10.8.2.1.2); 

2) SWL in N of cantilever brackets declared for use with unspecified cable ladder systems 
only. If appropriate, the minimum width of cable ladder used with the cantilever for 
unspecified cable ladder system (see 10.8.2.1.3); 

3) SWL in N of cantilever brackets declared for use with both cable tray and cable ladder 
systems which are unspecified. If appropriate, the minimum width of cable tray or cable 
ladder used with the cantilever for both cable tray and cable ladder systems which are 
unspecified (see 10.8.2.1.4); 

4) SWL in N of cantilever brackets declared for use with specified cable tray systems. All 
of the components and details of the assembly including the maximum span over which 
the cantilever arms can be used (see 10.8.2.1.5); 

5) SWL in N of cantilever brackets declared for use with specified cable ladder systems. 
All of the components and details of the assembly including the maximum span over 
which the cantilever arms can be used (see 10.8.2.1.6); 

o) SWL of pendants for cantilever brackets as a bending moment in Nm and/or as a force in N 
(see 10.8.3.1); 

p) SWL in N for C shape ceiling supports and if used for cable tray only (see 10.8.3.3); 
q) SWL in N and the degree of uneven loading of a centrally supported bracket (see 10.8.3.2); 
r) SWL in N for trapeze system or trapeze support only (see 10.8.3.4); 
s) the appropriate material specification and environmental conditions for which the product is 

suitable (see 14.2). 

NOTE For the list under 7.2.2 the SWL information can be given in the form of a diagram, table, or similar. 

Compliance is checked by inspection. 

7.3 For PE marking and documentation see Annex C. 

8 Dimensions 

The manufacturer or responsible vendor shall give the following information: 

– the overall envelope of the cross-section of the cable tray length or cable ladder length; 
– the width of the base area of cable tray length or cable ladder length; 
– the height of the cable tray length or cable ladder length available for the accommodation 

of cables when a cover is fitted; 
– the minimum internal radius of fittings available for the accommodation 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 centre line spacing of the 

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

Compliance is checked by inspection. 

9 Construction 

9.1 The same sample may be used for all the tests in this Clause 9. 

9.2 Surfaces of system components which are likely to come into contact with cables during 
installation or use shall not cause damage to the cables when installed according to the 
manufacturer's or responsible vendor's instructions. 

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

9.3 Where the manufacturer or responsible vendor does not declare the use of gloves for 
installation purposes, then the surfaces of system components shall be safe for handling. 

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

9.4 Connections  

9.4.1 Screwed connections and other fixing methods including electrical connections 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 shall not cause 
damage to the cable when correctly inserted.  

Screwed connections can be: 

a) ISO metric threads, or 
b) a thread forming type, or 
c) a thread cutting type (except where the system is used for PE function), if suitable design 

provisions are made, or 
d) threads other than a) to c) as specified by the manufacturer or responsible vendor. 

Compliance is checked by 9.4.2 or 9.4.3 or 9.4.4. 

9.4.2 Reusable screwed connections shall not be tightened by sudden or jerky motions. To 
test the screwed connection, it shall be tightened and removed: 

• 10 times for metal screwed connections in engagement with a thread of non-metallic 
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 specified 
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. 

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

NOTE The term reusable means that the connection can be disassembled and reassembled. 
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After the test, there shall be no damage to impair the further use of the reusable connections. 

9.4.4 Non-reusable connections are checked by inspection and, if necessary, by manual test. 

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

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

Compliance is checked by inspection and measurement. 

9.7 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 for 
their intended use.  

The main criterion for the SWL is safety in use of the product. 

For the declared application, the manufacturer or responsible vendor shall declare the SWL 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 Nm for each type of support device. 

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

Compliance for cable runways is checked by carrying out the relevant tests according to the 
manufacturer's or responsible vendor's declaration as specified in 10.3, 10.4, 10.5, 10.6 and 
10.7 on all widths of each product type. The alternative for the tests specified in 10.3, 10.4 and 
10.7 is to test a wider product and the SWL from this can be used for narrower widths. 

Tests of non-perforated cable trays are covered by the tests of compatible perforated cable 
trays. 

Horizontal lengths running in the horizontal plane which are declared for use with both multiple 
span and single span applications shall be tested in accordance with both 10.3 and 10.4. 

Vertical lengths running in the horizontal plane which are declared for use with both multiple 
span and single span applications shall be tested in accordance with both 10.5.1 and 10.5.2. 

Compliance for support devices is checked by carrying out the tests specified in 10.8. 

NOTE An overview of the SWL test procedure is shown in Annex L. See Figure L.1 for lengths, Figure L.2 for fittings, 
Figure L.3 for supports, Figure L.4 for cantilever brackets, Figure L.5 for pendants for cantilever bracket, Figure L.6 
for centrally supported bracket and Figure L.7 for trapeze supports 

Cable tray system components and cable ladder system components shall withstand impacts 
occurring during installation. 
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Compliance is checked by the test specified in 10.9. 

10.2 SWL test procedure 

10.2.1 General 

In 10.2.2 and 10.2.3, the general procedure and alternative procedures for particular cases are 
respectively described. 

For the minimum, maximum and alternative temperature tests the method used to apply the 
load shall not restrain creepage. 

10.2.2 General procedure  

10.2.2.1 General 

Two tests shall be carried out:  

• at a minimum temperature declared by the manufacturer in accordance with Table 3 and 
tested in accordance with 10.2.2.2 or 10.2.2.4; 

• at a maximum temperature declared by the manufacturer in accordance with Table 4 and 
tested in accordance with 10.2.2.3 or 10.2.2.4. 

10.2.2.2 Preferred minimum temperature test   

The mounted sample shall be conditioned for a minimum of 2 h at the minimum temperature 
before loading. 

The test shall be carried out at minimum temperature declared according to the classification 
of Table 3. During this test, the uniformity of the temperature shall be maintained within the 
tolerance of ± 5 °C, 0,25 m around the samples.   

All loads shall be uniformly distributed over the width and length of the sample as shown in 
Annex D, Table D.1, Figure D.1 and Table D.2, Figure D.2 where applicable. 

The load shall be applied in such a way that a UDL is ensured even in the case of extreme 
deformation of the sample. 

Typical methods of applying a UDL are shown in Annex E, Figure E.1, Figure E.2 and 
Figure E.3. 

When testing the sample upside down, the applied load shall be the declared SWL plus twice 
the weight of the sample.  

When mechanical linkages are used, care shall be taken to ensure all point loads are equal and 
transmitted through the load distribution plates. 

To allow for settlement of the sample, a pre-load of 10 % of the SWL, unless otherwise specified, 
shall be applied for 5 min ± 30 s and then removed. At this time, the measuring apparatus shall 
be calibrated to zero. 

The load shall then be increased by increments or continuously on each sample through the 
load distribution plates, evenly longitudinally and transversely up to the SWL. Increments shall 
not be heavier than a quarter of the SWL. 

Measurements of deflection shall be taken at SWL and 1,7 times SWL for each test arrangement. 
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For the tests in 10.3, 10.4, and 10.7, the longitudinal deflection of each span is the arithmetic 
mean of the deflections at the two measuring points near the side members as shown in Figure 3, 
key 8. 

 

a) Test arrangement side elevation 

Dimensions in millimetres 

 

b) Deflection measuring points for cable tray 

Dimensions in millimetres 

 

c) Deflection measuring points for cable ladder 
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Key 

1 Symbol to indicate a uniformly distributed load (UDL) 

2 Joint 

3 Extension of cantilever only permitted when required to support loading media  

4 End span ≤ the intermediate span   

5 Intermediate span = L 

6 Maximum unloaded overhang length = 500 mm 

7 Deflection measuring point at mid-width for determining transverse deflection 

8 Deflection measuring points for determining longitudinal deflection 

9 Cantilever = 0,4 × the intermediate span L 

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 

Figure 3 – Safe working load test – General arrangement 

For the tests in 10.3, 10.4 and 10.7, where visible transversal deformation occurs, a third 
measurement of deflection shall be taken in the centre of the cable tray base or cable ladder 
base at mid-span as shown in Figure 3, key 7 or Figure 18, Figure 19, Figure 20 point s for 
fittings. For the cable ladder, if there is no rung at mid-span, the deflection shall be measured 
at the nearest rung. The transverse deflection shall be calculated by subtracting the longitudinal 
deflection from the mid-width reading.  

For the tests in 10.3, 10.4 and 10.7, the load shall be maintained, and the deflections measured 
every 5 min ± 30 s until the difference between the last longitudinal deflection and the previous 
longitudinal deflection and the difference between the last transverse deflection and the 
previous transverse deflection are less than 2 % respectively. These criteria are applicable for 
each span. 

The final longitudinal deflection and the final transverse deflection which meet the criteria are 
used for the verification of the SWL. For an explanation see Annex G, Figure G.1. 

For the tests in 10.5 and 10.8 the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last deflection and the previous deflection is less 
than 2 %. This criterion is applicable for each span. 

The final deflection which meets the criterion is used for the verification of the SWL. For an 
explanation see Annex G. 

For the tests in 10.6, the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last vertical deflection of the side members and 
the previous vertical deflection of the side members and the difference between the last vertical 
deflection of the middle of the base area and the previous vertical deflection of the middle of 
the base area are less than 2 %. 

The final vertical deflection of the side members and the final vertical deflection of the middle 
of the base area which meet the criteria are used for the verification of the SWL. For an 
explanation see Annex G. 
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When subjected to the SWL, the sample, its joints and internal fixing devices shall show no 
damage or crack visible to normal view or corrected vision without magnification and the 
deflections of each sample shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7, 
and 10.8. 

The load on the sample shall then be increased to 1,7 times the SWL. 

For the tests in 10.3, 10.4 and 10.7, the load shall be maintained, and the deflections measured 
every 5 min ± 30 s until the difference between the last longitudinal deflection and the previous 
longitudinal deflection and the difference between the last transverse deflection and the 
previous transverse deflection are less than 2 % respectively. These criteria are applicable for 
each span. 

For the tests in 10.5 and 10.8 the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last deflection and the previous deflection is less 
than 2 %. This criterion is applicable for each span. 

For the tests in 10.6, the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last vertical deflection of the side members and 
the previous vertical deflection of the side members and the difference between the last vertical 
deflection of the middle of the base area and the previous vertical deflection of the middle of 
the base area are less than 2 %. 

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

10.2.2.3 Preferred maximum temperature test  

The mounted sample shall be conditioned for a minimum of 2 h at the maximum temperature 
before loading. 

The test shall be carried out at maximum temperature declared according to the classification 
of Table 4. During this test, the uniformity of the temperature shall be maintained within the 
tolerance of ± 5 °C, 0,25 m around the samples.   

All loads shall be uniformly distributed over the width and length of the sample as shown in 
Annex D, Table D.1, Figure D.1 and Table D.2, Figure D.2 where applicable. 

The load shall be applied in such a way that a UDL is ensured even in the case of extreme 
deformation of the sample. 

Typical methods of applying a UDL are shown in Annex E, Figure E.1, Figure E.2 and 
Figure E.3. 

When testing the sample upside down, the applied load shall be the declared SWL plus twice 
the weight of the sample. 

To allow for settlement of the sample, a pre-load of 10 % of the SWL, unless otherwise specified, 
shall be applied for 5 min ± 30 s and then removed. At this time, the measuring apparatus shall 
be calibrated to zero. 

The load shall then be increased by increments or continuously on each sample through the 
load distribution plates, evenly longitudinally and transversely up to the SWL. Increments shall 
not be heavier than a quarter of the SWL. 

Measurements of deflection shall be taken at SWL and 1,7 times SWL for each test arrangement. 
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For the tests in 10.3, 10.4, and 10.7, the longitudinal deflection of each span is the arithmetic 
mean of the deflections at the two measuring points near the side members as shown in Figure 3, 
key 8. 

For the tests in 10.3, 10.4 and 10.7, where visible transversal deformation occurs, a third 
measurement of deflection shall be taken in the centre of the cable tray base or cable ladder 
base at mid-span as shown in Figure 3, key 7 or Figure 18, Figure 19, Figure 20 point s for 
fittings. For the cable ladder, if there is no rung at mid-span, the deflection shall be measured 
at the nearest rung. The transverse deflections shall be calculated by subtracting the 
longitudinal deflection from mid-width reading.  

For the tests in 10.3, 10.4 and 10.7, the load shall be maintained, and the deflections measured 
every 5 min ± 30 s until the difference between the last longitudinal deflection and the previous 
longitudinal deflection and the difference between the last transverse deflection and the 
previous transverse deflection are less than 2 % respectively. These criteria are applicable for 
each span. 

The final longitudinal deflection and the final transverse deflection which meet the criteria are 
used for the verification of the SWL. For an explanation see Annex G, Figure G.1. 

For the tests in 10.5 and 10.8 the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last deflection and the previous deflection is less 
than 2 %. This criterion is applicable for each span. 

The final deflection which meets the criterion is used for the verification of the SWL. For an 
explanation see Annex G. 

For the tests in 10.6, the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last vertical deflection of the side members and 
the previous vertical deflection of the side members and the difference between the last vertical 
deflection of the middle of the base area and the previous vertical deflection of the middle of 
the base area are less than 2 %. 

The final vertical deflection of the side members and the final vertical deflection of the middle 
of the base area which meet the criteria are used for the verification of the SWL. For an 
explanation see Annex G. 

When subjected to the SWL, the sample, its joints and internal fixing devices shall show no 
damage or crack visible to normal view or corrected vision without magnification and the 
deflections of each sample shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7, 
and 10.8. 

The load on the sample shall then be increased to 1,7 times the SWL. 

For the tests in 10.3, 10.4 and 10.7, the load shall be maintained, and the deflections measured 
every 5 min ± 30 s until the difference between the last longitudinal deflection and the previous 
longitudinal deflection and the difference between the last transverse deflection and the 
previous transverse deflection are less than 2 % respectively. These criteria are applicable for 
each span. 

For the tests in 10.5 and 10.8 the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last deflection and the previous deflection is less 
than 2 %. This criterion is applicable for each span. 

Full document details: IEC 61537-2023

http://www.avadocuments.com/doc/iec-61537-2023
http://www.avadocuments.com/doc/iec-61537-2023


IEC 61537:2023 © IEC 2023 – 33 –  

For the tests in 10.6, the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last vertical deflection of the side members and 
the previous vertical deflection of the side members and the difference between the last vertical 
deflection of the middle of the base area and the previous vertical deflection of the middle of 
the base area are less than 2 %. 

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

10.2.2.4 Alternative test for minimum or maximum temperature 

10.2.2.4.1 General 

The test is carried out as subtests A and B. The number of samples for each subtest is 
determined from the sample requirement detailed in tests 10.3 to 10.8. The number of samples 
shall be equal for each subtest. 

Subtests A and B shall be carried out from phase 1 through to phase 3 as shown in Figure 4. 

 

a) Load and temperature diagrams for maximum temperature 
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b) Load and temperature diagrams for minimum temperature 

Key 

T1 Ambient temperature 

T2 Temperature declared in Table 3 or Table 4 

1. Phase 1 

2. Phase 2 

3. Phase 3 

Figure 4 – Load and temperature diagrams with respect to time for test 10.2.2.4 

10.2.2.4.2 Phase 1: loading from zero to SWL for subtest A and from zero to 1,7 SWL 
for subtest B 

This phase shall be carried out at ambient temperature.  

All loads shall be uniformly distributed over the length and width of each sample as shown in 
Annex D, where applicable. 

The load shall be applied in such a way that a UDL is ensured even in the case of extreme 
deformation of the samples. 
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Typical methods of applying a UDL are shown in Annex E, Figure E.1, Figure E.2 and 
Figure E.3. 

When testing the sample upside down, the applied load shall be the declared SWL plus twice 
the weight of the sample. 

To allow for settlement of each sample, a pre-load of 10 % of the SWL, unless otherwise 
specified, shall be applied for 5 min ± 30 s and then removed. Immediately after this time, the 
measurement apparatus shall be calibrated to zero. 

The load shall then be increased by increments or continuously on each sample through the 
load distribution plates, evenly longitudinally and transversely up to the SWL for subtest A and 
up to 1,7 SWL for subtest B. Increments shall not be heavier than a quarter of the SWL.  

10.2.2.4.3 Phase 2: temperature change 

Immediately after phase 1, subtests A and B shall be continued by changing the temperature 
on the samples from ambient temperature to the temperature declared by the manufacturer in 
accordance with Table 3 or Table 4. The declared temperature shall be reached no later than 
48 h after starting the temperature change. 

The declared temperature is considered to be reached when no change of measured 
temperature within the tolerance of ± 5 °C in the test chamber occurs during 4 h. 

10.2.2.4.4 Phase 3: evaluation of test results 

This phase shall be carried out immediately after phase 2 at the declared temperature according 
to Table 4. During this phase, the uniformity of the temperature shall be maintained within the 
tolerance of ± 5 °C, 0,25 m around the samples. 

This phase requires different procedures for subtests A and B. 

– Subtest A (measurement of deflection)  

During this phase the deflection of the sample, subjected to SWL, shall be measured at the 
points specified for each test arrangement. 

For the tests in 10.3, 10.4, and 10.7, the longitudinal deflection of each sample span is the 
arithmetic mean of the deflections at the two measuring points near the side members as shown 
in Figure 3, key 8. 

For the tests in 10.3, 10.4 and 10.7 where visible transversal deformation occurs, a third 
measurement of deflection shall be taken in the centre of each cable tray base or cable ladder 
base at mid span as shown in Figure 3, key 7, or Figure 18, Figure 19, Figure 20 point s for 
fittings. For cable ladders, if there is no rung at mid-span, the deflection shall be measured at 
the nearest rung. The transverse deflections shall be calculated by subtracting the longitudinal 
deflection from mid-width reading. 

For the tests in 10.3, 10.4 and 10.7, the load shall be maintained, and the deflections measured 
every 5 min ± 30 s until the difference between the last longitudinal deflection and the previous 
longitudinal deflection and the difference between the last transverse deflection and the 
previous transverse deflection are less than 2 % respectively. These criteria are applicable for 
each span. 

The final longitudinal deflection and the final transverse deflection which meet the criteria are 
used for the verification of the SWL. For an explanation see Annex G, Figure G.1. 
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For the tests in 10.5 and 10.8 the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last deflection and the previous deflection is less 
than 2 %. This criterion is applicable for each span. 

The final deflection which meets the criterion is used for the verification of the SWL. For an 
explanation see Annex G. 

For the tests in 10.6, the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last vertical deflection of the side members and 
the previous vertical deflection of the side members and the difference between the last vertical 
deflection of the middle of the base area and the previous vertical deflection of the middle of 
the base area are less than 2 %. 

The final vertical deflection of the side members and the final vertical deflection of the middle 
of the base area which meet the criteria are used for the verification of the SWL. For an 
explanation see Annex G. 

When subjected to the SWL, the sample, its joints and internal fixing devices shall show no 
damage or crack visible to normal view or corrected vision without magnification and the 
deflections shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7 and 10.8. 

– Subtest B (evaluation of no collapsing) 

For the tests in 10.3, 10.4 and 10.7, the load shall be maintained, and the deflections measured 
every 5 min ± 30 s until the difference between the last longitudinal deflection and the previous 
longitudinal deflection and the difference between the last transverse deflection and the 
previous transverse deflection are less than 2 % respectively. These criteria are applicable for 
each span. 

For the tests in 10.5 and 10.8 the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last deflection and the previous deflection is less 
than 2 %. This criterion is applicable for each span. 

For the tests in 10.6, the load shall be maintained, and the deflections measured every 
5 min ± 30 s until the difference between the last vertical deflection of the side members and 
the previous vertical deflection of the side members and the difference between the last vertical 
deflection of the middle of the base area and the previous vertical deflection of the middle of 
the base area are less than 2 %. 

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

10.2.3 Alternative test conditions for 10.2.2  

The procedure according to 10.2.2 can be modified by the conditions detailed in either a) or b) 
below. Different conditions, as detailed in a) or b) can be used for different system components: 

a) at any temperature within the declared range if documentation is available which states that 
the relevant mechanical properties of the materials as used within the samples do not differ 
by more than ± 5 % of the average between the maximum and minimum property values 
due to temperature change within the declared temperature range; 

NOTE Examples of materials that fulfil this condition are steel and aluminium in a range of temperature from 
−25 °C to +120 °C. 

b) only at maximum temperature declared by the manufacturer according to Table 4, if 
documentation is available which states that the relevant mechanical properties of the 
materials improve when the temperature is decreasing. 
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10.3 Test for SWL of cable tray lengths and cable ladder lengths mounted in the 
horizontal plane running horizontally on multiple spans 

10.3.1 General 

Each test shall be carried out on one sample. If the sample does not satisfy the test, the test 
shall be repeated on two new samples, both of which shall comply with the requirements. 

Each 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 ladder 
in the flat and horizontal plane. 

Each test is carried out with the samples consisting of two or more cable tray lengths or cable 
ladder lengths. These shall be joined, as shown in Figure 3 to form two spans plus a cantilever. 
Joints are to be positioned as required for each test type following the manufacturer's or 
responsible vendor's instructions. 

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

If the manufacturer or responsible vendor declares supports as part of the cable tray systems 
or cable ladder systems and the width of the supports is smaller than 40 mm, then supports a, 
b and c are replaced by rigid supports with a width equal to that in the declared system. 

For all test types, full standard cable tray lengths or cable ladder lengths shall be used except 
where stated, for example Test type 1 item 2, and except for the end positions where cut lengths 
shall be used when required. 

The cantilever of 0,4 L can be increased, if necessary, to ensure a UDL on the cantilever. 

Depending on the installation method(s) declared by the manufacturer or responsible vendor, 
one or more of the test types in accordance with 10.3.2 to 10.3.5 shall be used. 

The tests for 10.3.2 to 10.3.5 shall be carried out in accordance with 10.1 and 10.2. 

Where classification according to Table 3 or Table 4 requires the use of a climatic chamber and 
it is not possible because of space limitations to accommodate the sample, the test can be 
carried out in accordance with 10.4. 

The practical longitudinal deflection of each span at the SWL shall not exceed 1/100th of the 
span. 

The transverse deflection of each span at the SWL shall not exceed 1/20th of the width of the 
sample and the samples shall still ensure reliable support to any cables that would normally be 
contained therein without posing any unreasonable hazard or danger to the user or cables. 

10.3.2 Test type I 

Test type I shall be used when the manufacturer or responsible vendor does not declare any 
end span length limitations or joint position limitations. The test arrangement shall be as shown 
in Figure 5. 
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Key 

1 Joint at the mid-point of span a to b 

2 Product standard length. This shall be reduced only for test purposes if the joint is in the cantilever c to 
d. In such a case the position of the joint shall be placed between b to c at 25 % of the span length from 
c 

3 One or more joints may be required depending upon the product length and span 

4 End span X = 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 

NOTE 1 The test arrangement represents the worst-case of the joint position in the end span. 

NOTE 2 The reduction of the product standard length is to avoid the possible collapse of the cantilever c to d during 
the test. 

Figure 5 – Test type I  

10.3.3 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 6. 

For test purposes only, a joint may be required in span a to b because the joint in span b to c 
shall always be at the mid-span position. 

If the manufacturer or responsible vendor declares that on all installations the end span shall 
be reduced in length, the end span X shall then be declared. 
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Key 
1 Joint for test purposes only, if required  
2 Product standard length 
3 Joint at the mid-point of span b to c 
4 End span X ≤ 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 6 – Test type II 

10.3.4 Test type III 

Test type III shall be used when the standard cable tray length or cable ladder length is equal 
to the intermediate span or multiples of the intermediate span and the manufacturer or 
responsible vendor declares the joint position, relative to the support, to be used on all 
installations. Test type III can also be used when the standard cable tray length or cable ladder 
length is 1,5 times the span and the position of the joint is at 25 % of the span from the support 
position a. 

If the manufacturer or responsible vendor declares that on all installations the end span shall 
be reduced in length, the end span X shall then be declared. 

The test arrangement is shown in Figure 7. 
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Key 

1 Joint position  

2 Product standard length 

3 End span X ≤ L   

4 Intermediate span = L (distance between supports on lengths as declared by the manufacturer) 

5 Cantilever = 0,4L 

a, b and c  Support positions 

d End of load 

Figure 7 – Test type III 

10.3.5 Test type IV 

Test type IV shall be used for products with localized weakness, see Table 7 for an explanation 
of when test type IV is required. In this case, the localized weakness is positioned over support 
"b" as shown in Figure 8. 

 

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 X ≤ L  

4 Intermediate span = L 

5 Cantilever =  0,4L 

6 Localized weakness 

a, b and c  Support positions 

d End of load 

Figure 8 – Test type IV 
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Table 7 – Use of test type IV 

Installation 
conditions 

No localised weakness With localised weakness 

No end span length 
limitations or joint 
position limitations. 

Test type I carried out 
according to 10.3.2 

If the distance between the localised weakness and the 
central support b is less than 10 % of the span L, then test 
type IV shall be carried out according to 10.3.5. 

If the distance between the localised weakness and the 
central support b is greater than 10 % of the span L, then 
both test type I and test type IV shall be carried out. 

No joints in the end 
span and optional 
end span reduction 

Test type II carried out 
according to 10.3.3 

If the distance between the localised weakness and the 
central support b is less than 10 % of the span L, then test 
type IV shall be carried out according to 10.3.5. 

If the distance between the localised weakness and the 
central support b is greater than 10 % of the span L, then 
both test type II and test type IV shall be carried out. 

Joint position fixed 
in the span  

Test type III carried out 
according to 10.3.4 

Test type III carried out according to 10.3.4 

 

When tests are required for a range of widths of one product type, and localised weakness 
requires two tests as shown in Table 7, then the two tests only need to be carried out on one 
width. The test type which gives the lowest SWL may then be used for the other widths for that 
product type.  

10.4 Test for SWL of cable tray systems and cable ladder systems mounted in the 
horizontal plane running horizontally on a single span installation 

This test is used to verify the SWL of cable tray systems or cable ladder systems: 

– if the manufacturer declares the application of a single span installation or 
– if the test in 10.3 cannot be carried out in a climatic chamber due to its size. 

The test shall be carried out on one sample. If the sample does not satisfy the test, the test 
shall be repeated on two new samples, both of which shall comply with the requirements. 

The samples shall be placed on fixed, rigid supports a and b which shall be horizontal and level 
with a width of 45 mm ± 5 mm as shown in Figure 9. The samples shall not be fixed to the 
supports unless a fixing method is declared by the manufacturer or responsible vendor, in which 
case this fixing method shall be used. 

If the manufacturer or responsible vendor declares supports as part of the cable tray systems 
or cable ladder systems and the width of the supports is smaller than 40 mm, then supports a 
and b are replaced by rigid supports with a width equal to that in the declared system. 

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 joint(s) shall be placed, then a joint shall be 
located at the mid-span position. 

If the test is carried out as an alternative to the tests according to 10.3 then a joint shall be 
located at the mid-span position.  

The test shall be carried out in accordance with 10.1 and 10.2. 

The practical longitudinal deflection at the SWL shall not exceed 1/100th of the span. 

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 cables that would normally be contained 
therein without posing any unreasonable hazard or danger to the user or cables. 
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If the cable tray length or cable ladder length includes one or more localized weaknesses and 
if the manufacturer or responsible vendor does not declare any limitation in the position of the 
localized weaknesses, special test conditions are required. 

One test is carried out for each of the following conditions: 

– with the localized weakness positioned over support a or b, as shown in Figure 9; 

– with the localized weakness positioned at the mid-point of the span. If a joint is used, the 
localized weakness can be moved around mid-point of the span within ±10 % of L. 

When both conditions can be fulfilled in the same test arrangement, one test is sufficient.  

 

Key 

1 Maximum unloaded overhang length = 500 mm 

2 Joint if required  

3 Span = L (distance between supports on lengths as declared by the manufacturer) 

4 Localized weakness 

a, b  Support positions 

Figure 9 – Safe working load for single span test 

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

10.5.1 Multiple span test  

The test is carried out on cable tray lengths and joints or cable ladder lengths and joints together 
with support devices declared by the manufacturer, to verify the declared SWL when mounted 
over multiple spans with the cable tray or cable ladder in the vertical plane running horizontally.  

The test shall be carried out on one sample. If the sample does not satisfy the test, the test 
shall be repeated on two new samples both of which shall comply with the requirements.   

The test is carried out with samples of cable tray lengths (see Figure 10) or cable ladder lengths 
(see Figure 11) consisting of two full spans and a cantilever. Joints are to be positioned as 
shown in Figure 10 or Figure 11 unless declared differently by the manufacturer.   

Full document details: IEC 61537-2023

http://www.avadocuments.com/doc/iec-61537-2023
http://www.avadocuments.com/doc/iec-61537-2023


IEC 61537:2023 © IEC 2023 – 43 –  

 

Key 

1 Rigid test support for cable tray (a,b,c) 

2 Deflection measurements (see Figure 14) 

3 Cable tray 

4 Cable tray fixing and/or support device 

5 Load distribution plate 

6 Example of a hinged connector 

7 Load  

8 Cable tray joint positioned at mid-span or as declared by the manufacturer 

9 End span 

10 Intermediate span 

11 Cantilever 

Figure 10 – Test conditions: Multi-span cable tray mounted 
in the vertical plane running horizontally 
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Key 

1 Rigid test support for cable ladder (a,b,c) 

2 Deflection measurements (see Figure 14) 

3 Cable ladder 

4 Cable ladder fixing and/or support device 

5 Load distribution plate 

6 Example of a hinged connector 

7 Load  

8 Cable ladder joint positioned at mid-span or as declared by the manufacturer 

9 End span 

10 Intermediate span 

11 Cantilever 

Figure 11 – Test conditions: Multi-span cable ladder mounted 
in the vertical plane running horizontally 

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 positions when required.   

The cantilever of 0,4 L can be increased, if necessary, to ensure a UDL on the cantilever.   

The test shall be carried out in accordance with 10.1 and 10.2. 

Where classification according to Table 3 or Table 4 requires the use of a climatic chamber and 
it is not possible because of space limitations to accommodate the sample, the test can be 
carried out in accordance with 10.5.2. 

For products with localised weakness, a test is required with the localised weakness positioned 
at support b, in a similar way as indicated in Figure 8, for cable tray lengths and cable ladder 
lengths mounted in the horizontal plane, running horizontally.   
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The samples shall be fixed to vertical rigid structures, with the fixing method and support 
devices, if any, declared by the manufacturer. Separate tests shall be carried out on each 
product type using all fixing methods and support devices.    

For a cable tray, the load shall be applied in the middle of the base area by load distribution 
plates with a hinged connector. All loads shall be uniformly distributed over the length of the 
sample as shown in Clause D.4. Where this is difficult to achieve because of the design of the 
cable tray, then the load distribution plate may be repositioned to within 50 mm from the 
theoretical position. 

For a cable ladder, the load shall be applied on the middle of each rung by a load distribution 
plate with a hinged connector, see Figure 16 a). Where this is difficult to achieve because of 
the design of the cable ladder, then the load distribution plate may be repositioned to within 
50 mm from the theoretical position.  

Load distribution plate dimensions are indicated in Table 8. The load shall be applied as shown 
in Figure 15 and Figure 16. The hinged connector shall not restrict any movement of the sample. 

Table 8 – Load distribution plates for the SWL test of the cable tray lengths and cable 
ladder lengths mounted in the vertical plane running horizontally 

Tray or ladder nominal 
width  

Load distribution plate, 
length × height  

[mm] [mm × mm] 

w ≤ 200 (80 × 40) ± 2 

200 < w ≤ 600 (80 × 150) ± 2 

w > 600  (80 × 400) ± 2 

 

The resultant deflection at the SWL measured according to Figure 14 shall not exceed 1/100th 
of the span.  

10.5.2 Single span test 

This test is applied to cable tray systems or cable ladder systems if the manufacturer declares 
the application of a single span installation or the test in 10.5.1 cannot be carried out in a 
climatic chamber due to its size. 

The test is carried out on cable tray length(s) or cable ladder length(s) with internal fixing 
devices and any support devices declared by the manufacturer to verify the declared SWL when 
used as a single beam over a single span with the cable tray or cable ladder in the vertical 
plane and running horizontally. 

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 joint(s) shall be placed, then a joint shall be 
located at the mid-span position.  

If the test is carried out as an alternative to the tests according to 10.5.1 then a joint shall be 
located at the mid-span position. 

The test shall be carried out on one sample. If the sample does not satisfy the test, the test 
shall be repeated on two new samples both of which shall comply with the requirements.   

The test is carried out with samples of cable tray lengths (see Figure 12) or cable ladder lengths 
(see Figure 13) consisting of a single span.  
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Key 

1 Cable tray joint positioned at mid-span or as declared by the manufacturer, if required 

a,b Rigid test support for cable tray 

2 Deflection measurements (see Figure 14) 

3 Cable tray 

4 Cable tray fixing and/or support device 

5 Load distribution plate 

6 Example of a hinged connector 

7 Load 

Figure 12 – Test conditions: Single-span cable tray mounted 
in the vertical plane running horizontally 
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Key 

1 Cable ladder joint positioned at mid-span if required  

a,b Rigid test support for cable ladder 

2 Deflection measurements (see Figure 14) 

3 Cable ladder 

4 Cable ladder fixing and/or support device 

5 Load distribution plate 

6 Example of a hinged connector 

7 Load 

Figure 13 – Test conditions: Single-span cable ladder mounted 
in the vertical plane running horizontally  

The test shall be carried out in accordance with 10.1 and 10.2. 

The samples shall be fixed to vertical rigid structures, with the fixing method and support 
devices, if any, declared by the manufacturer. Separate tests shall be carried out on each 
product type using all fixing methods and support devices.    

For a cable tray, the load shall be applied in the middle of the base area by load distribution 
plates with a hinged connector. All loads shall be uniformly distributed over the length of the 
sample as shown in Clause D.4. Where this is difficult to achieve because of the design of the 
cable tray, then the load distribution plate may be repositioned to within 50 mm from the 
theoretical position. 

For a cable ladder, the load shall be applied on the middle of each rung by a load distribution 
plate with a hinged connector, see Figure 16 a). Where this is difficult to achieve because of 
the design of the cable ladder, then the load distribution plate may be repositioned to within 
50 mm from the theoretical position. 
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Key 

1 Deflection measuring device 

2 Guide roller (20 ± 1) mm diameter 

3 Cable tray or cable ladder 

4 Horizontal distance between the fixing of the pull string and the centre of the roller equal to (10 ± 1) mm 

5 vertical distance from the top of the base of the sample to the top of the roller equal to (100 ± 5) mm 

6 Fixing position of the pull string  

F Load 

Figure 14 – Measurement example of the resultant deflection 
for Figure 10, Figure 11, Figure 12 and Figure 13  

Load distribution plate dimensions are indicated in Table 8. The load shall be applied as shown 
in Figure 15 and Figure 16. The hinged connector shall not restrict any movement of the sample.  

The resultant measured deflection at the SWL is a combination of the horizontal and vertical 
deflections and shall not exceed 1/100th of the span. 
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