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IMPORTANCE OF THE CABLE MANAGEMENT SYSTEMS IN 
CORROSIVE ENVIRONMENTS  

 
Albert Casas, Area Manager APAC, UNEX Aparellaje Electrico, S.L.   
 
ABSTRACT 
 
In some areas (e.g. warm climates), locations (e.g. near the sea) and fields (e.g. water treatment, 
chemical), it is critical that power and data services are well-protected against humidity, corrosion 
and outdoor exposure. Therefore, it is highly relevant that cable trays and other conducting elements 
provide a good protection to the cabling and therefore, guarantee a reliable installation. 
 
Cable management systems made of insulating materials are unaffected by corrosion and ensure 
good protection against outdoor exposure, the UVs and chemical agents. This resistance is ensured 
by the raw material in itself; it is not achieved by applying a coating to the final product. 
 
Moreover, they help to improve electrical safety (complete insulation), do not require grounding and 
there is no need to upkeep the installation, as the product remains stable in the course of time. This 
leads to big savings during execution, inspection and maintenance. 
 
This paper starts from resistance against corrosion to develop all technical aspects regarding 
installations in harsh environmental conditions, focusing on own-formulated raw materials, 
international standards, quality marks, approvals (UL, Bureau Veritas,  Germanischer Lloyd, etc.), 
most performing applications and a selection of references backed-up by over 35 years’ experience 
in this type of installations. 
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1.0  INTRODUCTION 
 
1.1 Cable Requirements 
 

In all kind of buildings and installations, cables are required to assure a smooth running of a 
variety of services (power, voice, data, surveillance, HVAC, etc.) and thus, cable 
management is critical in order to carry those cablings from their origin to the end, by means 
of adequate conductions. 
 
When the structures are exposed to corrosion, their performance with regards to mechanical, 
electrical and fire safety, as well as their durability and reliability in the course of time may be 
affected.  
 
In general, cable conduction has been traditionally executed by means of metallic trays, most 
of them treated with some anticorrosive coating, whether metallic or organic, painting or 
plastic coatings. 
 
On the other hand, the increasing amount of cables in any installation and the growing needs 
for flexibility, adaptability, load capacity etc., have led to a replacement of tubes/conduits by 
other supporting systems like trays, ladders, etc. Additionally, since approximately 30 years 
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ago there have been cable trays made of non-metallic materials. Alternatives to avoid the 
effect of corrosion like non-metallic cable trays will be reviewed in this work.  

 
1.2 The Importance of a Safe and Reliable Installation 

 
a) Mechanical safety: It is important to observe the mechanical characteristics, with 

special focus on load capacity, admissible load and deflection. 
 

b) Electrical safety: A lot of cables connected to electric power (energised at any 
time) might affect the safety of both human beings and equipment.  

 
c) Fire safety: The installation can be affected by fire or might cause itself a fire 

outbreak, which can damage the facilities or even worse, people.  
 

d) Outdoor exposure: Especially in outdoor installations, all mounted materials should 
assure a correct performance with regards to environmental conditions and external 
influence. 

 
1.3 Durability/Maintenance 
 

In terms of durability in front of corrosion, it should be considered that this will affect the 
previously mentioned issues, focusing in particular aspects like: 

- Durability and reliability of the grounding system –> electrical safety. 
- Thickness decrease –> mechanical safety. 
- The material becomes deteriorated or unravelled –> its behaviour gets worse. 

      
 

Figure 1: Examples of cable tray issues 
 
Even in non-industrial premises, when the material is mounted outdoors, it will be exposed 
to rain, and this can carry corrosive agents; for instance, acid rain due to pollution or saline 
rain/mist due to proximity to the coast. 

  
2.0 DISCUSSION 
 
2.1 Base Raw Materials to make Cable Management Systems 
 

 Metallic: 
Metallic materials used for cable trays are basically the following: 

a) Made from stainless steel: Their protection to corrosion covers the whole mass, it is 
not only superficial. As a result, if the material is resistant to a particular agent, it 
will provide a good behaviour. Nevertheless, some processes like abrasion, welding 
or temperature can modify the resistance to corrosion of this material.  
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One of the handicaps of this type of materials is their high price. In the case of its 
resistance to some particular chemicals like chlorine (Cl), hydrochloric acid (HCl), 
hydrogen sulphide (H2S) and sulphuric acid (H2SO4) among others, the resistance to 
corrosion is limited.  
 

b) Made from steel + coating: Their protection from corrosion is achieved by means 
of a protecting coating, which can be metallic (Zinc, Zinc-Aluminium, Zinc-Chrome, 
Chrome…) or a coating of organic origin (epoxy/polyester resins, paintings). The 
result is determined by the thickness and the adherence of the protecting coating. 
Nonetheless, some processes like abrasion, welding or temperature will modify the 
effectiveness of the coating. 
 

c) Made from aluminium alloys: Their protection to corrosion covers the whole 
mass, it is not only superficial. As a result, if the material is resistant to a particular 
agent, it will provide a good behaviour. Nevertheless, some processes like abrasion, 
welding or temperature can modify the resistance to corrosion of this material. One 
of the handicaps of using this type of materials to carry cables is the difficulty to 
weld at the construction site and also, depending on their quality, their high price. In 
the case of some particular chemicals like chlorine (Cl) or presence of salts, their 
resistance to corrosion is limited. 

 
 Non-metallic thermoset resin materials: 
During their manufacturing process, they can present layers of fibres and conglomerating 
components. Their resistance to corrosion is practically homogeneous in the whole 
product’s mass. It is necessary to supervise and monitor the material’s homogeneity among 
all the elements of the system. In case an external coating is used to add coherence among 
layers, it is especially critical that this coating will not be deteriorated by handling or 
abrasion. Thermoset resin materials do not permit mechanical recycling. 

 
 Non-metallic thermoplastic materials: 
Their resistance to corrosion is homogeneous in the whole product’s mass, it is not only 
superficial. As a result, if the material is resistant to a particular agent, it will show a good 
behavior.  
 
The most well-known among these materials is PVC (Polyvinyl chloride), which offers 
outstanding chemical behaviour and stability in front of a big number of elements. In this 
group we could also include other materials based on PC (Polycarbonate), ABS 
(Acrylonitrile, Butadiene, Styrene), and a combination of PC+ABS. They all have the 
necessary mechanical characteristics to successfully carry cables. It is nonetheless necessary 
to supervise and control the material’s homogeneity among all the elements of the system. 
 
Thermoplastic materials offer an additional advantage regarding environmental aspects: 
their long life cycle and their ability to be mechanically recycled, through a non-polluting 
recycling process, which results in a more sustainable construction. 

 
3.0 FEATURES & PERFORMANCE 
 

In this section it will be described how each characteristic is affected by corrosion, depending 
on the type of cable management system used. 
 

3.1 Mechanical safety 
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Due to their functionality and installation requirements, cable trays are usually partially 
suspended between brackets or supports, and not constantly leaning against a wall or 
casing.  Depending on the kind of material and design, they will become more or less 
affected by corrosion. 
 
From a mechanical point of view, the cable tray types mostly affected by corrosion are 
mesh/basket cable trays and metallic solid bottom ones. The galvanised steel loses some 
thickness because of corrosion. Therefore, load capacity can be jeopardised. In industrial or 
highly corrosive areas, the zinc layer decrease is estimated between 4 and 8 microns. 
[Annex K of IEC 61537:2006]. 

 
Metallic ladder: It is currently very mechanically resistant because it is manufactured in an 
oversized way towards the cabling requirements. In case of thickness loss, there is usually 
some reaction time to proceed with maintenance or upkeep actions (e.g. painting).  
 
Non-metallic cable trays or ladders: It is necessary to check if a particular chemical or 
environmental agent might affect the material. If it is not affected, the need for maintenance 
to keep the corrosion protection will be avoided. However, it is compulsory to select the 
suitable non-metallic material for the service. For instance, PVC works well in environments 
like chlorine (Cl), hydrochloric acid (HCl), sulphuric acid (H2SO4), and sulphurous acid 
(H2SO3), typical from applications in areas with urban or saline pollution, as well as in water 
treatment. 
 

3.2 Electrical safety 
 
Focus on protection against indirect contacts, that is, the safety provided by the material 
itself, in the case of non-metallic cable trays, and by means of earthing systems and sensing 
devices like RCDs (Residual Current Devices) in the case of metallic ones. Protection 
against direct contacts is given by the design of the product (cover removable with the aid 
of a tool, IP protection degree) and this is not affected by corrosion, therefore it is not 
within the scope of this paper. 
 

1. Metallic: electrical safety must be provided by means of grounding + automatic 
protection by means of RCDs, providing the installation with electrical protection 
equivalent to a Class I equipment (insulation provided only by the cable). 
 
Each country has different regulations. (See IEC 61140:2001+Amendment 1:2004 
Protection against electric shock-Common aspects for installation and equipment”). 

 
Grounding must be resistant to corrosion -> copper, bimetal connections in which 
the connection between the grounding cable and the conductor is made through a 
piece (connection) which is usually from a different material than the cable tray 
(bronze base) � galvanic corrosion might appear. And the contact between this 
cable earthing conductor and the cable tray might also modify its properties due to 
the corrosion produced on these surfaces -> It is necessary for an adequate selection 
of the 3 materials (grounding, earth connection, cable tray) and maintain these 
connections. 
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In metallic cable trays with organic or mixed protection, the coating layers must be 
locally eliminated to be able to connect them to the earth (for grounding purposes), 
originating a spot of potential corrosion. 
   

2. Non-metallic (both thermoplastic and thermoset): Normally insulating materials do 
not need to be grounded. Insulation properties are defined by the dielectric strength 
(kV/mm) of the material and the thickness (mm) of the walls of the pieces and items. 

 
3.3 Results with exposure to climatology (weathering) 

 
Weathering risk implies to bear in mind the material’s resistance to UV exposure, its 
adjustment to temperature changes (thermal expansion), and also the material’s maximum 
service temperature. Other environmental conditions like wind, frost, snow, sand abrasion, 
shall also be taken into consideration. 

   
1. Metallic cable trays: The protection against corrosion (coating) might be affected by 

temperature changes, extreme conditions, frost, snow, sand…� coating cracks, 
coating thickness decrease or coating disappearance. 

 
2. Non-metallic cable trays:  This kind of cable trays must be able to operate under the 

mentioned conditions while keeping its functionality. There is no coating as the 
whole material is corrosion resistant. Therefore, initially, there should normally not 
be any change in its chemical resistance, independently of the event of a loss in the 
material’s thickness. At this point, it is important to count on experience with the 
used material and to have the capability to adjust its properties to design and 
operational requirements. Own-formulated raw materials give the possibility to 
achieve better features and performance than standard ones. It is also important to 
appreciate/evaluate if all the elements composing the insulating cable management 
system are made of the same material, in order to get a homogeneous behaviour.  

 
Two kinds of materials are distinguished: 

1. Thermoplastic materials: 
There is not a coating but the whole material is resistant, therefore, in principle, 
there should normally not be any change in its chemical resistance, independently of 
the event of a loss in the material’s thickness. 
 

2. Thermoset materials 
The most common way is to protect the whole set of fibres and resins with a UV 
resistant external layer. But some agents like extreme temperature changes, 
maximum temperatures, or exposition to sand abrasion can cause cracks, thickness 
decrease or coating disappearance. 

 
3.4 Handling 

 
Especially in coated metallic materials, storage and handling can affect their characteristics 
in front of corrosion: on-site cutting and perforation, friction, welding, scratches produced 
on the coating during mounting and handling.  
 
 
Additionally, during some processes like fixing screws or earth connection, there might be 
some non-protected (vulnerable) gaps (spots, areas) which have to be protected at the 
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construction site; consequently, the correct execution will depend on the installer, as the 
manufacturer will not take responsibility. 

 
Those insulating materials whose protection to corrosion or to the elements is given by an 
external protecting coating, can also suffer an alteration in their performance if they are 
manipulated on-site by cutting or drilling, as the protecting coating will be damaged. 
 
Those insulating materials which are corrosion-resistant through their whole mass will offer 
an advantage in the sense that cutting and drilling do not cause a decrease in their protection 
against corrosion. 

 
4.0 CONCLUSIONS 
 

A material assuring a good performance in several environments gives the designers the 
possibility to mount it throughout the whole plant, avoiding the necessity to mix different 
materials in different areas. In some applications, insulating cable management systems offer 
significant advantages regarding corrosion, outdoor behaviour, weathering, ageing, etc. 
 
The use of cable management systems made of a material which is resistant to corrosion in 
its whole mass is a way to help and improve its durability in front of corrosion, 
independently of the manipulation and handling at the working site. 
 
The use of insulating cable management systems avoids the need for grounding, whose 
functionality could be affected by corrosion. Electrical resistance of a non-well 
designed/maintained grounding system in a metallic cable tray may be increased due to 
corrosion. This would lead to a failure detecting leakage currents, compromising the 
installation’s electrical safety. 
 
Insulating cable trays, when made of the appropriate raw material, offer the best behaviour 
against corrosion, resulting in a longer life cycle of the installation, no need for maintenance, 
and higher safety levels, due to the inalterability of the material. 

 
 
 
 
 


