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The history of vitreous enamelled steel goes back at least 4 000 years to Egyptian 
times when it was first used in ornamental jewellery. 
 
Today, the application of vitreous enamel on steel has grown to include sanitaryware, 
hollowware and appliances, writing surfaces, signs, modular cloakroom cubicles and 
architectural cladding.  
 
Vitreous enamelled steel panels combine the traditional properties and attributes of 
glass with the strength and fabrication flexibility of steel. 
 
Panels are used in external cladding applications, on buildings where a low 
maintenance, durable, colour finish is required. 
 
Internally, vitreous enamel is an ideal choice in high traffic areas where other less 
durable products may be prone to vandalism and wear. 
    
In addition, panels can also be used as infill and spandrel panels in curtain and 
window wall systems. 
 
Vitreous enamel is a versatile material with a number of unique properties that make 
it a wonderful medium and allows a designer to address most cladding conditions and 
requirements: 
 

• Variety of Colours: Vitreous enamels can be coloured in a large range of 
hues and shades, complemented by the possibility of creating special colours 
for specific applications. In cladding applications, the surface generally has a 
high gloss finish. The possibility also exists of permanently incorporating 
logos, designs, patterns and signage into the surface; 

 
• Colour-fastness: Enamel colours are unique in appearance (brilliance), fade 

proof, resistant to light, ultra violet (UV) radiation, industrial pollutants, salt 
sea air and hail;  

 
• Resistance to Corrosion: The absence of a finite boundary layer between the 

vitreous enamel coating and the steel base and the fact that the steel is 
encapsulated in glass, ensure that the structural integrity of the steel is 
maintained and potential damage to the substrate is avoided. Panels do not rust 
even in extreme marine conditions. 
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• Hygiene: Due to the absence of pores the smooth, hard enamel surface 
eliminates the absorption of dirt and grease, reduces the presence and growth 
of bacteria and mould, therefore creating a more hygienic and healthy 
environment. Independent comparative studies have shown that in this respect 
enamel outperforms other materials and coatings, including stainless steel. 
Enamel does not absorb or transmit odours or flavours.   
   

• Resistance to Abrasion: The surface hardness of enamel is very similar to 
that of glass. On the MOH scale vitreous enamel has a rating of approximately 
5 degrees (apatite) to 7 degrees (quartz). On the same scale marble has a rating 
of 3 and diamond of 10. This property allows the surface to resist mechanical 
abrasion and prevent scratching, either accidental or intentional;  
         

• Resistance to Chemicals: Enamel is resistant to most alkali, all acids (at room 
temperature) except hydrofluoric acid, all organic solvents, normal detergents 
(pH > 7), all neutral saline solutions (pH = 7) and is unaffected by kerosene. 
Graffiti applied by means of markers and pens can be cleaned off with the use 
of an appropriate detergent and water.      

 
• Heat- and Fire-resistance: Resistant to heat, naked flames or fire up to 650O 

C and continuous temperatures up to 400O C, vitreous enamel does not support 
the spread of flames or smoke (incombustible) and does not give off any toxic 
gasses;          
  

• Resistance to Thermal Shock: Resistant to extreme temperature differentials 
of between 450O to – 40O C, vitreous enamel can withstand rapid cooling, 
when drenched with water spray from 400O C to room temperature over a 30 
second period; 

 
• Vermin-proof:  The surface is impervious to attack and damage by rodents 

and insects; 
 

• Acoustic and Thermal Insulation: Acoustic and thermal characteristic are 
dependant on both the type and nature of the core materials used. Specific 
performance requirements can be accommodated and should be addressed at 
design stage. 

 
• Dielectric Properties: Enamel has a high degree of electrical resistance and 

acts as an excellent insulator, especially at room temperature. The ability to 
prevent or block stray currents enhances the ability of the enamel coating to 
protect the steel from corrosion.      
  

• Low Maintenance: The surface requires very simple and only periodical 
maintenance. Enamel is extremely easy to clean. Increases in the cost of 
maintenance, in terms of labour, materials and equipment, make it a sound 
approach to make a slightly higher initial investment and then benefit from 
lower maintenance and refurbishment costs; and 
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• Environmental Issues: The elements that are used to produce both the 
enamel and the steel base are fully recyclable, as they contain no polluting 
substances. Attention should be paid to the possible presence of lead, 
cadmium or selenium used in the formulation of certain colours. 

 
In general, a cladding system can be broken down into three basic components: 
 

• The cladding panels.  
    

• A steel framework, to provide flexibility and adjustment for the alignment of 
the panels during installation and to compensate for on site tolerances in the 
building work.         
   

• The joint between individual panels, where a variety of details are available 
based on the design requirements and performance criteria of the cladding 
system. 

 
Although simple flat sheet panels can be used in specific applications and under 
certain conditions, the basic construction of a vitreous enamel panel consists of a front 
plate of vitreous enamelled steel, a core and a balancing backer. 
 
The type of steel used for enamelling applications must have a specific chemical 
composition, mass and distribution of carbides and other precipitates, carbon content 
and mechanical characteristics to allow for the fabrication of the element to be 
enamelled. 
 
In addition to improving the flatness of the panels, core materials provide additional 
structural strength, thermal insulation, acoustic insulation and can also add to the fire 
resistant properties to the panels. A range of materials is available depending on the 
panel type and the design requirements of the cladding system, e.g. Calcium Silicate 
and Aluminium Honeycomb. Core materials are compression bonded (laminated) to 
the inside face of the panels using appropriate adhesives and equipment. 
 
The balancing backer laminated to the rear of the core is in general manufactured 
from 0.5 mm galvanised mild steel or alternatively, should the rear side of the panels 
be visible, a wide range of finishes can be supplied for the internal face of the panels 
depending on the aesthetic design requirements. 
 
In respect of architectural applications, two basic panel types are recognized: 

 
• Light Gauge Panels – Originally designed as infill panels, light gauge panels 

are also used in internal cladding and external fascia applications. Light gauge 
panels have a flush edge necessitating the introduction of extrusion edge 
covers and joints. The thickness of the enamelling quality steel varies between 
0.5 mm and 0.7 mm. 

 
• Heavy Gauge Panels – Used to create more complex profiles that include 

curves, corners and flat profiles, the panels are pre-fabricated to the required 
size and shape by cutting and notching steel sheets, bending the returns and 
flanges and finally welding and finishing off the corners prior to enamelling. 
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Flanged panels have an integral return flange around the full perimeter of the 
panel and, although the flange depth can vary as a function of the panel size, it 
is considered good enamelling practice to use a flange depth of 35 mm to 40 
mm. The thickness of the enamelling quality steel is 1.5 mm or 1.6 mm and a 
variety of fixing and joint details can be offered to the designer depending on 
the application and the aesthetic parameters. 

 
Cladding panels are available in a variety of shapes and sizes. In general, individual 
panels are manufactured with a maximum width of 1220 mm and a maximum length 
of 3000 mm. Steel sheet sizes and furnace aperture can also provide limitations and it 
is always advisable to involve the manufacturer at the design stage of a project. 
 
Vitreous enamelled steel cladding panels should be manufactured in accordance with 
and in compliance with the European Standard EN 14431:2004 for “Vitreous and 
porcelain enamels – characteristics of the enamel coatings applied to steel panels 
intended for architecture”. 
 
The new document was prepared by the European Committee for Standardization 
(CEN) and enjoys the status of National Standard in twenty-eight European countries 
including the United Kingdom, where it has replaced the original BS 3830 
specification for “Vitreous enamelled steel building components”. 
 
The new standard specifies the requirements for enamel-coated, cold rolled, heavy 
and light gauge steel panels intended for interior and exterior architectural use. The 
standard covers the functional and aesthetic characteristics and resistance to graffiti of 
these panels and related coatings as well as aspects such as the final thickness of the 
fired enamel, abrasion resistance, impact resistance, surface hardness, flatness, acid 
resistance, surface appearance, gloss and colour characteristics. 
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