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BIMETALLIC CORROSION

Bimetallic corrosion (or Galvanic Corrosion) is the accelerated corrosion of one metal placed 

in contact with a different more noble (less corroding) metal. It generally occurs around fixings 

such as nuts and bolts, rivets or welds in situations where different metals are in contact and 

can become wet. In the case of the UniRail product stainless steel is more noble than 6000 

Series aluminium alloy, but the two metals are close to one another in the nobility table so 

corrosion is extremely unlikely. If any corrosion were to occur it would occur on the less noble 

material, in this case the aluminium rail.

Uniline use Stainless Steel A4 70 fasteners where ever possible as they offer excellent 

corrosion resistance for the wide range of environments that we expose our systems to. “A4” 

signifies that the fastener is made from the most corrosion resistant austenitic stainless steel. 

“70” relates to 1/10th of the tensile strength of the fastener. So a fastener with a rating of 70 

has a tensile strength of 700 N/mm2.

ENVIRONMENTAL PERFORMANCE OF ANODISED UNIRAIL

UniRail Products are designed to withstand the most severe environmental conditions. We 

use 6000 Series aluminium alloy and stainless steel throughout the range. The rail is anodised 

to 25 microns (AA25) this is the highest anodising standard, commonly used where products 

are exposed to severe stress in the form of corrosion and abrasion.

 There are four stages to the anodising process: pre-treatment, anodising, colouring 

and sealing.

 Pretreatment removes dirt and impurities from the surface of the aluminium.

 Anodising - makes the component the (anode) in an electrolytic cell. Dilute sulphuric acid 

is used as the electrolyte. The electrolysis oxidises the surface. The process continues 

until the required thickness is reached. (25 microns for UniRail)

 Colouring –If a colour is required then the components are exposed to an AC current. The 

AC current precipitates the pigment to the base of the oxide layers pores.

 Sealing – The oxide layer contains a large number of pores, to obtain an impermeable 

surface the pores have to be sealed. The sealing is achieved in de-ionised water at 95 

– 98°C. This changes the aluminium layer into Bohemite, increasing the volume of the 

protective layer and in turn closing the pores.

3.4 Environmental Conditions
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As previously mentioned the corrosion resistance of the anodised UniRail components is 

excellent, especially where the pH is between 4 to 9 ( pH 0 = Strong Acid, pH 14 = Strong 

Alkaline). Strong alkaline substances such as lime, cement and gypsum commonly found 

on building sites can stain and damage the anodised finish. If a UniRail system is knowingly 

going to be exposed to these materials during its working life contact Uniline for further 

assistance. 

THE EFFECT OF TEMPERATURE ON UNIRAIL

The coefficient of thermal expansion of 6000 Series aluminium alloy is relatively high at 

23x10
-6

/°C. The effects of temperature variations have to be taken into account as the 

resultant expansions and contractions can induce stress. 

Fig 11 Initial Gap at normal temperature Fig 12 Expanded Gap at high temperature

In a 10m (393.7in) straight section of rail with a temperature change from 10°C (50°F) to 

40°C (104°F) you would expect to see the rail expand by 7mm. This is found by the following 

formulae:

(Change in temp x the coefficient of thermal expansion x length of rail)

30°C x 23 x 10
-6

 x 10m = 0.0069 m.

54°F x 12.3 x 10
-6

 x 393.7in = 0.26in

The safe operating temperature range for the UniRail product is -50°C (-58°F) to 150°C 

(302°F) (excluding any rubber or plastic components). For specialist applications in extreme 

temperatures contact Uniline Safety Systems.
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