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Abstract 

 
REACh regulation imposes to European industrial companies to apply viable alternatives for the components 
which contain hexavalent chromium from 2017. Hexavalent chromium is mainly used in surface treatment 
operations, which affect the strength relevant properties of the helicopter components, such as the fatigue 
behaviour as well as the resistance against wear, fretting and corrosion. The components of the helicopter’s 
dynamic system treated by alternative surface treatment processes have to be certified after the qualification 
of the REACh compliant processes.  
This paper presents a technological test program used for determining the performances of the proposed 
REACh compliant surface treatment processes compared to the current ones. One key issue for the dynamic 
system components is the contact between two components for which new surface treatments will be 
applied. In order to determine the contact pairs to be tested, a complete screening of the critical components 
of the dynamic system has been performed, whose failure is catastrophic (e.g. rotors, gearboxes, etc.), and 
representative technological samples have been designed. This technological test program includes the 
fretting wear tests for different plane to plane contacts, fretting fatigue tests in cylinder to cylinder contacts, 
corrosion tests inside bolted connections and the combined wear-corrosion tests. The principle is to compare 
each time the current design with the REACh substitutes. Depending on these tests results, some 
complement can be done in case of differences observed or some additional specific tests can be required 
based on the service experience coming from the development and/or major incidents. The results of the 
technological test provide not only a performance check required for the certification of the REACh compliant 
products, but also an extensive experimental knowledge on the fatigue, wear, corrosion and fretting 
resistance of the materials used in the aerospace industry.  

  

1. INTRODUCTION 

REACh (the Registration, Evaluation, Authorization 
and Restriction of Chemicals) is a European 
regulation managed by the European Chemicals 
Agency (ECHA) based in Helsinki, Finland. The 
purpose of this regulation is three-fold: 

 To ensure a high level of protection of human 
health and the environment from the risks that 
can be posed by chemicals, 

 To promote alternative test methods, 

 To support the free circulation of substances 
on the internal market. 

Manufacturers putting products on the market in the 
European Economic Area (EEA) have to ensure that 
they follow all obligations put in place by the REACh 

regulation. Challenged by the REACh requirements, 
Airbus Helicopters is fully committed to the 
progressive retirement of Substances of Very High 
Concern (SVHC) -in particular Hexavalent 
Chromium- from all aircrafts, products and 
manufacturing processes.  

Complying with REACh regulation is not only an 
important requirement for the entire aerospace 
industry, but it is also an opportunity for the 
companies -and also for their suppliers- to 
demonstrate their commitment to safety in products 
and operations for the benefit of employees, 
customers and the environment. Therefore, besides 
contributing to the common goal of a protected 
environmental future, Airbus Helicopters takes the 
process of implementation of REACh compliant 
substances as an opportunity to improve its 
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Here, the “Last Application Date” defines the date by 
which applications for authorization must be 
submitted to allow continued uses after the sunset 
date until a decision on the application for 
authorization is taken, whereas the “Sunset Date” is 
the date from which placing on the market is 
prohibited unless authorization is granted.  

In the following section, processes in the working 
groups mentioned above, their application areas as 
well as their REACh compliant potential substitutions 
are mentioned briefly. 

2.1. Technical Working Group 1 

This technical group includes the substitution of 
cadmium plating with chromium VI passivation 
including local touch-up by brush plating, which is 
mainly applied for corrosion protection, especially in 
dynamic components and fasteners.  

Since this process includes substances such as 
Chromium trioxide and Sodium dichromate 
substances, it has to be replaced by a REACh 
compliant substitute. 

The selected alternative is similar to cadmium 
plating in performance (in particular, in corrosion, 
thickness ranges, local touch-up feasibility, etc.) and 
needs to be associated with friction control lubricant 
on fasteners. The deployment in the supply chain is 
under analysis. 

2.2. Technical Working Group 2 

In this technical group, the replacement of hard 
chromium plating is investigated. The process is 
applied for the purpose of fretting and wear 
protection. For several applications, alternative 
solutions are already qualified: hard coatings 
deposited by thermal spray. The current in-progress 
approach for these alternatives is to select the best 
candidates and launch the design changes. 

2.3. Technical Working Group 3 

Chromic Acid Anodizing (CAA), dichromate sealing 
including local touch-up by brush anodizing is mainly 
applied for corrosion protection of light alloy parts 
(with or without painting). The process contains 
Chromium trioxide and Potassium dichromate.  

For new programs, an alternative solution standard 
associated with Chromate sealing, is already 
qualified and used already since several years for 
some applications. The second step, which is under 
investigation, is to associate this anodizing with 
Chromate-free sealing. Associated local touch-up by 
brush anodizing are under evaluation. 

For running programs, with the objective of having 
less impact on the supply chain, two thin film 
anodizing methods are under investigation. 

2.4. Technical Working Group 4 

This technical group includes the substitution of 
Chromic Acid Anodizing for bonding applications 
used mainly for light alloy corrosion protection for 
structural bonding. The process includes Chromium 
trioxide to be eliminated.  

For structural bonding of such parts, an alternative 
anodizing process which supplies adequate 
properties to replace Chromic Acid Anodizing (CAA) 
prior to bonding primer application is under 
qualification in Airbus Helicopters plants. The 
deployment in the supply chain is under analysis. 

2.5. Technical Working Group 5 

In this technical group, the replacement of Chromate 
Conversion Coating (CCC) is investigated. The 
process is applied for surface preparation of light 
alloys before painting and includes Chromium 
trioxide as well as Dichromium tri(chromate) (for 
touch-up) to be eliminated.  

Here, alternative processes were identified, have 
been tested for replacement of CCC process. 

2.6. Technical Working Group 6 

In this technical group, the replacement of chromate 
painting primer & wash primer is investigated. These 
primers that contain Strontium chromate, Potassium 
hydroxyoctaoxodizincatedichromate and Pentazinc 
chromate octahydroxide are to be eliminated.  

Today, chromate painting primers are used for 
application on metallic parts (aluminium, 
magnesium, steels, titanium, stainless steels) to not 
only ensure corrosion protection on single parts, but 
also to provide electrical isolation in assembly, and 
mechanical protection during maintenance and 
assembly. The alternative must guarantee the same 
level of performance. This is a real challenge that 
leads common efforts between Airbus Helicopters 
and paint suppliers. In association with paint 
suppliers, the first screenings of alternatives have 
been performed and two different chromate-free 
high solid products were selected for the 
qualification process. In parallel, other emerging 
products are under evaluation. 

Chromate wash primer has also a large scope of 
applications on metallic parts not only for adhesion 
but also for corrosion protection. Here again, the first 
screenings of alternatives have been performed with 
paint suppliers and two different chromate-free 
products were selected for the qualification process. 

2.7. Technical Working Group 7 

Magnesium Chromate Conversion Coating including 
local touch-up applied mainly for corrosion 
protection and surface preparation before painting. 
The process contains Potassium dichromate to be 
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the fatigue properties of different materials with 
different surface treatments as well as on their 
resistance to fretting, wear and corrosion, which 
make it possible to improve the design activities of 
the current products and the new developments. 
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