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1.  Initiative Title: 

Development & Implementation of Novel International Standards for Testing of Barrier Coatings (INTERCOATINGS)

1.1. R&D Objectives

The main Objective of the Project is to create a world-wide network for development and implementation of new international standards for testing of barrier coatings, including thermal barrier coatings (TBC) for different applications, in particularly for power generation and transport.
This target will be achieved via intermediate objectives:
· setting up a network of Research Institutions and Industrial Partners carrying out worldwide research activities in the field of integrated, holistic design, modelling, production and application of innovative barrier coatings;
· development of respective modeling, simulation and experimental testing tools, both conventional (analytical, FEM) and innovative (hot burner test, thermosonimetry etc.), in order to make quantitative prediction of lifetime of barrier coatings for different conditions;
· preparation respective ISO drafts and proposals for a worldwide recognition based on integrated chain “design & modeling ( manufacturing ( testing for improvement” (DEMMATEST approach)
· supply this innovative knowledge of new testing methods to specialists and engineers and disseminating the coherent .
These actions will finally lead to an efficient exchange of information and knowledge among Partners having, in their respective region, a key role in barrier coatings and their DEMMATEST for products sustainability, performance and safety, leading to new potential breakthroughs in respective fields.
1.2. Overview of the Initiative

Barrier coatings for protection of working substrates from high temperatures, aggressive environments, and thermal shocks, are widely used in modern industry. Increased demand for higher efficiency and better lifetime have lead to more tough working conditions not only for "extreme" high-temperature conditions (aircraft, spacecraft, gas turbines), but also for everyday use - in cars (ICE, diesel engines) and even for biological implants, which undergo advanced coating procedures. All these applications have general things in common – irrespectively on specific conditions, any barrier coating could corrode, delaminate, degrade and finally fail due to fatigue, thermal and/or environmental shocks. 

Many coatings producers are developing their own testing protocols to obtain the best results. However, in a global sense, these testing results might not be acceptable in other regions/countries due to lack of confidence in scattered and scarce data from different origins and reliable procedures to repeat these tests and to correlate them with real life applications. It is clear, that only a world-wide coordinating effort would be able to establish a proper community able to overcome local barriers in creating truly international, generally accepted testing procedures allowing cross-comparison of testing data and their use for reliable lifetime prediction well within engineering safety margins.

Such respective testing procedures do not exist at the moment for barrier coatings on really international scale.

This initiative is going to integrate several ongoing and new projects in several regions as shown below. The Industrial Partners and Research Organizations having decades of experience in barrier coatings processing, design and applications, will work together to establish common guidelines and to carry out feasibility of the methodology proposed to finally reach the main objective. The partners shown have reached a common commitment to submit this proposal.
1.3. Planned Work, Resources and Timing

The Project will have a total duration of 36 months, containing the following Work Packages:
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WP1 (Information) will consists of setting up of the working groups, detailed planning of activities, definition of tools and topics of the standard issues, including provision of the national existing standards and drafts in the area of interests. The project management and reporting is also included there.

WP2 (Development) is the main workpackage of the proposal. It will include all relevant methodologies and procedures (theoretical, experimental, organizational, legal) to actually correlate DEMMATEST actions with realistic barrier coatings and their applications:
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The following tests procedures would be particularly studied (some of them are already established for barrier coatings, but some are only at concept stage):

	Mechanical
	Thermal / Chemical
	Combined

	· Elastic constants (strain, resonance, ultrasonic, indentation)

· Shear test

· Scratch/adhesion test
	· High-temperature oxidization (single/multi)

· Thermal cycling

· Heat resistance*

· Thermal shock
	· Damage evaluation test

· Bending strength and residual stress (strain, XRD, etc.)

· Thermo-mechanical fatigue with oxidation


* based on JIS H 7851:2005 "Testing Method for Heat Resistance under Temperature Gradient"

WP3 (Implementation) will include real alike round-robin tests, both feedback from the industry and form the community, as well as proper communication and dissemination measures (public and specialized workshops to disseminate the results of activities, papers and communications to promote all the project initiative).
The resources to be used will be provided by the EU project and some national budgets, and projects in Japan and Switzerland; it is hoped, however, that the entry threshold for setting up the IMS proposal is substantially lower that actually and partially supported by EU specific contributions. 
1.4. Participating Regions, Projects involved and Partners 

Regions involved: 
· EU (Italy, Finland, Spain, Germany, Greece)     
· USA?
· Japan
· Switzerland
· Korea (?)
Projects involved: 
· NADIA (EU)
· Japan projects ( individuated, to be confirmed)
Partners involved: 

	EU
	Japan
	Switzerland

	· TKK, Finland
· Enginsoft, Italy
· Tekniker, Spain,
· Thermico, Germany
· IMMG, Greece
	· Tohoku University, Sendai
· Toshiba R&D, Yokohama 
· JAXA Space center, Kakuda
· Osaka New Materials Center

· Subcommittee 1*

· Subcommittee 2**
	· Alhenia


* Subcommittee 1 - Subcommittee on Mechanical Characteristics Evaluation (additionally involves Nagaoka University of Technology, Tokyo Metropolitan University, Osaka Electro-Communication University, Hiroshima University, Tocalo, Sumitomo Metal Technology, Kobelco Research Institute)
** Subcommittee 2 - Subcommittee on Thermal Characteristics Evaluation (additionally involves AIST,  NIMS, JFCC, Tocalo, Sumitomo Metal Technology)
Yoshiyasu　ITOH, Power and Industrial Systems, Research & Development Center, Toshiba Corp.

1.5. Contact Information

EU - Prof. Michael Gasik, TKK - Helsinki University of Technology, P.O.Box 6200, 02015 TKK, Espoo (FINLAND) 
mgasik@cc.hut.fi
NADIA Project - Prof. Stefano Odorizzi, Enginsoft, Via Giambellino, Padova (ITALY)
s.odorizzi@enginsoft.it
