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Introduction

The report at hand is the third Annual Report for InMAR and comprises the Activity Report, Management Report, the updated Dissemination and Use Plan (DUP) as well as the next 18 months planning. In preparing this report the same procedure was followed as applied in the Quarterly Reports. Each partner and each Work Area had used pre-filled templates to provide the efforts and costs spent as well as to describe the work performed in the reporting period. This information was compiled and summarized in this report. The original templates can be found on the BSCW-server of the project. Additionally to the information provided in the Quarterly Reports, lists of involved persons and equipment used was requested to justify the individual costs claimed by the partners. Beside the description of the performed work, also the deliverables and milestones are used to assess the work progress and are part of this report. 

In this Annual Report focus was given on the Activity Report, Management Report and the next 18 months planning. For the latter, the same procedure and similar templates were used as in the proposal phase. In this report, only the summary of the effort and costs are listed, again, the individual templates can be found on the BSCW-server.

In assessing the project progress, the performed work, deliverables and milestones as well as the budget and effort spent was taken into account. Within this reporting period, 152 deliverables were scheduled whereas 13 have been replaced or cancelled. Particular in WA 2.2 deliverables have been replaced since in the previous report still old deliverables were listed although a new DoW was already implemented. Additionnally, deliverables were cancelled as part of the work progress in agrrement with the IP management. Taken into account the cancelled ones, only 139 deliverables had to be fulfilled of which 49 were postponed or delayed. The delays or shifts of these deliverables were justified either by the updated work plan or by unforeseen difficulties such as a delayed delivered actuator. In the same period, 53 of 82 milestones were fulfilled whereas the missing ones were postponed to the 4th 18 months. Here 5 milestones replaced and one cancelled for the same reason as stated for the deliverables are not considered. Some of the missing deliverables and milestones have been fulfilled within the last two months and are included in this version of the Annual Report. All delays will not affect the overall objectives and planning of the project. Altogether, the IP coordinator and the IP Steering Committee rate the progress of the project with respect to the RTD work as very good although some problems are still open with respect to technical and scientific problems. The difficulties and problems encountered are discussed in detail in the Activity Report.

The IP InMAR is set-up in such a way, that the scientific and technological objectives are reflected in a structure divided in the two clusters Technology Area and Application Scenario as shown in the table below. The basic idea of this structure is that the application scenarios focuses on the development of active noise reduction concepts for specific NVH problems and the technology areas provide the required enabling technologies such as the actuator and sensor systems as well as the control strategies and integration techniques. The enabling technologies will be derived in a general manner to cover all considered NVH problems. This allows the development of technologies according to the specific needs of the AS and fundamental technologies contributing to the overall objectives on InMAR at the same time. Nevertheless, the enabling technologies still need to be adapted in the AS cluster to their specific needs. Such a structure requires a close cooperation across sub-projects and work areas and a detailed adjustment of individual work tasks. In contrary to other FP5 or FP6 projects where sub-projects are mostly independent without close cooperation’s, joint activities and use of synergies between work areas are foreseen within InMAR. This could be realized by partners participating in work areas in both clusters at the same time ensuring the transfer of knowledge in both directions. That way, the technology areas have a cross-functional role following a bottom-up approach whereas the application scenarios have a top-down approach with their specific problems.

General Status of the Project

When looking at the scientific progress, it has been observed that the delays were partly recovered over the year. Within the final 12 months, most original foreseen pobjectives will be reached. In general, the work is progressing according to the DoW and no major problems were encountered despite work area 6.1. Nevertheless, the budget reduction imposed on the project in the negotiation phase still forces all WAs to concentrate on selected problems of most interest (as mentioned also in the previous Annual Reports) and lead to a need for additional budget for certain WAs. To cope with this, part of the the Swiss partner’s funding has been re-alocated performing an internal Call among all WA. Five additional probles focusing either on validation issues or or missing technolgies have been selected by the IP SC. The remaining budget has bee used to establish a new work area on recycling replacing the original foreseen Competitive Call. Alltogether, the progress made in the RTD work areas in this period can be rated as very good showing mostly a significant progress even completing some tasks. With respect to Training, the progress is still slow although the Female network and the Local Dissemination Nodes have been established. The specific problems in work areas, regarding training or management activities are described in the full Annual Report.
Project Objectives and Major Achievements

The general objectives in the first 18 months were to develop basic technology that is crucial for the success of the application scenarios and to develop concepts for the NVH problems under consideration. Within the first 18 months these NVH problems were described and the targets defined. A first gateway was defined by evaluating the system approaches and the defined specifications. This gateway has been reached within this reporting period. 

In the prototype phase which also started within this reporting period, similar steps have been defined but with more representative elements and more refined strategies. Optimization of the performance of the systems - both the material system and the noise reduction system - has to be considered to obtain best performance of all the elements. Here, the integration techniques and the life-cycle aspect become more and more important. The application scenarios will be able to give feedback on first results by refining the specifications for the technology areas. Interference with other systems, feasibility considerations with respect to cost, durability, and reliability can be performed on the system level for the first time. Technical risks most notably arise from meeting standards applied in the respective industries such as durability, reliability, and safety. A 2nd gateway is provided by the evaluation of the achievement after performance, packageability, cost, and interference with other systems. The evaluation again allows for modifications in the work plan for the final phase. The technology areas are now able to define the specifications for material systems needed beyond the scope of the technology area. With the end of the second phase, first exploitations can be checked.

The overall milestones are defined in Annex I according to the periodic reviews every 12 months of the project. These milestones describe the global progress of the RTD activities for each sub-project and will be used for the assessment of the project progress and for redefining the Description of Work (if necessary). All application scenarios follow a nearly identical approach to develop a functional active noise reduction concept, so that the overall milestones are identical for the cluster Application Scenarios. But since the project deliverables and milestones counting form March 2004 and the official reporting refers to the official project start, milestones for the review do not fall together with the review process any longer. Nevertheless, the original defined overall milestones are still applicable for the review process when the delay of almost two months is taken into account. In the following table, the milestones to be achieved at the end of the second year are listed.

Basically, the milestones are composed of the feasibility of concepts and the build-up of first simplified systems with respect to both materials and applications. A significant progress towards the proof of feasibility, the build-up of samples and systems as well as on their characterization was achieved. All obtained achievements in the Technology Areas as well as in the Application Scenarios are well documented in the deliverables and technical reports. Based on these results, the considered technologies in TA and the design of active systems can be further derived in the following year.
List of selected major achievements within the reporting period

	Technology Area

· The striped panel transmission loss is 5 to 10 dB higher than the original InMAR reference panel Transmission loss. This is a remarkable achievement showing the potential of a new concept.

· Hierarchical FE code of 3D fully anistropic porous elastic piezo finite element was implemented and validated.

· The concept of piezoelectric shear actuation was successfully proofed.

· Feasibility of the revised EMA element in sound insulation application is experimentally validated. 

· Piezo patches for power train applications at raised operation temperatures (180°C) have been developed for the first time.

· A constant production line of a high repeat accuracy has been established using epoxy films applied with a roll. 

· A prototype low cost RTM manufacturing facility to enhance the manufacturing process of the actuators has been developed and successfully tested.

· The current MEMS device combines a zero switching driven piezotransformer and "step-up on demand" control techhnology.

· New switching power amplifier topology for piezo patches

· Sensor, Actuator and Control modelling approach is available

· New printed boards (PCB) were designed to replace prototype boards available on the 4-channels controller prototype

· SELCO feedback controller model intermediate, operational version for MATLAB/SIMULINK available

· Digitally adjustable analog controller (FPAA) first prototype including embedded and host software

· Strip transducer with higher efficiency, increased membrane rigidity, and easier production

· Succesful tests of active noise control algorithms on a PCI-104 RT-Linux/Simulink system

· The behaviour of high temperature piezoceramic material systems could be described

· A default impedance curve for unaffected, proper piezo module and criteria for rejection were defined

· Three amplifiers based on different working principles (voltage controlled, current controlled, charge controlled) were characterized and validated

· Creating a test environment for the wheel track interaction model

· Finish of base line analysis of powertrain

· Tests of health monitoring system on InMAR prototype with real-time signal processing hardware

	Application Scenarios

· Finalisation of the complete 3D tire model

· Hardware tests on the electromagnetic actuator for contact less force transmission

· Efficiency of ANR system for a typical excitation at operation conditions determined

· Implementation and test of different controller concepts at the active oil pan.

· Revised EMA-element (= rEMA) fabrication established

· Detail design of active engine mount for Renault Scenic

· Tuneable absorber design using reinforced rubber enables sufficient range of frequency tuning

· The “active rim”-concept has been verified by measurements at the test rig

· Simplified P/T-Encapsulation designed and built (simulation of engine source included)

· Simulation of noise reduction of Flap ANC system with GT-Power

· Inlet ANC systems for cooling tower

· SMA clutch for traction motor

· Adaptive blade shaping for traction motor

· Design and realisation of a digital control system for wideband vibration control using high load actuators.

· Design and assembly of the active rail fixation system. 

· Design and manufacture of the absorption panel

· Measurements of the - Passive silencers applied to car front and landing (shaft) door coverings ;

· Measurements of the Active Silencer Cassette for fan or HVAC 

· Measurements at the Luis Vuitton of the Active Noise Control in elevator cars
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