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The Eindhoven University of Technology (TU/e) has the following vacancy



PhD Multi-scale modeling of acoustic materials(V35.1015) at Mechanics of Materials Department of Mechanical Engineering The Department of Mechanical Engineering considers as the core of its activities design, realization and analysis of new products, processes and materials. Besides the basis of (solid and fluid) mechanics, materials, control and thermodynamics, parts of mathematics, physics, chemistry and computing science are important supporting tools. The field is explored by a combination of modeling using fundamental concepts and applied engineering and technology. Automotive Engineering Science and Micro- & Nano-Scale Engineering are important departmental themes. The Mechanical Engineering Department comprises about 1000 students and 250 staff members. The mission of the group Mechanics of Materials is to generate and innovate science to the benefit of technologies relying on the mechanical performance of materials, through experimentally and computationally driven scientific research at various length scales. The research strategy focuses on the full understanding and modelling of the intrinsic relation between the evolution of materials, the manufacturing process and the resulting product properties. Within the research area Acoustics and noise control the project “Acoustic Shielding” will be started, funded by STW. The goal of this project is the design of advanced cover systems for acoustic shielding of high-tech systems. This project addresses the design of advanced cover systems to shield (parts of) high-tech systems such as MRI scanner, wafersteppers and electron microscopes. This project focuses on novel techniques for combined active-passive covers for high-tech applications, offering efficient acoustic shielding at mid and low frequencies. A breakthrough hybrid passive-active control approach is proposed for the advanced cover systems. For the mid frequency range (from 250 - 500 Hz) a passive approach for noise reduction based on multilayered porous covers will be combined with actively controlled actuators that counteract the noise in the low frequency range (below 250 Hz). Within the project two PhD’s and a postdoc will be working together on the development of passively and actively based acoustic shielding. For the passive shielding part, physical modelling techniques of multilayered foams and absorbing materials for high-tech environments taking into account the effects of their microstructure will be developed to enable the design of (passive) shielding systems that are efficient in the mid frequency range (250 - 500 Hz). The microstructure is taken into account by means of a multi-level prediction technique, bridging different length scales by means of physical modelling principles. Using the macro-scale models of the multilayered system, an optimization of the cover systems is aimed for.



Tasks The main scientific challenge lies in the extension of multi-scale modelling techniques already available at the Eindhoven University of Technology to acoustic applications, including dynamic effects. With these multi-scale modelling techniques, micromechanical based models should be translated to a macroscopic model which can be used for the optimization of the multilayered cover system. The tasks involve the characterisation of foams at micro-level, using advanced X-ray computer tomography, the modelling of foams at the micro-level (multi-scale) and a translation of the micro scale simulation results to a physical, parametric model. In cooperation with a post-doc, validation measurements will be carried out on a dedicated testrig, followed by an optimization of the material properties for an improved acoustic performance. The research will be conducted in cooperation with the group of Dynamics & Control (TU/e) and a group of companies – producers of high-tech systems like wafer steppers and MRIscanners.



Requirements Candidates for this PhD position should meet the following requirements: • MSc in Mechanical Engineering/Physics or close disciplines with a strong background in structural dynamics, acoustics, computational mechanics and experimental techniques. • Excellent analytical and communication skills, and fluency in written and spoken English are essential.



Appointment and Salary We offer: • A challenging job at a dynamic and ambitious University • An appointment for four years • Gross monthly salaries are in accordance with the Collective Labor Agreement of the Dutch Universities (CAO NU), increasing from € 2042 per month initially, to € 2612 in the fourth year. • An attractive package of fringe benefits (including excellent work facilities, end of the year allowance and sport facilities)



Information More information can be obtained from: • dr.ir. J.A.W. van Dommelen (Hans) (email: [email protected], phone: +31(0)40 247 4521) • prof.dr.ir. N.B. Roozen (Bert) (email: [email protected], phone: +31(0)40 27 96492) • prof.dr.ir. M. Geers (Marc) (email: [email protected] , phone: +31(0)40 247 5076) To ensure consideration, please submit your CV with motivation letter; via our website: http://w3.tue.nl/nl/diensten/dpo/werken_bij_de_tue/vacatures/vacatures_werktuigbouwkunde/



Application



You can apply for this job before 04-01-2010
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