
[image: image1.png]



[image: image2.png]



[image: image3.jpg]SIXTH FRAMEWORK

PROGRAMME MARIE CURIE ACTIONS.

Bi1o BEARING





Marie Curie Vacancies
Sixth Framework Programme

Host Fellowships for the Transfer of Knowledge

Development Host Scheme

“Bio and Slide Bearings, their Lubrication by Non-Newtonian Oils and Application in Non-Conventional Systems”

(BioBearing)

About BioBearing

BioBearing is ToK in the field of non-conventional systems for slide journal bearing and human biobearing lubrication for refused or improved non-Newtonian oils with elastic and micro-polar properties in variable time dependent magnetic induction field and deformed bearing surfaces and hyper-elastic cartilage surfaces in human joints. 

The main topics of this transfer of knowledge are as follows:

· Establishing analytical, numerical and experimental methods for solving of bearing systems working in non-conventional conditions and environments

· Calculation, simulation and measuring of pressure, temperature distributions in slide radial bearing gap as well as exploitation parameters, mainly: friction forces, friction coefficients, wear of cooperating surfaces in experimental and numerical way.

· Development the knowledge of active control of fluid flow and vibrations, particularly in relation to biobearings. 

· Gaining the level of nanotechnology knowledge concerning the application of slide bearing by utilization of biomaterials.

BioBearing research field is related to hydrodynamics, biomechanics, control systems, vibration, tribology and lubrication. It is simultaneously connected to many multidisciplinary domains of knowledge, for example: hydrodynamics, thermodynamics, fluid mechanics, theory of elasticity, theory of plasticity, electrodynamics, electronic engineering, mechanochemistry, mechanobiology. The theory of conjugated fields is applied, too. 

To proof the numerical results under different sliding conditions of the bearings (elaborated in Gdansk University of Technology – GUT - as the host organization), implementation of the modern nondestructive testing methods is required (which are available in the partner organization, University of Applied Sciences Giessen –Friedberg – UASG). The external recruited experts are also needed for those activities which are related to active control of fluid flows and vibrations, as well as nanostructure biomaterials.

BioBearing is funded by the European Commission under Sixth Framework Programme.
Requirements:
1. Applicants must have at least PhD degree in one of the following fields:

· Engineering

· Biotechnology

· Nanotechnology

· Biological sciences
2. Applicants must have at least 10 years experience in the related research fields concerning training and teaching, and/or research and development activities.
Job Description
The post-holders will join to BioBearing ToK Project for the periods and purposes indicated in Table 1. They have to provide a lecture and a final seminar and workshop on the topics given in Table 1. A textbook of the delivered course should be delivered, too. It is possible to apply for more than one topic and in this case the timetable may be readjusted. The job opportunity is available for all nationalities other than Polish residents, who have worked for the past 3 years in Poland.
TABLE 1
	Post

No.
	No. of Avail-able Vaca-ncies
	Topic
	Details
	Duration

	1
	1
	Active control of fluid flows -1 
	It particularly should include the methods of numerical calculations of non-linear hydrodynamic differential equations in curvilinear coordinates of laminar unsteady and turbulent fluid flows and their active control in boundary thin liquid layer near to the cooperating hyper-elastic deformable surfaces of soft cartilage with large strain occurring in human joint  and special bearing lubrication.
	3 months

(1.04.2006-30.06.2006)

	2
	1
	Active control of fluid flows -2, 
	It particularly should include active control of laminar and turbulent fluid flows in thin boundary layer near to the cooperating hyper-elastic deformable  soft surfaces with large strain.
Soft cartilage physiology.
Soft cartilage properties.
	3 months

(1.04.2007-30.06.2007)

	3
	1
	Active control of vibrations in bearings and biobearings-1
	It particularly should include active control of vibrations with various frequencies and amplitudes inside and between the boundary fluid layer and superficial layer of cooperating deformable soft surfaces in biobearings.
	3 months 

(1.10.2006-31.12.2006)

	4
	1
	Active control of vibrations in bearings and biobearings -2, also including:laboratory-based methodologies and experiments for active control of fluid flows and vibrations
	It particularly should include active control of vibrations with various frequencies and amplitudes inside and between the boundary fluid layer and superficial layer of cooperating deformable soft surfaces in biobearings, journals and bearings.
	3 months 

(1.10.2007-31.12.2007)

	5
	1
	Nanostructured materials
	It should be related to liquid and solid biobearing materials with description of continuous medium mechanics theory with nanostructural elements and  basic equations of equilibrium for thin layer of  solid and fluid materials
This should include:
· Nanostructure additives materials in which the internal structure and material coefficients can be modulated for application to obtain optimal optimal synovial fluid properties, joint gap height values and optimal properties in contacting surface regions in particular hip joint heads especially for soft issue (cartilage). Mechanical coefficients for hyperelastic, anisotropic, viscoelastic materials (elasticity ,shear , bulk moduli, Poissons ratio coefficients, apparent viscosities, Thermal conductivities)

· Stress-strain constitutive equations and geometrical relations between strain and deformations for bone and soft cartilage applied in human articular joints. Mechanical coefficients for hyperelastic, anisotropic, viscoelastic solid biomaterials (elasticity ,shear , bulk moduli, Poissons ratio coefficients, apparent viscosities,thermal conductivities).

· Equations of equilibrium for thin layer of solid biomaterials
· Nano-composites and multifunctional thin films, having radically new nanostructures and exhibiting changeable properties in various lubrication conditions (especially for synovial fluid)

· Mechanical coefficients for viscoelastic Rivlin Ericksen liquids( pseudo-viscosity coefficients, apparent viscosities)

· Equations of motion for thin layer of  biological liquids  in deformable gaps of human joints
	4 months

(1.10.2005 – 31.01-2006)



	6
	1
	Biomaterials (metallic, ceramic, polymer or composite)
	Biomaterials applied in artificial joints, with e.g. aluminum, ceramic, ceramic aluminum, zircon, polymer or composite), including:

· Intelligent biomaterial,

· Bioactive surfaces

· Bioactive materials systems (including coatings and surface treatments) and sensitive to stimulus or specific body signals 
· Strain-stress  and strain-displacement analysis  or relationships for biomaterials applied in artificial joints
· Piola-Kirchoff first and second stress tensor or Lagrange strain tensor in biomaterials
	4 months

(1.03.2006 – 30.06.2006)

	7
	1
	Multifunctional materials
	This is related to biotribology problems for human joints on the basis of multifunctional materials, including:
· Tribology-related surface engineering , i.e. the best tribology properties in fluid, boundary, mixed and elastohydrodynamic  friction with the least wear and friction coefficients of biobearing deformable surfaces in human artificial hip joint heads
· Real values of joint gap heights 

· Performance and functionalities of multifunctional materials 

· Knowledge-based engineering of multifunctional materials surface 

· Tribological coatings or surface treatments dealing with multifunctional material durability and efficiency
· Friction forces , friction coefficients and wear of  human joint surfaces during the lubrication
	4 months

(1.10.2006 – 31.01.2007)



	8
	1
	Measurement and testing of materials applied in the bearings and journals, including artificial biobearings
	Measurement and testing of materials (liquids and solid materials) and its material coefficients occurring in the normal and pathological articular and artificial human joint surfaces and occurring in journal slide bearings alloys.
	4 months

(1.10.2007 – 31.01.2008)




Salary and social security
The post-holders will be appointed under an employment contract with full social security coverage. The following table shows the parts of salary:
	Monthly living allowance (€)
	5875
	

	Mobility allowance (€)
	800

500
	Family status

	
	
	With family charge

Without family charge

	Travel allowance (€)


	250

500

750

1000

1500

2000

2500
	Distance (km)

	
	
	<500

500-1000

1000- 1500

1500 – 2500

2500 – 5000

5000 – 10000

> 10000


Closing date:

2 months before starting date for each topic.
Contact:
· Web address: www.oce.pg.gda.pl/biobearing
· Coordinator: Prof. Dr Hab. Inż. K. Ch. Wierzcholski (wierzch@pg.gda.pl)

· Further particulars and details should be requested from:

Dr. Inż. M. H. Ghaemi
Gdansk University of Technology

Faculty of Ocean Engineering and Ship Technology

G. Narutowicza 11/12

80-952 Gdansk, Poland

Tel.: +48-58-3486053

Fax: +48-58-3414712

e-mail: ghaemi@pg.gda.pl
All necessary information are also available online: http://mc-opportunities.cordis.lu. 
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