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 Modeling non-linear effects in mechanical joints due to micro-slip (H. 
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 Optimal sensor placement in modal tests using GSVD (H. Hadad) 

 Generic element models suitable for nonlinear joint modes (S.Farooghi)  
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 Investigation of flutter in a low aspect ratio wing (S. Farooghi) 

 Investigating vibro-buckling behavior in beams with bolts joint 
interfaces (M. Sohrabian) 

  Measurement of lateral vibration of rail vehicles for early detection of 
derailment (E. Danaee) 

 Improving the convergence properties of  in plane stress element by 
introduction of rotational DOFs (M. Mohamadi) 
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 Investigation the effect of slip between tool and holder in machinery 
vibration (Salahshoor) 

 Experimantal investigation on pyro-shock effects in staging mechanisms 
(Kazemian) 
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  Using Modal Test results in the design process  



       Conducting Modal Tests in various projects 

       Applying experimental data in model updating 
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       Damage detection in industrial structures 
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6.  Research Projects with Industry 

 

 Determination of slip-stick behavior in mechanical joints 

 Modeling spot welds and bolted joints using thin layer theory 

 Physical realization of updated parameters 

 Identification of mechanical joints models in the MACE structure. 

 Modal tests on Rolls Royce PEGASUS engine case for finite element model validation. 

 Identification of the moment of inertia tensor of a car engine using modal tests. 

 Passive control of vibrations in an Electro-motor base plate using DVA. 

 Estimating the derailment coefficient by measuring the lateral acceleration of  a rail vehicle. 

 Estimating the buckling load of a stiffened shell using modal test results. 

 The effect of geometric tolerance on dynamical behavior of turbine blades 
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8.  Statement of Research Interests 

 

H. Ahmadian’s research interests are Model Updating, Inverse Eigenvalue Problems, 
Structural Dynamics and Finite Element Modeling. His contributions on Model Updating, 
where measured modal test data is used to obtain a new estimate for the parameters of a FE 
model, include the development of a systematic approach in parameterizing the model by 
using Generic Elements. Model updating should enhance modeling capability rather than just 
reproduce the measured data therefore regularizing the set of equations involved in 
updating when they are ill-conditioned using constraints with physical meanings is also 
employed.  
 



Physical interpretation of the updating parameters is another challenging problem for the 
analyst. The issue has been addressed by converting the updated models to a series of 
continuous governing equations. The physical meanings of the updated parameters are then 
extracted from these equations. This was result of a joint work with Prof. JE Mottershead 
and Prof. MI Friswell and funded by EPSRC. 
 
In the finite element method, H. Ahmadian has originated an inverse strategy to formulate 
an element without the need to introduce any shape functions.  In this method a parametric 
model for the element is developed. Then the parameters of the model are assigned by 
minimizing the discertization error in the FE formulation. The method is developed based on 
the demands of the automotive industries, BMW, and Pugeot-Citroen, to produce a FE 
model of a car body with a minimum number of degree of freedom for dynamical structural 
analysis.   
 
H Ahmadian’s current research projects include the application of inverse methods in 
identifying properties of mechanical joints. Joints have a strong influence on the dynamical 
behavior of structures; hence identification of their models is an important step in finite 
element modeling. In a project supported by EPSRC and AWE-Aldermaston, models for 
mechanical joint interfaces in a structure (MACE) consist of threaded joint and face-to-face 
contact joints are obtained using thin layer interface theory. Parameters of the interface 
layer are function of joint geometry and interface stresses and are obtained from 
experimental vibration results by an inverse method. The method has been applied in 
identifying other types of mechanical joint interfaces such as bolted joints and spot-welded 
joints with successful results. The modeling of macro- and micro-slip phenomenon in the 
mechanical joint interfaces at different level of excitation force and the induced damping 
due to joint interface friction are main concerns in aerospace industries and are currently 
under investigation. 
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