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Application – Damage Detection 
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EMA – Experimental Modal Analysis 
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EMA – Experimental Modal Analysis 
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EMA – Experimental Modal Analysis 
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EMA – Advanced Excitation Technique 
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Single vs Double Impact 



Prof. Dr. Peter Blaschke Influence of Geometrical Correlation               13 

Scalable Automatic Modal Hammer 

• 20 brake pads * 7 Pressure Condition * 50 points each condition * 5 Averages at 
each point = 35,000 hammer hits aprx. 

• Repeatability Experiments – 5 Brake pads * 13 Pressure conditions * 25 points 
each condition * 5 averages at each point * 5times = 40,625 hammer hits aprx. 

• Precise force input and high repeatability. 
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EMA – 3D SLDV Data Acquisition  



Prof. Dr. Peter Blaschke Influence of Geometrical Correlation               15 

3D SLDV  
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EMA and FE Analysis of Brass Plate 
 

Simulation Experimental 

ANSYS Foam Bed SAM 

LASER 

• The plate weighs 398 g with dimensions of 78 x 60 x 10 mm. 
• EMA was performed under free vibrational boundary conditions.  
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Geometry Comparison 

3D Geometry Scanner 
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3D Geometry Scanner – CAD Comparison 

Scanned Model   CAD Model   

Overlay Comparison 
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3D Geometry Scanner – CAD Comparison 

RED – Positive deviation 
GREEN – No deviation 

BLUE – Negative deviation 
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Scanned vs CAD model 

CAD Model Geometry Scanned 
Model 

FE - EF Results FE - EF Results 
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Results and Analysis – Eigenfrequency Comparison 

Mode 

EMA 
 (eigenfrequencies 

in hz) 

FEA 
(eigenfrequencies in 

hz) 

FEA + GOM 
(eigenfrequencies 

in hz) 

Rel. Diff 
(%) EMA vs 

FEA 

Rel. Diff (%)  
EMA vs FEA + 

GOM 

1 (Torsion) 3987.61 4226 4113 5,64% 3,05% 

2 (Bending) 5521.4 5355.9 5345.4 -3,09% -3,29% 

3 (Bending) 9762.58 9229.6 9952.5 -5,77% 1,91% 

4 (Torsion) 9142.15 9580.8 9364.1 4,58% 2,37% 

FE – CAD Model FE – Scanned CAD 
Model 
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Case Study – Geo. Correlation of Brake Pads  
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Case Study – Geo. Correlation of Brake Pads  
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Brake Pad Complexity 
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Validated Dynamic Model 
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Conclusions 

Dimensions of manufactured structures will have 
deviations to the given CAD dimensions. 

 For precise model correlation the geometry of the 
test specimen has to be correlated with the model 
derived from CAD  

 Incorrect geometrical model will lead to incorrect 
correlation that will have a negative impact on model 
updating 
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