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Summary 

Background 

Analysis Approach 

Coupled Electromagnetic and Fluid-Structure Interaction Analysis  

of a Solenoid Valve 

Key Abaqus Features and Benefits 

 High Reynolds number incompressible viscous 
fluid flow in Abaqus/CFD 

 Arbitrary Lagrangian-Eulerian framework with 
deforming meshes in Abaqus/CFD 

 Boundary layer meshing in Abaqus/CAE 

 Electromagnetic analysis to determine magnetic 
fields induced by current flow 

 Co-simulation of valve dynamics using Abaqus/
Standard and Abaqus/CFD 

 Sequentially coupled electromagnetic/fluid-
structure interaction analysis with user subrou-
tine UAMP   

 Unified pre- and post-processing in Abaqus/CAE 
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Electromagnetic Analysis 

Electromagnetic Analysis 
 Obtain EM force as a function of elec-

tric current and plunger location 

 Perform a parametric study to gener-
ate the data  

 Python scripting and Isight facilitate 
the parametric study 

 EM analysis in Abaqus/Standard  

FSI Analysis 
 Co-simulation between fluid and 

structural domains 

 Co-simulation engine in Abaqus per-
forms a conservative physics-based 
mapping between dissimilar fluid and 
structural meshes 

Fluid Analysis 
 Abaqus/CFD 

 Viscous incom-
pressible fluid dy-
namics  

 High Reynolds 
number turbulent 
flow 

 Arbitrary Lagran-
gian-Eulerian 
(ALE)  method with 
mesh deformation 

Rigid Body       
Dynamics 

  Abaqus/Standard 

EM Force 
 Sensor output on 

plunger displace-
ment  

 EM force applied 
through user sub-
routine UAMP 
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Results 

FSI Analysis 
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Results and discussion of the FSI Analysis 

  

Conclusions 
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