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NORMAL STARTER’S SOLENOID 

Main Functions of Solenoid is for, 
   

1. Moving pinion towards ring gear 

2. Switch to supply power to the motor 

 



Confidential  | RBEI\ENB1 | 9/2/2013 | ©  Robert Bosch Engineering and Business Solutions Limited 2013. All rights reserved, also regarding any 

disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. 

MOO - START/STOP SOLENOID   

5 

CHANGE OF MIND FUNCTION  

Need to Start Engine, while 

Engine Running down 

Waiting time 

Time 
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Demands new solenoid with functionalities 

separated (Moving Ring Gear and Switching Motor) 

Challenges 

  Different Magnetic paths for flux 

  Different Situations of coil Energizing 

  Two different moving plungers 

  Different combination of Spring forces 

Optimized magnetic circuit is 

mandatory 

Arm1 Arm2 
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DIFFERENT USE CASES 

 

Armature 1 alone moves 

Coil 1 excited  

Armature 2 Stays at place 
 

 

UC1 

 

Armature 1 & Armature 2 moves together  

Both Coils excited  

Armature  1 Stays on Armature 2 
 

 

UC2 

 

 

Armature 1 Stays at place 

Coil  2 excited  

Armature 2 Stays at place 
 

 

UC3 

 

Armature 2 already moved  

Both Coils excited  

Armature 1 alone moves  
 

 

UC4 

Arm1 Arm2 
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OBJECTIVE FOR OPTIMIZATION 
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Target  Magnetic Force 

Magnetic Force Spring Force 

Objective 1  

Objective 2  

Objective Functions per Use Case: 
         

Objective 1  -  Min (Spring Force - Magnetic force) 
 

Objective 2  -  Min (Slope Spring Force – Slope Magnetic Force ) 

4 uses cases 

8 objective functions 

Multi Objective Optimization 
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Hypermesh 
Geometry variations as 

Design variables  

Edyson 
Magnetic Simulation Setup 

for different use cases 

Initialization  

OPTISLANG 
Designs Iterations 

Generation and 

Optimization  Control 

Scripting 
Change Design 

Variables  

Edyson 
Simulation for 

different use cases 
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SINGLE AND MULTI OBJECTIVE OPTIMIZATIONS 

Single-Objective  

Optimization 

Multi-Objective  

Optimization 

Gradient-based methods 

       NLPQL (Nonlinear Programming by    

       Quadratic Lagrangian) 

Response surface based methods 

      Adaptive Response Surface Method 

Evolutionary algorithms 

Particle Swarm Optimization 

Pareto optimization 
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OPTISLANG SETUP   

Input file  

Solver Settings  

Scripts and Edyson run commands  

Output  files 

Magnetic force vector  
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RESULTS AND POST PROCESSING 
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POST PROCESSING OPTIONS 

5 Dimensional Plot 3 Dimensional Plot 

Exporting 

to Excel 
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OPTISLANG  

Preprocessing  

• Simple UI (Drop down Template, Modules)   

• Easy Integration of Scripting, i/p and o/p files 

• Inclusion of start designs and etc 

Solving 

• More Parallel solvers possible  

• Useful Scripting (more number of simulations (ex. Use cases) per design iteration ) 

• Design directories are well organized and etc 

Post processing 

• 3 or 4 dimensional plots  

• Viewing response vectors values, Objectives and Constraints simultaneously 

• Exporting design to Excel sheets and etc 

OPTISLANG 

Overall     

• UI Stability  

• Restarting MOO capabilities  

• Post Processing tool limitation  design number and objective combined 


