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Robust Design of a Hydraulic Cylinder Drive  
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Dynamical Simulation of the Controlled Cylinder Drive  

Valve Pressure Piston Velocity 

Network Model in SimulationX Piston Displacement 
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Design Specifications = Constraints  

Valve Pressure P 

P < 87 bar in range [0.1; 2.0] s 

Safe 

Area 

Piston Velocity v 

v < 0.282 m/s in range [0.1; 0.52] s 

v >-0.003 m/s in range [0.6; 0.90] s 
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Process Work Flow  
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PID-Control Parameter Identification through Optimization  

Piston Displacement 

before Optimization 
Piston Displacement 

after Optimization 
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Robustness Evaluation of Nominal Design  

Parameter and Process 

Uncertainties for Nominal Design 

 

Design of Experiment 

100 Model Calculations 
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Residual Plot for 1D -Meta -Models  
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Design and Process Uncertainties  

100.000 Samples 
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Probabilistic Simulation of Nominal Design  

Failure Probability = 23.71% 
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Sensitivity Analysis of Nominal Design  
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Meta Models of the Cylinder Drive  
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Robust Design Optimization  

Design and Process Parameters 

of the Robust Design 

Design Objective for the Virtual 

Robust Optimization Process 
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Robust Design Probability  

Failure Probability = 1.08% 
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Robust Design Sensitivity  


