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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 
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Conclusion  

Nominal design using classical nominal simulation cannot warranty the 

reliability and quality of the products, because the nominal parameters are 

only one fix value. 

 

Robust design is a power-full tool for design of reliable and quality product in 

the early design stage without any cost. It considers parameter uncertainties 

as stochastic distributions. 

 

In the case of the hydraulic cylinder drive, the failure probability has been 

reduced from 23.71% to 1.08% for the manufacturing process. 

 

OptiY® is the leading software platform for robust design of all engineering 

fields using different commercial CAD/CAE-software or in-house codes. 

 


