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Cyltronic All-in-One

"simple, compact and 
versatile IO-Link servo
actuators!”
• Proven in Service for many years

• Robust and reliable

• Easy to use All-in-One Solution
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Business Case
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Cyltronic & CADFEM All-in-One; Business Case

3

How can we get even better?
How can we create more customer value?
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Need for empirical measurements to calibrate motor’s power limits 

Cyltronic All-in-One
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Initial status and improvements

Rising performance levels and testing specific load cases is very time consuming
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Cyltronic All-in-One
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• Robust Design Optimization

• Shorter Development time

• Better coverage of test cases

• Customer Specific Planing

• Duty cycle optimization / 

Thermal Uprating

• Predictive Maintenance

• Smart Monitoring

without extensive calibration

R&D ProductOperator

Business Values

Physical sensors

Virtual sensors 
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Business Value

“Track the past, provide deeper insights into the 

present, predict and influence future behavior”

Digital Twin

“Virtual representation of real-world entities and 

processes, synchronized at a specified frequency 

and fidelity”

Cyltronic All-in-One
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Twin Considerations
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Cyltronic All-in-One
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Cyltronic & CADFEM All-in-One
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• Robust Design Optimization
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Thermal Uprating

• Predictive Maintenance

• Smart Monitoring
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R&D / Virtual Prototyping Product / Virtual SensorsOperator / Virtual Assistant

3D

0D

Deployment twin:

low sync. freq.

Deployment twin:

high sync. freq.
Deployment
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R&D / Virtual Prototyping
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3D

PCB Virtual Temp Sensors

MCAD

Custom 

installation:

Validation with measurements:

CTC080 check

CTC060 ref

Winding

Virtual Temp Sensors

Transistor Virtual Temp Sensors

ECAD in Mechanical
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• Design improvements

• Local over-heating : An air gap „isolates“ one of the windings

• Transistors-to-environment frame thermal conduction : a stochastic parameter with large variance 

that can result in over-heating => improved quality control for more robust design.

R&D / Virtual Prototyping
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3D
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• MORiA Mechanical extension which 

allows quick and easy matrix reduction:

• Linear model for fast testing:   

R&D / Virtual Prototyping
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Model Order Reduction for 0D Prototyping (& Embedded Virtual Sensors)

or or

STM32
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R&D / Virtual Prototyping
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0D
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R&D / Virtual Prototyping
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0D

Input : position(t)

Thermal Timescale: 10'000 ms

Electromechanical Timescale: 5 ms
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Cyltronic & CADFEM All-in-One
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Operator / Virtual Assistant
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Deployment

Thermal Timescale: 10'000 msElectromechanical Timescale: 5 ms

Avg( Periodic P(t) )
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Operator / Virtual Assistant
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1000 times quicker than experiment

2.8 hours (10’000 s) in 10 s
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Cyltronic & CADFEM All-in-One
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Virtual sensors temperatures based on current and speed (heat generation) readily available in the 

controler:

Product / Virtual Sensors
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Embedded model-based control

Physical sensors

Virtual sensors 
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MORiA State Space ABC matrices (reduced first order differential equations) :

Integration of Matrices and integration schemes to build virtual sensors directly within the embedded 

software:

Product / Virtual Sensors
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Embedded model-based control

Heat Generation 

Convection

Radiation

Conduction

Temperature outputs

STM32
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Cyltronic & CADFEM All-in-One
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Conclusions
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Results for Cyltronic

With our new simulation tools we can:
• Expand the operational range of our 

products
• Make the dimensioning of the system easier 

for our customers
• Make precise forecasts for the performance 

at different ambient temperatures

And in the future:
• Offer digital twins for our customers
• Increase possibilities for predictive 

maintenance
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Conclusions
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Cyltronic success stories using new simulation tools

Cyltronics CTC-060 
proving its capability of 
running a complex 
customers profile at 60°C 
Ambient Temperature
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Conclusions
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Cyltronic success stories using new simulation tools

Cyltronics new CTC-080 
Press-Fitting with 500N at 
70°C Ambient Temperature
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Conclusions
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Cyltronic Drives running in real lifes harsh conditions



© CADFEM 2024 

Next Steps
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Cyltronic is not a product – it's a product world

• Faster development
• Reliable data for customers 

already in development stage
• Easy integration of Cyltronic 

products into your machines!
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