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Motivation 

Reliability of power modules, ensuring the operational capability in 

the field over a defined time-period is one of the most important qual-

ity features for servo drives. Power cycling, ambient conditions and 

other effects have a strong impact on the lifetime of power modules. 

Calculating the residual life of a module depending on the operation 

condition can become a significant factor to reduce outage time, 

save costs and prevent standstills in production plants. 

Research Questions 

 Identifying major factors influencing the lifetime of IGBT modules (solder joints, wiring, …) 

 Optimal methods to implement lifetime estimation regarding power and temperature cycling 

 Analysis of limitations due to reduced number of values regarding phase current, DC link voltage and 

module temperature 

 Possibility of online estimation of the remaining residual life Implementation options for existing stand-

ard servo drives 

Tasks 

 Literature study and benchmark of viable solutions for online lifetime estimation. 

 Selection of the most promising method and detailed analysis of this approach considering availa-

bility of reduced measured values and parameters. 

 Implementation of the algorithm procedure in a simulation model based on an existing IGBT mod-

ule and available technology curves provided by module manufactures.  

Further Information 

 Start: asap (according to agreement)  

 Workplace: EAM Institute, TU Graz (Workplace at B&R automation possible) 

 https://youtu.be/4rD4IT2FolQ?si=k36e_ki_gG2rFNVv 

 Compensation or bonus possible 
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