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Outline 

• Introduction Bs&T 

• Typical value and Limit value of inductor 

• Demonstration of pulse testing 
example 1: temperature dependence of saturation current 
example 2: life demo 3 phase delta inductor D9B 

• Take home message 
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Bs & T Analyzer 
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Sinusoidal Magnetization Pulse Magnetization 
high excitation low excitation fast transit of magnetic state 

IEC 62044-3 IEC 62044-2 dB/dt  

loss, µa driven by B mode IEC 60367-1 Annex G (393 IEEE) 

Bpeak, loop driven by H mode 

DC superposition 

BsT-Pro  BsT-Pulse 

loss map (f, B, T, HDC) µrev  (f, B, T, HDC) differential L and amplitude L, 

major, and biased minor loop energetic L, power loss i.e. Q factor 
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BsT Pro 
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BsT-Pulse 
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bipolar pulse magnetization with full reversal current 

pulse energy  ~ 200 J with discharge voltage till 1000 V (>3000Ap) 



Coil (Core&Material) is Nonlinear and shows Saturation 

Piecewise linearization is only possible, as long as assignment of magnetization 

inductance and current is unique given  
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IEC 60076-6 



Inductance analysis to characterize saturation 
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Typical value and Limit value 
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Inductor  rated current / saturation current, rated inductance, RDC 

IEC 60401 

IEC 60076-6 & IEC 62024  NO CLEAR INSTRUCTION TO SPECIFY INDUCTANCE 

Problem:  
1. no differentiation between Ldiff, Lamp and Lenergetic 

2. Instantaneous large current causes heat dissipation 

Solution: BsT-Pulse non linearity of inductance value and Q factor 



Measuring principle with example 

 
 

10 Bs&T Frankfurt am Main GmbH 

2x HS1016 
 
 

* This project received funding support from EU SME Horizon 2020 



Damped oscillation with voltage and current decay 
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micro second ~ milli second heat dissipation neglected 
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Correlation magnetic component, core and material 

component           core   material 

Material 
Geometry data 
Coil data 

Material 
Geometry data 

Material 



Demagnetization curve 
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Assignments of magnetization inductance vs. current 
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Example1:Temperature dependence of saturation current 

Demagnetization factor  ~0,38 
Open magnetic circuit 

25°C 

25°C 

120°C 

120°C 
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Example2:Life demo: pulsation of 3 phase delta inductor 

1 0 0 , 1 1 0 , 1 1 1 
1 short circuit 
0 open circuit 
1 limb to pulse 

Ferrite material D9BTM 0,6 T 
escalatable (like lego stone) 
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Ldiff vs. Udt 1 0 0  ~ 220 µH 
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L measurment 1 0 0 LCR 182  
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Ldiff vs. Udt 1 1 0 ~ 160 µH  
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L measurment 1 1 0 LCR 157 µH  
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Ldiff vs. Udt 1 1 1 ~ 80 µH 
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L measurment 1 1 1 LCR 73 µH 



Take home message 

• BsT-Pulse enables precise, robust, reliable and quick 
inductance analysis,  self heating disturbance 

• BsT-Pulse provides accurate power loss,  importance 
on phase angle error between voltage and current 

• BsT-Pulse provides characterization of inductor quality 
factor with ωLenergetic/R 

• Linkage of reading material loss map is over Ldiff @µrev 
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*granted and supported by H2020, DIN, VDE) 

BsT-Pulse provides limit value for maker and user of magnetic component 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiWqazs6MzdAhUJjLwKHbuVAlAQjRx6BAgBEAU&url=https://recirculasolutions.com/en/recircula-solutions-win-sme-instrument&psig=AOvVaw1CBzvchhuvmiJGQMTmYvjI&ust=1537644104576410
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiN7dzI7MzdAhXn4IUKHfXwBcoQjRx6BAgBEAU&url=http://andersen-marketing.de/event/din-connect-der-pitch/&psig=AOvVaw2Y5NVn10ccQuXlbJ6iIpjF&ust=1537645109946904


Annex 1 measuring data for simulation 
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BsT-Pro  

BsT-Pulse  

BsT-Pro BsT-Pulse 
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Annex 2 loss map reading with linkage over µrev and Ldiff 

loss map (f, B, T, HDC) µ rev 

L diff 

Example data log file  


