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Outline

Challenge(s) academic & industry
Problem nonlinearity enhanced with thermal
Industry needs accuracy; no limit value as spec.
Academic uses data; not in industrial context 
Solution Bs&T provide data 

for material in µ∆ IEC62044-3+
for component in Ldiff IEEE393 +
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Challenges (academic)

Design verification Model generation

Component level

Converter level

System level

Numerical Model Analytical Model

Data-Driven Model

Measurement data
injection
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Challenges (industry: efficiency + power density + cost)

Only technical one is Thermal Interference

Measurement OperationLoss generation

Heat dissipation
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Inductance terminology

Each inductor shows saturation
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Alex van der Bossche
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(Only) problem: energy loss generated for each half cycle
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Proper specification & validation of Inductor

QL factor, non linearity for (dis)charging cycle
Discharging at high U and dU/dt

Damped oscillation is only solution
with voltage and current decay

Bs&T provides:
Up to 1000 V voltage excitation

Adjustable damping time 10 us to 1000us
repetition rate between 1 to 100 pulse/ sec.
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BsT-Pro
BsT-SQ

BsT-Pulse

BsT-Pro
BsT-SQ

BsT-PulseDC biased AC~ loss over µrev

Bs&T is “quality” data source
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BsT Pro (material IEC 62044-3)+ sinusoidal ac excitation PSMA 2016

Oscilliscope

Power 

Amplifier

DUT

Function 

Generator

10KHz ~ 500KHz

vI

Computer

Transformer
Current 

Sensor

DC Power

HDC oven

loss map (f, B, T, HDC) µ rev

L diff



Physical principle & device damped oscillation
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Demo @ PSMA workshop 2020 in new orleans

Inductor resonant choke

RM 12 ~1 mm air gap, N=9, 120x0,1 CuL 15 µH+- 15%

Material comparison
D9B*highest Bs MnZnFerrite with Tc over 300°C 
P4 ~ N87

Mapping the inductance of the choke:

1. Comprehensive equivalent circuit models:
Differential/ Amplitude/ Energy-equivalent inductance

(de)magnetization of the first current peak
at room temperature

60/80/100/120°C
Summary 25 vs. 120°C

2. /Loss :
QL factor; VAW; optic camera

shown, not shown
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* D9B https://ieeexplore.ieee.org/document/8458301
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Impulse test set up with DUT in oven

*10kHz 0,25V
LCR bridge
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The current space design parameter is NOT ambiguously assigned



IEC 62024 ed 2
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IEC 62024 ed 2

L differential equivalent [µH] vs. I [A] 𝐿𝑑 𝑖 =
𝜕 𝑁𝛷
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IEC 62024 ed 2
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IEC 62024 ed 2

L energy equivalent [µH] vs. I [A]
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IEC 62024 ed 2
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L amplitude [µH] vs. I [A] IEC61007 𝐿𝑠 𝑖 =
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IEC 62024 ed 2
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L amplitude [µH] vs. I [A] @ 25°C vs. 120°C

IEC 62024 ed 2

15 µH

15 µH



Conclusion

“Magnetic Loss mechanism is still NOT understood, no physical model”

Measurement is indispensable

material BsT-Pro IEC 62044-3 + (DC Bias) µ and loss

component BsT-Pulse IEEE 389+ L and Q

Only quality data are in industrial context @ academic

Standards, especially measuring technique, needs to be improved to 
adopt contemporary magnetization @ industry
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Annex: From “searched” data to “intelligence”
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Still no physical model 
existing to describe the 
magnetic loss 
mechanism
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