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Introduction & context
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/’ Context : 2D magnetic characterisations
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Schematics adapted from : S. Zurek (2017). Characterisation of Soft Magnetic Materials Under Rotational Magnetisation.
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Context : Temperature dependant magnetic properties
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Adapted from : F. Sixdenier et al. (2014). Caractérisation et modélisation de matériaux et Adapted from : J. Chen et al. (2017), Influence of temperature on magnetic properties of silicon steel
composants magnétiques sous contrainte thermique. lamination
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/ Context : Temperature dependant rotational characterisations
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Adapted from : D. Zhang et al. (2022), Measurement of Stress and Temperature Dependent Vector Magnetic Properties of Electrical Steel Sheet.
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/ Objectives
Fonpore

Objective

Temperature dependant
2D characterisations
— 20-200°C

1. 2. 3.

Presentation Adaptation with Early results &
of the RSST an heating system perspectives
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Presentation of the rotational
sheet tester
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/\ Global view of the RSST
Fompere

Excitation | Stator ~ 2-phase windings

H-Coils B-Coils

Sensors

Clémentine Delaunay 16t International Workshop on 1&2 Dimensional Magnetic Measurement and Testing



/X Sample details
Fempirt

@ 80 mm

— Measurement area
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Positioning notches
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/ Global workflow
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/\ Test bench validations
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Temperature control
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*z\ Requirements & constraints of heating system
Fompere

Adaptation of RSST Expected capabilities

Target =
homogeneity

The quicker the
better

No solid metallic part

No EM interference g

Caution :
temperature stability
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/\\ Choice of an heating system

Fompere
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/\ Adaptation of an RSST
Fempirt

Excitation
Stator ~ 2-phase windings

H-Coils B-Coils

Sensors
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Local heating
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/\ Temperature homogeneity assessment
Fempirt
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\ Assessment of temperature homogeneity

Fompire
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/\\ Temperature homogeneity improvement
A N

T gradient
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, , (STD = 9°C @ Tsgmpie = 200°C)

N\

Need for Tairv Vair A g
homogeneous across the \ /
measurement zone

Clémentine Delaunay 16t International Workshop on 1&2 Dimensional Magnetic Measurement and Testing



Example of results
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/\\ FeCo sample — Locii under circular B — 20 Hz
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Perspectives
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/\ Work status

Fmpere
Bench design & assembly ‘/
A Control |
( A & Software |/ Heating :
A Improvement in

progress

I:> Remaining : Study of temperature dependency of magnetic anisotropy
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/}\ Incoming test campaign
Fompere

Material samples Test conditions
FeSi GO and NO B Material operating point
FeCo Motor core grade f Around 50 Hz
_ High u T Across 25 - 200 °C
FeNi
Low T,

— Before September 2023.
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