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The supervising consortium has developed a common knowledge around the characterization of functionalized ceramic materials, which by means of an integration
strategy allows the miniaturization of electrical energy conversion devices, especially power modules. This research project aims to develop a method of multi-physical
characterization — from model to object — of metalized ceramics for their further application in power electronic modules. In this regard, high permittivity BaTiO, prepared
by spark plasma sintering (SPS) in CIRIMAT laboratory is tested for its integration in power electronic modules.
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Conductivity expansion ASTM D696

'~ Electrical
Conductivity

Multi-physical Characterization: Proposed Standards

ASTM D149-20

IEC 62631-2-1:2018 (up to 10MHz)
IEC 62631-2-2:2022 (up to 300MHz)
(10 MHz, 500 C)

Thermal Coefficient of thermal

ISO 22007-2:2015
(Hot Disc Method)

IEC 62631-3-1:2023 (Volume Resistivity)

14(2021)el | IEC 62631-3-2:2015 (Surface Resistivity)

o ’ | IEC 62631-3-3:2015 (Insulation Resistance)
: IEC 62631-3-4:2019 (Volume R at High T)

ASTM D790-19

Mechanical ISO 178-2019

Strength

Dielectric Strength Study (IEC 60243)

A motor driven AC power supply with differential protection

element will be utilized with various electrode configurations [ HV electrode 1 kV ] 2
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Experimentation and Broadband Dielectric Analysis : Setup

Cp (Parallel
capacitance) J

Impedance
Analyzer
Equipment
E4990A

] Tan($5), Rp
~ (Losses) J

7', 7" (reflects resistive
and conductive behavior)

Following: ASTM D150 -18

Experimentation and Broadband Dielectric Analysis

h::;;ill:: Equivalent Re | at I O n S h I pS
Circuit
|
* parallel capacitance C,, calc!.llated by
i — » parallel resistance R,, the impedance
analyzer

Ceramic ]
Sample

Ceramic samples’ geometry:
* diameter d
 thickness t,

tq —z”(m)

E’(m) = mE“A (Z*)z
e I 7 z'(w)
O I X

Note: z": magnitude of the impedance

Obtained Permittivity & Conductivity Plots
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BaTiO, prepared by SPS (CIRIMAT)
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