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Material Characterisation for HVDC Applications
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Material Characterisation for HVDC Applications
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Material Characterisation for HVDC Applications
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Do we need to consider electric stress history 

when characterising HVDC materials?
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Theoretical Considerations – Charge Decay 
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Theoretical Considerations

extraction

extraction

drift and diffusion drift and diffusion

charge compensation recombination

electrode electrodedielectric

trapped charges

empty trap sites

electrons, holes

influenced electrode charge Possible Effects of pre-Stress

1. number of intrinsic charge carriers

2. material changes (conformation, chain 
scissions, …)
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Experiment Description

MaterialsStress Profiles Measurement

Spelzhausen et al.  „Parameter Optimization and 
Improvement of Space Charge Measurements with the Laser 
Induced Pressure Pulse Method“ in VDE Fachtagung 
Hochspannungstechnik 2018, isbn: 978-3-8007-4807-5. 

more details in: [8,10]

 

modified from *
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6 different silicone rubbers
varying electrode material, 
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Results LSR1

ES: electric stress
RP: relaxation phase

ES1 ES2RP1.1 RP1.2

ES1 5s ES1 1h ES1 4h

ES1 8h

[10]



Seite 13 Felix Rösch | CSI 26 | Effects of Repeated DC Stress Application on Space Charges and Current | Burghausen, May 6th, 2026 

Results LSR1
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Results LSR1

ES: electric stress
RP: relaxation phase
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Results: Correlating Space Charges and Current

Space charge measurement results and derived 

electric field strength distribution

1) Calculate 𝐸(𝑥) from 𝜌 𝑥  from every single measurement

2) Determine 𝐸 at certain points and plot over time
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Results LSR1
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Interpretation: Analysis of Space Charge Build-Up during the 
Beginning of Consecutive Electric Stress Application LSR3

ES2 48h ES3 5hES2 48hES2 3min

ES3 5s ES3 3min

[10]
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Interpretation: Analysis of Space Charge Decay LSR3

[10]
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Interpretation: Build-Up after Polarity Reversal LSR3

ES3 8h ES4 5s

[10]
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Interpretation: Build-Up after Polarity Reversal LSR3

ES3 8h ES4 5s

ES4 30s ES4 3min

[10]
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Conclusion

Do we need to consider electric stress history 

when characterising HVDC materials?
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Conclusion

Identification of 
initial processes

Only controlled 
reuse of 

specimens 
advisable

learning for 
improving 
numerical 

models

Service relevant 
properties

Considering repeated 
stress application 

helpful and necessary
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Further investigations with:

Outlook

other materials 
(EPDM, XLPE, PP-TPE)

multi-dielectric sample 
arrangements
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Thank you very 

much for your attention!
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