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Specifications and standards
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Standards 
Materials (CENELEC)
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Specifications

Lead Free PiezoceramicsHigh density toughened PiezoceramicsUltra high temperature sensors

Pz61Pz24FGPz49

IN DEVELOPMENTIN DEVELOPMENTIN DEVELOPMENT

Pz39

Pz37Pz54

Pz36Pz52

Low acoustic Imp PZTHIFU Materials

NEW!NEW!

Pz31Pz48

Pz35Pz46Pz34

“Lead meta-Niobate”Bismuth titanateLead Titanate

ES91*Pz28Pz29

Pz59Pz26Pz27

Pz21Pz24Pz23

Relaxor based PiezoHard PZTSoft PZT

Type II Type I
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Specifications
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Standards



Standards
Measurements (CENELEC)
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Frequency constant



Impedance spectrum

Impedance spectrum of a disc

kt, k33, d33, 

kp, k31, d31, 



Impedance spectrum
soft and hard PZT
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shape
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Dynamic properties
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Dynamic



Dynamic
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Ageing (shelf life) and depoling effects



Ageing

Ageing is logarithmic if the ceramic is driven a room temperature at 
low power

When temperature, field and stress increases the aging is 
accelerated

If combined the factors can amplify each other
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Influence of the electrode
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Influence of the 
electrode
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Influence of the 
electrode
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Influence of the 
electrode
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Influence of the 
electrode
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Summary

When choosing a material for a transducer design one should know
how to interpret material data sheet

Properties are measured using standards which are specified in 
terms of measurement setup and sample geometry

Real conditions may differ from the ideal case

Extreme driving conditions can affect the performance

The electrodes affect the apparent properties of the ceramic 
componenet


