
material of symmetry 32 is 
not pyroelectric

Test: problem 1 

2-fold axis A-A is the only symmetry element:

What to do:
Write down the K-tensor in its general form, then 
use the Neumann principle

Vector component transformation:

Finally, it is known from tables of the course, that in point group 2 the symmetry of the dielectric response is 𝑚𝑚𝑚

Test: problem 2 



Exercises – Series 9, cross-coupled effects, 
thermoelectromechanics

2

Use of constitutive equations: tips and recommendations
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• What do you need to find?

• What are the boundary conditions? 

• what input data are relevant, what are redundant? (some effects are 

not permitted because of symmetry…)

Select the right set of equations (consider the boundary conditions)



Exercises – Series 9, cross-coupled effects, 
thermoelectromechanics:
solutions and comments

3Some data are usable, others maybe redundant or irrelevant… 



Problem 3

Determine the change of the temperature at application of pressure 100 MPa

(first equation exploits the electrical 
boundary conditions, second one – to 
calculate the change of temperature

4mm symmetry:
K13=K23=0
p1=p2=0

0.86K
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Problem 4. The impact of mechanical conditions on the 
electro-caloric effect is investigated. The voltage is applied 
along the polar axis; the sample temperature is measured.

the change of temperature is larger in case (b)


