
CARPATHIAN J. MATH.
Volume 41 (2025), No. 2,
Pages 555-567

Online version at https://www.carpathian.cunbm.utcluj.ro/

ISSN 1584-2851 (Print edition); ISSN 1843-4401 (Electronic)

DOI: https://doi.org/10.37193/CJM.2025.02.19

Asymptotic modeling of non-linear viscopiezoelectric Kelvin-Voigt
type plates via Trotter theory

THIBAUT WELLER, CHRISTIAN LICHT, SOMSAK ORANKITJAROEN, YOTSAWAT TERAPABKAJORNDED

ABSTRACT. We investigate the asymptotic behavior of the dynamic response of a thin viscopiezoelectric plate as its thickness,
taken as a parameter, approaches zero. We use Trotter theory of convergence of semi-groups of operators acting on variable spaces.
Depending on the kind of electrical loading and on the orders of magnitude of the density and of the viscosity, we highlight four
different sensor and actuator behaviors.
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LMGC, UNIVERSITÉ DE MONTPELLIER

CNRS, MONTPELLIER

FRANCE

Email address: christian.licht@umontpellier.fr, thibaut.weller@umontpellier.fr

CENTER OF EXCELLENCE IN MATHEMATICS

CHE, BANGKOK 10400, THAILAND

Email address: christian.licht@umontpellier.fr, somsak.ora@mahidol.ac.th

Received: 22.02.2024. In revised form: 05.11.2024. Accepted: 12.11.2024
2010 Mathematics Subject Classification. 74K20, 74F99, 74A05.
Key words and phrases. Approximation of semi-groups in the sense of Trotter, asymptotic analysis, dimension reduction, maximal-

monotone operators, piezoelectricity, thin plates, viscoelasticity of non-linear Kelvin-Voigt type.
Corresponding author: Thibaut Weller; thibaut.weller@umontpellier.fr

555



556 author(s) name

DEPARTMENT OF MATHEMATICS

FACULTY OF SCIENCE

MAHIDOL UNIVERSITY, BANGKOK 10400, THAILAND

Email address: christian.licht@umontpellier.fr, somsak.ora@mahidol.ac.th, ongyosawat@gmail.com


