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Ozet- Yapisal saglik izleme, yapida veya bilesenlerinde olusan hasarin sensérler yardimiyla kendi kendine teshis koyarak erken
sathalarda belirlenmesine olanak saglar. Bu sayede olusabilecek daha biiyiik hasarlar onceden belirlenerek miihendislik
yapilarinin giivenilirligini arttirir ve endiistride siirdiirme maliyetlerini azaltir. Yapisal saglik izlemede kullanilan sensorler es
zamanli teshis koyabildigi igin piezoelekrik aktif sensor (PWAS) olarak adlandirilir. PWAS transduserler havacilik ve uzay
miihendisligi basta olmak iizere makine miihendisligi ve insaat mithendisligi alaninda yaygin olarak kullanilmaktadir. Yapisal
saglik izlemede en yaygin kullanilan yontemlerden biri Elektromekanik Empedans yontemidir. Bu yontemde yapisal sagligi
izlenecek yapiya kursun zirkonat titanat (PZT) seramik sensér yamasi, yiiksek mukavemetli epoksi yapistirict yardimiyla eklenir
veya gomiiliir. Empedans analizér kullanilarak empedans ve admittansin reel kisimlarimin karakteristikleri elde edilir. Bu
karakteristikler yapisal sagligin degerlendirilmesinde referans olarak kullanilmaktadir. Herhangi bir zamanda yapinin sagligin
degerlendirmek istendiginde, bu karakteristikler tekrar edinilir ve referans karekteristigiyle karsilastirilir. Bu sayede yapida bir
degisim olup olmadigi kolayca belirlenebilir. Ideal olarak karekteristiklerin degisikligi yalmzca saghk durumunun
bozulmasindan kaynaklanmalidir. Ancak, PZT karekteristiginin; yaslanma, mekanik sinirlamalar, elektriksel sinirlamalar, termal
siirlamalar ve sicaklik dalgalanmalar: gibi baska nedenlerden dolay1 degisebilecegi miimkiindiir. Bu ¢alismada yapisal saglik
izlemede kullanilan elektromekanik empedans yontemi igin literatlir arastirmasi gerceklestirilmistir. Metodun avantaj ve
dezavantajlar1 incelenmistir.
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EMI Method Used in Structural Health Monitoring: A Literature Review

Abstract- Structural health monitoring (SHM) allows damage to the structure or its components to be identified at an early stage
by self-diagnosis with the aid of sensors. The usage of SHM enables safe engineering and reduces the maintenance costs of the
industry. The sensors used in SHM are called piezoelectric wafer active sensors (PWAS) as they can simultaneously interrogate.
PWAS transducers are widely used in mechanical engineering and civil engineering, especially aviation and space engineering.
One of the most widely used methods in structural health monitoring is the Electromechanical Impedance (EMI) method. In this
method, structural health is monitored by lead zirconate titanate (PZT) ceramic sensors embedded or bonded with the aid of
high strength epoxy adhesive. By using the impedance analyzer, the characteristics of the real parts of impedance and admittance
are obtained. The impedance analyzer implements an alternating voltage signal to the bonded / embedded PZT converter over
the predefined frequency range. The magnitude and phase of the steady-state current are recorded directly as conductance and
resistance characteristics without any conversion. These characteristics are used as a reference in assessing structural health.
Whenever it is desired to assess the health of the structure, these characteristics are remeasured and compared with the reference
characteristics. In this way, it can easily be determined whether there is a change in the structure. ldeally, the change in
characteristics should only be observed due to the deterioration of the health situation. However, it is possible that the PZT
characteristics may change due to other reasons such as aging, mechanical constraints, electrical constraints, thermal constraints
and temperature fluctuations. In this study, a literature search was conducted for the electromechanical impedance method used
in structural health monitoring. Advantages and disadvantages of the method have been examined.
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