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This course teaches materials analysis methods, including
compositional analysis, structural analysis, performance testing, and
surface analysis. Various techniques are used to determine a
material’ s chemical composition, microstructure, physicochemical
properties, mechanical properties, and surface characteristics. For
example :

1. compositional analysis: performed using spectroscopy or mass
spectrometry, such as energy dispersive spectroscopy (EDS), wavelength
dispersive spectroscopy (WDS), atomic absorption spectroscopy (AAS),
or inductively coupled plasma-atomic emission spectroscopy (ICP-AES).
2. Structural analysis: performed using X-ray diffraction (XRD),
electron microscopy, or Raman spectroscopy.

3. Performance testing: includes mechanical testing using hardness
testing and tensile testing, thermal testing using differential
scanning calorimetry (DSC) and thermogravimetric analysis (TGA), and
photoelectric testing using UV-visible spectrometry and
electrochemical impedance spectroscopy (EIS).

4. Surface analysis: utilizes instruments such as scanning electron
microscopy (SEM), atomic force microscopy (AFM), X-ray photoelectron
spectroscopy (XPS), or secondary ion mass spectrometry (SIMS).
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