LEO 1530 FESEM/EDS/EBSD
The LEO 1530 FESEM integrated with EDS and EBSD makes a variety of microstructural analyses
possible to be performed with a single equipment, such as morphology, chemical composition, phase
identification, grain geometry, grain boundary character distribution, texture, strain distribution, and so on.
Two examples are shown below.
i)

Grain boundary engineering (GBE) by means of thermomechanical processing has been applied
to candidate structural/cladding materials to improve their corrosion resistance and strength.
Successful property improvements have been evidenced on Incoloy alloy 800H and Inconel alloy
617. Figure 1 shows a microstructural comparison between the as-received (AR) and the GBEtreated alloy 800H samples exposed to supercritical water (SCW), which indicates that a sharp
strain change at the spinel-magnetite interface contributed to the extensive oxide exfoliation
occurred on the AR sample.

Figure 1: Microstructural comparison of the as-received (AR) and the GBE-treated alloy 800H samples
exposed to SCW: (a) Optical image (SCW at 500 °C for 3 weeks) and secondary electron image (SCW at
600 °C for 6 weeks) of the AR samples; (a1, a2) EBSD maps indicating phase and strain distribution;
Integrated relative strain intensity as a function of the location across the oxide scale is plotted in a white
curve overlapped on the strain distribution map (a2). Corresponding results of the GBE-treated sample are
shown in (b), (b1), and (b2), respectively.
ii) Tristructural-isotropic (TRISO)-coated particle fuel is currently used in high temperature gascooled reactors and will be the fuel for the Generation IV Very High Temperature Reactor
(VHTR). SiC is one of the coating layers, which is critical since it not only provides the

structural integrity but also retains fission products at elevated temperatures. Thus a good
microstructural study on the SiC layer is important to understand its functional mechanism. It
also provides a foundation for one of our ongoing projects studying the transport mechanism of
fission products such as Ag and Cs through the SiC layer. Figure 2 shows an example of the
microstructure of the SiC layer in a TRISO particle fabricated at ORNL.

Figure 2: (a) A backscattered electron image of a cross-section TRISO particle being composed of kernel,
buffer, inner-pyrocarbon, SiC, and outer-pyrocarbon in sequence; (b) The fraction of the low-Σ CSL
boundaries in a region of the SiC layer marked with a square in (a), whose corresponding EBSD grain
boundary map is shown as an inset with Σ3 boundaries highlighted in white; (c) A (111) pole figure
corresponding to the inset in (b) indicating a weak texture.

