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Advanced Metallography: Assessing Crystallographic Information in Metals
by Means of Optical Microscopy

Nanyang Assistant Professor Matteo Seita

Abstract

Optical microscopy is often the first technique which is used to characterize the surface of metals and metal alloys
because of its simplicity and low cost. However, the microstructural information obtained through optical microscopy
is generally limited to the geometry and distribution of the features on the sample surface, such as grains, phases and
defects. In this talk, | will present an advanced optical microscopy technique to assess crystallographic orientation
information of grains from measurements of surface reflectance. This technique, which we name "Directional
Reflectance Microscopy (DRM)”, relies on the collection of a series of optical micrographs of polycrystalline samples
taken under controlled illumination conditions. First, | will discuss how DRM enables direct mapping of
crystallographic textures, and in some cases, assessment of full grain orientation information in pure metals. | will then
demonstrate DRM as a rapid and high-throughput characterization method for assessing microstructure variability in
bulk structural alloys produced by additive manufacturing.
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