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A novel method is reported for characterizing the microstructure of metals 
and alloys by utilizing the surface imaging properties of a STM (Scanning 
Tunneling Microscope). In the present work there is no need to take 
advantage of the high atomic resolution of the STM, instead only gross 
resolution is required. Twenty different samples having different grain sizes 
(caused by the mosaic sturcture) and ranging between 20 to 200 nm were 
prepared. These dimensions are far below the resolution limit of optical 
microscopes. 
The samples were first studied using line profile analysis of XRD spectra 
while focussing on two of the most characteristic properties of steel which 
are: grain size and the deviation from cubic symmetry. Some of the samples 
showed nonuniform XRD line broadening effects, which could be attributed 
to a tetragonal distortion. If it is true, the samples must consist of martensitic 
twinned structure, as a result of the typical y to a shear transformation in 
steels. The samples were then studied using the STM. In general, many 1000 
nm x 1000 nm STM scans were carried out on each sample. In all cases of 
irregular XRD line broadening, the STM identified bands and sub-bands in 
the images which fitted the usual twinning structure in steels. In addition, the 
STM images were found to show individual domains, from which histograms 
of the grain dimensions for each sample were prepared and compared to the 
XRD data. An excellent agreement was observed between the two sets of 
data of grain sizes. 
The present method is much simpler than that which employs the 
Transmission Electron Microscope (TEM) as it can be carried out in air and 
no special requirements on sample preparation is necessary. This work 
establishes the STM as a very useful characterization tool for studies in 
metallurgy and metal physics. 
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