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Optimal sample preparation is the key to successful materials characterisation, especially using 

electron backscatter diffraction (EBSD), as any residual surface deformation impairs Kikuchi pattern 

formation. Residual deformation is difficult to minimise under mechanical polishing [1, 2] in the 

case of soft materials like tin and lead. Final treatments using ion polishing produces excellent 

quality samples for EBSD allowing the successful analysis of the major phases including lead in 

brass. Typical broad beam ion milling systems have a small beam diameter as they are mainly used 

for milling TEM specimens. Using larger beam diameters, up to 5mm, allows preparation of sample 

areas in excess of 10mm. A new, variable beam diameter, ion source has been developed to 

implement large area ion polishing. 

A leaded brass sample was mounted in Bakelite and polished to a final finish of 0.05 µm colloidal 

silica. The sample was ion polished using a Model 1060 SEM Mill fitted with two, newly developed, 

broad beam argon ion sources. These were optimised to generate large beam diameters which 

maximised the size of the finished area. The process used 4 kV and 4°, for 20 minutes, with 

continuous rotation, followed by a final treatment of 3 kV and 2°, for 20 minutes. The specimen was 

examined in a FEG/SEM operating at an acceleration voltage of 15kV. An OI NordlysNano and OI 

XMax 80 detectors were attached to the SEM for simultaneous EBSD and EDS data acquisition. 

The surface quality, achieved after ion polishing, is shown in Figure 1. These maps clearly show that 

all phases in the sample are distinguished. Indexing at a rate of 97% was achieved, with zero 

solutions in regions where lead (Pb) particles were lost during original mechanical polishing. EBSD 

Kikuchi patterns from both the alpha () and beta () phases in the brass and additionally from the 

Pb particles are shown in Figure 2. The crystallographic texture data for each phase is shown in 

{111} pole figures in Figure 3. All phases show fibre textures: the  phase has a {111} fibre while 

the  and Pb have a {110} fibre texture components. 

Ion milling large areas in combination with mechanical polishing has been shown to be a very 

effective means for EBSD sample preparation of multi-phase materials that are normally difficult to 

prepare using only conventional mechanical polishing.  

 

 

 



References: 

[1] H Jiang, H S Ubhi, “Evolution of EBSD Patterns during Sample preparation”, not-published 

work.  

[2] J. Tiley et al, “Novel automatic electrochemical–mechanical polishing (ECMP) of metals for 

scanning electron microscopy”, Micron, Volume 41, Issue 6, August 2010, Pages 615-621. 
  

 

               

Figure 1. EBSD pattern quality (left), phase map (centre):  red =  (74%), blue =  (20%), yellow = 

Pb (3%) and IPF map (right) 

              

Figure 2. Indexed EBSP’s from the  (left),  (centre) brass and Pb (right). 

                        

Figure 3 {111} EBSD contoured pole figures from the  (left),  (centre) brass and Pb (right) 

phases. 
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