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Comparing the 
microstructure 

of the cold spray 
Ti with the original 
powder (Etched 
Kroll’s reagent)
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Aim and Objectives

• Examine the microstructure of the cold sprayed Ti and its bonding 
properties.

• Analyse the composition change across the Ti cross-section.
• Investigate the material property variations through hardness values 

using nanoindentation test.

Surface roughness calculated by applying a bivariate fit along the 
cross-sectional interface yielding a root mean square of 7.65 µm
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(1) SE morphology at the interface     (2) Magnified SE micrograoh (3) ESB micrograph (deformation)         (4) Fine grain structure deformation    (5) FIB prepared TEM           (6) TEM 
micrograph of the 
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The EDS and nano-hardness indicate 
a 

narrow transition region at the interface

Summary of XPS results
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Hardness determinationVGSTEM EDS high resolution scan

Conclusion 
• SEM and TEM showed gross plastic particle deformation near the interfacial region.
• Compositional analysis (XPS & EDAX) provide evidence of Nitrogen pick-up.
• EDS performed using the VGSTEM revealed a maximum inter-diffusion region of about 5 nm.

The XPS and EDAX detect the presence of 
Nitrogen ions in the cold spray Ti but is absent in 
the original Ti powder.
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