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Preface 

This report outlines the work completed on heat treating cold-sprayed aluminum 
alloys and commercially pure titanium. It was found that during heat treatment, 
porosity that was not present in the as-sprayed condition would form. It was 
hypothesized that the porosity was a result of the varying levels for oxygen and 
hydrogen on the surface of the aluminum powders. As the samples were heat 
treated, the oxygen and hydrogen in solution at the surface of these powders would 
begin to break down, turning into gases. The increase in gas produced, coupled with 
the increase in temperature, would increase the pressure in these localized pockets. 
Simultaneously, the aluminum begins to soften at increased temperatures leading 
to a decrease in yield strength. This leads to a significant increase in porosity as the 
heat treatment temperature increases, in some cases causing enough pressure 
buildup to cause delamination between layers.  

Commercially pure titanium was sprayed using helium gas and subsequently heat 
treated for 1 h at 1100 °C in vacuum. Titanium did not see a significant increase in 
porosity following heat treatment, but the as-sprayed density of the commercially 
pure titanium was already quite poor. The mechanical properties of the heat-treated, 
commercially pure titanium were measured using subsized tensile bars in 
accordance with ASTM E8 standard1 and compared with previously recorded data.  

 

 
1 ASTM E8. Standard test methods for tension testing of metallic materials. ASTM International; 
2024 Mar 5. 
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List of Symbols, Abbreviations, and Acronyms 

AL aluminum 

ARL Army Research Laboratory 

CP commercially pure 

CS cold sprayed 

DEVCOM U.S. Army Combat Capabilities Development Command 

HT heat treatment 

Ti titanium 
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