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Summary:  

Titanium alloys are known to experience martensite transformation, their martensite and its 

transformations upon subsequent heat treatment proved to be an important tool to obtain 

controllable properties. The martensite characteristic temperature (Ms) has received some 

attention as regards its dependence on composition. On the other hand, no similar attention was 
given to the dependence of the other important martensitic characteristic temperature (Mf) on 

composition. In view of the foregoing, this work was thus planned to fulfill this lacking 

information via subzero hardening treatments of TC21 α/β alloy. Additionally, the hardening 
effect of those subzero hardening treatments was studied. Significant findings were reached 

which are expected to help reaching useful property levels such as strength, wear resistance and 

damage tolerance. Correlation between strength and Vickers hardness values were obtained by 
means of least squares mathematical analysis. Simple empirical equations were suggested to 

evaluate the strength using bulk hardness. The present largest tensile strength values approach 

1200 MPa in the quenched condition and 1700 MPa in the aged condition. This prominent 

hardening of the subzero quenched and post aged microstructures can lead to useful overall 
properties of this TC21 α/β titanium alloy. 
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