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Effect of alloying on thermal expansion efficient of £ titanium alloy:
First principles study
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Abstract: Using the first principles method in combination with quasi-harmonic Debye model, the effects of the alloying
elements Nb, Zr, and Sn on the coefficient of thermal expansion of beta titanium alloy were investigated. The results
show that the addition of Nb remarkably reduces the coefficient of thermal expansion of beta titanium alloy, whereas the
effects of Zr and Sn are less significant. It is found that bulk modulus may account well for the variation of coefficient of
thermal expansion brought about by Nb, while for addition of Zr and Sn, the scenario turns out to be complicated as other
index such as volume has comparable contribution to the effect on thermal expansion in addition to bulk modulus.
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Fig.3 Calculated curves of thermal expansion: (a) Ti-Nb; (b)
Ti-Nb-Zr; (c¢) Ti-Nb-Sn
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Fig.5 Dependence of bulk modulus with different calculated
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