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£-Ti (a) and -Ti (b) (Black thick lines demonstrate the
measuring directions and symbol X denotes the location
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F-Stabilizing Effects of 3d Metals in Ti: First Principles Investigation

Niu Jiangang™?, Xiao Wei? Hao Wei*, He Bingling®
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(2. General Research Institute for Nonferrous Metals, Beijing 100088, China)
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Abstract: The g-stabilizing effects of the 3d transition metals in Ti were investigated by the first principles method. In particular, the
P-stabilizing effects of the group VIIA and group VIII metals Mn, Fe, Co and Ni in Ti were explored. The calculated results show that Mn,
Fe and Co have stronger g-stabilizing effects than Cr and Ni in Ti, though all have the same Pauling valences. This result can be
understood by the chemical bonding analysis. The electron factor dominates in the different g-stabilizing effects of metals while the
atom-size factor is proven to account for little. Based on the calculated results, the valences of Mn, Fe and Co are suggested to be 6.5, 6.6
and 6.4 in the design of g-type Ti alloy, instead of the frequently-used Pauling valence.
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