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Effect of Ni Addition on Phase Structure and Electrochemical
Properties of TiyZr,;,V:MnysCr,; Alloy
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Abstract: The phase structure and electrochemical properties of Tig,Zry,V, ;MnysCryNi, solid solution alloys were
studied. XRD and EDS results show that these alloys consist of a main solid solution phase with a body-centered
cubic (BCC) structure and a minor C14 Laves secondary phase with a hexagonal structure. Addition of Ni plays a
key role in the formation of C14 Laves phase with a three-dimensional network around the main phase. The
changes in composition of each phase and lattice parameters are caused by increasing Ni content. The effect of
Ni addition on the electrochemical performance of Tig,Zro; V11 MngsCro;Ni, was also investigated by electrochemical

methods.
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Table 1 Characteristics of the phase structures in the TijZry;VMnsCr,Ni, (x=0, 0.2, 0.4, 0.6, 0.8) alloys

. Phase Composition / % Lattice parameter Coll volume / nm?
X Xz Xy X\ Xex N a/ nm ¢/ nm

0 BCC 20.65 0.48 60.97 11.34 6.56 — 0.301 4 0.027 4

0.2 BCC 13.93 1.38 55.59 15.31 10.85 2.94 0.299 4 0.026 8
Cl4 30.25 19.36 26.21 9.35 4.87 9.96 0.496 9 0.809 9 0.173 2

0.4 BCC 10.45 1.05 58.25 16.43 10.23 3.6 0.297 1 0.026 2
Cl14 243 19.79 23.12 12.89 5.23 14.66 0.491 3 0.800 9 0.167 4

0.6 BCC 7.7 1.99 57.78 15.3 11.36 5.87 29529 0.025 7
Cl4 24.66 17.35 22.54 12.7 2.46 20.28 48527 0.800 3 0.163 2

0.8 BCC 5.8 1.33 55.97 20.13 9.74 7.02 2.948 0 0.025 6
Cl4 27.12 10.23 19.81 12.23 2.53 28.08 4.845 1 0.791 6 0.160 9
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Fig.2 Scanning electron micrographs of TigZre;V, MngsCro;Ni, (x=0, 0.2, 0.4, 0.6, 0.8) alloys
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