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Effect of Boron on Structure and Mechanical Properties of Pt;Al Alloy from First-principles

PAN Yong', GUAN Weiming”, XUE Qi', GUO Junmei®, WEN Ming’, TAN Zhilong®
(1. School of Materials Science and Engineering, Southwest Petroleum University, Chengdu 610500, China;

2. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals, Kunming Institute of Precious

Metals, Kunming 650106, China)

Abstract: The effect of B element on structural stability and mechanical properties of Pt;Al alloy was
investigated by using first-principles calculations. Two different B doping such as tetrahedral interstice (TI)
and octahedral interstice (OI) were considered in detail. The lattice parameters, elastic constants, elastic
modulus and electronic structure were calculated. The calculated results have shown that the doped B
results in lattice expansion for Pt;Al alloy, and the TI site is more stable than that of OI site. The calculated
elastic modulus indicated that the doped B weakens the volume and shear deformation resistances and
reduces the elastic stiffness. The calculated electronic structure has shown that Pt-B and Al-B bonds were
formed in Pt;Al alloy and weaken the bond strength of Pt-Al metallic bond.
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Tab.1 The calculated lattice parameters, volume and doped

formation energy (E;) of Pt;Al alloy and Pt;Al alloy

with doping B
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Cal  3.994 / / 61.4 /
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Tab.2 The calculated elastic constants (GPa) of Pt;Al alloy
and Pt;Al alloy with doping B
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Tab.3 The calculated bulk modulus (B), shear modulus (G),
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