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Fig.1  Calculation structure model: (a) RuO;, (b) Al,Og,
(C) RU23W043, and (d) A|31WO43
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Fig.2 Total and partial density of states of Al.O; and RuO,:
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Fig.3 Schematic diagrams of reaction of Al,O3; under different
environments of generation: (a) internal oxidation and

(b) external oxidation
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Calculation of the Effect of W Alloying on Oxidation Resistance of RuAl

Yuan Jiang"?, Zhou Dianwu?, Wei Hongwei®, Chen Yilin®, Wei Xiaofei®?
(1. Zhangjiajie Aviation Industry Vocational Technical College, Zhangjiajie 427000, China)
(2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: Al,O3; and RuO; crystal cell models were established by the first principles based on density functional theory. The internal
oxidation energy of oxides Al,O; and RuO, of RuAl alloy was calculated. Results show that the oxidation energy of Al,O3; and RuO; is
-11.43 eV and -2.28 eV, respectively. The structural stability of Al,Os is better than that of the RuO,. Through the analyses of density of
states and charge density of Bander, it is found that the fundamental reason of W alloying enhancing the oxidation resistance of RuAl is
that due to the adsorption effect of W to O, the W decreases the Al-O and Ru-O bond strength, and reduces the oxidation energy of Al,O3
and RuOy; thus the structural stability is reduced. The Al,O; structure stability is decreased more significantly. At the same time, the
alloying of W can reduce the structure stability of Al,O3 within the RuAl alloy matrix system, block the formation condition of oxidation
process, reduce the Al,O; formation perpendicular to the surface interface, and promote the Al,Oz oxide layer growth on the surface
interface along transverse direction; therefore, the continuous dense Al,O3 oxide layer forms, improving the oxidation resistance of RuAl.

Key words: RuAl; first principle; oxidation resistance; stability; oxidation energy

Corresponding author: Yuan Jiang, Master, Associate Professor, Zhangjiajie Aviation Industry Vocational Technical College, Zhangjiajie
427000, P. R. China, E-mail: 57121076 @qgq.com


http://www.sciencedirect.com/science/article/pii/S0257897214001224
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%b9%b3%e5%8f%91%e5%b9%b3&code=28853106;23478829;09644769;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e8%83%a1%e9%9d%92%e8%8b%97&code=28853106;23478829;09644769;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e6%9d%a8%e9%94%90&code=28853106;23478829;09644769;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e6%9d%a8%e9%94%90&code=28853106;23478829;09644769;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e9%99%88%e7%85%9c&code=08081397;25764888;08087258;08087392;25011765;28235108;09922451;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%a7%9a%e6%ad%a3%e5%86%9b&code=08081397;25764888;08087258;08087392;25011765;28235108;09922451;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%bc%a0%e5%b9%b3%e5%88%99&code=08081397;25764888;08087258;08087392;25011765;28235108;09922451;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%bc%a0%e5%b9%b3%e5%88%99&code=08081397;25764888;08087258;08087392;25011765;28235108;09922451;
http://link.springer.com/journal/11085

