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Fig.1 Surface (a) and cross-sectional (b~d) of NiCr coating: (b) single layer NiCr coating, (c) Ni/NiCr multilayered coating,

and (d) Cr/NiCr multilayered coating
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Fig.2 Surface morphologies of single NiCr coating after
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Fig.3 Surface morphology evolvement of single NiCr coating after oxidizing at 600 C for different time:

(a) as-deposited, (b) 5 h, (c) 20 h, and (d) 50 h
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Fig.4 Surface morphologies of multilayered Cr/NiCr coating

after oxidizing at 600 “C for different time: (a) 100 h
and (b) 500 h
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Fig.5 Back scattered electron images of cross-section morpho-
logies of multilayered Cr/NiCr coating after oxidizing at

600 C for different time: (a) 100 h and (b) 500 h
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Fig.6 XRD patterns of multilayered Cr/NiCr coating: (a) the
interface of coating and substrate after oxidizing at 600
‘C for 100 h; (b) the coating surface after oxidizing at
600 ‘C for 500 h
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Effects of NiCr Coating Microstructure on Oxidation Resistance of Nb-1Zr Alloys

Wang Yanfeng™?, Du Jihong?, Li Zhengxian?, Wang Haonan? Zhang Changwei?
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: In order to improve the oxidation resistance of Nb-1Zr alloys in 600 <C atmospere, a series of NiCr coatings with different
composite structure were deposited on Nb-1Zr alloys by plasma enhanced ion plating below 300 <C. Oxidation resistance property of the
NiCr coating was studied by isothermal oxidation. The mechanism of invalidation and oxidation resistance of NiCr coating with different
microstructure was revealed. The results show that a channel for oxygen diffusion can be formed by the micro holes communicating with
each other in the single layer NiCr. So the Nb-1Zr matrix near the interface is oxidized firstly and Nb,Os based oxide powder is generated
which is gradually increased in amount along with the oxidation time, causing the breakage of coating. The “through holes” can be
significantly reduced by NiCr multilayer composite structure, but the failure mode of the coating is not changed. By introducing the Cr
interlayer, the diffusion of oxygen would easily be absorbed and a dense Cr,0s3 layer is formed which can discourage the further diffusion
of oxygen into the Nb matrix. In addition, a dense Cr,0s layer is also formed on the surface of Cr/NiCr multilayer coating by diffusion of
Cr. As a result, the oxidation resistance of the Nb-1Zr alloy can be improved. After oxidizing at 600 <C for 500 h, the mass gain rate of
Nb-1Zr alloy with Cr/NiCr multilayer composite coating is only about 0.08 g {m?h)™.
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