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Fig.1 Surface (a) and cross-section (b) SEM morphologies of the

undoped coating
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Fig.2 XRD pattern of the undoped coating
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Fig.3 SEM image and EDS element mappings of the black spotted phase in the undoped coating
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Fig.4 EBSD analysis of the undoped coating: (a) band contrast image; (b) phase distribution+grain boundaries image (blue-NbAl;,

yellow-Nb, black lines-grain boundaries and white lines-subgrain boundaries); grain orientation distributions of RD (c), TD (d),

and ND (e)
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Fig.5 EBSD analysis of the black spotted phase in the undoped
coating: (a) band contrast image and (b) phase distribution
+grain boundaries image (blue-NbAl;, green-a-Al,Os,
black lines-grain boundaries, and white lines-subgrain

boundaries)
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Fig.6 Average surface Y content of the specimens aluminized in

the pack mixture with different Y,O3 contents
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Fig.7 SEM morphologies of the specimens aluminized in the pack mixtures with different Y,O3 contents: (a) 1%, (b) 5%, and (¢) 10%
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Fig.8 Average mass gain per area of the specimens aluminized in

the pack mixture with different Y,O3 contents
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Fig.9 Surface (a) and cross-section (b) SEM morphologies of the
Y-modified coating
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Fig.10 EBSD analysis of the Y-modified coating: (a) band contrast image; (b) phase distribution+grain boundaries image (blue-NbAl;,

yellow-Nb, black lines-grain boundaries and white lines-subgrain boundaries); grain orientation distributions of RD (c), TD (d),

and ND (e)
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Fig.11 EBSD analysis of the black spotted phase in the
Y-modified coating: (a) band contrast image and
(b)
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content in the pack mixture at 1000 C
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Abstract: Y modified aluminizing coatings were prepared on pure Nb substrates by aluminizing in the pack mixtures with Y,0O; addition.
The effects of Y on the microstructure and growth mechanism of the coatings were studied. The results show that the Y has no obvious
effect on the phase constitution of the coating and the grain morphology of NbAl; phase. With the increase in Y,0O3 content in the pack
mixtures, the Y content on the coating surface increases. After Y modification, the growth mechanism of the coatings is changed from
being controlled by the intergranular diffusion of Al atoms to being controlled by the intragranular diffusion of Al atoms; it reduces the
growth rate of the coatings and contributes to the formation of two kinds of silk textures (<010>//ND and<110>//ND) in the columnar
crystal area of NbAl; phase.
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