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Fig. 1 Curve graphs surface signature after grinding by different SiC papers: (a) 180%; (b) 400", (c) 1000, (d) Polished
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Fig. 2 Oxidation kinetics curves of superalloy under different

surface signature at 950 ‘C(a) and double logarithmic graphs of

mass gain and oxidation time with different surface signature at

950 ‘C(b)
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Fig. 3 XRD patterns of superalloy with different surface

roughness after oxidation at 950 ‘C for 0.5 h(a) and 200 h(b)
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Fig. 4 Surface morphologies of superalloy after ground to 1000 SiC paper at 950 ‘C for 0.5 h(a), 10 h(b), 200 h(c) and polished for
0.5 h(d), 10 h(e), 200 h(f)
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Fig. 5 Surface morphologies of superalloy after ground to 180* SiC paper at 950 °C for 0.5 h(a), 10 h(b), 200 h(c) and 400 for 0.5
h(d), 10 h(e), 200 h(f)
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Fig. 6 Oxide morphology(a) and EDS analysis(b) of sample ground to 180" SiC paper after oxidation for 10 h
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Fig. 7 SEM images of cross sections of superalloy ground to 1000" SiC paper after oxidation at 950 “C for 10 h(a), 100 h(b), 200

h(c) and polished for 10 h(d), 100 h(e), 200 h(f)
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Fig. 8 SEM images of cross sections of superalloy ground to 180" SiC paper after oxidation at 950 “C for 10 h(a), 100 h(b), 200 h(c)
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Fig. 9 Element distribution maps of superalloy with different surface signature: (a)—(h) Ground to 180" SiC paper after being
oxidized for 10 h; (i)—(p) Ground to 1000* SiC paper after being oxidized for 200 h
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Fig. 10 Schematic diagrams of samples after different oxidation process: (a) Ground to 180" SiC paper; (b) Ground to 400% SiC
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Effect of surface signature on oxidation behavior of
DD6 alloy at 950 C

HU Ye-bing, ZHU Ya-wei, CHENG Cong-qgian, CAO Tie-shan, ZHAO Jie

(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: X-ray diffraction, scanning electron microscopy, and electron microprobe techniques were used to investigate
the oxidation behavior of DD6 nickel-based single crystal alloys at 950 ‘C with different surface signature (ground to
180", 400%, and 1000" and polished). The results show that the surface signature has a significant effect on the oxidation
rate of the alloy. The mass gain rate of the specimens gradually decreases as the surface roughness increases. Multi-layers
structure is developed on the surface after ground to 1000” and polished. And the oxide film structure, from the top
surface to the base metal, is Ni,Co,_,O, Cr-Co-rich, Ta-Cr-rich, Al,O; and y'-free zone. However, the oxide films only
consist of a single Al,O5 layer of the alloy after ground to 180" and 400”. In addition, two stages are displayed in the
oxidation kinetics of the alloy under the polished and 1000 surface signature, whereas no turning point is observed under
the 180" and 400" surface signature. Surface deformation promotes the transformation of Al from internal oxidation to
external oxidation. And the morphology of Al,O; has a significant role on the oxidation kinetics, oxide film evolution and
oxidation mechanism.

Key words: nickel-based single alloy; oxidation; surface signature; oxide film; kinetics; deformation
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