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Interdiffusion Behavior of Aluminized Coating and Superalloy at 1 100 °C
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Abstract; Aiming at the fact that element interdiffusion has influence on the microstructure and
phase transformation of single crystal superalloy matrix in the high-temperature oxidation
process. To investigate this influence,a layer of aluminide coating was deposited on the surface of
the sample by high-temperature chemical vapor aluminization,and the microstructure of the deposi-
tion coating was observed by scanning electron microscopy ( SEM). It was found that the element
interdiffusion behavior occurred between the coating and the matrix ,forming an interdiffusion zone
(IDZ). The samples were oxidized at 1 100 C for 500 h,and the results showed that the IDZ grad-
ually thinned with the oxidation time, which eventually led to the precipitation of the TCP phase
and the formation of the secondary reaction zone ( SRZ). The refractory elements increase with the
oxidation time,and the unstable y'-Ni, Al phase also transforms with the oxidation time,and finally
forms the TCP phase in the matrix together with the refractory elements, which affects the service
life of the alloy.

Key words: single crystal high-temperature alloy ; TCP phase ; constant temperature oxidation ; inter-
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Table 1 Nominal composition of alloy DD405

( mass fraction) %
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Table 2 Elemental composition of IDZ in the

cross-section of deposited coatings( mass fraction) %

Ni Al Cr Co Re Ta w

46.62  29.07 8.61 7.25 1.83 3.11 0. 44
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Fig.1 Sectional morphology and XRD pattern of

deposited aluminum oxide coating
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Fig.3 BES images of coatings after static oxidation
at 1 100 °C for different times
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Fig.4 Changes in thickness of IDZ and SRZ of aluminated

coating/DD405 superalloy with static oxidation time
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Fig.5 BES and EDS spectra of IDZ of the coating at different oxidation times
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Table 3 The elemental composition of IDZ in coatings at different oxidation times
450 %
fiH il /h : it vix A
Ni Al Re Cr Co Ta W
50 50. 82 25. 66 1.54 8.76 6.91 2.69 3.04
100 57.71 18. 30 2.50 14. 58 6. 68 2.50 2.90
200 56. 40 14.03 3.03 10. 45 6.32 3.30 3.00
300 54.22 13. 69 3.31 5.51 6.90 7.04 8. 40
400 62.45 12.43 1. 15 5.28 7.33 5.75 5.59
500 51.90 6.92 3.92 4.85 7.21 10. 66 13.79
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Fig.6 Variation of element content in IDZ of aluminized
coating/DD405 superalloy with static oxidation time
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Table 4 Elemental composition of SRZ of coatings

after different oxidation times

iR %
Ni Cr Co Re w Ta

I []/h

50 60. 86 9.90 8. 11 1.42 2.23 2.23
100 63. 60 7.81 8.93 3.50 7.98 7.00
200 60. 55 7.96 7.92 6. 06 7.55 9.96
300 61.79 7.38 7.18 2.23 2.07 2.43
400 62. 68 7.40 8.35 4.94 4.76 3.87

500 63.40  7.54 7.33 5.13 7.07 9.53
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Fig.8 Schematic diagram of microstructure evolution of IDZ and SRZ of aluminum infiltrated coating during

oxidation process
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