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Abstract: Aluminium coatings were deposited by arc ion plating on hydrogen resistance steel. Thermal diffu-
sion treatment of Al coatings is used to improve the high—temperature oxidation resistance for hydrogen resist-
ance steel. The influence of different thermal diffusion temperatures on performance of Al coatings was re-
searched. The composition, structure and morphology of Al coatings were analyzed by X —ray photoelectric
spectroscopy (XPS) ,energy dispersive spectrometer (EDS), X-ray diffraction(XRD) and scanning electron
microscope (SEM). The high—temperature oxidation resistance performance was tested. The Al coatings trea-
ted by thermal diffusion is multi-layers. The thickness of the outer amorphous Al, O layer is about 0. 7 pm
after thermal diffusing at 700 C for 4 h, while the thickness of the outer e—phase Al, O; layer is about 2. 2 ym
after thermal diffusing at 950 ‘C for 2 h. The inner diffusion layer contains mainly Al, Fe, Ni and Cr, indica-
ting that this is essentially an intermetallic zone. After thermal diffusing at 700 C for 4 h, the double diffu-
sion layers with different composition contents are formed and contains different Al-rich intermetallic phases,
such as, FeNiAl;, FeAl;, Fe, Al;; and Ni; Al;. After thermal diffusion treatment at 950 ‘C, the single diffu-
sion layer with uniformity distribution of composition content is formed and contains FeAl and NiAl phases.
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Fig. 1 Schematic diagram of the arc ion plating machine
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Table 2 Thermal diffusion parameters of the Al coatings

No. Temperature/ C Time/h
1 700 4
2 950 2
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Fig. 2 OM morphologies of the Al coating treated by

arc ion plating and thermal diffusion at 950 C for 2 h
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by thermal diffusing under different parameters
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Fig 4 Wide range XPS spectra of the Al coatings trea-

ted by thermal diffusing under different parameters
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Fig. 5 EDS analysis of the Al coatings treated by thermal diffusing under different parameters
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Fig. 6 Cross section morphologies and composition distribution of the Al coatings treated by thermal diffusing under

different parameters
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Fig. 7 XRD patterns of J75 and the Al coatings treated

by thermal diffusing under different parameters
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