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Effects of Pretreatment on Properties of Al,O; Coating by Cathode
Plasma Electrolytic Deposition
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(1. Beijing Key Laboratory for Corrosion-Erosion and Surface Technology, University of Science and Technology Beijing,
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Abstract: The Al,0; coatings were prepared by cathode plasma electrolytic deposition (CPED) on cast nickel-based
superalloy K418. In order to reduce the current density in the deposition process, the effects of pretreatment at 950 °C on the
coating structure, phase, properties and the current density-voltage curves were studied. The results show that pretreatment has
no obvious effects on the surface, cross section morphologies or phase structure of the coating. When the pretreatment time is
prolonged to 300 minutes, the anti-ultrasonic and anti-thermal shock properties of the coating are improved by 106.36% and
90.13%, respectively. The tensile strength of the Al,O5 coating sample increases from 24.60 to 37.32 MPa after pretreatment at
950 °C for 30 minutes. The beneficial property improvement can be attributed to the decrease of the surface conductivity of the
sample. The existence of the film can provide the basis for the subsequent uniform plasma discharge, which has reduced the
first peak data of the current density-voltage curve from 1.84 A/cm*to 0.26 A/cm’.
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Table 1 Chemical composition of cast high temperature alloy K418
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1.1

SRAEHHLFERS

(W/%)

Element C B Cr

Mo

Ti Al Fe Nb Zr Ni

Content 0.08—0.16 0.008—-0.02 11.5-13.5

3.8-4.8

0.5-1.0 55-64 <1 18-25 0.06—0.15 Bal.
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Fig.2 Effects of pretreatment time on thickness of the oxide film

2 R 3 435028 950 °C AL HUR R[] e
B aFEAR EDS JTER 70T B H I B SR S
SEa R T T, hTHOTR A S iR
KA VPRI SAAL, BEE AL B, BaR
THT 23 A 8 — ST ) SR AT, LA B ] e

F2 950 C ML FIRS A REE EDS £ 47

Table 2 EDS analysis of samples with different pretreatment time
under 950 C (W/%)

Time/min O Al Ti Cr Ni Nb Mo

0 5.10 092 1350 7351 3.74 324
5 533 748 058 1343 70.84 2.35
30 10.36 1391 13.08 60.93 1.72
60 11.75 15.64 045 14.03 58.13
300 15.54 26.42 12.89 45.14
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Fig.3 Surface morphologies of the samples after pretreatment at 950 °C for different time
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Fig.5 Cross section morphologies of alumina coating pretreated for different time
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Fig.10 Effects of different pretreatment time on current density-

voltage in CPED process
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Fig.11 Macroscopic morphologies of cathode materials in voltage-raising period of CPED process
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(b) SEM images of pretreated at 950 ‘C for 30 min
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Fig.12 SEM images and EDS analysis of the alloy after untreated and pretreated at 950 °C for 30 mins
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