ERVE I R ] b E KR T IR Vol.32  No.1
201942 H CHINA SURFACE ENGINEERING February 2019

doi: 10.11933/.issn.1007-9289.20180927002

CoCrNiAlY R EHIZF LT ZEZXMELBIE R

SimE AT AR

WAE, RO, BEH, BEIRKR-ER, s
(L TR IN T AR B A FRAA A, JR M 2150045 2. F5 g0 K2f TR AN Bk2 B8, 750 215000)

ey

8 FE: o TS CoCrNIALY Ik J2 THOLZH S 45 # X w5 3 B AR AT R PO RITEAT R BOSE AL, SR IOG I 8 T R 45 1
Wik T A7 718 il A 4 R 1H il % CoCINIALY W2, MERHMMALUEA . FIH XRD Fl SEM X} 1150 C & i & ki
A S T A AL Z YA T RUE SIS o S5 R, BOGIEBE N4 1 CoCrNIALY 4R 2 I L T MR W0 45 #4119 25 il b
BEE AL, X T 45 B TR 45 1Y CoCrNiAlY IR ZG MRS, BA BRI iRA M. EmRA kR
t, SEE IR CoCrNiALY IR Z2E W 1 LA CrOs 4548 ERY R G LI . OGHIEE CoCrNIALY iR 242 il ALOs Z5H4 11
o — A, T FLE B R R AL R Y205 AT LA FH AR A A AR I BRI TE E . SO RIS T B RR R
T & A ZUR X & il A A BOE SALH 2w, WO EIRZ AR T 222 DAY 807 208 B3 1 ALOs
JE, A BT BRI UR EAE S IR T USR5 FUPEUE A Cra0s &2 A AL

KHEEIF): CoCINIALY &)2; WOLKHE; SBTwik; minsAll

hESHES: TG174.44; TG178 HERARERL: A XERS: 1007-9289(2019)01-0098-10

Effects of Processing Technique on Microstructure and High Temperature
Oxidation Behavior of CoCrNiAlY Coating
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Abstract: CoCrNiAlY coatings on the 718 superalloy surface were produced by laser melting depositing technique and air
plasma spraying process. The microstructure was observed to study the effect of microstructure on high temperature oxidation
behavior and spallation behavior of the CoCrNiAlY coating. Phase and oxide layer morphology exposed to high temperature
oxidation at 1150 °C were analyzed by XRD and SEM. Results show that the surface of the CoCrNiAlY coating prepared by
laser melting deposition is denser and exhibits more excellent resistance to high temperature oxidation than that of the air
plasma spraying CoCrNiAlY coating. During the high temperature oxidation, the air plasma spraying CoCrNiAlY coating
produces an oxide layer containing Cr203 as a main component, and the laser melting deposited CoCrNiAlY coating forms the
oxide layer with Al2O3 as the main component shows good spalling resistance. In-situ Y203 particles formed in the
CoCrNiAlY coating during laser melting deposition are thought to be beneficial for anchoring the oxide layer. The effects of
processing technique of the CoCrNiAlY coating on microstructure formation and high temperature oxidation mechanism were
analyzed. Oxidation of the laser melting deposited CoCrNiAlY coating yields a dense Al2O3 layer through interfacial diffusion,
while oxidation of the air plasma spraying coating results in a composite Cr2O3 layer through interface reaction.

Keywords: CoCrNiAlY coating; laser melting deposition; air plasma spraying; high temperature oxidation
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Fig.2 SEM images and XRD patterns of the coatings fabricated at different process
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Fig.4 Surface microstructures of laser melting deposited coatings oxidized for different time
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Fig.5 Surface microstructures of air plasma spraying coatings oxidized for different time
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Compound Standard gypsy free energy / (kJ-mol™)
AlLO3 -1239.1
Cn03 —=769.6
Y203 -106.2
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Fig.7 Oxidation kinetics and growth rate of the laser melting deposited coating and the air plasma spraying coating
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Fig.8 Cross-section microstructures of oxidations for laser melting deposited coatings and air plasma spraying coatings
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