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Table 1 Chemical composition of GH4169 alloy, MoSi, and CoNiCrAlY powder (w/%)

Material Si Mo C Fe Al Co Ni Cr Y Ti Nb

GH4169 0.14 2.35 - 18.32 0.31 - 55.00 18.67 - 0.90 4.32

MoSi» 35.5 Bal. 0.032 0.015 0.01 - - - - - -
CoNiCrAlY - - - - Bal. 32 21 0.5 - -

K2 EBTHERIZSH
Table 2 Parameters of plasma spraying

Power/kW Voltage/V  Spray distance/mm Powder feeding rate/grmin”  Ar flow rate/L-min"'  H, flow rate/L-min”’

30 30 70

45 5

9 4 +MoSi, v Mo,Si;

w  (Co,Ni) © p(Co,Ni)Al

Intensity/a.u.

20 30 40 50 60 70 80 90
20/(°)

I BREEHT G B AR XRD [ %
Fig.1 XRD patterns of powders before and after ball milling

Light-colored matrix (c/%)
Co: 34.34
Ni: 27.66
Cr: 17.29
Al: 8.22
Mo: 10.83
Si: 1.6

Dark grey particle (w/%)

Co: 8.74
Ni: 7.09
Cr:5.17
Al: 1.46
Mo: 44.26
Si: 33.27

10 pm

2 BREE 30 h ool R p A 2
Fig.2 Cross-sectional morphology of powders milled

for 30 h
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Coating (MoSi,-CoNiCrAlY)
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Bl 3 MoSi-CoNiCrAlY & & ¥ E #1501
Fig.3 Cross section morphology of MoSi>-CoNiCrAlY

composite coating
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Fig.4 Cycle oxidation kinetic curves of matrix material and

composite coating
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Table 3 Fitting results of cycle oxidation Kinetics for matrix
material and composite coating

Correlative Oxidation  Oxidation rate constant,
Sample . 724 -]
coefficient, » exponent,n K/X 10" mg-cm™s
Uncoated
0.943 3.03 39.9
alloy
Coated
oate 0.926 428 1.23
alloy
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Fig.5 XRD patterns of composite coatings after oxidizing at 900
C for different time: (a) 140 h and (b) 180 h
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Fig.6  Plots of Gibbs free energy for oxidation reactions of the

composite coating as a function of temperature
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Fig.7 Surface morphology (a), cross-section morphology (b) of
and EDS spectrum of area A in Fig.7a (c)
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Fig.8 Cross-section morphology (a), surface morphologies (b, ¢) of composite coating after cycle oxidation for 180 h at 900 ‘C and

EDS spectrum of area B in Fig.8b (d)
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High Temperature Oxidation Behavior of MoSi,-CoNiCrAlY
Composite Coating Prepared by Plasma Spraying

Jiao Dongling', Zhong Xichun', Xu Wenyong?, Qiu Wangi', Liu Mingtao', Liu Zhongwu', Li Zhou®, Zhang Guoqing®

(1. South China University of Technology, Guangzhou 510640, China)

(2. Science and Technology on Advance High Temperature Structure Materials Laboratory,

Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: With the ball milled nanocrystalline powders as spraying materials, MoSi>-CoNiCrAlY composite coatings were deposited on

GH4169 alloy by plasma spraying technology. The cycle oxidation behavior of coated and uncoated GH4169 alloy at 900 °C in static air

was investigated. The results show that the composite coating exhibits good oxidation resistance at high temperature, and the oxidation

rate is only 1.23x107 mg*cm™-s™, which is attributed to a self-sealing oxide film SiO, with excellent protective properties formed at the

early stage by oxidation of MoSi,. The oxidation resistance of the coating would be reduced by the peeling of SiO; in the later period of

oxidation and the reoxidation of MosSis phase to generate MoOs and MoO,, gas phase as well as the internal oxidation of MoSi,.
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