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ABSTRACT: The work aims to study hot corrosion behavior of Ni-base alloy coatings with various Ni and Cr content in simu-
lated fuel gas prepared by HOVF, and compare corrosion resistance of the coatings. Corrosion mechanism of Ni-base alloy
coating was discussed in brief. Ni-base alloy coatings with various Ni and Cr content were prepared on 20# steel substrate by
high velocity oxyfuel spraying (HOVF). Hot corrosion tests were performed to the samples coated with 75%Na,SO4+25%NaCl
mixed salt film in 0.15% SO, simulated flue gas at 750 ‘C to obtain corrosion dynamic law was obtained. Composition, struc-
ture, morphology of the coatings and high temperature corrosion products were investigated by using XRD, SEM and EDS. The
Ni-base coatings prepared by HVOF were dense with porosity of 0.84%. A little oxides were detected in the coating as well. All
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samples were first subject to mass gain and then mass loss during corrosion. The corrosion products were NiO, NiCr,Oy,

FeCr,0, and (Fe,Cr),05. The corrosion products had bilayer microstructure, Ni-enriched external layer and Cr-enriched internal

layer. The coating with 64wt.% Ni and 23wt.% Cr exhibits good corrosion resistance in the test environment.
KEY WORDS: element content; HOVF; Ni-base coating; NaCl+Na,SOy salt film; hot corrosion
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Tab.1 The nominal compositions of the alloy powder wt%
No. Ni Cr Mo Nb Co Ti Fe Mn Si
1 640 230 52 26 08 03 35 03 03
2% 620 250 52 26 08 03 35 03 03
3% 60.0 270 52 26 08 03 35 03 03
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Fig.1 Surface morphology (a) and cross section (b) of
the 1* coating prepared by HVOF



Fact HoM

FOEARAE . AN NI, Cr & b BRI 2 RN b B B A7 193 -

AL, MG EMEFLEENIRER £ . 0%, 1
FLBRHR N 0.84% . EDS & R B E & A 0 0,
FRFERER SRS, WEEE TRMAEL.

2.2 IGMENNF %

2 k17 27 31 2K FE R i 14 7 NaCl+Na,S0,
RS, 7E 650, 750 CHBIALUE S H 1y JE 1l 3l g2 ith
2o BT UL, BrAT A e 6 il A vh B R R B
HOEE ., JETERIN 20 h, PTARESIE SRR
40h 5, 17, 2"RHES IR C R, YIS phad A
A U R W RITE o 3P R D 1 R K A AR
b, TR RE S 2 TEE i P R W R . 1, 2°
=T WA S | B e T U LR 2 TN S e S i
T 3 RF S A BRI IR E 17 2RREAL R, DRI
it b e 2%

5 L
o a4t
g
Q
&0
Esf
B
<
5 2r
§ —0—1*
s oot
—A— 3
OL 1 1 1 1 1
40 80 120 160 200
Time/h
B2 EmeR 1, 28 3MRIZLE 650, 750 CTFHY
JE gl gyt 2k

Fig.2 Corrosion kinetics curves of 17, 2, 3" coating
prepared by HVOF at 650 “Cand 750 °C
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Fig.3 XRD patterns of 1%, 2%, 3*coating after 200 h
hot corrosion
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Fig.4 Surface morphologies and EDS results after hot corrosion at 750°C: a) 1 coating, b) 2% coating, ¢) 3" coating,

d) 1 zone of fig.a, ¢) 2 zone of fig.a
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Fig.5 Cross sections and EDS results after hot corrosion at 750°C: a) 1* coating, b) 2* coating, ¢) 3" coating,
d) 1 zone of fig.a, e) 2 zone of fig.a, ) 3 zone of fig.b, g) 4 zone of fig.b, h) 5 zone of fig.c, i) 6 zone of fig.c
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