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Fig.1 Overall morphology of coating modified Ni-Cr-Fe alloy
foam: (a) Y-Cr coated alloy foam and (b) Ce-Cr coated

alloy foam
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Fig.2 Cross-sectional image and element concentration profiles
of the Y-Cr coating: (a) Y-Cr coating and (b) the element

distribution profiles

BRI NHCl iELHMERE Cr BF R AT L, &S
2 Kirkendall 2% ™1,



- 1828 -

WA & RMRS TR

i 45 %

EDS Mtk — %W, Y-Cr &2 e R4 R F 2
B Cr A/ & I EEAR P93 1A 409 B0 Ni F Fe Jo 34
B, Hodr, Y SRS ATT Y-Crij/Ed, To
EIG, WK 2b PR, WIS R B T
Y-Cr i )2 5 Ni-Cr-Fe ¥l & 4 5k 2 [ 47 76 9 & 1) ot
EE

Bl 3 JyFFFL Ni-Cr-Fe ¥l ik & & 2476 980 C Rl
10 h J5 Fi 15 Ce-Cr i E Uik & &M B T 31 & EDS 43
Mg, IWE 3a mAaTLEH, 5 Y-Cr ixZ
Ni-Cr-Fe JIR& &ML, Ce-Cr BEH KA. 8
M3 A5 T Ni-Cr-Fe LR & &M L4, RZEEEY
N 30 pm, J£5 Ni-Cr-Fe 13K 4 HE ARk 45 & 5 ' %,
FHIH AL T AL o

EDS £5 KW, Ce-Cr iR)2 5 kI 1 51 Ab
FAEH Ry HodE R, Hd, W27 E Cr. Ce [
WYk, TaEAT Feo Ni oM 8, W& 3b $
B [RIEF, 1 ANBE S 09 Ce W ILTEUT AL Ce-Cr 122
HEE T, TEK Ce TREHEE, HAT 2
CHEEL”, PHASIEAA A4 Feo Ni JR 76 5L AMNE
E%*}L%ﬁ[16’17] s

K 4 53514 980 CH#i#E 10 h J& Y-Cr F1 Ce-Cr 2
Fig B WK S SR EIES . 2 Fhik 2 S Ni-Cr-Fe i1
KEERMNEMGFEBRKER. NE 4ahaTLLEH,

100

Element Concentration, «/%

0 20 40 60
Thickness from Surface/um

80 100 120 140

K3 Ce-Crix)=ilik & SRS HUN BT RS M & TR & A
Fig.3 Cross-sectional BSE image and concentration profiles of
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distribution profiles
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Fig.5 Mass gain versus oxidation time for Ni-Cr-Fe foams
compared with Y-Cr and Ce-Cr coated foam after

oxidation at 1000 ‘C for 120 h
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Fig.6 Cross-sectional microstructure (a) and EDS element
analysis (b) of the Y-Cr coatings after oxidation at
1000 C for 120 h
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Fig.7 Cross-sectional microstructure and EDS analysis of the
Ce-Cr coatings after oxidation at 1000 ‘C for 120 h:
(a) cross-sectional SEM image and (b) element concen-

tration profiles
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Effects of Rare Earth Modified Cr Coating on Structure and
Oxidation Resistance of Open-cell Ni-Cr-Fe Alloy Foam

Pang Qiu'?, Hu zhili?, Zhang Rong®, Zuo Xiaogiong*, Wu Gaohui®
(1. Wuhan Donghu University, Wuhan 430212, China)
(2. Wuhan University of Technology, Wuhan 430070, China)
(3. Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to further improve the oxidation resistance of the open-cell Ni-Cr-Fe alloy foam, a Y-Cr coatings and a Ce-Cr coating were
deposited onto the Ni-Cr-Fe alloy foam by a pack cementation process. The oxidation resistance of Y-Cr and Ce-Cr coatings was also studied
under static oxidation conditions at 900 and 1000 <C for 120 h. The phase composition, the morphology and microstructure of the Y-Cr coating
and the Ce-Cr coating before and after oxidation were studied by scanning electron microscopy (SEM) and X-ray diffraction (XRD). The
results show that the Ce-Cr coating is continuous and compact. The surface grain refinement in Ce-Cr coating can be achieved. The interface
between the coating and the substrate is combined closely. In addition, the Ce-Cr coated alloy foam has better high-temperature oxidation
resistance than the Y-Cr coated foams, and the oxidation kinetics curve of Ce-Cr coated alloy foam follows a parabolic law. It is because a
uniform and dense Cr,O; layer is formed on the surface of the Ce-Cr coating. At the same time, an interfacial transition layer consisting of
Ni-Cr-Fe and [Fe, Ni] is formed around the interface of Ce-Cr coating and substrate to facilitate metallurgical bonding, resulting in enhanced
interfacial bonding between the coating and the substrate.

Key words: porous metal foam; pack cementation process; Ce-Cr coating; Y-Cr coating; high temperature oxidation
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