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Fig.2 SEM images of Ni-P plating (a, b), SEM images of Al/Ni coating (c, d) and (e) EDS element line scanning of Al/Ni coating

3 7& AlNi EHREERAFBEER . Tl
FH, EIRVUREEEE S XIEFE, WHZREIR
R AT 147 N,

2.1.2  Al/Ni-CeO, R = M F 57 & B & 0 i

4 Jk 2 Ni-CeO, H 2 A1 AlINI-CeO, H & I
JZ XRD Bl 78 In0R (4% )2 B AL 22 8E Ni 2 AR
AR AE g Ni A DA K FEAR Nb 14 (B 1), b5 H W E
ff) CeO, I&; Al/Ni-CeO, i /=H EEAE M T NiAl .
NiAlz /. AlNb A, IRERHIL & HKZ CeO, 41, Wt
B CeO, Wk & 1 B0 J5 I ANMR UF HiAFE B &I E .

T 3 A L SR 2 ) 2L 4 3 T R SR A T
FnE 5. K 5a NI CeO, BRI HE Ni 2, Lkl
Kell, R A QPR E Ce LR, W CeO, £ LKL
M AR e 2. %] 5b R B, B Ni JZa 0
CeO, kL J5 , ORI AN T 952 B0 ™ NI Ak B FLIR A %
S EARZ M4 A BN E % Bl 5¢ A CeO, FikL
B EGRE, ST 2c, ALY BURL K i
JEHRTE RN . SRR R DK B X 5 Nb T
RERRBEZ, HRZXEREZES AlND; XF RN & Bk
%2 148 fn 1 5d, Al/Ni-CeO, 14 24 K4 H 4.
BEZTEERE L8 B LA B R RK,
fE—E R EIRB TR ER TR MY, REMAK
TR BRG], R A RORL R R R, X T
Kl 5¢ 1 Nb Jo & [ A BUR ™ . 454 &l 5e Tl &1,
WEEREEEBEE, HETK NI TRy imEE Al
JEr, Nb o BN BANK AL, HEMEZE R TS
KA HEBE, B NIAL. AlsNb 494 . 721 Se ity

K2 7 Ce JLHEM O K, WHIRIETAHAE CeO,
H, 5 XRD 45 R — 2.

3 AN {2 R W KB IRTES
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Fig.9 Morphologies of surface (a~c) and cross section (d~f); EDS results (g~i) of Al/Ni composite coating after oxidation at 1000 C for
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Effect of CeO, Addition on High Temperature Oxidation Resistance of Composite
Coating on Niobium Alloy

Yang Yang, Huang Zujiang, Tang Shiguang, Dong Wanbing, Li Weizhou, Zhang Xiuhai
(Guangxi University, Nanning 530004, China)

Abstract: In order to improve the high temperature oxidation resistance of niobium alloy, electroless plating combined with pack
cementation was used to obtain composite coatings with or without CeO; particles. The microstructure and high temperature oxidation
resistance of the composite coatings were investigated. The results show that Al/Ni coating contains NiAl phase, while Al/Ni-CeO, coating
is made up of NiAl, NiAls, AlsNb and CeO,, etc. The oxidation test of the composite coatings was carried out at 1000 <C. After 50 h
oxidation, the mass gain of the Al/Ni composite coating is 8.0 mg/cm?, with the formation of Al,Os; and AINbO, phase; the mass gain of
the Al/Ni-CeO, composite coating after 50 h oxidation is 4.0 mg/cm?, with Al,Os, CeO,, NiAl, NiAls, AlsNb and AINbO, phase. On the
surface of two coating systems, continuous dense Al,Osscales are detected with good adhesion to the coating. CeO, particles are mainly
aggregated in the interdiffusion zone under the drag force of Ni. The addition of CeO; particles refines the coating structure, reduces the
consumption of Al element in the coating, fills the holes, and enhances the adhesion of the scales to the coating, so as to improve the
oxidation resistance of the coating.

Key words: niobium alloy; high temperature oxidation resistance; electroless plating; pack cementation; CeO, particles
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