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Fig.3 SEM morphologies (a, b) and XRD patterns (c) of electrodeposited Mo layer

B, VIRZEEEYM N Mo Ml MoOs, 4H & HA ki
AT G R ATTRE RIS .
2.2 MoSi,/NbSi, E &4 BB K& XRD EE

H BN 400 mA/cm? HLITRRHIE A 240,
5 Rk AL P S 75 31 MoSi,/NbSi, 442, H XRD K
W 4 fin. HEA4S, Mo/C103 e fEAk i FE 2 i)
FEYIM N MoSip. NbSiy. SiO, Fil ALOs. i AlLO;
K ETHFHA, 1M Sio, W AT fg & 7E A S R B R .

Kl 5 2 EAWRER . BRI S & EDS Rei /i
M. WNRIMETLEH, E6RERTENTE#(E
5a), MLEEKIME b K, HEEIRESEAESE RIT,
WERJEELN 50 um, AMEMEEZN 15 pm, {HZ2
SR SOR BT LA H R R AR — LB (] 5b). M
WIZAEI TS EDS 0 #rf3 20( 5¢), WIS HEZES S A
MR GRS NZHL, HEFEIRRSINERZ Sif
Mo, JEFLEZN 2:1, FFA MoSi, ILLE], WIEMFEE
JCR R T4 SitNb=2:1, Z54 XRD 47 rl LIAR HH A2
N MoSi,, WJZN NbSi,. VIREHZENE S A
3443at%, 2OMBEMBEERENASEN
4.76at%, FA BN FEERF R Ea B IR
/RN MoOs ¥k ; FHAEMY S Si fEmld F R AER

A % MoSi, £ Si0,.
2.3 MoSi/NbSi, EG#ERRALITA
231 HREAMLETH AL

6 NI Z R RN C103 A 4:7F 1200 C A%tk
NI E . NEIH R 1, #EER C103
G &AM I F IR S RIT R, AL 10 h 5 R IR H|
241 mg/em?, B C103 & 4 HBL™ 5 IRk S 3 T il
#TEARZEMREE, 40 50 h JE KRR G-FF R 1P 52 %
PE, WEACN 6.27 mglem?. XERIE SIRERCE RO

*-MoSi, v-SiO,
*-NbSi, a-ALO,

Intensity/a.u.

10 20 30 40 50 60 70 80 90
20/(9

K4 MoSio/NbSi, £ 52 ) XRD i
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Fig.6 Oxidation kinetics curves and sample morphologies (inset) of C103 alloy and coating samples oxidized at 1200 ‘C
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Fig.10 Relationship between the thickness of diffusion layer and
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JERVEAFRE BN . S BRI ) I — R R 2R
PRI HREERI A Y . B EALRT R I E K, 3§ U= XA
I HEEWIN. M8k 50 h 5, REINEF R
/LR MoSi, (K 11c), EEREBNTE, H5EA4
AR EAF, XU MoSiy/NbSi, B &2 R ot
mPe A SRE M TUEIR AR ). 5 iR AT R ARG
fry e 2 R
2/7MoSiy +0, —> 2/7Mo0O; +4/7Si0, (3)
5/7 MoSi, + 05 —1/7 M0sSiz +Si0 (4)
2/21M0sSi3 + 0, —10/21M00; +6/21Si0,  (5)
5Nb+0, — Nb,Ox (6)



5 Mredess: iR A alBH &2 AR ENERELT AN 1803 «
a b c
0, Mo0 Nb,O,
¢¢¢ 3 Holes <sio 0y 8 ar sens /, s * o o
S, s %0, * LSiO-» e "cie
s S AT~
T ” MosSi, T MoSi>
Nb ) .
NbSi, WL l gi. NbSi, Nb.Si, NbSi,
3 > Nb_Si,
Nb
Substrate Substrate Substrate

Bl 11 MoSi/NbSi, & &k /Z7E 1200 ‘C4 4t 50 h fd fER = Bl
Fig.11 Schematic of the oxidation process of the MoSi,/NbSi, composite coating oxidized at 1200 ‘C for 50 h: (a) stage 1, (b) stage II, and

(c) stage III
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High Temperature Oxidation Behavior of Composite Coatings Prepared by
Electrodeposition Combined with Pack Cementation

Yang Weiwei'?, Zhang Youcai'?, Lei Shengyuan'?, Ling Kui'? Zhao Xiaolian*?, Li Weizhou*?
(1. Guangxi University, Nanning 530004, China)
(2. Guangxi Key Laboratory of Processing for Non-ferrous Metals and Featured Materials, Nanning 530004, China)

Abstract: In order to improve the high temperature oxidation resistance of niobium alloy, a molybdenum layer was firstly prepared on the surface
of niobium alloy by electrodeposition method with uniform rotating cathode, and then the silicide composite coatings were obtained by the halide
activated pack siliconizing. The formation and microstructure of as-deposited molybdenum layer and silicide coating were studied, and the high
temperature oxidation behavior of C103 alloy with or without coating was compared and analyzed. The results show that the current efficiency
during electrodeposition is twice as high as that by conventional electrodeposition. The prepared molybdenum layer is amorphous with a cellular
structure. After pack siliconizing, mainly MoSi, and NbSi, predominate the surface layer and intermediate layer of the composite coatings,
respectively, and the composite coatings exhibit a strong interfacial bonding to the substrate. Thermally exposed at 1200 <C for 10 and 30 h, the
coated samples show parabolic rate constants of 1.83x107 and 8.08 mg® em™ h™, respectively. By comparison, a higher parabolic rate constant about
5.87x10° mg? em™ his detected in the bare alloy, and pesting oxidation is found in the bare alloy after only 10 h exposure. The composite coatings
present excellent resistance to high temperature oxidation due to the formation of SiO, surface scales during thermal exposure.

Key words: niobium alloy; electrodeposition; composite coating; high temperature oxidation
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