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Preparation of MoSi, Coating on Nb-Ti-Si Alloy by Glow Plasma Deposition
of Mo/Pack Cementation of Si

CAO Zheng, TIAN Xiao-dong, LI Ning, WANG Li-jie, LYU Na

(School of Materials, Chang’an University, Xi’an 710064, China )

ABSTRACT: Objective To prepare the MoSi, coating on the surface of Nb-Ti-Si alloy. Methods The coating was prepared
through glow plasma deposition of Mo and pack siliconization. The effects of temperature on the microstructure, thickness and ele-
ment distribution of the deposited Mo layer were analyzed, and the coating structure of the Mo layer after siliconization was investi-
gated. Results Elements inter-diffusion between the glow plasma deposited Mo layer and the substrate was significant at 1100 °C ;
after siliconization, dense MoSi, coating was formed on the substrate. The MoSi, coating had a multi-layer structure. From the sur-
face to the substrate, the MoSi, coating was consisted of the MoSi, layer, the NbSi, layer and the Nb;Si, layer; a (Mo, Nb) Si, in-
ter-diffusion zone was formed between the MoSi, layer and the NbSi, layer. Conclusion The MoSi, coating could be prepared on the
surface of the Nb-Ti-Si alloy through glow plasma deposition of Mo/pack siliconization. The coating had metallurgical bonding with

the substrate.

WimHH: 2014-08-03; fEITHER: 2014-09-19

Received ; 2014-08-03 ; Revised: 2014-09-19

BEWE: FRARBAEEIE (51201018) s Bepb# K24 SUH @1 I 45t 5 (201410710112)

Fund : Supported by the National Natural Science Foundation of China (51201018 ) and Shaanxi Provincial College Students’ Innovation and Entrepreneurship
Training Program (201410710112)

EE B WIE(1986—) , 05 WV A Wit , 2 AP RER O SR

Biography: CAO Zheng (1986—), Male, from Zhejiang, Master, Research focus: surface modification of materials.

BIAEE: ML (1980—) , 55 BV 1 P, F22E DS Aok 2 i oM T O

Corresponding author: TIAN Xiao-dong(1980—), Male, from Shaanxi, Ph. D. , Lecturer, Research focus: surface modification of materials.



a4k 1

HIESE  Nb-Ti-Si 5 &R EWOLE 75 Mo/ Si il 4 MoSi, IR)ZIATF . 69 -

KEY WORDS: Nb-Ti-Si alloy; glow plasma deposition; pack cementation; MoSi, coating

Nb-Ti-Si & G5 ai g, % B T, Wi 77 A P g
U AERTAS SRR Tl S5 U 5 T2 R
HZ A4 iR AR 22 5 AU eI R
FHI AR | R AE o LT 1o P 2 BB, H
B4R e < e L DT AL PR RE Y 2 2k 42 . B Mk
ARk DL RO R R A e m AR ] UAE
—EREEE F GRS R A (E I
AB BRI AR, Hib & & RA —%
[ RIBRPE . R R SR a5 R R, & S b AL
RE AT LA ok RS it/ N i A 21— s i 4 ) fE
Je H HITA G fboks 20 Ak ko35 48 S 98 5 bt AL PERE Y
AT LB D o e 5 4 2 T 8 VUL TR 2 2
WA 4 DA AL 1T PR S R A HLBRCE BE 10 A o 42
P ZEDF RS SRR AR B R, DR a3k
[ITLEE AR R0 A7 =5 S 3 VA 1 R

PR R R R AR D IR IE N
T MoSi, HA I R 5 i BT A AL RE R A
BIRIEIR R, HRIRAED R AR B S5 1E €103
Pea ek LIRWZ R )5 R A8 ki &
MoSi, )2 ; BRAERSE 0 SR DRI e 2 v A7 4l 418 4% 1 o1
£ MoSi, W2 Sk PR AR S 5 45 s I v e I
R Mo JZ , SRIGREALIRTS MoSi, ¥R )2, KT, LA 1
JREFTE A MoSi, TR 2 2 A R A AABUE iR =
R SIS A 0 22 R BR AT, SO SR L R T
BB S5 B JT i 78 Nb-Ti-Si 45 46 2 1 il
MoSi, ¥k)=, M E T8 Al 7E G G R Y U
(¥ Mo WURRJZ ) | i (WL VA U A7 B 104 28 5 S Ak )

AL R T
Ll
1 525§

I FLAS AR IO 9 T 8 78 R e e L
BG4 58, 44 LAY 8 Nb-18Ti-14Si (J5 7 504 %8,
%) o FIHH KAL) FENEMNEES 45 L YIS mmx
5 mmx6 mm A FE, FH 80" —400" K P 4AK IR ¥T B, F-
FHAR B BE IR T

K T8 Mo, BALHRIE Si il 2 &
MoSi, )2, ML T& Mo I&E 4 1050 °C 1 1100
C BB 4 h, Mo UURLE k& Mo 22 (H 4 Ny
99.5% ) ,Mo 22 FNFLAREIHE B 298 10 mm, JUALHT S
JE2)24 32 ~35 Pa,Mo 22 FHAHE i 2924 650 V

U Mo Z 1T, F Ar B8 2 i veilke R, s
Si MR EE R 1300 °C, PRIRETEIY 5 h B FIAH BN 16Si-
4NaF-80AL, 0, ( BTt 434, % ) . SLE il B 4 15 A
AT B 0 NI M3 v R v IR &5 70 9% 3, 2
BRI HB IR B A | BES ERR

FIA Hitachi S-4800 94 L+ i {3 5i (SEM ) W5
RS, A A Horiba X-Max HEi% 1Y (EDS ) 73 #1i4
JZH RS Bt A3 A, K Bruker D8AA2S X H £k
TS BT U 2 B AR 2L, #E AR Cu B0,

2 ZER545H
2.1 & Mo EHAFIR

Nb-Ti-Si G4 7EAFREE N LR T Mo, B
193 Mo JZR I SEM JEA ( WL F15) WEl 1,
Kl 1a fT7R, 1050 CIE 98 Mo )2 2 1 H FoURE HE i)
AR, JkE 43 A5 ¥ 51, B B 2480, il 1b B,
1100 CIE M Mo JZ2 3R M FURCR N BH B, TR 4L,
Al LS PURUEEE N 1100 CHF, FRA50 Mo /2 21 8 N
SR E G

W

a 1050 °C

1 AR ME S Mo J2 310 SEM JE 51
Fig. 1 Surface SEM images of Mo coatings formed at different

b 1100 C

temperatures

&2 & Mo J2 1981 BES (15 B HL 1) JE S
KEFRERE, "TLEH, Mo ULAUZ 4480, T
S AL AEAE . 1050,1100 CIE A E Mo 2R 4y
2N 23,43 wm, J5 5 CHTE i 5 TURR B
HXB D WK 2 h Nb, Mo JCE ML HMIE T LIE
Mo UTARZ HEAKEIE B T B #)=, 1050 C Bt
JEZ51 um, 1100 CHEZ 3 um, 1100 CIERH P
BUZ L 1050 CIE )R | ik 2 T, T4
GRS



- 70 - * om o AR

2015 4£ 01 H

40 pm

a 1050 C

b 1100 C

B2 AREEREE FIERIE Mo )20 BSE T80 2T hliAlE
Fig. 2 Cross-sectional BSE images and elements line scanning of

Mo coatings formed at different temperatures
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Fig.3 SEM image and elements line scanning of the coating pre-

pared by glow plasma deposition of Mo/pack siliconization
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Fig. 4 XRD patterns of the coating prepared by glow plasma dep-

osition of Mo/pack siliconization
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Tab.1 EDS analyses of the different zones in Fig.3b
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