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Histology and highr temperature oxidation resistance of
molybdenum disilicide coating
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Abstract: The MoSi; coating on the Nlr IOW alloy was fabricated by pack cementation. The static at 1600 C and ther-
mal cycling oxidation resistance properties from room temperature to 1600 C were tested. The formation mechanism, sur
face and cross section morphologies of the coating were studied. The results show that the coating is multistructure inclu-
ding MoSiz outer layer, two phase zone with major NbSi2 and minor NbsSis, NbsSi diffusion inner layer. The structure of
the coating represent good high-temperature oxidation resistance and thermal shock resistance. The vacancy zone between

the reservior layer and two-phase zone alleviates the heat stress to avoid cracking in the coating.
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Fig. 1 Morphologies of surface(a) and
cross-section(b) and elemental
line scanning distribution of

cross-section(c) of Mo layer
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Fig. 2 Morphologies of surface(a) and

cross-section(b) and elemental line scanning of

crosssection(c) of Mo silicide layers
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Fig. 3 XRD patterns of coating surface
before (a) and after (b) oxidation
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Fig.4 Microstructure of two-phase zone

and diffusion layer

Table 1 Mole fraction of elements in

different layers shown in Fig. 4( %)

Element A B C
Si 66. 22 65.50 38.56
Nb 0 33.50 61.44
Mo 33.78 0 0
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Fig. 5 Surface(a) and cross-section(b)

morphologies and cross-section elemental

line scanning distribution(c) of silicide coating

oxidated at 1 600 C for 20 h
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Fig. 6 Surface(a) and cross-section(b)

morphologies and elemental line scanning
distribution( ¢) of silicide coating after thermal shock

from room temperature to 1 600 C for 200 times
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B8 WRAHEIRE 1600 CHGE 200 K5
RE B
Fig.8 Morphology of crack in coating
after thermal shock from room

temperature to 1 600 C for 200 times

TR E MRS B (RN, AEER R T
HY(F8) . I 8 AlFE Y, fEMNIFFEAEH T, &
SRR, BUF T ERERMAHLEX, kT
PR . U RGUE A Y O, AR
JERAG . PR el AR AL D 2 A L3 AT
ok, PRI | BRARHRR | R R S A
Al 1) CTE Z208 /2 i 46wl JUAE AL IR 2 AR
FATIEAE . BRAMRI SRR S R AR R R AN T B
& H AT AR T 1A

3 4t

) WMENZEE AL MoSi: MEMZ; U
NbSi: #4F « H& /b8 NbsSis AP AL E 2,



516 B4 6 ) MoK, 5 MoSix WZMA L LM 5 mik bk fe * 1033
NbsSis P HZ [9] AR, MKW, FBE, S BB A MR MoSiy
2) AIBIE I AL Y 2 R L AT 7 IR MPEEAHTE[T]. EaMEER, 1997, 14(3):
AT IERE: 1600 CHAM 20h, HIHE 740
1600 CHIZiA 200 ¥k . ZENG Xierong, ZHENG Chang-qing, LI Hejun, et
3) Si B4 R i 3o 2 o7 B S 7 26 S R 1 al. Propertleﬁs of oxidation resm.lant MOSlz. coating of
U s ., - C/ C composites[ J]. Acta Material Composites, 1997,
EALAE LR 5 A I I DX T A SR B Al AL AT, 14(3): 3740,
AL I L 58 BRI . S08 1 REE DT U= [10] Tortorici P C, Dayananda M A. Interdiffusion and
REAT RO BH (240 m) FEAR Y e . diffusion structure development in selected refractory
metal silicides[ J]. Mater Sci Eng A, 1999, A216: 64
REFERENCES =77
[11] Chiara M, Buscaglia V. Reactive growth of niobium
[1] ShaJ, Hirai H. Mechanical properties of as-cast and silicides in bulk diffusion couples[ J]. Acta Materia-
directionally solidified Nb-Mo-W in-situ composites at lia, 2003, 51: 4837 ~4346.
high temperature[ J]. Metall Mater Trans, 2003, 34A [12]  sEw < )m SC o g i 2. ME <2 Jm e HL & e K B 97k
(1): 85794, JZIM]. b#g: LHER LRGSR, 1974, 50
[2] Kim W Y, Tanaka H. Microstructure and high tem- -5l
perature strength at 1 773 K of Nb./NbsSis compo- Editon committee of refractory metals proceeding.
sites alloyed with molybdenum [ J]. Intermetallics, The Protective Coatings on Refractory Metals and
2002( 10): 625~ 634. Their Alloys[ M]. Shanghai: Science and T echnology
[3] & B, Tk, SESSHPE AR I]. Information Institute in Shanghai, 1974. 50~ 51.
MRS, 2003, 17(2): 29 - 31. [13] HeY R, Rapp R A. Oxidationresistant ge- doped sil-
ZHAO Qun, YU Yongsi. Research on Nb-based al- icide coating on Cr-Cr2Nb alloys by pack cementation
loys high temperature oxidation resistance[ J|. Materi- [J]. Mater Sci Eng A, 1997, A222: 109~ 117.
als Review, 2003, 17(2): 29 ~31. [14] Levin L, Katsman A. On the problem of high-rate
[4] Distefano J R. Oxidation of refractory metals in air and reactive diffusion[ J]. Materials Chemistry and Phy-
oxygen at low pressure| J]. Refractory Metals and sics, 1998, 53: 73 776.
Hard Materials, 2000, 18(5): 237 ~243. [15] ik, RBERGHI &5 A SAHE & il bre g
[5] Ryosuke O S, Masayori I. NbSix coating on niobium R[], AR\ EEOR, 2001, 19(2): 74 - 76.
using molten salt [ J]. Journal of Alloys and Com- JIA Zhong-hua. High-temperature oxidation-resistant
pounds, 2002, 336: 280 ~ 285. coatings for niobium and molybdenum alloy with slur-
[6] E M, Bk X. TrCreSi fEALWRZ g R Ray ry method [ J]. Powder Metallurgy T echnology,
JELI]. Fi A &)@ M kS5 TR, 2000, 29(5): 315 - 2001, 19(2): 74 ~76.
320. [16] #&4, I 4. C-103 54 L SrCrTi BB FER
WANG Yu, CHEN Min. Microstructure and crack ERICHETFSE)]. A 4R, 1994, 15(4): 499 -
propagation of TrCrSi coatings on the niobium alloy 506.
C-103[ J]. Rare Metal Materials and Engineering, ZHAI Jinrkun, M A Xiang. Studies of modified SrCr
2000, 29(5): 315~ 320. Ti slurry fusion coating on C103 niobium alloys[ J].
[7] Tatsuo T, Kim J H. Development of Mo(Si, Al). Acta Aeronautica et Astronautica Sinica, 1994, 15
base oxidatiomrresistant coating on Nb-base structure (4): 499~ 506.
materials[ J]. Metall Mater Trans A, 2005, 36A(3): [17] Brian V C. Growth and oxidation resistance of boron

617~ 626.

[8] XIAO Larrong, YI Dan-qing. Morphology and struc-
ture of high temperature MoSi: coating on niobium[ J].
Trans Nonferrous Met Soc China, 2005, 15(1): 18 ~
20.

modified and germanium-doped silicide diffusion coat-
ings formed by the halide activated pack cementation
method[ J]. Surface and Coatings Technology, 1995,
76 =77 20~ 27.

(4wiE L)



