A s H6M A Bk % W Vol.41  No.6
2005 4 6 F 645648 T ACTA METALLURGICA SINICA June 2005 pp.645-648

BHE5%Z & NbSi, 7£ 1023 K F1LiTAHRUXTLE *

RoF KME AALE XdA
(LSS pT bR 2 5 TR BB A M LA B B S 0%, 138 200030)

¥ ¥ 45 NbSh py8f. MRS TiRe (SPS) ZRMaiEHEREGE 1023 K Falfl, BF% 7y, Lmm
A NbSie S{LIT M. SREY, SHXRMAGMEIGEREREGSSZ 3 h ShExapt, meqm SPS kR4
89 h YULTPREIL. ERRERTELEER, Y WHN NbaOs # SiOa, M) NboOs 5%, RERM s
ZHERH 2 HLAA, I NbSiy fid BRE —HAMERFRP R TEH UK 5EER TR BRI N E. ZattSmatEx
B T LR R R A AR R, TR TR RAN LB S TR T ML S R BRI A, SR T AR A

X4RiF  NbSio, Ak, &, WiLsig '

EESHES  TG132.3, TG172.8 ICHEHRIAEE A XEHS  0412-1961(2005)06—0645—04

A COMPARISON OF THE OXIDATION BEHAVIORS OF
POLY-CRYSTALLINE AND SINGLE CRYSTALLINE
NbSi; AT 1023 K

ZHANG Fang, ZHANG Lanting, YU Jinzing, WU Jiansheng

Key Laboratory of the Ministry of Education for High Temperature Materials and Testing, School of Materials Science
and Engineering, Shanghai Jiaotong University, Shanghai 200030

Correspondent: ZHANG Lanting, associate professor, Tel: (021)68932566,
E-mail: lantingzh@sjtu.edu.cn

Supported by National Natural Science Foundation of China (No.50131050)
Manuscript received 2004-04-24, in revised form 2004-12-05

ABSTRACT Single crystalline, arc—melted and SPS poly—crystalline NbSi, samples were prepared
for oxidation experiment at 1023 K, and the effects of cracks, pores and grain boundary on the oxidation
behavior of NbSi, were investigated. For arc-melted poly—crystalline samples, NbSi, fully turned into
powders after 3 h exposure at 1023 K, which is known as the ¢ pesting ” phenomenon. As a comparison,
no pesting was found in the dense SPS poly—crystalline samples and single crystals after 89 h. The oxide
formed on NbSis at 1023 K consists of NbyO5 and minor SiO;. The Nby Oy is lose and nonprotective,
which spalls from the sample during oxidation. The oxidation kinetics of all the NbSi; samples at
1023 K follows a linear law. The oxidation rate is intrinsically determined by the reaction rate between
the matrix and the oxygen in air, which in turn is determined by the exposure area of the sample. The
NbSi; poly—crystalline sample shows a much larger weight change than that of the single crystalline
sample, indicating grain boundaries and pores increase the effective area of oxidation reaction. A
relevant model was proposed.
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Table 1 Microstructural and oxidation kinetic parameters of the poly—crystalline and single crystalline NbSis

NbSiz Prepared Relative density Average Linear oxidation Relative area
sample method p/pth grain size rate constant, K} during
% pm mg/(cm?.h) oxidation 1)
Single crystal Zone-melted 100 - 0.4 1.0
Poly—crystal SPS, 30 MPa 93.8 2.5 1.2 2.8
SPS, 60 MPa 95.0 3.9 1.0 2.1

1) calculated from S’/S according to Eq.(3)
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Fig.1 Back-scattered electron image of poly—crystalline crystalline NbSip at 1023 K
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Fig.4 XRD profiles of the oxides formd on NbSiy after ex-
posure in air at 1023 K for 89 h for poly—crystal and
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Fig.5 Schematic drawings showing the oxidation mecha-
nism of NbSiz as single crystal (a) and poly-crystal
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