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Fig.1 Typical microstructure of the Nb-16Si-10Ti-10Mo-5Hf
in situ composite prepared by SPS
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Fig.2 XRD pattern of the Nb-16Si-10Ti-10Mo-5Hf composite
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Table 1 Tensile properties of Nb-16Si-10Ti-10Mo-5Hf in situ
composite at an initial strain rate of 2.31x10"s™
and different temperatures

Temperature/ Ultimate tensile Yield strength/

Tensile

C strength/MPa MPa elongation/%
Room 413
temperature
1200 496 317 1.2
1300 351 332 27
1400 260 245 123
1500 85 62 213
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Fig.4 Local fracture surfaces after tension at various temperatures: (a) room temperature, (b) 1200 C, (c) 1300 ‘C, and (d) 1500 ‘C
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Tensile Properties and Deformation Mechanism of the
Nb-16Si-10Ti-10Mo-5Hf in situ Composite

Li Laiping®, Yu Jiliang®, Zhang Ru?, Hu Zhongwu', Zheng Xin', Xia Mingxing®, Cai Xiaomei*, Wang Feng*
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(2. Northwestern Polytechnical University Mingde College, Xi’an 710124, China)

Abstract: An ultra-fine Nb-silicide in situ composite with nominal composition of Nb-16Si-10Ti-10Mo-5Hf was fabricated by mechanical

alloying followed by spark plasma sintering. Its deformation mechanism was investigated by combining the fracture morphologies at

different temperatures. In addition, the mechanical properties of the composite were evaluated by tension tests of different temperatures.

Results show that the microstructure consists of Nb solid solution (Nbss), NbsSi; and a small amount of NbsSi. The grains are equiaxed.

The ultimate tensile strength is 413 and 496 MPa at room temperature and 1200 <C, respectively. The tensile fracture behavior is

dominated by cleavage of the NbsSi; phase at 1200 <C and lower temperatures, and the elongation is only 1.2% at 1200 <C. However, the

fracture behavior is governed by ductile rupture of Nbss at 1300 <C, the elongation is 27%. It is ascribed to both the increased ductility of

Nbss and the decreased interface strength. At 1400 <C and higher temperature, the material exhibits extensive plasticity or superplasticity;

the dominant deformation mechanism changes from transgranular slip to grain boundary slip. The stress concentration of the grain

boundary slip at triple junction grain boundary is released by softened Nbss coordination, which avoids the initial fracture.

Key words: intermetallics; tensile properties; interface strength; fracture behavior; plasticity
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