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Effect of sintering temperature on
mechanical properties and microstructure of Nb foams

JIE Yun-feng, RUAN lJian-ming, ZOU Jian-peng

(State Key laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Nb foams with high strength and excellent biocompatibility were prepared by a novel foam dipping. SEM,
XRD and CS600 carbon and sulfur analyzer were used to characterize the microstructures, morphologies and phase
constituents, respectively. And the mechanical properties and pore structures were also analyzed. The results show that
the Nb foams have three-dimensional, connected pore structure, and the carbon content is 0.049% (mass fraction). The
pure phase in the porous niobium-based materials was prepared by solid phase sintering, which is similar to the structure
of cancellous bone. With sintering temperature increasing, the compressive strength increases and then reduces, while the
elastic modulus increases with the sintering temperature increasing. When the sintering temperature is 1 750 ‘C, the

compressive strength of Nb foams is 36.69 MPa and the elastic modulus is 0.815 GPa, which coincides with the

mechanical properties of the cancellous bone.
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Table 1 Major components of Nb powder (mass fraction, %)
Nb Ta (0] N C Fe
99.4965 0.0500 0.3600 0.0400 0.0440 0.0065
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Fig.1 SEM image of Nb powders
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Fig.2 XRD patterns of Nb foams sintered at different

temperatures
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Fig.3 SEM image of Nb foam (a) and Cancellous bone (b)!”
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Fig.4  Relationships among compression properties and

sintering temperature for samples
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Fig.5 Compressive stress—strain curves of Nb foams at

different sintering temperatures
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Fig.7 SEM images of sintering neck of Nb foams at different sintering temperatures: (a) 1 750 C; (b) 1 800 C
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