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Fig.2 Compressive stress-strain curves of the FeAl porous material

with different porosities: (a) full curves and (b) elastic section
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Fig.3 Specimens of compression fracture of the FeAl porous

materials (6 =44.2%)
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Fig.4 Micro-morphologies of compression fracture in the FeAl porous materials with different porosities: (a, b) 6=10.97%,

(c, d) 8 =44.2%, and (e, f) 6 =49.3%
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Table 1 Compression mechanical properties of the FeAl
porous materials with different porosities

Porosity, 8% 10.97 442 49.3
Measured elastic modulus, £/MPa 2700 2964 226.6
Theoretical elastic modulus, E'/MPa 775.9 3004 251.1
Yield strength, 6/MPa 8.56 8.52 8.51
Compressive strength, o,/MPa 755.6  58.7 39.3
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Compression Mechanical Properties of FeAl Intermetallic Compound Porous Material

Su Shulan', Rao Qiuhua®, He Yuehui®
(1. Central South University of Forestry & Technology, Changsha 410004, China)
(2. Central South University, Changsha 410075, China)

Abstract: Fe-40at%Al intermetallic compound porous material prepared by an element mixture partial diffusion-reactive synthesis-sintering
method was researched by a uniaxial compression test in order to analyze its characteristics of stress-strain curve and mechanical properties
affected by porosity and reveal its microscopic fracture mechanism in compression by scanning electron microscope test. Results show that the
compressive stress-strain curves of the FeAl porous material can be divided into four stages: elasticity, yielding, strengthening and failure, where
the larger the porosity (i.e., the lower the relative density), the more obvious the nonlinear elasticity. With the increase of the porosity, the
compressive yield strength changes little, while the elastic modulus and compressive strength significantly decrease. The characteristic of the
fracture surface is of brittle fracture in macroscopy and of intergranular fracture in microscopy. Comparing the theoretical values and experimental
values of the elastic modulus of FeAl porous material, it is found that the micromechanical model of heterogeneous Plateau porous structure is
more accurate for predicting the effective elastic modulus of the medium-density porous materials but not for the high-density ones.

Key words: FeAl intermetallic compound; porous material; compression mechanical properties; porosity; fracture mechanism
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