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Microstructure and properties of Fe,B-Mo,FeB; based cermets
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Abstract: The microstructures and properties of Fe,B-Mo,FeB, based cermets were investigated by means of XRD, SEM,
EPMA, and so on. The results show that Fe,B-Mo,FeB, based cermets are composed of Fe,B, Mo,FeB,, Fe;B and a
small amount of Fe based binder phase. The main reason why Fe;B, a metastable phase, is stable at room temperature is
that some B and Fe atoms in Fe;B are replaced by C and Mo atoms, respectively. With the increase content of Mo, the
hardness of cermets increases slightly, the transverse rupture strength is improved from 371 MPa to 833 MPa, the
increasing rate is as high as 121.8%, the excellent property of cermets obtained is attributed to the increase of content of
composed structure (Mo,FeB,+Fe;B), as well as the decrease of Fe,B phase content.
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Table 1 Chemical composition of cermets

Cermet Mass fraction/%
No. B Mo C Fe
Al 8 13.62 0.4 Bal.
A2 8 23.62 0.4 Bal.
A3 8 33.62 0.4 Bal.
A4 8 43.62 0.4 Bal.
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Fig. 1 Sintering process of Fe,B-Mo,FeB, based cermets
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Fig. 2 XRD patterns of Fe,B-Mo,FeB, based cermets
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Fig. 3 BSE image of Fe,B-Mo,FeB, based cermets A2
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Table 3 Theoretical contents of phases in cermets

based cermets shown in Fig.3 Cermet Mass fraction/%
Mole fraction/% No. Mo,FeB, Fe,B Fe;B
Element
B C Fe Mo Total Al 19.1 67.5 134
1 37.0770  1.9837 23.8886 37.0507 100 A2 33.1 55.7 11.2
2 18.4318 6.6079 71.9035 3.0567 100 A3 472 43.9 8.9
3 32,9891 0.4883 65.2685 1.2541 100 A4 61.2 31.1 6.7
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Fig. 4 BSE images of Fe,B-Mo,FeB, based cermets: (a) Al; (b) A2; (c) A3; (d) A4
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Fig. 5 Properties of Fe,B-Mo,FeB, based cermets
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Fig. 6 Fracture morphologies of Fe,B-Mo,FeB, based cermets: (a) Al; (b) A2; (c) A3; (d) A4
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