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Table 1  Compositions of Mo,FeB, based cermets with

different binder phase contents

Mass fraction/% Binder phase
Cermet
Mo Fe FeB Cr Ni C contents
Al 444 23 267 25 29 05 37
Bl 48.0 17.5 28,6 25 29 0.5 32
Cl 516 12 305 25 29 05 27

F 2 RFEKGALLE Mo,FeB, 548 M 7 (1 57 ic bt
Table 2  Compositions of Mo,FeB, based cermets with

different binder phase contents

Mass fraction/%
Cermet
Mo Fe FeB Cr Ni C
BO 48 18.0 28.6 2.5 2.9 0
Bl 48 175 28.6 2.5 2.9 0.5
B2 48 17.0  28.6 2.5 2.9 1.0
B3 48 16.5 28.6 2.5 2.9 1.5
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Fig. 1
different binder phase contents: (a) 37%; (b) 32%; (c) 27%

Microstructures of Mo,FeB, based cermets with
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Table 3 Fracture toughness of Mo,FeB, based cermets with

different binder phase contents

1/2

Binder phase content, w/%  Fracture toughness/(MPa-m ')

37 17.3
32 14.2
27 12.8
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Fig. 2 Indentation morphologies of Mo,FeB, based cermets
with different binder phase contents: (a) 37%; (b) 32%; (c) 27%
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Fig. 3 XRD patterns of Mo,FeB, based cermets with different

carbon contents
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Fig. 4 TEM image (a) and corresponding diffraction pattern
(b) of Mo,FeB, based cermets (0.5%C) at area 1

Energy/keV
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Fig. 5 Holes morphology of Mo,FeB, based cermets (1.5%C)
and EDS pattern (b)
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Table 4 Mechanical property of Mo,FeB, based cermets with

different binder phase
) Fracture Transverse
Binder phase Hardness,
- toughness/ rupture
composition " HRA
(MPa-m )  strength/MPa

Fe 28.5 2018 88.8

FetM 14.2 1774 90.4

M+Fe;C 12.7 1653 90.3

M+Fe;C+C 11.5 1256 87.4
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Fig. 6
Mo,FeB, based cermets with different binder

phase: (a) Fe; (b) FetM; (c) M+Fe;C+C
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Fig. 7 Indentation morphologies of Mo,FeB, based cermets with Fe binder phase: (a) Without crack; (b) With crack
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Effect of binder phase contents and compositions on
fracture toughness of Mo,FeB, based cermets

ZHAO Di', YU Hai-zhou', LI Yang', SUN Cai-hong', LIU Wen-jun', ZHENG Yong®

(1. College of Mechanical and Material Engineering, Three Gorges University, Yichang 443002, China
2. College of Materials Science and Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A series of Mo,FeB, based cermets with different binder phase contents and compositions were fabricated by
liquid phase sintering. The fracture toughness was measured by the indentation method, and the effects of binder phase
contents and compositions on fracture toughness of Mo,FeB, based cermets were investigated. The results show that the

2 t0 17.3 MPa-m"? with an increase of binder phase content (mass fraction)

fracture toughness increases from 12.8 MPa-m
from 27% to 37%. In addition, the effect of the binder phase compositions on the fracture toughness of Mo,FeB, based
cermets is more obvious compared with that of the binder phase contents. The fracture toughness improves to 28.5
MPa'm"? when the binder phase is ferrite, which is twice higher than that of martensite binder phase. The toughening
mechanism is characterized by dimple rupture across the binder and near a binder/hard phase interface.

Key words: Mo,FeB, based cermets; binder phase content; binder phase composition; fracture toughness
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