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Fig.1 XRD patterns of cermets of groups A and B
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K2 AHERIEEK SEM-BSE B3
Fig.2 SEM-BSE morphologies of cermets of group A: (a) Ni binder, (b) Ni-10Cr binder, (c) Ni-20Cr binder, and (d) Ni-30Cr binder
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K3 B 414)EI %I SEM-BSE K5
Fig.3 SEM-BSE morphologies of cermets of group B: (a) Ni binder, (b) Ni-10Cr binder, (c) Ni-20Cr binder, and (d) Ni-30Cr binder

(A: white microstructure)
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Fig.4 EDS analysis results of white microstructure of point A

marked in Fig.3d (without considering C and N contents)
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Fig.5 Mechanical properties of cermets of groups A and B: (a) hardness, (b) transverse rupture strength (TRS), and (c) fracture toughness (Kic)

K6 B ZHem b E = 57 i Y SEM-SE 2 WS
Fig. 6 SEM-SE macro-morphologies of three-point bending fracture of cermets of group B: (a) Ni binder, (b) Ni-10Cr binder, (c) Ni-20Cr
binder, and (d) Ni-30Cr binder
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Fig.7 SEM-SE micro-morphologies of crack slow propagation zone in three-point bending fracture surface of cermet with Ni-10Cr binder

in group B (cleavage fracture for coarse ceramic grains in green boxes)
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Fig.8 SEM-SE micro-morphologies of Vickers indentation cracks in cermets of group B: (a) Ni binder, (b) Ni-10Cr binder, (c) Ni-20Cr

binder, and (d) Ni-30Cr binder
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Effect of Ni-xCr Binders on Microstructure and Mechanical Properties of
Ti(C,N)-Based Cermets

Yang Qingging, Xiong Weihao
(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract: Ti(C,N)-based cermets containing 18wt% and 38wt% Ni-xCr (x=0, 10, 20, 30, wt%) were prepared by powder metallurgy, to
study the effect of the composition and content of Ni-xCr binders on microstructure and mechanical properties of Ti(C,N)-based cermets.
Ni-based binder phase and Ti-based carbonitride ceramic grains are observed in the other cermets, except that high-Mo and high-Cr white
microstructure is also observed in cermet containing 38wt% Ni-30Cr binder. There are often very fine white speckles in black core of
ceramic grains for cermets with Cr-containing binder, especially at 38wt% binder, and grey outer rim of ceramic grains becomes thicker
when Cr content is high in binders. Regardless of binder content, the hardness of cermets increases with increasing Cr content in binders,
and the increment in hardness is more obvious at 38wt% binder. At 18wt% binder, transverse rupture strength and fracture toughness of
cermets decrease with increasing Cr content in binders. However, at 38wt% binder, they increase firstly and then decrease with increasing
Cr content in binders, and reach the peak at Ni-10Cr binder. Ceramic grains refinement lead to the increase in the probability of
intergranular fracture and decrease in the probability of transgranular fracture. And the synergistic effect of ceramic grain refinement, crack
deflection, crack bridging and induced microcracks can significantly improve transverse rupture strength and fracture toughness of
Ti(C,N)-based cermets.

Key words: Ti(C,N)-based cermets; Ni-xCr binders; microstructure; mechanical properties
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