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Toughness characteristics of NiFe,O4-10NiO/xNi cermet prepared by
co-extrusion process

LI Zhi-you, ZHANG Lei, ZHOU Ke-chao, YANG Wen-jie

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

Abstract: NiFe,04-10NiO/XNi cermet with cellular shape microstructure was prepared in co-extrusion process, and the
co-extrusion behavior of this material was studied. The mechanical property of the cermet with cellular shape
microstructure was researched by comparing the uniform structure cermet with the same Ni content. The results show that
the cellular structure cermet has better fracture toughness property at both cross-section and longitudinal-section than
that of the uniform cermet, the value of fracture toughness at cross-section is 17.3% higher than that of
longitudinal-section for the materials with cellular microstructure, and at least 15.5% higher than that of the uniform
materials with the same Ni content.
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Fig.1 Schematic of cellular cermet prepared by

co-extrusion process
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Fig.2 SEM image of sample prepared by co-extrusion process

(PEG)
NiFe,0,-10NiO/XNi (65
)
PEG
2 4
Ni
(NiFe,0,-10NiO/40Ni)
Ni (NiFe,0,-10NiO/6Ni)
2
2.2 NiFe,0,-10NiO/xNi
( )

18.3%

NiFe,O4-10NiO/XNi
Ni

NiFe,04-10NiO/XNi

3(a)
4
3(b)
30 3(d)
NiFe,04-10NiO/XNi
Ni
1
1 2
NiFe,O4-10NiO/xNi 1-1

Ni



732 ) 39
(a) (b)
© (d)
3 NiFe,0,4-10NiO/xNi
Fig.3 Crack expansion in NiFe,04-10NiO/XNi cermets
1 NiFe,04-10NiO/XNi
Table 1 Results of fracture toughness test for NiFe,O,4-10NiO/xXNi
W(Ni)/%
1% /MPa /(MPa-m'?)
1-1 6 40 16.8 97.3 99.0 4.34
1-2 6 40 16.8 97.3 — 5.25
2 20 6 16.4 953 134.5 3.29
3 — — 17.0 95.1 157.0 2.78
4(a)
4(b)
4(c) 4(d) 4(d)
)
Ni



NiFe;04-10NiO/xNi 733

17.3%

NiFe,04-10NiO/XNi

Fig.4 Crack expansion in NiFe,0,-10NiO/XNi cermets prepared by co-extrusion process
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