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Effect of Co addition on densification and mechanical
properties of 17Ni-(10NiO-NiFe,O,4) cermet

LIN Qi-quan, ZHAO Shuang, JIANG Tao, DONG Wen-zheng

(School of Mechanical Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: In order to improve the distribution of metal phase in the 17Ni-(10NiO-NiFe,0,) cermet,
17(xCo-Ni)-(10NiO-NiFe,04) cermet were prepared by vacuum sintering method using Co-Ni instead of Ni as the metal
phase. And the effects of Co content on the phase composition, microstructure, relative density and mechanical properties
of the cermet were investigated. The results show that the cermet is composed of Co-Ni, NiFe,O,and NiO, a part of Co
reacts with ceramic matrix to form CoO and Fe,Os. The proper addition of Co can significantly improve the distribution
and morphology of the metal phase, the agglomerate isolated metal phases can distribute uniformly and a part of spherical
metal phases can change to elongated metal phases. Moreover, the proper addition of Co can promote sintering and
increase the density of sample. Co addition can refine the grain size and greatly increase the strength and the toughness of
cermet. When the mass fraction of Co in metal phase is 20%, the combination properties of sample are the best. The
density, bending strength, fracture toughness and hardness are 96.87%, 163.65 MPa, 8.38 MPa/m'? and 820.81 HV,
respectively.
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Fig. 1 XRD patterns of 17(xCo-Ni)-(10NiO- NiFe,O,) cermet
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Fig. 2 SEM image of 17(20Co-Ni)-(10NiO- NiFe,O4) cermet
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Table 1 Relative densities, porosity and diametrical shrinkage
rate of 17(xCo-Ni)-(10NiO-NiFe,O4) cermet with different

contents of Co addition

Mass fraction ~ Relative ) Diametrical
of Co/% density/% Porosity/% shrinkage rate/%
0 90.01 9.99 11.65
10 93.28 6.72 12.40
20 96.87 3.13 13.66
30 95.39 4.61 13.03
40 94.56 5.44 12.81
50 93.32 6.68 12.42
70 92.14 7.86 12.02

AR B0 AL T B2 BRI S, YRS

o8 G T B DL K% ] A UL ) 4 S50 B 1] 1) ¢ £ p =X

(3R,

D =Dy exp(-—2) 5)
RT

A D OWMEHIY BREL m¥/s; Do AR,
m’/s; T ARSI, Ko R NSMAFEH: 0 Wi sk

3 RIE Co ¥ 1 17(xCo-Ni)/(10NiO-NiFe,0,)4: & K % 1) SEM 14
Fig. 3 SEM images of 17(xCo-Ni)/(10NiO- NiFe,0,) cermets with different

TG fE, kJ/mol.
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contents of Co addition: (a) 17Ni-(10NiO-NiFe,0,4); (b)
(IONiO-NiFe,04); (c¢) 17(20Co0-Ni)-(10NiO-NiFe,0y4); (d)
(IONiO-NiFe,04); (e) 17(40Co-Ni)-(10NiO-NiFe,04); (f)
(10NiO-NiFe,04); (g) 17(70Co-Ni)-(10NiO- NiFe,0y)

17(10Co-Ni)-
17(30Co-Ni)-
17(50Co-Ni)-
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Fig. 4 Bending strengths of 17(xCo-Ni)-(10NiO-NiFe,0,)

cermet with different contents of Co addition
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Fig. 5 Fracture toughnesses of 17(xCo-Ni)-(10NiO-NiFe,Oy4)

cermet with different contents of Co addition
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Fig. 6 Hardnesses of 17(xCo-Ni)-(10NiO-NiFe,O4) cermet

with different contents of Co addition
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Fig. 7 Cross-section morphologies of 17(xCo-Ni)-(10NiO-
NiFe,0,) cermets: (a) x=0; (b) x=20%
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