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ABSTRACT

Pe and Fe-Mo binder were used to produce TiB, based cermet by a pressureless smtering. The densification behaviour
of TiBy-Fe-Mo cermet duning liquid-phase sinlering in argon was stdied in relation to binder phase chuactertics. The
effects of Mo addition and sintering condrtion on the sintering behaviour and mechanical properties were also investigated.
TiBy-based cermets with Fe-Mo binder composition showed a better sinterability than the cermets with only Fe binder. Tn
TiB,-Fc-Mo cermet, higher densities in the wide temperature range were abtained and also fully densified sintered cermet
were obtained at 1873K. The enhancement in the densification phenomenon of TiB,-Fe-Mo system can be explajned by
mmproved liquid phase wettability assaciated with the roles of Mo component as solute atoms. When Fe-Mo binders were
used, cermets with a finer grain size and enhanced mechanical properties were produced. and new phases such as Fe,B and
Mao,FeB, were observed in the sintered cermet. The highest bending strength was obtained from the 20vol%Fe-Mo cermel,
and these hardness-fracture toughness combination in the wide binder compositions 15 better than that of TiBs-Fa cermet.
In order 1o improve mechamical properties, microstructure contral with high purity powiers is desirable, because high purity
powders prevent the formation of Fe,B and Moe,FcB; phases which comsume the ductile hinder phase.
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Table 1. Average Particle Size and Impurity of TiB, and
Metal Binder Powders Used in the Experiment

Materials A"e;?fg(uﬂigﬁde Tmpurity (mass %)
TiB, 18 C:008, N.0.14, 0:03
Fe 23 Si:02, Mn:03, Cu:0.1
Mo L5 Fe:0.15, W:0.15, 0:0.1

Fig. 1. Scanning electron micrographs Df maienal powders used in this study (a) TiB,, (b) Fe, (c) Mo powders.
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Fig. 2. Vaniaton of densification parameter with sintering
temperature for TiB;-20vol%Fe and TiB,- 1 5vel%be-3
vol%Mo cermets.
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Table 2. Contact Angles of TiB; and Mclten Metals at 1773K
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Fe 92’
Fe-10%W 40°
FE-10%Mo 25°
FE-15%Mao 27
FE-20%Ma 18°
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Fig. 3. Relation between sintering density and amount of Mo
binder to TiB4-20vol%FelMo cermet.
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Flg. 4. Optlcal microstructure of T182 10val%Fe-5vol%eMa
cermets sintered at 1973K for 3.6ks.
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Fig. 5. Scanning electron micrographs of cormets sintered at
1973K for 3.6ks ; (a) TiBs-20vol%Fe and (b) TiB,-
15vol%Fe-5vol%Mo,
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Fig. 6. X-ray diffraction patterns of TiB,-15vol%Fe and TiB,-
10vol%Fe-3vol%Mo cermets sintered at 1923K. for
3.6ks.
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Fig. 7. Relation between bending strenglh and metal binder
content for TiB,-Fe and TiB,-Fe-Mo cermets.
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Fig. 8. Relation between Vickers hardness and metal binder
content for TiB,-Fe and TiB,-Fe-Mo cermets
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Fig. 9. Relation between fracture toughness and Vickers
haidness for TiB;-Fe and TiB,-Fe-Mo cermets.
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