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ABSTRACT

In the present study, the effect of TiB, addition on the sintering behavior of ZrB, ceramics was studied
with hol pressing under Ar atmosphere. Hot pressing experiments were carried out in graphite dies at the
1700°C, 1800°C under Ar atmosphere. The sintering demsity increased with increasing TiB. contents. With
the addition of 10wt% TiBy, almost theoretical density cauld be achieved by hot-pressing at 1800°C. Zr-Ti-
Fe-B compound in hquid phase was observed from the EDS and WDS analysis. [t was considered that sin-
terabilily was enhanced due to the mass transfer through liquid phase formed at the sintering temperature.
In addition of TiB,, transition metal of groups IV, substitutional saolid sclution could be formed.
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Table 1. Characteristics of Starting Powders.

Sub- | Parti " .
stz‘;nce si;é(:lcrlr?) Impurities (wt%) Remark
ZrB, 1.52 | Metallic 0.1% As-received
TiB, 2 Oxygen 1.5~20% | As-received
Fe 5 Hydrogen loss 0.4% | As-received
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Fig. 1. Effect of TiB; content on the relative density
and porosity of ZrB; specimens hot pressed at
various temperature.
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Fig. 2. Scamming electran mucrographs of ZrB,-2Fe ceramics with various content of TiB..
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Specimens with the

compositions of (a) ZrBy5TiBs, (b) ZrBy10T1Be {¢) ZrB,-15TiB; and {d) ZrB,-20TiB, were hot pressed

at 1700°C for 1h in Ar atmosphere.
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Fig. 3. Eftect of TiB, content on the average gram
size of ZrB.,3Fe specaimens hot pressed at
various sintering temperature.
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at 1800°C for 1h in Ar atmosphere.
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Table 2. EDS Analysis of ZrB,-3Fe-xTiB, Ceramics
after Hot Pressing at 1800°C

Element Zr T
Specimen (%) (%)
ZrBy3Fe-bT1B, 53.9]1 6.09
ZrB,-3Fe-10TiB: 86.65 13.15
ZrBy-3Fe-15TiB; 78.34 21.66
ZrB;-3Fe-20TiB; 77.50 22.50
ZrBs-3Fe-30TiB, 75.94 24.06
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Table 3. Lattice Parameters of ZrB;-3Fe and ZrB,-

3Fe-30TiB,
Specimen ZrB,-3Fe Z1B,-3Fe-30TiB;
Lattice (A) (A
a 3.162 3.147
3.162 3.147
c 3.520 3.496
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