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Fabrication and Mechanical Properties of
Hot-pressed TiB:-ZrB: Ceramic System

Minoru MORIYAMA

The TiB2-ZrBz ceramic system, which have high hardnesses and electrical conductivities, were
sintered by the hot-pressing method from the mixed powders of TiBz and ZrBz. The mixed powders
with the compositions from TiB2 to ZrBz (0.2mo! step) were calcined at 1450 *C and then hot-
pressed at 2000° C for 3.6ks under a pressing pressure of 32MPa in ambient Ar gas of normal
pressure. As a result, the system had the solid solutions between TiB2z and ZrB: crystal structures.
The (TiB2)o.6(ZrBz)o.4 ceramics, for example, had the relative density of 96.56%, hardness of 33GPa,
flexural strength of 354MPa, fracture toughness (Kic) of 3.87 MPa m!? and Young's modulus of
449GPa. The ceramics is expected to use as ceramic mold materials that can form with electrical
discharge machine, corrosion-resistant electrode materials, and electro-conductive high-

temperature structural materials.
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Table 1 Compositions and mean particle diameters of the raw powders .

“Powder Compositions Mean particle
diameter (# m)

Ti Zr B N O Fe
TiB, 66.95 0 3141 026 037 09 o0.11 : 1.59
ZrB, 0 80.02 18.72 003 0.17 1086 0 2.12
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Fig.1 SEM micrographs showing fracture surfaces of
TiB:-ZrB; system for (a) TiB2z, (b) (TiBz)os(ZxrBz)o4, (c)
(TiB2)o.2(ZrBz)os, (d) ZrB: compositions. The TiB:z-ZrB:
system were sintered by hot-pressing with mixed TiBz
and ZrB; powders at 2000° C for 3.6ks under a pressing
pressure of 32MPa in Ar.
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Fig.2 Bulk density, theoretical density and relative
density as a function of ZrB; additive content for TiB;-
ZrB; system.
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Fig.3 X-ray diffraction pattern for the hot-pressed
samples of TiB:-ZrB; system. The peak diffraction
angles of (211) and (800) planes for TiB;-ZrB; system
decreased with ZrB; additive content.
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Fig.4 Lattice parameter of hot-pressed TiB:-ZrB:
system as a function of ZrB; additive content.
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Fig.5 Vickers hardness and flexural strength for
TiB2-ZrB; system as a function of ZrB: additive
content.
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Fig.6 Young's modulus and shear modulus for TiB;-
ZrB: system as a function of ZrB; additive content.
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- Fig.7 Fracture toughness (Kic) and Poisson's ratio for
TiBs-ZrB: system as a function of ZrB; additive
content.
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Fig.8 Sound velocity of ultrasonic impulse for TiB.-
ZrB: system as a function of ZrB; additive content.
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Fig.9 Content of ZrB; and electrical conductivity for
hot-pressed TiB;-ZrB; system.
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Fig.10 Comparison of relative densities of TiB:-ZrB:
system fabricated by hot-pressed method and
pressureless sintering.
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