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Table 1 M echanical properties of SHS/PHIP TiB-xTi cermets

Specimen | DEMSIY, Relative  Hardness Bending Tensile  Compression Elastic  Fracture toughness
/(gtem™ ) density/ % HRA  strength/MPa strength/ MPa  strength/GPa  modulus/ MPa  /(MPasm™ “?)

TiB4O-Ti  4.248 94.31 82.68 192.72 140.0 1.74 191. 54 6.11
TiB50-Ti 448.72 224.2 2.11 226.95

TiB6O-Ti  4.373 97.04 84.30 514.92 279.6 2.41 271. 44 6.22
TiB70-Ti  4.437 98. 45 87.81 416. 40 248.8 2.26 326.17 6.15
TiB8O-Ti  4.398 97.57 86.70 276. 96 206. 7 2.23 391.42 5.23
TiB100 4.368 96. 86 87.90 225.24 103. 3 1. 43 550. 00 3.36
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Combustion synthesis of TiB-Ti cermets

WANG Jiarli', ZHANG Guang sheng', ZHANG Xing hong’
(1. Department of Mechanical Engineering, Anhui Institute of M echanical and
Electronical Engineering, Wuhu 241000, China;
2. Center for Composite M aterials, Harbin Institute of T echnology, Harbin 150001, China)

[ Abstract] The TiB-Ti cermets with high relative density were fabricated by self-propagating high temperature synthesis and pseu-
do hot isostatic pressing (SHS/ PHIP) process. The effect of Ti content on TiB-x T1i cermets was investigated. The adiabatic temper-
atures, combustion temperatures and combustion velocity decrease with T1i content increasing for TiB-x Ti system. The synthesized
TiB-Ti cermets mainly consist of TiB and Ti phases, but little TiB, phase exists in some products. TiB phase has three morphologies,
i. e. needle-like, rodlike, platelike, in the microstructure of synthesized TiB-x Ti composites. The size of TiB grain decreases with
an increasing amount of metal addition. The introduction of Ti into TiB-x Ti cermets results in a drastic increase in the bending
strength, tensile strength, compression strength, fracture toughness, and the maximum value is obtained with the addition of 40% T

(mass fraction) . It is proved that 40% metal content is the optimal constituent for synthesized TiB-Ti cermets.

[ Key words] combustion synthesis; pseudo hot isostatic pressing; cermet; titanium boride
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