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ABSTRACT

The microstructure and mechanical properties of TiB,-W composites which were prepared by HPCS method, known as a novel

process with simultaneous synthesis and sintering were investigated. With increasing tungsten contents, the formation of a ternary
horide compound, TiWB,, and the improvement of mechanical properties increased with amount of TIWB,. TiB, composite with 30
vol% W had the highest values in the physical properties. The Relative density, flexural strength and hardness of TiB,-30vol%W

composite sintered at 1300°C, 3000 A under the pressure of 60 MPa were 97.2%, 411.5 MPa and 22.36 GPa, respectively.
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Fig. 1. Overview and Schematic diagram of HPCS process.

20 3
Ti 2B w 5.10,15,20,30
vol%
mixing = ball mill
drying
preform ——— 50kg/cw
Synthesis
and [*+—— 1300°C, 60, 3000A
sintering
TiBz-W XRD.SEM,WDS.EDS
composite density, strensth.hardness

Fig. 2. Flow chart of experimental procedure.
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Fig. 3. X-ray diffraction patterns of TiB,-W powders synthe-
sized; (a) TiB,-5 vol%W, (b) TiBy-10 vol%W, (c) TiB,-
15 vol%W, (d) TiB,-20 vol%W and (e) TiB»-30 vol%W.
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Fig. 4. SEM photographs of T1B2-W composues synthcmzed (2) TIB') 5 vo]%W (b) TiB»-10 vol%W, (c) TiB,-15 vol%W, (d) TiB,-

20 vol%W and (e) TiB-30 vol%W.
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Table 1. Changes Applied Time of TiB,-W Composile with
Vari-ous W Contents

[ Addition of W (vol%) | 5 | 10 | 15 | 20 | 30

Time (sec) 147 | 156 | 163 | 172 | 187
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Fig. 5. Relative density of TiB,-W composites sinered by
HPCS:; (a) TiB3-5 vol%W, (b) TiB,-10 vol%W, (c) TiB,-15
vol%W, (@) TiB,-20 vol%W and (&) TiBo-30 vol%W.
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Fig. 6. X-ray diffraction patterns of TiB,-W composites sin-
tered byHPCS; (a) TiB,-5 vol%W, (b) TiB,-10 vol%W,
(c) TiB,-135 vol%W, (d) TiB,-20 vol%W and (e) TiB,-
30 vol%eW.
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Fig. 7. EDS patterns of TiB,-15 vol%W composites sintered by
HPCS.
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Fig. 8. WDS patterns of TiB,-15 vol%W composites sintered
by HPCS.
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Fig. 9. SEM photographs of TiB,-W composites %mtered by HPCS; (a) TiB»-5 vol%W, (b) TIB7 ]O vol%W (c) TiB,-15 vol%W, (d)

TiB,-20 vol%W and (e) TiB,-30 vol%W.
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Fig. 10. Bending strength of TiB,-W composites sinered by
HPCS; (a) TiB,-5 vol%W, (b) TiB,-10 vol%W, (c)
TiBy-15 vol%W, (d) TiB,-20 vol%W and (e) TiB,-30
vol%eW.
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Fig. 11. Vickers hardness of TiB,-W composites sinered by
HPCS; (a) TiBy-5 vol%W, (b) TiB,-10 vol%W, (c) TiB,-
15 vol%W, (d) TiB,-20 vol%W and (e) TiB,-30 vol%W.
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