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Abstract TiB. powders were prepared by mechanical alloying, and the effect of Zr and Ta substitution for Ti was in-

vestigated. It was possible to produce titanium diboride phase by mechanical alloying titanium and boron elemental

powders for 280 hours. The amorphization reaction, a common process which occurs during mechanical alloying, has

not been found. When zirconium of which atomic radius was larger than that of titanium was substituted for Ti, the

alloying time was greatly reduced. On the contrary, substitution of tantalum for titanium prolonged the alloying time
because of the less negative heat of formation of tantalum diboride than that of titanium diboride.
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Fig. 1. X-ray diffraction patterns of mechanically alloyed TiB.
powders at various milling time.

41 raw material
<<<<<<<< 70 h mitled , PR
————— 140 h milled N PP ,
I ~, o~
‘T’\ P 280 h milled -
7]
=)
=
=
3
o
[V
-
©
[oF]
I

. . , : . .
0 200 400 600 800 1000 1200 1400
Temperature (°C)

Fig. 2. DSC thermogram of the TiB. starting powders and
milled powders for 70, 140 and 280 h.
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Fig. 3. Scanning electron microscopy images of (a) the starting material, (b) powders milled for 70 h, (¢) 140 h, and (d) 280 h.

Fig. 4. Scanning electron microscopy images of the fractured
surface of sintered TiB, body. Titanium diboride powders
which were milled for 280 hours were hot pressed at 2000°C for
30 min at a pressure of 17 MPa.
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Table 1. The heat of formation of transition metal borides
and atomic radii of transition metals.

Transition |Heat of formation, | Transition [Atomic radii
metal borides | 4H* s (kJmol™") { metals (A)
TiB. -323.8 Ti 1.46
ZrB; -322.6 Zr 1.60
TaB; -209.2 Ta 1.47
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Fig. 5. X-ray diffraction patterns of mechanically alloyed TiB.
powders with (a) Zr substitution and (b) Ta substitution for Ti.
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Fig. 7. Scanning electron microscopy images of the Ta and Zr substituted powders. The milling time was 70 h and 280 h.
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