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Inr situ synthesis of multiple ceramic
particulates reinforced titanium matrix composites
(TiB+ TiC+ Y205)/Ti
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Abstract: The novel titanium matrix composites, (TiB+ TiC+ Y203)/Ti, which were reinforced with multiple ce-
ramic particulates in different sizes and shapes, were synthesized by the chemical reaction among Ti, B203, B4C and
rare earth metal Y by vacuum nom consumable arcmelting technique. The thermodynamical feasibility of the insitu
reactions has been analyzed. X-ray diffraction ( XRD) was used to identify the phases in the composites. Micro-
structures of the composites were observed by means of optical microscope (OM), scanning electron microscope
(SEM), electron probe and transmission electron microscope (TEM). The results show that the composites consist
of Ti, TiB, TiC and Y203. The reinforcements are distributed uniformly in the matrix. The crystal grain of the
composites is finer than that of pure titanium. TiB grows in needle shapes and TiC grows in equiaxed and near equi-
axed shapes. Y203 grows from nearequiaxed shapes to dendritic shapes with increasing the content of Y. Some
sphere-shaped reinforcements with nanometer sizes exist in the composites. The interfaces between reinforcements
of TiB, TiC and Y203 and Ti matrix are clear without any interfacial reactions.
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Table 1 Compositions of (TiB+ TiC+ Y203)/Ti composites

M ass fraction of starting material/ %

Composition of products ( volume fraction) / %

Sample No.
B4C B203 Y Ti TiB+ TiC Y203 Ti
1 0.87 0.41 0. 60 Bal. 5.00 0.91 Bal.
2 0.52 0.83 1.20 Bal. 3.10 1.90 Bal.
3 0.71 1.17 1. 80 Bal. 5.00 2.60 Bal.
4 100 100
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Fig. 1 Variation of Gibbs free energy AG with

temperature for reaction( 1)
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Fig. 2 X-ray diffraction patterns of

(TiB+ TiC+ Y203)/Ti insitu composites
1 —Sample 1; 2 —Sample 2; 3 —Sample 3
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Fig. 3 Optical micrographs of (TiB+ TiC+ Y203)/Ti composites and pure titanium

(a) —Sample 1; (b) —Sample 2; (¢) —Sample 3; (d) —Pure titanium
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Fig. 4 BSE image of (TiB+ TiC+ Y203)/Ti composites( a)
and elemental distributions ((b) 7(d))
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Fig.5 SEM micrographs of Y203
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Fig. 6 TEM micrographs of reinforcements((a), (c¢) and
(e)) and corresponding SADs((b), (d) and (f))
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