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Strain Rate Dependency of Strength in TiB Particle Reinforced Ti Matrix Composite

Kazuhisa OsAKO, Hiroyuki Toba and Toshiro KOBAYASHI

Synepsis : In this study, TiB particle reinforced Ti matrix composite has been produced using a relatively new powder metallurgy process, the spark

plasma sintering and its tensile properties have been investigated over a wide strain rate range. It has been clarified that tensile strength in-

creases moderately with an increase in the strain rate below £=10%s"!, and subsequently increases rapidly above it. This tendency is inter-

preted in terms of the Eshelby equivalent inclusion method.

The analytical results have suggested that the strain rate dependency of strength is simply attributable to that of unreinforced matrix and no
extra effects due to the addition of TiB particles are observed. The analysis also reveals that the lower bound estimate of the strength of the

TiB particle is several thousand MPa which exceeds that of SiC particle reported in earlier studies. It can be concluded that the TiB particle is

excellent in its in-situ strength and interfacial compatibility with the Ti matrix.
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Fig. 1. Geometry of a specimen for the static and impact
tensile tests.

E

37

(mm)

Fig. 2. Geometry of a specimen for the impact test using
the tensile type split-Hopkinson bar apparatus.
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Fig. 3. A SEM micrograph of the Ti/20vol%TiB compos-
ite.
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Fig. 4. X-ray diffraction patterns.
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Fig. 5. Vickers hardness and relative density in the
Ti/20vol%TiB composite.
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Fig. 6. Variations of Vickers hardness as a function of
temperature.
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Fig. 7. Tensile stress—strain relationships of the Ti/

20vol%TiB composite at various strain rates.
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Fig. 8. Ultimate tensile strength as a function of strain rate
in the Ti/20vol%TiB composite.
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Fig. 9. Prediction of axial stress inside a particle in the di-
rection of an applied stress. TiB volume fraction
and aspect ratio were assumed to be 20% and unity,
respectively.

Table 1. Comparison of composite yield strengths between
the experiments and the prediction by the Eshelby
equivalent inclusion method over a wide strain

rate range.
(MPa)
Strain rate (s") o, (Experiment) o, (Prediction)
6.1x10° 1028 780
6.4x10 1447 1422
1.1x10° 1546 1681
3.5x10° 1981 1696
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Fig. 10. Cross sectional SEM image of a fracture surface

in the Ti/20vol%TiB composite. Strain rate was
3.5X10%s.
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