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Abstract; The effect of the distributional homogeneity of TiB short fibers on tensile properties of Ti matrix composites
were studied. By mixing titanium powder in varied size ranges with boron powder and then using spark plasma
sintering, composites with nearly homogeneously and inhomogeneously distributed TiB fibers were prepared; and two
corresponding models of composites were built by finite element modeling. The tensile test results show that the fiber
distribution affects little the Young’s modulus and tensile strength of the composites; while the less homogeneous
distribution of the fibers, the worse tensile ductility of the composites. Moreover, with increasing the TiB volume
fraction, the difference in ductility of the two composites becomes bigger. When the volume fraction of TiB reaches
10% , the tensile strain of the nearly homogeneous composites is 14. 8% , which is much higher than that of the
inhomogeneous composites (6.2% ). Modelling results confirm that the homogeneity of fiber distribution affects little of
the Young’s modulus and tensile strength of the composites, and also reveal that the inhomogeneous composites possess
an inhomogeneous distribution of stress and more concentrated local stress, leading to higher risks of fracture.
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Fig. 1 Micro morphologies of as-etched smallTi-7. STiB (a,b)
and LargeTi-7. 5TiB (c,d) composites
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Fig. 2 Tensile stress-strain curves of titanium matrix

composites and pure Ti
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Table 1

Mechanical properties test results of as-prepared

titanium matrix composites and pure Ti

Sample E/GPa R, ,/MPa R, /MPa A/ %
SmallTi 112 315 435 36.3
LargeTi 110 308 426 36.6
SmallTi-5TiB 123 534 722 20.1
LargeTi-5TiB 122 529 715 19.3
SmallTi-7. 5TiB 130 587 768 18.5
LargeTi-7. 5TiB 129 582 756 13.2
SmallTi-10TiB 135 632 818 14.8
LargeTi-10TiB 133 624 801 6.2
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unit’ s profile were displayed) : (a) homogeneous

distribution; (b) inhomogeneous distribution
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Fig. 4 Modeled tensile stress-strain curves of the Ti

composites homogeneously and inhomogeneously

distributed with 7.5 vol% TiB fibers

[l S. Mises _ Il

(Avg:75%) &

- +4.200e+02 | =5 &
: +4.033e+02 || & . c
+3.867e+02 || ¢
+3.700e+02
+3.533e402
+3.367e+02
+3.200e+02
+3.033e+02
+2.867e+02
+2.700e+02
+2.533e+02
+2.367e+02
+2.200e+02

2 IL S, Max. Principal 5
‘ - (Avg:75%) y s et”

p 422000403
|| B 42050403
: +1.9006403
v +1.750e+03
+16006+03

204 +1.450e+03
) +1.3000403 /
o 411500403 . ”.;}h
7 || EF +100esa3 . et

+8.500e+02 ~ St
+7.0006+02 . ’Q\“ ﬁy
+5,5000+02 N

- +4.000e+02

A5 0.4% % TFTHHEA I R & L EH
B A Fe R R E S oA
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Ti-Mises TiB-maximum principle stress
Model
Average  Max. Aaverage Max.
Homogeneous 371 402 1751 2575
Inhomogeneous 371 404 1740 2878
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