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Manufacturing Process and Mechanical Properties of Fine TiB Dispersed
Ti-6Al-4V Alloy Composites Obtained by Reaction Sintering

Masaru KoBAYASHI, Kunio FUNAMI and Chiaki OUCHI

Synopsis : Fine TiB dispersed Ti—-6Al-4V alloy composites, which expect high hardness, high strength, high wear resistance and superplasticity, were

developed using a powder metallurgy method. Boride powder and Ti-6A1-4V prealloyed powder were mechanically blended in a high energy

ball mill. The powder obtained was pressed into dies and consolidated by reaction sintering. The dispersed boride particles produced reactive

TiB in the matrix during sintering. In following hot isostatic press (HIP), samples showed a very fine microstructure of TiB dispersing homo-

geneously. At room temperature, hardness, compressive strength and wear resistance had the tendency to increase as blended boride content

increases. Especially, the composite obtained by blending MoB powder showed small size needle-like TiB dispersion and fine near B phase

matrix, and in blending MoB of 15 vol% showed a good wear resistance. In compressive and tensile test at 1173K, the TiB dispersed com-

posite exhibits m values of no less than 0.38 and large elongation, and resultantly superplasticity was confirmed.

Key words : powder metallurgy; Ti alloy; reaction sintering; composite material; mechanical property; superplasticity.
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Table 1. Chemical compositions of powders (wt%).

Powder Fe Si C N o Al V Ti

Ti-6Al4V {003 001 001 001 027 592 38 Bal

Powder B C N o
TiB,
MoB

CrB
FeB

1.45

0.27
0.13
024

31.00

1031
16.64
15.00

0.21

0.04
028
031

027

0.20
0.02
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Fig. 1. Temperature change in the reaction sintering of
green compacts blended with TiB,, MoB and FeB
(15 vol%).
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Fig. 3. Microstructure (SEM) after HIPing of TiB dispersed Ti—-6Al-4V alloy composites obtained by reaction sintering with

boride (15 vol%): (a) TiB,, (b) MoB, (c) CrB, (d) FeB.

Fig. 4. SEM and EPMA photographs after reaction sintering and HIPing of Ti—6Al-4V alloy composite blended with CrB

(15 vol%).
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Fig. 5. X-ray diffraction pattern after reaction sintering
and HIPing of Ti—-6A14V alloy composites blend-
ed with boride (15 vol%).
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Fig. 6. Microstructures (optical) after hot-rolling of TiB dispersed Ti-6Al-4V alloy composites obtained by reaction with boride:
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Table 2. Superplastic elongation and yield strength at
1173K of TiB dispersed Ti-6Al-4V alloy com-
posites after hot-rolling.

Blended Volume Yield strength,”MPa Elongation, /%
boride | fraction/% | 167x10% | 1.67x10%’ | 1.67X10%"' | 1.67X10"%"
TiB, 5 29.3 84 162 243
TiB, 10 27.0 11.0 161 163
MoB 5 6.5 5.0 235 235
MoB 10 15.3 5.3 267 265
CrB 5 4.3 2.0 84<* 98<*
CrB 10 7.5 3.1 69<* 63<*
CrB 10 15.6 8.2 57<* 47<*
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Fig. 10. Logarithmic plots for flow stress vs. strain rate as function of volume fraction of boride:

(a) TiB,, (b) MoB, (c) CrB, (d) FeB.
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