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The influence of titanium hydrides on the grain refinement and mechanical properties of
Ti6Al4V (a+p) alloy was investigated. Formation and removal of By and & (fcc) hydrides were used
to refine the equiaxed microstructure of Ti6Al4V. Formation of the hydrides having o+, Bu and
Bu+d were made precisely by charging hydrogen loadings ranged from 0-0.1, 0.3-0.6 and 0.7-0.9
H/M, respectively, in a Sievert’s apparatus at T = 600 °C. X-ray diffraction (XRD) analyses showed
that all dehydrogenated specimens have been restored to original a and B without any residual
titanium hydride. Scanning electron micrographs show that strip-like nanostructures with the
thickness from 50 to 100 nm were produced within the original a grain. The volumetric density of
the observed nanostructure increases with the hydrogen loading, supported with the enlargement of
the peak broadening of a (102) in XRD. Similar, the measured microhardness was enhanced
increasingly with the hydrogen loading. However, the mechanical properties become failure once
the occurrence of 3. This is due to the generation of the micro cracks by the formation of 6 formed.
Therefore, it is concluded that o grain can be refined progressively down to the nanostructure
through the formation and removal of By followed with 5. Creation of the nanostructures from the
B treatment is beneficial to enhance the mechanical properties in TiGAI4V.
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Table 1. Variation in lattice constant, cell volume and full width at half maximum for Ti64

specimens
o phase B phase FWHM
sample
a c cell volume a cellvolume o(101) w(102) P(200)
Ti64-E 2931 4.673 34.80 3.218 33.34 0.22 - 0.37
Ti64-E-0.1 2.928 4.669 34.73 3.225 33.53 0.39 - 0.56
Ti64-E-0.3 2.934 4.678 34.88 3.229 33.66 0.39 - 0.57
Ti64-E-0.5 2.937 4.673 34.88 3.233 33.79 0.50 - 0.42
Ti64-E-0.6 2.937 4.678 34.91 3.231 33.72 0.59 - 0.47
Ti64-E-0.7 2.937 4.669 34.84 3.233 33.79 0.50 - 0.34
Ti64-E-0.9 2.937 4.673 34.88 3.229 33.66 0.69 - 0.43
Ti64
Disk-shaped ¢=12 mm, t=1.5 mm
l
900 °C for 1 h, furnace cooling, Ti64-Equiaxed( % # &
|
Hydrogen absorption
20 min at 600 °C*!
l
Hydrogen desorption
2 h at 600 °C, air cooling
{ l 1]
XRD, OM, SEM Microhardness test
Fig. 1 Flow chart for the experimental in this study.
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Fig. 2 XRD patterns of as-received and equiaxed structure for Ti64.
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Fig. 5 hydrogen absorption curves for Ti64 specimens.
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Fig. 6 hydrogen desorption curves for Ti64 specimens.
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Fig. 7 OM micrographs for (a) as-equiaxed Ti64, and Ti64 hydrogenated and dehydrogenated with
(b) 0.1, () 0.3, (d) 0.5, (e) 0.6, (f) 0.7 H/M, respectively.
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Fig. 8 SEM micrographs for (a) as-equiaxed Ti64, and Ti64 hydrogenated and dehydrogenated with
(b) 0.1, (c) 0.3, (d) 0.5, (e) 0.6, (f) 0.7 H/M, respectively.



*Si

internal standard DJ O . 9
K A kA
b/j\ 0.7
- . LJJ 0.6
S NS
> 0.5
=
G K uj\ C
Q 0.3
) = 0.1
= S 5 S Tie4-E
20 30 40 50 60 70 80
26

Fig. 9 XRD patterns for Ti64 alloys hydrogenated and dehydrogenated with 0.1, 0.3, 0.5, 0.6 and

0.7 H/M.
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Fig. 10 Variation of the hardness value for Ti64 alloys.
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