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Abstract: The titanium hydride was directly used as the raw material through component mixing,
compaction and sintering to manufacture the titanium alloy. The particle size and morphology of TiH,
change with the milling process and the microstructure of CP-Ti and Ti-6 Al-4V alloy were observed u-
sing scanning electron microscope. The dehydrogenation characteristics of TiH, powder was studied
using thermal gravimetric analysis. The thermal expansion technique was used to evaluate the sinte-
ring densification characteristics of compacts of TiH, and TiH,-Al-V powder. The results show that
the particle size of TiH, powder after ball milling is reduced rapidly with ball milling time adding and
the powder morphology change gradually from the original irregular to be the equiaxed. The compacts
of TiH, powders is easy to sintering densification due to the combination of dehydrogenation and
shrinkage of o-Ti in the process, which creates the fresh dehydrogenation titanium uniform during sin-
tering, thus leads to rapid densification and very high sintering relative density, higher than 99%. In
contrast, it is difficult to achieve a full densification of TiH,-Al-V alloy powder during sintering
process, which requires dissolution of alloy elements. The microstructure of sintered sample of TiH,
powders compacts appears typical pure titanium with equiaxed. The microstructure of TiH,-Al-V alloy
shows the typical lamellar like o+ characteristics with a uniform distribution of alloy element.
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R 1 TiH, MRULZRS (RESH/ %)

Table 1 Chemical constitutions of TiH, powder
(mass fraction/ %)
H Al Si O C N Fe Ti

3.79 0.08 0.007 0.46 0.012 0.016 0.14 Bal

K2 AFVEESMRUZRS (RESE/ )

Table 2 Chemical constitutions of Al-V powder(mass fraction/ %)

Al \% B C Cr Cu

Fe Mg Mn Mo Ni P

Bal 40-45 0. 003 0.01 0. 20 0.10

0.50 0.05 0.05 0. 30 0.05 0.02
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Fig. 1 SEM micrograph of as-received powder
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(a) TiH;; (b) Al-V alloy powder

JE R BE BRI 30min LP-A B3 . 225 XRD 734
FTH 5 2 W] 52 PR 1ok B2 B BK B 30min (14 48 45 5T 4
T .29 20nm Ze Ay DU AR $ 0 H BT R SR AR
IR AL o DAY A R A M 23 1 L B AT SRR . P A Bk i
L TS By R BORL T S50 e AN AU DU AR AR 5 ¥ 28 B
SR LN I ERLAZIR: 3R VN



66 BT /2013 4F 10

2 AFEERER R TiH, H R SEM &
(a)5min; (b)10min; (¢)30min; (d) 60min

Fig. 2 SEM micrograph of TiH, powder under different ball milling times
(a)5min; (b)10min; (¢)30min; (d) 60min
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Fig. 3 SEM micrograph and the elements distributions of fracture surface of compacted TiH;-Al-V powder sample

(a)fracture surface; (b) Ti; () Al; (DV
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Fig. 4 TGA mass loss curves as a function of temperature for

TiH, with different ball milling time
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Fig.5 The shrinkage rate of micron-TiH; and

nano-TiH; as a function of temperature
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Fig. 6 The influence of heating rate on the

density of the sintered samples
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Fig. 7 The influence of sintering temperature on

the densities of the sintered samples
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Table 3 The densities of sample at different sintering conditions

Powder Sintering Density before Relative density Density after Relative density
sample condition sintering/(g * cm™ %) before sintering/ % sintering/(g * cm™ %) after sintering/ %
17 (TiH2) 1200°C ,4h 3. 40 87. 40 4.51 100. 01
2% (Ti-6Al-4V) 1200°C ,4h 3.39 86. 90 4.31 97. 60
3% (Ti-6Al-4V) 1200°C ,6h 3.08 79.00 4.24 95. 94
4% (Ti-6 Al-4 V) 1400°C ,4h 3.08 79.00 4.32 97.50
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K8 sk ikf 4 SEMALUIESH () Tis (W) Ti-6AIM4V

Fig. 8 SEM microstructures of titanium and titanium alloys (a) Ti; (b) Ti-6Al-4V
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Fig. 9 SEM micrograph and the elements distributions of alloy elements of Ti-6 Al-4V
(a)fracture surface; (b) Ti; () Al; (DV
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