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Effects of Initial Microstructures on the Hot
Formability of Ti-10V-2Fe—-3Al Alloy
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ABSTRACT
A study has been made to investigate how the formability of Ti-10V-2Fe-3Al alloy is

related to the initial microstructure and process variables such as temperature and strain

rate. It has been found that the deformation resistance at high temperature is increased

with the increase in the thickness of grain boundary @ (GBa) and/or acicular a phase,

and however, the effect of ¢ morphology on the hot formability is considered insignificant

due to the breakage of GB e and/or acicular e into several equiaxed a particles.
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Table 1. Summary of heat treatment and

microstructures.

No Heat treatment Microstructure
1Tl 840°C/30min/WQ Retained 8 + martensite
T2 840°C/30min/WQ Thin GB o

- 740°C/1ht/WQ Acicular a in 8 matrix
T3 840°C/30min/FC to 740°C Thick GB «

) 740°C/30min/WQ Martensite in 8 matrix
T4 840°C/30min/FC to RT Thin GB «

740°C/1hr/WQ Widmanstitten a

Table 2. Flow stress at the strain of 0.7.

Stain rate (/sec)
25 25 025 0025
840 1798 1373 1103 700
Temper| 740 2477 1811 1385 1048
-ature
) | 640 3388 2617 2165 1490
510 1698 5762 ) } Fig. 1. Micrographs of . Ti-10V-2Fe-3Al alloy
produced by different heat treatment
processes.
(a) As-received (b) HT4
(c) HT2 (d) HT3
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True stress-true strain curves for
different microstructures, obtained by
compression tests at 740C and 8407TC.

(strain rate = 0.2/sec)

Fig. 4. Gear reverse

Effective Strain

Effective Strain

The simulated effective strain during

forging  process (initial ~ workpiece
temperature = 740°C)

(a) finishing step, (b) piercing step
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idle produced by
forging process

(a) 840°C, top view

(b) 840°C, bottom view

(b

Fig. 5. Microstructures of forged products

(a) HT2 (b) HT3

hot



Fig. 6. SEM micrographs representing deformed
HT3 microstructures after compression
tests at 740°C (Initial microstructure of
HT3 contained only thick grain boundary
a.)

(a) 10% compression (b) 20% compression
(¢) 40% compression (d) 60% compression
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compression tests

Fig. 7. Deformed HT4 microstructures after

at  740°C (Initial

microstructure of HT4 was Widmanstitten

a.)
(a) 40% compression

(b) 60% compression



