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| 1- Goal

To study the phase transformation kinetics
during continuous heating of a near- titanium alloy with
different initial microstructures

Methods

Differential Scanning Calorimetry (DSC)
Identification of precipitation and dissolution processes

In situ High Enerqy Synchrotron X-ray diffraction (XRD)
Identification AND quantification of microstructural phases
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2- Experimental

2.1. Material
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® 2- Experimental m .
2.1. Material: Initial microstructures \VAV/
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2- Experimental

2.2. Techniques: In Situ High Energy X-ray Diffraction
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2- Experimental

2.2. Techniques: DSC
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o | 3- Results
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3- Results
3.1. Bimodal microstructure \V/\V/
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3- Results

3.2. Lamellar microstructure
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3- Results

3.3. Beta quenched microstructure
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3- Results TU

® 3.3. Beta quenched microstructure
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|4- Summary

Wi

« In Situ High Energy XRD:

Reveals the phases and its weight/volume fraction as f(T)

The faster increase of the ag cell parameter at a threshold temperature of 500°C
may be due to the diffusion of alloying elements into 3 phase (Al, Fe and/or V)

- DSC:
Reveals that the a phase (identified by XRD) dissolves at different stages

depending on its morphology - fine lamella start to dissolve earlier than coarse
lamellae or globular a

- The bimodal and lamellar microstructures show the presence of a and 3

phases at different stages during heating (no metastable phases were
observed)

- The beta quenched microstructure presents a much more complex phase
transformation kinetics as a consequence of the formation of the metastable

phases a”’, o’ , W 4, W
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T |4- Summary TU

Start a+B= 5 dp End a+B-> B
(0) .
MICTOStrUGtUTE Lampariiies (°C) INCTeasIng = Temperature!(°C)
temperatire

DSE XRD o) DSE
Bimodal 425-450 450-500 500 875
Lamellar 500-550 575 500 875
Beta quenched 575 - - 850

Bimodal starts earlier due to the presence of smaller a-lamellae = higher surface energy

Outlook:
- Metallography of microstructures frozen at different stages during

heating to confirm the dissolution sequence of the different
morphologies

- The complex phase transformation kinetics of the Beta quenched
microstructure will be quantified by Rietveld analysis.
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