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Microstructure analysis of near g Ti-1300 alloy
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Abstract: The microstructure changes of near # Ti-1300 alloy, including the originally forged sample, the solution treated
and the quenched sample (# and (a+f) solid solution state) and solution treated and aged sample, were investigated in
detailly by SEM and TEM. The results show that, in the as-forged alloy, the twinning deformation behavior occurs in the
primary o phase, the f/—o phase transformation also occurs in the base f phase. During the (a+f)-solutionized condition
of the forged samples, the twinning o phase is still found in the residual o phase. The twinning a phase has two different
variants (a; and @), the a; variant is rotated about 60° with respect to a, variant, and the two variants have 60°
angle twinning relationship with the base a phase, the orientation relationship can be described as follows:
{1120} 4, twinning// {11203} 4, (0001, rwinning /{1101),. The aging characteristics of Ti-1300 alloy are similar to the other near
p titanium.
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Fig. 1 SEM images of Ti-1300 samples with different treatment states: (a) Originally as-forged sample; (b) High magnification

image of Fig. 1(a); (¢) 770 ‘C, (a+p)-solutionized and quenched sample; (d) 860 ‘C, S-solutionized and quenched sample

2 BIER Ti-1300 A4 MRHE TEM %
Fig. 2 Low magnification TEM image of as-forged Ti-1300
alloy
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Fig. 3 High magnification TEM images, SAED pattern and EDS spectra of as-forged Ti-1300 alloy: (a) Long strip « phase (inset is
a nano-beam diffraction pattern taken from white circle); (b) Selected-area diffraction pattern taken from Fig. 3(a) along (10T0)a

zone axis; (c) EDS image of Zone 1 in Fig. 3(a); (d) EDS image of Zone 2 in Fig. 3(a)
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4 BRI Ti-1300 AP ERIE o K TEM A1 SAED fEff
Fig. 4 TEM images and SAED patterns of spherical primary o phases in as-forged Ti-1300 alloy: (a) Net dislocation structure;

(b) SAED pattern taken from Fig. 4(a) along (1 150)a zone axis; (c) Micro-slip bands; (d) SAED pattern taken from Fig. 4(c) along

{0001y, zone axis
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Fig. 5 TEM images and SAED patterns of grid-like microstructure in as-forged Ti-1300 alloy; (a) TEM image; (b) SAED pattern

taken from Fig. 5(a) along (011) 5 zone axis; (c) Dark-field TEM image of nano-scale w precipitates; (d) Dark-field TEM image of

o plates in matrix
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Fig. 6 TEM images and SAED patterns of
(770 'C, 2 h) water quenched Ti-1300 alloy: (a)
Low-magnification TEM image; (b) SAED pattern
taken from residual « phase along [1120] o Zone
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Fig. 7 TEM images and SAED patterns of different aging conditions samples after (860 ‘C, 2 h) quenched treatment: (a), (b) Aged
at 300 C for 20 h; (c), (d) Aged at 500 °C for 6 h; (e), (f) (300 C, 20 h) water quenched plus+(500 C, 6 h) water quenched sample;

(g) Key diagram of [113]4 zone axis with additional reflections corresponding to two kinds of w variants; (h) Key diagram of [113]s

zone axis with additional reflections corresponding to two kinds of o variants
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