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Table 1 Heat treatment parameters and test number
Holding

Holding

No. temperature/’C  time/h Cooling
1 910 2 Water quenching
2 910 2 Furnace cooling to.790 C,
water quenching
3 910 2 Furnace cooling to'710 C,
water quenching
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Fig.1 Analyses of g grain boundary characteristics of the sample annealed at 910 ‘C for 2 h and water quenched: (a) orientation and

grain boundary map, (b) image quality map, and (c) distribution of CSL grain boundaries
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Fig.2 Microstructures of Ti-1300 alloy annealed at 910 “C for 2 h
and cooled to different temperatures: (a) 790 C, and
(b) 710 °C
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Fig.3 Analyses of orientation and corresponding pole figure of
sample annealed at 910 ‘C for 2 h and cooled to 710 C:
(a) orientation imaging map, (b) phase distribution map,
(c) pole figure from p1, B2 and fs, (d) pole figure from
colony P, Q and R, and (e) pole figure from colony GBax,
GBay, and GBas
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Fig.4 Analyses of polar orthographic projection about gi/4. twin boundaries and « variants growth direction: (a) colony R, £,

(b) colony P, f1, and (c) colony Q, A
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Fig.5 Analyses of orientation and corresponding pole figure of
sample annealed at 910 °C for 2 h and cooled to 710 C:
(a) orientation imaging map, (b) phase distribution map,
(c) pole figure from p1, B> and B3, and (d) pole figure from
GBay, GBas and a;
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Crystallographic Characteristics of f—a Phase Transformation at £ Grain Boundaries
in Ti-1300 Alloy

Guo Jun?, Jin Tounan!, Zhao Yongging?, Shu Qun', Du Shejun®
(1. Beijing University of Technology, Beijing 100124, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(3. Western Superconducting Technologies Co. Ltd, Xi’an 710018, China)

Abstract: In order to obtain the essence of the nucleation of secondary a phase and its variants selection in nearly g-type Ti-1300 alloy,
the relationship of the crystal orientation, geometric growth direction, quantity, distribution of secondary o-phase to p-phase grain
boundaries properties was investigated by electronic backscatter diffraction (EBSD). Results show that a certain percentage of <110> 7o5<
special boundaries occurs in the alloy with solid solution for 2 h at 910 <C followed by water quenching. When the alloy is slowly cooled
in the furnace at 910 <TC, there is a significant relationship between the secondary o phase from f—a phase transformation and g-phase
grain boundaries properties. The orientation of o phase in common g/f grain boundary is not unique, which has little effect on the
nucleation of the self grain boundary o phase variations, and there is less self grain boundary a phase of both sides. Both sides of the g
grain with special high angle grain boundaries (<110>7059 have the same (110) plane, which favors the formation of the heterogeneous
nucleation of the self-grain boundary a phase variants, and causes selective growth of the a variant in both sides of grain boundary.
Besides, special small-angle grain boundaries (<110>105<) also cause o variant’s selective growth, but the growth may only occur on one
side of the grain boundary, which is different from that of high-angle grain boundaries.

Key words: Ti-1300 alloy; phase transition; Burgers orientation; growth direction; electron backscattered diffraction (EBSD)
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