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Table 1 Composition of IMI834 initial forged slab (wt.%)
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Table 2 Rolling process of IMI834 plate
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Fig.1: Metallographic photograph of the initial slab structure.
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Fig.2 The texture characterization results of the 32 mm plate

material. (a) Pole figure; (b) The corresponding inverse pole figure
color spectrum for (c) and (d); (c) The RD inverse pole figure; (d) a
superimposed lattice orientation map on (c).
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Fig.3 Recrystallization characteristics and interfacial misorientation of
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432 mm plate (a) Distribution of recrystallized grains; (b) Fraction
map of recrystallized area; (c) Colored of grain boundary
misorientation; (d) Distribution of grain boundary misorientation
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Fig.4 Texture characterization results of 610 mm plate. (a) Pole figure;
(b) Corresponding color spectrum of (c¢) and (d); (c) Inverse pole
figure color map in the RD; (d) a superimposed lattice orientation map

on (c).
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Figure 5 Analysis of recrystallization characteristics and interfacial

misorientation of 10 mm plate. (a) KAM map; (b) Recrystallization
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distribution map; (c) Recrystallization area fraction map; (d) Grain
boundary misorientation color map; (e) Distribution of grain boundary

misorientation.
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Fig.6 Texture characterization results of 1.0 mm sheet (a)-(d) correspond to cross-rolling, (e)-(h) correspond to conventional rolling:

AE T L

(a) and (e) Pole figures; (b) and (f) RD direction inverse pole figure with color-coded orientation map overlaid on lattice orientation

map; (c) and (g) Recrystallization distribution maps; (d) and (h) Recrystallization area fraction maps.
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Fig.7 Microstructure morphologies of 81 mm sheet under different

heat treatment conditions after cross-rolling (a) As-rolled (b) 1015°C
(c) 1020°C (d) 1025°C (e) 1030°C
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Fig.8 Microstructure morphologies of 81 mm sheet under different
heat treatment conditions after conventional rolling (a) As-rolled (b)
1015°C (c) 1020°C (d) 1025°C (e) 1030°C
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Fig.9 Statistical results of primary a-phase under different heat
treatment conditions
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Fig.10 Precipitation behavior of cross-rolled 1.0 sheet under different
heat treatment conditions (a) As-rolled (b) 1015°C (c¢) 1020°C (d)
1025°C (e) 1030°C
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Table 3 Component analysis results of precipitate phase and

matrix using EDS point scanning (wt.%)
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Effects of Rolling Deformation and Solution Treatment on the Microstructure and Texture
of IMI834 Plate
Nan Yang?, Ruigin Wang', Lichao Shi!, Zhiting Chen', Heng Yang', Chen Peng', Shuang Zhang?
(1. Western Metal Materials Co., Ltd., Xi’an 710201, China)
(2.Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: IMI834, as a high-performance titanium alloy resistant to 600°C high temperatures, faces limitations in its application due to issues such
as a narrow processing window, weak deformation ability, and high deformation resistance. Although controlling the sheet's microstructure and
texture by adjusting the rolling thickness and post-rolling heat treatment is feasible, related research remains insufficient. In this study, scanning
electron microscopy and backscattered electron diffraction techniques were employed to investigate the effects of deformation and solution treatment
temperature on the microstructure and texture of IMI834 sheets. The results indicate that as the rolling deformation increases, the sheet's
microstructure gradually transforms into banded and equiaxed fine-grained structures, with the banded structure exhibiting an RD texture.
Additionally, reversing the rolling direction can increase the proportion of equiaxed fine-grained structures. Appropriate solution treatment can
effectively weaken the basal texture, thereby reducing the sheet's deformation anisotropy. This study provides both theoretical and practical
foundations for controlling the texture and improving the performance anisotropy of near-o high-temperature titanium alloy sheets.
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