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Table T1 Grain boundary statistics after-partitioning according to the eight low Miller index rotation axes in the

sample A and sample B

Grain Sample A Sample B

boundary BN LF/ % NF /% BN LF /% NF /%
<001> 376 0.65 0.65 561 0.90 0.91
<011> 2851 4.74 4.94 3550 5.69 5.79
<012> 2249 3.82 3.90 3875 6.25 6.32
<013> 1912 3.29 3.32 2990 4.78 4.87
<Il1> 8848 16.15 15.34 8460 14.55 13.79
<112> 6264 10.71 10.86 7137 11.44 11.64
<113> 2383 4.01 4.13 3969 6.37 6.47
<122> 17508 30.44 30.36 13341 21.79 21.75

Note: BN—grain boundary number, LF—Iength fraction, NF—number fraction
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Fig.F1 Misorientation distributions of grain boundaries with specific rotation axis for sample A and sample B
(a) rotation around <001> (b) rotation around <011 > (c) rotation around <012>
(d) rotation around <013> (e) rotation around <111> (f) rotation around <112>

(g) rotation around <113> (h) rotation around <122>
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Table T2 Statistics of the {111}/{111}-NSBs within the HAGB in sample A and sample B

Sample Misorientation /u v w]/6 Pi!l% M, Wil®° Fil % F=Fi!%
<111>/15° 0.47 1.88 1.46 0.25
<111>/20° 0.59 1.34 2.00 0.30
<111>/30° 1.03 2.02 2.26 0.54
<111>/35° 1.36 1.56 2.20 0.70
<111>/45° 2.53 1.80 2.23 1.32
A <111>/50° 3.03 1.68 2.08 1.58 8.23
<111>/55° 2.63 1.38 2.09 1.36
<111>/60° 1.08 1.49 2.22 0.56
<112>/20° 0.73 1.21 1.95 0.37
<122>/20° 0.95 1.22 2.31 0.48
<122>/35° 1.50 1.49 2.39 0.77
<111>/15° 0.60 3.10 1.90 0.33
<111>/25° 0.62 2.32 2.00 0.33
<111>/30° 0.78 2.04 2.25 0.41
<111>/35° 1.14 1.12 2.00 0.58
<111>/40° 1.21 1.87 2.47 0.63
<111>/45° 1.69 1.44 2.16 0.87
<111>/50° 2.49 1.81 2.06 1.30
<111>/55° 2.88 2.13 2.32 1.51
B <111>/60° 1.57 2.78 2.27 0.85 11.96
<112>/15° 1.25 1.69 2.38 0.64
<112>/20° 0.86 1.28 2.43 0.44
<112>/30° 0.68 1.64 1.72 0.36
<122>/15° 1.55 1.51 2.20 0.80
<122>/20° 1.14 1.77 1.84 0.60
<122>/30° 1.25 1.38 2.05 0.65
<122>/35° 1.44 1.30 2.15 0.74
<122>/40° 1.80 1.20 2.13 0.92

Note: [uvw]—rotation axis; f—rotation angle; i—the ith group grain boundaries with a given misorientaion; P—
length fraction of the ith group grain boundaries; M;—multipes of random distribution; W—full width at half
maximum of weighted Gaussian misorientation distribution; Fi—Ilength fraction of {111}/{111}-NSB from the ith
group grain boundaries
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Table T3 Statistics of the {111}/{111}-NSBs within the LAGB in sample A and sample B

Sample Misorientation [u v w]/0 Pil % M Wil (°) Fil% F=%Fil%

<013>/5° 0.75 1.66 2.17 0.39

A <111>/5° 0.24 1.53 2.58 0.12 170
<122>/5° 0.74 2.01 2.01 0.39
<122>/10° 1.54 1.31 1.96 0.80
<012>/5° 0.70 1.98 2.42 0.37
<012>/10° 1.46 1.83 2.17 0.76
<013>/5° 0.71 2.42 2.03 0.38
<013>/10° 1.32 1.26 2.30 0.67

B <111>/5° 0.31 1.96 2.34 0.16 4.75
<113>/5° 0.67 1.80 2.46 0.35
<113>/10° 1.53 1.61 2.26 0.79
<122>/5° 0.71 2.19 1.88 0.38
<122>/10° 1.71 1.70 1.99 0.89
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Table T4 Information related to the formation of 11 {111}/{111}-NSBs between randomly located 2
Taylor orientation and their adjacent grains

Iy

0 grains of

{111}/{111}- The orientation of grains The orientatiom of adjacent grains Misorientation
NSB No. (901,D,92) Miller indexed (901,D,92) Miller indexed [uvw]/0

1 (90°,27°,47°) {4411}<-6-54> (235°,12°,57°) {1-1-7}<2-51> [-11-1]/45.7°
2 (88°,28°,47°) {338}<-4-43> (178°,43°,9°) {011}3<111-1> [-111]/56.7°
3 (92°,26°,45°) {113}<-3 -3 2> (25°,40°,81°) {4-912}<3-12 -10> [11-1]/43.9°
4 (89°,26°,51°) {5413}<-11 -9 7> (188°,43°,5°) {1-11-12}<102 -1> [-111]/53.8°
5 (92°,29°,46°) {338}<-4-43> (47°,34°,67°) {7311}<-5-147> [-111]/29.5°
6 (94°,31°,44°) {337}<-11-109> (65°,34°,57°) {10 -3 6}<6 10 5> [11-1)/19.5°
7 (92°,26°,50°) {5413}<-11-9 7> (157°,32°,14°) {2813}<9-76> [1-1-11/37.7°
8 (88°,28°,52°) {5412}<4-43> (37°,41°,75°) {3-46}<2-6-5> [11-1]/36.6°
9 (277°,28°,44°) {338}<97-6> (357°,45°,6°) {11010}<10 -1 0> [11-1]/55.6°
10 (94°,27°,45°) {4411}<-6-54> (48°,32°,72°) {315}<-1-21> [11-1]/26.3°
11 (94°,27°,48°) (44111<-6-5 4> (244°,34° 36°) (24-1}<0 14> [-111]/52.6°
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Fig.F2 {111}/{111}-NSB (GBas, GBcp and GBgr) formed between Taylor-oriented grains (A, B, and C) and
their adjacent grains (D, E, and F)
(a-c) OIM images (d-f) {111} overlapped pole figure grain boundary trace analyses
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Table TS Information related to the formation of {111}/{111}-NSBs between 3 Taylor-oriented grains and their
adjacent grains corresponding to Fig.F2

Grain Orientations of grains A, B, and C Orientations of grains D, E, and F Misorientation
boundary (o1, @, 92) Miller indexed (o1, @, ©2) Miller indexed [uwvw]/8
GBap A:94°31°,44° {337}<-11-109>  D:65°34°,57° {6-310}<5-10-6> [-111]/19.5°
GBge B:277°,28°,44° {338}<97-6> E:357°,45°,6° {11010}<10-10> [11-1]/55.6°
GBcr C:94°,27°,48° {4411}<-6-54> F:244°34° 36° {-24-1}<01 4> [11-1]/46.4°
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Table T6 Statistics of misorientations between randomly located 9 Taylor-oriented grains and randomly
located 9 Goss-oriented grains

Goss-oriented Taylor-oriented grains Euler angle (o1, @, ¢2)

grains Euler

angle (91, @, ¢2)

8052240°

802245°

8052745°

8592240°

85922945°

8592745°

902240

902245

9092745°

809040°
809045°
809050
8585945°
859040°
859045°
859050
9090<40°
909045°

<11-1>/54.5°
<11-1>/57.4=
<23-3>/60.6°
<23-3>/54.3°
<11-1>/50.4<
<23-3>/53.5°
<23-3>/56.9°
<23-3>/46.6°
<23-3>/49.8°

<11-1>/57.4°
<-111>/60.0°
<-111>/57.4°
<22-3>/56.5°
<11-1>/53.1°
<11-1>/56.0°
<-2-33>/59.1°
<11-1>/49.0°
<-2-33>/52.0°

<-2-23>/58.0°
<2-2-3>/60.4°
<2-2-3>/58.0°
<-1-12>/57.2°
<-2-23>/53.7°
<-2-23>/56.2°
<-2-33>/59.1°
<-2-23>/49.5°
<-2-33>/52.2°

<-111>/58.7°
<-111>/58.7°
<-322>/56.1°
<22-3>/58.0°
<11-1>/54.5°
<1-1-1>/57.4°
<-2-33>/60.6°
<1-1-1>/50.4°
<-2-33>/53.5°

<-232>/59.1°
<-111>/56.0°
<-111>/53.1°
<22-3>/60.4°
<11-1>/57.4°
<-111>/60.0°
<-111>/57.4°
<11-1>/53.1°

<-233>/59.1°
<-223>/56.2°
<-223>/53.7°
<-101>/58.0°
<-2-23>/58.0°
<-223>/60.4°
<-223>/57.8°
<22-3>/53.7°

<2-3-2>/57.6°
<1-1-1>/54.6°
<1-1-1>/51.8°
<2-2-3>/59.0°
<-1-11>/58.5°
<1-1-1>/58.7°
<3-2-2>/56.1°
<-1-11>/54.5°

<11-1>/56° <22-3>/56.2° <-1-11>/57.4°

<-233>/55.4°
<2-3-3>/52.0°
<-111>/49.0°
<-223>/56.5°
<-233>/59.1°
<-111>/56.0°
<-111>/53.1°
<11-1>/57.4°
<-111>/60.0°

<2-3-4>/55.2°
<-233>/52.2°
<-233>/49.5°
<-1-12>/57.2°
<-233>/59.1°
<-223>/56.2°
<-223>/53.7°
<22-3>/58.0°
<-223>/60.4°






