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Fig.1 Orientation spread figure of TC11 alloy
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Fig.2 Phase map of TC11 alloy
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Table 1 Different EBSD test parameters of TC11 alloy

Test No. Area/mm? Magnification Step size/pm Average CI (confidence index) a/f (phase ratio)
1# 10x8 35 7 0.3 0.895/0.047
24 6x4 100 7 0.46 0.998/0.002
3# 2.5%2 50 7 0.42 0.997/0.003
4# 1.2x1 100 2 0.46 0.994/0.006
St 0.64%0.5 200 0.8 0.5 0.996/0.004
6 0.11x0.086 1000 0.25 0.57 0.974/0.026
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Fig.3 Orientation spread figures of EBSD test in Table 1: (a) 1#, (b) 2#, (c) 3#, (d) 4#, (e) 5#, and (f) 6#

max=10.351 b
) 7.012 s & - O

4750
3217
270 2048
1478 2.056
1.000 1434
h n R E E E

C
s E F a
6.062 - - -
4.059
R A a
2015
1419
1.000
0.705
UEQT
00

max=47.230
24842
13.066
6.872

3615

1.901

1.000

0526

max=51653 g
26766
13.870
7.187
3724
1.930
1.000
0518

Bl 4 21 1#~64EBSD k% o 1) ODF
Fig.4 ODF figures of a phase of EBSD test in Table 1: (a) 1#, (b) 2#, (c) 3#, (d) 4#, (e) 5#, and (f) 6#
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K5 6# EBSD Wi a 405 B AR IR K
Fig.5 Pole figures of 6# EBSD: (a) a phase and (b) /S phase
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Fig.6 Texture spread figure of 6# EBSD
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Fig.7 Pole figures of a (a) and f phase (b) of 1# EBSD
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Table 2 Area fraction of fiber texture of a phase in different
EBSD test of TC11 alloy (%)

Fiber texture 1# 2# 3# 4# S5# (4
<1601619>/[001] 283 259 21.8 61.6 682 69.8
<2110>/[001] 115 114 84 253 294 289
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Fig.8 ODF figures of a phase by XRD test

b

max=10.711
7.214
4859
3273
2204
1.485
1.000
0.674

$2=0°

Kl 9 XRD 5 EBSD Kl #3 g #H ODF KX} bk
Fig.9 ODF figures of S phase by XRD (a) and EBSD (b) test
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Multi-scale Texture Analysis of Titanium Alloy Made by Laser Additive Manufacturing

Zuo Yuting'?, Wang Shuming®, Li Cong?, Zhang Limin*, Zhu Yanyan’
(1. Guohe General Testing and Evaluation Certification Co., Ltd, Beijing 100088, China)
(2. Guobiao (Beijing) Testing & Certification Co., Ltd, Beijing 100088, China)
(3. Beihang University, Beijing 100083, China)

Abstract: According to the microstructure characteristics of laser additive manufactured titanium alloy, the texture of laser additive
manufactured TC11 alloy was investigated by EBSD and XRD, from micron scale to centimeter scale, and the effect of scanning area of
EBSD on the texture was analyzed. The results show that the textures tested by EBSD are consistent with the results of XRD. The S phase
of TC11 alloy shows the <001> fiber texture parallel to the building direction and weaker (001)[010] plate texture, and the o phase
exhibits two fiber textures, <1601619>//[001] and <2110>//[001].

Key words: laser additive manufactured titanium alloy; texture; EBSD
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