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®1 TB6AEUFEMS
Tablel Chemical composition of TB6 alloy (w/%)

Element Content(min) Content(max)
\Y% 9 11
Al 2.6 34
Fe 1.6 2.2
(¢} - 0.13
C - 0.05
N - 0.05
H - 0.015
Y - 0.005
Others, individual - 0.1
Others, total - 0.3
Ti Bal. Bal.

K1 TB6 &4HW BB OM J SEM M fv
Fig.1 OM (a, b) and SEM (c, d) morphologies of /5 fleck

P2 T i e il EDURE [ e e

Fig.2 In situ tensile sample diagram (a) and sample billet (b)

A3 A o e BB e A 0

Fig.3 In situ tensile device (a) and sample to be tested (b)
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Normal area

p fleck area

Transition aree
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K4 B4 B XIEM SEM & Hi2H 21

Fig.4 SEM microstructures containing the f fleck area (a): (b) normal area, (c) transition area, and (d) f fleck area
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p fleck location
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Labeling of S fleck
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Fig.5 Location (a) and labeling (b) of § fleck in sample

100 pm

B 6 =zt pBEXM EDS Ml EPMA &AL B
Fig.6 EDS (a) and EPMA (b) line scanning mark across the

fleck area
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Fig.7 Composition line scanning results by EDS
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Fig.8 Composition line scanning results by EPMA
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Fig.9 EPMA mappings of element Ti (a), V (b), Al (c), and Fe (d)

200 pm

10 AN [ X 33 4 DR 0 it o B
Fig.10 Vickers hardness test positions for different areas: (a) f

fleck area and (b) normal area

ATLLE . B BRI 8 AN 4k ICHE 5 P 3 (E N
3449.6 MPa, MIAMEA R R (C.V) A 1.3%, IEFIX
WA I 8 ASPHI{E N 3371.2 MPa, 2% 2% (C.V)
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Table2 Vickershardness of different areas (%X9.8 MPa)
Point 1 2 3 4 5 6 7 8 Avg
p fleck 356 345 353 356 353 347 347 358 352
Normal area 345 343 347 349 347 342 342 340 344
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Fig.12 In situ tensile loading process and sample surface morphology evolution: (a-b) initial, (c-d) 100 N, (e-f) 500 N, (g-h) 1200 N,
(i-j) 1370 N, and (k-1) fracture
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Fig.13  Slip band in S fleck area F T 2L oA o A IR .
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Microstructures of crack tip: (a) grain orientation distribution diagram, (b) phase distribution, (c) band contrast, and (d) GND
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Fig.17  Tensile fracture of normal microstructure of TB6 alloy:
(a) crack initiation surface and (b) crack propagation

surface
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Microstructures near the crack: (a) grain orientation distribution diagram, (b) phase distribution, (c) band contrast, and (d) GND
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Cracking and fracture of in situ tensile specimen: (a) crack initiation, (b) crack tip, (c) crack initiation surface, and (d) crack
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Effect of g Fleck on Properties and Tensile Defor mation Behavior of
TB6 Titanium Alloy

Shi Puying'?, Liu Xianghong?, Li Jianwei’, Wang Kaixuan®, Wang Tao®, Wu Ming® Zhang Fengshou®, He Weifeng'
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(3. Army Aviation Military Representative Office Stationed in Jingdezhen, Jingdezhen 333002, China)

Abstract: It is generally believed that the “f fleck” in TB6 titanium alloy will reduce the mechanical properties of the component, and the
main cause of the f fleck in TB6 alloy is Fe element segregation. In this research, the differences of microstructure, chemical composition
and hardness between f fleck and normal area were analyzed by OM, SEM, EDS and EPMA, and the effect of f§ fleck on the tensile
deformation behavior of TB6 alloy was studied. The results show that the content of primary a phase in f fleck is less than 5%, and the f
grain size is coarse up to 580 wm, which is more than 60 times of normal grain size. The Vickers hardness of f fleck is slightly higher than
that of normal area. The results of composition analysis show that there is no significant difference for V and Fe content between £ fleck
and normal area, but there are fluctuations and uneven distribution of Fe content within the microregions . Fe content dispersion in £ fleck
is higher than in normal area. The segregation of V and Fe elements in microregions is the main reason for the difference in the phase
transition temperature of TB6 alloy during subsequent heating and deformation. The preconverted f grains grow rapidly due to the lack of
pinning by grain boundary a phase. In the process of in situ tension, the crack starts at the grain boundary of the coarse f grain, and grain
boundary and intra-crystal slip are the main deformation modes of f fleck structure. The fracture mode of TB6 alloy containing £ fleck is
intergranular and transgranular mixed fracture mode.

Key words: TB6 titanium alloy; f fleck; in situ SEM tensile; deformation behavior; intergranular and transgranular mixed fracture modes
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