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AT 50 kg B55E, AR AL 22 o W 1.
H B FaE R K A AR, w1 A 4
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% 1 Ti-Al-V-Mo-Cr-Zr-Nb-Fe 54 & AL 53 (5 i 53
B, %)
Table 1 Chemical components of Ti-Al-V-Mo-Cr-Zr-Nb-Fe

alloy (mass fraction,%)

Location Al \% Mo Cr Zr Fe Nb

Top 327 826 404 211 987 0.50 048

Bottom 349 872 426 222 200 055 0.51
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Fig. 1 Schematic illustration of heat treatment process of

alloy
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Fig. 2 Optical microstructures and hardness distribution of alloy through o+f forging: (a) Edge; (b) 1/2R; (c) Core; (d) Hardness

distribution
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Fig. 3 Optical microstructures of alloy
solution treated at 750 ‘C for 0.5 h:
(a) Edge; (b) 1/2R; (c) Core
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Fig. 4 Optical microstructures of alloy

solution treated at 800 C for 0.5 h:
(a) Edge; (b) 1/2R; (c) Core
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Fig. 5 Optical microstructures of alloy

aged at 510 C for 8 h after solution
treated at 750 ‘C: (a) Edge; (b) 1/2R;
(c) Core
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Fig. 6 Optical microstructures of alloy

aged at 510 C for 8 h after solution
treated at 800 ‘C: (a) Edge; (b) 1/2R;
(c) Core

B7 HEah I‘Jlm.mrﬁw(sw T, 8 h)HTxﬂWJEF 1/2R 4t 1¥) SEM 14
Fig. 7 SEM images showing microstructure of alloy at 1/2R after being aged at 510 C for 8 h and different solution treated

temperatures: (a) Solution treated at 750 “C; (b) Solution treated at 800 ‘C
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Fig. 8 Hardness distribution of alloy under different

treatments: (a) Solution treated for 0.5 h; (b) Aging at 510 'C
for 8 h
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Table 2 Mechanical properties of alloy after different heat treatments

Heat treatment Location R./MPa Ry02/MPa Al% Z1% Kic/(MPa:m'?)
Edge 1294 1241 8.5 23.5 66.1
(750 'C, 0.5 h, AC)+(510°C, 8 h, AC) 1/2R 1337 1310 8.5 21.5 59.8
Core 1389 1352 6.5 20.0 54.5
Edge 1458 1435 4.0 11.5 48.7
(800°C, 0.5 h, AC)+(510°C, 8 h, AC) 1/2R 1437 1407 5.0 15.5 43.6
Core 1402 1358 5.5 15.5 41.2

Ry, is ultimate tensile strength; Ry, is yield strength; 4 is elongation; Z is reduction in area; K is fracture toughness.
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Fig. 9 Crack propagation paths of alloy processed using image pro plus 6.0: (a) Edge; (b) 1/2R; (c) Core
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B 10 £:(800°C, 0.5h, AC)+(510 C, 8h, AC)H ¥k i S I URE (1 b 114141
Fig. 10 Fractographs of fracture toughness specimens after solution-treated under (800 C, 0.5 h, AC)+(510 C, 8 h, AC) condition:
(a)~(c) Edge; (d)—~(f) 1/2R; (g)—(i) Core
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Effect of microstructure inhomogeneity of forgings on
microstructure and mechanical properties of
new near f titanium alloy

CHEN Qiang', WANG Qing-juan', WANG Ding-chun?, LIU Ji-xiong®, LI Qiang', ZHOU Xiao', LIANG Bo'

(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. Institute of Baoji Titanium Industry Group Co., Ltd., Baoji 721014, China)

Abstract: The influence of inhomogeneity of original microstructures including edge, 1/2R and core of a new £ titanium
alloy via a+f forging process on microstructures and mechanical properties following heat treatments were investigated.
The results show that the distribution of primary a phase in three locations was nonuniform after the alloy
solution-treated at 750 ‘C, and at 800 °C, different degree of recrystallization occurred within B phase. The alloy
solution-treated at 750 ‘C followed by aging at 510 ‘C for 8 h, the microstructure with beta fleck happened in edge and
1/2R. Under the same aging condition, when the solution treatment was taken at 800 “C, the secondary o phase with
obviously uneven distribution precipitates in 1/2R and core. This inhomogeneity of microstructures during aging
treatments results in different mechanical properties both of strength and fracture toughness in three locations. The alloys
treated at (750 ‘C, 0.5 h, AC)+(510 ‘C, 8 h, AC) acquires good strength-toughness match, and high strength and high
toughness of alloy at the location of 1/2R reaches the well match of high strength and high toughness.

Key words: f titanium alloy; forged in two-phase region; inhomogeneity; precipitated phase; high strength and high

toughness
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