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Table 1 Temperatures and time for aging treatment

Sample No.  Aging temperature/ C Aging time/h

ATO

AT1 520 8
AT2 560 8
AT3 600 4
AT4 600 8
AT5 600 12
AT6 640 8
AT7 680 8
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Table 2 Average width (w,) and average spacing length (4,) of a;

Sample W, /nm Adnm
AT1 (520 °C/8 h) 58 310
AT2 (560 C/8 h) 62 71
AT3 (600 “C/4 h) 56 224
AT4 (600 “C/8 h) 98 101
AT5 (600 "C/12 h) 101 143
AT6 (640 ‘C/8 h) 158 326
AT7 (680 ‘C/8 h) 296 434

Bl6  BF T kA o M TEM Y
Fig.6 TEM images of secondary o phase precipitated after aging: (a) 520 ‘C/8 h; (b) 560 °C/8 h; (c) 600 °C/4 h; (d) 600 C/8 h; (e) 600 ‘C/12 h;
(f) 640 "C/8 h; (g) 680 C/8 h
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Table 3 Yield strength, ultimate tensile strength, elongation, and product of strength and plasticity of the alloys

MPa. i, HELEEERN J15

Sample os/MPa st.dev on/MPa st.dev ol% st.dev Psp/GPa%
ATO (before aging) 744 6.9 851 7.8 8.9 0.9 7.57
AT1 (520 ‘C/8 h) 1174 7.8 1282 8.3 6.1 0.5 7.82
AT2 (560 ‘C/8 h) 1398 9.0 1502 9.6 3.6 0.2 5.41
AT3 (600 ‘C/4 h) 1218 8.7 1305 7.7 6.1 0.2 7.96
AT4 (600 ‘C/8 h) 1325 7.7 1423 8.4 6.0 0.2 8.54
AT5 (600 ‘C/12 h) 1269 7.5 1368 9.3 6.2 0.3 8.48
AT6 (640 'C/8 h) 1155 7.0 1294 8.2 6.4 0.6 8.28
AT7 (680 ‘C/8 h) 976 6.5 1056 7.2 8.0 0.8 8.44
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Table 4 Values of strength change induced by secondary a phase
Sample os/MPa os/MPa
AT1 (520 ‘C/8 h) 1174 430
AT2 (560 C/8 h) 1398 654
AT3 (600 C/4 h) 1218 474
AT4 (600 C/8 h) 1325 581
AT5 (600 ‘C/12 h) 1269 525
AT6 (640 °C/8 h) 1155 411
AT7 (680 'C/8 h) 976 232
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Effects of Secondary a Phase on Strength and Ductility of Ti-6Mo-5V-3Al-2Fe-2Zr Alloy

Zhang Haoyu', Wang Chuan*?, Liu Dan®, Cheng Jun®, Zhou Ge!, Chen Lijia*
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. Liaoning University, Shenyang 110036, China)
(3. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The size, morphology and distribution of the secondary a phase in the novel near g titanium alloy Ti-6Mo-5V-3Al-2Fe-2Zr were
observed by EBSD, SEM and TEM. Tensile properties of aged alloys were measured at room temperature. Effects of secondary o phase on
strength and ductility of alloy were studied. The results show that with the increase of aging temperature from 520 °C to 560 °C, the size of the
intragranular «; phase changes little but the spacing decreases. With further increase of aging temperature, the width and spacing of the «; phase
increase. As the increase of aging time from 4 h to 8 h, the width of the «; phase increases but the spacing changes little. When the aging time is 12 h,
there is no significant change in the o; phase. A relationship equation between secondary a phase and alloy strength was established, which shows a
good agreement with the calculated values of strength change induced by secondary « phase. It can be indicated that the spacing of the «; phase
determines the alloy strength. The spacing of o; phase is the smallest and the ultimate tensile strength is the highest (1502 MPa) after aging at
560 °C for 8 h. The alloy ductility is affected by both intragranular « phase and grain boundaries « phase. The continuous acg phase and o; phase
with the smallest spacing form after aging at 560 °C for 8 h, resulting in poor alloy ductility. The awes phase, which is distributed along the grain
boundaries and grows parallel into the grains, as well as discontinuous acg phase and ¢; phase with the largest spacing, form after aging at 680 °C for
8 h, resulting in significant improvement of alloy ductility.

Key words: near £ titanium alloy; secondary « phase; strength; ductility
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