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Acceleration of @ Precipitation and Strengthening of Ti-15V-3Cr-3Sn-3Al

Alloy by Two Step Aging

Synopsis :

Minoru OKADA

Acceleration of a precipitation and strengthening of metastable 8 titanium alloy, Ti-15V-3Cr-3Sn-3Al

(15-3), by 2 step aging was investigated.

Ti-15V-3Cr-3Sn-3Al alloy shows a phase-separation of 4 phase in low temperature aging at 573 K after
B solution treatment. Precipitation of small particles of @ phase in the second stage high temperature aging
was accelerated by phase separation in which 8’ phase precipitates, because 8’ precipitates provided the

nucleation sites of a precipitates.

Higher strength by shorter total aging time could be attained by 2 step aging in the combination of 1st
step aging of 573 K, (14.4~28.8)ks aging and 2nd step aging of (753~813)K, (3.6~86.4)ks aging.
Key words : titanium alloy ; microscopy ; beta phase; strength; precipitation; phase separation; a phase;

process control ; cold rolled product ; heat treatment.
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Table 1. Chemical composition (wt% ).
v " o P o 5 . K, (3.6~86.4)ks OB 24T =B IZo W T HFE
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Yok o538k YT & D BB 247 - 72, BBEFEMER I 6%
B+ x5 7 —NEHEE A, —50°C 128\ T Twin-
Jet FIZE D ERLL 7.
Fig. 1. Two step aging process.
Aging time| 1 step aging at 753K | 2 step aging in 573K
fat 753K , 28.8ks «753K
3.6ks
28 8ks
86.4ks
ST :1073K, 1.8ks, 0Q T-section
Photo. 1. Microstructures of 813 K aged and 573 K, 28.8ks + 813K aged samples with aging

time at 813 K.
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Solution treatment : 1073 K, 1.8ks, 0Q

Photo. 2. Transmission electron microstructures
after 573 K, 28.8 ks aging.

Photo. 3 I21%, 8 COEMILMIENH 753K < 3.6~
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Aging time |1 step aging at 753K |2 step aging in 573K
at 753K ,28.8ks + 753K

3.6ks

288ks

86.4ks

ST :1073K, 1.8ks, 0Q
Photo. 3. Microstructures of 753 K aged and 573 K, 28.8ks + 753 K aged samples with
aging time at 753 K.

a) 813K, 28.8ks 1 step aging

b) 573K, 28.8ks + 813K, 86.4 ks 2 step aging
¢) 573K, 28.8ks + 753 K, 86.4 ks 2 step aging
Solution treatment : 1073 K, 1.8ks, 0Q

Photo. 4. Transmission electron microstructures after aging.
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Fig. 2. Mechanical properties of Ti-15V-3Cr-
3Sn-3Al after agings at 813K and 2 step agings
in 573 K, 28.8 ks + 813 K.
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Fig. 3. Mechanical properties of Ti-15V-3Cr-
3Sn-3Al after agings at 753K and 2 step agings
in 573 K, 28.8 ks + 753 K.
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Fig. 4. The effect of aging time at 573K on the
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Fig. 5. Contour lines of tensile strength of the
aging time at 573 K and 753K in 2 step aging.
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Fig. 6. The comparison of strength ductility
balance between 2 step aged and cold rolling + aged
samples.
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Table 2. Tensile test result of 2 step aged in 573
K, 57.6 ks+723 K, 86.4 ks.
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men aged 573 K, 57.6 ks + 723 K, 86.4 ks.
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Ti-15V-3Cr-3Sn-3Al
Fig. 7. The relation between tensile strength and
elongation with various 8 grain sizes.
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