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Abstract: Large-sized Ti6246 alloy bars were solution-treated at different temperatures, and then subjected to an
identical aging process (593 °C/8 h/AC). A systematic study was conducted to explore the impact of solution
temperature on the alloy’s room-temperature and high-temperature tensile properties, as well as its creep properties.
The findings reveal that as the solution temperature is elevated from 830 °C to 910 °C, the Ti6246 alloy develops a
characteristic duplex microstructure after solution and aging treatment. Specifically, there is a marked reduction in the
volume fraction of the primary a phase (a,), accompanied by an increase in the volume fraction of the secondary a
phase (as). Regarding mechanical properties, the room-temperature strength of the alloy exhibits a continuous upward
trend with increasing solution temperature. Notably, after the solution temperature reaches 8§70 °C, the rate of increase
in room-temperature strength slows down, peaking at 900 °C before subsequently declining, while the plasticity of the
alloy experiences a slight decrease. At high-temperatures, both the yield strength and tensile strength of the alloy
demonstrate significant enhancements, with plasticity remaining relatively stable. The creep properties of the alloy are
significantly improved with the increase of the solution temperature. The optimal heat treatment for Ti6246 alloy is
900 °C/1 h/FAC+593 °C/8 h/AC. Under this treatment, the alloy exhibits an outstanding balance of strength and
plasticity, coupled with superior high-temperature creep properties (at 455 °C/550 MPa/32 h): total strain of 0.677%,
residual strain of 0.076%, and steady-state creep rate of 1.2928x10 > s .
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Table 1 Heat treatment processes of Ti6246 alloy bars

No. Heat treatment process

EP-1 830 °C/1 h/FAC+593 °C/ 8 h/AC
EP-2 850 °C/1 h/FAC+593 °C/ 8 h/AC
EP-3 870 °C/1 h/FAC+593 °C/ 8 h/AC
EP-4 890 °C/1 h/FAC+593 °C/ 8 W/ AC
EP-5 900 °C/1 h/FAC+593 °C/ 8 h/AC
EP-6 910 °C/1 h/FAC+593 °C/ 8 h/AC
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Fig.2 Schematic diagram of sampling locations
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Fig.3 Optical microstructures of Ti6246 alloy under different heat treatments:

(a) EP-1; (b) EP-2; (c) EP-3; (d) EP-4; (e) EP-5; (f) EP-6
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Fig.4 Average size and volume fraction of a;, phase in Ti6246

alloy at different solution temperatures
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Fig.5 Room-temperature tensile properties of Ti6246

alloy at different solution temperatures

WHEZ ML M R, SN 2 0 Rt
TR, G R BN S BT, T AE 2% 2R SUER

A8 Bt AR R TR o AR Y B D, a
AHARFR B3, ACEEHEB ) o A3 I T 47 85 12 3l 1
BT, BASHEEMBHRM, ®mEZRED. =
K&, VAR R 900 °CHY, o, AHEFSE R, HAk
MBI EZ, ay 15T Pans FHE A HETIRAD, HISS T
FOR AL EE AT HL 08, FRAR T 85w # (FH /g, (B
WK T o HBISRAG RIS, 3 AL R 58 R PR A

Kl 6 9 Ti6246 & < 2 AN [A) i FE [+ Rk 2 s
M ER AN DRSS . WE 6 iTLLE H, Ti6246 &4
7 A 7 11 2 B g A [ R T 2 [ ) 5 A A ELV A T
BOMRACHE , AR BB BRI R EE A By, R
PEWTZL, WL DL ET T 2y . [ T R
I, B XA E R E W, HAE 2 IR R
X BEEFBRENA S, VEHER FHEESR.

Bl6 RNREMIH LT Ti6246 & 41 5 i i D5
Fig.6 Room-temperature fracture surface morphologies of Ti6246 alloy under different heat treatments:

(a) EP-1; (b) EP-2; (c) EP-3; (d) EP-4; (¢) EP-5; (f) EP-6
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Fig.7 High-temperature tensile properties of Ti6246

alloy at different solution temperatures
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Table 2 High-temperature creep properties of Ti6246 alloy under

different heat treatments

No. Sample Total strain/% ls{ti:iii?‘;: csrij)df;;:i
1" 0.706 0.128

EP-1 2" Broken(9.7 h) Broken(9.7 h) 2.4025x107°
Mean — —
1" 0.712 0.114

EP-2 2* 0.710 0.116 2.2238x107°
Mean 0.711 0.115
1" 0.661 0.100

EP-3 2* 0.673 0.102 2.2261x107°
Mean 0.667 0.102
1" 0.687 0.093

EP-4 2* 0.699 0.083 2.0619x107°
Mean 0.693 0.088
1" 0.685 0.076

EP-5 2* 0.669 0.076 1.2928x107°
Mean 0.677 0.076
1" 0.621 0.056

EP-6 2* 0.626 0.076 1.0546x107°
Mean 0.624 0.066
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Fig.8 Tensile creep strain-time curves of Ti6246 alloy at

different solution temperatures
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