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Hot forming and superplastic forming performance of
high-temperature BTi-62421S titanium alloy

SHI Ke, GUO Xiao-lin, WANG Meng-tuan

(Beijing Hangxing Machinery Manufacturing Co., Beijing 100013, China)

Abstract: Experiments including crimping, cold pressing, hot pressing, hot bulging, hot forming were carried out to
achieve the hot deforming performance of BTi-62421S alloy. The tensile tests under superplastic temperature were also
carried out to determine the optimum parameters of superplastic forming. Furthermore, a BTi-62421S alloy frame and a
rudder were superplastic deformed. The results show BTi-624218S alloy tube can be hot-bulged at (620+10)  for 2025
min, and a big cage part can be hot-formed at about 750  although the alloy is anisotropic. BTi-62421S alloy has the
optimal superplastic performance with the elongation of 448.5% when being deformed at the temperature of 920  and
the strain rate of 1.5><10*s!. A BTi-62421S titanium alloy frame and a rudder satisfying with the design requirements
can be formed successfully under this condition.
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Fig.4 Structural pattern of hot bulged die: 1—Tie rod; 2—
Nut; 3—Hanging ring; 4—Platen; 5—Body mold; 6—Mould
core; 7—Bed; 8—Sheet
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Fig.7 Crack during hot forming
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1 1 MPa
Table 1 Results of superplastic tensile forming 10 min 3 min
Strain rate/ Tensile ) 60 min 10
Temperature/ Elongation/%
103! strength/MPa 11
870 1 66 372.0
870 0.1 31 344.5 D
920 1 35 448.5
920 0.1 15 361.5 12
950 1 24 324.0
950 0.1 14 195.5
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Fig.8 Relationship between true stress and temperature
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Fig.9 Relationship between elongation and temperature
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