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Research on Superplastic Forming/Diffusion Bonding for Four-Sheet Structure of TA15
Titaninum Alloy
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[ABSTRACT] The optimal superplastic deformation condition of TA15 titanium alloy is determined by tensile test. The
maximum elongation of 1100% could be obtained at 920°C. at strain rate of 5.25x10s™", and its strain-rate sensitivity index
is 0.57. The constitutive equation of TA15 titanium alloy is o = 949 : ** at 920°C at strain rate of 5.25x10™*s". The processes of
superplastic forming/diffusion bonding (SPF/DB) of four-sheet structure of TA15 are simulated to obtain the pressure-time
curve by the finite element Marc software. The forming test of TA15 titanium alloy four-sheet structure is conducted suc-
cessfully at 930°C at strain rate of 5.25x10s™. No grooves or other defects are found on the surface of the test pieces. Ac-
cording to metallographic observational, the diffusion bonding is in good quality and attained the metallurgical connection.
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Fig.1 Superplastic tensile failure sample of TA15 at 930°C and
5.25x 10" s™" ( maximun elongation 6: 1030% )
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Fig.2 Simulation of TA15 four—sheet structure's superplastic
forming processes
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Fig.3 Pressure-time curves (p—f) of TA15 four—-sheet
structure's SPF/DB process
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Fig.4 SPF/DB test pieces of TA15 four-sheet sandwich
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