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Phase Transformation Simulation and Process Analysis of
TC4 Titanium Alloy in Free Forging Process
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Abstract; In order to reveal the phase evolution law of TC4 titanium alloy in the free forging process, the phase
transformation model of TC4 titanium alloy was established, the forming process was numerically simulated, and the
simulation results were analyzed by using the average value and standard deviation as evaluation indexes. The results
show that when the temperature is about 700 C , « phase start direction 3 when the temperature reaches 1 000 °C , the
transformation rate reaches 100% until the end of heating; the optimum height diameter ratio of upsetting is 2.5, and
the corresponding parallel edge distance of forging is D =410 mm; a sudden temperature drop zone is formed at the
contact between the forging and the die, which occurs first § phase to a + B phase for phase transformation. The average
value of two-phase proportion shows the opposite evolution trend, and the standard deviation shows the same evolution
trend. The forging process based on simulation can effectively shorten the test cycle and improve the qualified rate of
products. The study provides a reference for the free forging process of large titanium alloy.
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Figure 1 Thermophysical parameters of TC4

S0 EE R SE SCOR VB R, B S SR P A
Horp  BEAZS SHGE R, RIS N 2
IR



(iR - i&it]

RETE . F T4 NEEEHRIEEERBETZ DM - 45 -

EoF Rk

SRt
TR

-
<y

B2 TCAKe2 A WA RATKRA
Figure 2 Finite element model of TC4

titanium alloy free forging
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Figure 6  Upsetting and drawing process flow chart
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