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[ABSTRACT]

characteristics of TC4 alloy are investigated within tem-

High temperature deformation

perature range of 800~1050 °C and strain rate range of
0.005s'~5s™" with isothermal compression test, and the
influence of deformation parameters on the microstructure
and mechanical properties are analyzed. The results show
that the deformation mechanisms of TC4 alloy exhibit dy-
namic recrystallization with deformation activation energy
value 602.55kJ/mol within temperature range 800~950°C ,
while deformation within temperature 1000~1050 °C , the
alloy exhibit dynamic recovery with deformation activa-
tion energy value 193.72kJ/mol. The integrated matching
of strength and plasticity can be obtained for the forgings
with duplex microstructure, and the plasticity increaseds
with decreasing deformation rate due to the increased equi-
axed a phase volume fraction.
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Fig.1 Ture stress—strain curves under different deformation conditions of TC4 alloy
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Fig.3 Dependence of peak stress on process temperature

REFRAE. AP, Sargent 55 DR 61, o —Ti BB HL
G RE N 242k /mol, T B -Ti 19 AP HHEIGBE N 153k]/
mol, ASCARH Y 800~950°C X [H] P 602.55k]/mol , it KT
o =Ti B9 AP B RE, AR E N A4 L4 TR

148 Bz hEEA - 2013 4658 16 19]

F1 BEREFMHTHRERE

| N N N N R
Q> kl/mol

T:800°C | 7:850°C | 7:900°C | 7:950C | 7:1000°C | T:1050°C

o g=il
els

0.005 | 525.79 | 460.77 | 431.15 | 367.29 [ 119.68 106.73
0.05 | 660.85 | 579.13 | 541.90 | 461.64 | 152.05 135.55
0.5 802.45 | 703.22 | 658.02 | 560.56 | 251.79 224.45

5 850.67 | 745.47 | 697.56 | 594.25 | 295.81 263.71

800

700 | °\

600 ~—

500 \.

400

Q/ (kJ* mol™)

300 -

200 F °— o

100 1 1 1 1 1 1
800 850 900 950 1000 1050

7/C
B4 ZBLHEBETEETHEERE
Fig.4 Deformation activation energy of TC4 alloy under different
deformation temperatures
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