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Parameter Analysis and Optimization of Subsidence Deformation for Thin—

walled TC2 Alloy Profiles
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(AECC Beijing Institute of Aeronautical Materials , Beijing 100095)

Abstract In this paper, the subsidence deformation processing of the thin—walled TC2 alloy profile was
studied by thermal tensile tests and computer simulations. First, the hot tensile deformation behavior of the TC2
alloy profile was analyzed in the temperature range from room temperature to 600 “C . Then, Johnson—Cook
constitutive model was used to describe the hot tensile deformation behavior. Through computer simulations, the
distributions of stress and stress triaxiality during subsidence deformation were analyzed. The results show that stress
concentration is easy to occur at the corner of L in the subsidence area, and it is tensile stress due to the stress triaxial
R,>0 of the area before deformation. With the increasing deformation, the crack extends in lengthwise direction of
the profile. By optimizing the forming temperature, the length of the subsidence area and the transition radius, the

best subsidence deformation processing parameters for the TC2 alloy profile are deformation temperature is 300 C,

length of subsidence deformation zone is 21 mm, interim fillet radius is 49 mm.

Key words Titanium alloy profiles, Subsidence deformation, Constitutive model, Stress state, Finite element
simulation
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Fig. 1 Microstructure of TC2 alloy profile

HEMERUEy — MR T8, 2T
MOBHR AR TEAT R WF ST, (0 FL T35 25 5 52 b e A5E 280 e
iff B 52 M AR, B TR FORG ff , T10R 45 SR 5 LS L)
GIEGE . TR TC2 kA 4 B T i fE
T BA DX AR ) RN S 3 A 5 R B TREE T B IR
P IR #7145 OB ZHCZ M G R T 2 A BRIT AT BHEE
RIGBMERA 38 TC2 & 4 F R B 2T 17 8, LA
PR T BT RIS ST A R . BT B Ak
B T8 T —F, BUE S b T FEIX 3252

PRSI VEF, P, o 2 3 B A B 57 T TC2
RUM IR AS KR RY . 556 7 A i 359 DA 76
b B UV, B AR B 43 00 A % R L 100,200,300
400,500 #1600 C, Hrff s 24 0. 5 mm/s, AS[a]i B
T TC2 &4 A B R AE AT A WL 2.

800 -
700
600
500
400

o /MPa

0
WF &

100 | ¢

0 1 1 1 1 1 1 1 1 1 1
00 02 04 06 08 10 12 14 16 18 20 22
& /%

B2 TC2 45 & B AE ARG E T A R g =0 A% T 2%
Fig. 2 The true stress vs. true strain curves of TC2 alloy profile

under different temperatures
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Fig. 3 Schematic diagram of finite element model of subsidence

forming of profiles
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Fig. 5 Distribution of equivalent stress during subsidence deformation under room temperature
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Fig. 6 Distribution of stress triaxiality during the subsidence deformations
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different temperatures
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Fig. 8 Distribution of stress and residual stress during subsidence deformation at the different deformation lengths
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