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Table 1 Elastic parameters

Temperature/'C Elastic modulus/GPa Poisson’s ratio

700 84.36 0.33

#2 MR Johnson-Cook ANHIiEAL S5
Table 2 Parameters of Johnson-Cook constitutive model of
plastic deformation

Temperature/'C A B n C

700 270 7.16 0.2 0.15

3 A5 Arrhenius ZRFIE RS

Table 3 Parameters of stress-relaxed Arrhenius constitutive model

Temperature/°C As ny a Q/J-mol™?
500 1.52¢” 5.94 0.002 41 14 638.72
600 1.52¢” 3.11 0.005 16 11 017.26
700 1.52¢” 2.12 0.015 80 15 234.62
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Table 4 Simulation parameters grouping
Group Temperature/'C Creep time/s
1 500 600
2 500 1200
3 500 1800
4 600 600
5 600 1200
6 600 1800
7 700 600
8 700 1200 K3 Hdmieasis
9 700 1800
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S, Mises a S, Mises
(Avg): 75% (Avg): 75%
+2.585e+02 - +1.123e+02
+2.394e+02 +1.043e+02
+2.203e+02 +9.623e+01
+2.011e+02 +8.819e+01
+1.820e+02 +8.015e+01
+1.629e+02 +7.211e+01
+1.437e+02 +6.407e+01
+1.246e+02 +5.602e+01
+1.055e+02 +4.798e+01
- +8.635e+01 +3.994e+01
+6.722e+01 +3.190e+01
+4.809e+01 +2.386e+01
+2.896e+01 - +1.582e+01

Fig.3 Data extraction path

MUFRAR IR FEFE 2 700 CHE, SRR I 42.7 MPa.
B R L, A 0 AU FE R T v, R st R0 B i B
5, TR PR AR N ) R BRK, R TC4 EkA &ML
JIFa AT ARhi B A B U . 4 R A K SR R A
SRAFAH LN S 5 1ml 85, R Origin Bk2: il B
Mk, @ik 5R.

M5 T LRI, BB L 5 5 [B] 3R /N A
AT B — B, ISR BT8R A B, [F] 3 K
e A FEE T [ s (1 DK /N B I 3 AR, R AR B
500 ‘CH, fARMEFHELE 1.3 mm /47 HIEARRE Ft
42700 CH, feoRBISREE /N 41X 0.07 mm 745,

b S, Mises
(Avg): 75%
+4.266e+01
+3.937e+01
+3.609e+01
- +3.280e+01
+2.952e+01
+2.623e+01
+2.295e+01
+1.966e+01
+1.638e+01
- +1.309e+01
+9.809e+00
- +6.524e+00
+3.23%+00

K4 AFENSASERE N BRI 1S 7 93 A T

Fig.4

Sress distributions of the profiles after forming at differents creep temperatures: (a) 500 C, (b) 600 C, and (c) 700 ‘C
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Fig.5 Curves of internal stress (a) and springback (b) of the profiles after forming at different creep temperatures
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Fig.6 Stress distributions of the profiles after forming with different creep time: (a) 600 s, (b) 1200 s, and (c) 1800 s
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Fig.7 Curves of internal stress (a) and springback (b) of the profiles
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Fig.8 Change curve of node stress with creep time
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Fig.9 Equivalent creep strains of the profiles with different creep time: (a) 600 s, (b) 1200 s, and (c) 1800 s

K10 B s i BUR i pe h 50
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Fig.11  Cross-section of formed profiles of simulation (a) and

experiment (b)
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Fig.12 Springback profile of simulation (a) and experiment (b)
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Numerical Simulation of High Temperature Bending Creep of TC4 Titanium
Alloy L Profile
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Abstract: Based on ABAQUS finite element software, in view of TC4 titanium alloy L profile, under the conditions of creep temperatures of 500,
600 and 700 °C, and creep time of 600, 1200, 1800 s, the numerical simulation analysis of high temperature bending creep was carried out to study
the influences of temperature and time on the springback after high temperature bending creep deformation of the L profile. The numerical
simulation results show that the stress relaxation effect of TC4 titanium alloy is significantly affected by temperature. When the temperature is
700 °C, the residual stress after stress relaxation reduces to below 50 MPa; when the creep time is 600 s, the residual stress after stress relaxation has
reduced to a stable limit value. With increasing the creep time continuously, the stress relaxation effect does not change significantly.

Key words: titanium alloy L-profile; numerical simulation; stress relaxation; springback
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