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Table 1 Composition of commercially pure titanium (/%)
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Table 2 Mechanical properties of commercially pure titanium

Young's modulus, Yield strength, Tensile strength, Elongation,
E/MPa os/MPa on/MPa ol%

111 556 232.60 449.00 45.14

(51075199); VLI AW 5T AERMH AR T8I (CXZZ11_0341)
EHBEN: R 15, %, 1986 F4, L4, B LI REYMS3) TR, 1LH B

211816, Hiif: 025-58139951, E-mail:



%55 4 RO I55 . TAbaigk TA2 TG MF T RO Z BRI S 145 + 1155 +

0.08

o 242 MPa
o 228 MPa
A 208 MPa Loo?®
0.06F v 193MmPa Looo°”
% 160 MPa_go®"®
DDD
DDD
W L o
0.04 §DD Oocoogooc o ©
Q9 OoOoO
Y o0°
© A A

AaA DDA AL & &4
vvaWVVV vV Vv

IV VYV

N Wk

900000

g ﬁ*ﬁﬁﬁ&ﬁ&ﬁﬁlﬁﬁﬁ
0 300000 600000
t/s

1 AFRLAKF R TA2 5 05 A R AR B A 28 4k
Fig.1 \Variation of room-temperature creep strain with time

for TA2 under different stress levels
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Fig.2 Deformation behavior near a crack tip during a load-

hold sequence
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Fig.3 Isochronous stress-strain curves for TA2 under room-

temperature creep
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Fig.4 Loading and boundary condition imposed in FE simulation
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Fig.6 Variation of stress value for the feature points with
time under 20 kN
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Table 3 Time-dependent Ramberg-Osgood parameters

t/s oo/MPa a n
0 232.60 2.3090 6.3210
10 189.54 1.8703 0.8006
100 176.29 1.7142 0.8086
1000 163.87 1.6444 0.8163
10000 152.34 1.6412 0.8230
100000 141.52 1.6798 0.8285
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Parameter Characterizing and Estimating for Room Temperature
Creep Crack Tip of Commercially Pure Titanium TA2

Dai Qiao, Zhou Changyu, Peng Jian, Yang Zhifeng, He Xiaohua, Yu Xiaochun
(Nanjing University of Technology, Nanjing 211816, China)

Abstract: The parameter characterizing and estimating for room temperature creep crack tip stress-strain field of commercially pure

titanium TA2 were studied by testing, theoretical analysis and finite element (FE) simulation. Testing results indicate that for commercially

pure titanium TA2, the primary creep will occur at room temperature. Theoretical analysis and FE simulation demonstrate that the

stress-strain field at the crack tip under loading hold period is HRR field. Thus, the time dependent J-integral was proposed to characterize

this HRR field, and an estimation method for the J-integral was provided. Then the FE simulation was used to obtain the time dependent

J-integral of TA2 CT specimen under the condition of room temperature creep, which shows that J-integral may appropriately characterize

the crack tip stress-stain field. At last, the J-integral obtained by FE simulation and the estimation method were compared, which proves

the effectiveness and accuracy of the estimation method.
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Corresponding author: Zhou Changyu, Professor, School of Mechanical and Power Engineering, Nanjing University of Technology,

Nanjing 211816, P. R. China, Tel: 0086-25-58139951, E-mail: changyu_zhou@163.com



	Z
	Table 3  Time-dependent Ramberg-Osgood parameters

