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Table 1 Mechanical properties of
titanium alloy tube

Temperature/ C 0,/ MPa 0Op. o/ MPa 6/ %
20 655 505 19
350 350 255 22
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Fig.1 Schematic diagram of sample
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Fig. 2 Stress —strain hysteresis loop
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Fig. 3 Stress —strain hysteresis loop
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Table 2 HTLCF life of d 13 mm X 1. 5 mm
a'Ti alloy tube

No. B € % Cycle times
3 +0.005 6 0. 50 16 100
4 10 899
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16 5 104
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21 1 054
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31 1145
34 2979
[0.022 3,
36 2.00 900
- 0.0227]
[0.027 8,
39 2.50 507
= 0.028 4]
300
«©
By
2 200
>
150
100
0.005 0.010
Epa

4 (EFN Iy — AR it 2
Fig. 4 Cycle stress —strain curve
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elastic strain ( plastic strain) amplitude
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Table 3 Curve parameters of high temperature

low cycle fatigue
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Table 4 Statistical analysis of high temperature
low cycle fatigue life at A&= 1.0% and 1. 5%

Ag= 1.0% Ag= 1.5%
No. No.
Ny P(N), Ny P(N),

7 4933 0.257 075 21 1 054 0. 160 677 5
12 4 958 0. 260 506 25 1 090 0.171 2333
16 5104 0. 280 928 31 1145 0. 187 824 2
19 5215 0. 296 874 28 2 320 0. 594 237
10 7 540 0. 662 915 34 2979 0.780 452 6
4 10 899 0. 965 058 24 3 733 0.911 370
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Table 5 Result of statistical analysis on high

temperature low cycle fatigue life

A&/ % Ny Nso Ve b
1.0 3514 6 507 7 336 3.057 67
1.5 825 2043 2 438 2.077 25
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Fig. 7 Low cycle fatigue failure probability
distribution of A§= 1.0% and 1. 5%
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Experimental procedure and data processing of

pipe material for high temperature low cycle fatigue

LI Yuarrrui, CHEN Lin
( College of Material Science and Engineering, Chongqing University, Chongqing 400030, Chain)

Abstract: The high temperature low cycle fatigue (HTLCF) of d 13 mm X 1.5 mm single phase Ti alloy pipe materials was tested with

five different strain parameters at (350 £1) “C on the test equipment of MTS 880/ 810, by the method of radial strain control. The individual

cycle —strain hysteresis loops were recorded, and the cycling response and high temperature low cycle fatigue life were obtained. The experi-

mental data were treated as fatigue curve formula according to Coffir Manson formula, then the fatigue life curve A& —2N of tested materials

was drawn. In consideration of the scatter of low cycle fatigue data, statistical analysis was applied to the six experimental data of two strain pa-

rameters A&= 1.0% and A&= 1.5% based on dual parameters Weibull distribution.

Key words: titanium alloy; pipe specimens; high temperature low cycle fatigue
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