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A Research of Fatigue Damage Evolution
of TC4 Alloy Welded Joint
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(Nanjing University-of Aeronautics-and Astronautics, Nanjing 210016, China)

Abstract: In this paper,'the damage evolution taw of low cycle fatigue (LCF) of welded
blisk is studied, to-which the damage mechanies theory is applied. T he LCF damage evolution
model is built on the basis of \strap-in variable thermodynamics, the LCF damage characteristics
and the coupled strain equivalence principle with damage. T he damage of welded specimens is
measured in the strain—controlled LCF experiment of titanium alloy (TC4) which is often used in
aero—engine and the damage evolution model is verified. The parameters in this model have
definite physical meaning and are easy to be measured. The research results are of reference value

for the life predication of the welded blisk of aero—engine.
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1
Table 1 The results of strain-controlled LCF experiment

3 5 6 2 7
G (107 3) 5.461 5.461 4. 040 4. 008 3.132
/ M Pa 294.00 294.00 230.10 222.85 178. 26
25% / M Pa 22.53 22. 95 17.10 17.07 13.64
Ny 13900 12570 26936 30007 67025
2 TC4
Table 2 The results of fatigue damage on TC#4 alloy welded joint
N 5000 7000 9000 10000 12000 12300 12500
34 272.93 271.85 270. 68 269.5 262. 93 e 258. 23
Ao 5# o e 278. 81 276.56 271. 85 262.15 253.5
3# 0.01416 0. 01805 0.02230 0.02655 0..05027 e 0. 06726
D= 1- Ao/ AT | 5# _ _ 0.00175 0.00982 0. 02667 0,06035 0. 09228
3# 0.0075 0. 02379 0.01190 0.02486 0. 03569 e 0. 06282
D=1-EIE S# _ 0. 02996 0.00340 0.00921 0..028 80 0.07262 0. 09288
4.3 ’ K
2

D- 5.0>=10 %= 0.23785 =<

» : |: N 0.0669]:|
D= 1-E/E (14) = 1= 126839 (15)
E= E(1- D
E 0.10r
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Fig.2 Damage evolution curve based on cyde
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