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ABSTRACT Based on a series of uniaxial ratcheting tests carried out for T225NG titanium alloy
under cyclic stress loading at room temperature and elevated temperature, the properties of the alloy
on ratcheting and fatigue were investigated. A saturated-ratcheting constitutive model was developed
to simulate SR(saturated ratcheting) strain of T225NG alloy at the temperature range of 20—450
‘C, and another model was presented to predict the evoluted law of long—cycle ratcheting strain of
the alloy at room temperature. Overcoming the difficulty to describe ratcheting deformation from
traditional dualistic stress control, the presented models have better precision to regress experimental
data and are accessible to engineering application. The test results show that, under the stress cycling
at room temperature, the fatigue failure of the alloy will happen after ratcheting saturation as the
mean stress is equal to half of a peak stress, and local fatigue damage will restrict the ratcheting strain
to reach saturation as the mean stress is less than half of peak stress. Moreover, it was found that the
relationship between the fatigue life and amplitude stress under stress cycling at room temperature
accords with power law.
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Table 1 Ratcheting loading conditions for T225NG alloy at different temperatures

Temp. Amplitude Peak stress o, MPa Freq.
T oa, MPa 345 360 375 390 397.5 405 412.5 420 27.5 f, Hz
Room op/2 ¥ y y y y y y y 8
op/3 y y y y 12
op/6 y y y y y 12
10 y y y y ¥y 16
Multi-grade loading condition
Peak stress o, MPa
350 op/2 200— 210 — 220 — 230 — 240 — 250 — 260 — 270 — 280 —290(10 steps)
200— 210 — 220 — 237.8 — 250 — 260 — 270 —280(8 steps)
240— 260 — 270 — 280(4 steps), 260 — 275 —285(3 steps)
op/3 235— 245 — 255 — 265 — 275 — 285 —295(7 steps)
230— 240 — 250 — 260 — 270 — 280 —290(7 steps),
250— 270 — 290(3 steps), 270 — 285 —290(3 steps), 290(y)
op/6 200— 220 — 240 — 260 —280 (5 steps)
200— 210 — 220 — 230 — 240 — 250 — 260 — 270 — 280 —290(10 steps)
200 op/2 250— 270 — 290 — 300 —315 (5 steps)
300 op/2 200— 210 — 220 — 230 — 240 — 255 — 270 — 285 —300 (9 steps)
450 op/2 180— 195 — 210 — 225 — 240 — 255 — 270 —285 (8 steps)

Note: y-single loading condition: (op —0a) £ 0,

% 2 FREEETF T25NG &2 VLRIERE
Table 2 General mechanical properties of T225NG alloy at different temperatures

Temperature Young’s modulus Yielding strength Tensile strength Ratio of elongation
C E, GPa opo.2, MPa op, MPa 85, %
Room 107 390 540 24%
200 90.3 283 369 28.1
300 85.9 252 344 27.2
350 82.8 221 306 28.5
450 73.1 203 301 231
600 60.2 142 192 40.0
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