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A study on Fatigue Crack Propagation Behavior with Pure-Ti Plate
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Abstract

The effect of different anisotropy and stress ratio on fatigue crack propagation behavior
was investigated under various stress ratio(R=-0.4, -0.2, 0.2, 0.2, 0.4) using pure titanium
sheet used in aerospace, chemical and food industry. The crack closure behavior under
constant load amplitude fatigue crack propagation test was examined.

Fatigue crack propagation rate da/dN was estimated in terms of effective stress
intensity factor range, 4K, regardless of various stress ratio but was influenced by
anisotropy. Also, it was found that the effect of anisotropy was considerably decreased but
still not negligible when the da/dN was evaluated by a conventional parameter, 4K.w/E
and when the modified da/dN - \/?f was evaluated by AKuv/E.

On the other hand, da/dN could be evaluated uniquely by effective new parapmeter,

4 K /o,,, regardless of anisotropy, as in the following equation.
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And effective stress intensity factor range ratio, U was estimated by the following

equation with respect to the ratio of reversed plastic zone size, Jr, to monotonic plastic

zone size, 1, regardless of stress ratio and anisotropy.
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Table 1.Chemcal compositions of pure-Ti(wt.%)

H

material

Purc I‘ 1

0.001

Table 2 Mechanical properties of pure-Ti

T
vield tensile Elonga- fracture | Young's
material |direction| strength | strength | tion | ductility | modulus
oyw(MPa)| os(MPa)| (%) | ¢d%) | E{GPa)
I o
T-L 258 362 545 1034 | 10194
Pure-T1 -
L-T 328 406 531 1140 | 10982
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