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Influence of fatigue crack tip plastic zone on crack propagation
behavior in TC4ELI alloy

MA Ying-jie, LIU Jian-rong, LEI Jia-feng, LIU Yu-yin, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The crack tip plastic zone (CTPZ) and fatigue crack propagation behavior of the lamellar and short-bar
microstructures in TC4ELI alloy were studied. CTPZ of the two microstructures were compared by SEM and TEM
observations. The influence of CTPZ on the crack propagating style and crack closure level were analyzed in the two
microstructures. The results reveal that, compared with the short-bar microstructure, the larger CTPZ and flexuous crack
propagating route in the lamellar microstructure induce high crack closure level that will decrease the fatigue crack
growth (FCG) rates.
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Table 1 Microstructure parameters and mechanical properties of TC4ELI alloy with two different microstructures

Ratio of lath Tensile property Fracture

70/ hickness/ length to toughness/
size/pm - thickness/um. . kness  YTS/MPa  UTS/MPa  Elongation/% (Mpa-m'?)

f grain Lath

Microstructure  Heat-treatment

Short-bar (900 'C, 1 h, AC

. . - 4-5 1-10 833 884 14.1 103
microstructure +550 ‘C, 4 h, AC)

Lamellar (1000 ‘C, 1 h, AC

. . ~550 1-2 >50 797 858 8.6 106
microstructure +730 ‘C, 3 h, AC)
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Fig.4 Long-range slips in CTPZ in lamellar microstructure
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boundary in lamellar microstructure
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