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Fatigue crack propagation behavior and turning point in
Paris region of TC4-DT titanium alloys

ZHU Li-wei, WANG Xin-nan, ZHU Zhi-shou, SHANG Guo-qiang, LI Jun, FEI Yue, LI Jing

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The fatigue crack growth rate and the turning point in Paris region of the curves of the TC4-DT titanium alloy
was compared. The effect of the content of primary o phase on fatigue crack propagation behavior of lamellar
microstructure of TC4-DT titanium alloy was discussed by scanning electron microscopy (SEM) analyses of fracture
morphology and crack propagation paths. The results show that there occurs lower fatigue crack growth rate with
decrease in the content of primary a phase, with appearance of the turning point in Paris region and increase in the AK; of
turning point. The lamellar microstructure exhibits tortuous crack paths and fatigue crack propagation resistance, which
indicates that the lamellar structure has better damage tolerance compared with bimodal structure.
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Fig. 1 Metallographic images of bimodal (a), lamellar with 5% (b) and 3% (c) primary o phase and full lamellar (d) microstructures
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Table 1 Parameters of heat treatment process

Process Heat treatment
HT1 (970 C, 35min, AC) + (550 C, 2 h, AC)
HT2 (990 C, 15 min, AC) + (550 'C, 2 h, AC)
HT3 (995 C, 20 min, AC) + (550 'C, 2 h, AC)
HT4 (1000 °C, 35 min, AC) + (550 'C, 2 h, AC)
N R
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Fig. 2 (da/dN)—AK curves of TC4-DT alloys with bimodal

and different lamellar microstructures
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Table 2 AK; at turning point with different heat treatments

Process AK/(MPa'm'?)
HT1 13.6
HT2 16.2
HT3 18.5
HT4 22.3
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Fatigue crack propagation paths and fracture
morphology of lamellar structure with 3% primary a phase at
AK=(14.3£0.5) MPa-m"?
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Fig. 4 Fracture morphology of full lamellar structure in near
threshold at AK=(15.4+0.5) MPa-m"?
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