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Fig.1 Initial microstructure of TC4-DT alloy used in the experiment
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Fig.2 Microstructures after solution treatment at 1000 ‘C with
different cooling conditions: (a) air cooling, thin lamel-
lar microstructure and (b) furnace cooling coarse lamel-

lar microstructure
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Fig.3 Fatigue crack growth rates at different cooling ways
for TC4-DT alloy
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Fig.4 Fractographs of fatigue cracks near threshold zone of lame-
llar microstructure for TC4-DT alloy: (a) thin lamellar

microstructure and (b) coarse lamellar microstructure
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Fig.5 Microstructures of TC4-DT alloy after multi-heat treatment:
(a) 1000 C/1 h AC+900 ‘C/1 hAC+550 ‘C/4hAC;
(b) 1000 ‘C/1 h AC+930 ‘C1h FC+550 C/4 hAC
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Fig.6 Fatigue crack growth rates of TC4-DT alloy with different

lamellar structures
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Fig.7 Fractographs of fatigue cracks with different lamellar microstructures for TC4-DT alloy: (a) 1000 C/1 h AC+550 ‘C/4 h AC;
(b) 1000 ‘C/1 h FC+550 ‘C/4 h AC; (c) 1000 C/1 h AC+930 ‘C/1 h FC+550 ‘C/4hAC
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Fatigue Crack Propagation Rate of Lamellar Microstructure
for TC4-DT Titanium Alloy

Guo Ping*, Zhao Yongqing®, Zeng Weidong?
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The fatigue crack propagation rates of different lamellar microstructures in TC4-DT titanium alloy were studied. Different
lamellar microstructures were obtained by different heat treatment processes, and the effect of lamellar microstructure parameters on
fatigue crack growth rate was investigated. Results show that the thin lamellar microstructure by duplex treatment and air cooling
possesses a higher fatigue crack propagation resistance than the coarse lamellar microstructure by furnace cooling. The crack propagation
mechanism of multi-heat treatment is different from that of the duplex heat treatment, since the multi-heat treatment generates secondary o
lamellar. Under the same first heat treatment, the crack propagation rate in a mid-rate range by multi-heat treatment is higher than that by
the duplex heat treatment. The secondary o lamellar microstructure has good deformation compatibility, and accelerates the crack
propagation; as a result, the multi-heat treatment causes a higher fatigue crack propagation rate than the duplex heat treatment+air cooling.
Key words: TC4-DT titanium alloy; lamellar microstructure; fatigue crack propagation rate; fractograph
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