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Fig.1 Schematic of aging processes adopted
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Fig.2 Schematic showing the treatment and machining process

of the TB3 samples for LCF tests
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Fig.3 Optical micrographs showing the microstructures of TB3

samples aged at 500 C for 2 h: (a) undeformed and
(b) pre-deformed to strain of 0.05
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Fig.5 TEM micrographs of TB3 samples subjected to 0.05
pre-deformation: (a) aged at 500 °C for 12 h; (b) aged
at 500 C for 2 h and at 550 °C for 1 h subsequently
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Fig.6 Variation of cyclic stress amplitude with cycles in TB3
alloy fatigued at different total strain amplitude: (a) FA
denotes the peak aged sample without pre-strain, i.e.,
500 ‘C, 9 h and (b) SA denotes the sample with 0.05
pre-strain and secondary aging treated, i.e., 500 C,
2h+550 'C,1 h
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Table 1 Manson-Coffin parameters between the fatigue
lifetime and cyclic total strain amplitude for two
kinds of TB3 samples

Samples Coffin-Manson Parameters Corre_la_tlon Star_1d§rd
coefficient deviation
FA  Ag /2=0.12182N,)"**  0.985 0.057
SA  Ag /2=0.05182N,)"*"  0.976 0.086
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Fig.7 \Variations of fatigue lifetime with different total strain
amplitude in two kinds of TB3 samples. FA denotes
the peak aged sample without pre-strain, i.e., 500 'C
9 h. SA denotes the sample with 0.05 pre-strain and
secondary aging treated, i.e., 500 ‘C, 2 h+550 ‘C, 1 h
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Fig.8 Fatigue fracture appearances of TB3 samples under
Aed2=1%: (a) and (b) are the appearances of crack
sources and crack propagation areas in FA samples;
(c) and (d) are the appearances of crack sources and

crack propagation areas in SA samples
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Fig.9 Typical deformed substructure formed in the fatigued TB3
samples with Ae/2=1%: (a) FA sample and (b) SA sample
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Fig.10 Two-dimension schematic illustration showing the effect

of the variant selection of « plates on dislocation
evolution: (a) without and (b) with variant selection

effect. DS denotes dislocation source
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Low Cycle Fatigue Behavior of Secondary Aging Treated TB3 Alloy Cold Preformed

Song Zhenya'?, Zhang Lincai®, Guo Xiaodong®, Sun Qiaoyan?, Xiao Lin? Sun Jun?
(1. Shaoxing University, Shaoxing 312000, China)
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Abstract: For the cold pre-deformed Ti-10Mo-8V-1Fe-3.5Al (TB3) alloy, the high density of dislocation could still be observed after

traditional aging treatment, which could lead to detrimental influences on mechanical properties. To resolve this problem, a second aging

treatment process was proposed. Transmitting electron microscopy (TEM) investigations show that the dislocation density may be

dramatically decreased by the secondary aging treatment in predeformed TB3 samples. Variant selection effect was observed in predeformed

and aged TB3 samples. Low cycle fatigue (LCF) tests were carried out to the conventional peak aged TB3 samples (FA) and the predeformed

and secondary aging treated TB3 samples(SA). The LCF results show that fatigue lifetime is slightly higher for SA samples when the total

strain amplitude is lower than 1%, but it has an opposite result when the total strain amplitude is higher than 1%. TEM investigations on the

TB3 samples after fatigue tests show that dislocation slip is the predominant deformation mode. The dislocation bands resulting form cyclic

deformation are wide and discontinuous in FA sample, however they are fine and homogeneous in SA samples.
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