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Tab.1 Specific components of 3D printed TC4 titanium alloy
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Fig.1 Schematic diagram of U-notch specimen
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Fig. 2 Schematic diagram of engine impeller disc
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Fig.3 3D printing equipment
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Fig.4 Metallographic structure
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Tab.2 3D printed TC4 titanium alloy Chaboche model parameters

AT 1)

Forming direction /M8 GMPL 3 CMPa

LI 825.41 737 450 5102 3230 22

|42 803.56 630 386 4420 4154 29

143 778.19 787 609 5529 5380 42
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Fig.5 Forming direction L .L,.L,
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Fig. 6 Equivalent stress-equivalent plastic strain
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Fig. 7 Finite element mesh
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Fig. 8 Results of different notch radius of stress-plastic strain

hysteresis in loading direction
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Fig. 9 Results of different forming directions of stress-plastic strain hysteresis in loading direction
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Fig. 10 Results of different notch radius for strain-cycle times ratchet strain
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Fig. 11 Results of different forming directions of ratchet strain-cycle times in loading direction
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Fig. 12 Results of different notch radius of stress amplitude-notch root distance of the 1st cycle loading direction
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Fig. 13 Results of different forming directions of stress amplitude-notch root distance of the 1st cycle loading direction
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Fig. 14 Results of different notch radius of local stress ratio-notch root distance of the 1st cycle loading direction
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Fig. 15 Results of different forming directions of local stress ratio-notch root distance of the lst cycle loading direction
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Fig. 16 Results of different notch radius of stress amplitude-notch root distance of the 25th cycle loading direction
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Fig. 17 Results of the different forming directions of stress amplitude-notch root distance of the 25th cycle loading direction
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Fig. 18 Results of different notch radius of local stress ratio-root distance of the 25th cycle loading direction
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Fig. 19 Results of different foeming directions of local stress ratio-root distance of the 25th cycle loading direction
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Fig. 20 Results of stress triaxiality-cycle times with different notch radius
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Fig. 21 Results of stress triaxiality-cycle times with different forming directions
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Fig. 23 Results of different forming directions of stress triaxiality-notch root distance in the 1st cycle
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Fig. 24 Results of different notch radius of stress triaxiality-notch root distance in the 25th cycle
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Fig. 25 Results of different forming directions of stress triaxiality-notch root distance in the 25th cycle
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Fig. 26 Results of different notch radius of elastic stress-strain energy—cycles times of notched parts
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Fig. 27 Results of different forming directions of elastic stress-strain energy-cycle times of notched parts
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Fig. 28 Results of different notch radius of plastic stress-strain energy-cycle times of notched parts
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Fig. 29 Results of different forming directions of plastic stress-strain energy-cycle times of notched parts
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Fig. 31 Ratcheting strain-cycle times curves in different forming directions of notched parts
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Fig. 32 Ratcheting strain-cycle times curves in different notch radius of notched parts
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Tab.3 Fatigue life of notched parts in different notched radius and
different forming directions
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Study on local cyclic plastic behavior of 3D printed titanium alloy notched parts
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Abstract: The main purpose was to study the local cyclic plastic behavior of 3D printed titanium alloy notched parts.
Firstly, the local stress and strain field near the 3D printed titanium alloy notch was analyzed in detail by finite element
method, and the evolution of stress and strain field was deeply investigated. Then, the experimental study was carried out and
the influence of the forming direction on the results was analyzed. The results show that ratcheting deformation occurs at the
notch root, with the maximum ratcheting strain rate in the L, direction and the minimum ratcheting strain rate in the L,
direction. The influence of the forming direction on the stress triaxiality is not too obvious. The elastic strain energy of
different forming directions is almost no difference. However, the forming direction has a great influence on the plastic strain
energy. With the increase of the number of cycles, the difference of plastic strain energy results for different notch radii also
becomes larger.
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