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Fig.1 Microstructures of Ti6321 alloys under different heat treatment temperatures: (a, d) equiaxed microstructure, (b, ¢) bimodal

microstructure, and (c, f) Widmanstatten microstructure
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Fig.2 Macroscopic morphologies of original specimens and specimens after creep preloading under dynamic compression loading at 3000 s
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Fig.3 True stress-true strain curves of Ti6321 alloys with three microstructures under dynamic compression at strain rate of 3000 s™:

(a) equiaxed microstructure, (b) bimodal microstructure, and (c) Widmanstatten microstructure
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three microstructures under dynamic compression at

3000 s
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Fig.5 Morphologies of Ti6321 alloys with three microstructures under different creep stress loadings: (a-c) not creeped, (d-f) 471 MPa,
(g-1) 550 MPa, and (j-1) 628 MPa
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Fig.6 Morphologies of Ti6321 titanium alloy with equiaxed microstructure followed by dynamic compression after preloading with different

creep stresses: (a) not creeped, (b) 471 MPa, (c) 550 MPa, (d) 628 MPa, and (¢) 706 MPa; (f) SEM image of deformation bands
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Fig.7 Morphologies of Ti6321 titanium alloy with bimodal microstructure after preloading with different creep stresses followed by

dynamic compression: (a) not creeped, (b) 471 MPa, (c) 550 MPa, (d) 628 MPa, and (e) 706 MPa; (f) SEM image of deformation
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Fig.8 Morphologies of Ti6321 titanium alloy with Widmanstatten microstructure after preloading with different creep stresses followed
by dynamic compression: (a) not creeped, (b) 471 MPa, (c) 550 MPa, (d) 628 MPa, (e) 706 MPa; (f) SEM image of deformation
bands
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Fig.9 SEM fracture images of Ti6321 titanium alloy with Widmanstatten microstructure under different creep stresses: (a) not creeped

and (b) 628 MPa
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Creep Preloading

Xiang Jiyang', Song Yuchen?, Wang Lin***, Xu Lingyu’, Yan Zhiwei’, Li Yanxing®, Cheng Xingwang™**
(1. School of Mechanical and Electrical Engineering, Beijing Institute of Technology, Beijing 100081, China)
(2. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(3. National Key Laboratory of Science and Technology on Materials under Shock and Impact, Beijing Institute of Technology,
Beijing 100081, China)
(4. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)
(5. Luoyang Ship Materials Research Institute, Luoyang 471023, China)
(6. Tangshan Research Institute, Beijing Institute of Technology, Tangshan 063000, China)

Abstract: Creep loading has a certain effect on the service performance of structural components. In this research, the creep preloading on
Ti6321 titanium alloy with equiaxed, bimodal and Widmanstatten microstructures was carried out. Dynamic compression tests of the
materials after creep were conducted at a strain rate of 3000 s™. The dynamic behavior of Ti6321 titanium alloy after different creep stress
loadings was studied. The results show that the yield strength decreases and the compressive strength increases after creep preloading.
With the increase in creep stress, the impact absorption energy of titanium alloy of three microstructures after dynamic compression
increases and the adiabatic shear sensitivity decreases. Titanium alloys without creep have phase transition bands after dynamic
compression, and the titanium alloys with equiaxed microstructure and bimodal microstructure after dynamic compression followed by
creep preloading do not fail but only produce deformation band. Titanium alloy with Widmanstatten microstructure fails due to phase
transition bands. The adiabatic shear of titanium alloys with equiaxed and bimodal microstructures is delayed by creep.
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