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Table 1 Chemical composition of the CP-Ti (w/%)
Fe C N H o] Ti
0.03 0.01 0.01 0.003 0.10 Balance

el

K1 SRRk R H A

Fig.1 Optical microstructure of as-received CP-Ti
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Fig.2 Macrograph of CP-Ti processed by ECAP at room
temperature (1) and ECAP followed by CR (2)
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Fig.3 TEM images of ultra-fine grained CP-Ti by ECAP

followed by CR: (a) grain structure and (b) con-

tinuous recrystallization
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Table 2 Mechanical properties of ultra-fine grained CP-Ti
by ECAP followed by CR

Material As-received ECAP ECAP+CR
as/MPa 254 552 740
or/MPa 403 622 813
Microhardness, HV/MPa 1387 1799 1932
ol% 48 115 145
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Fig.4 TEM images of ultra-fine grained CP-Ti by ECAP followed by CR after annealing at different temperatures:
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(a) 200 C, (b) 300 °C, (c) 400 °C, (d) dislocation grid, (e) 450 °C, and (f) 500 C
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Fig.5 Mechanical properties of ultra-fine grained CP-Ti by

ECAP followed by CR after annealing at different

temperatures
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Fig.6 Microhardness of ultra-fine grained CP-Ti by ECAP

followed by CR after annealing at different tempe-

ratures
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Effect of Annealing Temperature on Microstructure and Properties
of Ultra-fine Grained Commercial Purity Titanium by ECAP+CR

Qiao Zhen™?, Liu Xiaoyan'?, Zhao Xicheng“?, Yang Xirong"?, Luo Lei?
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)

(2. Metallurgical Engineering Technology Research Center of Shaanxi Province, Xi’an 710055, China)

Abstract: Ultra-fine grained commercial purity (CP) Titanium was processed by equal channel angular pressing (ECAP) at room
temperature and ECAP followed by cold rolling (CR). Effect of annealing temperature on microstructure and properties of ultra-fine
grained commercial purity Ti were investigated by transmission electron microscopy (TEM), uniaxial tensile test and microhardness test.
The results show that the average size of ultra-fine grain is about 130 nm, and ultimate tensile strength is 813 MPa. When the annealing
temperature is below 400 <C, the microstructure has no obvious change. Ultimate tensile strength and microhardness slightly decrease. At
the same time, elongation increases. When the annealing temperature is higher than 400 <C, grain size of ultra-fine grained CP Ti grows
slowly, and dislocation density decreases; besides, ultimate tensile strength and microhardness decreases obviously. When the annealing
temperature is 500 <C, grain size of ultra-fine grained CP Ti grows rapidly, and the average grain size is ~2 pm.
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