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Effect of Surface Treatment on Bending Properties of TA15 Titanium Alloy Plate
Pu Chaobo, Sun Mengtong, Wang Lehao, Wang Yuanhao, Qiang Ganggang
(Baoji Titanium Industry Co., Ltd., Baoji 721014, China)

Abstract: The surface treatment of annealed TAI1S5 titanium alloy plate was carried out by grinding polishing, acid
washing thinning, and combined grinding polishing with acid washing thinning. The influence of different surface
treatments on the bending properties of the plate was studied, and the bending cracking mechanism was analyzed. The
results show that the combined process of grinding polishing and acid washing has the largest bending angle of the plate,
followed by acid washing thinning, and the grinding polishing process has the smallest bending angle. The surface
morphology of the specimen presents a serrated pattern which is polished by grinding polishing. The combined grinding
polishing with acid washing process can passivate the serrated grinding texture, which is emerged on the surface of the
specimen prepared by grinding polishing, and reduces the surface roughness, as well as obtains a uniform surface. The
bending cracking mechanism of the specimen is the serrated pattern generated on the surface after grinding polishing,
which is prone to form local stress concentration during the bending, forming a crack source or becoming a channel for
crack growth. Fracture analysis of bending crack specimen with grinding polishing reveals that the crack originated from
the surface of the specimen, with numerous and deep dimples, indicating a typical ductile tearing fracture.
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Fig.1 Microstructure of annealed TA15 titanium alloy plate
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Table 1 Room temperature mechanical properties of TA15

annealed titanium alloy plate
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Table 2 Surface treatment processes of TA15 titanium alloy plate

Surface treatment Thickness
No. .
process reduction/mm
Process 1 Grinding polishing 0.10~0.15
Process 2 Acid washing thinning 0.10~0.15
Process 3 Grinding polishing 0.15~0.20

Acid washing thinning

Rn/MPa Rpo2/MPa Al%

TAI1S5 1000 970 17.3
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Fig.2 Schematic diagram of three-point bending test
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Table 3 Bending angles of TA1S5 titanium alloy plate specimens

under different processes

Process 1 Process 2 Process 3

30 41 52
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Table 4 Surface roughness of TA1S5 titanium alloy plate

under different processes

Process 1 Process 2 Process 3

1.58 1.14 0.83
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Fig.3 Surface metallographs of bending specimen near fracture

zone: (a) outer layer; (b) inner layer
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Fig.4 Surface morphologies of TA1S5 titanium alloy plate under different processes: (a) process 1; (b) process 2; (c) process 3
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Fig.5 Cross-section morphologies of TA15 titanium alloy plate under different processes:

(a) process 1; (b) process 2; (c) process 3
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Fig.6 Bending fracture morphologies of cracked specimen with grinding polishing: (a) macroscopic fracture;

(b, ¢) near surface morphology; (c, d) central layer morphology
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