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Effect of Laser Shock Processing on Tensile Property and Fracture Morphology
of CP-Ti Under Elevated Temperature Condition
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Abstract The characterization and analysis of fractures of TA2 CP-Ti tensile specimen by laser shock processing
(LSP) under different temperatures are conducted, and the effect of temperature on the characteristic fracture
morphology and the tensile property is investigated. The results show that the necking phenomenon of tensile
fracture subjected to LSP is more obvious than that of the untreated sample, and the treated sample has a better
plasticity. With the gradual increment of temperature, the fracture mode turns from the brittle fracture into mixed
fracture, and finally to ductile fracture.
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Table 1  Chemical compositions of TA2 CP-Ti (mass fraction, %)

Element Fe Si C H O N Ti
Content <0.30 <0.15 <0.1 <0.05 <0.15 <0.05 Bal.
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Fig. 1 (a) Dimension of tensile specimen; (b) impact path
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Fig. 2 Stress-strain curves of (a) unlLSPed and (b) LSPed specimens under different temperatures
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Table 2 Tensile property indicator and fracture morphology of specimen

Specimen Reduction of area /% Elongation /% Ultimate tensile strength /MPa, Microstructure
LSPed (20 C) 63.89 20.35 472.58 3
LSPed (150 C) 71.62 20.35 420.72
LSPed (250 C) 77.08 20.35 351.34
LSPed (350 C) 79.75 25.66 317.48
unLSPed (20 C) 59.30 19.47 462.50
unLSPed (150 C) 58.72 20.35 409.75
unLSPed (250 'C) 74.13 21.24 343.86
unLSPed (350 C) 79.81 20.35 280.55
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Fig. 3 Tensile fracture morphology of unl.SPed specimen at 20 ‘C. (a) Macro-morphology;

(b) bluff pattern; (c) river pattern; (d) cleavage step
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Fig. 4 Tensile fracture morphology of unL.SPed specimen at 150 °C. (a) Macro-morphology;
(b) beach pattern; (c) microvoid; (d) cleavage plane and tearing ridge
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Fig. 5 Tensile fracture morphology of unl.SPed specimen at 250 ‘C. (a) Macro-morphology;
(b) beach pattern; (c) dimple band; (d) quasi-cleavage plane and tearing ridge
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Fig. 6 Tensile fracture morphology of unl.SPed specimen at 350 °C. (a) Macro-morphology;
(b) dimples pattern; (c) equiaxial dimple; (d) small dimple
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Fig. 7 Tensile fracture morphology of LLSPed specimen at 20 ‘C. (a) Macro-morphology;

(b) tearing ridge; (c) river pattern; (d) cleavage plane
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Fig. 8 Tensile fracture morphology of LLSPed specimen at 350 ‘C. (a) Macro-morphology;

(b) ripple pattern; (¢) equiaxial dimple; (d) small dimple
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Fig. 9 Tensile fracture morphology of LSPed specimen under different temperatures.

(a) 20°C; (b) 150 ‘C; (c) 250 C; (d) 350 C
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