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� 1  FGEHh0.EH����KLMNOP��� 

Fig.1  Schematic of laser shock peening and its microstructure 

evolution in laser peened region 
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Table 1  Chemical composition of TC17 titanium alloy (ω/%) 

Al Sn Zr Mo Cr Fe Impurity Ti 

4.5~5.5 1.6~2.4 1.6~2.4 3.5~4.5 3.5~4.5 0.3   0.15 Bal. 

 

 

 

 

 

 

 

 

 

 

� 2  TC17I��v¡¢2£KLMN 

Fig.2  SEM image of microstructure of TC17 titanium alloy 
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� 3  `a��rs�FGEHh0¤¥����EHh0i��¦§ 

Fig.3  Dimensions of tensile specimen (a), schematic of LSP path (b), and photo of base metal and LSPed specimens (c) 
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� 4  OMBSEMBTEMQRSTCUVW��©ª��� 

Fig.4  Schematic of specimen preparations for OM and SEM observation (a), TEM observation (b), and surface profile and roughness (c) 
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� 5  TC17I��G£KLMN 

Fig.5  OM microstructures of TC17 titanium alloys: (a, c) base metal specimen and (b, d) LSPed specimen 
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Fig.6  α grain size of TC17 titanium alloy: (a) statistical results of 100 grains presented from small to large; (b) frequency distribution 

histogram of grain size in base metal specimen; (c) frequency distribution histogram of grain size in LSPed specimen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  TC17³�.FGEHh0i SEM�¸ 

Fig.7  SEM images of base metal (a) and LSP treated TC17 

titanium alloy (b) 
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� 8  TC17³�.FGEHh0i TEM�¸ 

Fig.8  TEM images of TC17: (a) base metal; (b~d) LSPed specimen; (e) selected area electron diffraction (SAED) pattern of Fig.8d; 

(f, g) IFFT image of zone I and II in Fig.8d 
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� 9  ¹º Smith-Guttman;b»¼½¬¾FGEHh0ui���W 

Fig.9  Dislocation density of base metal specimen (a) and LSPed specimen (b) determined by the Smith-Guttman linear intercept technique 
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� 10  ³�. 20 25C 30 JFGEHh0iQRST. 

UVW 

Fig.10  Surface profile (a) and surface roughness (b) of base 

metal specimen and 20, 25 and 30 J LSPed specimens 
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� 11  ³�. 20 25C 30 JFGEHh0i�� 

QRXYZ[.¿W·ÀXYZ[?\ 

Fig.11  Surface residual stress (a) and residual stress distribution 

in depth direction (b) of base metal specimen and 20, 25 

and 30 J LSPed specimens 
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� 12   !�"#�	�$%20&25' 30 J(
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Fig.12  Stress-strain curves (a) and yield strength, ultimate 

strength and elongation (b) of base metal specimen and 

20, 25 and 30 J LSPed specimens 
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Fig.13  Generation of residual compressive stress during LSP: (a) dynamic response of the material with a peak pressure higher than 1 

HEL, (b) dynamic recovery of surrounding materials after the peak pressure attenuating is lower than 1 HEL, and (c) recovery of 

surrounding materials after laser pulse is switched off 
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Fig.14  Schematic of grain refinement induced by laser shock peening 
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Effect of Laser Shock Peening on Microstructure and 

Tensile Properties of TC17 Titanium Alloy 
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Abstract: A pulse laser with different energies of 20, 25 and 30 J was employed to peen TC17 titanium alloy. Microstructure evolution, 

surface morphology, roughness, residual stress and room temperature tensile properties were investigated. Results show that the average α 

grain size decreases from 11.17 µm to 6.93 µm after 25 J LSP. High density dislocations and mechanical twins are observed and the 

dislocation density increases from 8.11×10

13

 m

-2

 to 3.59×10

14

 m

-2

. Surface roughness decreases from 0.922 µm to 0.537 µm and further 

decreases to 0.305 µm while the surface residual stress increases from −213 MPa to −296 MPa and further increases to −774 MPa after 20, 

25, and 30 J LSP, respectively. After LSP, the yield strength increases by 30~70 MPa, which indicates that the LSP induced grain 

refinement has a slight effect on the tensile properties of TC17 titanium alloy. 

Key words: laser shock peening; microstructure; surface morphology; residual stress; tensile properties 
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