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ª 1  R60702>??@ HESPC�z«�EVW 

Fig.1  OM image of R60702 welded joint after HESP treatment 
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ª 2  HESPC�z{|¬ �®5� IPFª 

Fig.2  Cross section IPF diagram of the base material area of the 

sample after HESP treatment 
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ª 3  ^}X� IPF±²ªIY³±²ª´µ�de¶±²ª 

Fig.3  IPF distribution map (a), grain boundary distribution map (b), and local misorientation distribution map (c) 

of the deformed layer 

 

 

 

 

 

 

 

 

 

 

 

ª 4  HESPC�·z{| XRDª¸ 

Fig.4  XRD patterns of sample before and after HESP treatment: (a ) original, (b) HESP, and (c) base metal 
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� ���XRD �����

Table 1  Analysis results of XRD 

Projectile material Grain size/nm Microstrain/% FWHM/(°) 

Untreated - - 0.367 

HESP-30 min 32 0.209±0.0196 0.455 
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ª 5  HESPC�·z R60702>??@�45fg` 

Fig.5  Surface roughness of R60702 welded joint: (a) original 

and (b) HESP 

 

 

 

 

 

 

 

 

 

 

 

ª 6  HESPC�·z=>??@�¹mºK 

Fig.6  Potentiodynamic polarization curves of R60702 welded joint before and after HESP treatment: (a) weld metal area, (b) base metal, 

and (c) heat affected area 
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Table 2  Self corrosion current density and corrosion  

potential 

i/µA·cm

-2

              E/mV 

Area 

Untreated HESP Untreated HESP 

BM 1.963 1.766 –525 –475 

WM 3.726 2.542 –587 –506 

HAZ 5.532 3.225 –625 –415 
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 7  ����� HESP������� 3������� 

Fig.7  Potentiodynamic polarization curves of welded joint: (a) as-received and (b) HESPed 
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Effect of High Energy Shot Peening on Microstructure and 

Properties of R60702 Welded Joints 
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Abstract: The welded joint of industrial pure zirconium (R60702) was treated by surface high energy shot peening (HESP). The 

microstructure, surface grain size, micro distortion, gradient structure and crystal orientation were characterized by optical microscope 

(OM), X-ray diffraction (XRD) and electron back scattered diffraction (EBSD). A surface roughness measuring instrument was used to 

measure and evaluate the surface roughness, and an electrochemical workstation was used to study the corrosion resistance of R60702 

welded joints. The results show that after HESP treatment, a gradient structure is formed on the surface layer of the industrial pure 

zirconium welded joints with a thickness of about 110 µm, and the grains of top layer reach the nanometer level. In the process of surface 

nanocrystallization, twins and dislocation slip are the main deforming mechanism. After HESP treatment, the self-corrosion potential of 

R60702 welded joints is positively shifted, and the corrosion current density is reduced. HESP treatment makes the surface structure of the 

three areas of the welded joints uniform, and the self-corrosion potential tends to be uniform, which effectively inhibits galvanic corrosion. 

Key words: high energy shot peening; commercial pure zirconium; structure and property; corrosion resistance 
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