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Table 1 Chemical composition of Ti-6Al-4V alloy (/%)

Al \Y Fe ) C N H Ti

6.2 3.8 0.3 0.2 0.1 0.05 0.015 Bal.
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Fig.1 Shape and size of Ti-6Al-4V sample used in fatigue

test
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Fig.3 SEM fracture surface morphologies of un-peened sample (a, b) and wet peened sample (c, d)
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Fig.4 Surface morphology and roughness of wet peened
sample (a); cross-sectional corroded morphologies of
wet peened sample (b) !
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Fig.5 TEM micrograph and SAED pattern at 0~10 pm depth
of wet peened sample (a); grain size at the surface
layer of wet peened sample tested by XRD (b)
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Fig.6 TEM micrographs at 20~30 pum depth of wet peening
sample: (a) dislocation accumulation and (b) dislocation

cells
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Fatigue Fracture Mechanism of Ti-6Al-4V Alloy Strengthened by Wet Peening
Treatment

Li Kang®, Fu Xuesong, Li Zhigiang? Zhou Wenlong', Chen Guoging*
(1. Dalian University of Technology, Dalian 116024, China)
(2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: A modified surface layer was fabricated on Ti-6Al-4V alloy by wet peening treatment. Results show that the fatigue life of the
specimen which suffers wet peening treatment obviously increases. Compared with the fracture of un-peened sample, the fatigue crack initial
site transfers from surface to the interior region beneath the surface (about 1 mm depth). The co-action of grain refinement strengthening and
dislocation strengthening dominates the transfer of fatigue crack initial site. The compressive residual stress effectively delays the crack
propagation. The grain refinement strengthening, the dislocation strengthening as well as the compressive residual stress are the main factors of
the increasing of fatigue life.
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