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Microstructure and fatigue properties of Ti-6Al-4V titanium alloy
treated by wet shot peening of ceramic beads
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(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116085, China;
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Abstract: Ti-6Al-4V alloy was treated by the wet shot peening using ceramic beads. The results demonstrate that after
the wet shot peening the surface hardness increases from 330HV to 416HV. The surface roughness of the alloy increases
from 0.34 um to 0.48 pm during the wet shot peening. After being treated by the wet shot peening, the surface roughness
is an order of magnitude lower than that treated by the traditional dry shot peening. The maximum residual compressive
stress value in the peened surface reaches —749 MPa and the depth of the residual compressive layer is about 120 pm.
The fatigue strength increases from 605 MPa to 680 MPa measured by the tension-tension fatigue test. The dislocation
density is enhanced remarkablely in the surface layer after the wet shot peening by using ceramic beads. Also, the
microstructure is obviously refined into ultra-fine grains in the surface layer. After the treatment the base surface texture
changes from (100) to (101). The wet shot peening using the ceramic beads can improve the fatigue strength of
Ti-6Al-4V alloy.
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Table 1 Physical properties of ceramic pills
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¢ (kgL ) (HY)
5.1 >25 7.7 860 90%
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Fig. 2 Metallographic structures of samples before (a) and after (b) shot peening

B3 WG TEM %

Fig. 3 TEM images of sample after shot peening: (a) Dislocation cells; (b) Superfine grain
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Fig. 5 Surface microhardness distribution of samples after

wet shot peening
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Fig. 6 Surface roughness of samples: (a) Before shot peening; (b) After shot peening
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Fig. 7 SEM images of surface of samples: (a) Before shot peening; (b) After shot peening
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Fig. 9 S—N curves of samples before and after shot peening
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