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Abstract: The effect of ultrasonic nanocrystal surface modification (UNSM) on the tension-compression fatigue behavior of
Ti-6Al-4V (stress-relief annealed or solid solution-aging treated) was studied. UNSM is with a static load of 25 N, vibration
amplitude of 30 um and 36 000 strikes per unit. The microstructure, hardness, severe plastic deformation (SPD) layer, residual
stress, fatigue property and fracture mechanism of the alloy after UNSM treatment were analized. The results show that UNSM
produces about 40 pm SPD layers on both the two groups of specimens. UNSM increases the hardness and the compressive
residual stress. UNSM helps to maintain a good surface roughness. The 10 cycles fatigue strength of the two group samples
are improved by 7% and 11.7%, respectively. After UNSM, fatigue cracks mainly initiate from the surface of specimen before
the fatigue life of 10° cycles, while they appear at the deformed a-phases at the zone between the SPD layer and the core after
the fatigue life of 10° cycles. The shape of the deformed a-phases is long and narrow because of the ultrasonic impacts on the
surface, and it is parallel to the edge of specimens. The analysis of the axial normal stress is discussed based on a classical
model, which helps to understand the initiation of interior cracks.
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Fig.9 Fracture surface and EDX analysis of interior crack
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