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Study on VSR Reduction Technology of Welding Residual Stress in TC4 Titanium Alloy Casing
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Abstract ; Large in size and complex for its distribution, the residual stress gradient at the welding seam between the outer ring and
blade of a TC4 titanium alloy casing of an engine severely reduces the fatigue life of the casing. Based on the modal shape
characteristics and strain variables of casing components, equivalent specimens were designed, and the feasibility and technological
parameters of vibration stress relief method for reducing welding residual stress of casing were studied. An equivalent process test
model was designed according to the modal characteristics of the casing components. Based on the strain mode patterns of the
casing and process test model, the VSR excitation frequency and clamping mode of the equivalent specimens were determined. The
surface stress of the specimens was measured by X-ray diffraction method to evaluate the VSR stress reduction effect. The results
show that after VSR treatment, the peak value of residual stress on the welded joint surface decreases by 30.8% in maximum, and
the stress homogenization rate reaches 41.8% in maximum. Therefore, the designed vibration process parameters can be used to

reduce and homogenize the residual stress on the casing welding.
Keywords: TC4 titanium alloy; VSR; strain mode shape; excitation frequency; clamping way
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