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Effect of shot peening on TIG welding residual stress of 2219 aluminum alloy
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Abstract The TIG welded joint of 2219-T8 aluminum alloy was strengthened by shot peening with different process parameters. X
-ray diffraction (XRD) and blind hole stress meter (MTS3000) were used to detect and analyze the residual stress field of
samples before and after shot peening. The results show that, before shot peening treatment, the longitudinal stress of the cross
section perpendicular to the weld shows an irregular "several" shape distribution, which implies that large residual tensile stress
exists in the area near the weld, and the base material far away from the weld is closely in zero stress state. The peak value of
welding residual stress increases with the increase of welding specimen thickness. After shot peening treatment, the surface
stress on the cross section perpendicular to the weld presents an irregular V-shaped distribution, which mainly shows that a large
residual compressive stress generats in the area near the weld. The surface compressive stress of glass pellets is greater than that
of steel pellets under the same diameter. After shot peening, the compressive stress in the welding seam presents an irregular S-
shaped distribution within a limited range. For the pellets of same material, with the increase of the diameter of projectile,
compressive stress layer depth gradually increases. Under the condition of the same shot diameter, steel shot produces larger
compressive stress layer and compressive stress peak value than glass shot, and with the increase of shot diameter, the position
of the residual compressive stress peak value gradually moves inward, and its value increases gradually.
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Table 1 Technological parameters of welding plate
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Table 3 X-ray diffractometer test parameters
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Table 2 2219 aluminum alloy composition
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Cu 5.8~6.8 Mg 0.02
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Fig.1 Test section and distribution diagram of each pending path
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Fig.2 Principle of electropolishing
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Table 5 Technological parameters of shot peening i
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Fig.3 Schematic diagram of drilling
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Fig.4 Surface residual stress distribution
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Fig.5 Influence of plate thickness on residual stress
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Fig.6 Two-direction stress distribution curve of plate surface after

shot peening treatment
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Fig.7 Two-direction stress distribution curve in welding parts
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