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Residual Stress of Ultrasonic Shot Peened Aluminum Alloy

5UQO Chao-ya, LU Shi-hong
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nan-

jing 210016)

Abstract: To quantitatively explore the effects of peening parameters on surface residual stress distribution
and hardening degree of shot peened materials, X-ray diffraction method was adopted to analyze the distribu-
tion of surface residual stress field and half -~ width of diffraction peak of ultrasonic needle peening (UNP) 7055~
T7751 aluminum alloy, which provided a reference for UNP application and research. The results shows that
the depth of the residual compressive stress filed (Z,), the maximum residual compressive stress (on.) and its
depth (Z,,) increase with the increase of amplitude of vibration (/) and diameter of needle (d); Two sets of
optimum parameters are obtained, i. e. 2 mm in diameter of the needle with the 80% amplitude of vibration
and 3 mm in diameter of the needle with 70% amplitude of vibration, which increase the depth of s,,. by more
than 1. 31 times and depth of the hardened layer by more than 0. 7 mm, and o, increases by 6.8 and 8. 14
times, respectively., UNP has great performance in optimizing material residual stress field, and can improve
fatigue resistance and cold hardening degree of metal material with proper peening intensity.

Key words: ultrasonic shot peening; 7055-T7751; aluminum alloy; residual stress; full width at half maxi-
mum(FWHM)
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Fig. 1  Schematic diagram of the XRD measurement
principle and FWHM
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1—Electrode; 2—Pipeline; 3—Electrolytic end; 4—
Flowing electrolyte without gauze; 5—Flowing electro-
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Table 1 Parameters of the UNP experiment

Specimen thickness/ Needle diameter/ Vibration degree/

mm mm %

4 1.2 25, 35, 40

4 2.0 40, 60, 80

12 3.0 40, 70, 100

12 4.0 40, 70, 100
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Fig. 3 Surface residual stress field of the initial 7055-T7751
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Fig. 4 Effect of the impact amplitude on residual stress
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