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Effect of Shot Peening Coverage on Surface Integrity of 2024-T351 Aluminum Alloy

XU Gang', XUE Tao', HU Yanhua', XIAO Xiong', CAO Yi’, ZHANG Qi’
(1. AVIC Xi’an Aircraft Industry Group Company Ltd., Xi’an 710089, China;
2. Northwestern Polytechnical University, Xi’an 710072, China)

[Abstract] Peening coverage has essential effects on the service performance of parts. In this paper, aluminum alloy
2024-T351 was subjected to pneumatic shot peening with different coverage of 88.3%, 100%, 200% and 400% by
adjusting feeding speed. The surface topography and microstructure, roughness, residual stress and microhardness were
investigated using a scanning electron microscope, roughness tester, residual stress instrument and Vickers hardness
tester. The surface roughness increases first and then decreases with the increase of peening coverage. The average surface
roughness of peened sample with 100% coverage is 4.601 pm, which is the highest value. Moreover, the peened surface
shows significant folds and microcracks owing to the high coverage of 400%. The increase of peening coverage leads to the
enlargement of the maximum compressive residual stress and depth of the compressive residual stress layer. Similarly, the
maximum hardness and hardened layer depth are enhanced with peening coverage. The maximum hardness corresponding
to peening coverage of 88.3%, 100%, 200% and 400% is increased by 18.4%, 22.8%, 25.1% and 27.2%, respectively.
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Fig.1 Surface morphology of initial and shot peened samples with different coverage
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Fig.2 Surface contours and surface roughness of initial and shot



‘_‘i’ » »
RESEARCH E;I:%rex

Al (220)

Al (311)

400%

200%

100%

88.3%

b
50 60 70 80
20/ (°)
(a) XRDKE

30

0601 —m—A1 (111)
0.55F —e—Al (200)
050k ——Al (220)
045}
° 040F
S 035}
jan)
Z 030f
s
0.25F
020
0.15F
0.10

1 1 1 1 ]
JE4s 88.3 100 200 400
I 5/ %
(b) FWHM
B3 FEipiFEEARREBAESEXHERN XRD EiE K FWHM
Fig.3 XRD patterns and FWHM of initial and shot peened samples
with various coverage
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Fig.4 Residual stress field of initial and shot peened samples
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