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Surface Morphology Evolution Together with Its Effect on Fatigue
Properties in Shot Peening of Aluminum Alloy 7B50-T7751
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Abstract: Shot peening processing of aluminum alloy 7B50-T7751 is carried out by ceramic pellets with different coverage (100%,
300%, 600%, 1 000%). The surface morphology evolution of the shot peened alloy, which includes surface roughness, microstructure
and residual stress distribution, are investigated. The fatigue strength under different shot peening conditions are then evaluated by
axial fatigue test with the stress ratio of 0.06. Results show that shot peening processing can improve the alloy’ s fatigue strength for
all concerned shot peening coverages, while the improvement rate is the most significant when the shot peening coverage is from
100% to 300%. Fracture morphology analysis indicates that the mechanism of fatigue failure behaves in transition of the crack
initiation position, from the surface defects to the internal inclusion where the concentrated stress field is generated, due to the
improvement of the surface quality and the combined influence of the compressive residual stress field.
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Table 1 Chemical composition of 7B50-T7751 (wt.%b)
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Fig. 1 Bright white insoluble phases distributed in
the form of lamellar and flat grains in the SEM
microstructure of 7B50-T7751 aluminum alloy
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Fig. 2 Energy spectrum analysis of small black secondary and
insoluble phases in the microstructure of 7B50-T7751 alloy
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Fig. 3 Geometric dimensions of the fatigue specimen in mm
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Fig. 4 Microstructure of deformed layer for the 7B50-T7751 alloy
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Fig. 5 Change of surface morphology of 7B50-T7751 alloy processed by shot peening
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Fig. 6 Surface roughness of samples processed
with different shot peening coverage
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Fig. 7 Distribution of residual stress of 7B50-T7751
samples processed by different shot peening coverage
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Fig. 8 Effect of shot peening process on
fatigue strength of 7B50-T7751alloy
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(a) Fatigue crack initiation zone

(b) Crack propagation zone

(c) Amplified view
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(a) Fatigue fractography

Fig. 9 Fatigue fractography of 7B50-T7751 sample without shot peening.

(b) Cleavage in crack initiation zone
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Fig. 10 Fatigue fractography of 7B50-T7751 sample processed with 100% shot peening coverage
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Fatigue fractography of 7B50-T7751 sample processed with 300% shot peening coverage
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Fig. 12 Fatigue fractography of 7B50-T7751 sample processed with 600% shot peening coverage
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Fig. 13  Fatigue fractography of 7B50-T7751 sample processed with 1000% shot peening coverage
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