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Effect of laser peening treatment on rotating bending fatigue property of aluminum alloys
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Rotating bending fatigue tests were conducted in order to investigate effects of laser peening (LP) treatment on fatigue
property of rolled aluminum alloys A7050-T7451 for aircraft structures. As the results, the LP treatment was effective for the
fatigue property improvement of A7050-T7451 alloys. The fatigue strength of the alloys at 107 cycles was increased by 50~60
MPa by LP treatment. It is assumed that the reason of the fatigue life increase by LP treatment is hardness increase and residual
stress near the specimen surface. The fatigue lives of non-treated material scattered effected by large grain groups near the
specimen surface. The scatter of fatigue lives became very small by LP treatment.
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Table 1 Chemical composition of A7050-T7451. [wt.%]

Zn Mg Cu Fe Zr Si Mn Ti Cr Al
5.7-6.7 1.9-2.6 2.0-2.6 0.15 0.15 0.15 0.10 0.06 0.04 Bal.

Table 2 Mechanical properties of A7050-T7451.
Young's modulus, Tensile strength, 0.2% Proof stress,

Material

E [GPa] op [MPa] Gy, [MPa]
LT 72 533 475
L 70 528 -
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Fig.1 Shapes of materials and machining direction. [mm]
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(a) Parallel plane to
rolling direction.

(b) Vertical plane to
rolling direction.

Fig.2 Microstructure of A7050-T7451.
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Fig.3 Shape of specimen. [mm]
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Fig.4 S-N diagrams.
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(a) LT-n.p. specim

(b) LT-LP specimen.

(0,=240MPa, Ni=2.7x10%ycles) (5,=280MPa, Ni=1.1x10%cycles)

Fig.5 Fracture surface at crack initiation site.
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(b) 6,=240MPa.
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Fig.8 Relations between crack length and number of cycles
for LP specimen. (compared with n.p. specimen)
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' (a) Replica observation. (b) SEM observation.
Fig.9 Observation at crack initiation site.
(LT-LP, 6,=280MPa, Ny=1.19x loscycles)

Fig.6 Relations between crack length and number of cycles
for n.p. specimen.

Fi.7 Microscopic observation of fatlgﬁe crack.
(L-n.p., 6,/280MPa, N/N¢=0.62, Ny=52300cycles)
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Fig.10 Hardness distribution of LT specimen.
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