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Experimental research of laser shock processing on aerial aluminum alloy

Fan Yong, Wang Shengbo, Wu Hongxing, Guo Dahao, Dai Yusheng, Xia Xiaoping
(Ingtitute of High Power Laser ,Univerdty of Sdence and Technology of China,Hefei ,230026)

Abstract : After strengthening two states of 7050 ,one kind of aeria auminum dloy, T7451 and T7452 with laser
shock processng device developed by oursdves the dloys surface stressand structure are measured. Test results show that
there islarge resdua compressve stresson the surface and interna didocation densty. However SN curve in fatigue test
shows that the fatigue strength in increased more than two times under the condition of moderate load strengthening.
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Fig.1 The device structure view of laser shock processng experiment
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Table 1 Experiment result of 7050T7451 & =5mm;sze of L SP area: @8mm;sze of X-ray transmitting gperture : @B3mm
Lsp K9 glass confinement width of laser power densty of resdud stressof resdud stress
/ mm pulse FWHM/ ns laser/ (GW-cm”?) front side/ MPa of back sde/ MPa
unprocessed -8.9+0.0
superposed processed
PErpOSEA P 0 x 12 20 1.74 2.26 - 226.9+56.4 -66.7+11.3

on both ddes

Table 2 Experiment result of 705077452 & =5mm;sze of L SP area: @8mm;sze of X-ray transmitting aperture: @8mm

Lsp K9 glass confinement width of laser power dendty of resdud stress of reddud stress
/ mm puse FWHM/ ns laser/ (GW-cm™ ?) front sde/ M Pa of back sde/ MPa
unprocessed -6.5+0.0
rocessng on
P .g R0 %12 20 1.65 2.29 - 147.4+£21.6
both sdes
superposed processn
PETpo p. g 20 x 12 20 1.96 2.29 -237.6+30.5 79.5%6.2
on both ddes
superposed processn
PEIPOSEC procesing 000 x 12 20 2.17 2.22 - 235.8423.2 - 162.3432.2

on front sde
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Table 3 Pull-pull experiment result of 7050T7451 under the condition
of congtant equation stress

O/ MPa 106.6 96.6 81.4 67.3

fatigue life of unprocessed

33533 49867 101210 16370
area N,/ circde numbers

fatigue life of processed

. 58567 107267 264950 > 699900
area Ny cirde numbers

Ny Na 1.75 2.15 3.22 >4.35
, SN ( - ),
SN
(N 10* 10° ),
JIlgN = A + BIgS, ,A B
, SN
, 705077451 ,

On 106.6MPa  67.3MPa

175% 435 %
4.2 705077452
7050 T7452 ,
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Table 4 Experiment result of 7050T7452 under the condition of con-
stant amplitude

O/ MPa 96.9 81.4
fatigue life of unprocessed area N/ drde numbers 40600 86400
fatigue life of processed area Ny drde numbers 113500 447800

Ny Na 2.80 5.18

, 705077452 ,
Onm 96.9MPa 81.4MPa

280% 518 %

7050T7451,
7050T7452
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