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Research of Strengthening 7050 Aerial Aluminum Alloy Structural
Material with Laser Shock Processing

WANG Sheng-bo, FAN Yong, WU Hong-xing, GUO Da-hao, DAI Yu-sheng
(Institute of High Power Laser Technology ., USTC., Hefei, Anhui 230026, China)

Abstract  Strengthening the important aerial aluminum alloy material, 7050T7451, 7050T7452 by laser shock
processing (LLSP) technique with the home made device. Testing the fatigue life. 5,-N curves which show the
relation of fatigue stress level and fatigue life of material were given, the result showing, after LSP, fatigue life of
7050T7451 increases to 435% of non LSP sample under 67. 3 MPa stress level, fatigue life of 7050T7452 increases
to 518% of non LSP sample under 81. 4 stress level. Also researching the mechanism of LSP on 7050 aerial A-alloy,
the result shows the surface of the test piece has biggish residual compressive stress, and biggish internal dislocation
density.
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Fig. 3 Represent the experiment result with g,-N curve

Table 1 Pull-pull experiment result of 7050T7451 under the condition of constant equation stress

6. /MPa 106. 6 96. 6 81.4 67.3
Fatigue life of unprocessed area N, (circle numbers) 33533 49867 101210 16370
Fatigue life of processed area N, (circle numbers) 58567 107267 264950 >>699900
N, /N, 1.75 2.15 3.22 >4.35
oo N ), . lgN = A+ Blgs,, »
(N 10" ~10° A B ,
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s 7050T7451 , 6 =5 mm, P =
o, 106.6~67.3 MPa , 1.8~2.0 GW/cm®
’ ’ H Pmax
R 67.3 MPa =12.32 kN, P,,, =1.23 kN, f =15 Hz,
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Table 2 Pull-pull experiment result of 705017452 under the condition of constant equation stress

6, /MPa 96. 9 81.4

Fatigue life of unprocessed area N, (circle numbers) 40600 86400
Fatigue life of processed area N, (circle numbers) 113500 447800

N, /N, 2. 80 5.18

, 7050T7452 , o
Om 96. 9~81.4 MPa . 4.2
7050T7451 s s 7050T7451,7050T7452
, 81. 4 MPa .
50000
518% . s 4 5 o
4
7050T7451,7050T7452
4.1
b
o AST X-ray
stress analysis . :
7050T7451 7050T7452
—8.9 MPa 6.5 MPa; 4 705017451
7050T7451 (a) T7451 5 (b) T7451
Fig. 4 Experiment result of 7050T7451
7050T7452 — 226.9 ) )
(a) T7451 parent material; (b) T7451 processed by twice LSP

MPa  —237.6 MPa,
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Fig.5 Experiment result of 7050T7452
(a) T7452 parent material; (b) T7452 processed by twice LSP
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