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INSTRON1341 £ 35 iR K Pl L # 7 M K WL M SRR BARB N 4.2 kN, R R =
0.1, WEEH+0.5% ,iRWMZY 13 Hz,
2.2 WHZE -
R R @ — AR BN EE , WO K K 106 um, BRI K % 1200 mm,
BB 620 X 520 mm, KB 450 mm, i PT-1G fEBiHEH Ak R LN, HLH
T i 8 5 B A SO BT B KR, LR, T Q 5 SO Y e B BE RS HE A L BERR S 7E 50
ns 7K, {EL 8k v i BB 5 L MR BE 3K
2.3 HAGEERNEFRESARER
B W 7 R P P AR TR Y AT I8 4 24 M R K TF S A9 B 25 T BRGRBE B L  BE O R
WA R R R . E, RSN 2 e A REIX — K. AR BT
BHMAESHAER 1L,GEEMBEMELY 1.1~2.2 GPa, KX F 2024-T62 f9 3 58 IR 3R BE (0. 53
GPa), R4 MWD . ARt 5 R EHFRRERNE 1.

Table 1 Laser shock-processing parameters and fatigue test results for experiment [

Laser shocking parameters Fatigue test fesrlts
Specimen No Energy Duration Power density thshocked specimen| Laser-shocked Increase
)] (ns) (GW /em?) (cycles) (cycles) %)
I-1 18.3 17 50 1.3 1.2 94210 104840 11.3
I-2 25. 4 17 50 1.8 1.2 88610 144540 64
I-3 13 7-6 50 1.2 0.92 71030 79360 11.7
I-4 18. 2 13. 2 50 1.3 0.94 106750 158660 48. 6
I-5 16.7 18. 2 50 1.2 1.3 53220 184820 247.3
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Table 2 Laser shock-processing parameters and fatigue test results for experiment I

Laser shocking parameters Fatigue test resrlts
Specimen No Energy Duration Power density [Unshocked specimen| Laser-shocked Increase
@) (ns) (GW /em?®) (cycles) {cycles) (%)

I-1 10.8 8.8 13 1. 05 0. 86 77570 83250 7.3
1-2 8.1 8 13 0.8 0.78 46850 100720 115. 0
1-3 9 8 13 0. 88 0.78 72560 131560 81.3
I-4 9.5 8.5 13 0.93 0. 85 73640 145260 97.3
I1-5 10.1 9.1 13 0.98 0. 89 68190 115770 69. 8
I-6 10.5 | 10.2 13 1. 02 0. 99 70850 126510 78.6
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BHA. H2,300REAR. AREBOCKRENE MR RS, BRI =FBCKMEE
KA R, R AT KD P (BR8P ) (4 O VR ] o 4 . OB A9 1. 06 um, fik o BEAE Y 30 ns,
AR RESMEOC T EN LN, A PT-16 ReERiHHTEXEREH ., FRIAGR
- WHAK,RERREHR QIR AR, ARSRTITHRE.

FKANMERESBAR JMERERGRTIX S EEEHEREL 1. 2~2.2 GPa, 3
wdr LT O RiAMF, HE SRS RLE 3.

Table 3 Laser shock-processing parameters and fatigue test results for experiment W

Laser shocking parameters Fatigue test resrits
Specimen No Energy Duration Power density [Unshocked specimen| Laser-shocked Increase
&) (ns) (GW/cm?) (cycles) (cycles) (%)
1-1 14.1 15.1 30 1.2 1.3 96580 356930 269. 6
K-2 18.1 16. 7 30 1.6 1.5 77710 755870 872.7
x-3 16. 4 19.0 30 1. 4 1.7 73850 297750 303.2
N-4 16.9 16.0 30 1.5 1.4 88630 719640 711.9
1-5 16. 4 16. 4 30 1.4 1.4 73700 567610 670. 2
I-6 17. 4 17. 0 30 1.5 1.5 98000 414270 322.7
K-7 20.2 8.1 30 1.8 0.7 81480 259360 218.3
K-8 14. 0 18.1 30 1.2 1.6 107320 799840 645.3
I-9 19.7 19.3 30 1.7 1.7 56440 823210 754.6
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KB 1 FH S RIRABLIOE GG ESFRTYRE 76%. ER. B\ HER, 1-1
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R 1 RGBS IKEY 50 ns, BBy 7. 6~25. 4 I, i FuOtF M E K, L2
BEEEAE 20 um, RIVEBREAHRELTSAN, THLS TS B FiX TR, &
BT HEORRG.

R T RAMMEEE KRN 13 ns, fERY 8~10.5 T, FE A FHERRY 9.27,
HFREE, SAERRENY 4um 4, UNESAET LB E B2, b TEAREXE, B
LA R H B BB AR, N D R R AR REARED N BT/ SBUR T
RRTE,

R T RS KT 30 ns, fE RN 8. 1~19. 3 1, P Emrp it Ny 16.6J,
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[EEBEEL 6~14um, HTFRATRERNRERGEAIMKR AZOLRYP T FRT. B
FEET B AT AT B 3 R T DR A TUR 3T TR RE
6 % i

B v oy A0 TR S B 0 5 K Y BOE Bk b B BE (FWHM) , Bk A RE B R E K K. B &
i O by X A9 R R TR SR A FORMSFRGAR. HE, FEHOMOEHE
kv B BE S RE B K/, DU 7= A Y B 7 i 5 SR B (R OK A TE WG 1R B AN RETE BUA 2R A Ot v il
SR, BRACBUREEZE . Rllker TBLDG 30 ns, RER DY 16 J 22747 B9 SR BX B ML B X 2024-T62
BE & TROCH &R AL TE RERBHER B KO XEBBIEARE) . KB T IR HHFAIM
Yerp i RALBOR  HE 950 A B BT » WOE vb dhr ik A A P E B 55 i B R vl o i 1F R B 5T
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Abstract The influence of laser shock-processing (LSP) parameters on the fatigue life of
aluminum alloy 2024-T62 is described. If the duration of a laser is 50 ns, there is a heat
damage on the LSP area of the specimen surface, and there is no improvemet on the fatigue
life of metal. If the duration is 13 ns, there is no apparent plastic deformation, and there is
a little improvement on the fatigue life. If the duration is 30 ns,on the surface of the
specimen there is a densified hollow LSP area that is very shiny, and the fatigue life-is
increased greatly. With 95% confidence, the fatigue life of LSP specimen is 4. 2~ 8. |
times larger than the unprocessed specimen
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