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Table 1 Examples of A grade surface quality

Laser shocking parameters Increase of
. . : Peak pressure . ) . .
M aterial energy duration power density (GPa) Coating Overlay fat1géle life
(I (ns) (GW/em”) (%)
16. 72 30 1.45 1.97 black
4T6 s 72.7
2024162 18. 07 30 1.57 2.08 E,,;.,. K9 glass | 872
16. 85 30 1. 46 1.98 lack
2024T 62 9 55 711.9
! 16. 04 30 1.39 1.91 paint K9 glass
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Table 2 Examples of B grade surface quality

Laser shocking parameters Inerease of
o i ) Peak pressure S N . .
M aterial energy duration power density (GPa) Coating Overlay fdtlg;.le life
)] (ns) (GW/em”) (%)
25. 4 50 1.8 2.27 black
2024T 62 K9 glass 64
17 50 1.2 1.71 paint
18.2 50 1.29 2.06 black
2024762 K9 glass 48. 6
13.2 50 0.94 1. 66 paint
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Table 3 Examples of C grade surface quality

Laser shocking parameters Increase of
M ateri . : Peak pressure " ) L .
aterial energy duration | power density (GPa) Coating | Overlay |fatigue life
(1) (ns) (GW /em?) (90)
2024T62 37.9 50 1.19 1.73 black K9 o] 13
34.4 50 1.08 .62 paint gl '
2024T 62 32.9 50 1.03 1.57 black KD o] ;
20 50 0.63 113 paint e
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Table 4 Examples of D grade surface quality

Laser shocking parameters Increase of
M aterial energy duration power density Pealfé'f;;“m Coating | Overlay |fatigue life
(J) (ns) (GW /em”) (%)
25.4 40 1. 65 2. 15 black
20247162 K9 glass
29.4 40 1.91 2.23 paint
2024T 62 26 40 1. 61 2.18 black K9 ol
28.6 40 1.87 2.33 paint e
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Fig. 1 Photographs show the surface

qualities of LPS specimens of
different grades A, B.C and D

(a) photograph of an A grade LPS specimen:

{(b) photograph of a B grade LPS specimen;

(¢) photograph of a C grade LPS specimen:

(d) photograph of a D grade LPS specimen
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Fig.2 Schematic diagram of laser shock processing
I: overlay (glass): 2: sacrificial object: 3: specimen:

4: reflection object: 5: pad

g A S A5 BT LA K AR, BLab a8 5 sl AR 1, I+ S22 0. 25 mm 11
W etz o AR B T I BRSO Sy g, 80 B e T3 A R o LR e R Az 7

PR — 4, HANG IS E ok, W9 i 26 SO 5 0B (L 3) « WA
Liu— Zi
Oik = Zr+ Z;rm ( l)
pYAT
o = L+ Zum (2)

A, TR, 1T s Bamib 2, o AN IRGRHE TR ), o B S RGGHIE )0, o 9 5
W), Bk Pa, Z0 ARSI 1L 41X 10% g < em ™ *s™ ). Zu IR AL 3. 35X 10° ¢
cem s ') o T R BT TER 0 RS BB, W RIS ok = 0. 4100 g F i e, M % A 7=
e TR RO R AR 3B S o = 1. 450 lﬁ.]*T/"‘JH"ﬁﬁﬁ, ML S —H Hli!'.”riilﬁj, KRR



5 1] giCRE A5 O S R5CSR i T g 3 ) T VAW 9T 471

S5, T R [RIRE 8 (IR AR 3 ave = = 1. dous

AL RE R AT R, [RIRE A AR E R S, AR 24 133 ns, SER philiid FE 5 C
g5 o, W SRRl IR T, ASGE AR AE S K XA iR R ARG 38—, /Y Tl R,
o5, R BRI ) A2 R g, e R B S A, A A e o A O b o ) A AR
(H, XA A1 AR 2 AR 15 LU R %

4 SEECEGE

IR R R 2024T 62 AL A5 8845 42, R HIOURC S 780 7 gL R0 S [ 1k . 2R SR vkl 49
W2 K P20 mm X4. 5 mm (9 K9 Yeenias, Hp—AfLAESR B difl, 55— FLAME
ki, AEX L. Aot di)a, BAabdi X0 @1 mm OFL AIEHEZE Hauser OP2 X% i
Prge R ERT B P2 mm (4L, FLANEEREDHRE LN T 0.1 pm.o IRPFLWOE P A H S, 75
INSTRON 1341 5 55 iR 30 WL _F b 47000 35 W —r 99 55 5, e K adiar 4. 2 KN, W JEE R =
0.1, KiEE£0. 5%, i4G 4% 13 Hz.

AV oG b 2 B o MR, SO ki I Bt e ok X 1 2 TR AT PR 56,
FOIEAE) A g, W FiR LR 2 e g AT e —ikobdi . 9 MR by DX IR 2 T BT 40 02 A 28, 92
I IR BG4 FE R, XA A0 5T A d R B S R 218. 3% ~ 872. 7% , V¥4 530% o Horp,
552 MRS — ROk Pl S, SRS, WOt X RN R R IA S A &, W 125
BUGHEATH WO ph i A B, R IGIA B A 2, 95 AR P i 872. 7% « 3 7 ikt
R v sk, H S AR A 218. 3% o 1F 95% EAS R, AR i PR Y A A R
MR 4.2~ 8.1 fi%.

2 F X W

I Vaceri J. A.. Laser shocking extends fatigue life. A merican Machinist, 1992,7 . 62~ 64
2 Peyre P.. Merrien P., Lieurade H. P. et al.. Renforcement d'alliages d'aluminium Moule's par ondes de
choclaser. Materiaux & Techniques, 1993,(6~ 7) I 7~ 12

3 Yang L. C.. Stress waves generated in thin metallic films by a §—switched ruby laser. J. Appl. Phys.,
1974, 45( 6) - 2801~ 2808

Study on Visual Inspection and Control Methods of
Effectiveness of Laser Shock-processing

Zhang Yongkang
(Institute of Acoustics and Lab. of Modern A coustics. Nanjing University. Nanjing 210093)

Abstract Visual inspection and control methods of effectivenss of laser shock-processing ( LSP)
were put farword. By means of regulation of laser shocking parameters and process details, sur-
face qualities of LSP areas were controlled, and the effectiveness of LPS was evaluated based on
the examination of the surface qualities. The difficult technical problems of LSP engineering appli-
cations were solved. thus. the fatigue life of all LSP specimens will be increased greatly.
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