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Abstract Laser surface texturing (LST) is widely used in surface micro-forming, but its main problem is that the
ablation process causes melting, cracking and changing of the surface microstructure. By using laser shock processing
(LSP) micro dents are fabricated on Al7075 surface, which not only overcomes the weakness of LST, but also
inherits the advantage of LSP. Choosing AxioCSM700 true color confocal scanning microscopy and Vecco WYKO
surface morphology, the geometry morphology of micro dents are observed. With HXD-1000TMSC/LCD MH-VK
double press heads, the interior and surface micro-hardness of micro dents are measured. Experimental results show
that the diameter and the depth of micro dents change with laser pulse energy. the times of laser shock. focal length
and thickness of confined layer K9 glass. The hardness of micro dent increases gradually along radial direction and the
biggest hardness occurs in the center, which effectively improves the wear resistance of material.

Key words laser technique; laser shock processing; surface micro-forming; micro dents; hardness

OCIS codes 140.3390; 160.3900; 240.6700; 350.3390

1 5 7

B 2 I ol s TR TR AR U RE AT SR R
BRBE 1 HUE ABE ) AR /N BE 5 R R B A R AT
T T Ay 2% TR AR A AN DA B 2 3 T VR R
T e . WO F LU (LST) AR H i %
THT Al 3 R 51 SR Bt g i D) 1) 3 Y 5 3k, LSTT S A 2R

Wim HE: 2012-01-04; WEIMEMFHEE: 2012-02-17

A5 BB TR R S 2 T SR I A R D) R Y
PO« AR B IS ) P9 A R e A A U B
A5 1A 3 T A8 3 AROR B 22 94 K % 1) B A T2 3 i
%o M LST HAR S BRI T B 32 200 R )2
JCAZ Al 0 T SO B4 D) 25 5 L T R PR R
PR IE N TR TG U By S8 A Sl Ak . B 1 i s 7Y

TEE BN WM (1986—) 53 LA LR T A o 32 2 0 o 5 f A 5 TR A9 F9Y . E-mail: h409642075@126. com

SImE A X EE 1964
5 & RS EAIWESY . E-mail: Thx@uyjs. edu. cn

) B, 32RO T R 2 T R A i A R AR A SE B 0 AR B BT

0503004-1



H |

# ot

HOF]727 1 AN R (E P8 W 5 N o3 I P B S |
il b R s R BOM R AL L T 2 DL B 0 3R T oW 2H
21, X Tl 3 T 5 4 S0 A A 1 XU S 23 40 R R
(o9 95 F w07 DRI R 3 — TP 1 A 1 ek [
S0 J7 125 R sl e A BB A o O S R AR 55

WO vhi v Ak (LSP) J& —Fh 514 B B R
PEHAR . HAETKE T LSP M4 K Z 5L K60 58 78
oA Ak B R R TR AR AR N T SR R B LSP AH S TE
A RY 2 1H 77 AR % A R N 7 (L2 e R B AT 35 1 mm
o) i HA BT 52 v b R Ji i 5 2 A R N BT
PO HERES 1, Ok A R £ 5 R A B T AR
TR ABE AL oo 78 JE 0 B0 5% A% L g . Sl LSP [ BIF 5
PROE T RO SERY Jy k . LSP AR M RE IR H K
PR Ao AR AT R G b 2 7 AR B ML BT ER AR DA A
FIHT LSP BOR % 1] 4% 5 1 7 5K R il 3 3 Mt B
LA BE A SRR . S (] AT 1 B JH B i 4
K2/ R, Caslaru ™ #F58 T30 Ti-6 A4V A
AL-6061-T6 5 T 4 45 Pk LA K [ 51) 1M1 5 0 JBE 482
REMSE I . 25 S R 45 G LSP AR 4 3 fif M1 45 4l
AR T 77 A BB 1 AR T i — A AL R AU Bl
AR AR T B R T HA A T AR RE R S L X
FEORY R T LST Ryl i Jr vk . S8 BO6 v i 1
M1 5% 1 A 5 WIS 2 T L9 M AR 22 51 A i B 2 90
B WO B AR A SR T IR B AT
SRE J72 RAR T2 RERL T A R BRI O 2
P JBT5 J5 T  E AT SE R ) A AR 22 AR SO T A
Innolas Gmbit 2\ &) [ Spitlight 2000 THG Jik i
St AI7075 4Rk, XM BT R Y AL 3 5 )
LABATHRFE  WEFE T OO0 00 Ik w68 12 L v o YO8
BIAR R A HZE KO RS Y JE B X EOE b M bt
T 50 0% 52 W [R) B 00 2 G 14T e 5 e DX Ja ) e R AR
AR

2 WO b S MY i R R

1 RBHOL b ML R 5230 e s A .
I MO AR K S L 28— A 457 T BORE O
SR E I R A — M E R A E L AR
JZ e 2 BN BB S A8 T AR R A OIOR . IOz
— JE AN 2 WY A I SR W R A R VR T AR
2 25 A 25 75 T R B R FHOL R CR T 100 W/
em”) i AR B W SCJZ 3R T I 2 il I WA A AR AR R R
AL FOL AL W HZ DT 7 A 55 B AR S TR
S WL AR SR T 1 R B RO L T
(1 249 LR 2 R S S TR R SRR A RR A

KO BB s K XS 8 TR U A RZ R
T 5 3 5 47 5 119 25 18 PR B 1 7 A S o s g 98
A IR A R SN . — B R Sl T T
(19 3l 285 ek AR IR+ A0E 2 7 b e 2 T 7 A 28 PR A
TR XA~ Pk AR T S — A LB e A Ik
RN USAE B R A 2 T RET . LSP AL AR B2 M R
0V RE T2 B OQ T (Y 2 A m oE B L WNBRR I T 3R
TETBSE 5 2 THT 5 B LS JBE L Y AR 4 4 A SR IR
AT T 2R T A A O i R i B T SR ke
LRI . B2, 456 LSP HR X 4
ek T it Y BRORAIE T bR 3 T S8 B ST DL
B R i i 2 T Y

mirror
Nd:YAG laser beam

laser shutter

focal lens

confining medium
(K9 glass)

ablative material =
(Al foil)

workpiece

1 SEE I

Fig. 1 Layout of the experiment
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Table 1 Laser equipment technical parameters

Wavelength / Pulse Pulse Frequency /
nm length /m] duration /ns Hz
1064/532/355 80~2000 8 1~10
Energy Direction Divergence Laser spot
stability  stability /mrad angle /mard (out) /mm
<£1% +0.25 <0.5 9
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Fig. 3 Profile of micro dent. (a) and (b) 3D profile of micro dent; (¢) 2D dimension of

micro dent along x direction; (d) 2D dimension of micro dent along y direction
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Fig. 4 Profile of micro dents of different laser energies
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Fig. 5 Effects on micro dents by different pulse energies. (a) Effects on the diameter of micro dents by different

pulse energies; (b) effects on the depth of micro dents by different pulse energies
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