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Study on residual stress distribution of laser shock forming metal-sheet

YUAN Guo-ding, SHI De-qi, JIANG Ying-fang, WANG Yong-liang, WANG Fe:
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to study the effect of residual stress on the laser shock forming metal sheet, a high power Nd:glass laser
was used to form the metal-sheet and then the residual stress distribution on the surface of metal sheet was tested by means of X-
ray diffraction method. It was found that there was large residual compress stress on the concave surface of metal-sheet, but low
residual tensile stress on the fringe of convex surface. The residual stress increased with the increase of laser energy. When the
laser energy came to a certain value, the residual compress stress reached its maximization. On the shock surface, the residual
compress stress of shock point was maximal, the other compress stress decreased in a nonlinear way along the shock point and
ultimately to zero. For laser shocking different aperture of mold with a laser beam in 8mm diameter, 30] energy, there was a
threshold for the aperture of the mould. The residual ifess)increased with the increase of aperture when the aperture was smaller
than the threshold. However, it decreased with the incr€ase of aperture when the aperture was larger than the threshold. The
threshold aperture was about 20mm. The results are very important for study of the distribution and control of residual compress
stress, play an important theoretical and engineering role in studying the material fatigue, siress corrosion resistance and
capability of the surface.
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Fig. 1  The principle of laser shock forming
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Fig.2 The shape of Al-sheet metal after laser shock
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Fig.3 The distribution points for measuring residual stress
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Fig.4 The residual stress on both metal sheet surfaces varying with different
laser energy
a—the distribution of residual stress on the concave surface of the metal-sheet

b—the distribution of residual stress on the convex surface of the metal-sheet



$34% H3H

HET BTSRRI REEA 4 305

PR T R AR L ) B SO RE B 93 K THTE R, (B
WRRAERYEAEMI . Ed LK 4a I 4b KB,
(10 Ty B s 73 B DA /S b o T B, L™ TRT A I A
SRANHLI 7,32 1 T BEE BOLRE R A3 wh ol 9 0
P AR , SR B SR TR AR, i SRR
PR, S RE R R 8] — & M E R, AR TE
HE B R ER AR N ) 2 i OB, T AT e B A L
Al REBRER ARSI A KRR, B A, IO Y RE R AR
R BIEEERRHER
3.2 MERBIRBRER R TR

BEFE R B, AR FUR X ARURE S AT B v oy JE Y
BB R AN AR B AR, XS] H S/ REE 2 R
it KRR MO AR R R 200 4R BT 1K,
29K,3 W, 4 Wbt wha eSS DB R AR AR T
SEREE SR S FR . SCH R B Ui ORI 2R
T (SR AR R ) R s YOI o T R {ELE K
FAFEHOR /N, I B — R BT R B R K (H . R
4B AR T B T LA X R b T b A 38 R L B
ATARBT B H L, B AR, NI SR fINGR , &
ETIMTAEARE. HEPAUEL, ZRmEEr
R FRANLA L R b T3 AR E ARG %, Hor i
EINEs, X L BKTE AR s S BE TR

MRJERY, B A M TE S PR A P AR BN

4071

207
01

-207

20 ©
-601]
-801 -1

-1001] 2

-120 a3

-140]

-1601

-180 r T T T - )
00 25 50 75 100 125 150

distance from shock center/mm

residual stress o/MPa

-4

Fig.5 The effect of shock numbers on residual stress
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