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Effect of Laser Shock Processing on Property and

Microstructure of AM50 Magnesium Alloy
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Abstract The method of laser shock processing (LSP) is used to investigate the effect of LSP on the grain
micro-hardness value is increased by 19%, and the residual compressive stress is up to — 225 MPa. Besides, the
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structure, micro-hardness, and residual stress of the AM50 magnesium cast alloy along its depth direction. Results
depths of the micro-hardness-improved area, grain-refined layer, and residual compressive stress layer are obviously
OCIS codes

indicate that the micro-hardness and residual compressive stress of the alloy surface both have significant

improvement after single LSP. On the LSP layer where original coarse grains are refined obviously, the surface
stress are further improved.
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increased. When the impact times is increased to two, the micro-hardness, grain size, and residual compressive
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Table 1  Chemical composition of AM50 magnesium alloy (mass fraction, %)

Element Al Mn Cu Fe Si Mg
Content 4.830 0.320 0.001 0.001 0.003 Bal.
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Fig. 1 (a) Schematic diagram of specimen with LSP; (b) photograph of mosaic specimens
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Fig. 2 (a) Micro-hardness distribution and (b) OM morphologies along depth direction of specimen without LSP,

and (c¢)-({) are the corresponding magnifications to circle areas indicated by A, B, C, and D, respectively.
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Fig. 3 (a) Micro-hardness distribution and (b) OM morphologies along depth direction of specimen with single impact of

LSP, and (c¢)-(f) are the corresponding magnifications to the circle areas indicated by A, B, C, and D, respectively.

FegRd e v m i A AT UA G 280 PO b i 5 A0 5 3R A SRR BE A B — 2D 4R T TR O
il R R IB BN B RAR (94 HV) , B 5 b iy 32 10 BE 2 19 396 O, B B2 (02 i T R 0 It RE I )2 TR EE Oy
0.9 mm , ") DX ) i B8 (B B AS PR 45 A8 L 7E 65 HV B R 38l 78 55— 0 3% 1 B Ol o B B2 A o T, 10
Zead WU i IR B B R I A A DR A B — A R R R R KO TR L — R 4D TR
PRUCIEOE it 58 AL 5 B 5 6 TR R O 1 b A OO0 21 20 R BF 2 1AL T DUR B R AR AL )R B9 TR E TR B
0.9 mm, 47 32 B 3T SoRL 404K 2 A SEREAR SR R 0.2 mm Zefq . B ACo) ~ (D43 R 4(h) HfF A~D X Jif
DCHR AR, O wh iy IXIR2R 2 SRR AR RS2 5~10 pom, QL 4 Co) BB 4D IR s BIAS kL 40 1k )2 2
(] ALt 2 o SOBE RSO 10~ 60 o, WNIET 4 Ce) Iz o P 4 CE 2R iy 17 32 2 AL ARCAL 1 i A2 ot bz 40 £k B 5
AR IET . AP 4 Fpnl LA Y R 19 728 fh i 35 55 B 8 ol 42 9 A8 fL R S AR — 2

% () | along dep

LSP surface

0:2 mm|

4
P

twice laser shock w:

Depth /mm

(c

B4 PR vt 3 A iR TR 2 7 18 Ca) 0 B BE A A1 () S AL S 1] (b) i A~ D X R IX 8 Co)- (D TR ]
Fig. 4 (a) Micro-hardness distribution and (b) OM morphologies along depth direction specimen with twice

impacts of LSP, and (c¢)-(f) are the magnifications to the circle areas indicated by A, B, C, and D, respectively.
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Fig. 5 Residual stress distribution along depth direction of three samples
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Fig. 6 Schematic diagram of influence of LSP times on the property and microstructure of AM50 magnesium alloy
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