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Abstract Experiment of warm laser shock peening (WLSP) of AZ80-T6 magnesium alloy at room temperature
to 300 T is carried out using Nd: glass laser. The results show that WLSP has obvious warm strengthening effect
and generates higher residual compressive stress compared with LSP at room temperature. Surface compressive
residual stress (-150 MPa) and micro—hardness get to the highest value at 150 C. Micro—hardness is improved by
35.8% compared with the substrate, showing the best warm strengthening effect. While the surface micro—hardness
tends to be a stable value ranging from 122.1 to 119.1 HV at 150 C~250 C, exhibiting a good thermal stability. The
three dimensional (3D) profile, surface morphology and surface roughness of the laser shocked craters at different
temperatures are analyzed and discussed.
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Fig.1 Microstructure of AZ80-T6 alloy

FE WLSP 5256 vf 43 51 5% FH KO 't 2% 3¢ 38 F1 B— 1939 Tiif 5 i JE R 1 S 29 sROZ R Z o 1 S8 K WLSP
A 18 28 FE L FINAEE R T R Ji5 0 0 b RS B — e o A 30 1 158 7 ek B, DRl — o B ] {5 L 34 5] 32 44 Ol PR
V-G W R AT SE A A MR A R IR R R 2 100 pm, SRS HE KO BE IS -2 o @ A .l T AR
BB IR R 35 2 Ve IR A )RS B 45 T ORI 2~5 min, TR BE RN IR B 35 ) J5 #E4T WLSP 5256 . WLSP 256 HIBOG A% 2
B OERE RN 6 T, K YE R 20 ns, KN 1064 nm, JEBEE A2 K 3 mm, D) F % R 4.24 GW/em®, FECTIRE
JE AR N I=4E/mrD* o E RSOk oh e, r KT8, D M BE AR . WLSP i F2 /R 2 1R A S 56 5%
HE 2 frs .

lower die with heating
holder system

P2 o i B 9 1 R 2 o) B R () S B B
Fig.2 (a) Sketch map and (b) experimental equipment for WLSP
R X350A 7Y XU £ 17 I 0 52 SIS HE b 3R 1 BK R 8 F) o AT LEICA DM2500M %Y 1F % 325 J Ot 2 it
Tl B X BE A A OW AL L EAT A3 A o 38 FH HVS—10007 Y 58 3 A R 43I b o 2 3R B o SR Veeco Wyko
NT1100 %Y 5 =7 i J3 A0 5t 3 0'e e o 3% 1 3 X OB 39 e FORDRE o >R AT OL.S4100 BY 06 36 £ 1 Bl 52 % J#0'e o
i M A = 2k (3D) 6 6 kA 7 0

3 AR50
3.1 REENHH
N T HAF A SE WLSP R B ML TR 5L, FI MO 36 6 BB kil [0 AT B 4500 4T, WLSP il 11

1006002-2



mOE B ok
HUIE S R AR B4 = AR A, I 3 PR o O T ERAE WLSP MbT /N, % Mg bt X 7 m #6471 48 B
0 [ 191 3 5 A7 B A0 1] 3(b) T s |, vk BT AR AR R il £k AN 1R 4 BT o
FH 1] 3 1AL 4 AT S 3], WLSP B A 3R P W 7 — AN AL BDE 9 M 3T, opds IXOR AR T 38R I | M0 27
FEIEAR 0 2 S 9I0IR 3 02 B IR O6 BE 1Y BB 4 52 = 0 20 A, RIDOGBERE & I bl B30 2 B/ 3, S 3L
phty X3 G VAR T /N T ot 8 43, LA EOR BT IR B M3

(b) crater contour

l

crater

st e
o *,

3 ot b RS ST . (a) whili ik (b) Jesr =B A
Fig.3 Crater morphology after WLSP. (a) Shocked specimen; (b) 3D optical morphology
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Fig.4 Whole crater contour after WLSP at different temperatures
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Fig.5 Depth and width of the crater after WLSP at different temperatures
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Fig.6 3D-surface morphology of spot center micro—zone by WLSP with different temperatures
P18 it 7~ Ay AN [ il B2 T WO i DX THDRDRE B2 R, S5 IR BE Z (R G & o H 8] 8 AT, WLSP 2 THI RS JiE Jifi %5
T 5 8 T e I B G, ELY /N T LSP 3R HRURE BE o A0 JE ARSI b4 3R IHDRLRE FE O 0.268 pum , LSP b 3R 11 FH B i
0.694 wm , Ay FE A K TrHLUES 19 1.58 4% 5300 °CHY WLSP $ 44 3¢ 1 HLKE FF 4 0.46 m , H LSP 2 i HURE B2 sk /)
50% %1
3.3 BANA
IR X 528 0 34043 500 A [) 9L B R 2R opads IX T WLSP J5 YE BE o7 B A sk A 1l . 9 AT
A N PR U T s e o 103 ) VAP A R R (= R R S R S B2 NI B R Ll F i v 11125 e N A A D 1A

1006002-4



S I S

2.0 0.9

a—LSP b _m— as—-machined
L5} b—WLSP at 300 ‘C 2 08} e Yep e
1.0} ¢ —as-machined \ 107_ .
g 05 [
K élﬁﬁ =
@—0.5 L ¢ °
i-t
i -1.0f "
-1.5} g 0.3p u a2 —8—n
2.0 @ 0.2+
25 . . . . \ 0.1 , , , . , .
0 50 100 150 200 250 0 50 100 150 200 250 300
Distance along X direction /um Temperature /'C
7 RIFR BT WLSP J5 AZ80-T6 4 4x 2D—3 Ifi 58 i 8 RIFIR T WLSP J5 AZ80-T6 4 4 % I MUK
Fig.7 2D-surface profile of AZ80-T6 alloy after WLSP at Fig.8 Surface roughness of AZ80-T6 alloy after WLSP at
different temperatures different temperatures

JOL 3 He 28 kg TR L 3, I 7 A e AR B A TR I g, L 2 THT 5% A% IV ) {1 A T RE BN i A AR AR AR . 2 i EE T B
150°C i 3% Th1 5% A% T 17 77 2% 3] die R AL, B DA AR S T 9 5% A 3L 17 ) +40 MPa % 78 0 5% 43 B J1 =150 MPa, Z
Ji B T B T T R 2 T A A% S I T AR, /1 o WLSP 22 0T DL 23 B 8 28 1T % A% He 7 7, 3X AT R 5 O b i ik
S TLE A DSA R % B A VAR G . Rk, WLSP B LSP 7= A8 T (9 5% Ay R 1 7, He s e [ R 2
S 2R B, A0 BE AR S AR R
50F

—=a— as—-machined
(113 *~ WLSP

Residual stress /MPa
&
S

0 50 100 150 200 250 300
Temperature /C
B9 AR T WLSPBE & 4 & Wi 5% 4% i )
Fig.9 Surface residual stress of magnesium alloy by WLSP at different temperatures
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Fig.10 Surface micro—hardness of magnesium alloy by WLSP at different temperatures
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