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Abstract In order to clarify the mechanism of fatigue life enhancement of IN718 alloy strengthened by laser peening
(LP), the relationship between the grain rearrangement and fatigue property of the alloy before and after LP is
studied. The results show that, after LP, the maximum plastic deforming depth of sample surface reaches
33.7 pm, and the maximum fatigue life enhancement of the alloy reaches 188% . With the increase of laser power
density, the surface residual compressive stress induced by laser shock wave increases, but the amplification
decreases gradually. After the fatigue test, the release of the surface residual stress of 52% appears. The grain
refinement phenomenon is found on the sample surface after LP, and the refining depth reaches 175 pm. The
interaction among the dislocation sliding, dislocation climbing and twin crystal results in the generation of
subgrains, and eventually the grain structure is refined.
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Fig. 1 Laser peening specimen and peening area
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Fig. 3 Surface morphology of specimen treated by laser peening

3.2 BABANEMNESE®

IN718 F 4 & il 3 i 25 & L B 1) SC B A RL A 25 & B WL P 58 14 1 48 BIL AT e 1 e 45 DG B 2230
PR%5 5 22 B MYy b 10 7= A 80, T8 W SO L 08 T 48 e IR AR A 1 90 55 77

P 4 N AN TR O Tl 23R 25 B T I AL RE A 9 57 kit EL L. IR R ] DL R W AL RE 10 9% 55 75 iy
1.05X10° cycle, IR BEFE N 6.05,6.58,7.37 GW/em?® FBEALIRAE I 55 a0 910 2.32X10°,2.26 X 10°,
3.02X10° cycle, ¢ 95 5 A B W AL T 20 480 7 121%,115%,188% , A WL, OB AL AT #E K IN718 &4 1Y
W97 FEf . BEIC R T AR R IZ B AN I 2 R B X TR 0 IR A% 2 4 P A f RS, Hammersley 2570 X
Fb T AL S AL RO S ALXT INT18 A 4 5% A3 L 7 J2 0% B 14 52 W), % B 380 M L 1 5% i) 2 IR B 0T 5K 1.2 mm,
8 R F AL ALY 0.3 mm, il i £8 O E IS AUSR AL J5 19 9% 57 77 4w 28 K T 2 WL IS I 19 9% 57 77 i » Jee K3 IR
ik 14096 . PRLMCRT LR W7, SO0 W8 L5 -5 00 5 I (BB A% R N ) J2 4 = INT18 & &% 05 Fam i Q. o —
T, 45 4 9% 57 75 1ii Wil G OG D 2658 B A 4 e i £ 8, i 2 M DR B B 7.37 GW /em® B, HOJW 55 i L
YRR 6.58 GW/cm” W AYHE S T 49 33.6 % . AT UL, SE 95 A LAY SO D) R % A B T2 TH0E B LT &
LU 5T TR W 3G 25 AR

1=7.37 GW/cm?

0414004-4



Fatigue life /(10" cycle)

i 6. . " un
Laser power density /(GW/cm?)
Pl A4 AN TR O T 50 9 B R ke 19 9% 55 7 A
Fig. 4 Fatigue life of specimens under different laser power densities
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Fig. 5 Surface residual stress distributions of specimens treated by laser peening before and after fatigue test
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Fig. 6 Residual stress distributions in depth direction of specimens treated by laser peening before and after fatigue test
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Fig. 7 Grain morphology in depth direction. (a) Untreated specimen; (b) specimen treated by laser peening (I=7.37 GW/cm?);

(c) fatigue fracture of untreated specimen; (d) fatigue fracture of specimen treated by laser peening
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Fig. 8 Evolution mechanism of grains. (a) Dislocation distributions in specimen treated by laser peening;

(b) generation of dislocation tangles; (c¢) generation of dislocation wall; (d) generation of subgrain
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