845 4% 455 ooE O Ok Vol. 45, No. 5
2018 4£ 5 H CHINESE JOURNAL OF LASERS May, 2018

Ot ehil 7050-T7451 A SRy X S 2k fir %t
Pl i 55tk b Rl A O Pk

EEBY BRERY, BEHTC, AR, LEA BAM
VR KA MU AR A B, YL Bl 226019
SR R 2L E TR 2R BE, WiV RN 3250355
YL RZALM TR 2 b8, L7 4HVL 2120135
VR R R E B AR TR R BT BE . VLIN MOl 226019

WE  RHNKEOERT 7050-T7451 $84 4 R EHAT 7T HOChd L3, R X A7 10 (XRD) fil i & i
LB CTEMD » 38453 T i30RE 2 T AT 5 B3 SO0 40 2008 30 g 5r 1 B0 b i s Ak 7050-T7451 484 4 3R 1 1Y 45 14
We 7R, SRR, YOG R N 1.83 GW « em 2, 38R 6 1 4 AR T a4 R I A AR B0 O B0 R 5 2406 h
N 2.34 GW « cm * I, 3R FEF2 A OB R ST 38 K MBOC I R BN 2.85 GW » em "B AR E AT
Pk fh . OGR4 7050-T7451 SRG &R M A XRD Bli% 5 TEM 4 ai R EA — 5tk

KEIF O BOCHAR; BotkwhdisE ks 7050-T7451 A4 X BFERATHE; S

FESES  TN249 XHkFRIZAS A doi: 10.3788/CJL201845.0502003

Correlation Between X-Ray Diffraction Pattern and Microstructure of Laser
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Abstract Pulsed laser shocks are adopted to conduct a shock penning processing on the surface of 7050-T7451
aluminum alloys, and the diffraction pattern and microstructure of specimen surface are obtained by the X-ray
diffractometer (XRD) and the field emission transmission electron microscope (TEM). A microstructure response
model of the laser shock processed 7050-T7451 aluminum alloy surface is established. The results indicate that,
when the laser power density is 1.83 GW « ecm *, the destabilization decomposition of supersaturated solid solution
occurs; when the laser power density is 2.34 GW « cm ™ ?, the grain size increases; when the laser power density is
2.85 GW » cm %, nanocrystals are produced on the specimen surface. The XRD pattern and the TEM analysis
results of laser shock processed 7050-T7451 aluminum alloy surface are of consistency.
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Fig. 1 XRD patterns of laser shock processed 7050-T7451

aluminum alloys under different laser power densities
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Fig. 4 TEM images of shock processed 7050-T7451 aluminum alloy surface under different laser power densities.
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Fig. 5 57050-T7451 aluminum alloy surface when laser power density is 2.85 GW « cm ™ *.
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(a) TEM image; (b) electron diffraction pattern
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Fig. 7 Microstructure response model of laser shock processed 7050-T7451 aluminum alloy surface
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