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Abstract

Effects of Laser Shock Processing on Tensile Properties of
X80 Pipeline Steel Welded Joints
Kong Dejun Long Dan Wu Yongzhong

(College of Mechanical Engineering, Changzhow University, Changzhow, Jiangsu 213016, China)

The surface of X80 pipeline steel welded joints is processed with laser shock wave, the tensile mechanical

morphology

properties of the welded joints before and after laser shock processing (LSP) are analyzed with tensile tests. The
continuous yield feature, without obvious yield flat. the elongation rate is higher, and the tensile fracture appears the

fracture morphologies and the distributions of chemical components are observed with scanning electric microscope

(SEM) and energy dispersive spectrometer (EDS) respectively, and the fracture mechanism of X80 pipeline steel

5l

.

welded joints is discussed. The results show that the X80 pipeline steel welded joints in primitive state have the
Key words laser technique; laser shock processing; X80 pipeline steel; welded joint; slow strain test; fracture
140.3540; 140.3538; 140.3580; 140.3390; 350.3850

clear delaminated cracking; the strength of X80 pipeline steel welded joints by LSP has not increased. the dimple size
and depth become bigger, that improves the tensile properties of the fractures.
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Fig. 1 Sketch of the sample sizes (unit: mm)
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Fig. 2 Surface morphologies of X80 pipeline steel welded joints. (a) In primitive state; (b) after LSP
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Fig. 3 Tensile curves of stress-strain
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Table 1 Results of tensile test for the samples

Yield strength
Sample state

Tensile strength

Reduction in Elongation Inner product

R./(N/mm?*) R../(N/mm?*) cross-section ¢ / % 5 /% power /J
In primitive state 750 795 11. 87 64. 00 265
After LSP 723 798 11. 60 76. 64 255
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Fig. 4 Macroscopic morphologies of the tensile fracture surface. (a) In primitive state; (b) after LSP
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Fig. 5 Microcosmic morphologies of the tensile fracture surface. (a) In primitive state; (b) after LSP
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Fig. 6 Energy spectrum analysis of the fractures. (a) In primitive state; (b) after LSP
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Fig. 7 Impurity and energy spectrum analysis of the fractures. (a) In primitive state; (b) after LSP
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