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Laser lap-welding performance of ultra-high strength

steel and micro-alloy steel
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Abstract: Based on experiments of Yb: YAG laser welding of quenched ultra-high strength steel
(UHSS) EN10292TL4225 and micro-alloy steel H340LLAD, the effects of welding parameters on
welding quality were analyzed. Microstructures of the joints were observed using the laser confocal
scanning microscopy. The tensile-shear strength and the hardness distribution of the welded joint
were tested, and the microstructure of the fracture surface was analyzed by SEM (HITACHS-4300).
The test results showed that the obtained joint using the optimized parameter is characterized by good
microstructure and mechanical property, the quality meets the actual need of production.
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Table 1 Chemical compositions of ultra high strength steel

HERILER Bk 7350/ % EEVTES [k oy B/ 0%
C 0.22~0. 24 Ti 0.02~~0.05
Mn 1.20~1. 40 Cr 0.11~0. 20
Si 0.20~0. 30 B 0.002~0. 0035
Al 0.20~0. 50 Mo 0.1
P 0.02 Ni 0.1
S 0.005
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Fig. 1 Drawing of the laser lap-welding specimen
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Table 3 Parameters of laser welding

WA BOLTIZ P/kW JEEHEE V/ (mm - s D) BHER Af/mm
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Table 2 Chemical compositions of micro-alloy steel

BEITH Jg ik 5 %/ % [EE e J ik 5y %/ %
C 0.1 p 0.025
Al 0.015 S 0.025
Si 0.5 Tib 0.15
Mn 1.00 Nb 0.09

1 2.0 25 —1.1
2 2.2 25 —1.1
3 2.4 25 —1.1
4 2.6 25 —1.1
5 2.8 25 —1.1
6 2.6 15 —1.1
7 2.6 20 —1.1
8 2.6 25 —1.1
9 2.6 30 —1.1
10 2.6 35 —1.1
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Fig.2 Cross-sections of beads with different laser power
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Fig. 3 Effects of laser power on the depth and
width of the weld metal
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Fig.4 Cross-sections of beads with different

welding speed
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Fig.5 Effects of welding speed on the depth

d/mm

and width of the weld metal
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Fig. 6 Microstructrures of UHSS
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Fig.7 Microstructrures of micro-alloy steel
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Fig. 8 Hardness distributions of the joint
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Fig. 9 Effect of laser power on the fracture load
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Fig. 10 Effect of welding speed on the fracture load
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Fig. 11 SEM microstructures of fractured surfaces
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