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A study on the Nd:YAG laser stitch welding of automotive high strength steel sheet
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ABSTRACT Application for laser welding have increased steadily in recent years due to its
benefits such as high speed, high productivity and high density energy heat source. In this
article these advantages of the laser welding has been considered for Nd:YAG laser stitch
welding as a substitute for spot welding of lightweight car body plates. Optimized parameters for
Nd:YAG laser stitch welding have been determined comparing the economical and mechanical
characteristics to match with the currently used spot welding characteristics.
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Fig 1. Single spot welded specimen
geometry for tensile—shear test
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Table 1. Chemical properties of base metal(wt%)

Yield Tensile Young's Elongation
Strength Strength Modulus (§/)
(kg/mm?) | (kg/mm®) | (kg/mm’) °

214 355 20000 41

Table 2. Mechanical properties of base metal

Electrode | Welding Squeeze | Welding | Holding
force current time time time
(Kgf) (KA) (Cycle) (Cycle) (Cycle)
180,

200 8-l 0 |10,1520| 10
1 %7 ] y
990 (14 B

Table 3. Spot welding parameters
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o]&3}} Laser Power, Welding SpeedE® W+
Z 3929, Focal Deptht +1mm, Sheild Gas
= Argon 15¢2/min2 8. $HZAE Table 4
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4 ARRS B3 AAE £HZAL o843l A
433 22 2719 Ag9d 10mm, 15mm,
20mmz &g e 1 AL Fig 29 e
Uitk 247 JAFAGAFE S AAEe HEH

108, B4t KWS 2006-Autumn
Electrode] Welding | Squeeze | Welding | Holding
force current time time time
(Kgf) (KA) (Cycle) | (Cycle) | (Cycle)
180 9 30 15 10

Table 5. Optimal spot welding condition
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Laser Focal Welding Shielding
power depth speed gas
(KW) (mm) (m/min} (£ /min)
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Table 4. Laser welding parameters
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Fig 2. Laser welded specimen geometry
for tensile test : L=10mm, 15mm, 20mm
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Laser Focal Welding Shielding

power depth speed gas

(KW) (mm) (m/min) (£ /min)
3.0 +1 25 Argon 15

Table 6. Optimal laser welding condition
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Fig 3. The tensile-shear test results
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Table 7. Laser Power : 3KW
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Fig 6. Spot and laser welded
specimen after tensile-shear test
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Fig 4. Specimen geometry for
tensile-shear test ; P=60mm
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Fig 5. The tensile~shear test results
(a) Single spot : 242.4MPa (b) Laser 10mm : 2245MPa

(c) Laser 15mm : 263.7MPa (d) Laser 20mm : 341.6MPa
(1) Multi spot : 115.8MPa

(2) Laser stitch 50mm : 136.4MPa

(3) Laser stitch 60mm : 123.4MPa
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Fig 6. Multi-spot and laser welded
specimen after tensile-shear test
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