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Effect of Coating Weight on the Laser Weldability in the
Welding of Aluminized Steels
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Abstract Laser weldability of aluminized steels for deep drawing application has been investigated. Test
coupons for Nd:YAG laser welding and CO;, laser welding were prepared from the commercial steels. According
to the test results, total penetration and back bead width of aluminized steels were sensitive to the welding
conditions. Bead width at the half thickness of the overlap joint, however, was rather constant. Laser
weldability of aluminized steels was superior to that of zinc coated steel. Weld microstructure revealed that
overlap zone adjacent to the fusion line was filled with coated materials, which was thought to be desirable
to protect weld from crevice corrosion. The aluminum coated materials was also found in the weld metal.
Practically no spattering was observed in the laser welding of aluminized steels even when the welding was
performed without joint gap. In the welding of zinc coated steel, however, spattering was so severe that it was
difficult to get the acceptable weld. Bead quality of aluminized steel laser weld was smooth and stable.
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Table 1. Coating conditions of specimens
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Table 2. Welding conditions

Applied laser power (P) 1~3kW
Travel speed (V) 17~33 mm/s
Position of focus (F) -1.5~+1.5 mm

Shield gas

Joint configuration

Argon, 15 l/min
2-sheet overlap

Joint gap (G) 0~25% of sheet thickness

Bm

Ht tf

30mm

200mm
< —p

Fig. 1. Nomenclature and dimension of tensile test specimen.
H;: total penetration, t: specimen thickness, B,,: bead width at
the overlap joint, By: back bead width
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Fig. 2. Effect of laser power and coating weight on bead
formation.
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Fig. 3. Effect of welding speed and coating weight on bead
formation.
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Fig. 4. Effect of position of focus and coating weight on bead
formation.
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Fig. 5. Effect of travel speed on weld strength.

Table 3. Acceptable welding range
a) P: 1.2kW, G: 0%t, F: 0 mm

Speed 40 AG0  ASO AII0 A130 Zn90
(mmv/s)
20 o o (] @ o b3
27 O o O o o E3
34 X O X X X 3¢
b) V: 27 mm/s, G: 0%t, F: 0 mm
Power
w)  A40 AG0  AS0 ALID AI30 Zn90
1 X X X X X
1.2 O (| O [ ([} S
1.4 L | @ o (] { -
c) P: 1.2kW, V: 27 mm/s, G: 0%t
Focus  p40  A60 AS0 AI10 A130 Zn%0
(mm)
-1.5 X X X X X -
0 O o O @ [ J b3
+1.5 X X X X X -

®: Sound weld, base metal fracture, O: Sound weld, base or

weld metal fracture

X: Interface fracture, 3¢ Weld defects
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Fig. 6. SEM image (a) and line analysis results (b) of A40
steel weld metal.
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Fig. 7. Analytical results of A130 steel laser weld. a: SEM
image, b: Al mapping of porosity, c: analysis of weld metal,
d: analysis of joint gap
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Fig. 8. Analytical results of position B in Fig. 8. a: SEM
image, b: analysis of particle A, c: analysis of particle B, d:
analysis of weld metal
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Fig. 9. Analytical results of Zn90 steel laser weld. a: SEM
image, b: line analysis of weld metal, c: point analysis of weld
metal
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Fig. 10. Spattering in the 2-sheet overlap welding of coated steels at full penetration conditions. a: A80 steel, Nd:YAG laser,
P=1.2kW, V=17 mnv/s and F=0 mm, b: A80 steel, CO, laser, P=2.0 kW, V=17 mm/s and F=0 mm, c¢: Zn90 steel, Nd:YAG laser,
P=12kW, V=17 mm/s and F=0 mm, d: Zn90 steel, CO, laser, P=2.0 kW, V=17 mm/s and F=0 mm

Fig. 11. Weld quality of coated steels. Welding conditions are P=1.2 kW, V=17 mm/s, F=0 mm and G=0 mm, respectively.
a: A80 steel, surface b: A80 steel, cross-section ¢: Zn90 steel, surface d: Zn90 steel cross-section
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Fig. 12. Bead appearance of Zn90 steel laser weld. (P=1.2 kW,
V=17 mm/s, F=0 mm, G=0.2 mm)
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Fig. 13. Longitudinal sections of A40 steel (a) and CR steel (b)
laser weld (P=1.5kW, V=17 mm/s, F=-0.8 mm, G=0%t)
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Fig. 14. Longitudinal sections of Zn90 steel laser weld. a: G = 0%t, b: G = 20%t
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