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Evaluation of Mechanical Characteristic of Laser-Welded Blank
of a Boron Steel by Using Laser Ablation of Al-Si Coating Layer
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Abstract
Recent years have seen advent of hot stamped parts made from laser-welded blanks of boron steels for structures

requiring high crash energy absorption. However, the presence of Al-Si coating interfered with satisfactory mechanical

characterizations after laser butt welding. In this study, laser ablation technology was considered in order to facilitate

adequate mechanical characterization of the final hot-stamped panels.
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(a) Before dlequenchlng (b) After diequenching

Fig. 1 Microstructure of before and after diequeching

Table 1 Chemical composition of boron steel(wt%)

C Mn Si P S Al Cr B

022 120 020 0.02 0.005 0.02 0.10 0.002

5~7mTA 2] 3}FFHEQ FeAls,

Table 2 Mechanical properties of boron steel

Mechanical . .
. Before quenching  After quenching
properties
UTS (MPa) 500 ~ 600 1450 ~ 1500
Elongation(%) 18~25 5~7
Vickers Hardness
180 ~ 200 450 ~ 500

(Hv)
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(a) Before laser ablation (b) After laser ablation
Fig. 2 Before and after laser ablation of al-si coating
layer of boron steel

Laser ablation.

Length — 6 mmy

Depth — 45 pm

(b) Enlarged photo of tensile specimen
Fig.3 Example specimen of laser ablation and welding

Table 3 Variable of laser ablation

Exp. Number  Method of Ablation Side of Ablation
No. 1 Sandpaper Double Side
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Table 4 Welding condition for laser weld

Shield
Power (w) Speed (mm/sec) Focus (mm)
gas
3500 100 -4 N2
Base
Bond

Weld line

(a) High heat input

Y :f .
= 5'
A

(c) Low heat input

Fig. 4 Cross section of butt welding according to
welding conditions[10]
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Fig. 5 Tensile strength of specimen before die
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Fig. 6 Tensile strength of specimen after diequenching
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