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A study on laser beam joining of low carbon steel and aluminum alloy for a hybrid structure
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Fig.2 Schematic diagram of the process
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Fig.3 Joint section (left: before joining, right: after
joining)

Fig.4 Intermetallic compound(IMC) layer at interface
(right : EDX analysis, line scan)
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Spot diameter | Optimal Dsteel
3.5 mm 0.8 mm
4.0 mm 1.5 mm
4.5 mm 2.0 mm

Table.1 Optimal Dsteel

._89_



200415 FH stadmols] YHE=F, 2004 118, Mot KWS 2004-Autumn
T 1 )
INC Ihckness compansan by $pal poston
<D d o, Tiavel seed + 0.6 mimn >
IMC thickness IMC thickness at each point
N (micron) <= 3.5 mm, Various lravel speed >
/ ~4-0.76 m/min|
P 4 —aem 0.68 m/min|
/' a5 -&-0.61 m/min
: 0.53
7 ) p S
- b - T + e / \ +_0.39 m/min|
Middie2 | Right L 28 2y PN
Middie1  Middle3 L L T RNT
. . . 1.5 é’/
Fig.5 Comparison of IMC thickness -
0.5
Left  Mddel Midde2 Mdde3 Rght
Position at interface

Fig.6 Joint section with Dsteel=2.5mm
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Beam diameter vs Travel speed (780W, 15H2)
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Fig.8 Process window

Fig.9 IMC thickness for 3.5mm spot diameter
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