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Abstract The development of a new welding method for dissimilar metals is strongly required for weight reduction
of automobiles. The most popular and important combination of dissimilar metals is steel and aluminum. The lap
joining of steel/aluminum alloy is carried out using the continuous wave-pulse wave (CW-PW) dual-beam YAG laser

welding method. The tests are also performed for the lap joints using scanning electron microscopy (SEM) , electron

5l

probe microzone analysis (EPMA), micro-hardness tester. tensile testing machine. The results show that the CW

the Fe/Al joint strength. A brittle Fe-Al intermetallic compound (IMC) layer formed at the join interface. The

shearing strength of the lap joint is 128 MPa, and the morphology is quasi-cleavage fracture.
— .

laser matching the appropriate PW laser for dual-beam laser welding can effectively reduce or avoid the produce of
=

pores, as well as the deeper penetration can be obtained using the low-power CW laser, which expands the scope of
Key words

the low-power CW laser equipments. In the dual-laser beam welding process, the Fe penetrates into the Al due to the
role of pulsed laser. And the irregular hook-like structure produced in the bottom of welding seam, which can enhance

laser technique; dual-beam laser welding; steel/aluminum alloy; shearing strength
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Table 1 Chemical composition of A6111-T4

Elements Mass fraction /%

Si 0.3~0.7

Fe 0.50

Cu 0.10

Mn 0.03

Mg 0.35~0. 80
Cr 0.03

Zn 0.01

Al Bal.

2 2 JSC270CC 41k 24 ik 4y
Table 2 Chemical composition of JSC270CC

Elements Mass fraction /%

C <0. 032

Si <0.01
Mn <0.18

P <<0. 009

S <0. 006

Cr <0.01

Fe REM

3 MR

Table 3 Characteristics of materials

Materials A6111-T4 JSC270CC
Melting point / C 660 1535
Thermal expansion coefficient /(107°/K) 2.410 1. 210
Thermal conductivity /[ W/(m+K) ] 273 80
Relative density /(g/cm®) 2.68 7.8
Boiling point /C 2467 2750
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Schematic diagram of the position relation

between focusing lens, laser beam and samples



1134 i 5|

i it 37 %

WA R T8 5T AR R T R4 Ty
Ti1] 7E K4 o B 1) ) T o 2 R B O I i 4 AR K
B 7E AMRAY-1000B B4 4 B 55 (SEMD | W5 4
BEWOWIE A JF A7 B F BR BT BLIX 43 B (EPMAD
W AE BE AR TIMT-3 B I 08 B 11 b JF 47, 2K iy
20 g, PSR R MTSS810 % i JE J7 B 52 56 L
1 W 25 R A T I O SR A BT T R

3 SR 54T
3.1 Bk EE Th 2 5 Bk 38 X IR 48 72 SR RO =2 i

3 R AEESLWOE T A 390 W, ik oot ik
Ay 5 Hz SREEHEE N 1.0 mm/s 5 AF T AR
(7] Jik e {1 Iy 258 5 ik 9 o L5 ' e 42 A5 A N 1) R 4%
TEHRF M, B8 52 X JSC270CC 9, T #8 K
X Ky A6111-T4 4544,

PEATRWGEAE Ty 56 R 58 ok 45 0 1 28 TR R A0k
FAE RESFLAER WE 3w, BiE Tk hEoss)
SRR ORI T B 4 0/ 4 TR BE B M .
FLBH 85 . A 3(h) AT (o) f k. fEE 3() g i
LT E K O T B REAR RN AR SR AR TR A

700 pm

2.18 kW, 3.71 ms

P 3 Jik o e {8 T 2 5 ik 5 o) 4 4 1) 5% T
Fig. 3 Effect of pulse peak power and pulse width on

the weld seam
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Fig. 4 Effect of pulse peak power and pulse frequency

on the weld seam
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Fig. 5 Effect of pulse frequency and pulse width

on the weld seam
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Fig. 6 Effect of CW laser power on the weld seam
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Fig. 7 Morphology in the Al/Fe interface
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Fig. 8 EPMA curve of the Al/Fe interface
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Fig. 9 Microhardness of welding seam
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Fig. 10 Shearing strength histogram of dual-beam laser
welding on the Fe/Al sheets
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Fig. 11 Fracture morphology
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