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maximum intensity of 152. 5 N/mm is obtained. Al;Fe,Zn,, and ¢-Al are found in the fracture surface on the
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aluminum side. The intensity of joint is both determined by weld width and the thickness of intermetallic compound
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Fluxless Joining between Aluminium Alloy and Galvanized Steel by

Fiber Laser Fusion Welding-Brazing with Filler Powder

(Institute of Laser Engineering, Beijing University of Technology. Beijing 100124, China)

The fluxless fusion welding-brazing result between 6061 aluminum alloy and galvanized steel with filler
material is studied by using rectangular laser beam. The dependence of the mechanical properties on solidification

behavior is established based on the joint formation and the weld microstructure. The results indicate that a fusion
welding-brazing weld of AA6061 and galvanized steel without flux can be achieved using the welding with filler
powder. By optimizing the welding parameters. the favorable weld without crack and porosity can be achieved. The
weld width and the thickness of intermetallic compounds layer increase with laser energy input increasing. The

intermetallic in the weld is composed of Al-Fe and Al-Fe-Si system phases. Specimens are fractured at the weld/steel
interface with the brittle characteristic during tensile test. The weakness of the joint is the weld interface. The
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Table 1 Chemical composition of experimental materials (atomic fraction, %)

Si Fe Cu Mn Mg Cr Zn Ti Al
AA6061-T6 0.52 0.5 0.18 0.09 0. 84 0.22 0.16 0.13 Bal
BAI88Si 12 — — — — — — — Bal
Filler powder 12 — — — — — — — Bal
C Si P S Mn Zn Fe
Galvanized steel 0.08 0.03 0.025 0.02 0. 40 75 g/m Bal.
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Fig. 2 Schematic diagram of laser fusion

welding-brazing experiment setups
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Table 2 Laser fusion welding-brazing parameters

Processing parameter Value
Laser power /kW 4.0~6.0
Defocusing distance /mm +20, +30
Welding velocity/ (m/min) 0.12~0. 60
Distance between spot and powder steam /mm 0
Powder feeding speed /(g/min) 2.5
Angle of powder nozzle /(%) 45
Ar gas flow rate /(1/min) 5
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Fig. 5 Microstructure of the welded joint
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Fig. 6 Relation between the laser energy input and

the thickness of intermetallic compounds layer
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Table 3 Chemical composition of each element at different

position of the intermetallic layer (mole fraction, %)

Position Al Si Fe Phases
FeAl; +a(Al; , Fe, Si) +
1 88.6 6.0 5
Fe, Al},
FeAl; +<1 (Al Fe; Siy) +
2 61.7 5.6 32
Fe; Al;

3 49.2 4.9 45.9 FeAl; +Fe, Al;

Si mole fraction /%
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Fig. 7 Partial isotherm of the Al-Fe-Si system of
Al corner at 727 C
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