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Comparison of Microstructure and Properties of High Temperature
Brazed and Resistance Brazed Pure Aluminium Joints
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Abstract: Aluminum is widely used in the automotive industry due to its high strength, good plasticity, and excellent corro-
sion resistance. However, traditional brazing cannot achieve effective connection of pure aluminum, so resistance brazing is
considered. Compare the microstructure morphology and mechanical properties of high-temperature brazing and resistance
brazing aluminum alloy joints. Two-step resistance brazing method is adopted. In the first step, a current of 3 kA is applied
for 1 s, and a current of 6 kA is applied for 6 s in the second step. In order to obtain a brazing connection layer with good
connection performance. The results show that the grains in the connecting layer of high-temperature brazing joints present
coarse dendrites, while the grains of the connecting layer of resistance brazing joints present round equiaxed crystals; and
the section of resistance brazing joints is ductile fracture. The mixed fracture mode of reconciliation and cleavage fracture; at
the same time, due to the application of electric field, the heterogeneous nucleation nodes in the connecting layer are in-
creased, the growth of dendrites is inhibited, and the brazed joints with fine grains are finally obtained, and the ultimate ten-
sile strength reaches 65.79 MPa.
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Table 1 Chemical composition and performance of 1060 pure aluminum and Zn-Al

ALY (wt.%) T2 ERE
o Si Fe Cu Mn Mg Zn Al PLRISREE R /MPa JEIREREE R /MPa FEAIAR 4/%
1060 Al 0.07 0.0 0.1 0.01 0.01 0.01 99.8 =75 =35 5
Zn-Al 0.2 — — — 0.16 95 4.64 >221 =205 —
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Fig. 1 Schematic diagram of resistance brazing joint
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Fig.2 Current distribution during resistance brazing
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Fig.3 Microstructure and morphology of joint
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Fig. 4 Comparison of the tensile strength of brazed joints
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Fig. 5 Partial enlarged image of brazed joint
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Table 2 Electron probe component analysis results of each marker

point of Figure 5(wt. %)

X3 Al Zn
1 29.42 70.58
2 43.54 56.46
3 2.70 97.30
1 82.53 17.47
I 6.27 93.73
1 38.61 61.39
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Fig. 6 Microstructure of the cross-section brazing joints
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Fig.7 Magnified image of brazed joint
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