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Abstract: A high-frequency induction brazing process for copper and aluminum dissimilar metal pipe joints was developed,
focusing on the effects of different heating positions and process parameters on the appearance and penetration depth of the
weld seam. Firstly, by comparing the welding effects of two commonly used brazing alloys (BA167CuSi and BZn78A122), it
was found that the BZn78Al22 brazing alloy, due to its lower melting point and better wettability, is more suitable for induc-
tion brazing of copper/aluminum dissimilar metals. Secondly, the influence of different heating positions on the wettability
of the brazing alloy and the formation of the weld seam was analyzed, and the optimal heating position was determined: dur-
ing the first stage of heating, the height difference between the bottom of the coil and the top of the aluminum pipe is 4~5
mm; during the second stage of heating, the end face of the coil is 1 mm lower than the end face of the pipe seat. In addition,
by adjusting the induction heating power and time, segmented heating control was achieved, effectively avoiding parent ma-
terial melting and improving weld penetration depth. Finally, the copper/aluminum dissimilar metal induction brazed joint
obtained using the selected brazing alloy and process parameters has a weld penetration depth exceeding 95%, good com-
pactness, and a pressure-bearing capacity of 13.81 MPa, meeting the design requirements. This study provides a theoretical
basis and technical support for high-quality connections of copper and aluminum dissimilar metal pipe joints.
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Table 1 Chemical composition of base metal (wt. %)
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Fig. 1 Diagram of copper and aluminum dissimilar metal tube joints
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Table2 Comparisonofphysicalpropertiesbetweencopperandaluminum
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Table 3 Chemical composition of brazing materials(wt. %)
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Fig.2 Brazing appearance photo of two different filler metal
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Fig.3 Crack photo and EDS results of BA167CuSi filler metal after brazing
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Fig. 4 EDS results of BZn78AI22 filler metal after brazing
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Fig. 5 Brazing result when the height difference between the coil and the aluminum tube is 0~1 mm
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Fig. 6 Brazing result when the height difference between the coil and the aluminum tube is 2~3 mm
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Fig. 7 Brazing result when the height difference between the coil and the aluminum tube is 4~5 mm
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Fig. 8 Brazing result when the height difference between the coil and the aluminum tube is 8~9 mm
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Table 4 Induction brazing parameters and testing results
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Fig. 14 Metallographic diagram of the joint
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Fig. 15 Destruction point of blasting test
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