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Abstract

The study focuses on the spin-forming connection of copper and aluminum tubes, examining the
impact of feed parameters on connection strength through a combination of theoretical analysis
and simulation. Theoretical research revealed that radial feed parameters influence the degree of
plastic deformation, thereby affecting the ultimate connection strength, while circumferential feed
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parameters impact connection strength by influencing the lateral contact area of the tube compo-
nents. Simulation results indicated that within a certain range, connection strength increases with
the radial feed amount. The maximum connection strength, achieved at a radial feed of 0.8 mm, cor-
responds to a maximum tensile load of 3200 N. Beyond this point, excessive radial feed (exceeding
0.8 mm) leads to defects such as cracks and folds in the tubes, reducing connection strength. Cir-
cumferential feed parameters affect connection strength by influencing the roundness quality of the
copper and aluminum tubes. With a constant radial feed parameter, connection strength improves
as the number of circumferential feeds increases, peaking at five feeds with a maximum tensile load
of 3550 N. Therefore, the number of circumferential feeds should be minimized while ensuring suf-
ficient connection strength.
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Figure 1. Rotary forging connection model diagram
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Table 1. 6061AI chemical composition (%, mass fraction)

%< 1. 6061Al LEH 7 (%, RENHE)

Cu+Ag Bi Sh Fe Ni Pb Sn S (e} Zn Other
99.90 0.001 0.002 0.005 0.005 0.005 0.002 0.005 0.06 0.005 0.1
Table 2. E-Cu58I chemical composition (%, mass fraction)
F= 2. 44 E-Cus8 LEFE RS (%, FRESNH)
Al Si Fe Cu Mn Mg Cr Zn Ti Other
97.3 0.06 0.35 0.275 0.075 1 0.195 0.025 0.075 0.1
Table 3. Material size parameter
= 3. MRIRT 5%
Outer tube (Cu) Inner tube (Al)
Outer diameter (mm) 8 6
Inner diameter (mm) 6 4
Wall thickness (mm) 1 1
Length (mm) 50 50
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Figure 2. Simulation model of rotary forging connection
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Figure 3. Stress-strain at 0.8 mm down pressure. (a) stress, (b) strain
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Figure 4. Stress and strain of copper-aluminum tubes under different radial feeds. Copper pipe (a), Aluminum pipe (b)
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Figure 7. Tensile load diagram under different radial feeds
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Figure 9. Roundness change after radial feed of 0.8 mm. Vertical (a), Polar (b)
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Figure 10. Variation of roundness under different circumferential feeds. Vertical (a), Polar (b)
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Figure 11. Variation curve of tensile load with circumferential feed times
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