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FE Simulation and practice of the hydro-bulging process for Fe/Al clad tube T-shape
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Abstract: In order to explore the formability of Fe/Al clad tube in hydro-bulging process, the finite element method

(FEM) was used. The distribution of the thinning ratio of wall at different fluid pressures and friction coefficients was

-

L

discussed by numerical simulation and the difference of thinning ratio distribution between the pure Fe layer and pure
Al layer was found out. With the help of the calculated results, the hydro-bulging process was performed and the Fe/
Al clad tube T-shape was fabricated successfully. The results show that the bonding of the interface of Fe/Al clad tube
is well, and the quality improvement of the Fe/Al clad tube T-shape can be achieved by regulating the fluid pressure
and friction coefficient.
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Fig. 1 Schematic diagram of tee tube hydraulic bulge processing
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Fig. 2 FEM model of hydraulic bulge processing of Fe/Al clad tube
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Table 1 Material properties
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Fig. 4 Sketch map of section profile and thickness
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Fig. 5 Contact state of interfaces
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Fig. 6 Thinning ratio curves of A zone layers under different inner pressures
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Fig. 7 Thinning ratio curves of B zone layersunder different
inner pressures

(a) Clad tube  (b) Pure Fe layer
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Fig. 8 Thinning ratio curves of A zone layers with different f

(a) Pure Fe layer  (b) Pure Al layer
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Table 2 Simulation and experiment results of thickness in
the typical location of Fe/Al clad tube T-shape
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