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Cold push-bending simulation and experiment on
TA1-Al bimetallic clad tube
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(1. College of Material Science and Technology, Nanjing University of Aeronautics and Astronautics,
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Abstract: To explore the plastic forming characteristics of TA1-Al bimetallic elbow, the critical bonding strength of the
interface for the clad tube in the push-bending process was determined firstly by numerical simulation. Secondly, the
effects of axial push velocity and friction coefficient on the maximum value of shear stress and the thickness distribution
of the clad elbow were investigated. The simulation results show that the critical interface bond strength needed in the
push-bending process is 50 MPa. Furthermore, the push velocity and the friction coefficient should be less than 10 mm/s
and 0.125 for producing TAI1-Al clad elbows without separation at the interface. The experimental results are
approximately accordant with the simulative ones in the geometry size and thickness distribution.
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Fig. 1 Push-bending principle: 1—Punch; 2—Guide pin; 3—Tube blank; 4—Mandrel; 5—Die; 6—FElbow
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Fig. 2 FE model of TA1-Al clad tube push-bending
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Table 1 Material properties of TA1 and aluminum

Material E/MPa v p/(gem”) o0po/MPa  o,/MPa
TAl 115 0.35 4.45 258 560
Al 71 0.33 2.71 100 143
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Fig. 4 Interface status of clad elbow in end of push-bending:

(a) Separation at interface; (b) No separation at interface
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Fig. 6 Change of wall thickness of TAl layer with push

velocity in push-bending process: (a) Extrados; (b) Intrados
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Fig. 14 Push-bending forming effect of TA1-Al clad elbow: (a) Separation of two layers; (b) Bonding well at interface
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