






 

adjusted by ten control units respectively. The blank size is 160mm×120mm×1mm. Material is 08Al. 
The target curvature of forming part is R=500mm. 

 
Fig. 6 Forming force test device 

The forming force has been tested through XL 2101A Static Strain Gauge in forming process. The 
column material is 45 steel. The elastic module E=210Gpa. The column’s cross section area is 
A=420mm2. The maximum measured strain is 158e me= . The maximum forming force can be 
calculated by Eq. (1). 

2 27.87F AE kNe= =                                                                                                                   (1) 
The maximum forming force obtained by numerical simulation is 28.46kN. The maximum 

forming force obtained by testing is  27.87kN. The experimental value and the simulation one are on 
the same order of magnitude and the difference is small. The finite element method considers the 
problems of the working rolls pressing down, rotation and the contact with the sheet metal, material’s 
strain hardening and inertia, etc., so it is closer to the actual situation. According to  the analysis 
above, it is can be seen that the simulation value is similar to the test value. It shows the correctness of 
numerical simulation of the forming force. 

Conclusions 

1) The flexible rolling technology is a novel method for forming three-dimensional surface sheet 
metal parts rapid and continuous, which combined with bending and rolling process. 

2) The curvatures of three-dimensional surface formed by flexible rolling are implemented 
through transverse bending deformation and longitudinal non-uniform elongation deformation. 

3) The simulation result of the forming force is agreed with the test result. The correctness of the 
model has been verified. The simulation method is suitable for calculating the forming force of 
three-dimensional surface sheet metal parts with complex shape in flexible rolling.  
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