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1.6 

Introduction 
Sheet metal parts are created by a sequence of 
manufacturing processes, comprising deep drawing, 
trimming, flanging and hemming operations, which 
contribute to the springback behaviour of the final 
product. 
The lead-through time from design to production is 
considerable. The reason is that after the first design 
of the tools and choice of blank material and 
lubricant, an extensive experimental trial and error 
process has to be performed to determine the proper 
tool design and all other variables, leading to the 
desired product. 

Objective 
The main aim of this project is the accurate prediction 
and control of the springback during numerical full 
process modelling (Figure 1), which is called to 
substitute the experimental trial and error process. 

 
Figure1: Numerical full process modelling. 

Methods 
Sensitivity analysis on characteristic components 
(Figure 2) has to result into guidelines that will be 
used to improve the existing FE codes. Accurate 
algorithms for springback prediction in full process 
modelling will then be developed. 

 
Figure 2: Characteristic components. 

Based on results of full process modelling the 
guidelines for tool and process optimisation will be 
made to compensate springback. 

Results 
Characteristic component 1 Sensitivity analysis of 
this component revealed following parameters 
influencing springback prediction: damping, variation 
of friction coefficient, method of unloading, number of 
integration points in thickness, material model. 
Characteristic component 2 Preliminary results 
show that instantaneous unloading cannot be done in 
buckling dominated springback unless applying 
numerical technique such as damping or neglecting 
negative nonlinear geometric terms. Besides physical 
retraction of tools can be used to control this 
behaviour. 

 
Figure 3: Buckling dominated springback behaviour. 

Trimming Influence on springback of accurate data 
remap during trimming is shown in Figure 4. After this 
forming stage the springback simulation is 
significantly aggravated by distortion of equilibrium. 

 
Figure 4:Flange trimming with/without remap. 

Future work 
Further research will concentrate on finalizing the 
sensitivity analysis and developing the guidelines and 
new algorithms for an accurate numerical springback 
prediction. Flanging and hemming are the next 
forming operations to be addressed with validation of 
the results and incorporation of both in a full process 
model. 


