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½ 1  »¾¿ÀI 

Fig.1  Finite element modeling: (a) numerical model and  

(b) geometric parameters (mm) 

 

 

 

 

 

 

 

 

 

 

½ 2  2219]^
Á*�o-��Â� 

Fig.2  True stress-strain curve of 2219 aluminum alloy 
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Table 1  Material property parameters of 2219 aluminum  

alloy 

Parameter Value 

Elastic modulus/GPa 75 

Density/kg·m

-3

 2820 

Poisson's ratio 0.33 

Electrical 

conductivity/(Ω·m)
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½ 3  O`ab*+ÄÅ 

Fig.3  Experiment setup of electromagnetic flanging: (a) forming 

coil, (b) sheet metal, and (c) tools 

 

 

 

 

 

 

 

 

 

 

 

½ 4  O`ab�� 

Fig.4  Results of electromagnetic flanging: (a) experimental 

results and (b) profile comparison 
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½ 5  GH0¦ub�·¦ 

Fig.5  Forming height (a) and edge thickness (b) 
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Fig.6  Schematic diagram of electromagnetic force 
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½ 7  _BËÌ®nO`opq 

Fig.7  Electromagnetic force distribution in noncontact region of  

sheet metal 
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Fig.8  Influence of precast hole radius on electromagnetic force 

distribution 
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Fig.9  Influence of inner diameter of forming coil on 

electromagnetic force distribution 
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Fig.10  Distribution of forming height and edge thickness 
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Fig.11  Distribution of thickness of workpieces along radial  

direction 
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Fig.12  Velocity distribution of characteristic elements 
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Fig.13  Principal strain distribution of workpieces 
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Fig.14  Radial stress history of characteristic elements 
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Electromagnetic Force Distribution and Its Effect on the Forming Quality for 

Numerical Simulation Study of Electromagnetic Flanging of Sheet Metal 
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Abstract: Based on electromagnetic flanging process of aluminum alloy sheet metal, numerical simulation was conducted to investigate 

the distribution characteristics of the electromagnetic force and the influence of geometry parameters on the electromagnetic force 

distribution, and then the influence of the electromagnetic force distribution on the forming quality of workpieces was revealed. The results 

show that in the process of electromagnetic flanging of aluminum alloy sheet metal, the marginal accumulation effect of the 

electromagnetic force is produced due to the existence of the precast hole. The aperture of the sheet metal and the inner diameter of the 

forming coil can affect the distribution of electromagnetic force by changing the ratio of the projection area to the coil area. With the 

decrease of the ratio of the projection area to the coil area, the marginal accumulation effect of the electromagnetic force becomes more 

prominent, and the electromagnetic force density of the hole edge increases. Materials of the corner area flow more significantly under the 

circumstance of the uniform electromagnetic force distribution; meanwhile higher forming height and smaller edge reduction rate can be 

obtained after forming, which means more uniform thickness distribution of the deformation area and better forming quality of workpiece. 

Key words: electromagnetic flanging; electromagnetic force; marginal accumulation effect; forming quality 
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