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Abstract 

    The products of aluminum alloy by sheet metal forming are very popular in our 

daily life, such as the back plate of the laptop computer, the case of mobile phone and 

digital camera. Some high strength aluminum alloy even use in the body panels of the 

cars. The springback effects are widely existed in these aluminum forming products. For 

the reason to reduce the modification of mold components due to springback effects, the 

simulation and analysis of the sheet springback effects are very important.  

    Accurate prediction of sheet metal forming is very difficult because the factors to 

influence the springback effects are numerous. Material properties, the radius of the 

molds, the gaps of the molds, the coefficients of friction, the forces applied on the blank 

holders, can change the final results. In this research, we focus on the internal factors 

induced by the software, such as the number of integration points in thickness direction 

of shell elements, the stamping velocity, the number of elements in contact with the die 

radius, the algorithm for the springback stage, the precision of computation. 

Researchers usually ignored the influences of these factors because most software 

proceeding these factors by default values. This research considered the U-shape 

bending models of NUMISHEET’93 to simulate and analyze the springback effects by 

Pam-Stamp. 

Keywords Aluminum alloy forming, Springback, U-shape bending. 
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2. Pam-Stamp U

1 r

350mm 35mm 0.81mm

Hill48 Krupkowsky Law (1)
nK )( 0  (1) 

0.162  2.45 kN

1.
E (GPa) YS(MPa) K(GPa) n 0 r

71 0.33 135.3 0.57679 0.3593 0.01658 0.64 
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3. Pam-Stamp

(2) (Holding) (Die)
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4. Pam-Stamp
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(4) (Springback)

(Explicit)

(Implicit)
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( IN )

( stv )

( EN )

(Implicit or explicit) 

 (Double or single precision) 

Pam-Stamp 2011

(  )

2
8

1 2

Pam-Stamp 5
7

2 Zhang et al. [8] (Isotropic hardening)

1 NUMISHEET’93
(Kinematic hardening) 2

NUMISHEET’93

1 2 Zhang et al. [8]
U

2. ( IN ) ( 5stv 12EN )

NUMISHEET’93 NUMISHEET’93 
Zhang et al. [8]

( )

Zhang et al. [8]

( )

IN 3 5 7 9 11 

1 101.5-116.0 62-134 118.25 106.77 106.98 106.99 106.6 106.99 107.36

2 68.5-77.5 63-91 72.59 84.07 69.28 69.26 68.56 69.24 69.33

75.7-217.0 60-531 75.28 151.46 92.51 92.6 94.15 93.05 93.76
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8. ( IN )  

(  )  
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1  101.5-116.0 62-134 118.25 106.77 106.99 106.73 108.56 109.12 109.75

2  68.5-77.5 63-91 72.59 84.07 69.26 71.18 70.38 69.66 69.29
 75.7-217.0 60-531 75.28 151.46 92.6 97.76 89.33 85.17 83.89
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9. ( stv )  

( EN )  

Pam-Stamp (Adaptive)
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(Refinement level) (Sliding radius)

4

10 10

9 11

 

4. ( EN )  
( 5IN 2stv ) 
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( ) 
EN 3 5 7 9 12 

1  101.5-116.0 62-134 118.25 106.77 103.65 109.71 107.15 108.89 109.12

2  68.5-77.5 63-91 72.59 84.07 72.6 71.65 73.86 71.53 69.66
 75.7-217.0 60-531 75.28 151.46 129.58 87.81 97.88 87.78 85.17
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10. ( EN )  
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(Explicit)

(Implicit)

5 12

12

(Explicit springback)
(3-points locked implicit) 1 2

9%

5.  ( 5IN 2stv 12EN )

1 109.12 109.16 109.35 109.35 

2 69.66 70.64 67.29 67.29 

85.17 87.33 79.72 79.72 

33sec 30sec 144min 88min 
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