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Optimization of blank geometry for the stamping process of B-pillar using 
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Abstract: The shape of the blank greatly affects the formability and quality of the product after the stamping process. In 
this study, the geometry of the B-Pillar blank in the stamping process was optimized using design of experiments. The 
geometry of the blank for the B-pillar was simplified with the two length values and two radius values. The effects of 
design variables were studied through the Design of experiments. The stamping process of the B-pillar was predicted with 
the Finite Element Analysis (FEA). The optimized blank geometry was obtained. It results in the reduced maximum 
equivalent plastic strain. The local necking and the wrinkling did not occurred with the optimized blank geometry.

Key Words: B-Pillar, Stamping process, Design of experiments, Finite element analysis, Blank geometry optimization



- 18 -

- 2 -

.

, 

B-pillar .

B-pillar 
, NUMISHEET 2008

Benchmark Problem 310)

. , , , 
, Fig. 1 .

NUMISHEET 2008 Benchmark 
Problem 3 . 

. 
, , 

. 
, . 

, .
. 

, 
. , , 

. 
. , , 

. , 0.2 m/s .

Parameter Value
Young’s modulus(GPa) 68.9

Poisson’s ratio 0.3

Density(kg/m3) 2650

Yield strength(MPa) 110.1

Ultimate strength(MPa) 220.4

Elongation (%) (25 ) 25

R-value =0.81

=0.44

=0.67

Normal anisotropy  =0.59
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L1, L2, R1, 
R2 4 . θ1 θ2 L2 

Table 2
9 . 

Table 2 , L1 165mm, 155 mm, 145 
mm 3 , L2 170 mm, 160mm, 150 mm
3 , R1 R2 45 mm, 65 mm, 90 mm 3 

. 4 , 3
Table 3

. Fig. 4 Table 2 Model 1, Model 3
. 

Level L1(mm) L2(mm) R1(mm) R2(mm)

1 165 170 45 45

2 155 160 65 65

3 145 150 90 90

Model Number L1(mm) L2(mm) R1(mm) R2(mm)

Model 1 165 170 45 45

Model 2 165 160 65 65

Model 3 165 150 90 90

Model 4 155 170 65 90

Model 5 155 160 90 45

Model 6 155 150 45 65

Model 7 145 170 90 65

Model 8 145 160 45 90

Model 9 145 150 65 45

Model 1 Fig. 5
. . 

. 



- 20 -

- 4 -

. 
, 
, 

. 
.

, 
. . 

Fig. 5 . 

Table 4 9
, Fig. 6 9

Minitab
.

, 
Max 

, Min 
. 

1
. 
, L1 145 mm, L2 150 mm, R1

90 mm, R2 45 mm 
.

Model Number Minimum thickness
(mm)

Maximum thickness
(mm)

Model 1 1.320 2.484

Model 2 1.447 2.522

Model 3 1.568 2.603

Model 4 1.460 2.597

Model 5 1.436 2.477

Model 6 1.187 2.438

Model 7 1.547 2.539

Model 8 1.231 2.513

Model 9 1.433 2.394

, L1 L2 

, R1 R2 
. L1 L2 

. R1 R2 
, 

R1 , R2

. 
.

Model 1 . Fig. 7
Model 1
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