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Initial Blank Optimization Design of Square Can Multistage Drawing
considering Formability and Product Shape
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Abstract Multistage deep-drawing technology is used widely in the production of mobile phone battery cases to
improve productivity and economy. To ensure adequate capacity and rigidity, such cases are fabricated as a
rectangular cup with a high slender ratio. The multistage deep-drawing of a rectangular cup entails a high slender
ratio, and the heights of the product sides may be non-uniform because of the complicated deformation mechanisms.
This causes problems in product assembly that affects the surface quality of the case. This study examined a blank
shape that minimizes the height variations of the product to resolve the aforementioned problems. Optimization design
and analysis were performed to identify the shape that yields the least variation. The long and short sides of an oval
blank were set as the design variables. The objective function was set to yield the lowest height difference, and the
thickness reduction rate of the product was set to the target range. In addition, the height of the final shape was set
as a constraint. The height difference was minimized successfully using the optimized design. The design process of
the initial blank for all rectangular shapes can be automated in the future.
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Fig. 2. Tryout design to determine initial blank for
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Table 1. Material properties of Al 3005

Material & Thickness Al 3005, 0.55t
Young’s Modulus (GPa) 69.0
Yield Stress (MPa) 41.5
Initial Strain 0.002
Poisson’s Ratio (V) 0.33
Strain Hardening Isotropic hardening
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Fig. 3. Finite element modeling of four operation stages
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Table 2. Design variables, objective function and constraints

Objective function Mininize F(x) = ABS(Ah)

Design variables PX, py

-30% < Thinning < 25%

Constraint 44 < HI

44 < H2

HI

X Y

1
Z

(E1-H2)=Delta(Al)

Fig. 4. The shape of initial blank and blank after OP40
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Table 3. Initial vs. optimized design variables

Initial Optimized
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Design variables
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Fig. 7. Result from meta model based optimization
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