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Abstract
The purpose of this work is to develop of a press forming process for mobile phone battery cover as an alternative to the

current manufacturing process by laser welding. This press forming process consists of a combination of bending, side pressing

and side bending operations. The dimensional error for each process was investigated by finite element(FE) analysis and the

Taguchi optimization method. The spreading of the cover width in the side pressing process was adjusted by modifying the

blank shape with a notch. The over-bending method was adopted to compensate the spring-back which occurs after bending.

Forming experiments were performed to verify the reliability of the developed press forming process. In addition, the strength

of the product was evaluated to verify the suitability of the battery cover manufactured with this new press forming process.

The results of the forming experiments indicate that the dimensional accuracy of the battery cover is within the required

tolerance. The strength of the battery cover was evaluated to 547N which is larger than required strength of 400N.

Key Words : Progressive Press Forming, Mobile Phone, Springback, Optimization, Taguchi Method
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Table 1 Mechanical properties of STS304 1/2H
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(a) 3D FE-model
Fig. 3 90° bending process

(b) process parameters

(a) 3D FE-model
Fig. 4 Side pressing process

(b) process parameters

Table 2 Levels of design parameters in 90° bending

Levels DR(mm) PR(mm) BP(mm)
1 0.1 0.8 0.47
2 0.3 1.0 0.52
3 0.5 1.2 0.57

Table 3 Ly (3*) orthogonal array table for 90° bending

Error of
DR PR BP .
case upper width
(mm) (mm) (mm)

(mm)

1 0.1 0.8 0.47 0.052
2 0.1 1.0 0.52 0.060
3 0.1 1.2 0.57 0.048
4 0.3 0.8 0.52 0.070
5 0.3 1.0 0.57 0.086
6 0.3 1.2 0.47 0.046
7 0.5 0.8 0.57 0.060
8 0.5 1.0 0.47 0.078
9 0.5 1.2 0.52 0.028
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(b) Main effect plot for means

Fig. 5 Main effect plot of design parameters on the
error of upper width in 90° bending process
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Table 4 Dimensions of notch shape and result of FE-

. 71:1‘Hoiu

- ol - A

Table 6 Lo (33) orthogonal array table for side-

simulation with modified blank shape bending
Upper Lower SDR SPR SBC Spring-back
D w a . . case N
case width width (mm) (mm) (mm) (")
(mm) | (mm) | (mm)
(mm) (mm) 1 0.1 0.3 0 2.012
1 0.2 1.2 10.712 10.788 2 0.1 0.4 3 3.441
2 0.3 1.2 10.638 10.784 3 0.1 0.5 5 5218
3 0.4 1.2 10.624 10.756 4 0.3 0.3 3 3.437
4 0.2 1.5 10.614 10.650 5 0.3 0.4 5 5.108
5 0.3 1.5 0.06 10.616 10.664 6 0.3 0.5 0 3.782
6 0.4 1.5 10.692 10.718 7 0.5 0.3 5 4.946
7 0.2 1.8 10.648 10.668 8 0.5 0.4 0 3.698
8 0.3 1.8 10.626 10.746 9 0.5 0.5 3 6.186
9 0.4 1.8 10.626 10.748
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(a) 3D model
Fig. 9 Side-bending process

(b) process parameters

Table 5 Levels of design parameters in side-bending
Levels SDR(mm) SPR(mm) SBC(mm)

1 0.1 0.3 0

2 0.3 0.4 3

3 0.5 0.5 5
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Fig.10 Result of FE-analysis for side-bending process
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Fig.11 Main effect plot of design parameters on the
spring-back in side bending process
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