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Connector Design in Press Forming Process to Prevent Frame
Twisting of Metal Front Case for Mobile Phone
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Abstract

The metal front case of a mobile phone is manufactured by press forming and welding of thin metal sheets. Twisting
of the frame after the forming process is one of main obstacle for the assembly with reinforcement by welding. This study
introduces a method preventing twisting of the metal front case frame in press forming. The spring-back after forming
produces twisting of the frame, which leads to a low structural stiffness. To reduce twisting, connectors are required to
reinforce the structural stiffness of the frame. In this study, the twisting profile is evaluated using a finite element(FE)
analysis for various connector shapes. The actual connector shape is determined by minimization of the frame twisting
within the tolerance of the FE-analysis. To verify the validity of the proposed blank shape, a forming experiment is
performed and the twisting profile is measured using a 3D laser scanning method. The dimensional accuracy is found to
be within the tolerance and in good agreement with the FE-analysis.
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Notching Forming Welding

Fig. 1 Manufacturing process layout of metal
front case for mobile phone
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Fig. 2 FE-model for foming process

Table 1 Mechanical properties of SUS304 1/2H

Properties Value
Young’s Modulus (GPa) 207
Poisson’s ratio 0.28
Yield stress (0.2%) 580MPa
Hardening Modulus 1886MPa
r-value 1.02
Thickness 0.5mm
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(a) In-plane bending

Scale factor: 75

After spring-back

(b) Warping
Fig. 3 Twisting shape of metal front case after spring-
back
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Fig. 4 In-plane bending profile of mobile metal front
case without connector
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Fig. 5 Connector shape of mobile metal front case to
reduce twisting after forming
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Fig. 6 In-plane bending profile of mobile metal front
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Fig. 7 In-plane bending profile of mobile metal front
case with connector 2 as shown in Fig. 5(b)
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case with connector 3 as shown in Fig. 5(c)
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(b) Lower die
Fig. 9 Progressive tooling for experiment
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