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Estimation of Design Variables for Improving the Bonding Force
of Lid & Frame for Cellular Phone

K. J. Nam, J. M. Lee and B. M. Kim

Abstract
A lid & frame used as the shield of electromagnetic waves in cellular phones are composed of frame, which is welded at

their electric circuits, and lid, of which debonding and joining are available from the frame. Typical lid & frame were

mechanically bonded by contact between the embossing of lid and the piercing of frame. Bonding force of this part have

to allow us to detach the lid from frame for exchange or fix of the electric part and have to be high enough to protect the
electric part from external impacts. This study is designed to estimate the effect of design variable of lid & frame on its

debonding force. Estimations were performed by finite element method.
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Fig. 1 Typical shape and an application of lid and
frame for Nokia cellular phone
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Fig. 2 Design variables and analytical model of lid
and frame

Table 1 Design variables for estimating the joint
strength of lid and frame

Variables Value
Bending angle(a) L 89.20.91°
Frame 89. 90 91°
Number of embossing (V) 4,8,12,16,20
Bending R(R) Lid 0.1,015 02, 025m
Frame 0.2, 03m
Embossing height (H) 0.2,0.25,6.3, 035, 04mn

Lid thickness (7)

0.1,0.12,0.14, 0.16, 0.18mn

Lid bending width (W)

2,4,6,8,10, 12mn
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Table 2 Mechanical Properties of Nickel-Silver alloy

Items Value
Elastic modulus, £ 125 GPa
Stiffness coefficient, X 665 Mpa
Work hardening exponent, n 0.105
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Fig. 5 Joint strength of lid & frame for different
number of embossing and embossing height
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Fig. 6 Joint strength of lid & frame for different lid
thickness and lid bending width
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Fig. 7 Distributions of effective stress in bending R of
lid with thickness of 1 mm for different lid
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Fig. 8 Joint strength of lid & frame for different
embossing height and lid bending width
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