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Abstract

In this paper, the drop/impact simulation for a mobile phone has been carried out with the explicit code
LS-DYNA and its validation has been experimentally verified. The small size of this kind of electronics
products makes it time-consuming, and difficult to conduct drop tests to detect the failure mechanism and
identify their drop behaviors. Strict drop/impact performance criteria of such hand held electronic products as
mobile phones play an important role in their design because these prod ucts must withstand both normal and
unexpected shock. Usually, the product durability on drop impact depends on designer ’s experience. The
present reliable methodology of drop/impact simulation provides an efficient and powerful vehicle to improve

the design quality and reduce the design period.
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Fig. 1 Drop/Impact test in vertical direction
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Fig. 2 Drop/Impact test in horizontal direction
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Fig. 3 3D solid modelling of mobile phone
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Fig. 4 Finite element modelling of mobile phone
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Table 1 Number of elements

Type Number
Quadratic Shell Element 8206
Triangular Shell Element 547

Solid Element 10016
Beam Element 1
Spring Element 2
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Table 2 Material properties of parts (unit = kN, mm, kg, ms)

Part Material Material Type E v density o,
Body-Front Plastic Piecewise_Linear Plasticity 2.45 0.38 1.30e-6 | 0.058
Decoration Al Elastic 70.0 032 | 3.57e-6
Keypad Rubber Elastic 0.72 0.4 1.20e-6
Window Acryl Piecewise_Linear_Plasticity 2.80 0.38 1.68e-6 | 0.041
PCB Epoxy Elastic 14.3 038 | 4.90e-6
LCD Glass Elastic 107 0.29 | 3.32e-6
Antenna Steel Elastic 207 029 | 3.10e-6
Auxiliary - Piecewise_Linear_Plasticity 245 0.38 1.00e-7 | 0.058
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(b)

Fig. 8 Comparison of horizontal impact behavior at 5.7
ms obtained from (a) high speed camera and (b)

simulation

(a) (b)

Fig. 9 Comparison of horizontal impact behavior at 3
ms obtained from (a) high speed camera and (b)
simulation
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Fig. 12 Maximum stress distribution on lower body
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Fig. 13 Maximum stress distribution on upper folder
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