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Abstract

In this study, V-notch part has been considered as one of safety components in rectangular cup used for mobile device.
This kind of safety component in rectangular cup with the V-notch part, which controls adequately the increased internal
pressure in the rectangular cup, plays an important role to prevent the explosion from the excessive internal pressure. The
protecting mechanism on the mobile device against the explosion is that a series of fracture on the V-notch part at the
critical internal pressure level occurs. Therefore, it is very crucial to estimate accurately the working pressure range of the
safety device. Relationship between the working internal pressure and fracture phenomenon at V-Notch part was
investigated through numerical analysis using ductile fracture criteria. Integral valve, /, of the used ductile fracture criteria
was calculated from effective stress and strain, and then the bursting pressure of the V-notch part was extracted.
Comparisons between the estimated and experimental results show that this systematic approach to predict bursting
pressure using the ductile fracture criteria gives fairly good agreements.
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Fig. 1 Layout of rectangular cup with V-notch
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Table 1 Material properties of AA300S

Material Al 3005
K-value (MPa) 263
Work-hardening exponent, n 0.054

Tensile strength (MPa) 156
Fracture strain (5,/) 0.035

Young’s Modulus, E (GPa) 60
Yield stress (MPa) 195
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Fig. 2 Schematic illustration of bursting test
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Fig. 3 Bursting test eqnipment
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Fig. 4 Finite element model of rectangular cup for
bursting simulation
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Fig. 8 Sectional view of rectangular cup at each
pressure level
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