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Study on Design Parameter of Aluminum Micro V-notched
Component with Thin Sheet Metal

S. M. Kim, J. W. Park, H. M. Lee, T. W. Ku, J. Kim, B. S. Kang

Abstract
Micro V-notching process has been used to manufacturing the safety component in Li-Ion battery. These kinds of safety
component in Li-lon battery plays an important role in the explosion from excessive overheating. Therefore, it is very
crucial to estimate accurately the working pressure range of the safety component with micro V-notch. In this study, the
relationship with the working internal pressure in Li-Ion battery and fracture phenomenon in micro V-notch was
investigated through the numerical analysis. The numerical analysis is especially adopted the finite element method with

ductile fracture criteria.
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Table 1 Material properties of the Al 3005

Material Al 3005
K-value (c=K(¢) ) (MPa) 263
Work~hardening exponent, n 0.054
Tensile strength (MPa) 156
Fracture strain, &, 0.035
Young’s Modulous, E(GPa) 60
0.2% Yd stress (MPa) 195
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Fig. 1 Boundary condition and finite element meshing
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3. 949 Parameter
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Fig. 3 Cross section of the V-notch component (a-a)
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Fig. 2 Various V-notch position
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Table 2 Fracture pressure with V-notch
position change

Angle | Depth | Position (mm) Presuur
(deg.) (mm) w h e
(MPa)
20 0.1 4.5 6 0.35

20 0.1 14.6 6 -
20 0.1 4.5 21.9 0.65
20 0.1 14.6 21.9 0.67
20 0.1 4.5 37.8 0.46
20 0.1 14.6 37.8 -
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Fig. 4 Comparison of the fracture pressure
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