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Abstract : The automobile industry is dramatically transforming from using ICE(internal combustion engine) to EV(electric
vehicle). As the number of electric vehicles increases, concerns about safety in the event of an accident are also rising. The
battery case, one of the important parts of the EV, protects the battery cells and manages the battery temperature through a
battery thermal management system. Therefore, a battery case should be designed with safety in mind. Recently, there is a
trend to replace aluminum in battery cases with steel to reduce weight. Thus, it is necessary to develop performance standards
and design processes for aluminum battery cases. In this paper, the performance standard of aluminum battery cases based on
international standards was developed. It also describes the design procedures and methods of manufacturing aluminum
battery cases by using CAE.
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Nomenclature
m : mass
a : acceleration p : static pressure
B; : bar element S : energy sources
c : damping coefficient S : components of strain-rate tensor
G : specific heat coefficient at constant pressure t : time
Dpase @ base displacement T : static temperature
Doy : optimization displacement Tx : rigidity
fa : resonant frequency u : cartesian velocity components
F : static force Z : velocity vector with the components
g : gravitational acceleration Vv : design domain volume fraction
H : frequency response Vopt  : optimized volume
j : imaginary number X : cartesian coordinate system
Hzpuse : base frequency ¢) : displacement
Hz,, :optimization frequency p : density
ks : spring constant 0 : cauchy stress tensor
Ksier : stiffhess coefficient T : viscous stress tensor
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Tij : components of Reynolds stress tensor
: natural frequency

Wy : undamped natural frequency

D : viscous dissipation
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Fig. 3 Aluminium batterycase analysis process
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Fig. 10 Cooling channel target pressure analysis results
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Fig. 11 Static rigidity analysis results
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Fig. 13 PSD fatigue analysis results
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