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Abstract -The conventional lead acid battery is optimized for cranking performance of engine. Recently electric
devices and fuel economy technologies of battery have influenced more deep cycle of dynamic behavior of
battery. I also causes to reduce battery life-time. This study proposed that aging battery model is focused for
increasing of battery durability. The stress factors of battery aging consist of discharge rate, charging time, full
charging time and temperature. This paper considers the electrochemical kinetics, the ionic species conservation,
and electrode porosity. For prediction of battery life cycle we consider battery model containing strong impacts,
corrosion of positive grid and shedding. Finally, we validated that modeling results were compared with the
accelerated thermal measurement data.
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Fig. 1. Schematic diagram of a lead-acid battery
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A : Active surface area of electrode [cm?%/cm’]
a : Coefficient

A : Maximum specific active surface area

max
of electrode [cm%/cm’]
¢ : Concentration of the electrolyte [mol/ cm’]

¢,o5  Reference concentration of the electrolyte

[mol/ cm’]
D Diffusion coefficient of the electrolyte
[cm?/s]
F' : Faraday’s constant [96,487 C /mol]

: Exchange current density [A /cm’]

io .

j : Transfer current density [A/cm’]

Joorr © Corrosion rate [A/cm’]

Jeorr . Exchange current density of corrosion

reaction [A/cm’]
M : Molecular weight of species [g/ mol]
@ : Electrode capacity [Coulomb/cm’]

=]

o5 Rd 345
gas constant [8.3143]/ mol-K]

and Internal resistance of a battery [(2]

R : Universal

t : Time [sec]
ty : Transference number of H+with respect to
solvent velocity

T : Absolute temperature [K]

AUp,p, : Equilibrium potential at ¢, for

positive electrode [V]

x : Distance from centre of positive electrode
[cm]

k7 . Effective diffusion conductivity [A/cm]

U.orr Equilibrium potential of corrosion

reaction [V]

aglel s B
« : Transfer coefficient

B : Volume expansion coefficient [cm’*/mol]

~v : Exponent for the concentration dependence

of the exchange current density

I' : Diffusion coefficient

: Porosity of electrode

: Exponent for charge dependence of the
specific active surface area

7 : Electrode overpotential [V]

: Electrolyte conductivity [S/cm]

: overpotential of corrosion reaction [V]
K
p : Density [kg/m’]
o : Conductivity of the solid matrix [S/cm]
p : density [kg/m3]

¢, : electric potential of solid phase [V]
¢, : electric potential of liquid phase [V]
obeh A4

D : Pertinent to diffusion
L : Liquid phase

max : Maximum or theoretical
0 :
Ref : Reference state

S : Solid phase

Initial value

91 A=

eff : Effective, corrected for tortuosity
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