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Abstract ; Pulse electrodeposition was used to deposit nanocrystalline (NC) zinc coating on A3 steel from a
citric acid bath. The grain size and preferential orientation of grains of the coatings were determined by X-
ray diffraction. Pitting corrosion behavior of the NC zinc coating was investigated by using potentiostatic
and potentiodynamic polarization methods in 0. 5 mol/L NaCl( pH =12 ) solution. Pitting corrosion behav-
ior was characterized by pitting potential , pitting initiation time as well as the stable pit growth rate , which
was analyzed by statistical method. The results show that a nanocrystalline zinc (21.5 nm) coating has
been prepared. The distribution of E
creased the sensitivity of E ; refer to potential sweep velocity. Nanocrystallization changed the type of the

obeyed the normal probability distribution. Nanocrystallization in-

pit generation from B1 ( parallel ) to B2 ( series) , accelerated the pit generation and inhibits the stable pit

growth rate.
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Fig. 1 X-ray diffraction patterns for NC zinc coating
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Fig. 2 Distribution of E ; for NC zinc(a)and
CG zinc(b) plotted in normal probability
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Fig. 3 Relationship between E_ and potential

sweep velocity for NC zinc and CG zinc

Table 1 Analytical expression of survival probability

function for various stochastic models'*’

model survival probability function
Al simple P(t) =exp[ -A(t-ty) ]
A2 series P(t) =exp[ -mA(t-t,) ]
birth process
A3 parallel P(t) =1-1{1-exp[ =A(t-1g) ]I ™
A4 combination P(t) =3fiexpl - A;(t-to) ]
Birth and
e Bl panlld  P(8) =/ (A +) + M+ expl - (A ) (t-10) ]
death process
B2 series P(t) =exp[ - aA(ir,)exp( -pr,) ]x
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Fig. 4 Schematic of survival probabilify of pits versus time
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Fig. 5 Various types of In(P) -vs-time

curves expected from assumed models
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Fig. 6 Schematic of current-time

curves for NC zinc and cast zinc
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Fig. 7 Survival probability of NC zinc and

CG zinc as a function of time
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Fig. 8 Schematic of current-time curve
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