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Monitor of Electrochemical Behavior
for Phosphatizing Treatment of Steels
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ABSTRACT

This study uses a potentiostat to monitor the real-time open circuit potential
(OCP) of steel surface during phosphatizing treatment. According to the reaction
curve, the quality of the phosphating film can be controlled.

The results show that the reaction between stecl and phosphatizing solution
follows an electrochemical mechanism. On account of the tendency of the curves,
the mechanism can be divided into five stages: (1)active corrosion stage, the curve
goes down to the active direction immediately, (2)crystal nucleation stage, the ocp
keeps constant -570mv, for about 1~3 min, (3)crystal growth stage, the ocp curve
moves to the noble direction, (4)crystal complete coalescence stage, the ocp stays
constant, and (5)slight dissolution stage, the ocp goes down slowly again.

Key words: Phosphatizing, electrochemical mechanism, crystal nucleation and
growth.
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Fig. 1 Open circuit potential vs. time curves.
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Fig. 2 Effect of phosphating solution on
the minimum OCP values.
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Fig. 3(3) Uniform corrosion and crystal nu-
cleation on the steel surface after
immersion in phosphating so-
lution for 10 seconds.

FEAEE =M E B 81 £ 9 H

BlmmZSB kY 6BBE2
3(b) SEPA G AR EAR S @ 0 R
an AL R o
Fig. 3(b) Crystal growth on the steel surfa-

ce after immersed in phosphating
solution for 2 mins.
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Fig. 3(c) Crystals on the steel surface ag-
glomerate each other after im-
mersion for 10 mins.
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Fig. 3(d) Crystals completely cover the steel
surface after treatment for 20 mins.
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Fig. 3(e) Slight dissolution of crystalline

steel surface after long-term im-

mersion in phosphating solution.
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Fig. 4 EDAX analysis of (a)steel substrate
and (b)phosphating grains
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