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Abstract: The dropping time was taken as the basis for evaluating the corrosion resistance of zinc
phosphating film on cold-rolled automotive sheet. Through analysis of the influence of the temperature of
surface conditioning agent, the concentration of surface conditioning agent and surface conditioning time
on the dropping time of phosphating film separately, the optimal surface conditioning process conditions
were obtained as follows: the temperature of surface conditioning was 30 °C, the concentration of surface

conditioning agent was 4 g/L. and the surface conditioning time was 35 s. The results showed that the
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dropping time of the phosphating film obtained under the optimal surface conditioning process conditions

reached 185 s, which was significantly longer than that of the phosphating film obtained without surface

conditioning treatment (142 s). Surface conditioning treatment under the optimal process conditions can

prolong the salt spray resistance time of the phosphating film, and the phosphating film showed a great

corrosion resistance in salt spray test, which was better than that of the phosphating film without surface

conditioning treatment. Before and after salt spray test, there was no significant change in the main

components of the phosphating films.

Keywords: zinc phosphating film; cold-rolled automotive sheet; temperature of surface conditioning

agent; concentration of surface conditioning agent ; surface conditioning time; stirring
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Tab.1 Chemical composition of cold—rolled
automotive sheet
JLHR C |Mn| P | S | Al | Fe
i /wt.% | 0.06 | 0.30 | 0.03 | 0.03 | 0.02 | 4%
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Tab.2 Surface conditioning process conditions

LCRTE/C %i”fﬂfg/ FHIEL /s
15 1 5
22 2.5 20
30 4 35
36 6 60
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Fig.1 The relationship between the temperature of
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Fig.2 Micro—morphology of the phosphating
films obtained at different temperature of surface
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Fig.5 Micro—morphology of the phosphating films
obtained at 35 s and 90 s
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Fig.6 Micro—morphology of the phosphating films after

cleaning the corrosion products
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Tab.3 Surface conditioning process conditions

Pt srg/ % | EeHT | 48hJE | 96hJE

7n 40.06 39.12 38.76

oyl p 18.54 17.78 17.13
WAL O 41.40 42.27 42.96
Cl — 0.83 1.15

Zn 41.13 40.89 40.31

efE P 20.33 20.04 19.85
WAk 0 38.54 38.20 38.80
Cl — 0.87 1.04
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