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Manganese Phosphating of Steel Structure Connecting Bolt and Corro-
sion Resistance of Phosphating Film
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Abstract: Manganese phosphating was carried out using a special shaped bolt used for steel structure
connection as the research object, and the influence of the mass concentration of manganese nitrate and
manganese dihydrogen phosphate in the phosphating solution, temperature and phosphating time on the
macro-morphology and the time against corrosion of copper sulfate dropping was studied. The results
showed that as the mass concentration of manganese nitrate and manganese dihydrogen phosphate in-
creased, the temperature raised and phosphating time prolonged, the surface of manganese phosphating
film changed from rough and loose to flat and compact, and then to rough and loose. The colour and lus-
tre was changed, and the time against corrosion of copper sulfate dropping initially prolonged and then
shortened. The optimal mass concentration of manganese nitrate was 20 g/L, mass concentration of
manganese dihydrogen phosphate was 45 g/L, temperature was 90 °C and phosphating time was 20
min, and the prepared manganese phosphating film was pure black, mainly composed of Mn, P and O
elements, its surface was flat and compact, the cohesion between the grains was tight, and the time

against corrosion of copper sulfate dropping reached 448 s. Under the same neutral salt spray test condi-
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tions, the bolt without phosphating was general corrosion and its corrosion degree was serious, howev-

er the corrosion degree of the bolt after phosphating was light, and its corrosion resistance was signifi-

cantly improved.
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Fig.1 Macro-morphology of the phosphating films obtained with

different mass concentration of manganese nitrate

455 1 °
420 [ /
385 [ °

350 [
315 °

Uit 'S

280 [
245 [
20 ©

110 115 21) 2%
Cpl @'L)
2 AREEEREIRE TS8R M FR B 5R & i it 18]

Fig.2 Time against corrosion of copper sulfate dropping

of the phosphating films obtained with different

mass concentration of manganese nitrate
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Fig.3 Macro-morphology of the phosphating films obtained with dif-

ferent mass concentration of manganese dihydrogen phosphate
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Fig.4 Time against corrosion of copper sulfate

dropping of the phosphating films obtained
with different mass concentration of manga-

nese dihydrogen phosphate
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Fig.5 Macro-morphology of the phosphating films obtained at different temperature
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Fig.7 Macro-morphology of the phosphating films obtained with different phosphating time
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Fig.8 Time against corrosion of copper sulfate drop-
ping of the phosphating films obtained with dif-

ferent phosphating time
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Fig.9 Macro-morphology of the bolt without phosphating
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Fig.10 Micro-morphology of manganese phosphating
film
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Fig.11 Energy spectrum of manganese phosphating film
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Fig.12 Macro-morphology of the bolt without phosphat-

ing and after manganese phosphating after salt

spray corrosion
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