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The Pickling Process of Hot Rolled Ferritic Stainless Steel in Sulfuric Acid and Nitric Acid Solution

Masamitsu TSUCHINAGA and Seizaburo ABE

Synopsis : The removal of scales on hot rolled and annealed stainless steel coils is achieved only by the dissolution of matrix metal in the pickling

process where the commercial pickling solution for Type 430 stainless steels is the sulfuric acid solution.

It was found that the addition of nitric acid to the sulfuric acid solution increased the dissolution rate of the matrix metals 2 to 4 times.

Also, the addition of nitric acid to the pickling sulfuric acid solution improved the surface smoothness by the decrease of grain boundary cor-

rosion due to the segregation of P.

Key words: stainless steel; pickling; dissolution rate; grain boundary corrosion; sulfuric acid; nitric acid; Cr depleted zone; P segregation; grain bound-

ary.
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Table 1. Chemical composition of a commercial grade
Type 430 stainless steel coil. (mass%)
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Fig. 1. Dependence of the metal dissolution rate on the
concentration of HNO; in 300g/L H,SO,~HNO,
solutions at 90°C for 60s.
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Fig. 2. Dependence of the metal dissolution rate on the

temperature of 300 g/L H,SO,-50 g/ HNO;, solu-
tions and 300 g/L H,SO, solutions for 60s.
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Fig. 3. Surface morphology at hot rolled Type 430 stain-
less steels dissolved in 300g/L H,S0,-50g/L
HNO,; solutions at 90°C for 60 s.
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Fig. 4. Dependence of the metal dissolution rate and the
surface morphology of Type 430 stainless steels
heat treated at 850°C 4h on the concentration of
HNO,; in 300 g/L H,SO,~HNO; solutions at 90°C
for 60 s.
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Fig. 5. Surface morphology of Type 430 stainless steels
with P segregated grain boundary, as dissolved in
300 g/L H,SO,~HNO, solutions at 90°C for 60s.
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Fig. 6. Dependence of the metal dissolution rate on the
amount of dissolved Type 430 stainless steels in
300g/L H,SO,~HNO;, solutions at 90°C for 60s.
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Fig. 7. Polarization curves of Type 430 stainless steels in 300 g/L H,SO,—HNO; solutions at 70°C.
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Fig. 8. Schematic illustration of polarization curves of
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