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Effects of Si, Mn Contents on the Descalability Behavior of the Scale of Annealed Austenitic Stainless Steels

Tooru MATSUHASHI, Hikaru OKADA and Shigeru Kiya

Synopsis : In order to improve descalability of annealed austenitic stainless steels, this study investigated the effects of the contents of 0.2-1.0 mass% Si

and 0.8—1.6 mass% Mn on the dissolution behavior of the scale of annealed Type304 steels on electrolysis in Na,SO, solution and pickling in

HNO;,-HF acid solution in descaling process.
The results obtained are as follows:

(1) Descalability of annealed Type304 stainless steels decreased as the Si and Mn contents increased.

(2) The increase of Mn contents made an outer scale of spinel oxide thick. A dissolution rate of the spinel oxide by the Na,SO, electrolysis

was lower than that of an inner scale of corundum oxide, therefore the time required for electrolysis descaling was longer.

(3) The increase of Si contents made an inner scale of corundum oxide and amorphous Si oxide under the scale thick. As corundum oxide be-

came thicker, the time required for descaling by the Na,SO, electrolysis was longer. Besides a thick amorphous Si oxide obstructed perme-

ation of HNO,-HF pickling solution into Cr depletion layer under Si oxide.
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Table 1. Chemical compositions of the steels used
(mass%o).

No C Si  Mn P S Cr Ni N
1_006 02 12 0002 0.002 178 85 0.021
2 006 04 1.2 0002 0002 183 84 0.016
3 006 08 1.2 0002 0.002 183 85 0018
4 006 10 1.2 0.002 0002 183 84 0019
5 006 04 0.8 0002 0002 181 84 0.016
6 007 04 1.6 0002 0002 182 85 0.018
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Fig. 1. An example of the change in the percentage of
descaled area of annealed Type304 with the descal-

ing time.
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Fig. 2. Relation between the time required for complete
descaling of annealed Type304 and the content of
Si or Mn. Electrysis: 20% Na,SO, solution by al-
ternating current (6 A/dm?), pickling: 8% HNO,~
0.7% HF solution, ratio of time of electrolysis to
pickling; 2 : 1.
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Fig. 3. Pickling time for complete descaling of annealed

Type304 steels as function of time of electrolysis
pretreatment in Na,SO, for various Si and Mn con-
tents in Type304 Steels. Electrysis: 20% Na,SO,
solution by alternating current (6 A/dm?), pickling:
8% HNO;-0.5% HF solution.
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Fig. 4. Weight loss and the amounts of dissolved Cr or Mn

of Type304 steels containing 0.2 or 1.0% Si, by
electrolytic descaling in 20% Na,SO, at 70°C.
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Fig. 5. Weight loss and the amounts of dissolved Cr or Mn
of Type304 steels containing 0.8 or 1.6% Mn, by

electrolytic descaling in 20% Na,SO, at 70°C.
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Type304 steels containing 0.2% Si or 1.0% Si.
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