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The Measurement of the Composition of Surface Film on the

Electrolytically Treated Steel Sheet in Chromic Acid Solution

. Yoshikazu KONDO, Tsuneo INUL and Terunori Fujimoro

Synopsis:

In order to determine the elemental Cr in the hydrated Cr oxide and the metallic Cr separately on the
surface film of the electrolytically treated steel sheet in the chromic acid solution containing some catalyzer,
we inuestigated the conditions of alkaline dissolution of the Cr oxide film and the metallic Cr using a
fluorescent X-ray method and a coulometric method.

Furthermore, we calculated the thickness of the Cr oxide film by the measurements of the weight and
the specific gravity of the Cr oxide film. The following results were obtained:

(1) A little metallic Cr is dissolved by immersion in NaOH solution containing H:O,.

(2) Metallic Cr is scarcely dissolved by immersion in 75N NaOH solution at 90 to 100°C for 5 min.

(3) In a coulometric method current efficiency in anodic dissolution of the metallic Cr is not affected
by the NaOH concentration, anodic current density, interelectrode distance and the presence of the Cr
oxide, and shows about 100%.

(4) The weight of the Cr oxide corresponds to about 3 times of the weight of the elemental Cr in the
Cr oxide and the specific gravity of the Cr oxide is 2:1—2-2.

' (Received 15 Dec. 1967)
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Fig. 1. Analysis procedure.
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Fig. 2. Relationship between the variation of
Cr in surface film and the condition
of alkaline dissolution.
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Table 1. Relationship between thickness and composition of surface film.
Sample | Composition of Fluorescent Gravimetric Specific Thickness of
P surface film X-ray method method gravity surface film
Cr oxide Cr in Cr oxide, 0°5 mg/dm? 1-5 mg/dm? 2:1~2-2 0-070 z
A Metallic Cr 0-7 — 7-0 0-010
Total Total Cr 1-2 2-2 — 0-080
Cr oxide Cr in Cr oxide 03 0-9 2-1~2-2 0-042
B Metallic Cr 10 — 7-0 0-014
Total Total Cr-’ 1-3 19 — 0-056
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Fig. 4. Effect of Oxide on anodic dissolution of
metallic Cr in coulometric method.
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Microanalysis of Oxide Layers of Steels

Toshio SHIRAIWA, Nobukatsu FUJINO and Fumio MATsunNO

Synopsis:

The scales formed on the steels are examined through the electron probe microanalysis. Examined
steels are low carbon rimmed steel, silicon killed steel, weather-resistance steel, high strength steel, sulfer
free—cutting steel, ferritic and austenitic stainless steels.

Specimens were oxidized in air at 1000 to 1350°C for various periods. The results obtained in the

present investigations are as follows.

(1) Low carbon rimmed steel: three well-known types of iron oxides (hematite, magnetite and
wustite) are determined and any other oxides.is not observed.
(2) Silicon killed steel: under the iron oxide layers, manganese—iron-silicates exist together with

dendritic wustite.

(3) Low alloy steels (weather—resistance steel and high strength steel): the scales consist of hematite,
spinel type oxides, wustite, silicate and metallic particles in which nickel and copper are condensed due

to preferred oxidation of steel.

(4) Sulfer free—cutting steel: iron sulfide is detected in the oxide scale and the internal oxidation

of manganese sulfide inclusions are also observed.

(5) Ferritic stainless steel: main part of the inner oxide layer is the spinel type oxide of Fe, Cr, Mn
and thin layers of Cr;O; and SiO; exist between the spinel and the steel substrate.

(6) Austenitic stainless steel: the scale formed at high temperature consists of hematite, spinel type
oxide, silicates and metallic particles similar to the case of low alloy steels.

(Received 15 Dec. 1968)
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