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Stability of Rust Layers Formed on Corrosion
Resistant Low Alloy Steels.

Synopsis:

Akira TAKAMURA, Kaname ARAKAWA,

Takayoshi TsuBol, and Yasushi Toru

This investigation has been carried out in order to make clear the protective nature of rust layers. Meas-
urements have been made of the amount of water—soluble compounds dissolved into rain-water from rust
layer for 1 month, exfoliated rust, retained rust and absorbed SO, by the rust. The results are summarized

as follows:

1) Leaching rate of ferrous and sulfate ions into rain-water and exfoliation rate of rust from specimens

decreased with increasing the exposure time.

2) The amount of ferrous ions in water—soluble compounds was found to be equivalent to that of sulfate
ions: that is, the water—soluble compound in the corrosion products can be estimated to be FeSO, or

FeSO,.

3) Insoluble sulfur compounds gradually accumulated in the rust layers during exposure and such

rust layers became inactive for SO, in the atmosphere.

Further, our laboratory experiments on absorp—

tion of SO, by rusts indicated that the rate of SO, absorption or its re-dissolution in water decreased with

increasing the exposure period of the specimen.

4) The corrosion losses of steels were more closely related with the amount of exfoliated rust rather than

" that of the retained rust or water—soluble compounds.

These results indicate the importance of both chemical and structural study in considering the stability of

rust layers on corrosion resistant low alloy steels.

(Received Jan. 12, 1972)
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Table 1. Chemical composition of steels.
Composition (%)
Steels : _ - S _
C Si Mn P S Cu Cr Ni Al -V Others
A 0-20 <0'Ol. 0-48 0-011 0-019 012 0-03 005 — — —
C 0-11 0-23 | 0-56 0-026 0-021 0-05 0-05 0-03 0-01 — —
D 0-20 | <0-01 | 0-45 0-007 0-016 0-25 0-03 0-05 — — —
E 0-11 |- 026 | 052 0-016 0-017 0-27 0-03 0-02 0-02 — —
G 0-07 049 | 074 0-077 | 0-022 0-32 0-75 0-36 — — —
1 0-10 0-32( 093 0-017 0-006 0-30 0-44 0-02 0-03 005 =
Kk | 010 | o44| 1-16 | 0022 | 0006 | 031 | 0-43 | 062 | 002 | 007 | T3
M 0-08 0-32 | 064 0-020 0-024 0-22 1-12 0-03 0-08 — —
N 0-13 057 | 0-41 0-129 0-021 0-48 0-84 0-16 0-01 — —
P 0-10 0-27 | 092 0-021 0-013 0-27 0-55 0-20 0-01 — Ti 0.05
) 0-09 0-43| 050 | O-115 0-018 0-31 0-67 0-02 — 0-06 | Mo 008
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The apparatus for measuring absorption
of sulfur dioxide by rust layers on steel
specimens.
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Table 2. Effect of atmospheric exposure on the dissolution of sulfur in
water from rust layers after absorption of sulfur dioxide.
Duration of | Weight of Concentration of sulfur in rust Dissolved Insoluble Percent
atmospheric | retained After After sulfur in of dissolved

Steels . | absorption | Increase sulfur

exposure rust layer | atmospheric £ sulf £ sulf water sulfur
osure of sulfur | of sulfur (p g/cm?)
(month) | (mg/cm?) €xp dioxide (%) (pg/em?) | (%)
(%) (%)
2 12-2 0-54 — — 7:23 — —
Carbon 4 160 045 0-90 045 833 152 521
steel 6 174 0-64 0-85 0-21 8-17 214 3-67
A 24 28-2 0-51 0-70 0-19 5-53 181 2-96
60 31-8 0-86 0-97 0-11 2-47 170 1-43
2 11-6 066 0-94 0-28 8-07 131 5-79
Low alloy 4 14-9 062 099 037 713 146 4-66
steel 6 16°5 0-85, 1-09 0-24 5-10 164 3-02
G 24 25-1 0-76 0-89 0-13 417 191 2-13
60 21-6 0-98 1-03 005 2-27 194 1-15
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