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THE CORROSION OFiCAST IRON (3rd Report)
 ON THE MECHANISM OoF CORROSION OF GRAY CAST IRON
Masayoshi Tagaya

a dilute nitric acid solution (05 N) is very small with the gray cast irons these contain free ferrite
or greater amount of sulphide in pearlite matrix, this kind of gray cast iron evolves a pretty
" amount of gas in such a dilute nitric acid while the gray cast irons of pearhte matrix ‘do not

gas was measured -and the chemical composition of the gases were detérmined. The gases evolve
“always periodically and greater part of them are hydrogen.~ From this fact and other experimental
results, the writer concluded as following. In- a dilute nitric acid gray cast iron first evolves
~ hydrogen as a result of the electrolytic action caused by graphite (Cathode) and ferrite (Anode)
- while the ferrite is anodically oxidized and temporarilly brought to passive state, so that the

between iron and nitric acid takes place, in this stage ferrite is severely attacked but non gas is
evolved and instead of hydrogen ammonia and hydroxylamme these are soluble in the solution - or
complex iron salt are formed.

In the 3rd stage hydrogen is evolved again by elect101ytlc actwn as the former case. These o
" changes are repeated perlodlcally in the progress of dissolution of gray cast iron in a dilute nitric

acid.

In another experlment the electrode potentials of various structural constituents of gray cast
iron were measured in a normal ferrous chloride solution against the normal calormel electrode at
80°C." The results are as following; graphite cathodically treated in 1N hydrochloric + 02750,

Fe,C — 023570, Fe,P — 02971” MnS °, FeS —0'3600°, (60% MnS+40% FeS) (solid solution) —044070."
Also the E. M. F. of galvanic cells consist of ferrite and one .of these constituents were measured -

in 05N hydrochloric acid solution at 30°C, and the following results were obtained ; graphite+
-ferrite— ‘0'9810%, graphite+-ferrite— ('containing 0349% Cu) 095350, Fe,C+~ferrite~ 0 3508°, Fe,C+
~ferrite~ (containing 0849 Cu) 03064, Fe,P+-ferrite~ 021000, [MnS+ FeS)+-ferrite- 0°3260°.

In the 1st and 2nd report the writér concluded that gray cast iron dissolves in a dilute hydro- :

chloric acid mainly with the electrolytic - reaction caused by local galvanic cells consist of ferrite
and graphlte or other noble constituents. These present experimental results gree with- the former
results of corrosion test as described in the previous reports. i

ON THE PERIODIC DISSOLUTION OF GRAY CAST TRON Il\_I A DILUTE
NITRIC ACID. (Supplement Report) '

SYNOPSIS :—An electro]ymc uon and a graphlte electrode both having Lom?® of eXposed area
and lem apart eachanother were immersed in the nitric acid solutions of various concentration,
and an external E.M.F. was applied to acts the iron as anode and the graphite as cathode. The

potential difference between two electrodes and the current in the circuit Were measured. The =~

current densities (md/cm®) to cause, the anodic passivity of pure iron jn nitric acid solutions  of
varioug concentration were as following; . 05N 800m4, IN 1.070m4, 2N 1,320m.4, 8N 1,780m4, 4N
1,280ma, 5N 5154, BN 220ms. Sel-E.M.F. and self short circuiting current ~of the 1Jron and
graphite cell above men’cloned in 05N nitric acid solution were 095 and 65m.4/cm™

From these experimental results, when ferrite and graphite are finely distributed such as gray
cast iron, the densxty of current which naturaly flows through a ferrite and graphite cell in a

dilute nitric acid solution such as 05N, must exceed the previous value to cause anodlc passwlty '

of ferrite.
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SYNOPSIS :—In the previous reports the corrosion tests of many kinds of cast iron haﬁng S
various compositions and structures were carried out, and determined that the corrosion amount in

‘evolve any gas in the nitric acid solution of the same concentration. Then the rate of evolution off

dissolution ceases. In the next stage the passive state is destroyed by the acid and direct reaction .
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