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‘Study on the Electrolytic Isolation of Carbide from Steel.

~ (Study on nonmetallic compoundsél)

Kiyoshi SEGAWA and Haruo SHIMADA

Synopsis:

-

The present-paper-deals- W1th thefftechmque for-the—electrolytic isolaticni of carbide from

steel without decomposition and contammatmn, by using the Koch-Sundermann method and
others.
" The results obtained are as follows

(1) In order to dissolve all the matrix metal, the surface electrlc potential of steel must
be.set lower than the hydrogen potential. :

(2) In the case of dissolving in a partly passive state of steel surface, it is not desired

- to ‘isolate the carbide at a too low current density. On the other hand if steel is dissolved
in an active state, it need to isolate at a current density as -low as possible.

(3) The res1dues 1solated electrolytically must be dried and weighed under the conditions
of a high vacuum and a high temperature.

(4) Copper or its compounds are contaminated in the residues isolated electrolytically
from the low-alloy steel containing copper. (Cu content is 0° 22%). When this copper in-
cluded is separated from the residues by using KCN solution, part of carbide also tends
to be decomposed. .

It is found that using the ammonium solution, this copper can be separated from the .
re31due isolated eleotrolytlcally in 5% Na-citrate--1°29% KBr solution.
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Fig. 1. Apparatus for measuring of surface

potential.

Table 1. Chemical analysis of samples.

Marks Steels Microstructure |C (%)[Si(%)| Mn(%)|P (%)|S (%)| Cr(%) | Ni(%) | Mo (%)
A Carbon-steel Pearlite+ferrite| 012 | 0°19 | 0°79 | 0-015/ 0°025| — — —
B 59%Cr-steel Martensite 0°35 | 0°88 | 0°31 | 0°0l1} 0025 4°89 — 1°22
Cc 18%Cr—8%N1 ~steel |Austenite 0*07 | 054 | - 1°20 |.0"030} 0°009| 18°80 9°35 —
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~Table 2. Chemical analysis of samples.
Marks Steels Microstructure | C (%) | Si(%) [Mn (@)[Cu(s) [ B (%) | SO | oy
K Carbonsteel Pearlite+ferrite | 0°12 | 0°19 | 0°79 | 0°16 | 0°015| 0°025| 0°01i1
SK 4 4 015 0°10 071 013 0°013 0+021 0°034
R 4 4 _0°045 0007 0°50 0°19 0008 0014 0°025
Table 3. Relation between current density and each component of residues.
' 4 Current density omA/cm? 10mA /cm?
‘ Component Amount of | Fe | Mn C Cu |Amount of | Fe | Mn C Cu
Marks |residues % | (%) | (%) | (%) | (%) |residues % | (%) | (%) | (%) | (%)
K 1°15 71*0 | 2°52| 9°+68| 5°82 1°97 814 | 444 | 6°66 6476
SK 1°16 61°6 | 2°62 | 10°8 4°32 2°04 76°6 | 4°11 | 7°31, 507
R 0°25 254 | 1°18 | 14°0 | 15°3 0°50 " 653 1 2°59 | 6°54.| 20°1
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Table 4. Chemical'analysis of the sample.

Mark | o | sis) | Mn @) | P

S(%) | Cu(%) | Ni(%) | Cr(%) | Mo(%)

W l 013 l 022 ,l 067 0%023

0*011 0°22 102 | 0449 007
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Table 5. Relation between KCN concentration
and each component in weight % per
residue weighed.

KCN concentration Fe (%) Cu (%)
O¢— 65°5 11°5
01 62°5 1°97
05 - 60°6 1°10
10 5642 0°93
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Table 6. Relation between ammonium concen-
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On the Equilibrium Relations between Tron and Exothermic
\ ) ~ Atmospheres Converted from Propane.

Kyuya NAGASAKI and Noboru KoMURO

Synopsis: :

Carburizing or oxidizing equilibrium relations between solid iron and exothermic atmosp-
heres of CO-CO.-Ho-H,0 system which were converted -from a mixture of propane and air
by partial burning through a catalyzer chamber were studied by thermodynamlc calcula’nons
and chemical analysis. The results obtained were summarized as follows.

In the converted atmospheres, CO; and H;O contents were increased and CO and H; con-
tents were decreased by raisingv the mixing ratio of air to propane at a constant tempera-
“ture. After heated with iron, CO and H;O contents in an atmosphere converted at constant
-air ratio were increased and CO; and H; contents were decreased by raising heating tempe-
rature so as to approach the equilibrium condition of water-gas reaction. The calculated
‘values of CO/CO; ratio in the exothermic atmospheres in equilibrium with iron were appro-
ximately in good agreement with the experimental values obtained from analysis of effluent
.gas from the heating furnace. ‘

The carbon potential of the single phase, either ferrite or austenite, in exothermic atmo-
'spheres was decreased by raising the ratio of air to propane and by increasing temperature
:at a constant air ratio. In general, the carbon potential of iron in exothermic atmospheres
was very Jow.

It was found that oxidation of iron in exothermic atmospheres converted at an air ratio
higher than 16-17 (when cooled at 18° after converted at 1000°) was nearly independent of
‘heating temperature in the range between 800°C and 1000°C.
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