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Isothermal Transformation of Spring Steels and Their Mechanical Properties.

Synopsis:

Akihiko HosHino

The study of 1sothermal transformation of plam carbon (0°56% C, 0°82% . Mn), Si-Mn(0* 57'

- % C, 1°65% Si, 0* 87% Mn) .and Mn-Cr-B steel

(0°57% C, 0°849%, Mn, 0°75% Cr and 0°003%B)

was carried out to establish the relation between the microstructure and the mechanical -
properties. The results obtained are summarized as below.

1) The effect of Si is observed in the microstructure where a great amount of ferrite
- (or probainitic ferrite) precipitates in the structure after isothermal transformation. This
effect of Si results mainly from a notable retardation of carbide formation, therefore, a
bainite that is formed at low temperature contains super-saturated carbon atoms, so that

ductility decreases remarkably.

2). The effect of Cr on retardation. of transformatmn curve is remarkable, as compared
with that of plain C steel or of Si-Mn steel. Moreover, the additon of a small quantity of
B contributes to greater retardation of bainite transformation. In this steel, the hardness
change, as a function of isothermal transformation temperature, is characterized by the

transformation mechanism.

These are due mainly to a carbide density of structure. The lower bainite structure of
this steel represents a high ductility even at high strength level, so that it may be concluded
that a reduction of area of isothermal transformation product is independent of the strength
level, and that it depends mainly on the microstructure. The isothermal transformation of

this Mn-Cr-B steel has a beneficial effect on its mechanical properties.
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Table 1. Chemical composition and grain size of the steels used.

c Si Mn P | s Cr Ni Cu B G.S
Plain C 056 O'35v 0-82 0°013 0°013 0°18 O'IO 028 —_ 6
Si-Mn 0°*57 1°65 0°-87 0°+021 0°012 007 0°09 024 | — 7
Mn-Cr-B 0°57 032 084 0°017 0°009 0°*75 007 0*15 0°003 6
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Fig. 3. T.T.T. curve of Cr-Mn-B steel.
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. (a) Si-Mn stgel (b) Cr-Mn-B steel
Photo. 2. Microstructures isothermally
transformed at 400°C.
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Heating velocity : 150°C/hr.
Standard specimen: pure iron.
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of Ceramic Coating.
Susumu MiNowA and Makoto KaTo

Synopsis: : :

Studies were made of the decarburization of a steel in wet hydrogen and the effect of carbon
content. in steel on ceramic coating. ’ . ‘

Steel rods were decarburized in wet hydrogen. The decarburization process was found to
be controlled by a diffusion mechanism where Do=1*8cm? per second and Q=378 Kcal per
.mole, when the values were calibrated from the value of volatile Fe in wet hydrogen. ,

_Steel rods of various carbon contents were then coated with coating material and baked in
air. The adhesiveness of baked film was calculated by the measurement of the torque which
was needed to peel off the film from the surface of steel rod. The adhesiveness of the baked
film was remarkably influenced by the carbon content in steel and the baking temperature.

: ((Received 1 June 1964)
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