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Growth of Cast Iron in Austenite Region.

Synopsis:

Kingo NAGAOKA

During cyclic heating in the austenite-region grey cast irons increase their volume irreve-

rsibly without transformation and graphitization.

In this study some experimental facts were

obtained on the growth in air, but they could not be explained by the oxidation theory.
Therefore a new mechanism, suggested by the author, of the growth was applied to explain
them. The results obtained are summarized as follows.
(1) Growth in austemte ~-region depends mainly on the dlfference in the temperature of

cyclic heating.

(2) Even the hard grey cast iron that does not grow in the critical range may grow in

austenlte reglon

~ (3) The dilatometer curves of nodular graphite cast iron show that this iron grows gra-
" dually in a loop in austenite- -region during cyclic heating.
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(4) Preheating in air promofes the growth in austenite region, but retards it in the cycle

including transformation. .

(5) Growth characteristics of cast iron may differ in critical-range and in austenite-region.
. And growth occurring in the cycle covering both regions is the sum of growth in individual

regions.

(6) Growth by transformation can not be examined separately, and it is usually accom-

panied with growth in austenite region.

(7) Experimental facts on the growth in austenite region are not explainable by the ear-
lier theories, and it is suggested that the migration of graphite carbon during cyclic heat
treatment in austenite region may create jrreversible volume changes. ‘
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- Table 1. Chemical compositions of specimens (%).

Cast iron C Si Mn P - S Cr Mg Remarks
H 333 1+08 0°30 0°14 0°078 — — Inoculated .
I 3°55 2437 0750 0°030 0°014 — —

J 363 347 0°54 0°200 04024 — —_ Pig iron
K C 282 1°89 0°84 0°044 0°031 — — Inoculated
M 3*35 1°62 0%45 0°310 0°048 — —

N 2°95 143 0°25 0°140 0°058 — —_ Inoculated
6] ©3+78 1433 0°57 0°291 0°091 — —

P 361 1°25 0°36 0°310 0°082 0+45 —

R 3°15 1+47 “0°76 0°074 0°117 0°55 — .Meehanite
T 3°36 3+03 ‘060 0°027 " 0012 —  0°041 Nodular

Termocouple

Fig. 1.

Schematic view of dilatometer.
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Fig. 2. Growth during different heat Fig. 3. Dilatometercurve indicating the growth

treatments.

in austenite region.
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Fig. 4. Effects of temperature difference on
the growth in austenite region.

Table 2. Heating cycle of the experiments.
Heat treatment No. of Heating
heati total ti
Difference | Range of cs??lélslg amil.;l’le
* in temp. °C| temp. °C-
0 950°C, hold — 100
50 - 950==900 9 109
100 | 950==850 6 105
150 950=—=800 4 100
200 - | 950==750 3 95
Table 3. Effects of temperature.
Heating Growth (%)
Cast iron cycles Ansteniie
. OC
(°C) Total tegion - -
800=—=950 e . °
H 5 cycles 0°40 0°28(850°C.)
. 150°C 750==900 . . °
' .1 5 cycles o4 9_35<859"<:)
850=—=950 " . . .
K 7 cycles 0*41 . |0°16(850°C)
100°C 750=—==850 . . o
. . 7 cycles 0°31 O° 17(850°C)
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Fig. 5. Dilatometer curves of hard grey cast iron.
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Relation between the growth in auste-

nite region and .in critical range.
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Fig. 10. Growth characteristics of several

cast irons.
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Table 4. Growth by A; transformation.

. S - Average :

Cast iron |Heating cycles growth ~Ratio
700¢==850°C [4*7X1/100min| 100

- 750==850°C [2'6 55
Hard | 700=—050°C |14a*3 7 100
750==950°C | 9*3 7 65
700==850°C [23°7 7 100

; 780==850°C | 77 7 33
Soft | 700==5950°C [38°5 7 100
800==950°C |17°6 7 45
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Effects of Chemical Compositions and Structural Condition on
Properties of Austenitic and Ferritic Cast Stainless Steels.

Shigehivo INOUE and Takashi TsucHriva

Synopsis:

Cast 18-8 stainless steels normally contain d-ferrite, the amount of which depends mainly
on the chemical composition.

In this report, the effects of various alloying elements on the amount of ferrite and on the

properties of the steels investigated by tensile, microscopic and corrosion tests were investi-
gated with the following results.

(1) The strength of the cast steels increased in proportion to the amount of ferrite in
austenite, but the elongation lowered inversely. -

(2) For the same amount of ferrite, the alloying elements Si, Mn and Mo strengthened
the cast steels in that order. :

(3) The corrosion resistance was not affected by the amount of ferrite, but it was vastly
dependent on the variation and content of alloying elements. _

(4) No definite relation was observed between mechanical properties at 800°C and the
amount of ferrite. (Received 21 Aug. 1963)
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