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Austenitizing of Spheroidal Graphite Cast Iron

%***

Yoshisada UEDA and Noboru WaDA

Synopsis:

An investigation has been carried out on the process and the mechanism of austenitizing of spheroidal

graphite cast iron by dilatometric and metallurgical methods.

The austenitizing is affected remarkably by the microstructure, and the rate of the transformation re—

duces in the order of pearlitic, Bull’s-eye, and ferritic structures,

In ferritic spheroidal graphite cast iron, austenite phase forms mainly around the graphite nodules at

high temperature and along the ferrite grain boundary at low temperature.

The transformation is retarded by increasing silicon content, due to the elevation of A, temperature

and reduction of austenite.

Exponent, 2, in the rate equation of the austenitizing (Johnson-Mehl equation) takes considerably

lower values than 3.

The experimental results fairly coincide with the calculated one by a diffusional model.
It is assumed that the austenitizing of ferritic spheroidal graphite cast iron is controlled by carbon dif-

fusion, and there exists a steady state reacion except for the early stage.
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Fig. 1. Dimension of keel block specimen.
Table 1. Chemical composition of specimens
(Wt%).
Sample No.| C Si Mn P S Mg
1 3.47 | 2.16 | 0.44 | 0.082| 0.006| 0.033
2 3.39 | 2.47 | 0.26 | 0.075 0.010; 0.045
v
N
s
m -
L Unit:mm

Fig. 2. Specimen for austenitizing.
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Fig. 3. Effect of matrix structure on the au-
stenitizing at 830°C.

Photo. 1.

Change of microstructures during au-
stenitizing (pearlitic).

(a) as normalized, (b) transformed at
850°C for lls.
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Photo. 2. Change of microstructures during au-
stenitizing (ferritic).
(a) as annealed, (b) transformed at
850°C for 10s.
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Tl r AR ESE» HLORFED (BEE) WHENT X>TAER

Photo. 3. Change of microstructures during au-
stenitizing (Bull’s-eye).
(a) as cast. (b) transformed at 850°C
for 2s. (c) trantformed at 850°C for 1ls.
L, BEHOBIENRE  KROIEEFEE R cdF —
A7 F4 MEBENRBEHD L H2 55 (Photo. 2).
EHETNR—=54 bDEA 24 b EBBOREDED,
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x 200

Photo. 4. Effect of temperature on the austenitizing of ferritic spheroidal graphite cast iron. The
specimens were transformed at (a) 900°C for ls, (b) 900°C for 10s, (c) 850°C for 1s,
(d) 850°C for 10s, (e) 800°C for 50s, and (f) 800°C for 100s, respectively, and

quenched.
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Fig. 4. Kinetic results of the austenitizing.
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Fig. 5. Kinetic results of the austenitizing.
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Fig. 6. Section of Fe-C-Si phase diagram at
2.4(wt%)Si.
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Table 2. Kinetic data used in calculation (Sample No. 2).
Te}np Carbon concentration (wt2s) D4(C,—Ca) D
Pyeul =2\ Ma) 1
¢ G C, Ca Dy(Ce—C2) cm?/s
900 0.25 0.70 0.03 2.22x10-3 2.49x10-2
875 0.30 0.65 0.04 2.62x10-3 1.81x10-2
850 0.35 0.60 0.05 3.02x10-3 1.30x10-2
825 0.42 0.57 0.05 3.72x10-3 0.92x10-8
800 0.50 0.55 0.06 4,42x10-3 0.64x10-8
70=l6.5[1, fo=0.l48, Dl-'=,Dz, Cc=100%

C, : Carbon concentration of graphite

IO T T
! 0AAO :Experimental
— — :Calculated w
Sample godc 875 850 825 .
No.2 A | oA —08 =
[
s s 46
. /ﬁf%//:;)/ <07 @
800C o5 ®
4 Ies — o)
<& 03¢
1 3
]
' =os
)
010 100 1000

Time, t(sec)

Fig. 8. Experimental and calculated results of
the austenitizing.
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