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Abstract

As to the growth theory of cast iron some workers insist on an explanation by
graphitization of carbides in cast iron, although the present authors have attributed the
micro-structural changes of graphite to the irreversible migration of graphite brought
about by during heating and cooling. Doubtlessly it is difficult to explain a linear growth
of more than 109 by a simple expansion of cast iron due to the graphitization of the
limited amount of pearlite.

In this investigation, s.g. cast iron pre-ferritized completely by annealing was
repeatedly heated between 950°C and 600°C in vacuum with the condition of no growth by
the graphitization of pearlite or carbide and changes of graphite phase were analyzed with
the quantitative metallography to prove the irreversible migration of graphite followed by
growth.

The total number of graphite particles increased and the ratio of the number of small
sized graphite below 10 gm increased and furthermore the small sized graphite was
enlarged gradually by cyclic heatings. The shape of the frequency distribution curve of
graphite changed from the type with two peaks to the continuous J-type curve.

The above results clarify the validity of the theory of the irreversible graphite
migration and elucidate the relation between the graphitization phenomenon and the
growth.
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Table 1 Chemical Compositions of S. G. Cast Iron %)
T G.C c.c Si Mn P S Mg
3.53 3..08 0.48 3.07 0.17 0.058 0.009 0.030

(a) As—Cast (b) Ferritized 50 #m

Fig.1 Optical Microstructures of S. G. Cast Iron



3 7z 74 MNARRBRFBEGOLERICE 185 BHHEOEL

TBERE LiC K BRI
0.68% T, “OBEELDTD
BEWHEMEL fosE S0t
DS - foo BEISE LRODERIK
Bonsksk (Fig. 1)) OHHE
icot— 35 4 hOESMLic X B
LB b BO/PNBED S
h, HMEORESBEKO» < M5
HECTIs » 7o, M, BRI E L
T & BHETR0.68 %1%, #ED
£ 2 O(LERER.48B M HF
BHashapREclh~xTks
WIS, Zoikicid, 715
4 MEBESE LD 950°C £ TD
MBUCEE DG (EADERK
EEAH) BEEINBEDL, &
HWEO7T54 FPICEEN
LIRFORBEIB E RSN
b,

falE Limsie & 3B FEERIC
i, BEAESEEIC TS 4 Mb
Lrcssgkothl s SHIoH L
7-EZE5mm, E&X35mm DH
B (Fig.3) #Hw, Fig. 4

Ferrite
core

3kis
o.s.¢,

Ditterential
transformer

Silica rod

Silica tube

Electric
turnace

Spcimen
holder

Specime

Gas -

intet //
7

Temperature
control

950°C

Heat Treatment

Test Piece

(mm)

37
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Fig.3 Test Piece for Growth Test in Vacuum
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Conditions for Measuring Graphite Phase

Particle Analyzer
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Area of Visual Field
for Measurement
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Fractional Area of
Graphite and Over-
size Count
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