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ABSTRACT

The detail observation of magnesium
distribution in the microstructu;e of spheroidal
graphite iron was studied using Color Mapping
Analyzer (CMA). As the results, magnesium halo was
observed between eutectic graphite- core and
secondarily precipitated graphite ring in graphite
nodules. The halo-like distribution was concluded
as the trace of magnesium gas bubble. This is an
evidence that magnesium gas bubble in liquid iron
functions as the site for the nucleation and growth
Those mechanism can be

of spheroidal graphite

explained under the site theory.
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Table I Chemical composition of specimen

for CMA analysis.

Chemical composition (mass%)

Si WMn P S Mg

=

CE

231 0.27 0.037 0.010 0.051 4.30

CE=C+ 1/35i

Table 2 Conditions of CMA analysis on magnesium.

Type of CMA JEOL-8600M Shimazu-8703
Accelerating voltage (KV) 2] b7
Probe current (nA) 300 50
Beam diameter (mm) l |
Scanning { &t m) I [Stage] [ [Stage]
Points (x, v) 450 X 4350 S B 1 )
Dwell time (m-sec.) 100 100
Method WDS wWDS
Standard specimen MgO Mg
Spectrum crvstal TAP RAP
\i:rr'ace preparation Diamond polish (no etch) | Glow discharge spattering

Table 5 Conditions ot glow discharge spattering by GD-MS.

For CMA For SEM
Mask diameter (¢ mm) 3 3
Insulator ( & mm) 3 = 20 3+ 20
Voltage (KV) 0.7 0.7
Current (ImA) i |
Time (Min.) 50 40
Millig Depth (22 m) =2 =7
| Atmosphere Ar Ar

GD/MS

Glow Discharge Mass Spectrometry




Fig.1
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(b)

Microstructure of hand-polished specimen analyzed by CMA: (a) optical photo and
(b) SEM pholo. The specimen was elched with 3% Nital afier CMA analysis.
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(c) Fe-Mg map

Fig.2 Continued.
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(b) Cmap

Fig.6 Continued.

(c) Armap

Fig 8 Conlinuad



(a) Nodule with nucleous like proluberance al center

Fig.8 SEM photograph of graphile nodule wilh secondary
ished surlace

graphile ring (liled 30" ). hand-pol

was milled aboul 7 4 m by glow discharge spallering.

(b) High magnification of nucleous like protuberance

Fig.7 SEM photographs of the largest graphile nodule at near cenler in Fig.5

(tilted 30" ). This nodule had magnesium halo bul also had magnesium

conlained protuberance al lhe cenler.



