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Coring and Segregation

Lesley Cornish




Figure 4.8 (a) Spherical coring pattern in a zinc-based alloy containing zirconium (x 400).
(b) Example of the usually obseved cored dendritic morphology in impure
metals and alloys, showing interdendritic segregation, porosity, and grain
boundary pinning (x 100)
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Figure 4.7 Equilibrium diagram and non-equilibrium freezing isotherms



Showing a diffuse boundary between coring, and a
“hard boundary” between the phases

FIGURE 15 SEM mmage in backscattered electron mode, Al - 76 (al.%) MNi - 2 Re alloy
showing the diflerence befween coning and a separate phase {Re) dendrites (light) wiath cored
(M) (medium to dark grev) [34]



Fig. 4. Al i Fn . SEM image mn backscattered mode showing the
locamons anzlyssd across the microssgregation. Arpezlad at 1600 °C for

12 b and farpace cooled. Bar represents 10 po

Coring because:
Overlapping compositions
XRD peaks between NiAl and RuAl.

Other workers only looked at two alloys

B2 phase in multi-phase alloys
single phase alloy

components in cored alloys 1
overall analysis of cored alloy
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Fiz. 5. Compositions of the B2 phase obfined from EDNS analysis,
inciunding analy:es of mult-phaze zlloys reported alsewhera [13-20].
Samples wers annealed at 1500 °C or 1600 °C for 12 b and then furnace
cooled. Eey to munbered regions: 1, B2+ (Ru); 2, B2+ (Ru)+AllNi,; 3,
2+ADl,; 4 B2+ AlLFEn,: 3. B2+ AlLFEn,+AlLEn; 6 BI+AlLEn 7,
2+ALRu+ALNi,; 8 B2+AILNi,.
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Figure 4.66 Scanning electron micrograph of flake graphite in cast iron, showing the gross
distortion and the interconnected nature of the graphite (x 5000) (Courtesy
of M. G. Day, B.C.|.R.A.)
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Figure 4.24 Schematic drawing tHlustrating the growth of the columnar grains from
favourably orientated grains in the chill zone
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Frac. 289. Segregation in killed
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regions of positive segregation are
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ing order ; sulphur, (phosphorus,
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and (b) inclusions in a 3000-kg
and Momose (1967).
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Figure 4.35 The segrega



(a) Partially solidified ingot
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Figure 4.36 The development of segregation in a killed steel

ingot (a) during solidification and (b) in the final ingot.
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Fig. 4.3. Effect of nickel content on the stability of austenitic in an iron alloy
containing 18% chromium.
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Fig. 4.4. Compositions of iron-chromium-nickel alloys for which austenite per-
sists at room temperature. Point P indicates the position of an alloy contain-
ing 18% chromium and 8% nickel.




1800 T T
L 0.10 % carbon
o+ L
+9+L
a+M + L —
1400 ki A B et
— p——
ﬂu /
— o+
Y 1200 ?’
a5 M. .C
o \ / "
L 1]
£
< 1000
.—
800
600
400

0 10 20 30 40 50 60
Chromium (weight %)

Fig. 8.5 Fe-Cr-C system (f) Isothermal section at 700°C and (g) Vertical section at
0.10% C. The diagram (Ref.42) has been modified here to agree with the form obtained by
a CALPHAD calculation in the solid state region to show the invariant reaction at ~510°C
involving 6, o, (Cr) and M,.C,. (d to g.* Metals Handbook, 8th Edition. Reproduced with
permission from ASM International, Materials Park, OH 44073-0002. USA).
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