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Microsegregation in Low Chromium Steel Castings

Katsuhiko KISHITAKE, Shisuke MaTsuo, and Taira OKAMOTO

Synopsis:

In order to elucidate the relationship between inhomogeneity of hardness and microsegregation of alloying
elements in low chromium hypereutectoid steel castings, the distribution of chromium and carbon and
the microhardness in both dendrite-arm and interdendritic regions were measured in iron—carbon—

chromium alloys containing 2-3%, Cr.

The effects of several other alloying elements such as silicon and

nickel, which raise the carbon activity in solid state, on the segregation of chromium and carbon were

also examined.
The results obtained are summarized as follows;

1) Segregation ratio of chromijum is independent of chromium content up to 3% and increases with an
increase of carbon content up to 1.5% above which eutectic appears.

2) The difference of hardness between dendrite-arm and interdendritic regions is caused by the
concentration difference of carbon between the both regions and is independent of the concentration

difference of chromium.

3) Carbon enrichment into interdendritic region is accompanied by the segregation of chromium because
chromium gathers carbon into its rich region at the temperatures below the A, line in the phase
diagram. A small addition of silicon or nickel has no effect to prevent carbon enrichment.
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Table 1. Chemical composition and segregation
ratio of Cr, I; in Fe-C-Cr alloys.

Alloy | Composition 00@125 Szt)e L
i c Cro,

2Cr0. 5C | 0.35 | 1.82 1 2-2 S
2Cr1.0C { 0.82 } 1.81 (1)173 g?g—
2Cr1.5C | 1.28 | 1.95 - =7
2Cr2.0C | 1.56 | 1.99 0-8 5.0
3Cr0.5C | 0.28 | 2.68 > e
3Cr1.0C | 0.77 | 2.61 g:g g‘g_
3Crl.5C | 1.29 | 2.74 \ o8 2.9
3cr2.0C | 1.75 | 2.91 08 4.4

(a) 2Cr 1.0C %100 (X 5/7)
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(b) 3Cr 1.0C X100 (x5/7)
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Distribution of chromium and carbon through interdendritic region in (a) Fe-0.829,C-1.8l
%Cr and (b) Fe-0.7794,C-2.619Cr alloys.



1110 & & 0

¥ 63 &£ (1977) BT %

8 ] . T v 1 1
| % DoxeRTy 8 MeLFcap
o O FLEMILSS, et al. Fe-15%Cr-C
= 6) A ZuuRerxov & Goulkov
o X
k<! B %, i -
e 4 o’ 2
S o - ﬂ x ¥
= XX e -0
5 e
’6 2 R ﬂi¥/ ]
g X : 200 present work
o B 3Cr
(}; 1 3 1 L i ]
0 I 2 3

Carbon content (%)

Fig. 2. Segregation ratio of Cr as a function of
carbon content in Fe-C-Cr alloy.
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Fig. 3. Relationship between Vickers hardness

in interdendritic and dendrite-arm regions
and carbon content in 2Cr and 3Cr
alloys,
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Fig. 4. Distribution of chromium and carbon through interdendritic region of an Fe-1.28¢,C-1.959%,

Cr alloy.

a) Heated at 900°C for 20 min and furnace-cooled.
b) a) was followed by heating at 1100°C for 10 min and water-quenching.
c) b) was followed by heating at 800°C for 20 min and furnace-cooling.
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Fig. 5. Distribution of alloying elements through interdendritic region in (a) Fe-0.99,C-2.769,Cr~
1.095,Si and (b) Fe-0.994,C-2.769,Cr-1.09,Ni alloys.
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