Hierros colados




Temperature

Carbon steels and cast irons, Fe-C phase-diagram

The dashed red lines on the diagram are for carbon as graphite
Mon-exact diagram; for educational use only.
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FIGURE 3.30 Ledeburite in a white cast iron
(Fe4.0% C-0.3% S1-0.16% Mn-0.91% Cr)
etched with Beraha’s sulfamic acid reagent
0’::;0(?2@ N7 . 90;‘..0 . (llll‘!ﬂ‘mL water, 3 g Kzszﬂs_ and .Eg NH;SDE;H.L
vl prEalt ]/ ¢ Original at 500x magnification. Taken in
“}\ sa‘\/u . e’ . . . . .. .

polarized lLight with sensitive tint.
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Diagrama Fe-Fe;C

1. Reacciéon Eutéctica.
Liquido —— Solido 1 + Sdlido 2
Liquido —— (y + Fe;C) Ledeburita [Microconstituyente]

2. Reaccion Eutectoide
Solidol ——— Solido 2 + Solido 3
y ——— (a+Fe3C) Perlita [Microconstituyente]

A temperatura Eutectoide
Ledeburita — Pseudoledeburita o Ledeburita Transformada

(y +Fe,C) — (P + Fe;C) [Microconstituyente]
3 3 _
(perlita + cementita)




Descripcion de la solidificacidon y enfriamiento del sélido hasta temperatura ambiente.

Fundicion Blanca Hipoeutéctica
Diagrama Diagrama Diagrama Perlita Libre
Fe — Fe;C Fe — Fe;C Fe — Fe,C /
Liquido — y + Liquido -y + (y + Fe3C) - P + (P + Fe;()

Temperatura Temperatura Temperatura
Liquidus Eutéctica Eutectoide
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Diagrama Diagrama Diagrama Fe;C Libre
Fe — Fe,C Fe — Fe,C Fe — Fe,C /
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Temperatura Temperatura ‘ Temperatura \
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q Ledeburita PseudoLedeburita




1. Cementita Primaria
Fe,Cp

2. Cementita Secundaria
Fe,Csq

3. Cementia Terciaria
Fe;C;

Origen

Liquido

Austenita
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Carbon steels and cast irons, Fe-C phase-diagram

The dashed red lines on the diagram are for carbon as graphite
MNon-exact diagram; for educational use only.
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FIGURE 3.31 Microstructure of
white cast iron revealed using 2%
nital and consisting of lamellar
pearlite and cementite (white).
Original at 1000x.
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FIGURE 3.36 Microstructure
of Ni-Hard cast iron (Fe-3.3%
C—0.9°/o Mn—0.9% Si—1 .80/0
Cr.4.4% Ni1-0.4% Mo) revealing
massive cementite (C), ledeburite
(arrows) and patches of plate
martensite and retained auste-
nite. Etched with aqueous 10%
Na-S,0s. Original at 200x.
Ledeburite 1s a eutectic of cem-
entite and austenite where, with
cooling, the austenite transforms
to ferrite and cementite in the
form of pearlite.




Temperature

Carbon steels and cast irons, Fe-C phase-diagram

The dashed red lines on the diagram are for carbon as graphite
Mon-exact diagram; for educational use only.
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Diagrama Fe-C

1. Reacciéon Eutéctica.
Liquido —— Sdlido 1 + Salido 2
Liquido —— vy +Cg [Microconstituyentes]

2. Reaccion Eutectoide
Solidol — Solido 2 + Sdélido 3
y —— a+Cg [Microconstituyentes]




Descripcion de la solidificacidon y enfriamiento del sélido hasta temperatura ambiente.
Fundicion Gris Hipoeutéctica

Diagrama Diagrama Diagrama
Fe - C(grafito) Fe — C(grafito) Fe — C(grafito)

Liquido — y + Liquido -y + V¥ + Cyrafito = @ + @ + Cyrarito

Temperatura Temperatura Temperatura
Liquidus Eutéctica Eutectoide Hierro gris de matriz ferritica

Fundicion Gris Hipereutéctica
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Temperatura Temperatura Temperatura
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Gray Castlron

Well-formed flakes of graphite in gray cast iron. As-polished: original at 200 x.
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Carbon steels and cast irons, Fe-C phase-diagram
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The dashed red lines on the diagram are for carbon as graphite
MNon-exact diagram; for educational use only.




Descripcion de la solidificacidon y enfriamiento del sélido hasta temperatura ambiente.

Obtencién de Hierros grises con:

Fundicion Gris Perlitica

Matriz perlitica 6
Matriz ferritico-perlitica (F-P) 6
Diagrama Diagrama Diagrama Matriz perlitico-ferritica (P-F).
Fe — C(grafito) Fe — C(grafito) Fe — I:e3C Manejando Diagramas de fases
Fe—Cg yFe-Fe,C

Liquido — y + Liquido -y + vy + Cyrafito = P + Cyrasito

Temperatura Temperatura Temperatura
Liquidus Eutéctica Eutectoide Hierro gris de matriz perlitica

Fundicion Gris P-F o F-P

Diagrama Diagrama

Diagrama
Fe — C(grafito) Fe — C(

grafito) Fe — Fe3C

Liquido — y + Liquido =y +V + Cyrafico = P + Cyrasito

Temperatura Temperatura Temperatura\A a +

C .
Liquidus Eutéctica Eutectoide grafito ,
Hierro gris de matriz P-F 6 F-P
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FIGURE 3.8 Examples of fully pearlitic gray irons (high strength) with well-formed flakes.
The specimen on the right has a slightly coarser interlamellar spacing. The specimens were etched

with 2% nital (left) and 4% picral (right) and the magnification bars are 20 and 10 um long.
respectively.
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FIGURE 3.9 Examples of pearlitic gray irons with small amounts of ferrite (1.5% at left and 18% at

right). Both specimens were etched with 2% nital. The magnification bar lengths are 50 and 20 pm,
left and right.




FIGURE 3.10 Examples of ferritic gray iron specimens, both are etched with 2% nital. The specimen
at left has 30% pearlite while the specimen at right is fully ferritic. The magnification bar lengths are
100 and 20 um, left and right.
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Enfriamiento muy rapido

Forma preferida - ~ Hipereutéctico
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Enfriamiento rapido Type £ -~¥33 Enfriamiento rapido en matriz perlitica

Graphite-flake Types

Type A: Uniform distribution, random orientation

Type B: Rosette groupings, random orientation

Type C: Superimposed flake sizes, random orientation
Type D: Interdendritic segregation, random orientation
Type E: Interdendritic segregation, preferred orientation




Hypoeutectic Alloys Desulfurized Hypoeutectic Alloys
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Summary of Cast Iron Microstructure




Comportamiento

Performance
Properties

e Ing Structure

Sustalinability/Criticality
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