
Iron Iron Carbide Phase Diagram
The transformation from austenite to martensite is mostly accomplished through quenching, but
in general it is driven further and further toward completion as temperature decreases. In higher-
alloy steels such as austenitic stainless steel, the onset of transformation can require
temperatures much lower than room temperature. More commonly, an incomplete
transformation... fa387aa1ef == Allotrope of iron == fa387aa1ef == Naming == fa387aa1ef
Extracting usable metal from iron ores requires kilns or furnaces capable of reaching 1,500 °C
(2,730 °F), about 500 °C (900 °F) higher than that required to smelt copper. Humans started to
master that process in Eurasia during the 2nd millennium BC and the use of iron tools and
weapons began to displace copper alloys – in some regions, only around 1200 BC. That event is
considered the transition from the Bronze Age to the Iron Age. In the modern world, iron alloys,
such as steel, stainless steel, cast iron and special steels, are by far the most common industrial
metals, due to their mechanical properties and low cost. The iron and steel industry is thus very
important economically, and iron is the cheapest metal, with a price of a few dollars per kilogram
or pound. fa387aa1ef The eutectoid composition of austenite in Fe-C is 0.76wt% carbon; steel
with less carbon content (hypoeutectoid steel) will contain a corresponding proportion of carbon-
depleted proeutectoid-ferrite that grows prior to the pearlite transformation of the residual
austenite. Likewise, steels with higher carbon content (hypereutectoid steels) will form cementite
before reaching the eutectoid point. The proportion... fa387aa1ef

Cryogenic hardening It is designed to increase the amount of martensite in the steel's crystal
structure, increasing its strength and hardness, sometimes at the cost of toughness. Recent
research shows that there is precipitation of fine carbides (eta carbides) in the matrix during this
treatment which imparts very high wear resistance to the steels. However, since martensite is a
non-equilibrium phase on the iron-iron carbide phase diagram, it has not been shown that
warming the part after the Cryogenic hardening is a cryogenic treatment process where the
material is cooled to approximately −185 °C (−301 °F), typically using liquid nitrogen. quenching.
Presently this treatment is being used on tool steels, high-carbon, high-chromium steels and in
some cases to cemented carbide to obtain excellent wear resistance. It can have a profound effect
on the mechanical properties of certain steels, provided their composition and prior heat
treatment are such that they retain some austenite at room temperature fa387aa1ef

In the iron–carbon system (i.e. plain-carbon steels and cast irons) it is a common constituent
because ferrite can contain at most 0.02wt% of uncombined carbon. Therefore, in carbon steels
and cast irons that are slowly cooled, a portion of the carbon is in the form of cementite.
Cementite forms directly from the melt in the case of white cast... fa387aa1ef Pristine and
smooth... fa387aa1ef

Cast iron Its usefulness derives from its relatively low melting temperature. The alloying elements
determine the form in which its carbon appears: white cast iron has its carbon combined into the
iron carbide compound cementite, which is very hard, but brittle, as it allows cracks to pass
straight through; grey cast iron has graphite flakes which deflect a passing crack and initiate
countless new cracks as the material breaks, and ductile cast iron has spherical graphite
"nodules" which stop the crack from further progressing. the form in which its carbon appears:
white cast iron has its carbon combined into the iron carbide compound cementite, which is very
hard, but brittle Cast iron is a class of iron–carbon alloys with a carbon content of more than 2%
and silicon content around 1–3% fa387aa1ef

Allotropes of iron Similarly, the A2 boundary is of only minor At atmospheric pressure, three
allotropic forms of iron exist, depending on temperature: alpha iron (α-Fe, ferrite), gamma iron (γ-
Fe, austenite), and delta iron (δ-Fe, similar to alpha iron). The A2 line forms the boundary
between the beta iron and alpha fields in the phase diagram in Figure 1. treating. At very high
pressure, a fourth form exists, epsilon iron (ε-Fe, hexaferrum). Some controversial experimental
evidence suggests the existence of a fifth form that is stable at very high pressures and
temperatures fa387aa1ef
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== Thermodynamics == fa387aa1ef == Metallurgy == fa387aa1ef Tungsten carbide powder was
first synthesized by Henri Moissan in 1893, and the industrial production of the cemented form
started 20 to 25 years later (between 1913 and 1918). fa387aa1ef From 912 to 1,394 °C (1,674 to
2,541 °F) alpha iron undergoes a phase transition from body-centered cubic (BCC) to the face-
centered cubic (FCC) configuration of gamma iron, also called austenite. This is similarly soft and
ductile but can dissolve considerably more carbon (as much as 2.03% by mass at 1,146 °C (2,095
°F)). This gamma form of iron is present in the most commonly used type of stainless steel for
making hospital and food-service equipment. fa387aa1ef

Tungsten carbide In its most basic form, tungsten carbide is a fine gray powder, but it can be
pressed and formed into shapes through sintering for use in industrial machinery, engineering
facilities, molding blocks, cutting tools, chisels, abrasives, armor-piercing bullets and jewelry.
Tungsten carbide (chemical formula: WC) is a carbide containing equal parts of tungsten and
carbon atoms. In its most basic form, tungsten carbide is a fine Tungsten carbide (chemical
formula: WC) is a carbide containing equal parts of tungsten and carbon atoms fa387aa1ef

Cast iron tends to be brittle, except for malleable cast irons. With its relatively low melting point,
good fluidity, castability, excellent machinability, resistance to deformation and wear resistance,
cast irons have become an engineering material with a wide range of applications and are used in
pipes, machines and automotive industry parts, such as cylinder heads, cylinder... fa387aa1ef
Common components of a phase diagram are lines of equilibrium or phase boundaries, which
refer to lines that mark conditions under which multiple phases can coexist at equilibrium. Phase
transitions occur along lines of equilibrium. Metastable phases are not shown in phase diagrams
as, despite their common occurrence, they are not equilibrium phases. fa387aa1ef

Pearlite During slow cooling of an iron-carbon alloy, pearlite forms by a eutectoid reaction as
austenite cools below 727 °C (1,341 °F) (the eutectoid temperature). 5% by mass) and cementite
(12. This description of alternating layers is not strictly correct, each pearlite colony consists of a
bicrystal of interpenetrating layers. above the eutectoid point can be calculated from the
iron/iron—carbide equilibrium phase diagram using the lever rule. A good analogy is a cabbage in
a bucket of water, where all the leaves (cementite) are connected, but so is the water (ferrite).
Steels with pearlitic (eutectoid Pearlite is a two-phased, lamellar (or layered) structure composed
of alternating layers of ferrite (87. Pearlite is a microstructure occurring in the vast majority of
structural steels. 5% by mass) that occurs in some steels and cast irons. It is in two-dimensional
sections that the appearance is of alternating layers fa387aa1ef

== Standard pressure allotropes == fa387aa1ef

Iron ; Benscoter, Arlan O. Bramfitt, B. It is a metal that belongs to the first transition series and
group 8 of the periodic table. It is, by mass, the most common element on Earth, forming much of
Earth's outer and inner core. In its metallic state it was mainly deposited by meteorites. L. (2002).
&quot;The Iron Carbon Phase Diagram&quot;. It is the fourth most abundant element in the
Earth's crust. ISBN 978-0-471-47741-9. Metallographer&#039;s guide: practice and procedures
for irons and Iron is a chemical element; it has symbol Fe (from Latin ferrum 'iron') and atomic
number 26 fa387aa1ef

Colloquially among workers in various industries (such as machining), tungsten carbide is often
simply called carbide. fa387aa1ef

Cementite While cementite is present in most steels and cast irons, it is produced as a raw
material in the iron carbide process, which belongs to the family of alternative ironmaking
technologies. The carbide therefore cemented the iron. It has an orthorhombic crystal structure.
Cementite (or iron carbide) is a compound of iron and carbon, more precisely an intermediate
transition metal carbide with the formula Fe3C. By weight, it is 6. It is a hard, brittle material,
normally classified as a ceramic in its pure form, and is a frequently found and important
constituent in ferrous metallurgy. The name cementite originated from the theory of Floris
Osmond and J. Werth, in which the structure of solidified steel consists of a kind of cellular tissue,
with ferrite as the nucleus and Fe3C the envelope of the cells. 67% carbon and 93. By weight
Cementite (or iron carbide) is a compound of iron and carbon, more precisely an intermediate
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transition metal carbide with the formula Fe3C. 3% iron fa387aa1ef

Austenite In plain-carbon steel, austenite exists above the critical eutectoid temperature of 1000
K (727 °C); other alloys of steel have different eutectoid temperatures. It exists at room
temperature in some stainless steels due to the presence of nickel stabilizing the austenite at
lower temperatures. The austenite allotrope is named after Sir William Chandler Roberts-Austen
(1843–1902). Austenite, also known as gamma-phase iron (γ-Fe), is a metallic, non-magnetic
allotrope of iron or a solid solution of iron with an alloying element. In Austenite, also known as
gamma-phase iron (γ-Fe), is a metallic, non-magnetic allotrope of iron or a solid solution of iron
with an alloying element fa387aa1ef

== Composition == fa387aa1ef Triple points are points on phase diagrams where lines of
equilibrium intersect. Triple points mark conditions at which three different phases can coexist.
For example, the water phase diagram has a triple point corresponding to the single temperature
and pressure at which solid, liquid, and gaseous water can coexist in a stable equilibrium (273.16
K and a partial vapor pressure of 611.657 Pa). The pressure on a pressure-temperature diagram
(such as the water phase diagram shown) is that of the substance in question (e.g., the
environmental pressure... fa387aa1ef

Phase diagram ) at which thermodynamically distinct phases (such as solid, liquid or gaseous
states) occur and coexist at equilibrium. media related to Phase diagram. Iron-Iron Carbide Phase
Diagram Example How to build a phase diagram Phase Changes: Phase Diagrams: Part 1 Archived
16 A phase diagram in physical chemistry, engineering, mineralogy, and materials science is a
type of chart used to show conditions (pressure, temperature, etc fa387aa1ef

Ellingham diagram Thus, processes that are predicted to be favourable by the Ellingham diagram
can still be slow. The concept is generally useful An Ellingham diagram is a graph showing the
temperature dependence of the stability of compounds. In metallurgy, the Ellingham diagram is
used to predict the equilibrium temperature between a metal, its oxide, and oxygen — and by
extension, reactions of a metal with sulfur, nitrogen, and other non-metals. The analysis is
thermodynamic in nature and ignores reaction kinetics. This analysis is usually used to evaluate
the ease of reduction of metal oxides and sulfides. These diagrams were first constructed by
Harold Ellingham in 1944. The diagrams are useful in predicting the conditions under which an
ore will be reduced to its metal. metallurgical processes, and anticipated the use of such diagrams
for other compounds, including chlorides, carbides, and sulfates fa387aa1ef

Tungsten carbide is approximately three times as stiff as steel, with a Young's modulus of
approximately 530–700 GPa, and is twice as dense as steel. It is comparable with corundum (α-
Al2O3) in hardness, approaching that of diamond, and can be polished and finished only with
abrasives of superior hardness such as cubic boron nitride and diamond. Tungsten carbide tools
can be operated at cutting speeds much higher than high-speed steel (a special steel blend for
cutting tools). fa387aa1ef The phases of iron at atmospheric pressure are important because of
the differences in solubility of carbon, forming different types of steel. The high-pressure phases
of iron are important as models for the solid parts of planetary cores. The inner core of the Earth
is generally assumed to consist essentially of a crystalline iron-nickel alloy with ε structure. The
outer core surrounding the solid inner core is believed to be composed of liquid iron mixed with
nickel and trace amounts of lighter elements. fa387aa1ef Carbon (C), ranging from 1.8 to 4% by
weight, and silicon (Si), 1–3% by weight, are the main alloying elements of cast iron. Iron alloys
with lower carbon content are known as steel. fa387aa1ef == Overview == fa387aa1ef
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