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Dispersion Strengthening And Phase Diagrams 

when the solubility of a material is exceeded by adding 

too much of an alloying element or compound, a 

second phase forms and a two-phase material is 

produced. The boundary between the two phases, 

known as the interphase interface, is a surface where 

the atomic arrangement is not perfect. 

In metallic materials, this boundary interferes with the 

slip or movement of dislocations, causing 

strengthening. The general term for such strengthening 

by the introduction of a second phase is known as 

dispersion strengthening. 



Principles of Dispersion Strengthening 

Most engineered materials are composed of more than one 

phase, and many of these materials are designed to provide 

improved strength. In simple dispersion-strengthened alloys, 

small particles of one phase, usually very strong and hard, are 

introduced into a second phase, which is weaker but more 

ductile. The soft phase, usually continuous and present in 

larger amounts, is called the matrix. The hard-strengthening 

phase may be called the dispersed phase or the precipitate, 

depending on how the alloy is formed. In some cases, a phase 

or a mixture of phases may have a very characteristic 

appearance—in these cases, this phase or phase mixture may 

be called a microconstituent. For dispersion strengthening to 

occur, the dispersed phase or precipitate must be small enough 

to provide effective obstacles to dislocation movement, thus 

providing the strengthening mechanism. 



There are some general considerations for determining how the 

characterization of the matrix and precipitate affected the overall 

properties of alloy (Fig 1)   

1. The matrix should be soft and ductile, while the dispersed phase 

should be hard and strong. The dispersed phase particles 

interfere with slip, while the matrix provides at least some 

ductility to the overall alloy. 

2. The hard dispersed phase should be discontinuous, while the soft, 

ductile matrix should be continuous. If the hard and brittle 

dispersed phase were continuous, cracks could propagate 

through the entire structure. 

3. The dispersed phase particles should be small and numerous, 

increasing the likelihood that they interfere with the slip process 

since the area of the interphase interface is increased 

significantly. 







Intermetallic Compounds 

An intermetallic compound contains two or more 

metallic elements, producing a new phase with its 
own composition, crystal structure, and properties. 
Intermetallic compounds are almost always very hard 
and brittle. Intermetallics or intermetallic compounds 
are similar to ceramic materials in terms of their 
mechanical properties. 

       intermetallics is two-fold. First, often dispersion 
strengthened alloys contain an intermetallic 
compound as the dispersed phase. Secondly, many 
intermetallic compounds, on their own (and not as a 
second phase), are being investigated and developed 

for high temperature applications. 



Stoichiometric intermetallic compounds have a 

fixed composition. Steels are often strengthened 
by a stoichiometric compound, iron carbide 
(Fe3C), which has a fixed ratio of three iron atoms 
to one carbon atom. Stoichiometric intermetallic 
compounds are represented in the phase diagram 

by a vertical line [Figure 11-2(a)]. An example of a 
useful intermetallic compound is molybdenum 
disilicide (MoSi2). This material is used for making 
heating elements for high temperature furnaces. At 
high temperatures (1000 to 1600°C), MoSi2 shows 
outstanding oxidation resistance. At low 
temperatures (500°C and below), MoSi2 is brittle and 

shows catastrophic oxidation known as pesting. 




































