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Single crystalline form of solid Insulin. 

Continuum mechanics 

 

Laws[show] 

  

Solid mechanics[show] 

 

Fluid mechanics[show] 

 

Rheology[show] 

  

Scientists[show] 

  

http://en.wikipedia.org/wiki/Solid#mw-head
http://en.wikipedia.org/wiki/Solid#p-search
http://en.wikipedia.org/wiki/Solid_(disambiguation)
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Solid
http://en.wikipedia.org/wiki/Conservation_of_mass
http://en.wikipedia.org/wiki/Solid_mechanics
http://en.wikipedia.org/wiki/Solid_mechanics
http://en.wikipedia.org/wiki/Fluid_mechanics
http://en.wikipedia.org/wiki/Fluid_mechanics
http://en.wikipedia.org/wiki/Rheology
http://en.wikipedia.org/wiki/Rheology
http://en.wikipedia.org/wiki/Viscoelasticity
http://en.wikipedia.org/wiki/Solid
http://en.wikipedia.org/wiki/Daniel_Bernoulli


 v ·  

 t ·  

 e  

Solid is one of the four fundamental states of matter (the others being liquid, gas, and 

plasma). It is characterized by structural rigidity and resistance to changes of shape or 

volume. Unlike a liquid, a solid object does not flow to take on the shape of its container, nor 

does it expand to fill the entire volume available to it like a gas does. The atoms in a solid are 

tightly bound to each other, either in a regular geometric lattice (crystalline solids, which 

include metals and ordinary water ice) or irregularly (an amorphous solid such as common 

window glass). 

The branch of physics that deals with solids is called solid-state physics, and is the main 

branch of condensed matter physics (which also includes liquids). Materials science is 

primarily concerned with the physical and chemical properties of solids. Solid-state chemistry 

is especially concerned with the synthesis of novel materials, as well as the science of 

identification and chemical composition. 
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[edit] Microscopic description 

 

 
Model of closely packed atoms within a crystalline solid. 

The atoms, molecules or ions which make up a solid may be arranged in an orderly repeating 

pattern, or irregularly. Materials whose constituents are arranged in a regular pattern are 

known as crystals. In some cases, the regular ordering can continue unbroken over a large 

scale, for example diamonds, where each diamond is a single crystal. Solid objects that are 

large enough to see and handle are rarely composed of a single crystal, but instead are made 

of a large number of single crystals, known as crystallites, whose size can vary from a few 

nanometers to several meters. Such materials are called polycrystalline. Almost all common 

metals, and many ceramics, are polycrystalline. 

 

 
Schematic representation of a random-network glassy form (left) and ordered crystalline 

lattice (right) of identical chemical composition. 

In other materials, there is no long-range order in the position of the atoms. These solids are 

known as amorphous solids; examples include polystyrene and glass. 

Whether a solid is crystalline or amorphous depends on the material involved, and the 

conditions in which it was formed. Solids which are formed by slow cooling will tend to be 

crystalline, while solids which are frozen rapidly are more likely to be amorphous. Likewise, 
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the specific crystal structure adopted by a crystalline solid depends on the material involved 

and on how it was formed. 

While many common objects, such as an ice cube or a coin, are chemically identical 

throughout, many other common materials comprise a number of different substances packed 

together. For example, a typical rock is an aggregate of several different minerals and 

mineraloids, with no specific chemical composition. Wood is a natural organic material 

consisting primarily of cellulose fibers embedded in a matrix of organic lignin. In materials 

science, composites of more than one constituent material can be designed to have desired 

properties. 

[edit] Classes of solids 

Further information: Bonding in solids 

The forces between the atoms in a solid can take a variety of forms. For example, a crystal of 

sodium chloride (common salt) is made up of ionic sodium and chlorine, which are held 

together by ionic bonds. In diamond or silicon, the atoms share electrons and form covalent 

bonds. In metals, electrons are shared in metallic bonding. Some solids, particularly most 

organic compounds, are held together with van der Waals forces resulting from the 

polarization of the electronic charge cloud on each molecule. The dissimilarities between the 

types of solid result from the differences between their bonding. 

[edit] Metals 

Main article: Metal 

 

 
The pinnacle of New York's Chrysler Building, the world's tallest steel-supported brick 

building, is clad with stainless steel. 

Metals typically are strong, dense, and good conductors of both electricity and heat. The bulk 

of the elements in the periodic table, those to the left of a diagonal line drawn from boron to 
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polonium, are metals. Mixtures of two or more elements in which the major component is a 

metal are known as alloys. 

People have been using metals for a variety of purposes since prehistoric times. The strength 

and reliability of metals has led to their widespread use in construction of buildings and other 

structures, as well as in most vehicles, many appliances and tools, pipes, road signs and 

railroad tracks. Iron and aluminium are the two most commonly used structural metals, and 

they are also the most abundant metals in the Earth's crust. Iron is most commonly used in the 

form of an alloy, steel, which contains up to 2.1% carbon, making it much harder than pure 

iron. 

Because metals are good conductors of electricity, they are valuable in electrical appliances 

and for carrying an electric current over long distances with little energy loss or dissipation. 

Thus, electrical power grids rely on metal cables to distribute electricity. Home electrical 

systems, for example, are wired with copper for its good conducting properties and easy 

machinability. The high thermal conductivity of most metals also makes them useful for 

stovetop cooking utensils. 

The study of metallic elements and their alloys makes up a significant portion of the fields of 

solid-state chemistry, physics, materials science and engineering. 

Metallic solids are held together by a high density of shared, delocalized electrons, known as 

"metallic bonding". In a metal, atoms readily lose their outermost ("valence") electrons, 

forming positive ions. The free electrons are spread over the entire solid, which is held 

together firmly by electrostatic interactions between the ions and the electron cloud.
[1]

 The 

large number of free electrons gives metals their high values of electrical and thermal 

conductivity. The free electrons also prevent transmission of visible light, making metals 

opaque, shiny and lustrous. 

More advanced models of metal properties consider the effect of the positive ions cores on 

the delocalised electrons. As most metals have crystalline structure, those ions are usually 

arranged into a periodic lattice. Mathematically, the potential of the ion cores can be treated 

by various models, the simplest being the nearly free electron model. 

[edit] Minerals 

 

 
A collection of various minerals. 

Main article: Minerals 
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Minerals are naturally occurring solids formed through various geological processes under 

high pressures. To be classified as a true mineral, a substance must have a crystal structure 

with uniform physical properties throughout. Minerals range in composition from pure 

elements and simple salts to very complex silicates with thousands of known forms. In 

contrast, a rock sample is a random aggregate of minerals and/or mineraloids, and has no 

specific chemical composition. The vast majority of the rocks of the Earth's crust consist of 

quartz (crystalline SiO2), feldspar, mica, chlorite, kaolin, calcite, epidote, olivine, augite, 

hornblende, magnetite, hematite, limonite and a few other minerals. Some minerals, like 

quartz, mica or feldspar are common, while others have been found in only a few locations 

worldwide. The largest group of minerals by far is the silicates (most rocks are ≥95% 

silicates), which are composed largely of silicon and oxygen, with the addition of ions of 

aluminium, magnesium, iron, calcium and other metals. 

[edit] Ceramics 

 

 
Si3N4 ceramic bearing parts 

Main article: Ceramic engineering 

Ceramic solids are composed of inorganic compounds, usually oxides of chemical elements. 

They are chemically inert, and often are capable of withstanding chemical erosion that occurs 

in an acidic or caustic environment. Ceramics generally can withstand high temperatures 

ranging from 1000 to 1600 °C (1800 to 3000 °F). Exceptions include non-oxide inorganic 

materials, such as nitrides, borides and carbides. 

Traditional ceramic raw materials include clay minerals such as kaolinite, more recent 

materials include aluminium oxide (alumina). The modern ceramic  
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