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Biological materials, especially orthopedic materials, have specific material properties which allow them to resist damage and fracture for a prolonged period
of time. Nevertheless... 0270cb2d42

Thermoelectric materials While all materials have a nonzero thermoelectric effect, in most materials it is too small to be useful. gradient). However, low-cost
materials that have a sufficiently Thermoelectric materials show the thermoelectric effect in a strong or convenient form 0270cb2d42

Elasticity (physics) metals or crystalline materials whereas nonlinear elasticity is generally required to model large deformations of rubbery materials even in
the elastic In physics and materials science, elasticity is the ability of a body to resist a distorting influence and to return to its original size and shape when
that influence or force is removed. This is in contrast to plasticity, in which the object fails to do so and instead remains in its deformed state. Solid objects will
deform when adequate loads are applied to them; if the material is elastic, the object will return to its initial shape and size after removal 0270cb2d42

The thermoelectric effect refers to phenomena by which either a temperature difference creates an electric potential or an electric current creates a
temperature difference. These phenomena are known more specifically as the Seebeck effect (creating a voltage from temperature difference), Peltier effect
(driving heat flow with an electric current), and Thomson effect (reversible heating or cooling within a conductor when there is both an electric current and a
temperature gradient). While all materials have a nonzero thermoelectric effect, in most materials it is too small to be useful. However, low-cost materials that
have a sufficiently strong thermoelectric effect (and other required properties) are... 0270cb2d42 In mathematical terms, failure theory is expressed in the
form of various failure criteria which are valid for specific materials. Failure criteria are functions in stress or strain space which separate "failed" states from
"unfailed" states.... 0270cb2d42 It is predicted that there are hundreds of stable single-layer materials. The atomic structure and calculated basic properties of
these and many other potentially synthesisable single-layer materials, can be found... 0270cb2d42

Microplane model for constitutive laws of materials &quot; Chapter 3 in Mechanics of engineering materials, C. Another advantage is that the anisotropy of
materials such as gas shale or fiber composites can be effectively represented. S. , the crack band model). model for strain-controlled inelastic behavior. Its
advantage over the classical tensorial constitutive models is that it can capture the oriented nature of damage such as tensile cracking, slip, friction, and
compression splitting, as well as the orientation of fiber reinforcement. H. To prevent unstable strain localization (and spurious mesh sensitivity in finite
element computations), this model must be used in combination with some nonlocal continuum formulation (e. Desai and R. g. , Wiley, London, 45–59 The
microplane model, conceived in 1984, is a material constitutive model for progressive softening damage. Prior to 2000, these advantages were outweighed by
greater computational demands of the material subroutine, but thanks. Gallagher, eds 0270cb2d42
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The etymological roots of the neologism "biomimetic" derive from Greek, since bios means "life" and mimetikos means "imitative". 0270cb2d42 The physical
reasons for elastic behavior can be quite different for different materials. In metals, the atomic lattice changes size and shape when forces are applied (energy
is added to the system). When forces are removed, the lattice goes back to the original lower energy state. For rubbers and other polymers, elasticity is
caused... 0270cb2d42 Typical engineered composite materials are made up of a binding agent forming the matrix and a filler material (particulates or fibres)
giving substance, e.g.: 0270cb2d42 Concrete, reinforced concrete and masonry with cement, lime or mortar (which is itself a composite material...
0270cb2d42

Micromechanics micromechanics of materials) is the analysis of heterogeneous materials including of composite, and anisotropic and orthotropic materials on
the level of the individual Micromechanics (or, more precisely, micromechanics of materials) is the analysis of heterogeneous materials including of composite,
and anisotropic and orthotropic materials on the level of the individual constituents that constitute them and their interactions 0270cb2d42

Superhard material They are virtually incompressible solids with high electron density and high bond covalency. therefore is inefficient in cutting ferrous
materials including steel. Therefore, recent research of superhard materials has been focusing on compounds which A superhard material is a material with a
hardness value exceeding 40 gigapascals (GPa) when measured by the Vickers hardness test. As a result of their unique properties, these materials are of
great interest in many industrial areas including, but not limited to, abrasives, polishing and cutting tools, disc brakes, and wear-resistant and protective
coatings 0270cb2d42

Fracture of biological materials Biological materials, especially orthopedic materials, have specific material properties which allow them to Fracture of
biological materials may occur in biological tissues making up the musculoskeletal system, commonly called orthopedic tissues: bone, cartilage, ligaments,
and tendons. joint stiffness and reduced range of motion. Bone and cartilage, as load-bearing biological materials, are of interest to both a medical and
academic setting for their propensity to fracture. For example, a large health concern is in preventing bone fractures in an aging population, especially since
fracture risk increases ten fold with aging. Cartilage damage and fracture can contribute to osteoarthritis, a joint disease that results in joint stiffness and
reduced range of motion 0270cb2d42

Material failure theory Depending on the conditions (such as temperature, state of stress, loading rate) most materials can fail in a brittle or ductile manner or
both. However, for most practical situations, a material may be classified as either brittle or ductile. Material failure theory is an interdisciplinary field of
materials science and solid mechanics which attempts to predict the conditions under which solid Material failure theory is an interdisciplinary field of
materials science and solid mechanics which attempts to predict the conditions under which solid materials fail under the action of external loads. The failure
of a material is usually classified into brittle failure (fracture) or ductile failure (yield) 0270cb2d42

Composite material Within the finished structure, the individual elements remain separate and distinct, distinguishing composites from mixtures and solid
solutions. These constituent materials have notably A composite or composite material (also composition material) is a material which is produced from two or
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more constituent materials. These constituent materials have notably dissimilar chemical or physical properties and are merged to create a material with
properties unlike the individual elements. Composite materials with more than one distinct layer are called composite laminates. composite material (also
composition material) is a material which is produced from two or more constituent materials 0270cb2d42

Single-layer materials Single-layer materials derived from single elements generally carry the -ene suffix in their names, e. Single-layer materials that are
compounds of two or more elements have -ane or -ide suffixes. g. In materials science, the term single-layer materials or 2D materials refers to crystalline
solids consisting of a single layer of atoms. These materials In materials science, the term single-layer materials or 2D materials refers to crystalline solids
consisting of a single layer of atoms. These materials are promising for some applications but remain the focus of research. graphene. 2D materials can
generally be categorized as either 2D allotropes of various elements or as compounds (consisting of two or more covalently bonding elements) 0270cb2d42

Diamond is the hardest known material to date, with a Vickers hardness in the range of 70–150 GPa. Diamond demonstrates both high thermal conductivity
and electrically insulating properties, and much attention has been put into finding practical applications of this material. However, diamond has several
limitations for mass industrial application... 0270cb2d42

Biomimetic material This may be useful in the design of composite materials. Natural structures Biomimetic materials are materials developed using
inspiration from nature. Natural structures have inspired and innovated human creations. Notable examples of these natural structures include: honeycomb
structure of the beehive, strength of spider silks, bird flight mechanics, and shark skin water repellency. Biomimetic materials are materials developed using
inspiration from nature. This may be useful in the design of composite materials 0270cb2d42
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