ELECTROMECHANIC ENGINEERING 
Alternating Current (AC): Electrical current, that reverses (or alternates) at regular intervals. 

Aluminium: A conductive metal used in wafer fabrication to connect the various parts of the circuit.

AISI: American Iron and Steel Institute.

Ampere (amp) [A] : Measure of electric current: 1A = 1 coulomb/second. 
Amperometric Sensor : Amperometric sensors involve a heterogeneous electron transfer as a result of an oxidation/reduction of an electro-active species at a sensing electrode surface. A current is measured at a certain imposed voltage of the sensing electrode with respect to the reference electrode. Analytical information is obtained from the current-concentration relationship at that given applied potential. 
Anisotropic: Exhibiting different values of a property in different crystallographic directions. 
ANSI: American National Standard Institute, Inc.

API: American Petroleum Institute.

ASLE: American Society of Lubrication Engineers.

ASIC: Application-specific integrated circuit; an IC designed for a custom requirement. 
ASM: American Society of Metal.

ASTM: American Society for Testing and Materials.

At%: Atomic percent.

Austenite: Solid solution or the gamma solid solution. Austenite forms from the liquid stated by solid-solution freezing. Face-centred cubic iron; also iron and steel alloys that have the FCC crystal structure
BAW: Bulk acoustic wave.

Binary: Numbering system based on powers of 2 using only the digits 0 and 1, called "bits". 
see binary
Bit: see binary. 

Body-centered cubic (BCC) A common crystal structure found in some elemental metals. Within the cubic unit cell, atoms are located at corner and cell center positions. 

Brazing: A metal joining technique that uses a molten filler metal alloy having a melting temperature greater than about 425oC (800oF). 
Breakdown: Failure of a material resulting from an electrical overload. The resulting damage may be in the form of thermal damage (melting or burning) or electrical damage (loss of polarization in piezoelectric materials). 
BS: British Standard Institution.

BTU: British Thermal Unit.

Brinell hardness number: A number related to the applied load and to the surface area of the permanent impression made by a ball indenter computed from the equation:  

Brinell hardness test: A test for determining the hardness of a material by forcing a hard steel or carbide ball of specified diameter into it under a specified load. The result is expresed as the Brinell hardness number. 

Bulk modulus of elasticity: The measure of resistance to change in volume; the ratio of hydrostatic stress to the corresponding unit change in volume. Also know as bulk modulus, compression modulus, hydrostatic modulus, and volumetric modulus of elasticity. 

Ceramic: A non metallic material made from clay and hardened by firing at high temperature; it contains minute silicate crystals suspended in a glassy cement. 

Cermet: A composite material consisting of a combination of ceramic and metallic meterials. The most common cermets are the cemented carbides, composed of an extremely hard ceramic (e.g. WC, TiC), bonded together by a ductile metal such as cobalt or nickel.
Charpy test: An impact test in which a V-notched, Keyhole-notched, or U-notched specimen, supported at both ends, is struck behind the notch by a striker mounted at the lower end of a bar that can swing as a pendulum. The energy that is absorbed in fracture is calculated from the height to which the striker would have risen had there been no specimen and the  height to which it actually rises after  fracture of the specimen.

Classical mechanics: Classical mechanics describes a mechanical system as a set of particles (which in a limiting case can form continuous media) having a well-defined geometry at any given time, and undergoing motions determined by applied forces and by the initial positions and velocities of the particles. The forces themselves may have electromagnetic or quantum mechanical origins. Classical statistical mechanics uses the same physical model, but treats the geometry and velocities as uncertain, statistical quantities subject to random thermally-induced fluctuations. Classical mechanics and classical statistical mechanics give a good account of many mechanical properties and behaviors of molecules; but for describing the electronic properties and behaviors of molecules, they are often useless.

Compression test: A method for assessing the ability of a material to withstand compressive loads.

Compressive stress: A stress that causes an elastic body to deform (Shorten) in the direction of the applied load. Constrast with tensile stress.

Compressometer: Instrument for measuring change in length over a given gage length causes by application or removal of a force. Commoly used in compession testing of metal specimens.

Conductor: Material such as the metals copper or aluminum that conducts electricity via the motion of electrons. 
Constant life fatigue diagram: A plot (usually on rectangular coordinates) of a family of curves, each of which is for a single fatigue life (number of cycles), relating alternating stress, maximum stress, minimum stress, and mean stress. The constant life fatigue diagram is generally derived from a family of  S-N curves, each of which represents a different stress ratio for a 50% probability of survival. See also nominal stress, maximum stress, minimum stress, S-N curve, fatigue life, and stress ratio.   

Conventional strain: A terms sometimes used for average linear strain or conventional strain in order to differentiate it from true strain. In tension testing it is calculated by dividing the change in the gage length by the original gage length.

Corrosion: Deteriorative loss of a metal as a result of dissolution environmental reactions. 
Coulomb [C]: Measure of electrical charge: 1 C is an amount of charge equal to that of about 6.24x1018 electrons. 
Creep: Time-dependent strain occurring under stress. The creep strain occurring at a diminishing rate is called primary or transient creep; that occurring at a minimum and almost constant rate, secondary or steady-rate creep; that  occurring at an accelerating rate, tertiary creep.

Crystal structure: For crystalline materials, the manner in which atoms or ions are arrayed in space. It is defined in terms of the unit cell geometry and the atom positions within the unit cell. 
Curie temperature (also Curie point) (Tc): The temperature above which a ferromagnetic or ferrimagnetic material becomes paramagnetic. For iron the Curie point is 760oC and for nickel 356oC. 
Current [A]: Measure of rate of flow of electric charge: a one-ampere current is a flow of 1 C of charge per second. 
DRAM: Dynamic Random Access Memory -- memory in which each stored bit must be refreshed periodically. 
Drift: Gradual departure of the instrument output from the calibrated value. An undesired slow change of the output signal. 
DSP: Digital Signal Processing; a process by which a sampled and digitized data stream (real-time data such as sound or images) is modified in order to extract relevant information. Also, a digital signal processor. 
Ductility: A measure of a material's ability to undergo plastic deformation before fracture; expressed as percent elongation (%EL) or percent area reduction (%AR) from a tensile test. 
Dynamic characteristics: A description of an instrument's behavior between the time a measured quantity changes value and the time the instrument obtains a steady response. 
Effective mass: In a vibrating system, a particular vibrational mode can be described as a harmonic oscillator with some mass and stiffness. Given some measure of vibrational amplitude, there exists a unique choice of mass and stiffness that yields the correct values for both frequency and energy; these are the effective mass and effective stiffness. 
Elastic constant: The factors of proportionality that relate elastic displacement of a material to applied forces. See also modulus of elasticity, shear modulus, bulk modulus of elasticity, and Poisson´s ratio.

Elastic deformation: A change in dimention directly proportional to and in phase with an increase or decrease in applied force.

Elastic energy: The amount of energy required to deform a material within the elastic range of behavior, neglecting    small heat loses due to internal friction. The energy absorbed by a specimen per unit volume of material contained  withim the gage length being tested. It is determined by measuring the area under the stress-strain curve up to a specified elastic strain.  

Elastic limit: The maximum stress which a material is a capable of sustaining without any permanent strain (deformation) remaining upon complete release of the stress. See also proportional limit.

Elastic recovery: In hardness testing, the shortening of the original dimensions of the indentation upon release of the applied load.

Elastic resilience: The amount of energy absorbed in stressing a material up to the lastic limit; or, the amount of energy that can be recovered whn stress is released from the elastic limit.

Elasticity: The property of a material by virtue of whitch deformation caused by stress disappear upon removal of the stress. A perfectly elastic body completely recovers its original shape and dimentions after release of stress.

Elastomer: A polymeric material that may experience large and reversible elastic deformations. 
Electric field [V/m]: In simplest form, the potential difference between two points divided by the distance between the two. 
Electrical breakdown: Condition in which, particularly with high electric field, a nominal insulator becomes electrically conducting. 
Elongation: A term used in mechanical testing to describe the amount of extension of a test piece when stressed.

Elongation percent: The extension of a unifom section of a specimen expressed as percentage of the original gage length: elongation% = (Lx-Lo) x 100

                                         Lo

EMI: Electromagnetic interference. 
Energy [J]: Capacity for performing work or to cause heat flow. Like work itself, it is measured in Joules. 
End-quench hardenability test: A laboratory procedure for determining the hardenability of a steel or other ferrous alloy; widely referred to as the Jominy test. Hardenability is determined by heating a standard specimen above the upper critical temperature, placing the hot specimen in a fixture so that a stream of cold water impinges on one end, and after cooling to room temperature is completed, measuring the hardness near the surface of the specimen at regularly spaced intervals along its length. The data are normally plotted as hardness versus distance from the quenched end.

Enthalpy: The enthalpy of a system is its actual energy (termed the internal energy) plus the product of its volume and the external pressure. Though sometimes termed "heat content,'' the enthalpy in fact includes energy not contained in the system. Enthalpy proves convenient for describing processes in gases and liquids in laboratory environments, if one does not wish to account explicitly for energy stored in the atmosphere by work done when a system expands. It is of little use, however, in describing processes in nanomechanical systems, where work can take many forms: internal energy is then more convenient. Enthalpy is to energy what the Gibbs free energy is to the Helmholtz free energy.
Extensometer: An instrument for measuring changes in length over a given gage length caused by application or removal of a force. Commonly used in tension testing of metal specimen. 

Face-centered cubic: A crystal structure found in common elemental metals also FCC. Within the cubic unit cell, atoms are located at all corner and face-centered positions. 

Fick's first law: The diffusion flux is proportional to the concentration gradient. This relationship is employed for steady-state diffusion situations. 
Fick's second law: The time rate of change of concentration is proportional to the second derivative of concentration. This relationship is employed in non-steady-state diffusion situations
Flow stress: The stress required to produce plastic deformation in a solid metal.

Free energy: Free energy is a measure of the ability of a system to do work, such that a reduction in free energy could in principle yield an equivalent quantity of work. The Helmholtz free energy describes the free energy within a system; the Gibbs free energy does 
Gibbs free energy: The Gibbs free energy is the Helmholtz free energy plus the product of the system volume and the external pressure. Changes in the Gibbs free energy at a constant pressure thus include work done against external pressure as a system undergoes volumetric changes. This proves convenient for describing equilibria in gases and liquids at a constant pressure (e.g., at one atmosphere), but is of little use in describing machine-phase chemical processes. Changes in the Gibbs free energy caused by a change in the applied pressure (at constant volume) have no direct physical significance. (See also enthalpy.)
Glass transition temperature (Tg): The temperature at which, upon cooling, a noncrystalline ceramic or polymer transforms from a supercooled liquid to a rigid glass. 
Grain growth: An increase in the average size of the grain in polycrystalline metal, usually as a result of heating at elevated temperature.

Grain size:  A measure of the areas or volumes of grains in a polycrystalline material, usually expressed as an average when the individual sizes are fairly uniform. In metals containing two or more phases, the grain size refers to that of the matrix unless otherwise specified. Grain size is reported in terms of number of grains per unit area of volume, average diameter, or a grain-size number derived from area measurements.

Hall effect: The phenomenon whereby a force is applied to a moving electron or hole by a magnetic field that is applied perpendicular to the direction of motion. The force direction is perpendicular to both the magnetic field and the particle motion directions. 

Hardness: A measure of the resistance of a material to surface indentation or abrasion; may be thought of a function of the stress required to produce some specified type of surface deformation. There is no absolute sale for hardness; therefore, to express hardness quantitatively, each type of test has its own scale of arbitrarily defined hardness. Indentation hardness can be measured by Brinell, Rockwell, Vickers, Knoop, and Scleroscope hardness test.

Heat: As defined in thermodynamics, heat is the energy that flows between two systems as a result of temperature differences (a system contains neither heat nor work, but can produce heat or do work). Heat thus differs from thermal energy. 

Heat capacity: The ratio of the heat input to the temperature increase in a system. Note that this definition does not imply that a system contains heat, despite the name heat capacity.

Helmholtz free energy: The internal energy of a system minus the product of its entropy and temperature; see free energy. 

Henry (H): Unit of inductance (see"inductance"). One henry (H) is the inductance of a closed circuit in which an electromotive force of 1 volt is produced when the electric current in the circuit varies uniformly at the rate of 1 ampere per second.

Henry's law: The amount of gas dissolved in a solution is directly proportional to the pressure of the gas above the solution
Izod test: A type of impact test in which a V-notched specimen, mounted vertically, is subjected to a sudden blow delivered by the weight at the end of a pendulum arm. The energy required to break off the free end is measure of the impact strength or toughness of a material. Contrast with Charpy test.

Jominy test: see end-quenched hardenability test.

Knoop hardness number: An indentation hardness test using calibrated machines to force a rhombic-based pyramidal diamond indenter having specified edge angles, under specified conditions, into the surface of the material under test and to measure the long diagonal after removal of the load.

Knoop hardness test: An indentation hardness test using calibrated machines to force a rhombic-based pyramidal diamond indenter having specified edge angle, under specified condition, into the surface to the material under test and to measure the long diagonal after removal of the load.

Layout: The physical location of the components and interconnections, which make up an IC. The layout data include the geometrical patterns on each of the masks required during processing
Linear-elastic fracture mechanics: A method of fracture analysis that can determine the atress (or load) required to induce fracture instability in a structure containing a crack-life flaw of  know size and shape.

Linear (tensile or compressive) strain: The change per unit length due to force in an original linear dimension. An increase in length is considered positive.  

Load: In the case of testing  machine, a force applied to a test piece that is measure in unit such as pound-force, newton, or Kilogram-force.

Load range: In fatigue, the algebraic difference between the maximum and minimum loads in a fatigue cycle.

Load ratio: In fatigue, the algebraic ratio of the minimum load in a fatigue cycle, that is R= Pmin/Pmax. Also know as stress ratio.

Longitudinal direction: The principal direction of flow in a worked metal.

Macrostrain: The mean strain over any finite gage length of measurement large in comparison with interatomic distances. Macrostrain can be measured by several methods, including electrical-resistance strain gages and mechanical or optical extensometer. Elastic macrostrain can be measured by x-ray diffraction.

Martensite: A metastable iron phase supersaturated in carbon that is the product of a diffusionless (athermal) transformation from austenite
Martensitic - A solid solution of iron having nearly one percent of carbon. Martensite is the chief constituent of steel and is responsible for its hardness, but it also reduces its toughness and makes it brittle.

Maximum load: (1) The load having the highest algebraic value in the load cycle. Tensile loads are considered positive and compressive loads negative. (2) Used to determine the strength of a structural member; the load that can be borne before failure is apparent.

Maximum strength: See ultimate strength.

Maximum stress: The stress having the highest algebraic value in the stress cycle, tensile stress being considered positive and compressive stress negative. The nominal stress is used most commonly.

Mechanical: Pertaining to the positions and motions of atoms, as defined by the positions of their nuclei; see electronic. A purely mechanical device can be described in terms of atomic positions and motions without reference to electronic properties, save through their effect on the potential energy function.
Mechanical Hysteresis: Energy absorbed in a complete cycle of loading and unloading within the elastic limit and represented by the closed loop of  the stress-strain curves for loading and unloading.

Mechanical propierties: The  propierties of a material that reveal its elastic and inelastic behavior when force is applied in that involve the relationship between the intensity of the applied stress and the strain produced. The properties included under this heading are those that can be recorded by mechanical testing-for example, modulus of elasticity, tensile strength, elongation, hardness, and fatigue limit. Compare with physical properties.

Mechanical testing: The methods by which the mechanical properties of a metal are determinated. 

Microhardness: The hardness of a material as determined by forcing an indenter into the surface of a material under very light load; usually the indentations are so small that they must be measured with a microscope. Capable of determining hardness of hardness of different microconstituents within a structure, or of measuring steep hardness gradients such as close as those encountered in case hardening. Se also microhardness test.

Microhardness test: A microindentation hardness test using a calibrated machine to force a diamond indenter of specific geometry, under a test load of 1 to 1000 gramforce, into the surface of the test material and to measure the diagonal or diagonals optically. 

Microstrain: The strain over a gage length comparable to interatomic distances. These are th strain being averaged by the macrostrain measurement. Microstrain is not measurable by existing techniques. Variance of the microstrain distribution can, however, be measured by x-ray diffraction.

Modulus of elasticity: The measure of rigidity or stiffness of a metal; the ratio of stress, below the proportional limit, to the corresponding stain. In terms of the stress-strain diagraman, the modulus of elasticity is the slope of the stres-strain curve in the range of linear proportionality of stress to strain. Also know as Young´s modulus. 

Modulus of resilience: The amount of energy stored in a material when a loaded to its elastic limit. It is determinated by measuring the area under the stress-strain curve up to the elastic limit. See also elastic energy, resilence, and strain energy. 

NASA: National Aeronautic and Space Administration.

Physical properties: Properties of a metal or alloy the determination of which does not involve the deformation or destruction of the specimen-for example, density, electrical conductivity, coefficient of thermal expansion, magnetic permeability, and lattice parameter. Does not include chemical reactivity or proprties more appropriately regarded as mechanical properties.

Physical testing: Methods used to determine the entire range of a material´s physical properties. In addition to dnsity and thermal, electrical, and magnetic properties, physical testing methods may be used to asses simple fundamental physical properties such us color, crystalline form, and melting point.

Pitting: In tribology, a type of wear characterized by the presence of surface cavities formed by processes  such a fatigue, local adhesion, or cavitation.

Planar anisotropy: A variation in physical and/or mechanical properties with respect to direction within the plane of material in sheet form.

Plane strain: The stress condition in linear elastic fracture mechanics in which there is zero strain in a direction normal to both the axis of applied tensile stress and the direction of crack growth (i.e. parallel to the crack front); most nearly archieved in loading thick plates along and direction parallel to the plate surface. Under plane- strain condition, the plane of fracture instability is normal to the axis of the principal tensile stress.     

Plastic deformation: The permanent (inelastic) distortion of metals under applied stresses that strain the material beyond its elastic limit.

Plasticity: The property that enables a material to undergo permanent deformation without rupture.

Plastic strain: Dimentional change that does not disappear when the iitiating stress is removed. Usually accompanied by some elastic deformation.

Proportional limit: The greatest stress a material is capable of developing without a deviation from straigth-line proportionality between stress and strain. See also elastic limit and Hooke´s law.

Poisson's ratio (ν): For elastic deformation, the negative ratio of lateral and axial strains that result from an applied axial stress.
Quantum mechanics: Quantum mechanics describes a system of particles in terms of a wave function defined over the configuration space of the system. Although the concept of particles having distinct locations is implicit in the potential energy function that determines the wave function (e.g., of a ground-state system), the observable dynamics of the system cannot be described in terms of the motion of such particles from point to point. In describing the energies, distributions, and behaviors of electrons in nanometer-scale structures, quantum mechanical methods are necessary. Electron wave functions help determine the potential energy surface of a molecular system, which in turn is the basis for classical descriptions of molecular motion. Nanomechanical systems can almost always be described in terms of classical mechanics, with occasional quantum mechanical corrections applied within the framework of a classical model.
Real area of contact: In tribology, the sun of the local areas of contact between two solid surfaces, formed by contacting asperities, that transmit the interfacial force between the two surfaces. 

Reduction in area: The difference between yhe original cross-sectional area of a tensile specimen and teh smallest area at or after  fracture as specified for the material undergoing testing. Also know as reduction of area. 

Resilience: The ability of a material to absorb energy when deformed elastically and return to its original shape upon  release of load. See also modulus of resilience.

Residual stress: A persisting stress in a material free of external forces or temperature gradients. 

Resistance [Ω-ohm]: Characteristic of a resistor: in a 1-ohm resistance a current of 1 A produces a voltage drop of 1 V. 

Resistivity (ρ): The reciprocal of electrical conductivity, and a measure of a material's resistance to passing electric current.
Rockwell hardness number, HR: A number derived from the net increase in the depth of impression as the load on an indenter is increases from a fixed minor load to a major load and then returned to the minor load. Rockwell hardness number are always quoted with a scale symbol representing the penetrator, load, and dial used.  

Rockwell hardness test: An indentation hardness test using a calibrated machine that the utilizes the depth of indentation, under constant load, as a measure of hardness. Either a 120º diamond cone with a slightly rounded point, or a 1/16 or 1/8-in.-diam steel ball is used as the indenter.

Rockwell superficial hardess test: Same as Rockwell hardness test, except that  smaller minor and major loads are used.

Rupture stress: The stress at failure. Also know as breaking atress or fracture stress.

SAE: Society of  Automotive Engineers.

Shear fracture: A ductile fracture in which a crystal (or a polycrystalline mass) has separsted by sliding or tearing under the action of shear stresses.

Shear modulus: The ratio of shear stress that a material to the corresponding shear strain for  shear stresses below the proportional limit of the material. Values of shear modulus  are usually determinated by torsion testing. Also know as modulus of rigidity.

Shear strain: The tangent of the angular change, due to force, between two lines originally perpendicular to each other througth a point in a body. 

Shear strength: The maximun shear stress that a material is capable of sustaining. Shear strength is calculated from the maximun load during a shear or torsion test and is based on the original dimentions of the cross section of the specimen.

Shear stress:  (1) A stress that exists when parallel planes in metal crystals slide across each other. (2) The stress component tangential to the plane on which the forces act. Also know as tangencial stress.

Shore hardness test: See Scleroscope hardness test.

SI units: International System of units based on the metric system and units derived from the metric system
Single crystal: A crystalline solid for which the periodic and repeated atomic pattern extends throughout its entirety without interruption. 

Slip: Plastic deformation by the irreversible shear displacement (translation) of one part of a crystal relative to another in a definite cryctallographic direction and usually on a specific crystalloghraphic plane. Sometimes called glide. See also flow.

Slip band: A group of parallel slip lines so closely spaced as to appear as a single line when observed under an optical microscope. See also slip line.

Slip line: The trace of the slip plane on the viewing surface; the trace is usually observable only in the surface has been polished before deformation. The usual observation on metal crystals ( under the ligth microscope) is of a cluster of slip lines know as a slip band.

S-N curve: Specimen: A test object, often standard dimensions or configuration, that is used for destructive or nondestructive testing. One or more specimens may be cut from each unit of a sample.  

Statistical mechanics: Statistical mechanics treats the detailed state of a system (its quantum state or, in classical models, its position in phase space) as unknown and subject to statistical uncertainties; entropy is a measure of this uncertainty. Statistical mechanics describes the distribution of states in an equilibrium system at a given temperature (describing either the distribution of probabilities of quantum states or the probability density function in phase space), and can be used to derive thermodynamic properties from properties at the molecular level. These equilibrium results are useful in nanomechanical design.
Strain: The unit of change in the size or shape of a body due to force. Also know as nominal strain. See also engineering strain, linear strain, and true strain.

Strain aging: The change in ductility, hardness, yield point, and tensile strength that occurs when a metal or alloy that as been cold worked is stored for some time. In steel, strain aging is characterized by a loss of ductility and corresponding increase in hardness, yield point, and tensile strength.

Strain energy: A measure of the energy absorption characteristics of a material determined by measuring the area under the stress-strain diagram. See also energy, resilience, and toughness.

Strain hardening: An increase in hardness and strength caused by plastic deformation at temperatures below the recrystallization range. Also know as work hardening.

Strain rate: The time rate of straining for the usual tensile test. Strain as measured directly on the specimen gage length is used for determining strain rate. Because strain is dimensionless, the units of strain rate are reciprocal time.    

Strength: The maximun nominal stress a material can sustain. Always qualified by the type of stress (tensile, compressive, or shear)

Stress: The intensity of the internally distributed forces or components of forces that resist a change in the volume or shape of a material that is or has been subjected to external forces.

Stress corrosion (cracking): A form of failure resulting from the combined action of a tensile stress and a corrosion environment, occurring at lower stress levels than required when the corrosion environment is absent.
Stress-strain diagram: A graph in which corresponding values of stress and strain plotted against each other. Values of stress are usually plotted vertically (ordinates or y axis) and values of strain horizontally ( abscissas or x axis )  

Thermal conductivity: For steady-state heat flow, the proportionality constant between the heat flux and the temperature gradient. Also, a parameter characterizing the ability of a material to conducting heat.
Thermal energy: The internal energy present in a system as a result of the energy of thermally equilibrated vibrational modes and other motions (including both kinetic energy and molecular potential energy). The mean thermal energy of a classical harmonic oscillator is kT. 
 
Thermal expansion coefficient: The rate of change of length with respect to temperature for a particular material.
Thermal fatigue: Fracture resulting from the presence of temperature gradients that vary with time in such a manner as to produce cyclic stresses in a fracture.

Thermal shock: The fracture of a brittle material resulting from stresses introduced by a rapid temperature change
Thermal stress: A residual stress introduced within a body resulting from a change in temperature. 

Threshold: The smallest input signal that will cause a readable change in the output signal
Threshold stress-corrosion cracking, σth: An experimentally determined gross section stress below which stress-corrosion cracking will not occur under specified test conditions.

Temperature: A system in which internal vibrational modes have equilibrated with one another can be said to have a particular temperature. Two systems A and B are said to be at different temperatures if, when brought into contact, heat flows from (say) A to B, increasing the thermal energy of B at the expense of the thermal energy of A. 
 

Tensile strength: In tensile testing, the ratio of maximum load to original cross-sectional area. Also know as ultimate strength.

Tensile stress: A stres that causes two parts on a elastic body, on either side of a type stress plane, to pull apart.

Tension: The force or load that produces elongation.

Tension testing: A method of determinig the behavior of material subjected  to uniaxial loading, which tends to stretch the metal. A longitudinal specimen of know length and diameter is gripped at both ends and stretched at a low, controlled rate rate until rupture occurs. Also know as tensile testing.  

Testing machine (load-measuring type): A mechanical device for applying a load (force) to a specimen
Torsion: A twisting deformation of a solid body about an axis in which linesthat were initially parallel to tha axis become helices.

Torsion test: A test designed to provide data for the calculation of the shear modulus, modulus of rupture in torsion, and tield strength in shear.

Torsional stress: The shear stress on a transverse cross section resulting from a twisting action.

Toughness: The ability of a metal to absorb energy and deform plasticaly before fracturing.

Tribology: The science and technology concerned with interacting surfaces in relative motion.

True strain (1) The ratio of the change in dimension, resulting for agiven load increment, to the magnitude of the dimension immediately prior to appliying the load increment. (2) In aboby subjected to axial force, the natural logarithm of ratio of the gage length at the moment of observation two the original gage length. Also known as natural strain.  

True stress: The value obtained by dividing the load applied to a member at a given instant by the cross-sectional area over which it acts.

Uniform elongation: The elongation at maximum load and immediately preceding the onset of necking in a tensile test.

Uniform strain: The strain occurring prior to the beginning of localization of strain (necking); the strain to maximum load in the tension test.

Vickers hardness test: An indentation hardness test employing a 136º diamond pyramid indenter (Vickers) and variable loads, enabling the use of one hardness scale for all ranges af hardness-from very soft lead to tungsten carbide. 

Volumetric modulus of elastidity: See bulk modulus of elasticity.

Yield: Evidence of plastic deformation in structural materials. Also know as plastic flow or creep. See also flow.
Yield point: The first stress in a material, usually less than the maximum attinable stress, at which an increase in strain occurs without and increase in stress. Only certain metals-those which exhibit alocalized  heterogeneous type of transition from elastic to plastic deformation- produce a yield point. If the is a decrease in stress after yielding, a distinction my be made between upper and lower yield point. The load at which a sudden drop in the flow curve occurred is called the upper yield point.   

Yield point elongation: The amount of strain that is required to complete the yielding process. It is measured from the onset of yielding to the beginning of strain hardening.

Yield strength: The stress at which a material exhibits a specified deviation from proportionality of stress and strain. An offset of 0,2% is used for many metals.
Yield stress: The stress level of highly ductile materials, such as structural steels, at which large strains take place without further increase in stress.

Young’s modulus: A terms used synonymously with modulus of elasticity. The ratio of tensile of compressive stresses to the resulting strain. See also modulus of elasticity.

