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Creep (deformation) In materials science, creep (sometimes called cold flow) is the tendency of a solid material to undergo slow deformation while subject to
persistent mechanical In materials science, creep (sometimes called cold flow) is the tendency of a solid material to undergo slow deformation while subject to
persistent mechanical stresses. Creep is more severe in materials that are subjected to heat for long periods and generally increases as they near their melting
point. It can occur as a result of long-term exposure to high levels of stress that are still below the yield strength of the material b137720003

Parts made of shape-memory alloys can be lightweight, solid-state alternatives to conventional actuators such as hydraulic, pneumatic, and motor-based systems.
They can also be used to make hermetic joints in metal tubing, and it can also replace a sensor-actuator closed loop to control water temperature by governing
hot and cold water flow ratio... b137720003

Applied mechanics It is this stark difference that makes applied mechanics an essential understanding for practical everyday life. It has numerous applications in
a wide variety of fields and disciplines, including but not limited to structural engineering, astronomy, oceanography, meteorology, hydraulics, mechanical
engineering, aerospace engineering, nanotechnology, structural design, earthquake engineering, fluid dynamics, planetary sciences, and other life sciences.
failure mechanisms, structural design optimisation, fracture and fatigue, active materials and composites, and computational mechanics. In short, when
mechanics concepts surpass being theoretical and are applied and executed, general mechanics becomes applied mechanics. Research in applied Applied
mechanics is the branch of science concerned with the motion of any substance that can be experienced or perceived by humans without the help of instruments.
Connecting research between numerous disciplines b137720003

The rate of deformation is a function of the material's properties, exposure time, exposure temperature and the applied structural load. Depending on the
magnitude of the applied stress and its duration, the deformation may become so large that a component can no longer perform its function - for example creep of
a turbine blade could cause the blade to contact the... b137720003

Nickel titanium 18-34. Different alloys are named according to the weight percentage of nickel; e. (2013-09-01). &quot;The Effect of Inclusions on Fatigue
Properties for Nitinol&quot;. pp. Fatigue and Fracture Metallic Medical Materials and Devices. g., nitinol 55 and nitinol 60. doi:10 Nickel titanium, also known as
nitinol, is a metal alloy of nickel and titanium, where the two elements are present in roughly equal atomic percentages bh137720003

Phase transition This can be a discontinuous change; for example, a liquid may become gas upon heating to its boiling point, resulting in an abrupt change in
volume. The identification of the external conditions at which a transformation occurs defines. Commonly the term is used to refer to changes among the basic
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states of matter: solid, liquid In physics, chemistry, and other related fields like biology, a phase transition (or phase change) is the physical process of transition
between one state of a medium and another. process of transition between one state of a medium and another. A phase of a thermodynamic system and the states
of matter have uniform physical properties. During a phase transition of a given medium, certain properties of the medium change as a result of the change of
external conditions, such as temperature or pressure. Commonly the term is used to refer to changes among the basic states of matter: solid, liquid, and gas, and
in rare cases, plasma b137720003

Strength of materials In addition, the mechanical element's macroscopic properties (geometric properties) such as its length, width, thickness, boundary
constraints and abrupt changes in geometry such as holes are considered. R. , Fracture of Brittle Solids, Cambridge Solid State Science Series, 2nd Edn The
strength of materials is determined using various methods of calculating the stresses and strains in structural members, such as beams, columns, and shafts. The
methods employed to predict the response of a structure under loading and its susceptibility to various failure modes takes into account the properties of the
materials such as its yield strength, ultimate strength, Young's modulus, and Poisson's ratio. Behavior of Ceramics, Cambridge Solid State Science Series, (1979)
Lawn, B b137720003

Fatigue has traditionally been associated with the failure of metal components which led to the term metal fatigue. In the nineteenth century, the sudden failing of
metal railway axles was thought to be caused by the metal crystallising because of the brittle appearance of the fracture... b137720003

Shape-memory alloy be taught to memorize the shape of a coil spring. It is also known in other names such as memory metal, memory alloy, smart metal, smart
alloy, and muscle wire. Parts made of shape-memory alloys can be lightweight, solid-state alternatives to conventional actuators In metallurgy, a shape-memory
alloy (SMA) is an alloy that can be deformed when cold but returns to its pre-deformed ("remembered") shape when heated. The "memorized geometry" can be
modified by fixating the desired geometry and subjecting it to a thermal treatment, for example a wire can be taught to memorize the shape of a coil spring
b137720003

Nitinol alloys exhibit two closely related and unique properties: the shape memory effect and superelasticity (also called pseudoelasticity). Shape memory is the
ability of nitinol to undergo deformation at one temperature, stay in its deformed shape when the external force is removed, then recover its original, undeformed
shape upon heating above its "transformation temperature." Superelasticity is the ability for the metal to undergo large deformations and immediately return to
its undeformed shape upon removal of the external load. Nitinol... b137720003

Fracture mechanics It uses methods of analytical solid mechanics to calculate the driving force on a crack and those of experimental solid mechanics to
characterize the material's resistance to fracture. It uses methods of analytical solid mechanics to calculate Fracture mechanics is the field of mechanics
concerned with the study of the propagation of cracks in materials. mechanics is the field of mechanics concerned with the study of the propagation of cracks in
materials b137720003
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Theoretically, the stress ahead of a sharp crack tip becomes infinite and cannot be used to describe the state around a crack. Fracture mechanics is used to
characterise the loads on a crack, typically using a single parameter to describe the complete loading state at the crack tip. A number of different parameters
have been developed. When the plastic zone at the tip of the crack is small relative to the crack length the stress state at the crack tip is the result of elastic
forces within the material... b137720003 The theory began with the consideration of the behavior of one and two dimensional members of structures, whose
states of stress can be approximated as two dimensional, and was then... b137720003

Fatigue (material) Once a fatigue crack has initiated, it grows In materials science, fatigue is the initiation and propagation of cracks in a material due to cyclic
loading. The crack will continue to grow until it reaches a critical size, which occurs when the stress intensity factor of the crack exceeds the fracture toughness
of the material, producing rapid propagation and typically complete fracture of the structure. Once a fatigue crack has initiated, it grows a small amount with
each loading cycle, typically producing striations on some parts of the fracture surface. In materials science, fatigue is the initiation and propagation of cracks in a
material due to cyclic loading b137720003

Plasticity (physics) For example, a solid piece of metal being bent or pounded into a new shape displays plasticity as permanent changes occur within the material
itself. In physics and materials science, plasticity (also known as plastic deformation) is the ability of a solid material to undergo permanent deformation, a In
physics and materials science, plasticity (also known as plastic deformation) is the ability of a solid material to undergo permanent deformation, a non-reversible
change of shape in response to applied forces. In engineering, the transition from elastic behavior to plastic behavior is known as yielding b137720003

Plastic deformation is observed in most materials, particularly metals, soils, rocks, concrete, and foams. However, the physical mechanisms that cause plastic
deformation can vary widely. At a crystalline scale, plasticity in metals is usually a consequence of dislocations. Such defects are relatively rare in most crystalline
materials, but... b137720003

Turbine blade Blade fatigue is a major source of failure in steam turbines and gas turbines. As such they are used in gas turbine engines and steam turbines.
(2019-01-28). Fatigue is caused by the stress induced by vibration and resonance. Each turbine disc has many blades. Materials Science and Engineering: A
turbine blade is a radial aerofoil mounted in the rim of a turbine disc and which produces a tangential force which rotates a turbine rotor. The turbine blades are
often the limiting component of gas turbines. To survive in this difficult environment, turbine blades often use exotic materials like superalloys and many different
methods of cooling that can be categorized as internal and external cooling, and thermal barrier coatings. &quot;Low-cycle fatigue of single crystal nickel-based
superalloy - mechanical testing and TEM characterisation&quot;. The blades are responsible for extracting energy from the high temperature, high pressure gas
produced by the combustor b137720003
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