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Mechanical engineering

of uses. Composites or composite materials are a combination of materials which provide different physical characteristics
than either material separately

Mechanical engineering is the study of physical machines and mechanisms that may involve force and movement. It is an
engineering branch that combines engineering physics and mathematics principles with materials science, to design, analyze,
manufacture, and maintain mechanical systems. It is one of the oldest and broadest of the engineering branches.

Mohanty has received a lot of recognition for his work in the field of bioplastics, biocomposites and advanced biorefinery. He
has authored over 850 publications, has been cited over 61,000 times, and has 25 patents awarded. He is also the author of
30 book chapters, and 7 edited books, entitled Natural Fibers, Biopolymers, and Biocomposites, Packaging Nanotechnology,
Handbook of Polymer Nanocomposites. Processing, Performance and Application: Volume A: Layered Silicates,...
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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...

Out of autoclave composite manufacturing

Hollaway, Leonard, ed. (1994). Handbook of polymer composites for engineers. Cambridge: Woodhead Publishing. ISBN 978-
1-85573-129-5. OL 12000916M. Matthews

Out of autoclave composite manufacturing is an alternative to the traditional high pressure autoclave (industrial) curing
process commonly used by the aerospace manufacturers for manufacturing composite material. Out of autoclave (OOA) is a
process that achieves the same quality as an autoclave but through a different process. OOA curing achieves the desired fiber
content and elimination of voids by placing the layup within a closed mold and applying vacuum, pressure, and heat by means
other than an autoclave. A resin transfer molding (RTM) press is the typical method of applying heat and pressure to the
closed mold. There are several out of autoclave technologies in current use including RTM, same qualified resin transfer
molding (SQRTM), vacuum-assisted resin transfer molding (VARTM), and...

Mechanical engineering requires an understanding of core areas including mechanics, dynamics, thermodynamics, materials
science, design, structural analysis, and electricity. In addition to these core principles, mechanical engineers use tools such
as computer-aided design (CAD), computer-aided manufacturing (CAM), computer-aided engineering (CAE), and product
lifecycle management to design and analyze manufacturing plants, industrial equipment...

Concrete, reinforced concrete and masonry with cement, lime or mortar (which is itself a composite material...
N. K. Naik

thermomechanical behavior of textile composites and ballistic impact, low velocity impact, fatigue and fracture of composites.
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Niranjan Krishna Naik (born on 1944) is an Indian aerospace engineer and Professor Emeritus at Indian Institute of
Technology Bombay. He is known for his research work on thermomechanical behavior of textile composites and ballistic
impact, low velocity impact, fatigue and fracture of composites. His special interest is also on science and technology of
aircraft production. Major awards and recognitions conferred to him are: Fellowship of the National Academy of Sciences,
India (2004); Fellowship of the Indian National Academy of Engineering (2005); Professor H. H. Mathur Award for "Excellence
in Research in Applied Sciences 2006" by IIT Bombay; "Excellence in Aerospace Education Award 2008" by the Aeronautical
Society of India; Aerospace Engineering Division Gold Medal of the Institution...

Cellulose fiber

fiber-reinforcement composites, due to their similar properties to engineered fibers, being another option for biocomposites
and polymer composites. Cellulose

Cellulose fibers () are fibers made with ethers or esters of cellulose, which can be obtained from the bark, wood or leaves of
plants, or from other plant-based material. In addition to cellulose, the fibers may also contain hemicellulose and lignin, with
different percentages of these components altering the mechanical properties of the fibers.

Wood

roots. Wood may also refer to other plant materials with comparable properties, and to material engineered from wood,
woodchips, or fibers. Wood has been

Wood is a structural tissue/material found as xylem in the stems and roots of trees and other woody plants. It is an organic
material — a natural composite of cellulosic fibers that are strong in tension and embedded in a matrix of lignin that resists
compression. Wood is sometimes defined as only the secondary xylem in the stems of trees, or more broadly to include the
same type of tissue elsewhere, such as in the roots of trees or shrubs. In a living tree, it performs a mechanical-support
function, enabling woody plants to grow large or to stand up by themselves. It also conveys water and nutrients among the
leaves, other growing tissues, and the roots. Wood may also refer to other plant materials with comparable properties, and to
material engineered from wood, woodchips, or fibers.
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Particle board

and wood chips, by manufacturing composite boards; conceptual references to processes of manufacturing wood composites
similar to particleboard date from

Particle board, also known as particleboard or chipboard, is an engineered wood product, belonging to the wood-based
panels, manufactured from wood chips and a synthetic, mostly formaldehyde-based resin or other suitable binder, which is
pressed under a hot press, batch- or continuous- type, and produced. Particle board is often confused with oriented strand
board (OSB, also known as flakeboard, or waferboard), a different type of fiberboard that uses machined wood flakes and
offers more strength.

Engineered stone is also commonly referred...
Wood...
Composite material

animals. Robotic materials are composites that include sensing, actuation, computation, and communication components.
Composite materials are used for construction

A composite or composite material (also composition material) is a material which is produced from two or 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. Within the finished structure, the individual elements remain separate
and distinct, distinguishing composites from mixtures and solid solutions. Composite materials with more than one distinct
layer are called composite laminates.

Engineered stone

Engineered stone is a composite material made of crushed stone bound together by an adhesive to create a solid surface.
The adhesive is most commonly polymer
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Engineered stone is a composite material made of crushed stone bound together by an adhesive to create a solid surface.
The adhesive is most commonly polymer resin, with some newer versions using cement mix. This category includes
engineered quartz (SiO2), polymer concrete and engineered marble stone. The application of these products depends on the
original stone used. For engineered marbles the most common application is indoor flooring and walls, while the quartz based
product is used primarily for kitchen countertops as an alternative to laminate or granite. Related materials include
geopolymers and cast stone. Unlike terrazzo, the material is factory made in either blocks or slabs, cut and polished by
fabricators, and assembled at the worksite.

The main applications of cellulose fibers are in the textile industry, as chemical filters, and as fiber-reinforcement composites,
due to their similar properties to engineered fibers, being another option for biocomposites and polymer composites.

Fatigue (material)

the fracture surface, but this has since been disproved. Most materials, such as composites, plastics and ceramics, seem to
experience some sort of fatigue-related

In materials science, fatigue is the initiation and propagation of cracks in a material due to cyclic loading. 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. 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.

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.:
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