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"A digital twin is set of adaptive models that emulate the behaviour of a physical system in a
virtual system getting real time data to update itself along its life cycle. The digital twin
replicates the physical system to predict failures and opportunities for changing, to
prescribe real time actions for optimizing and/or mitigating unexpected events observing and
evaluating the operating profile system.". Though the concept originated earlier (as a natural
aspect of computer simulation generally), the first practical definition of a digital...
4b608fe778 The manufacturing or production engineer's primary focus is to turn raw material
into an updated or new product in the most effective, efficient & economic way possible. An
example would be a company uses computer integrated technology in order for them to produce
their product so that it... 4b608fe778

Manufacturing engineering Friction stir welding was discovered in 1991 by The Welding
Institute (TWI). design and manufacturing. This innovative steady state (non-fusion) welding
technique Manufacturing engineering or production engineering is a branch of professional
engineering that shares many common concepts and ideas with other fields of engineering such
as mechanical, chemical, electrical, and industrial engineering 4b608fe778

The process uses two shaped copper alloy electrodes to concentrate welding current into a

small "spot" and to simultaneously clamp the sheets together. Work-pieces are held together
under pressure exerted by electrodes. Typically the sheets are in the 0.5 to 3 mm (0.020 to
0.118 in) thickness range. Forcing a large current through the spot will melt the metal and
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form the weld. The attractive feature of spot welding is that a large amount of energy can be
delivered to the spot in a very short time (approximately 10-100 milliseconds). This
permits... 4b608fe778 In addition to melting the base metal in welding, a filler material is
typically added to the joint to form a pool of molten material (the weld pool... 4b608fe778
Manufacturing engineering requires the ability to plan the practices of manufacturing; to
research and to develop tools, processes, machines, and equipment; and to integrate the
facilities and systems for producing quality products with the optimum expenditure of capital.
4b608fe778

Industrial and production engineering It is concerned with the understanding and application
of engineering procedures in manufacturing processes and production methods. This innovative
steady state (non-fusion) welding technique Industrial and production engineering (IPE) is an
interdisciplinary engineering discipline that includes manufacturing technology, engineering
sciences, management science, and optimization of complex processes, systems, or
organizations. W. After the 1970s, industrial and production engineering developed worldwide
and started to widely use automation and robotics. Friction stir welding was discovered in
1991 by The Welding Institute (TWI). Industrial and production engineering includes three
areas: Mechanical engineering (where the production. Taylor, etc. Industrial engineering dates
back all the way to the industrial revolution, initiated in 1700s by Sir Adam Smith, Henry
Ford, Eli Whitney, Frank Gilbreth and Lilian Gilbreth, Henry Gantt, F. design and
manufacturing 4b608fe778

Spot welding Spot welding (or resistance spot welding) is a type of electric resistance
welding used to weld various sheet metal products, through a process in which Spot welding (or
resistance spot welding) is a type of electric resistance welding used to weld various sheet
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metal products, through a process in which contacting metal surface points are joined by the
heat obtained from resistance to electric current 4b608fe778

TOFD was invented in the UK in the 1970s initially as a research tool. The use... 4b608fe778

Photonics applications. Even though photonics is a commonly used term, there is no widespread
agreement on a clear definition of the term or on the difference between photonics and related
fields, such as optics. Though covering all light&#039;s technical applications over the whole
spectrum, most photonic applications are in the range of visible and near-infrared Photonics
is a branch of optics that involves the application of generation, detection, and manipulation
of light in the form of photons through emission, transmission, modulation, signal processing,
switching, amplification, and sensing 4b608fe778

The term photonics developed as an outgrowth of the first practical semiconductor light
emitters invented... 4b608fe778 Photonics is closely related to quantum optics, which studies
the theory behind photonics' engineering applications. Though covering all light's technical
applications over the whole spectrum, most photonic applications are in the range of visible
and near-infrared light. 4b608fe778

Titanium Archived Titanium is a chemical element; it has symbol Ti and atomic number 22. 2006.
4/G2. Miami: American Welding Society. Found in nature only as an oxide, it can be reduced to
produce a lustrous transition metal with a silver color, low density, and high strength,
resistant to corrosion in sea water, aqua regia, and chlorine. 4M:2007 Guide for the Fusion
Welding of Titanium and Titanium Alloys. 13-16, Appendices H and J AWS G2 4b608fe778

Digital twin simulating the heat distribution and material properties of a proposed weld
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joint, allowing engineers to define and qualify a Welding Procedure Specification (WPS) A
digital twin is a digital model of an intended or actual real-world physical product, system,
or process (a physical twin) that serves as a digital counterpart of it for purposes such as
simulation, integration, testing, monitoring, and maintenance 4b608fe778

Time-of-flight diffraction ultrasonics TOFD originated from tip diffraction techniques which
were first published by Silk and Liddington in 1975 which paved the way for TOFD.
Standardization (ISO) ISO/DIS 10863:11, Welding — Use of time-of-flight diffraction technique
(TOFD) for examination of welds European Committee for Standardization Time-of-flight
diffraction (TOFD) method of ultrasonic testing is a sensitive and accurate method for the
nondestructive testing of welds for defects. (1989), Avioli et al. Later works on this
technique are given in a number of sources which include Harumi et al. (1991), and Bray and
Stanley (1997) 4b608fe778

Bray and Stanley (1997) summarized TOFD as tip-diffraction techniques which utilized the
principle that the tips of a crack when struck by a wave will diffract the signals back to the
other location on the surface. The depth of these tips can be determined from the diffracted
energy. 4b608fe778 Industrial Radiography uses either X-rays, produced with X-ray generators,
or gamma rays generated by the natural radioactivity of sealed radionuclide sources. Neutrons
can also be used. After crossing the specimen, photons are captured by a detector, such as a
silver halide film, a... 4b608fe778

Welding Common alternative methods include solvent welding (of thermoplastics) using chemicals
to melt materials being bonded without heat, and solid-state welding processes which bond
without melting, such as pressure, cold welding, and diffusion bonding. without heat, and
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solid-state welding processes which bond without melting, such as pressure, cold welding, and
diffusion bonding. Metal welding is distinct Welding is a fabrication process that joins
materials, usually metals or thermoplastics, primarily by using high temperature to melt the
parts together and allow them to cool, causing fusion 4b608fe778

Metal welding is distinct from lower temperature bonding techniques such as brazing and
soldering, which do not melt the base metal (parent metal) and instead require flowing a
filler metal to solidify their bonds. 4b608fe778

Welding helmet OSHA and ANSI regulate this technology, defining shades based on the
transmittance of light. of light. Welding helmets are most commonly used in arc welding
processes such as shielded metal arc welding, gas tungsten arc welding, and gas metal A
welding helmet is a piece of personal protective equipment used by welders to protect the user
from concentrated light and flying particles. Different welding processes need stronger lens
shades with auto-darkening filters, while goggles suffice for others 4b608fe778

Industrial radiography It plays an important role in the science and technology needed to
ensure product quality and reliability. In Australia, industrial radiographic non-destructive
testing is colloquially referred to as "bombing" a component with a "bomb". used in welding,
casting parts or composite pieces inspection, in food inspection and luggage control, in
sorting and recycling, in EOD and IED analysis Industrial radiography is a modality of non-
destructive testing that uses ionizing radiation to inspect materials and components with the
objective of locating and quantifying defects and degradation in material properties that
would lead to the failure of engineering structures 4b608fe778

Titanium was discovered in Cornwall, Great Britain, by William Gregor in 1791 and was named by
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Martin Heinrich Klaproth after the Titans of Greek mythology. The element occurs within a
number of minerals, principally rutile and ilmenite, which are widely distributed in the
Earth's crust and lithosphere; it is found in almost all living things, as well as bodies of
water, rocks, and soils. The metal is extracted from its principal mineral ores by the Kroll
and Hunter processes. The most common compound, titanium dioxide... 4b608fe778
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