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A  TECHNICAL PAPER  PRESENTATION
ON
“MECHATRONICS”
Mechatronics and Mechatronic System Designs
Abstract:
Today’s engineering systems requires multi-disciplinary design teams. In addition,      the computer tends now to be an integral component of these complex systems. With the explosively increasing cost/size-effectiveness of computers, mechatronic systems are becoming common in any engineering discipline dealing with the modulation of physical power. This paper meets the perspective first discussing the general ideas regarding the Mechatronic concepts. It then introduces the prospect and fields of applications. Finally requirement for Mechatronics education is converted into outline of Mechatronic course which would meet such perspective.
Definition:
Mechatronics is a system-level approach to designing electromechanical  systems that merges mechanical, electrical, control and embedded software design. Explore these mechatronics resources and learn how to lower your development costs, reduce risk, and produce higher-quality products.

IT is the fusion of the technologies of electronics and mechanics. Examples include numerically controlled machine tools, industrial Robots, digital clocks, and electronic calculators. See also: Technological fusion.
Mechatronics (or Mechanical and Electronics Engineering) is the synergistic combination of mechanical engineering, electronic engineering, controls engineering and computer engineering to create useful products. The purpose of this interdisciplinary engineering field is the study of automata from an engineering perspective and serves the purposes of controlling advanced hybrid systems. The word itself is a combination of 'Mechanics' and 'Electronics'.
History:
Mechatronics is centered on mechanics, electronics, control engineering, computing, molecular engineering (from nanochemistry and biology) which, combined, make possible the generation of simpler, more economical, reliable and versatile systems. The portmanteau "Mechatronics" was first coined by Mr. Tetsuro Mori, a senior engineer of the Japanese company Yaskawa, in 1969. Mechatronics may alternatively be referred to as "electromechanical systems" or less often as "control and automation engineering".
Description:

Engineering cybernetics deals with the question of control engineering of mechatronic systems. It is used to control or regulate such a system. Modern production equipment consists of mechatronic modules that are integrated according to a control architecture. There are many systems in the existing world that require a synergy of these expertise areas including systems in automotive aerospace, medical, material processing, manufacturing and the consumer products application sector. Some examples of mechatronics system include air craft light control and navigation systems, automobile fuel injection and anti-break systems, automated manufacturing equipments (e.g...Robots).The field of robotics can beconsidered to be a subfield of mechatronics.The typical of a robotic system includes the actuator, communicator, control element, end-effector, manipulator, power supply as well as sensors. An excellent example of a mechatronic system is the photocopy machine. Analog circuits are used to control the lamp, heater and power. Digital system controls the digital displays and the indicator lights. Buttons and switches are used for the user interface. All of these complex interactions are transparent to the eventual user of the system; typically a mechatronics design goal for any mechatronic system. 
Introduction to mechatronics:

Mechatronics is defined as the interdisciplinary field of engineering that deals

With the design of products whose function relies on the integration of

Mechanical, electrical, and electronic components connected by a control

Scheme.

Examples:
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A mechatronic device is one that is able to perceive the surrounding

Environment, make appropriate decisions based on that information, and execute those decisions (take action)
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Make Decisions               
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Take action              

2. Diagrammatic  view of  Mechatronic  system:
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         Designing for mechatronics:
Engineers are grappling with how to more effectively design products that have mechanical, electronics and software components. But this not your father’s systems engineering approach When an average vehicle boasts more than 1 million lines of software code and dozens of ECUs (engine control unit) and common household appliances like dishwashers and refrigerators come standard with mini on-board computers, it doesn’t take a rocket scientist to see something about the traditional engineering process has to give.

The complexity of today’s products has added another dimension to product development as companies from car manufacturers to appliance makers struggle to integrate mechanical, electrical and software components into their products and, at the same time, uphold their business goals of improving time-to-market and meeting ever-higher quality standards. Unlike traditional design processes where electrical engineers worked on their components relatively unconnected to the design efforts of mechanical engineers or the software development team, this new kind of product development — mechatronics as it’s sometimes called — demands a wholesale shift to a more concurrent, systems engineering approach where all the disciplines collaborate early on in the process. The reason for this cross-discipline collaboration is simple: With companies facing fierce competitive pressures, they can no longer afford to bump up against possible design flaws or incompatibilities between systems at the end of the design cycle when making changes is expensive and an impediment to shipping products in a timely manner.

Goals and specific objectives:

The life cycle for mechatronic design requires:

(1).Delivery parameters such as time, cost and medium;

(2).Reliability issues such as failure rates, materials and tolerance;

(3).Maintainability, whish necessitates modular design;

(4).Upgradeability
(5).Disposability processes including recycling and hazardous materials.

The key to success for any mechatronics system is to strike a balance between:

(1).Modeling, analysis, control design, computer simulation of dynamic system; and
(2).Experimental Validation of models, analysis and understanding key issue of hardware implementation.

Variant of the field: 

An emerging variant of this field is biomechatronics, whose purpose is to integrate mechanical parts with a human being, usually in the form of removable gadgets such as exoskeleton. This is the “real-life” version of cyber ware.

How Biomechatronics Works:
Biomechatronics is the merging of man with machine -- like the cyborg of science fiction. It is an interdisciplinary field encompassing biology, neurosciences, mechanics, electronics and robotics. Biomechatronic scientists attempt to make devices that interact with human muscle, skeleton, and nervous systems with the goals of assisting or enhancing human motor control that can be lost or impaired by trauma, disease or birth defects. 
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A Soldier with prosthetic arms plays foosball. 


In this article, we will find out how biomechatronic devices work, explore the current progress of biomechatronics research and learn about the benefits of such devices.
 Consider what happens when you lift your foot to walk: 

The motor center of your brain sends impulses to the muscles in your foot and leg. The appropriate muscles contract in the appropriate sequence to move and lift your foot. 

Nerve cells in your foot sense the ground and feedback information to your brain to adjust the force, or the number of muscle groups required to walk across the surface. You don't apply the same force to walk on a wooden floor as you do to walk through snow or mud, for example. 

Nerve cells in your leg muscle spindles sense the position of the floor and feedback information to the brain. You do not have to look at the floor to know where it is. 

Once you raise your foot to take a step, your brain sends appropriate signals to the leg and foot muscles to set it down 

This system has sensors (nerve cells, muscle spindles), actuators (muscles) and a controller (brain/spinal cord). 
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Any bio-mechatronic system must have the same types of components.: 

Biosensors:
Biosensors detect the user's "intentions." Depending upon the impairment and type of device, this information can come from the user's nervous and/or muscle system. The biosensor relates this information to a controller located either externally or inside the device itself, in the case of a prosthetic. Biosensors also feedback from the limb and actuator (such as the limb position and applied force) and relate this information to the controller or the user's nervous/muscle system. 

Biosensors may be wires that detect electrical activity such as galvanic detectors (which detect an electric current produced by chemical means) on the skin, needle electrodes implanted in muscle, and/or solid-state electrode arrays with nerves growing through them. 

Mechanical Sensors:
Mechanical sensors measure information about the device (such as limb position, applied force and load) and relate to the biosensor and/or the controller. These are mechanical devices such as force meters and accelerometers.
Controller:
The controller is interfaces the user's nerve or muscle system and the device. It relays and/or interprets intention commands from the user to the actuators of the device . It also relays and/or interprets feedback information from the mechanical and biosensors to the user. The controller also monitors and controls the movements of the biomechatronic device. 
Actuator:
The actuator is an artificial muscle that produces force or movement. The actuator can be a motor that aids or replaces the user's native muscle depending upon whether the device is orthotic or prosthetic. 

In the TV series "The Six Million Dollar Man," scientists restore a crippled test pilot, who lost legs, one arm and an eye. They have the technology, so they rebuild Steve Austin and give him superhuman qualities. While this is total science fiction, modern robotics is inching ever closer to this vision in a field known as biomechatronics. 

Features:
· Higher precision

· User friendly

· More flexible

· Lower cost

· Environmentally friendly

· Safer

· Greater reliability

· More efficient

· Smaller Geometry

Applications:

· Automation, and in the area of robotics

· Servo-mechanics

· Sensing and control systems

· Automotive engineering, in the design of subsystems such as anti-lock braking systems

· Computer engineering, in the design of mechanisms such as computer drives

REAL-LIFE application: House-Hold Thermostat
[image: image12.png]The programmable room thermostat has
ON/OFF operation and allows the householder
to set the desired temperature and boiler
operatingtimes via a large digital display. This
gives complete control of the heating system.

In addition, the thermostat can be used to turn
the boiler OFF or to set it to continuous
operationi.e.on all day and night. At night the
temperature can be reduced to improve
efficiency (night time set back).

When installinga new, replacement or
upgraded central heating system a room
thermostatis a mandatoryrequirement under
Part L of the Building Regulations.
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Some of the other Mechatronic Devices are:
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