What is engineering?

Engineering is about using your skills, knowledge and experience to conceive, design, build and maintain products, ideas, devices, processes or systems, often to the benefit of others world-wide.   
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Engineering opens many doors. After an Engineering Apprenticeship you may begin you career as a Craftsperson or Engineering Technician, putting your skills, knowledge and experience into practise. You may seldom work on your own so you will also develop great communication and team building skills.
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Computer Aided Design/Computer Aided Manufacturing

In Engineering and, specifically, in electronic engineering, drawings are used for the detailed descriptions of products, based on symbols and shapes rather than words.  Drawings are the basis on which products can be made.  If drawings are complete and correct, anyone with the associated skills, tools, and required components will be able to make the product.
CAD

Drawing of parts of a system or unit by electronic means.

CAM

The application of computer technology to facilitate manufacturing in the areas of numerically controlled machine operations, robotic production lines etc.

Examples of products produced from CAD/CAM systems:
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Design of buildings such as
· Schools

· Cranes

· Cars

To small objects such as a:

· Stapler

· Hairdryer

· PC mouse
Mechatronics

Definition
The concept of the combination of mechanical and electrical/electronic engineering as used in the design and development of new manufacturing techniques.
Examples of Mechatronic systems include:

· Robotics

· Digitally controlled combustion engines

· [image: image13.wmf]Automated guided vehicles

· Over head cranes





· Auto focus camera

· Anti lock braking

More and more companies employing maintenance engineers require their engineers to be skilled across a range of disciplines. Since the concept was pioneered some 10 years ago, over 30 apprentices in Northern Ireland have successfully completed mechatronic apprenticeships.

Electronics

In any electronics manufacturing process there are several key stages involved. You should be able to:

· Read engineering drawings

· Identify components

· Mount and solder components into printed circuit boards

· Wire assemblies together to form a complete product

· Test an electronic product at all stages of its manufacture – individual components, printed circuit board assemblies and sub-assemblies, complete assemblies.
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The Electronic industry can be found in a number of sectors including:

Telecommunications and signal processing

· Eg. Mobile phones, fax and data communications, computer communications, digital and satellite television, internet communications etc.

Computer and Software

· Computer programs for entertainment and business, reliable measurement and control systems for hospitals and utilities etc.

Silicon and New Electronic Material Design

Faster computer processors and memory, new impact sensors for air bags in cars, smaller phone and product development etc.
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System Controls, Automation and Building Services

Efficient heating control systems, large chemical process plant control, robotics, automation in the home such as fridges, vacuum cleaners and smooth elevator control.

Transport

Global positioning systems and route planning software, satellite monitoring of air and sea craft, computerised traffic signal control and monitoring etc.
Energy and Power

[image: image4.wmf]Efficient generation and distribution of electricity, design of motors and controllers, provision of standby and reliable generation and development of renewable energy sources.

Welding & Fabrication
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Robotics

Definition

Robots are mechanical devices with a control system that gives them some degree of autonomous control.  Robots may be mobile or stationary.  They are of great interest to researchers in artificial intelligence (AI) because it gives computers a chance to interact with the real world.


[image: image5.wmf]
Hydraulics & Pneumatics

Nearly all industrial processes require objects to be moved, manipulated or subjected to some sort of force.  This is frequently accomplished via devices driven by air (pneumatics) or liquids (hydraulics). 
· Pneumatics: uses air or gas as the medium (can be compressed)

· Hydraulics: uses oil or liquid as the medium (can not compress)


Advantages



· Simple







· Compact

· Can withstand abusive environment

· Air is cheap

· Easy to transport

· Does not burn out


Practical Examples:

Hydraulics

· Car Wash
· Tap Water
· Robotics
· Farm equipment
· Automotive brakes
· Aerospace
Conventional & CNC Machining

Milling
The Milling machine is used to machine plane surfaces.  A cutting tool is rotated in a fixed position and the work-piece is moved to provide the feed.  Milling machines are very robust and are capable of removing large amounts of material quickly.
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While milling can be carried out on components made from many different materials it is used mainly for machining metal components.
Turning
A lathe is used to machine a turning surface. The general principle is that a non-rotating tool is fed into a rotating work-piece.  It is perhaps the most versatile of all machine tools and can be used for many different types of cutting operation.
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The first practical screw-cutting lathe was built by an Englishman, Henry Maudslay, and some 200 years ago.  This early machine established the principles on which many of our modern precision machine tools are based.

The Process

The centre lathe is so called because the work-piece can be held between centres – one in the headstock and the other in the tailstock.

The cutting tool can be moved along the bed and also across the bed.  These two movements can be combined in several ways to produce complex shapes and screw threads.

Conventional Machining

Conventional machining refers to the manual operation of milling machines, lathes and other similar machines. This type of machining requires the machinist to be able to calculate and manually control the speed of the cutting tool, the feed of material, depth of cut, and number of passes required to produce the desired end product.

CNC Machining

CNC machining refers to modern milling machines and other modern tools that can carve complex parts from solid pieces of metal, and which are Computer Numerically Controlled. This type of machining requires the machinist to be able to program the machine to automatically adjust as necessary the speed of the cutting tool, the feed of material, depth of cut and number of passes required in order to produce the end product.
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Do I get paid?

Yes!!, You will get a salary from day one of your apprenticeship. 

Rates of pay very much depends on the company that you will be working for. Salary usually increases substantially each year of your apprenticeship depending on whether you have successfully completed the outcomes.

What qualifications will I get at the end of my apprenticeship?

The ‘Employer-led’ Apprenticeship Programme gives you training and experience while you work. You will be required to attend college one day per week and achieve a range of nationally recognised qualifications including NVQ level 2, NVQ level 3 and a BTEC or City & Guilds certificate.
How long will my apprenticeship last?

Approximately 3-4 years depending on how quickly you can complete the requirements of the apprenticeship.

Do I get holidays?

Yes!! You are an employee of the company and therefore are entitled to the holidays offered to every other employee of that company.

*Feel free to ask us anything at all about where a career in engineering can take you or about your own personal career progression…….. (contact details in your portfolio)
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Fabrication is a highly skilled craft. Fabrication engineers need to be adept in most (if not all) of the following activities:





Reading drawings and operation sheets


Choosing and preparing the correct materials for the job to be done


Using a Computer Numerical Control (CNC) machine to weld components automatically.
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Industrial robots have long been used for welding and painting. 





Laboratory robots are used for many repetitive tasks in chemistry, biology and clinical chemistry labs.  





Medical robots are being designed for Computer Assisted Surgery.  In space, robots are being used for unmanned missions to planets, comets and asteroids.  








Disadvantages





Subject to leaks


Start up time is not as fast as electric


Safety concerns due to high pressure














Pneumatics





Diesel truck engines


Air cooling & heating


Dash Controls


Super & turbo chargers


Compressors on jet engines











The Milling Process





Milling is a secondary manufacturing process in which material is removed from a previously formed component by a rotary cutter.  Many components that are milled originate in the form of a casting, extrusion or forging.
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There is no doubt that engineers are in demand and this is reflected in the salaries and conditions offered to those in this line of work.











What’s the work like?


Practically everything that makes our life better and longer has started as an engineering idea is someone’s head. For example, brain scanners that identify illnesses before they kill and the mobile phone that keeps you in touch with your friends.


You may be involved in the smallest part of the engine design for a Formula 1 car but without your contribution it wouldn’t leave the pit lane.











Other useful websites:





� HYPERLINK "http://www.insidecareers.co.uk" ��www.insidecareers.co.uk�			� HYPERLINK "http://www.engineering.org.uk" ��www.engineering.org.uk�


� HYPERLINK "http://www.engc.org.uk" ��www.engc.org.uk�				� HYPERLINK "http://www.wisecampaign.org.uk" ��www.wisecampaign.org.uk�


� HYPERLINK "http://www.careersserviceni.org.uk" ��www.careersserviceni.org.uk�








While there are many other associated tasks and procedures involved in these, the list represents the basic tasks undertaken in any electronic product’s manufacturing stage.








Marking plates for cutting using a pattern, template or by measuring


Using a metal bending machine


Forms seams, Drilling, Soldering and Welding


Assembling the pieces by means of welds, bolts, screws and rivets


Dressing rough edges by filing or grinding


Checking finished articles for accuracy against the drawing
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