[image: image1.jpg]Davelopin our
Sk(é(?s gﬁ





National Certificate in Fabrication and Welding Engineering (G984 46)
Course overview and skills development summary
Introduction

National Certificates are made up of Units. Each Unit is mapped against an agreed set of national standards to identify the appropriate level and credit value defined by the Scottish Credit and Qualifications Framework (SCQF).

The SCQF level is a measure of how hard the Unit is. 

The credit value is a measure of the time, on average, it should take a learner to achieve the Unit. A single-credit Unit works out at an average of 40 hours teaching time and 20 hours self-directed learning. A double credit Unit works out an average of 80 hours teaching time and 40 hours self directed learning. If you’d like more information, it is available at www.scqf.org.uk.
Most National Certificates have mandatory and optional Units:

· Mandatory Units provide the generic knowledge, understanding and skills needed to be successful in your chosen career. Every student has to complete them.

· Optional Units give you an opportunity to choose a particular area of interest that you would like to learn about. 

This document provides information about the Units that make up your Course and the skills you will be developing as you work through each Unit. It explains: 

· the way you will use Core Skills in your chosen area of work

· how the Course is structured

It also describes the purpose of each Unit in the Course, including: 

· the subject-specific skills you will develop in each Unit

· the Core Skills you will develop naturally as you work through each Unit

· any Core Skill or Core Skill component that will be recorded on your certificate

Core Skills in your chosen area of work

As a technician working in fabrication and welding, you will be using Core Skills every day.
Communication 
You need to deal with colleagues and supervisors to give and receive clear and concise instructions and information. You will also need to read and understand technical information, including drawings, sketches and manuals. If you work on sites, you will also communicate with other trades, and sometimes with customers and the general public. You may be required to attend and contribute to regular progress meetings.

Numeracy 
All engineers and technicians are involved in marking components for cutting and manufacture using various instruments. You will also be required to check and inspect your own work, and your colleagues’. You will also need to interpret charts and graphs.

Information and Communication Technology 
Many drawings, standards and manufacturers information are stored electronically using a specific software package. You will need to access and use these to extract information. You may also be required to communicate electronically with colleagues and supervisors. You will also need to access the internet to source information.

Problem Solving 
Engineers and technicians are required to solve problems daily. Examples include the selection of tools, materials and equipment to manufacture a component. You will need to analyse and evaluate various options on a regular basis and suggest alternatives.

Working with Others 
You will work with and help colleagues, sometimes in very simple tasks such as lifting and holding, or instructing colleagues. You will need to work with supervisors.
Course structure for Fabrication and Welding Engineering

To achieve this National Certificate you will need to achieve:

· three Unit credits from the mandatory section

· five Unit credits from the restricted section 

· four Unit credits from the optional sections 
Mandatory Units (three credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Communication
	F3GB 12
	6
	1
	

	Engineering: Applying Information Technology
	F5D4 12
	6
	1
	

	Mathematics: Technician 1
	F3HX 12
	6
	1
	


Restricted Units (five from eight credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Mandatory

	Fabrication Processes
	F5F5 12
	6
	1
	

	Welding Processes
	F5FD 12
	6
	1
	

	Any three from: 

	Engineering Materials
	F5KD 12
	6
	1
	

	Engineering Project
	F5D5 12
	6
	1
	

	Graphical Engineering Communication
	F5JG 12
	6
	1
	

	Pattern Development
	F5F8 12
	6
	1
	

	Thermal Cutting Processes
	F5FB 12
	6
	1
	

	Weld Procedure Specification and Testing
	F5FE 12
	6
	1
	


Optional Units (four credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Computer Aided Draughting (CAD) for Engineers
	F5H5 12
	6
	1
	

	Engineering Materials
	F5KD 12
	6
	1
	

	Engineering Project
	F5D5 12
	6
	1
	

	Engineering Quality: An Introduction
	F5FM 12
	6
	1
	

	Graphical Engineering Communication
	F5JG 12
	6
	1
	

	Health and Safety: Engineering
	F5DG 11
	5
	1
	

	Manual Metal Arc (MMA) Welding Skills
	F5F6 12
	6
	1
	

	Mathematics: Technician 2
	F3HY 12
	6
	1
	

	Metal Inert Gas(MIG)Metal Active Gas(MAG) Welding Skills
	F5F7 12
	6
	1
	

	Pattern Development
	F5F8 12
	6
	1
	

	Pipework Systems
	F5F9 12
	6
	1
	

	Shipbuilding Technology
	F5FA 12
	6
	1
	

	Thermal Cutting Processes
	F5FB 12
	6
	1
	

	Tungsten Inert Gas(TIG) Welding Skills
	F5FC 12
	6
	1
	

	Weld Procedure Specification and Testing
	F5FE 12
	6
	1
	

	Welding Effects on the Structure of Materials
	F5FF 12
	6
	1
	


Unit summaries

This section provides a brief description of each Unit in the Course. It explains:

· the purpose of each Unit 

· the subject-specific skills you will learn for each Unit

· which Core Skills you will be developing as you work through each Unit

· which Core Skill or Core Skill components are recorded in your Core Skills profile on your certificate
The Unit summaries are in alphabetical order so you can find them easily. This might not be the order you do them in. 

Communication (F3GB 12) 1 credit
In this Unit you will develop skills in:

· reading

· summarising and evaluating

· writing

· speaking and listening

The ability to communicate effectively with colleagues, supervisors and managers is crucial in fabrication and welding.
This is a Core Skills Unit. When you achieve this Unit, your Core Skills profile will be updated to show you have achieved Communication at SCQF level 6.

Computer Aided Draughting (CAD) for Engineers (F5H5 12) 
1 credit  
In this Unit you will develop skills in the use of Computer Aided Draughting (CAD). You will learn how to create detailed, two-dimensional engineering drawings using a commercial CAD system to current engineering draughting standards. 

 You will: 

· create detailed, two-dimensional engineering drawings with auxiliary and sectional views 

· create a detailed assembly drawing by modifying existing two-dimensional drawings and importing standard engineering components and symbols into the drawing
As you are doing this Unit you will be developing aspects of the Core Skills in Information and Communication Technology, Numeracy, and Problem Solving.
Engineering: Applying Information Technology (F5D4 12) 1 credit  
In this Unit you will learn about the features of an operating system and available software application packages that are relevant to the engineering environment. 
You will: 

· use a range of ICT to carry out searches to extract and present relevant information

· make selective use of ICT 

· evaluate your choice and report on a number of aspects of the assessment

This Unit has the Core Skill of Information and Communication Technology embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Information and Communication Technology at SCQF level 6. 
Engineering Materials (F5KD 12) 1 credit  
In this Unit you will learn about the properties and structures of common engineering materials and how some engineering processes can change the properties of materials. 

You will:

· state the names and applications of a range of engineering materials both metallic and non-metallic

· carry out a series of basic workshop tests to enable you to describe the properties of engineering materials

· apply your knowledge and understanding of the properties and structures of common engineering materials to describe the changes which arise through common engineering processes specifically cold working and annealing

· carry out a mechanical test on a range of material samples; interpreting, analysing and evaluating the results to enable you to produce a report 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.
Engineering Project (F5D5 12) 1 credit  
In this Unit you will develop the skills to manufacture and test a product from a given project brief. 

You will need to create a project plan which includes a range of factors relevant to defined objectives with a strategy for project management. The plan must identify the project aims and objectives and include an appropriate project time-activity chart, resources before deliverables are completed in accordance with safety requirements, test procedures to verify theory or principles, and the effectiveness of process and product should be monitored and evaluated.
While completing the project you will:

· carry out measurements and calculations which are accurately recorded; data will be interpreted, applied and communicated using graphics and number

· analyse a task and its component elements

· on completion, you will evaluate project activities in terms of the agreed project objectives and enhancements in your own personal development as a result of undertaking the project

This Unit has the Problem Solving component of Planning and Organising embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Planning and Organising at SCQF level 5. 
Engineering Quality: An Introduction (F5FM 12) 1 credit  
In this Unit you will learn how factors, functions and roles of individuals within an organisation contribute to the quality of an engineering product or service.  

You will:  

· explain the terminology commonly used in engineering quality systems clearly stating the difference between quality control and quality assurance 

· produce process models for engineering products or service and analyse the many factors affecting the quality of a product or service, considering specifications, customer requirements and safety regulations 

· learn the roles that individuals and functions within an organisation have in establishing and maintaining engineering quality standards 

· perform an engineering inspection to confirm if an engineering product or service conforms to a given standard 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving. 

Fabrication Processes (F5F5 12) 1 credit  
In this Unit you will learn about the processes used in the fabrication industry and the equipment and machinery used for fabrication purposes. 

You will: 
· consider the processes involved in production

· examine and analyse all the factors impacting on such processes, including best practice in safety

· select material-removal and material-forming processes suitable for manufacture and justify your choices

· produce an operations sheet and flow diagram from drawings and data sheets

· select applications for computer numerical controlled equipment

· produce and present reports to industry standard

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Information and Communication Technology, and Communication.
Graphical Engineering Communication (F5JG 12) 1 credit  
In this   Unit you will develop the knowledge, understanding and skills required to create detailed, two dimensional engineering drawings.
You will:

· interpret technical instructions to create engineering drawings in both first and third angle projection which includes both auxiliary and sectional views as well as fully developed engineering assembly drawings

· detail the drawing correctly to represent the dimensions, graphic symbols and abbreviations necessary for manufacture
This Unit has the Numeracy Core Skill component of Using Graphical Information embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Using Graphical Information at SCQF level 5. In addition, you will develop aspects of the Core Skills in Communication and Problem Solving.

Health and Safety: Engineering (F5DG 11) 1 credit  
In this Unit you will identify sources of current health and safety legislation covering the responsibilities of both employers and employees. In addition, you will learn how to perform a risk assessment in an engineering environment.  
You will:

· research the sources of current health and safety legislation covering both employers and employees

· learn the correct procedures to apply current health and safety legislation in the workplace specifically fire, accidents and injuries 

· perform a risk assessment within a given engineering environment identifying hazards, risks and the relevant control measures 

· record your findings using the appropriate documentation

As you are doing this Unit you will be developing aspects of the Core Skill in Communication and Problem Solving.  

Manual Metal Arc Welding Skills (F5F6 12) 1 credit  
In this Unit you will develop skills in the Manual Metal Arc (MMA) welding process used on Low Carbon Steel (LCS) in the downhand or flat position, and will recognise the requirements of welding standards and specifications.

You will: 
· investigate and observe safe use of fabrication workshop equipment

· analyse the processes involved in production, and all the factors that impact on processes, including best practice in safety procedures

· consider equipment, consumables and techniques before you decide on approaches to welding that comply with the regulations

· complete practical activities

· evaluate your finished results and complete an inspection report
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.
Mathematics: Technician 1 (F3HX 12) 1 credit  
In this Unit you will develop skills in numeracy, graphical communication, trigonometry and algebra to solve practical problems.

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill of Numeracy embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Numeracy at SCQF level 6. 

Mathematics: Technician 2 (F3HY 12) 1 credit  
In this Unit you will develop skills in numeracy, algebra and calculus so that you will be able to use these skills to solve practical problems. 

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill component of Using Number embedded in it, which means when you complete this Unit you will also be awarded the Core Skill component at SCQF level 6.

Metal Inert Gas (MIG)/  Metal Active Gas (MAG) Welding Skills 
(F5F7 12) 1 credit  
In this Unit you will develop skills in Metal Inert Gas (MIG) and/or Metal Active Gas (MAG) welding in the downhand and horizontal/vertical position in Low Carbon Steel (LCS) and Aluminium and recognise the requirements of welding standards and specifications.

You will: 
· access and evaluate technical literature and written information, including health and safety requirements

· analyse the task and its component elements

· investigate and select equipment and consumables appropriate to welding processes

· complete practical activities

· evaluate your finished results and complete an inspection report
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.
Pattern Development (F5F8 12) 1 credit  
In this Unit you will develop skills in the use of parallel line, radial line, and triangulation methods to produce component patterns in right cylinders, right and oblique cones (cut on inclined planes), and transition pieces on-centre and between parallel planes. 

You will: 
· interpret and translate drawings, instructions and specifications into a set of operational drawings and templates

· identify critical requirements

· analyse the relevance of all factors affecting the production of accurate drawings

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Pipework Systems (F5F9 12) 1 credit  
In this Unit you will learn about the various pipe systems used in industrial settings, including, gas, fuel oil, water, steam and condensate. In addition, you will learn about the various methods of joining pipe and the materials and components used on the various systems and relevant standards. 

You will: 
· interpret, calculate and translate numerical and graphical data to convey the requirements of pipe systems in an industrial setting

· analyse materials, components and properties in system insulation requirements
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Shipbuilding Technology (F5FA 12) 1 credit  
In this Unit you will learn about shipbuilding terms and abbreviations and the effect of forces on assemblies during ship construction and launching. In addition, you will learn how to recognise the methods used in the prefabrication of ships’ structures, and identify methods used to transfer the completed ships’ structure from land to water.

You will: 
· analytically evaluate the effect of forces on assemblies during ship construction and launching, and the structural stresses on vessels at sea

· produce scaled drawings

· interpret, calculate and translate numerical and graphical data for the production of scaled drawings of mid-ships sections
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 
Thermal Cutting Processes (F5FB 12) 1 credit  
In this Unit you will learn about the principles of oxy-fuel, arc/air, manual metal arc, oxy/arc, plasma and laser processes and how to apply these principles and applications to industrial requirements. In addition, you will learn about the gases, equipment, operating variables and consumables of each process and the relationship of each of these to the selection of a process with regard to the quality of cut.  
You will: 
· access and evaluate complex information from a range of sources on issues relevant to thermal cutting processes

· produce analytical work that is factually and technically accurate, and presented to industry standard

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving Information and Communication Technology and Communication.
Tungsten Inert Gas (TIG) Welding Skills (F5FC 12) 1 credit  
In this Unit you will develop skills in the TIG welding of low carbon steels and non-ferrous materials, and recognise the requirements of welding standards and specifications.

You will: 
· access and evaluate complex technical literature and health and safety requirements

· analyse all the factors impacting on the process, including best practice in safety and the environment

· identify, select and use equipment and resources safely as you complete your welding to current industrial standards

· consider equipment, consumables and techniques before you decide on approaches to welding that comply with regulations

· complete practical activities

· evaluate finished results 

· complete an inspection report
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.
Weld Procedure Specification and Testing (F5FE 12) 1 credit  
In this Unit you will learn about the need for welding standards and welding procedure specifications on the quality of deposited welds, the requirements involved in planning the welding operation, and the documentation associated with approving weld procedures. In addition, you will learn about Non Destructive Testing (NDT) processes and their procedures.

You will: 
· interpret and apply written and graphic information relevant to specification and testing 

· draw up and determine ranges of approval and testing requirements for weld procedures and welder qualifications

· identify variables and parameters required for welding processes to determine pre-testing needs

· analyse the effects of a range of factors on the weldability of steel, interpreting and applying appropriate standards in specific circumstances

· apply current standards and codes as they affect all aspects of practical welding procedures

· complete a weld procedure for a material
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication.
Welding Effects on the Structure of Materials (F5FF 12) 1 credit  
In this Unit you will develop skills in joining operations on Carbon Steels joined by welding. In addition, you will learn about the effects of the heating and cooling cycle, expansion and contraction of deposited weldmetal, and changes in the material’s structure and properties due to welding.

You will: 
·   access and evaluate complex technical literature and current information, including health and safety requirements

· present responses accurately and objectively, using correct terminology and appropriate tone and style 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.
Welding Processes (F5FD 12) 1 credit  
In this Unit you will learn about the principles of welding processes and their applications. You will be able to justify the selection of a process and explain the equipment required for the processes to function, the consumables used, process welding parameters, and the effects of weld procedures on the quality of deposited weldmetal (and in turn the effect on weld properties).   The processes covered include oxy-acetylene, manual metal arc, tungsten inert gas welding, metal inert gas welding, metal active gas welding, flux cored wire metal arc welding with active gas, plasma arc and resistance welding.

You will: 
· analyse and consider the range of factors affecting weld quality

· complete a weld procedure specification
As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving.
