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National Certificate in Fabrication and Welding Engineering (G981 45)
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 an engineer 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 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 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. You may be required 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 11
	5
	1
	

	Engineering: Using Information Technology
	F5D6 11
	5
	1
	

	Mathematics: Craft 1
	F3HV 11
	5
	1
	


Restricted Units (five from eight credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Mandatory

	Fabrication Processes
	F5EW 11
	5
	1
	

	Health and Safety: Engineering
	F5DG 11
	5
	1
	

	Welding Processes
	F5F3 11
	5
	1
	

	Any two from: 

	Engineering Materials
	F5W9 11
	5
	1
	

	Engineering Project
	F5DE 11
	5
	1
	

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

	Pattern Development
	F5EX 11
	5
	1
	

	Thermal Cutting Skills
	F5F1 11
	5
	1
	


Optional Units (four credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Computer Aided Draughting (CAD) for Engineers
	F5H4 11
	5
	1
	

	Engineering Materials
	F5W9 11
	5
	1
	

	Engineering Project
	F5DE 11
	5
	1
	

	Fabrication Skills
	F5FG 11
	5
	2
	

	Graphical Engineering Communication
	F5FP 11
	5
	1
	

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

	Mathematics: Craft 2
	F3HW 11
	5
	1
	

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

	Pattern Development
	F5EX11
	5
	1
	

	Pipework Skills
	F5EY 11
	5
	1
	

	Ship Construction Skills
	F5F0 11
	5
	1
	

	Thermal Cutting Skills
	F5F1 11
	5
	1
	

	Thermal Joining Skills
	F5F2 11
	5
	1
	

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

	Weld Procedure Specification and Testing
	F5F4 11
	5
	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 11) 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 and supervisors 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 5.
Computer Aided Draughting (CAD) for Engineers (F5H4 11) 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; modify existing two-dimensional drawings and create an assembly drawing.

 You will: 
· carry out necessary calculations and measurements

· accurately record and present graphic data

· create engineering drawings 

· interpret, select and apply graphical symbols 

· use computer hardware and CAD software to generate objects, detailed engineering drawings and engineering assembly drawings

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Communication, Problem Solving, and Information and Communication Technology. 
Engineering Materials (F5W9 11) 1 credit  
In this Unit you will learn the names and applications of a range of engineering materials and their properties. You will also learn about basic heat treatment processes and how they change structure and properties of engineering 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 the basic heat treatment processes 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving.
Engineering Project (F5DE 11) 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 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. You will discuss and agree project aims and objectives with your tutor and develop and appropriate project time-activity chart.
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: Using Information Technology (F5D6 11) 1 credit
In this Unit you will develop skills in using word processing, spreadsheet and software packages, and will gain experience in using routine features and internet search techniques. 

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 you have achieved Information and Communication Technology at SCQF level 5. 

Fabrication Processes (F5EW 11) 1 credit  
In this Unit you will learn about the processes used in the fabrication industry, and the equipment and machinery that are used for fabrication. 

You will: 
· research various reference materials to identify cutting, forming and computer numerical controlled equipment used in the fabrication industry

· complete a planning sheet 

· determine the effects on materials of the various processes
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Information and Communication Technology, and Communication.
Fabrication Skills (F5FG 11) 2 credits  
In this Unit you will develop skills in interpreting drawings, marking out, cutting, forming, assembling and inspecting completed assemblies, which can be in either sheet or plate. You will also develop skills selecting and using tools correctly and safely in different practical activities while adhering to safe working practices. 

You will: 
· understand and interpret drawings

· carry out calculations using graphic and numerical data to mark out, cut, and inspect completed assemblies, ensuring accuracy, quality and safety

· correctly select and use tools and equipment required in manufacture 

· adhere to health and safety procedures throughout
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication.
Graphical Engineering Communication (F5FP 11) 1 credit  
In this Unit you will develop the knowledge, understanding and skills required to create isometric projections and detailed, two dimensional engineering drawings.

You will:

· extract information from given engineering drawings identifying orthographic projections, abbreviations, graphical symbols and engineering tolerances
· create a drawing of engineering components in isometric projections annotating the drawing to identify features necessary for the manufacture of the component
· create a detailed, two dimensional drawing in first and third angle projection, each drawing containing three different views of the component 

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 be developing aspects of Problem Solving and Communication.

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: Craft 1 (F3HV 11) 1 credit
In this Unit you will develop your numeracy skills so you can apply them in practical situations. You will learn how to interpret and apply a wide range of numerical and graphical information to solve practical problems. 

This Unit has the Numeracy Core Skill component Using Number embedded in it, so when you achieve the Unit your Core Skills profile will be updated to show you have also achieved Using Number at SCQF level 5.

Mathematics: Craft 2 (F3HW 11) 1 credit  
In this Unit you will develop your numeracy skills by using graphical communication, statistics, trigonometry and algebra to solve practical problems in engineering and related areas.

This Unit has the Numeracy Core Skill component Using Number embedded in it, so when you achieve the Unit your Core Skills profile will be updated to show you have also achieved Using Number at SCQF level 5.

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 (F5EX 11) 1 credit  
In this Unit you will develop skills in the use of parallel line, radial line, and triangulation methods to complete component patterns in right cylinders, right and oblique cones (cut on parallel and inclined planes respectively), and transition pieces on-centre and between parallel planes. 

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

· carry out accurate calculations 

· apply graphic and numerical data to complete patterns for fabricated components
As you are doing this Unit you will be developing aspects of the Core Skill in Numeracy.
Pipework Skills (F5EY 11) 1 credit  
In this Unit you will develop skills in the fabrication of pipework using the following methods: spool fabricated using machine bends; spool fabricated using hand and machine thread pipe threading; and pipe spool fabricated using butt weld fittings. 

You will: 
· examine factors impacting on the process and product

· consider a range of methods, equipment and appropriate techniques and select the most appropriate

· identify resources and timescales, complying with current and relevant health and safety procedures

· inspect and test a pipe spool 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.
Ship Construction Skills (F5F0 11) 1 credit  
In this Unit you will learn about the methods used in ship construction, including the equipment and machinery used for fabrication. In addition, you will develop skills in manufacturing basic ship structures from drawings, to the required specification, and to a suitable scale.

You will: 
· consider a number of factors, selecting machinery, tooling and equipment to produce fabricated steelwork components

· make to mark out, cut, form and assemble to produce components safely and accurately

· adhere to health and safety procedures throughout

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Thermal Cutting Skills (F5F1 11) 1 credit  
In this Unit you develop skills in manual oxy-fuel gas cutting and plasma cutting of straight and curved shapes from both ferrous and non-ferrous materials, and recognise faults when cutting. In addition you will learn about the   safety regulations, including fire hazards, tanks and containers, confined spaces, fume extraction, and cylinder safety.

You will: 
·   make decisions on methods and approaches that are relevant to your materials and aims

· take account of health and safety implications and the impact on the environment

· carry out practical analysis and make calculations in setting up and using equipment to ensure accuracy and safety in cutting

· identify faults when cutting 

· state remedial measures
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.

Thermal Joining Skills (F5F2 11) 1 credit  
In this Unit you will develop skills in the oxy fuel gas and manual metal arc welding process used on Low Carbon Steel (LCS) in the downhand or flat and horizontal-vertical positions to produce a range of joints. 
You will: 
· make decisions on methods and approaches relevant to your materials

· plan time management

· consider and comply with health and safety requirements throughout 

· carry out practical analysis and calculation in setting up and using different types of welding equipment to ensure joints of the specified thickness and length
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
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 (F5F4 11) 1 credit  

  
In this Unit you will learn about the need for standards and welding procedure specifications on the quality of deposited weldmetal, and the requirements in planning the welding operation and the documentation associated with approving weld procedures.   In addition, you will learn about the role of the Welding Co-ordinator and Welding Engineer.  
You will: 

· apply current standards and codes affecting practical welding procedures

· interpret and act on written and graphic information on standards and specifications 

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

· identify variables and parameters required for the welding processes

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication.
Welding Processes (F5F3 11) 1 credit  
In this Unit you will learn about the principles of welding processes and their applications, the equipment required for the processes to function, the consumables used, and process welding parameters.   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: 
· research reference materials to identify the processes

· consider a range of factors that affect welding processes

· select equipment and consumables required, and identify quality factors 

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