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	assignment title
	Pictorial techniques


	Learner’s name
	Assessor’s name

	Date issued
	Completion date
	Submitted on

	Reference number for specification criteria
	Grading criteria

	Date achieved 
	Evidence

	Comments/feedback from assessor

	P1


	create sketches of engineering components using a range of techniques
	
	
	

	P2


	explain the benefits and limitations of using pictorial techniques to represent a given engineering component
	
	
	


	Learner declaration

I declare that all the work submitted for this assignment is my own work or, in the case of group work, the work of myself and the other members of the group in which I worked, and that no part of it has been copied from any source.

I understand that if any part of the work submitted for this assignment is found to be plagiarised, none of the work submitted will be allowed to count towards the assessment of the assignment.

Signed: 
Date:


Pictorial techniques
what you will learn in this assignment

You will use pictorial techniques to sketch engineering components. 

Assignment objectives

In this assignment you will need to show that you can:

· create sketches of engineering components using a range of techniques 
· explain the benefits and limitations of using pictorial techniques to represent a given engineering component. 
What you will do in this assignment

You will produce isometric and orthographic sketches of engineering components using typical drawing equipment. 

You will make a presentation to outline the benefits and limitations of using pictorial techniques to represent engineering components.

Task introduction

You are working as a trainee in a car body panel manufacturing plant, which entails working in a variety of departments. Currently you are working with a maintenance technician and you are both called out to look at a broken fixture on a conveyor system 
(shown below).

Your colleague quickly ascertains that the fixture in question is a cast component that has broken. You discuss solutions that will enable the conveyor system to operate effectively. 
[image: image1.png]
Your colleague decides to use a piece of standard steel section that has been cut to size and had two holes drilled into the centre of each face. You will then use standard bolts, nuts and washers to re-secure the fixture, which will also need a horizontal tubular sleeve behind it. Measuring the broken component you determine approximate sizes of 70 x 70 with a thickness of 70mm. The slot is the equivalent of a (25mm hole.

You are instructed to produce suitable sketches in order to allow the components to be quickly assembled from stock items.

Task 1 

Sketch the arrangement of the parts in isometric view showing the following:

· A piece of 70 x 70 x 10 mm rolled steel angle (RSA) with the (25mm holes drilled in each face.

· An M20 x 60 hex head bolt with flat washers and nut to suit, locating the RSA vertically with the nut positioned underneath the fixture.
· An M20 x 150 hex head bolt locating an 80mm long piece of 33mm OD x 3mm wall steel tube with flat washers and nut, the nut located at the front of the RSA fixture with the bolt and tube behind.
In addition, sketch the above as an orthographic layout with sufficient labelling and dimensions to allow construction and component selection.
This task provides evidence for grading criterion P1.

Task 2 

Having successfully repaired the conveyor system, you are moved into the drawing office for the next phase of your training. Here you are asked why you did not complete a conventional engineering drawing for the fixture repair in Task 1. You are tasked with explaining why sketches are sometimes useful to other trainees, and to detail the benefits and limitations of the pictorial representation of components.

Prepare and deliver a two-minute presentation outlining the benefits and limitations of using pictorial techniques to represent engineering components.

Pictorial techniques
assignment objectives
For this assignment learners should demonstrate that they can use pictorial techniques to sketch engineering components.

what your learners will do in this assignment
In this assignment learners will produce isometric and orthographic sketches of engineering components using typical drawing equipment. 

In addition they will make a presentation to highlight the benefits and limitations of using pictorial techniques to represent engineering components.

what they will learn in this assignment
Learners will demonstrate isometric and orthographic sketching techniques and understand the advantages and drawbacks of using pictorial techniques to represent engineering components.

guidance notes
This assignment can be linked to the Communications for Technicians unit — please refer to learning outcome 1 and grading criterion P2 (produce an engineering drawing/circuit/network diagram and sketches), learning outcome 2 and grading criterion P5 (communicate information effectively using verbal methods). 

Pictorial techniques
Task number, task detail and grading criteria covered
This sample provides guidance and some indicative answers/drawings for most tasks in this assignment.

GRADE/LEVEL 
This work could lead to the achievement of grading criteria P1 and P2.

SAMPLE Answer

Task 1 

Learners should produce an isometric drawing similar to that shown below.
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Task 2 

· Learners should u

Similarly, they should produce an orthographic layout similar to that shown below.
Sufficient annotation should be attributed to the drawing(s) to allow all components to be sourced and manufactured. However, these annotations could be on either of the required drawings! A range of dimensions should be added.
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Task 2 

Learners should make a two-minute presentation outlining the benefits and limitations of using pictorial techniques. The following points would be expected:
Benefits

1. Speed of production.
2. Visual impact.
3. Allows for rapid manufacture, particularly of one-off applications.
4. Cheaper than the cost of producing an accurate engineering or CAD drawing.
Limitations

1. Lengths not true.
2. Shapes not exact.
3. Drawings are not to a recognised standard.
4. Dimensions may be difficult to read.
5. Interpretation errors.
6. Incorrect manufacture or assembly may occur.
7. Scrap cost.
	assignment title
	Drawing standards


	Learner’s name
	Assessor’s name

	Date issued
	Completion date
	Submitted on

	Reference number for specification criteria
	Grading criteria

	Date achieved 
	Evidence

	Comments/feedback from assessor

	P3


	identify and interpret the main features of a given engineering drawing which complies with drawing standards
	 
	
	

	M1


	explain the importance of working to recognised standards when producing engineering drawings
	 
	
	


	Learner declaration

I declare that all the work submitted for this assignment is my own work or, in the case of group work, the work of myself and the other members of the group in which I worked, and that no part of it has been copied from any source.

I understand that if any part of the work submitted for this assignment is found to be plagiarised, none of the work submitted will be allowed to count towards the assessment of the assignment.

Signed: 
Date:


Drawing standards
what you will learn in this assignment

You will demonstrate an understanding of how engineering components are represented graphically. 

Assignment objectives

In this assignment you will need to show that you can:

· identify and interpret the main features of a given engineering drawing which complies with drawing standards 
· explain the importance of working to recognised standards when producing engineering drawings. 
What you will do in this assignment

You will study an engineering drawing and indicate the main features of the techniques and notation used; you will then produce a short glossary interpreting this information.

You will write a brief report explaining the importance of using recognised standards in the production of engineering drawings.

Task introduction

You are working as a trainee in a car assembly plant, which entails working in a variety of departments. Currently you are coming to the end of your time working in the drawing office and have been asked to prepare some notes for the next trainee who will be working in the department.

Task 1 

Using the drawing provided on the next page, indicate all of the key features with an appropriate index system. The index you produce should list all of the key elements of the drawing with an explanation of the purpose of each.

This task provides evidence for grading criterion P3.

Task 2 

You realise that a more detailed understanding of the importance of drawing standards might be necessary for some trainees, particularly if they are working with drawings other than single-piece components, such as circuit diagrams or assembly drawings. As a result of this you decide to produce a short report outlining the importance of working to recognised standards when producing engineering drawings and giving examples.

This task provides evidence for grading criterion M1.
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Drawing standards 
assignment objectives
For this assignment learners should demonstrate that they can understand how engineering components are represented graphically. 

what your learners will do in this assignment
In this assignment learners will identify and interpret the main features of an engineering drawing with reference to appropriate standards.

In addition they will explain the importance of working to recognised standards in the production of engineering drawings. 

what they will learn in this assignment
Learners will study an engineering drawing and indicate the main features of the techniques and notation used; they will then produce a short glossary interpreting this information.

Learners will also write a brief report explaining the importance of using recognised standards in the production of engineering drawings, giving examples of standard techniques.

guidance notes
This assignment can be linked to the Communications for Technicians unit — please refer to learning outcome 1 and grading criterion P1 (interpret an engineering drawing/circuit/network diagram and sketches) and grading criterion P3 (identify and use appropriate standards, symbols and conventions in the production of an engineering drawing/circuit/network diagram). 
Drawing standards
Task number, task detail and grading criteria covered
This sample provides guidance and some indicative answers/drawings for most tasks in this assignment.

GRADE/LEVEL 
This work could lead to the achievement of grading criteria P3 and M1.

SAMPLE Answer

Task 1 

Using the appropriately annotated drawing as a reference, learners should produce a glossary similar to that shown below. An example drawing follows the glossary.

	Reference
	Feature
	Description

	1
	Surface finish
	This information is part of the title box as it indicates the ‘roughness’, or required surface finish for the whole drawing. Where values vary from this they are annotated on the drawing (see 22).

	2
	Material
	Part of the title block, this information allows the correct material to be used for manufacture.

	3
	Tolerance
	The cost of manufacturing components and the selection of the correct process often depends upon the degree of accuracy required. This is expressed as a tolerance and, rather than being required for every dimension, is usually an overall figure. When tolerances differ from this general tolerance they are individually annotated (see 21).

	4
	Drawing scale
	Never expressed in words (full size, half size, etc.), this numerical data gives the user an appreciation of the true size of the resulting component.

	5
	Units
	Important to indicate, most European drawings are in mm but some large drawings are in metres and the use of inches is still widespread in the United States.

	6
	Drawn by
	Initials are used to identify the draftsperson responsible for the original drawing. 

	7
	Title
	The name of the object/component.

	8
	Date
	The date the original drawing was completed.

	9
	Checker
	Sometimes drawings are not checked, an example being those used for prototypes. However, whenever a part goes into production the drawing is checked for accuracy and complete dimensioning, use of tolerances, etc.

Note that the checker often adds the date when checked in addition to the original date of drawing.

	10
	Drawing number
	This is often the part or catalogue number, drawings are filed in drawing order and this number is used for retrieval.

	11
	Issue number
	When drawings are modified, the issue number increases to accommodate this change and prevent confusion and/or the wrong drawing being used. Usually an alphabetical system, although some organisations adopt a numerical system.

	12
	Projection symbol
	Essential for interpreting the correct orientation of the part.

	13
	Scale detail
	Some drawings have intricate details, which require a larger view to allow them to be fully dimensioned. The note should always indicate the different scale.

	14
	Thread detail
	When threaded components are produced it is important to indicate the type of thread and its details – size, pitch, etc.

	15
	Hatching
	When a component is shown in ‘cut away’ or sliced view, hatching is used to indicate where the material has been removed. 

	16
	Do not scale
	All drawings should be fully dimensioned and should not be used to ‘measure off’ details.

	17
	Annotation
	Notes are added in technical shorthand to indicate common features. For example EQUI SP means equally spaced and PCD means pitch circle diameter.

	18
	Dimension
	Dimensions are included to allow components to be manufactured and follow the format outlined here and in BS 8888.

	19
	Centreline
	Centrelines are drawn as broken lines and indicate the centre position of components, holes, views, etc.

	20
	Section plane
	Although similar to a centreline, the section plane indicates the cutting plane for another view of the drawing (see 23).

	21
	Individual tolerance
	When an overall tolerance is too big or too small for a particular feature, the dimension is amended to a particular tolerance (in this case upper and lower limits).

	22
	Surface finish
	When an overall surface finish is too rough or too smooth for a particular feature, the surface is annotated to a particular surface finish value.

	23
	Section name
	When section views are produced, they always correspond to the lettering used on the original view; particularly important if several section views are used in one drawing (see 20).

	Further details on use of drawing conventions are given in BS 8888.
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Task 2 

Learners should produce a short report highlighting the reasons for using recognised standards. The report should include reference to the use of British Standards (BS) and international standards, typically BS 8888 for engineering drawings, BS 3939 for electrical circuit wiring symbols and BS 2917 for fluid power circuit symbols.

Learners should refer to the importance of using conventions and standards for lettering and layout, first and third angle projection, so that drawings are presented consistently.

They should include descriptions and/or examples of:

· line types such as hidden detail lines, centrelines, etc.

· abbreviations such as A/F, CHAM, (, etc.

· leader lines and balloon referencing

· detail and partial views
· sectional and hidden views
· cutting planes and hatching including hatching adjacent views and components that are not hatched, such as fasteners or webs
· flat features, knurling, splines, serrations, etc.
· threads, springs, and fasteners.
	assignment title
	Detail drawings


	Learner’s name
	Assessor’s name

	Date issued
	Completion date
	Submitted on

	Reference number for specification criteria
	Grading criteria

	Date achieved 
	Evidence

	Comments/feedback from assessor

	P4


	produce detail drawings of three given single-piece components
	 
	
	

	P5


	produce an assembly drawing of a product containing three parts
	 
	
	


	Learner declaration

I declare that all the work submitted for this assignment is my own work or, in the case of group work, the work of myself and the other members of the group in which I worked, and that no part of it has been copied from any source.

I understand that if any part of the work submitted for this assignment is found to be plagiarised, none of the work submitted will be allowed to count towards the assessment of the assignment.

Signed: 
Date:


Detail drawings
what you will learn in this assignment

You will use standard drafting techniques to produce three single-part drawings. You will also produce an assembly drawing of the three components with appropriate number referencing and a parts list.
Assignment objectives

In this assignment you will need to show that you can:

· use standard conventions and techniques to produce three fully dimensioned single-part drawings using a standard template

· use standard conventions and techniques to produce a fully referenced assembly drawing using a standard template.
What you will do in this assignment

You will construct three separate part drawings, each on an appropriate template drawing. Drawings will be constructed using standard techniques and conventions.

You will construct an assembly drawing on an appropriate template drawing, including number referencing and a parts list using standard techniques and conventions.

Task introduction

You are working as a trainee in a car assembly plant, which entails working in a variety of departments. Currently you are working in the drawing office and have been asked to prepare some drawings for fixtures used in the conveyor systems. The components have been sketched out, however, engineering drawings are required for three components along with an assembly drawing.

Task 1 

Using the details provided on the next page, produce engineering drawings of the three components. You should use conventional drawing techniques, ensuring that all drawings are sufficiently dimensioned and use an appropriately constructed template.

This task provides evidence for grading criterion P4.

Task 2 

From your detail drawings you should produce an assembly drawing showing how the key components fit together. You should show additional features, which could include a section through the assembly, centrelines, etc. You should also include an appropriately sized split pin and item referencing, which should cross reference to a parts list for the assembly. Ensure that you use a template drawing and include any assembly notes.

This task provides evidence for grading criterion P5.
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Detail drawings
assignment objectives
For this assignment learners should demonstrate that they can use an appropriate template to construct three drawings to conventional drawing standards. They should also demonstrate that they can construct an assembly drawing of the three components with referencing and a parts list included on the template.
what your learners will do in this assignment
In this assignment learners will use standard drawing tools and techniques to produce three part drawings to an appropriate standard. 

In addition they will produce a fully referenced assembly drawing of the three components. 

what they will learn in this assignment
Learners will appreciate the conventions used in engineering drawing and learn to construct drawings using a minimum number of dimensions to fully convey the required information. They will also consider the correct presentation of assembly drawings and produce an assembly that contains all the necessary information required for accurate and repeatable assembly of the components.

guidance notes
This assignment can be linked to the Communications for Technicians unit — please refer to learning outcome 1 and grading criterion P2 (produce an engineering drawing/circuit/network diagram and sketches) and grading criterion P3 (identify and use appropriate standards, symbols and conventions in the production of an engineering drawing/circuit/network diagram). 
Detail drawings
Task number, task detail and grading criteria covered
This sample provides guidance and some indicative answers/drawings for most tasks in this assignment.

GRADE/LEVEL 
This work could lead to the achievement of grading criteria P4 and P5.

SAMPLE Answer

Task 1 

Learners should reproduce the drawings given in the task using appropriate conventions and techniques. Each drawing should be reproduced using an appropriate template. An example of one of the drawings is outlined in Figure 3a on the next page.

Task 2 

Learners should complete an assembly drawing with parts referencing and a parts list, although the parts list does not have to be on the drawing, as shown in Figure 3b below. However, if the parts list is separate it should be on a template that has numbering and cross-references to the assembly drawing. Poor sectioning should not affect whether or not the criterion is awarded. 
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	assignment title
	Circuit diagram


	Learner’s name
	Assessor’s name

	Date issued
	Completion date
	Submitted on

	Reference number for specification criteria
	Grading criteria

	Date achieved 
	Evidence

	Comments/feedback from assessor

	P6


	produce a circuit diagram with at least five different components which uses standards symbols 
	 
	
	


	Learner declaration

I declare that all the work submitted for this assignment is my own work or, in the case of group work, the work of myself and the other members of the group in which I worked, and that no part of it has been copied from any source.

I understand that if any part of the work submitted for this assignment is found to be plagiarised, none of the work submitted will be allowed to count towards the assessment of the assignment.

Signed: 
Date:


Circuit diagram
what you will learn in this assignment

You will use standard drafting techniques to produce a circuit diagram. 

Assignment objectives

In this assignment you will need to show that you can:

· use standard conventions and techniques to draw circuit diagram symbols to standard

· use standard conventions and techniques to connect and position the symbols to produce a circuit diagram.
What you will do in this assignment

You will construct separate symbol drawings and connect them to form a circuit diagram. You will use appropriate standards and an appropriate template drawing. Drawings will be constructed using standard techniques and conventions.

Task introduction

You are working as a trainee in a car assembly plant, which entails working in a variety of departments. Currently you are working in the drawing office and have been asked to prepare a circuit diagram because there has been a modification to the fluid power control unit that controls part of the assembly line. The circuit has been sketched by one of the maintenance technicians and an accurate circuit diagram produced to the expected standards is required. Your manager suggests that the symbols sketched may not be accurate and you will need to check against appropriate standards.

Task 1 

Using the details provided on the next page, produce a circuit diagram of the components, connected as shown. You should use conventional drawing techniques, ensuring that all drawings are accurately reproduced and use an appropriately constructed template.

This task provides evidence for grading criterion P6.
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Circuit diagram
assignment objectives
For this assignment learners should demonstrate that they can construct a circuit diagram with five separate components, using conventional drawing standards and an appropriate template. 

what your learners will do in this assignment
In this assignment each learner will use standard drawing tools and techniques to produce the circuit diagram to an appropriate standard. 

what they will learn in this assignment
Learners will appreciate the conventions used in circuit diagrams and learn to construct an accurate circuit diagram using the correct symbols, line types and an appropriate template. They will also consider the correct presentation of circuit diagrams and produce a drawing that contains all the necessary information. Learners should refer to hydraulic symbols using standards such as BS 2917-1:1993 and ISO 1219-1:1991. Alternatively, symbols are available to view at:

http://www.airlinehyd.com/KnowledgeCenter/Symbols.asp
http://www.hydraulic-gear-pumps.com/symbols.htm
http://www.roymech.co.uk/Useful_Tables/Drawing/Hyd_Pnue_symbols.html
guidance notes
This assignment can be linked to the Communication for Technicians unit — please refer to learning outcome 1 and grading criterion P2 (produce an engineering drawing/circuit/network diagram and sketches) and grading criterion P3 (identify and use appropriate standards, symbols and conventions in the production of an engineering drawing/circuit/network diagram). 

Circuit diagram
Task number, task detail and grading criteria covered
This sample provides guidance and some indicative answers/drawings for most tasks in this assignment.

GRADE/LEVEL 
This work could lead to the achievement of grading criterion P6.

SAMPLE Answer

Task 1 

Learners should reproduce the circuit on a standard template, using appropriate conventions and techniques. They should make reference to the given standards. An example of the drawing anticipated is given on the next page.
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	assignment title
	Computer aided drafting


	Learner’s name
	Assessor’s name

	Date issued
	Completion date
	Submitted on

	Reference number for specification criteria
	Grading criteria

	Date achieved 
	Evidence

	Comments/feedback from assessor

	P7
	prepare a template drawing of a standardised A3 sheet using a CAD system and save to file
	
	
	

	P8
	produce, store and present 2D CAD drawings of a given single-piece component and an assembly drawing of a product containing three parts
	
	
	

	M2
	explain how a given engineering drawing would be used and the reasons it is suitable for its intended audience
	
	
	

	D1
	evaluate the use of different methods of producing engineering drawings including manual and computer aided methods 
	 
	
	

	Learner declaration

I declare that all the work submitted for this assignment is my own work or, in the case of group work, the work of myself and the other members of the group in which I worked, and that no part of it has been copied from any source.

I understand that if any part of the work submitted for this assignment is found to be plagiarised, none of the work submitted will be allowed to count towards the assessment of the assignment.

Signed: 
Date:


Computer aided drafting
what you will learn in this assignment

You will use a computer system to prepare a drawing template and a variety of drawings to help you understand the difference between using computer aided drafting (CAD) and conventional drawing techniques. You will need to show that you understand how engineering drawings are used to communicate information effectively and can reflect upon the different methods of producing drawings used in engineering. 

Assignment objectives

In this assignment you will need to show that you can:

· use standard CAD conventions and techniques to produce and save an A3-sized template drawing

· use standard CAD conventions and techniques to produce, plot/print and save a CAD drawing of a 2D component

· use standard CAD conventions and techniques to produce, plot/print and save a CAD drawing of an assembly comprising three separate 2D components

· explain how a given engineering drawing would be used and its effectiveness in communicating information

· reflect upon the different methods of producing engineering drawings.
What you will do in this assignment

You will use a CAD system to construct an A3 template. Using this template you will initially produce a fully dimensioned single component drawing, which will then be used to help construct an assembly drawing. You will use appropriate standards and each drawing will be constructed using standard techniques and conventions.

You will produce a concise piece of written work to explain the use of engineering drawings in terms of suitability and effectiveness for a given audience.

Finally, you will produce a substantial piece of evaluative writing to reflect on the use of different methods of producing drawings.

Task introduction

You are completing your placement working as a trainee in a car assembly plant; during your time there you have worked in a variety of departments. Returning to the drawing office you find that a new CAD system has been purchased by the company. However, many of the drawing office staff have not used this system before! You are asked to prepare an A3 template drawing for use by colleagues engaged in manual drawing and CAD drafting. In addition you have been tasked to construct an assembly drawing and an associated part drawing, using existing part drawings for reference. You have been requested to do this to demonstrate to colleagues the ease of use, range of commands and drawing tools available using the new CAD software.

Task 1 

Using a CAD system produce an A3 template drawing in landscape format. You should select a suitable size for the border and text. The title box should be at the bottom of the sheet and include:

· name

· date

· projection symbol

· original scale

· title

· drawing number

· drawing units.
You should add any other information that you think appropriate and save the drawing in the correct format for assessment by your teacher/tutor. You should also plot/print your drawing to scale and submit this for assessment.

This task provides evidence for grading criterion P7.

Task 2

Using a CAD system produce an individual, fully dimensioned part drawing of the link, as outlined in Figure 5. You should use the template produced in Task 1 for the drawing and save it in the correct format. Upon completion of the part drawing of the link you should use appropriate techniques to generate a second drawing and an assembly drawing, with an associated parts list and balloon referencing. The assembly will consist of the Link, Pin and Rod as outlined in Figure 5. This drawing should also be saved correctly, as the electronic files will be required by your assessor. You should plot/print both drawings to scale, and submit these for assessment.

To help show what commands are used ask your teacher/tutor about obtaining 'screen dumps' and a witness statement/observation record before you start the task.
This task provides evidence for grading criterion P8.

Task 3

Colleagues in the drawing office are impressed with the techniques you have demonstrated and your knowledge of the software. They are also impressed with the drawings and circuit diagrams that you have previously produced. They explain that not all trainees have a full understanding of the reasons for the use of particular engineering drawings. You are asked to write a short report for the trainees, explaining why a variety of engineering drawings are used and why they are suitable for their intended audience. The report should include:

· single piece components

· circuit diagrams

· assembly drawings.
This task provides evidence for grading criterion M2.

Task 4

The drawing office manger is impressed with the short report you produced for colleagues and the CAD drawings created. You are asked to write a more substantial report. This report should evaluate the different methods of producing engineering drawings, from 2D and 3D pictorial sketches through to the use of 3D solid modelling CAD techniques. You will need to do considerable research and will also need to show that you have thought about all the drawing techniques you have demonstrated in the assignment work completed to date.

This task provides evidence for grading criterion D1.
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Computer aided drafting
assignment objectives
For this assignment learners should demonstrate that they can use a computer system to prepare a drawing template, an individual part drawing and an assembly drawing. They will save each file electronically to allow these files to be assessed and they will also plot/print each drawing.

what your learners will do in this assignment
In this assignment each learner will use standard CAD drawing tools, commands and techniques to produce the required drawings to the appropriate standard. 

what they will learn in this assignment
Learners will appreciate the uses and advantages of computer aided drafting. They will understand why different drawings are used for different purposes and give examples of the use of different drawings for different audiences. In addition they will reflect upon all the skills and techniques they have developed over the preceding assignments and complete a substantial evaluation of these methods including manual and computer aided techniques. 

guidance notes
This assignment can be linked to the Electro, Pneumatic and Hydraulic Systems and Devices unit – please refer to learning outcome 2 and grading criterion P5 (produce a circuit diagram to meet a given pneumatic system specification) and grading criterion P6 (produce a circuit diagram to meet a given hydraulic system specification). It can also be linked to the Computer aided Drafting unit – please refer to learning outcome 1 and grading criterion P1 (describe the advantages, compared to other methods, of producing drawings electronically using a CAD package). It can also be linked to the Communications for Technicians unit — please refer to learning outcome 4 and grading criterion P7 (select and use appropriate ICT software packages and hardware devices to present information).

You will need to supplement the learners work for P8 with a witness statement/ observation record and help provide 'screen dumps' to show the range of commands used. 

Detail drawings
Task number, task detail and grading criteria covered
This sample provides guidance and some indicative answers/drawings for most tasks in this assignment.

GRADE/LEVEL 
This work could lead to the achievement of grading criteria P7, P8, M2 and D1.

SAMPLE Answer

Task 1 

Learners should produce a standard template using appropriate conventions and techniques. The drawing should be saved in template format (rather than drawing format) if applicable. The outer rectangle of the template should be smaller than a standard A3 sheet (420mm x 297mm) to allow for plot/print alignment errors. A typical example that the learners should be familiar with from previous assignments is shown in Figure 2.

Task 2 

Learners should complete a part drawing and an assembly drawing, examples of which are given in Figures 3 and 4. The assembly drawing should contain parts referencing and a parts list, although the parts list does not have to be on the drawing, as shown in Figure 4. However, if the parts list is separate it should be on a template that has numbering and cross-references to the assembly drawing. The assembly drawing should be created using the template drawn in Task 1 and the link drawn in Task 2; these should be saved as drawing files using the correct file format. A witness statement/ observation record should be included along with relevant 'screen dumps' to show the range of commands used during the drawing task.
Task 3

Learners should produce a concise report explaining how and why different engineering drawings are used, giving the reasons for the format, particularly with reference to the intended audience. Reference should be made to the data contained in the title box of a drawing. More specific examples should include:

· Single piece components – learners should demonstrate an understanding of the requirement for a product to be manufactured correctly and to specification. They should explain the use of international standards to avoid any errors of interpretation. Similarly, learners should explain that a drawing needs to contain all the information required to manufacture the product. Correct dimensioning and techniques should be discussed, including problems related to the over-dimensioning of components. The importance of projection systems and sectional/auxiliary views should also be mentioned. 

· Circuit diagrams – learners should demonstrate an understanding of the requirements of circuit diagrams and the use of standard symbols for different disciplines (e.g. electronic, electrical, hydraulic, pneumatic). They should explain the use of symbols to represent components and the annotation of these components to indicate ratings such as relief pressure or resistance value, for example. 

· Assembly drawings - learners should demonstrate an understanding of the requirement for a product to be assembled correctly and to specification. They should explain that all parts should be referenced back to other drawings or specifications and that it should not be possible for a product to be assembled incorrectly.

Task 4

To complete Task 4 and gain the D1 criterion learners should demonstrate a 
thorough understanding of the different methods of producing engineering drawings. This should be a well-argued consideration of the advantages of using sketches, focusing upon the speed of production and the opportunity for rapid production of the sketched part. 3D sketching should be discussed with reference to the opportunity to visualise the product more clearly, often allowing the product to be represented with one view. However, the disadvantages should also be explored and factors considered such as the inaccuracy of the drawings in terms of length and shape, the lack of drawing standards in use, the difficulty of reading dimensions and the potential for errors of interpretation (cost of scrap, incorrect assembly, and incorrect manufacture). 

Manual drawing techniques should be considered in terms of the advantages over sketching as outlined above. The advantages of the use of CAD over manual drafting should include:

· the quality and accuracy of CAD

· the time saved by being able to produce complex shapes and models very quickly using the tools available

· the advantages of being able to transfer the drawing electronically both within the organisation and to customers, including links to other software such as CAD/CAM

· rapid drafting of lines, rectangles, circles and regular-sided figures (such as hexagons)

· automated dimensioning techniques

· options that allow objects to be swiftly modified (e.g. producing mirror images of symmetrical shapes, repeated copying of identical objects, stretching lines and objects, cropping and extending lines, moving/rotating/scaling of objects and rapidly producing chamfers and fillets).
Learners should appreciate, however, that the cost of hardware, software and training in the use of CAD systems is considerable, particularly when compared with the cost of purchasing pencil and paper! 

It is anticipated that learners will undertake sufficient research to allow them to consider 3D CAD systems, even though it is unlikely that they will be able to demonstrate any ‘hands on’ proficiency. They should consider the similarity with 3D pictorial techniques discussed earlier and show that many of the drawbacks originally mentioned can be overcome with this tool. Learners should explain the ease of generating orthogonal views from 3D models, and consequently how 2D drawings can be directly generated and dimensioned from these models. 3D models can aid the understanding and interpretation of complex designs, furthermore they can be linked with software packages to analyse stresses, clash detection, and aerodynamic characteristics etc. 
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