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	assignment title
	Circuit diagrams


	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
	using appropriate commands, produce a circuit diagram containing at least five components to appropriate standards
	
	
	


	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 diagrams

what you will learn in this assignment

You will use appropriate CAD techniques to produce a circuit diagram using recognised standards. 

Assignment objectives

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

· produce a circuit diagram containing at least five components to appropriate standards using appropriate commands
What you will do in this assignment

You will use an industry standard CAD package to produce a detailed circuit diagram to standard.

Task introduction

The focus of this assignment is on the production of a circuit diagram. This requires the ‘hands on’ use of a CAD package, using a range of commands, to produce five individual circuit components. These drawings of components will then be used to construct a circuit diagram. 

Task 1 

You work for a pneumatics company that uses CAD for designing products. It has become evident that showing simple pneumatic circuits on the drawings will be required. You are required to start compiling a library of pneumatic symbols to enable this process to evolve.

Draw the symbols shown in Figure 1 on the next page. 
Make a list of the commands used.

Task 2 

Using the symbols created in Task 1 produce the circuit diagram shown in Figure 2 on the next page. 

You should submit printed copies of your final drawings along with electronic copies of all drawings to the assessor. 

Make a list of the commands used.

This task provides evidence for grading criterion P4.
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Figure 1 Symbols to be drawn
Figure 2 Circuit diagram to be produced using the previously drawn symbols

Circuit diagrams 
assignment objectives
For this assignment learners should demonstrate that they can:

· produce a circuit diagram containing at least five components to appropriate standards using appropriate commands.
what your learners will do in this assignment
In this assignment learners will use an industry standard CAD package to produce drawings to standard; these drawings will then be used to produce a separate circuit diagram. This assignment should be tailored to suit the CAD package being used by the learners, as it will be completed while they still have relatively little experience of CAD. Consequently, it is appropriate for drawings to be constructed using the standard grid structure common to most CAD packages. 

what they will learn in this assignment
Learners will demonstrate CAD techniques, using a variety of commands, to produce complete 2D CAD symbols to appropriate standards. They will use these symbols to produce a circuit diagram. 

guidance notes
This assignment can be linked to Unit 2:  Communications for Technicians — please refer to learning outcomes 1 and 4 as well as grading criteria P2 (produce an engineering drawing/circuit/network diagram and sketches), P3 (identify and use appropriate standards, symbols and conventions in the production of an engineering drawing/circuit/network diagram) and P7 (select and use appropriate ICT software packages and hardware devices to present information). It could also be linked to the Engineering Drawing for Technicians unit – please refer to learning outcome 3 and grading criteria P6 (produce a circuit diagram with at least five different components which uses standard symbols).

Circuit diagrams

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.
SAMPLE Answer

Task 1 

· Learners should produce five pneumatic symbol components.

Task 2 

· Learners should use appropriate techniques such as copy and paste, drag and drop, symbol insertion routines, etc. to create the given circuit from the components produced.

· Electronic copies of the drawn components, in addition to print-outs of the circuit, should be used for assessment.
To ensure that an adequate range of commands has been used the learner’s list could be checked for validity.

	assignment title
	The advantages of CAD


	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
	describe the advantages, compared to other methods, of producing drawings electronically using a CAD package
	 
	
	

	P2
	describe the software and hardware required to produce CAD drawings


	 
	
	

	M1
	explain the relationship between CAD and other software/hardware used in manufacturing


	 
	
	

	D1
	justify the use of CAD in a manufacturing company


	 
	
	


	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:


The advantages of CAD 

what you will learn in this assignment

You will appreciate the advantages of producing drawings using a CAD package. You will demonstrate that CAD allows drawings to be produced electronically, which makes easy communication of data possible and allows the data to be accessed and used by other users and other software packages.

Assignment objectives

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

· identify a CAD software package and investigate its implementation in terms of the required operating system, minimum system requirements and cost

· investigate the necessary hardware required to run the chosen CAD package effectively and produce hard copies of drawings created

· explain the advantages of using a CAD package by comparing it with other methods of drawing or object creation.
What you will do in this assignment

You will investigate and use an industry standard CAD package to produce simple drawings and compare the techniques and tools used with other, more conventional techniques. You will research, using the Internet and other information sources, the hardware and software required to allow the CAD program to run effectively. You will also investigate three software packages that can interface and interpret CAD drawings in order to allow effective manufacture of components. Consequently, you will demonstrate how CAD can be used effectively in a manufacturing organisation and justify its use.

Task introduction

This assignment requires the ‘hands on’ use of a CAD package to allow comparison with more traditional techniques, as well as research into the hardware/software requirements of the given package and an investigation of the software packages and hardware that can interface with the CAD package.

Task 1

You are on a work placement for a small engineering company that has always used traditional manual drawing techniques and model-making. You have been given an evaluation copy of a CAD program and the drawing office manager has asked you to use it for a trial period and report on its effectiveness and suitability for the business. Write a brief report that describes the advantages of using CAD in comparison with manual drafting and model-making techniques. Using the given CAD software package you should produce a range of simple drawings that illustrate the advantages indicated in your report. You should make sure that you make reference to quality, accuracy, time, cost, electronic transfer of information and links with other software.

This task provides evidence for grading criterion P1.

Task 2 

The drawing office manager is impressed with your descriptions of the advantages of the software and the drawings it can produce. However, the company is still unsure whether or not to implement the CAD package used in Task 1. You have been asked to memo the drawing office manager indicating the software and hardware requirements to introduce this system. Using appropriate research techniques you should specify and describe the software/hardware requirements, including the operating system, minimum system requirements and any peripheral devices. 

This task provides evidence for grading criterion P2.

Task 3 

The company are finally convinced of the way forward. In Task 2 you were asked to describe hardware and software, now you need to identify how this can help the company in speeding up production and analysis, etc. The company currently uses 
sub-contractors for:

· model-making of prototypes

· stress analysis

· writing CAM programs for CNC machines.
The drawing office manager asks you to investigate whether CAD models could reduce the reliance on using these sub-contractors. Write a short report indicating software packages that can be used in conjunction with CAD to perform the above operations.

This task provides evidence for grading criterion M1.

Task 4 

The company have reached the stage when the order is to be placed for the necessary hardware and software. However, the drawing office manager is somewhat concerned that when you complete your work placement the necessary skill for using the system may be lost. The company can see disadvantages to using this technology, particularly without you! Write a detailed memo to your manager explaining the advantages and disadvantages of the system and how the company can successfully overcome any drawbacks to implementing the system. In other words, justify the suggestions of software and hardware requirements that you made in Task 2.

This task provides evidence for grading criterion D1.

The advantages of CAD 

assignment objectives
For this assignment learners should demonstrate that they can:

· identify a CAD software package and investigate its implementation in terms of the required operating system, minimum system requirements and cost

· investigate the necessary hardware required to run the chosen CAD package effectively and produce hard copies of drawings created

· explain the advantages of using a CAD package by comparing it with other methods of drawing or object creation.
what your learners will do in this assignment
Learners will investigate an industry standard CAD package that can be used to produce simple drawings and compare the CAD techniques and tools used with other, more conventional techniques. They will research, using the Internet and other information sources, hardware and software requirements to allow the CAD program to run effectively. They will also investigate other software packages that can interface and interpret CAD drawings to allow effective manufacture of components. Consequently, they will demonstrate how CAD can be effectively used in a manufacturing organisation and justify its use. 

what they will learn in this assignment
Learners will appreciate that CAD is a valuable tool in producing accurate drawings that are of a high quality. They will understand that there are a variety of time saving tools within CAD packages and that the electronic transfer of data is essential for effective communication. CAD systems can be linked to other software and hardware and can be used to rapidly convey design solutions to both internal and external customers.

guidance notes
This assignment can be linked to the Communications for Technicians unit — please refer to learning outcome 4 and grading criteria P7 (select and use appropriate ICT software packages and hardware devices to present information). It could also be linked to the Computer Aided Manufacturing unit – please refer to learning outcome 2 and grading criteria P3 (explain how the interface between design and manufacture can be integrated using suitable CAD/CAM software). 

The advantages of CAD 

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

GRADE/LEVEL 
This work could lead to the achievement of grading criteria P1, P2, M1 and D1.

SAMPLE Answer

Task 1

Learners should produce a brief report to outline the advantages of using CAD over traditional drafting techniques. The written report should highlight:

· 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.
The report should be supplemented by examples from the learner’s own experience of using the software to include:

· 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.
This supporting evidence will generally be included as printed examples, although learners should be given the opportunity to include electronic files for viewing by the assessor, as this is an illustration of another advantage of using CAD. In this case the assessor should make a written commentary about this evidence for verification purposes.

It is anticipated that this assignment may well be one of the first few assignments undertaken by the learners and that they may be relatively new to using the software. Consequently, assessors should be satisfied with relatively straightforward examples of learner work to underpin the report. However, the learners should be expected to identify relatively complex examples from their own research.

Task 2 

Learners should research the hardware and software requirements of the system they have been using, typically the specification would be similar to the example given below and include appropriate descriptions:

· Intel® Pentium® 4 processor, 2.2 GHz recommended 

· Microsoft® Windows Vista™, Windows® XP Home and Professional (SP2), Windows® 2000 (SP4) 

· 512 MB RAM 

· 750 MB free disk space for installation 

· 1024x768 VGA with True Colour 

· Microsoft® Internet Explorer® 6.0 (SP1 or higher).
In addition learners should indicate and describe appropriate input, output and storage devices and, using the Internet and other methods, should give examples of suitable:

· CAD plotters

· graphics tablets

· light pens

· digitisers

· joysticks

· monitors

· storage devices.
Task 3 

Learners should research different interface packages and include them in a memo similar to the example shown below.
Memo
To: Drawing office manager

CAD software is very useful for producing drawings, but it can also be used for:

1. CAD/CAM 
The drawings our designers are producing do not need to be printed off then supplied to skilled programmers to produce code for manufacture, we can transfer the drawing data quickly into a computer aided manufacture (CAM) package, which can translate the file into a series of instructions that can be transferred straight to the machine.

2. Rapid prototyping 
We should consider using rapid prototyping instead of having to manufacture prototype steel components at great cost and having to wait a significant time for their production. This technology will allow us to manufacture accurate models quickly. We can then show these to customers to allow them to discuss the design and test the fit and positioning, which will mean that we can get feedback quickly and alter the design if necessary.

3. FEA (Finite Element Analysis) 
FEA will allow our engineers to perform stress analysis on any 3D models created using the CAD software. As with rapid prototyping, this will enable us to analyse and test design ideas without resorting to costly prototypes. It also allows us to save time on testing and allows redesign to be conducted quickly. The use of FEA should also help in reducing customer recalls.

Task 4
The grading criterion D1 refers to justifying. Learners should demonstrate an understanding of the disadvantages, as well as advantages, of using CAD and associated technology. They should justify the use of CAD in a memo similar to the example shown below.
Memo
To: Drawing office manager

CAD software is very useful and, as previously reported, has great advantages in terms of quality, accuracy, time saving and cost. However, there are some drawbacks to using CAD, these include:

The cost of the software/hardware

The software is not cheap and will require updates at regular intervals, as will the operating system and the hardware. This is comparable with other software and hardware used in the business and the cost implication is no greater than for the standard business software currently used.

Training

Current drawing office staff will need to be trained in how to use the software. This could be done through the local college/training provider or by bringing in specialist consultants. The time taken to adapt to the system will be soon recouped in time saved producing drawings and the subsequent use of these drawings as templates for other drawings. Current research suggests that over 70% of CAD drawings are actually adaptations of existing CAD drawings.

Additional software/hardware

Software such as FEA will have a cost implication but the cost reduction and time saving from not having this work sub-contracted will be beneficial to the organisation. 

Rapid prototype hardware and material is expensive but nothing like as expensive as having accurate models or prototypes custom made; more importantly, the time saving is substantial. Similarly, the expertise required to produce CAM programs will no longer be necessary, as the software will produce the programs from the CAD drawings. 

Summary

There will be some initial cost in software and hardware. Similarly, training will be required initially, which will have a cost implication. However, the long-term benefits of both will be cost reducing and time saving for the business.

	assignment title
	Detailed CAD 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

	P3
	using appropriate commands, produce 2D CAD detail drawings of five components that make up an assembly or sub-assembly to given standards
	 
	
	

	P5
	using appropriate commands, produce an assembly drawing and exploded view of an assembly or sub-assembly containing at least five parts


	 
	
	

	M2
	explain how the range of commands used to produce CAD drawings can impact drawing production
	 
	
	


	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:


Detailed CAD drawings

what you will learn in this assignment

You will demonstrate CAD techniques, using a full range of commands, to produce complete 2D CAD drawings to appropriate standards. You will use these drawings to produce an assembly drawing and an exploded view, and will consequently appreciate the speed and accuracy of these techniques. 

Assignment objectives

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

· using appropriate commands, produce 2D CAD detail drawings of five components that make up an assembly or sub-assembly to given standards
· using appropriate commands, produce an assembly drawing and exploded view of an assembly or sub-assembly to given standards
· explain how the range of commands used to produce CAD drawings can impact drawing production.
What you will do in this assignment

You will use an industry standard CAD package to produce fully dimensioned drawings to standard; these drawings will be used to produce a separate assembly drawing and an exploded view drawing. You will then explain how the range of commands used and available can impact upon drawing production.

Task introduction

The focus of this assignment is the production of 2D CAD drawings. This requires the ‘hands on’ use of a CAD package, using a full range of commands, to produce five individual fully dimensioned CAD drawings. These drawings will then be used to construct assembly and exploded view drawings. To achieve the Merit criterion you will need to explain how the range of commands used to produce CAD drawings can impact on drawing production. 

Task 1

You work for a company that uses CAD for new products but has a considerable number of archived drawings created using manual drafting techniques. You have been tasked with producing an assembly and exploded view drawing of a sub-assembly. In the process you are to update the manually drafted drawings to produce CAD versions of the set of five drawings that meet BS 8888. 

You should submit printed copies of your final drawings along with electronic copies of all drawings to the assessor. You should also make a list of the commands used.

The drawings are shown on the next page.

This task provides evidence for grading criteria P3 and P5.

Task 2 

Having completed the CAD exercise the drawing office manager asks you to write a short report comprising an explanation on how you used the range of commands available to construct each of the drawings and summarise the impact this had on drawing production.

This task provides evidence for grading criterion M2. 
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Detailed CAD drawings 

assignment objectives
For this assignment learners should demonstrate that they can:

· using appropriate commands, produce 2D CAD detail drawings of five components that make up an assembly or sub-assembly to given standards
· using appropriate commands, produce an assembly drawing and exploded view of an  assembly or sub-assembly to given standards
· explain how the range of commands used to produce CAD drawings can impact drawing production.
what your learners will do in this assignment
In this assignment learners will use an industry standard CAD package to produce drawings to standard, which will then be used to produce a separate assembly drawing and an exploded view drawing. They will then explain how the range of commands used and available can impact on drawing production. This assignment should be tailored to suit the CAD package being used by the learners and, if appropriate, 3D models of the components can be constructed. If this approach is taken it is important that 2D views, fully dimensioned, can be developed from the 3D models. 

what they will learn in this assignment
Learners will demonstrate CAD techniques, using a full range of commands, to produce complete 2D CAD drawings to appropriate standards. They will use these drawings to produce an assembly drawing and an exploded view, and will consequently appreciate the speed and accuracy of these techniques. 

guidance notes
This assignment can be linked to the Communications for Technicians unit — please refer to learning outcomes 1 and 4, as well as grading criteria P2 (produce an engineering drawing/circuit/ network diagram and sketches), P3 (identify and use appropriate standards, symbols and conventions in the production of an engineering drawing/circuit/network diagram) and P7 (select and use appropriate ICT software packages and hardware devices to present information). It could also be linked to the Engineering Drawing for Technicians unit – please refer to learning outcomes 3 and 4, as well as grading criteria P4 (produce detail drawings of three given single-piece components), P5 (produce an assembly drawing of a product containing three parts) and P8 (produce, store and present 2D CAD drawings of a given single-piece component and an assembly drawing of a product containing three parts). 

Detailed CAD 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 P3, P5 and M2.

SAMPLE Answer

Task 1 

Learners should produce five fully dimensioned drawings to BS 8888. These drawings should be presented on an appropriate template, although constructing this template is not a requirement of the assignment. The template could be:

· obtained from the samples often included with software packages

· produced as part of the learning activities leading up to this assignment

· produced by the teacher/tutor and distributed to learners

· produced to meet the requirements of the Engineering Drawing for Technicians unit (P6) if this is a pre-cursor to this qualification.
Typically the part drawings should be presented in a similar manner to the example shown on the next page. The following pages give examples of what the exploded view and assembly drawing should look like.

To ensure an adequate range of commands have been used, the learner's list could be checked for validity.
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Task 2 

The grading criterion requires learners to explain how the range of commands used to produce CAD drawings can impact on drawing production. Clearly the description will depend upon the particular software package being used but would normally be a commentary on the sequence of techniques used to produce the drawings. For example:

Producing the pin

Starting with a new template a series of horizontal and vertical guidelines were generated by copying baselines *mm, *mm and *mm. The guidelines were created on a level that is switched off but is accessible for editing purposes, if required. This is very useful if amendments need to be made later. Using the preset centre linestyle the centre line was constructed and the outline of the pin was constructed, on the drawing level, by simply connecting the guideline to the intersections with the automatic object selection tool. The circle was added by automatic selection of the intersection for the centre and inputting the diameter. The dimensions were then added using the automatic dimensioning tools; a separate level was created for these and text-editing tools allowed the pre-defined text to be amended to suit.

Finally, the scaled print-out was generated using the plotting dialog box and selecting the correct scale features.

Learners should be able to demonstrate how a range of commands has been used through a brief description of the construction of each of the five components. A short summary should explain how CAD impacts on drawing production and should include factors such as:

· CAD drawings can be copied to produce assemblies and exploded views without further drawing by the equivalent of ‘dragging and dropping’

· modification commands such as move, copy, etc., can speed up drawing production

· automatic dimensioning routines allow precise, quick, and accurate dimensioning of drawings

· automatic linestyle and text options allow neat, speedy annotations

· use of templates and print techniques produce fast, accurate hard copies of drawings.
	assignment title
	3D CAD


	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
	interpret the properties of an engineering component or circuit from a given CAD drawing
	 
	
	

	P7
	within a 3D environment construct a 3D CAD drawing as a surface and solid model
	 
	
	

	M3
	explain how 3D CAD models can be used in the design process
	 
	
	

	D2
	evaluate the impact of the use of 2D and 3D CAD models on final design requirements
	 
	
	


	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:


3D CAD

what you will learn in this assignment

You will develop your CAD skills by producing 3D models from 2D drawings. In addition, you will interpret data from your drawings to provide design information.

Assignment objectives

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

· read and interpret a 2D CAD drawing and produce a 3D surface model from the given data
· read and interpret a 2D CAD drawing and produce a 3D solid model from the given data 
· use the appropriate tools to extract design data from your 3D drawings 
· interpret the data obtained in a practical situation. 
What you will do in this assignment

You will use an industry standard CAD package to produce 3D CAD models to given standards.

Task introduction

This assignment requires the use of 3D drafting tools to produce surface and solid models. It requires the ‘hands on’ use of a CAD package, using a range of commands, to produce two drawings. These drawings will then be used to determine information that you can use in design calculations.

In a separate activity you explain how 3D CAD models can be used in the design process and draw conclusions on their impact on final design requirements.

Task 1

You work for a small die casting facility. Your employers are quoting for the supply of a series of aluminium components for the aerospace industry. The components are used to locate key fixings on a rail storage system. The customer has 3D drawings of the system and will require a 3D component drawing to ‘import’ into this drawing. The first of these components is detailed below in Figure 1.

You are required to produce separate drawings showing:

· a 3D surface model

· a 3D solid model.

You should submit printed copies of both drawings, along with electronic copies, to the assessor.

This task provides evidence for grading criterion P7.
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Figure 1 3D component to be drawn
Task 2 

In addition to being able to import the component you have produced into a customer drawing, the customer is concerned about keeping all structures as lightweight as possible. Consequently, the mass of all components is required. You should use appropriate CAD tools to allow you to determine the mass of the component. The density of the aluminium used is 2600 kg/m3. 

Your employers are also keen for this information, but the surface area of the components is more important, because each one is to have a light protective coating and the cost of this needs to be built into the quote.

Produce a brief memo, including the data retrieved from the software, indicating mass and surface area of the component; in addition, briefly explain other key data that can be extracted from the drawing. 

This task provides evidence for grading criterion P6.

Task 3

The customer is pleased with the drawings you produce and the company wins the order. Your employers are also pleased, however, they consider the use of 3D CAD of little benefit in their normal line of work. You disagree and so are asked how 3D modelling techniques can be used more generally in the design process. Write a brief report to explain this.

This task provides evidence for grading criterion M3.

Task 4

In preparing the report for Task 3 it becomes evident that the company does not really grasp the idea of how computer aided drafting is used to inform the design process. You discuss the impact of using 2D and 3D CAD with your employers and they suggest that you write an addendum to evaluate the impact of both 2D and 3D CAD models on final design requirements.

This task provides evidence for grading criterion D2.

3D CAD

assignment objectives
For this assignment learners should demonstrate that they can:

· read and interpret a 2D CAD drawing and produce a 3D surface model from the given data
· read and interpret a 2D CAD drawing and produce a 3D solid model from the given data 
· use the appropriate tools to extract design data from your 3D drawings 
· interpret the data obtained in a practical situation. 
what your learners will do in this assignment
In this assignment learners will use an industry standard CAD package to produce a 3D CAD surface model and a 3D solid model of the component shown in Figure 1. These models will then be used to provide data on surface area as well as data to allow the mass of the component to be determined.

what they will learn in this assignment
Learners will develop 3D drafting skills and learn how to produce and interpret 3D models. They will begin to understand the opportunities for using 3D CAD techniques and appreciate the wealth of useful data available from this kind of drafting.

guidance notes
This assignment can be linked to the Communications for Technicians unit — please refer to learning outcomes 1 and 4, as well as grading criteria P2 (produce an engineering drawing/circuit/network diagram and sketches) and P7 (select and use appropriate ICT software packages and hardware devices to present information). It could also be linked to the Computer Aided Manufacturing unit – please refer to learning outcome 2 and grading criterion P3 (explain how the interface between design and manufacture can be integrated using suitable CAD/CAM software).

3D CAD

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 P6, P7, M3 and D2.

SAMPLE Answer

Task 1 

Learners should produce one solid model and one surface model of the given component. Electronic files should be submitted in addition to hard copies.

Task 2 

Memo

To: 

Drawing office manager

From:
A. Student

Subject:
Drawing properties
Date:
01/06/2007

With reference to customer requests regarding the properties of the fixing block.

Please see the attached file which gives the properties from the solid model. From this information the mass of the block can be calculated:

The volume of the block is 66320 mm3

Consequently, dividing by 10003 to convert mm3 to m3:

66320/10003 = 66.32 x 10-6 or 0.00006632 m3
Density (() = mass(m)/volume(V)

Given that the density is 2800 kg/m3

Mass =   ( x V = 2800 x 66.32 x 10-6 = 0.186 kg or 186 grammes

Similarly, using the appropriate area tool: 

· Area = 14236.0000, Perimeter = 0.0000

Please note that other useful design data can be generated, which may be of use when performing engineering design calculations on this or other components designed by the company.

Data provided by the software:

----------------   SOLIDS    ----------------

Volume:                  
66320.0000

Bounding box:         
X: 0.0000  --  40.0000

                      

Y: 0.0000  --  55.0000

                      

Z: 0.0000  --  40.0000

Centroid:             

X: 20.0000

                      

Y: 25.2636

                      

Z: 20.2569

Moments of inertia:   
X: 91863333.3333

                      

Y: 73268373.3333

                      

Z: 91136293.3333

Products of inertia: 
XY: 33509600.0000

                     

YZ: 33583160.0000

                     

ZX: 26868800.0000

Radii of gyration:    
X: 37.2176

                      

Y: 33.2381

                      

Z: 37.0701

Principal moments and X-Y-Z directions about centroid:

                      

I: 22320747.9292 along [1.0000 0.0000 0.0000]

                      

J: 19480875.8332 along [0.0000 0.9920 -0.1265]

                      

K: 22325205.4294 along [0.0000 0.1265 0.9920]

Task 3

Learners should write a brief report concentrating on the following points.
Rapid prototyping
3D CAD models can be saved in appropriate file formats, such as STL files, which can allow 3D models to be printed in a matter of minutes. This allows customers and design staff to hold a perfect model in their hands and investigate design aspects, such as how well the product will fit into its location, whether it is accessible for maintenance or fitting/assembly, etc.

CAD/CAM

3D CAD models can be imported into CAM software, again using appropriate file extensions such as .dxf files. This allows the product to be manufactured directly from the drawing.

Mass properties

3D solid models allow important design information to be obtained from the drawing. This can be the surface area for coating purposes or volume to determine the amount of material required for manufacture. Other more complex values such as the radius of gyration and moment of inertia are used in calculations for dynamic properties, useful when calculating torque and speed requirements of objects such as flywheels or rotating components.

Assembly requirements 

When several 3D models are required to assemble or interact, they can be brought together in one drawing. These models can also be used in conjunction with animation software in order to detect clashing parts. An example of this might be in robotics or engine components. 

Task 4

This activity requires learners to reinforce arguments made in Task 3. The addendum to the report should focus on the benefits of both 2D and 3D techniques – learners’ reports should feature some of the following.

Clarity of drawings

CAD techniques give drawings that are neat, clear, easy to read and are set in a consistent format. Amendments are simple to make and the drawings do not degrade over time.

Customer focus 

Customers can be e-mailed drawings in drawing or PDF formats. These can be quickly assessed and commented upon. 3D models can be viewed, rotated and studied, and the whole design process can be speeded up to meet deadlines.

Speed of production

When similar products are required, an existing drawing can be used as a ‘base’ drawing which can then be simply modified to produce a new design. Common features, such as fastenings, fittings and connectors, can be inserted into drawings from a library of pre-drawn symbols, which also aids speed of production.

Simultaneous working

Large drawings can be worked on simultaneously, for example a building can be outlined and whilst the details are being finalised, features such as electrical, heating and ventilation, plumbing, etc., can be commenced on the same outline.

Accuracy 

Because the 2D and 3D drawings/models can be produced to such a high degree of accuracy, they can be studied for size and shape information, particularly with relevance to matching parts and concerns such as limiting wall thickness on component or assembly complications.
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