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1:
Sketching engineering components
Engineering requires the use of accurate specifications and standards, which are often presented using engineering drawings, particularly when products are being manufactured. However, whilst 2D orthographic projection is the conventional method for representing components, this does not always clearly represent the true appearance of a product or component, particularly to the untrained eye! For example, consider the alternatives shown below. Regular, solid objects can be represented isometrically to give a 3D view, and isometric squared paper can be used to construct drawings both quickly and efficiently.
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activities

Task 1

In pairs, discuss the pros and cons of using pictorial techniques to represent engineering components. Produce a list of benefits and a list of limitations.

Task 2

Produce an isometric drawing of the block shown below. Use the grid shown, which represents 10mm intervals, to determine the size of your drawing.

[image: image2.png]



points for discussion

· How would sections such as hollow (square and round) tube be represented?

· How can common objects such as nuts, bolts and screws be represented?

· What is the difference between oblique, isometric and orthographic projection?

2:
Using drawing standards
Engineering requires the use of consistent specifications and drawing standards. These are often presented using engineering drawings, particularly when products are being manufactured. Certain terminology is used on engineering drawings and it is important that this language is fully understood by everyone who might need to extract information from a drawing. Consequently, engineering drawings are produced using templates, which already contain all of the standard information necessary for manufacture. 

activities

Task 1

Using appropriate research and resources interpret the following terms:
· AF 

· ASSY

· CRS

· CL

· CHAM

· CSK

· CBORE 

· (
· DRG

· EQUI SP

· HEX

· MATL

· NO.

· PCD

· RAD

· SCR

· SPEC

· SFACE

· THD

Task 2

In groups of three construct a list of all the essential information that should be present on a template drawing. Using this information, each select one of the following and neatly construct a template drawing using squared or graph paper:

· A4 portrait template
· A4 landscape template
· A3 landscape template.
On completion of this case study you may wish to check your work with the example given in Case study 3.

points for discussion

· Which standards should you refer to in your template?

· How are common features such as springs or threads represented in engineering drawings?

· How can repeated items be represented?

3:
Common features

Engineering drawings feature many common features that are used to represent different elements. In Case study 2 some of the commonly used abbreviations were considered, along with the information required on drawing templates. However, when constructing drawings, the arrangement of views and the use of different types of lines used should also be considered.
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Orthographic projection is the widely used method of constructing engineering drawings. There are two variations, third angle projection and first angle projection, often indicated by use of one of the symbols shown below.

activities

Task 1

Different lines are used in different situations, using appropriate references fill in the spaces to complete the table shown below:

	Type of line
	Description of line
	Where line is used
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	Continuous, thick


	Visible outline and edges

	
	Continuous, thin
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	Centre lines, pitch lines



	
	Chain thin, thick at ends and change of direction


	


Task 2
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The isometric drawing shown below has ‘short’ edges that are 50mm in length and ‘long’ edges that are 100mm in length. The holes are centrally positioned in each of the 50mm x 50mm faces and are 25mm square. Draw an accurate front, side and plan view using third angle projection.
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points for discussion

· Why are there two projection systems and when/where is each one used? 

· What techniques would an engineer use to ensure different line widths are accurately and consistently applied?

· How can you ensure that views are evenly spaced when constructing three-view orthographic projections of given engineering products?

4:
Accurate drawing construction
Engineering requires the use of accurate sizes and dimensions in drawing. An example of a typical engineering drawing is given on the next page. It displays some of the techniques outlined in previous case studies alongside features not previously covered.

The use of sections to show internal details of components is a common method. Dimensions should be added to drawings, as shown, to allow accurate manufacture. It should not be necessary for a dimension to be calculated from the drawing, or for the drawing to be scaled. However, there should be no more dimensions than are necessary to manufacture the component. Surface finish symbols allow appropriate methods of manufacture and the required quality of finish. Similarly, thread details ensure that the correct drills/taps are used to allow assembly. 
activities

Reproduce the drawing shown on the next page, including the template, all dimensions and notes.

points for discussion

· Using the drive adaptor drawing, number each feature and produce a key that explains their uses. Include line types, different dimensioning techniques and the elements of the title box.
· What does the issue number refer to? Why could there be a different issue number?

· What is the purpose of the ‘checked by’ box on the drawing?  
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5:
Assembly drawings
Once components have been manufactured to the specifications given in an engineering drawing they can be assembled. This requires the use of a different drawing, one that is unlikely to have any dimensions. Assembly drawings are used to indicate the method of assembly and the parts required, along with any special assembly instructions. Parts lists are often used to indicate the individual part references, along with the number of parts required.
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Construct three separate fully dimensioned part drawings, as shown below, using an appropriate template in each case. The drive plate and collar should be shown as sectional elevations. Then, on a separate template, produce a sectioned assembly drawing and parts list, ensuring that you also include an appropriate split pin to secure the assembly. Inserting the pin into the large face of the collar assembles the parts; the drive plate is then placed over the pin/collar assembly (large face first). Finally, a split pin is inserted into the 5mm diameter hole and the legs are bent back to secure the completed assembly. 
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points for discussion

· Why are assembly drawings used instead of exploded view drawings?

· Is it always necessary to produce three views when using orthographic projection techniques?

· Is it always necessary to draw all the parts in an assembly?
· In what circumstances might you add a dimension to an assembly drawing?

6:
Circuit diagrams
Assembly drawings are often used to bring together engineering components. However, the use of circuit diagrams allows engineers to build, diagnose and repair electrical/electronic, pneumatic and hydraulic circuits. The use of ‘grids’ is often helpful when constructing circuits, as is the use of specialist templates allowing evenly proportioned blocks to be quickly and easily reproduced.

activities

Use templates as necessary to reproduce the circuit shown here.
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points for discussion

· How can circuit diagrams be easily reproduced by non-manual drafting methods?

· In addition to the circuit symbols, what other information can be added to circuit diagrams?

· What tools make manual drafting of circuit diagrams quick and consistent?

7:
Introduction to computer aided drafting (CAD)
Drawings produced using a CAD system can produce accurate, rapid and consistent drawings. These drawings are easy to reproduce to a standard format using the tools available in CAD software, it is also useful to create and use template drawings, allowing standardisation within an organisation.

Standard sheet sizes used are:

· A4
297mm x 210mm

· A3
420mm x 297mm

· A2
594mm x 420mm

· A1
841mm x 594mm

· A0
1189mm x 891mm.
When constructing a template it is usual to construct a ‘frame’ that is smaller than the sheet size, and to contain the title block and drawing area within this ‘frame’. If you have completed Case study 2 you will have some understanding of the requirements of a template drawing. In that exercise squared or graph paper can be used to construct the template – similar drawing tools are available in CAD software.

activities

Using the ‘grid’ function of the CAD system (if necessary), set to 10mm, construct an A3 template to the specification shown on the next page. You should use appropriate text commands to add the title box text. The text should be positioned using the ‘grid’ or similar drawing tools, and must be aligned. Save the file using an appropriate name.
points for discussion

· What other information is often placed on template drawings?

· How can a company logo be placed on the template? 

· Research different CAD software. What packages are commonly used in industry?
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8:
Drawing in CAD
Drawings produced using a CAD system can be constructed and modified quickly and efficiently; they can also be combined to produce assembly and exploded views from individual part drawings. CAD drawings allow a variety of line styles to be used and drawing tools allow rectangles, circles and lines to be quickly and accurately placed on drawings. Features such as automatic dimension and hatching routines along with powerful editing options allow drawings to be annotated and amended with ease. 

activities

Task 1

You are to use the template completed in Case study 7 (or similar) to complete the three drawings shown on the next page. Place each view on a separate template with a different drawing number. (You may recognise the components from Case study 5.)

In this exercise you are going to draw the views shown, rather than sectional views. 

Task 2

Construct an assembly drawing from the drawings constructed in Task 1. You should use appropriate techniques depending upon the software used, such as ‘drag and drop’, ‘copy and paste’, etc. Use the template completed in Case study 7 (or similar). The completed assembly should be similar to that shown in the given assembly drawing, represented in the diagram following the detail views.
points for discussion

· How can standard parts be inserted into drawings without having to be drawn?

· Produce a list of drawing tools and editing tools with a brief description of the function of each.
· What hardware is required to construct CAD drawings and produce hard copies?
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