
Computer Aided Design (CAD)
SolidWorks
Dr Kevin Rogers
Learning Objectives
LO1 Interpretation of Technical Drawings

· Introduction to BS8888

· Drawing Symbols and dimensions

· Orthographic and isometric views
· Introduction to tolerancing
LO2 Fundamentals

· User interface

· Sketching commands including: line, arc, circle, fillet, chamfer and spline
· Dimension tool
· Display commands including: pan, zoom, and rotate.

· Editing commands including: move, erase, extend, trim, and rotate.

· Creating 3D geometry including: extrude, revolve, extrude and revolve cut

· Creating 3D features including: fillet, chamfer, holes, threads, counterbores and countersinks

LO3 Parametric modelling

· Design approaches to 2d and 3d geometry
· Relations
· Reference Geometry including: Planes, centrelines, construction lines
· Sketch Patterns and offset entities
· 3D Patterns 

LO4 Further Features

· Sweeps

· Lofts

· Multi-configurations

· Design and configuration tables

· Surface Modelling 

LO5 Assemblies

· Assembly constraints and the relationships between components, including: mate angle, insert and tangent constraint assembly relationships.

· Modification to 3D components due to assembly constraints.

· Consideration of assembly, including storyboarding, component relationship.

LO6 Output of Technical Drawings
Drawings to be produced to British Standard BS 8888 
· 2D paper space, including: drawing template, scale, size, title block, editing

· creation of component drawings, including: an orthogonal base view and projected

· views, appropriate scale, detail views, dimensioning, and centre lines

· creation of an assembly drawing, including parts list or bill of materials (BOM)

· Exploded assembly views

Resources
Download Solidworks

· Go to the Hwb website https://hwb.uwtsd.ac.uk
· Login using you student IT account​

· Go to the Student Dashboard​

· Click on ‘Helpdesk & Report Issues’​

· Click on ‘Service Now’​

· Click on ‘IT Services’
· Click on ‘Request Something’​

· ​Select Solidworks from the list​
· Select ‘Personal Device’

· Tick to agree to installation and maintenance agreement

· Click on ‘submit’

· You will be sent an email to your student account which has a link ‘solidworks’ to follow

· The link will take you to a share point which provides all of the files required and an ‘installation instructions’ file which explains the rest of the process

Textbooks:

Tickoo, S., 2020. SOLIDWORKS 2020 for Designers. Cadcim Technologies.

Shih, R., 2021. SOLIDWORKS 2021 and Engineering Graphics. SDC Publications.

Lombard, M., 2018. Mastering SolidWorks. John Wiley & Sons.

Tran, P., 2021. SOLIDWORKS 2021 Advanced Techniques. SDC publications.

Websites:
Solid works training files and community:
https://my.solidworks.com/training
Youtube channels with solidworks tutorials: 
https://www.youtube.com/watch?v=nf0sa206DIQ&list=PLROUP1bV8REQmZgDTTJ0JCanXS8uySo-4 

https://www.youtube.com/channel/UCtwaWPOXEBysZLh1rrPzwFw
Conference Presentations on 3D modelling: https://www.3dexperienceworld.com/website/59830/ 
Open source CAD files: 

https://grabcad.com/
Tutorials

Write down the information can be taken from the following Technical Drawing:
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Fill in the following table from the technical drawing in the previous task:
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The following sketch shows various orthographic views of an object:
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a. Match the correct view (A to E above) to the numbers for first angle projection:
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b. Match the correct view (A to E above) to the numbers for third angle projection:
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The following sketch has been poorly dimensioned. Correctly dimension the orthographic views as per BS8888 standards:
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Spot the mistakes in the following Technical Drawing:
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Identify on the figure:

c. The UCS icon

d. Feature Manager
e. The command ribbon

f. Graphics area
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Explain the following:

g. What is the purpose of planes? 

h. Which plane should we start our sketch on? 

i. At which point do we start the sketch?
a. Draw a 200 line
b. Draw a 100x100 square
c. Draw a 100 diameter circle
d. Draw a 100 radius arc
e. Use the dimension tool to double the sizes
f. Use the move tool to move the shapes
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Draw a 100 x 100 square with
a. 20mm chamfer
b. 30mm chamfer
c. 15mm fillet
d. 20mm fillet
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Draw an ‘S’ 40mm high and 20mm wide
a. Use the spline control vertex feature to draw the ‘S’
b. Use the dimension tool to get the size right
c. Use the offset feature to 2mm to get the double line
d. Draw 2 straight lines to join the splines
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Extension

[image: image17.emf]
Recreate the technical drawings of tasks 12, 13 and the extension if complete.
Recreate the following part using relative coordinate system, extruded to 10mm:
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Recreate the following part extruded to 10mm, using compound shapes and the trim tool:
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Recreate the following part extruded to 10mm using compound shapes and the mirror tool:
[image: image20.png]—{ 10 [=—30—= 10 |=—

10

10





Use the search bar to make quick snaps bar visible. Use snaps and relations to make the part extruded to 10mm.
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Extension
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Extension
Create a cube then place the following additional planes:

j. In the middle of the cube paralell to a face

k. In the middle of the cube diagonally

l. Parallel and offset by 20mm from a face x3

m. At 35 degrees to a face about an edge
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Extension
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Extension
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Assemble the parts in folder ‘mate, flush, offset’
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Assemble parts in folder 'insert and angle’
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Assemble the parts in folder labelled ‘tangent’
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Create the following assembly using the files in folder ‘Scissor Jack’. Chosse appropiate nuts and bolts from the design library.
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Create the following assembly using the files in folder pistons. Use the pattern tool to repeat parts.
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Extension

You’ve got a box of Lego on the MS Teams group! Build something cool. 
Create the following assembly. Create each part separately and use the appropriate assembly features to assemble the parts. Produce complete technical drawings of each part, an assembly drawing with a BOM, and exploded view.
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Hint: Use multiple planes with varying radii, then loft to create the body. Chamfer, thread and holes are added at the end.
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Hint: Start with a triangle, then the ellipse on an offset orthogonal plane, then 2 arcs on the other orthogonal plane to join the profiles together. Use a railed loft to complete the shape.

[image: image49.emf]
Create the following using a configuration table, then a design table. The fillet radii are as follows: 7.5,7,6.5,6,5.5,5.5,5.5.
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Extension
Create the following variations of spanner using a design table. Make sure the model is parametric to ensure the model changes as desired
[image: image51.png]



	Spanner Diameter
	A
	B
	C
	D
	E
	F

	24
	60
	50
	240
	16.5
	10
	10

	27
	65
	56
	270
	17
	13
	10

	30
	70
	62
	310
	18.5
	16
	12

	32
	75
	68
	330
	19.5
	18
	13


Produce the following part using both a ‘fast’ and a ‘flexible’ workflow. For the flexible model the part should be adjustable in: all diameters, the taper angle between 0 and 5 degrees, and the length of each section.
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Create the following part using surfacing tools.

[image: image53.png]



[image: image54.png]Section A—A





[image: image55.png]£

[™Your Name [ Today's Date |

Orthographic 1




