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Episode 1: Where do Products come from?

Engineered products are all around us, from smartphones, to hairdryers. In this session,
we will examine the complex processes of engineering a hairdryer, and explore how
Product Lifecycle Management (PLM) and Computer-Aided Design (CAD) modelling can
help us to design, manufacture and distribute products more efficiently.

1. The Lifecycle of a Hairdryer

Using the Siemens NX: Designing The Future Interactive, explore the Product Lifecycle of a hairdryer. Using the
boxes below, create a flowchart showing a hairdryer’s product lifecycle.

Research & Problem Definition

Product Design Simulation & Prototyping
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Research is undertaken to decide the Product designers model the hairdryer Materials data and CAD models are used
requirements of the product and the and its and its parts using computer aided to simulate and test the performance of
problems that it needs to solve. design (CAD). the design ideas. Prototypes are also built

and tested using rapid prototyping.

Product Verification Productlon Planning Product Manufacture & Assembly

The final design is verified. The verified Manufacturing engineers plan out The product components are
design must meet all of the design the entire supply chain, including manufactured and assembled at one or
requirements of the product. sourcing, manufacture, assembly and more factories.

distribution of the product.

Quality Control Finishing & Distribution Using the product

The finished product and its The product is packaged and distributed The user uses gets a funky new hair style.
components are tested for their to its users, with user and sales data Maintenance data and user experience
quality. Improvements to the design or feeding back into the production process. feeds back into the design process.

manufacturing are made as needed.
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2. Product Lifecycle Management

Using Product Lifecycle Management software has many benefits for engineers and product users.

Read the quotes below and answer the questions overleaf. You can find additional hints by exploring in the
Siemens NX: Designing The Future Interactive.
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How does PLM enable the production team to work together more easily?

What is the advantage of using digital modelling for the Product Designer?

What are the advantages of using PLM for an engineering company?

How does the product user benefit from the use of PLM in engineering the product?

What are the other benefits of companies using PLM?
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3. NX Challenge - Earn your Badge

Many engineered products that you will have encountered will have been designed using Siemens NX — just like
the hairdryer in Activity 1.

You can use NX to design and engineer your own projects. Follow the steps below to make a snazzy smiley badge
and learn how to get started with Siemens NX.

1. Open Siemens NX and click ‘New' to start a new project.
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2. Select ‘Model” and enter a file name. Don't forget to save this somewhere that you can find it again later.
Hoew O X
Inspection Mechatronics Concept Designes Ship Genesal Arangement Press Line Lirse Designer Ship Strectures
Model oMU Drawing | Siewlstion | Addtive Manufactuing  Machining Line Planner | Manufecturing  Multi Axis Deposition
Templates A Preview A
Filters ~ [ 1
Units | Millimseters -
Hame Type Units Relstsonshep Chwrier
W Assembily Assambihies Mhillsmetirs  Stard-alone NTAUTHO..
£ Shape Studic Shape Studic  Millimeters  Stand-alone NT ALTHO..
& Sheet Wetal Sheet Metal Millimaters Stand-alone NTALITHO...
%uo-mnglogull Routing Logical — Millimeters  Stamd-alone WTAUTHO.
¥ Routing Mechanical Reutimg Mecha_  Millimebers Stand-alone NTAUTHD..
W Fouting Electricsl Reuting Electrical Millimeters Stand-slone NT ALTH.. Progerties A
[ Blank: Geteway Millimeters Stand-alone nane e Medel
Tvpe: Modeling
Units Milimeters
Last Meodifid: 117182019 1206 PM
Destription: MX Example with detum 515
Mew File Mame A
Name | SEERIRT |=)
Folder | C:\Program Fibes\Siemenst NX1 B39\ UGH |}
Part to Reference A
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Select ‘Sketch’ from the Base Menu to begin a sketch.

Home Curve Surface Assemblies Analysis View Selection Render Tools Application
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Plane Blend % Mirror Feature % Resize Blend
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— Choose which of the three ‘planes’ you wish to sketch onto. Choose the XY Plane. Once selected, press ‘OK’

in the Create Sketch Dialog Box
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Sketch a circle by selecting the Circle Tool in the Home Menu. If you can't find it, use the ‘Find Command’
tool in the top right of your screen to search for it.

Home Analysis

View Selection Tools
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Finish Profile Rectangle Circe Line Arc  Spline Point _\ Chamfer - Trim Extend Corner _Rapid Project More Geometric Make i Display
fh, Mirror Dimension Curve - Constraints Symmetric Constraints =
Sketch ™ b Curve M Edit ¥ | Dimension ¥ Include M Constrain -

Ensure that method ‘Circle by Centre and Diameter’ and Input mode ‘Parameter Mode’ are selected in the
Circle Tool dialog box. This enables you to sketch a circle from its centre, with a fixed diameter.

E*rcle Method  Input *ode
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— Define the diameter of your circle as 25mm using the dialog box. Press enter. Place your circle on the
sketch origin. It should ‘snap’ to the sketch origin. Click to place your circle, then finish your sketch by
clicking the Finish button in the Home Menu.
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Diameter E

s O A e o XX s &8 B U

Finis| Profile Rectangle Circle Line a\lc Splme Point _\ Chamfer m i Trim Extend Corner Rapid Project More Geometric Make Constraints
irrar Dimension Curve - Constraints Symmetric Browser =
Sketch ™ Curve - Edit ¥ | Dimension ¥ nclude M Constrain -

— Rename your sketch by right clicking on the sketch name in the Part navigator. Name it ‘Badge diameter’.
It's good practice to name your sketches; this will help you to stay organised during complex builds.

Part Navigator |

Name & C. U Com

+ Model Views

* /[ Cameras
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9. — Extrude your 2D sketch into a 3D model. Select the Extrude Tool. Select your circle, and type 3mm into the
distance option in the dialog box. Press ‘Apply’. The circle should now be extruded into a cylinder. Exit the
dialog. This disc will form the back of your badge.
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10. —We will now add a smiley face to the top surface of the cylinder. Select the Sketch Tool and then select
the top surface of your cylinder. Select ‘Ok’ on the dialog box. Right Click on your new sketch in the Part
Navigator and name it ‘Badge design’.

€ Create Sketch
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— Start by sketching the mouth. Open the circle tool, and select the ‘midpoint and diameter’ method and
‘parameter mode’ input mode. Click on the centre of your circle (your curser should ‘snap’ to the centre on
approach) and drag your circle out to 18mm. Click to place it.

Divide the circle in half. Select the Line tool from the sketch menu. Sketch a line from the centre of the
circle to the edge. Repeat to the opposite edge. Your curser should ‘snap’ to the centreline of your circle
as you hover over it. Use the ‘Trim’ tool to delete the top half of your circle to create a semicircle. Close the
Line tool.
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12, — Add some eyes by using the Circle tool. To keep them the same size, use the Input mode ‘Parameter Mode'
and enter a 3mm diameter. You could align the first eye with the corners of the mouth by passing the
centre over the corner and following the constraint line that appears. You can align the second eye to both
the corner of the mouth and the first eye in the same way. Finish the sketch.

I
I
S I
g | &
; :
15) i é;?
. v
I
' /

£} Circle

Circle Method  Input Mode

mc ~/H

Diameter| H _ _____________

14. = Click on the facial features that you have sketched (they should turn from blue to orange) and then press
the ‘Extrude’ tool. Subtract material by clicking the ‘reverse direction” button in the extrude dialog box, or
double click the blue arrow, with a 0.5mm extrusion distance. Press apply.
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15. 1~ Press the Edge Blend tool in the Construction Menu. Enter Tmm into the box for ‘Radius 1" and then click
|Vthe top edge of your cylinder. Click ‘Apply’ then exit the menu.

Continuity T 61 Tangent) |

% Select Edge () 9

Shape | By Circular |

Faddius 1 K mm -
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=] Preview Show Result

6. You have now created your first NX art! Follow the 3D printing instructions on Worksheet 3 to print out
your badge. Ask your teacher to help you to attach a badge pin to the back of your badge, or take a screen
grab of your finished badge design.

Right click anywhere on the screen to change the view of your badge. You can orient the view or rotate
your view by pressing F7 on your keyboard and dragging your cursor.

Extension — How are you feeling?

Try out some different shapes and expressions for your badge. Once you have completed this scheme of work,
you could 3D print your badges, or re-design them with a well placed hole as flashy and expressionful buttons or
medals.



