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Episode 2: Digital Modelling

In the last session, we examined how product engineers use Product Lifecycle Manage-
ment (PLM) software to manage the process of product engineering. In this session, we
will look more closely at Siemens NX, used by product designers and engineers to design
aeroplanes, smartphones and many household products using digital models.

1. Describing Models

Before we start, its useful to understand the language that designers and engineers use to describe the features

and shapes of their models.

Match each letter to the word that describes it, then the definition for each word.

You can use the Siemens NX: Designing The Future Interactive to help find out the answers

C

A VERTEX
EDGE BLEND
PART
CHAMFER
HOLE
FEATURE
FACE

A corner

A circular opening

A flatly angled edge

The flat surface of a part or body

An aspect of a form such as a hole, chamfer or fillet
A rounded or radiused edge, sometimes called a fillet

A single component of an assembly or product
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2. NX Challenge: Roblet the NX Robot

Having completed the NX challenge from the last session, and having learned some new terminology its time try
something more challenging.

Follow the steps below to model this cute NX robot, Roblet. In the next session you will learn how to 3D print
your own Roblet figurine!

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 ~ [
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

VBIYPI NG @ 9O & ST

Datum Sketch Extrude Revolve Hole Unite Subtract Edge Chamfer Draft Shell " Move Delete
Plane Blend % Mirror Feature % Resize Blend
Construction 7 Base T synchronous Modeling -

[ uEMENE S X
lade

o -

— 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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Select the Rectangle tool in the sketch menu. Set the Input mode to ‘Parameter Mode’ and set the width to
25mm and the height to 25mm. Press enter. Use the curser to place the corner of your 25mm square on
the sketch origin. Set the angle to 0°. Exit the Rectangle Tool.

O (A4 e XX op &8 G B[ DG

Finish  Profile Rectangle Circle Line  Arc  Spline Point Chamfer Trim  Extend Corner Rapid Project  More Geometric  Make Display
h /ﬁ‘“'“o’ Dimension Curve - Constraints Symmetric Constraints =

Sketch ¥ Curve - Edit * | Dimension * Include - Constrain

¥ Rectangle b4

Rectangle Method  Input Mode

= CEHE I

—+ Sketch Origin| o
. Width | 25
Height| 25
i Angle |

6. Finish the sketch. Name the sketch ‘Robot base’. Adjust the view by selecting the View menu, then Fit to
Window. You can use your mouse roller to zoom in or out, or alternatively, select view options by right
clicking on your work area.

o, onEese ) €@ 2 9 @ 0 %
H H

Window _|_ . Pan . Rotate Show Immediste  Perspective Style Background More  Edit Object
- and Hide Hide T Display
Window Operation - Content v Display v Object ™

/. —Click on your square and select the ‘Extrude’ tool from the Construct menu. Set the End Distance to 40mm
in the extrude dialog box. Select ‘Apply’ and then Close the dialog box.

End = Value -
Dimance 8 mm v
) Gpen Profile Senar Voluene

Boolea: A
Boolean (None) F Infexred

Select Body [0} .
[ Preview Show Result, o
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Create a new sketch on the front of the cuboid by selecting the ‘Sketch’ tool and clicking on the front face of

the cuboid. Click ok.

[ﬁ l\T ] C_:: } ."'/--_ !/-/. —|— ") Filet

Finish  Profile Rectangle Circle Line  Arc  Spline Point ™\ chamfer

Sketch * Curve

Input Mode

XY

[k

Length_ 14

Offset
Af pattern
/jﬁ Mirrar

Edit

Angle EE

I
l—-i-r

\ 4

Project More

Dimension Curve
~  Dimension * Include

[y seject from List...
& Hide Ctrl+B
£ Edit Curve..

{1 Mew Sketch Group

S Auto Constrain,.

M Sketch Constraints Browser...

¥, Remaove All Dimensions

] Bemaove All Constraints
Show/Hide 3

&

|[1] convert to Reference

— Horizontal

2 Constant Angle

+—+ Constant Length

“J Fixed

F1 Fulty Fixed

&= Horizontal Dimension
I| vertical Dimension

#* Parallel Dimension

o Cut ChrleX
D copy ctrlC
¥ Delete =D

# Edit Display... Ctri=l
I Properties

View 3

$ S

— Sketch a reference line by selecting the line tool. Run your cursor along the top edge of the face until it
snaps to the centre, click and drag your line downwards, following the centre line for 14mm. Right click on
the line an select ‘Convert to Reference’. Reference sketches are ignored by extrusions.

XX

Trim Extend Cormer Rapid

o O Pg

Geometric Make Display
Constraints Symmetric Constraints =
Constrain M

Use the circle tool to create an 18mm diameter circle using the lower end of the construction line as the centre.

— g © Cirde X
I Cirdle Method  Input Mode
b ~y ]
il Oke; xr |
5l
[+ 8
i
Dismeter 18
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Sketch another reference line by selecting the line tool. Run your cursor along the bottom edge of the face
until your it snaps to the centre, then click and drag your line upwards, following the centre line for 12mm.
Right click on the line an select ‘Convert to Reference’.

> EINES

Input Mode
Xy | =

¢ Length _IE]_
i Angle | 50

e |

Select the rectangle tool. Open sketch a rectangle using the ‘From Centre’ rectangle method. Use the
reference line from Step 12 as the centre. Finish the sketch and then name it ‘screen and controls’

Exat >
| Recta guu hod  Input Mode
(=]
ﬂfET wifwi  EEY
=Y Igl'
t 4
! X
i
¥ . g
! %'\L Width | 14
1 Hasght §
i Angle | U
x
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12, —In the part navigator, change the Camera view to “Isometric”.

Part Navigator a

MName = C. U.. Comment
+ @ Model Views
- \/ [ Cameras
/[ “Back”
/[ “Bottom”
/(@ “Front”
—> (T “lsometric” [}
e
/@ "Right"
/[ “Top"
i @[ﬁ “Trimetric"
- @& Model History
@ . Datum Coordinate ...
@1 Sketch (1) "SKETCH_0...
@3 Extrude (2)

@15 Sketch (3) "SKETCH... [}

AN S NN S NN

Select ‘Edge Blend’ from the Base menu. Select the left and right, top and bottom edges of the cuboid and
|_set the radii to T0mm. This will fillet or ‘round off’ the selected edges.

> BYOPTIVE @ 9O & O™

Datum Sketch Extrude Revolve Hole Unite Subtract Edge p Chamfer Draft Shell i Move Delete
Plane - Blend @ Mirror Feature ﬂ Resize Blend

Construction ~ Base - Synchronous Modeling

Continuity T G (Tangent)

| Radis 110 o Select Edge (4) 5
Shage B Cireular
Radivs 1 |10 =
Ak New Set
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15. 1~ Select the sketch tool and create a sketch on the left face of the robot. Draw the shoulder using a 10mm

diameter circle in the centre of the sketch. Add a 15mm reference line downwards from the circle centre.
Use this as a reference to sketch a 15x5mm rectangle using the centre method, forming the arm.

Skeach C5YS
Plare Method Infemed
Reference Herizorsl
Origin Mathod Specty Pant

Speciy C55 kg -

16, Add two 6mm diameter circles to the end of the arm.

10

p2[1FEp.0
"--..j'_.r-
|
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Circle Method ~ Input Mode
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17. 1 Use the ‘Trim’ tool to remove any extra lines until you are left with one shape as shown below. Finish the
sketch.

X~ X

Trim Extend Corner

12,5
Edit h
£ Quick Trim
Boundary Curve A
Select Curve (0)
Curve to Trim A
[ Select Curve (0) /
v
18, 1~ Extrude the arm 3mm.
hod » 07X

Section A

¥/ Sdect Cove ) Xle/

Specify Origin Curve D

Direction A

+/ Specify Vector X -

Limits A

Start | Value

Distance :0 mm ':

End | Value

Distance ! mm '

[ Open Prafie Smart Volume

Boolean A

Boalean (Unite) FF afered

o Select Body (1) @

B Previen) Show Resut 0|

s
Ceo] [Cemat ]
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19. — We will now mirror the arm on the other side of the robot’s body. Create a new plane by selecting ‘Datum
Plane’ and selecting the left face of the robot body. Offset the plane from the surface at a distance of
12.5mm. You may have to reverse the direction to get the plane to appear along the centre of the robot.

¥ Infesred

Objects 1o Define Plane A
+ Seect Dbject 1) =]
Offset A

Distance % 125 mm -

Munber of Planes 1

20. — 20 Select ‘Mirror Feature’ from the Base menu. Select the arm as the feature to be mirrored and the plane from
Step 19 as the Mirror Plane. Select ‘Ok’. The arm should now be mirrored onto the other side of the robot.

27— You will now model the robot’s wheel. Create a new sketch on the underside of the robot. You may have

to rotate your model using the view menu functions. Sketch a 2x2mm square in the centre of the plane.
Finish the sketch. Extrude the square a distance 5mm

4
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2 2. — Create a new sketch on the left side of the cuboid created in step 21. Sketch an 8mm diameter circle as

shown. Finish the sketch and extrude the circle 3mm. You may have to reverse the direction of the extrusion.

Cirgle Method | Input Mode

Hc ~H

[ On Plane

Sketch CSYS
Plane Method
Reference

Qrigin Method

o S

S
»-

S &

g £} Edge Blend a Q7 X
Edge A
Continuity R Gl (Tangent)  ~
./ Select Edge (16) @
Shape By Circular -
Radius 1
Add New Set
[ Preview Show Resun

v
| <OK> || Apply || Cancel |
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Extrude the robot's face screen and control panel Tmm. Add a face and controls, using your own sketches
and extrusions. You may wish to use the face design from your Emotion badge, or experiment with the

Sketch menu tools.

24.

| Vaue

Distance o

End b Ve
Distance ] mm
[0 pen Profile Smart Volume

Booleas A

z Becen 3 Unie
o Select Body (1) ®
- & Preview Show Result| 3.
| <o JICT

25. = Using the Chamfer tool, add a 0.5mm chamfer to the robot's face screen. A chamfer is an angled edge.
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26, Your robot is now complete. You can adjust the lighting and background in the Display menu of the View
tab.

NX Extension Challenge: Customise Your Roblet

Try out different facial expressions, or use your new NX skills to customise your Roblet, with an antenna, a hat, or
other accessories. Roblet the NX Robot loves to accessorise!

For further NX tutorials, the Siemens NX Education website [Link]



