4l TECHNOLOGY
Introduction to Parametric Modeling t SUBJECTS

Project Aeroplane gg; \F;IOCRET

AEROPLANE

Prerequisite Knowledge  Previous knowledge of the following commands is required to complete this
lesson. Sketching (Line, Rectangle, Arc, Add Relations, Dimensioning),
Extrude, Assemblies and Creating a drawing from Part/Assembly.

Focus of the Lesson On completion of this lesson you will have used:
e Cut Extrude with a line.

Edit Appearance.

Variable Fillet.

Created an Assembly.

Mate with planes.

Exploded view of an assembley.

Animation of exploded view

Commands Used This lesson includes Sketching (line, circle, arc, ellipse Smart Dimension), Cut
Extrude with a line, Add relations, Appearance, Variable Fillet, Assemblies,
Mates, Exploded View, and Animation.

Getting started Create a New Folder in your chosen location called ‘Aeroplane’.

The four parts that make up the project will be saved here.
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Create sketch

Sketching recess
for Back Wing

Sketching the
Sloped Tail Section

Part One — Aeroplane Body
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SERVICE

Open New Part from the SolidWorks Document dialog box.
Select File. Click Save as on the standard toolbar. Save as “aeroplane body”.

in the “Aeroplane|” folder.
Continue to save periodically throughout the exercise.

Create a sketch on the Front Plane

using the dimensions shown.

Confirm the sketch.

Extrude the sketch to a depth of
30mm. Use Mid Plane End Condition.

Rename the extrusion as “Main Body”.

On the front face draw the Rectangle shown.
Add the dimensions shown to fully define
the sketch.

Exit the sketch.
Select Extrude Cut, Through All.

On the front face draw the line shown
to the following dimensions.

30

¥

Confirm the sketch.
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Sketching Recess for
Front Wing

Sketching Front
Screen.

Sketching the
Nose Section

SERVICE

Select Extrude Cut and Through All

Flip the side to cut if necessary.

Rename Extrusion as “Underside”.

Draw the Rectangle to the dimensions shown on the front face.

30 130
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Extrude cut, Through all as before.

On the front face sketch the profile to . 40 _
the dimensions shown. p

10
i

In the feature manager select
Extrude Cut, Through all.

Flip the side to cut if necessary.

Using the Centerline command draw the line as
shown.

Select the Ellipse command and select the
Midpoint of the centerline as the centre of
the ellipse.
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Shaping front section

Applying Fillets

Select the minor and major axis as shown.

é 4 ;
'{ 1
Use the Trim command to remove the l

unwanted portion of the ellipse.

Using Add Relations make the line and end of the
major axis coincident, to fully define the sketch.

v 2@

¢
A

Existing Relations -
L |coincidenta

As before select Extrude Cut and
Through all.

Flip the side to cut if necessary.

Rename the extrusion as Nose Section

In the feature manager select Chamfer and apply a
6mm chamfer to the edges shown.

Distance: |6.00mm
Angle: 45.00dey

Select Fillet and select VVariable radius as shown.

() Constant radius
(@) Variable radius
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Select the edges to fillet as shown.
[*ariable radius: [Unassigned ] Items To Fillet -

[*ariable radius: [ Unassigned |

[Wariahle radius: [Unassigned |/

[*ariable radius: [Unassigned |

- — - Tangent
‘Variahle radius: [Unassigned | propagation

“ariahle radius: [ Unassigned |

ariable radius: [ Unassigned | @ Ful preview

[Wariahle radius: [Unassigned |

In the variable windows parameter box select Variable radiusl (V1) and
type a radius of 6mm as shown.

Variable Radius Parametersa

A | 6.00mm
.'\'}

B

[“Wariahle radius: [Unassi

;_':,, Vi, 6mm

Set Unassigned

Set All

(<>

“ariable radiu:
[*/ariable radius: [Unazsigned |

Wariable radius: [ Unassigne

~
I
B

() Smooth transition

() Straight transition

Select the next chain of edges and give them the following radii.

Variable Radius Parametersa
.......................................................... Variable Radius Parametersa

?\: ..........................................................
| A mmm

o :
V4, ]| .Q b

Set Unassigned P ——
- ..

_ i [varable radius:
[Wariable radius: [Bmm ==

[ariable raius: [Eram |

Variable radios: [ 10mm |

[*/ariable radius: [ 10mm ]

[Wariahle radius: |Emr'i\frElriElIDIE radius: [Grm |
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Applying the
Stopped chamfers Step 1 Set up a plane perpendicular to the chamfer
[ #*
Select plane under Reference Geometry M,m q,m.nlp Rﬁip .
ﬂﬁj Plane |~
. Axis

To draw the plane at the required angle, select the top face
and the edge to be chamfered. Change the angle
to 45 degrees as shown.

E] Through Lines/Points

Parallel Plane at Point

T

Step 2 Draw the profile on this plane to the dimensions given.

25

T 0 15

O

Step 3 Select Extrude Cut as shown

O/Cut-Extrude

V) X)) 2)
L L, -
|Sketch Plane v |
7
DIEEIET L s, f.
|M»d Plane

I

ll

Rename the extrusion as “Stopped Chamfer”

Mirroring the
Stopped Chamfer Select Mirror Components
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Select the Front Plane from the design tree, as the mirror plane.

Select Stopped chamfer from the design tree as the feature to mirror.
Front

]

IR IN

Mirror Face/Plane

Edit Material In the design tree right click on Edit material
shown. Apply a pine texture to the object from
the wood menu.

@ Partl
& [A] Annotations
- Design Binder
i §E Material <not g

v X2

Materials -

|SoﬁdW0rks Materials v |

siicons A

Mahogany -

Apply a grain 2 texture to the faces
that contain end grain.

Save
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Part two - Front Wing
Open New Part
Save part as “Front wing” in the “Aeroplane|” folder
- x Jf
Sketch Sketch on the Top Plane the shape shown. *‘_;4’; 4:;
Lo
Draw the Centerline and add the following relations. g -
. . 30 [
Add the following dimensions. 7
- -3 - H‘j
L r ._3
o —1
=
/
Select Mirror and mirror about the centerline.
Accept the sketch and Extrude by 12mm.
Rename the extrusion as “Front wing”.
Select chamfer and apply a 3mm chamfer
to the four edges shown. =
35 00deg
Edit Material Apply a pine texture to the wing.

Apply a grain 2 texture to the end grain.

Save the part
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Sketch

Edit Material

SERVICE

Part three - Horizontal Tail Wing

Open New Part
Save part as “Horizontal tail wing” in the “Aeroplane|” folder.

Sketch a Rectangle on the Front Plane as shown.

Extrude using Mid Plane a distance of 110mm.

On the top surface draw the rectangle to the
measurements given.

Accept the sketch.

Extrude cut the rectangles through all.

Mirror the feature about the Front Plane as shown.

front
PRI

Mirror Face/Plane . -

i ‘Front |

CELEELT -

o cubaudel

Accept.

Distance: [4.00mm
Angle:  [45.00deg}

Apply a 4mm chamfer to the
following edges.

Apply a pine texture to the part
Apply a grain 2 texture to the end grain.

Save the part.
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Sketch

Edit Material

SERVICE

Part Four - Vertical Tail Wing

Open New Part
Save part as “Vertical tail wing” in the “Aeroplane|” folder.

On the Front Plane sketch the Rectangle to the 4
following dimensions.
Q
~0
Extrude by 12mm. i\
_30_
Apply a Chamfer of 15mm to the top edge. o

Distance:
Angle:

Sketch another rectangle on the front face.

N
—V
i

Extrude cut, Through all. ¥

Apply 4mm chamfers to the following edges.

Apply a pine texture to the part Eistlarjce: jsagandm
Apply a grain 2 texture to the end grain. L v

Save the part.

Design & Communication Graphics
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Aeroplane Assembly

The part files for this assembly are saved in the folder
titled “Aeroplane”.

Open an existing part Open the part called “Aeroplane body”.

Fle Edit View Insert Tools Window Help

- PEHES® Q2 9- »E 8
Click Make Assembly from Part/Assembly. = @'—' .

atures | 2
Make Assembly from Part/Assembly
Creates a new assembly of the current

[E7 [IB] | part or assembly.

e

2?
Insert component dialog box appears DYDY
with “Aeroplane body” displayed. LR

Select a part or assembly to

insert and then place the
- - component in the graphics area.
Click on '@ in the property manager. Use the push pin to insert
multiple copies of the same or
different components.

The part origin will snap to the origin of it OK button to nsert a
the assembly, component at the origin.
Part/Assembly to Insert -

Open documents:

. Partl steam roller bod

Save Select File, Save as on the standard toolbar.
Save the assembly as “Aeroplane Assembly” in the same folder as its parts.

Adding Component Select Insert component _=* from the
Assembly toolbar.
Choose Browse from the Insert Component
dialog box.
Choose “Front Wing” and click in the
graphics area to place it in as shown.

Insert Mates Select the mate toolbar Mate |

Mate the front face of the trench on
the aeroplane body with the bottom
of the trench on the wing.

A Coincident Mate will be selected
by default.

Accept.

Design & Communication Graphics 11



TECHNOLOGY

Introduction to Parametric Modeling t4 SUBJECTS

Project Aeroplane

Adding Further
Parts

Insert Mates

Additional Mates

SERVICE

Mate the bottom of the trench on the body
with the underside of the wing.

Accept

Finally mate the side of the body with the
side of the trench on the wing
Accept

Select OK V) again to exit the property manager.

Select Insert Component from the assembly toolbar.

Choose the “horizontal tail wing”.
Mate the front of the horizontal tail with the \

shoulder shown

A Concentric Mate will be chosen
by default.

Accept this mate.

Mate the underside of the tail wing with
the recess

The horizontal tail wing has to be centered on the plane body
One way to do this is as follows.

Expand the design trees of the two parts and mate the Front planes
of each as shown..

LG SR
+ Mates in Asse.. + Annotations
+ Anhotations + é@ Design Binder
+ Design Binder = Fine
g% Pineg +-{(@] Solid Bodies(1)
+-(B] Solid Bodies(1) P
& Frant o
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A coincident mate is selected

by default

Accept the mate.

Select OK again to exit the property manager.

Adding Vertical
Tail Wing Select Insert Component from the assembly toolbar
Choose the “Vertical tail wing” and drag it into position.

Mate the bottom of each trench.

Insert Mates
Accept.

Mate the side of the vertical tail with the side
of the trench on the horizontal wing

Accept

Mate the side of the trench on the vertical tail
with the side of the horizontal wing

Accept.
Select OK again to exit the property manager.

Follow the process again to insert the other vertical tail wing.

13
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Exploded View

Click the Exploded View button Exu%clled on the Assembly toolbar.

View

The Exploded view dialog box appears. o

v X)92)

How-To: -

Select component(s) and then
drag a manipulator handle to
create an explode step.

Explode Steps -

Exploding Front wing To move the front wing, select it as shown

Explode View Explode by one of two methods:

1) Dragging the relevant arrow (in this instance the green one) to the
required distance.

2) By scrolling down the explode property manager and selecting the part to
explode as shown.
Select the direction (X, y or z) by clicking the relevant arrow, and insert
the distance
Select Apply to preview the selection.
Select Done to accept.

W |Front Wing-1@aeroplane_E

«& | 60.00mm |

[_sepy | [ pore |

Y@aerophne_Exmded.su|

][

Select ok @_/jto exit the property manager.
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TECHNOLOGY
SUBJECTS
SUPPORT

Introduction to Parametric Modeling
SERVICE

Project Aeroplane

Exploding the Vertical

Tail Wings Select the Explode View button again.

Select the two vertical tail wings.

The move manipulator arrows appear.

Select the X direction arrow and
drag outwards or insert a distance of 80mm

as shown.

Vertical tall. revised-1@Aeroy

@ ‘X@Aeroplane_Eprded_vk‘

o ‘sml

(oo ] (oo

~
-

Accept

Explode the Horizontal
Tail Wing Select Exploded view as before.

Select the horizontal tail wing.
Drag the green arrow away from the assembly.

Insert the distance of 80mm.

@ ‘Y@Aeropla ne_Eprded_uk‘

& ‘ 80.00mm |§

o ] [ooe |

Click Apply and Done.

Accept

Design & Communication Graphics 15
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Saving the desired
Exploded view

Animating the
Exploded View

SERVICE

Press the space bar to show the Orientation dialog box. [k

Select New View as shown.

Name it as “Front Pictorial”

Named View

View name: 0K
Front pictors
ool | [ ooea ]

This view is now added to the list of views.

The Animation Controller can be used to animate the explode
or collapse motion.

Right click on Aeroplane Assembly as shown
and select Animation collapse.

B
Annotations
3 Design Binder

Aeroplane A

A I Tvert Selection

Go To...
Lights and Camerz
g Frort Top Assembly (Aeroplane_Assembly)
: Top . .
% Right Tree Display
1. Crigin Collapse

P () Aeroplane_bod: Animate collapse

The animation controller display appears.

Animation Controller %]
o<l B m =@ e pi[bx
I,

Select play or loop.

A ) Loop
The Collapse motion will be shown. Loop l

Design & Communication Graphics
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Save

Choosing a Drawing
Template

Model View
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To show the Animation Explode motion,

Select the animation explode in the same way.
|

Aaroplane ASSemb el
E‘ Annotations m ]ﬂ‘.l'Ef‘t SE|EC|IICIH
& Design Binder

2] Lights and Cam Go To...

% Fl_?pnt Top Assembly (Aeroplane_Assembly)
*®\ Right Tree Display 4
1. Crigin Explode

Qi nmateepode |

w0 T £ Front Winn <

Save “AEROPLANE ASSEMBLY” in the Collapsed View

Creating the Drawing

To make drawing from Part/Assembly see the notes on
“Creating Drawings” from R6 in-service.

Click on Make Drawing in the O ® 2R Y- &
Standard Icon Toolbar as shown. ——— —
@ J\:& %
Assemb... |~ etch - Insert  Mew Part
Make Drawing from Part/Assembly

1| Templates |Tutoria| Teaching Templates

[ [
=H =H
DCG A3P DCG AdL

Select the A3L template

Select OK >

DCG A4P

The Model View property manager is displayed

Orientation -

In the property manager make sure the front view (@ View orientation

is selected. () Annotation view

Standard views:

BEeEg

More views:

Tick the preview button. R [CIcurrent Model View

O*Trimetric
[1*Dimetric ~

Preview

L
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Display Style o -
Scale Set the scale to 1:1.5. V] Use parent style
B& g 8 &
Scale -

Positioning the Views

() Use parent scale
() Use sheet scale
(@) Use custom scale

User Defined v

1:1.5

Ensure that start projected view is ticked
so that further views are projected once
the first one is positioned.

Position the front view on the sheet.
Drag the courser to the right to project an end view.
Drag down to project a plan.

Project an isometric view by

dragging the courser to the top
corner of the front view shown.

To position this isometric view in
the required location hold down the
ctrl key while dragging. ™
Change the scale of this view by selecting the box
shown and changing the scale to 1:3 Display Style R
_________ D
== mf - S
SR e “
() Use parent scale
() Use sheet scale
(8) Use custom scale
_______________________________ i User Defined v
1:3
Change its display style to Shaded with Edges.
Design & Communication Graphics
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Inserting Dimensions Select Model items from the Annotations toolbar.
S o
E2 Yo A o &
Drawings - Sketch - |Annotati...|~ Smart Model IP 4 ?
| || Dimens... Ttems -) -) -)
e -
Please select the type of model
item you want to insert from the
Dimensicns, Annotations, or
Reference Geometry group
boxes. Then select the drawing
view to insert model items for al
features in the model
A
Source/Destination -
Choose the entire model as the source. Source:
|Entire model v
] ) ) Import tems into all view
Tick select all dimensions. J
LTTITZITE e
Select ok to accept. 7] Select al

Delete some of the dimensions that are not needed.

In the Annotation toolbar select Note and name the views.

A« || © ¥ ¢ A
Annotati...|~ Smart Model  Autodi... Mote
L Dimens... Items
Drawing Exploded View
Sheet (Sheet1)
Adding Sheet2 Right click on Sheet 1 tab (located at bottom Edit Sheet Format
left of graphics area) and select Add Sheet
X Delete
BT properties...
I\ Sheet1
Sheet Properties ﬂ m
e of projection
Name: Tg Hrstpan]glgt Next view label:

Scale: : () Third angle Next datum

Sheet Format/Size
(®) Standard sheet size Preview

Al - Landscape A
A2 - Landscape i
A3 - Landscape
A4 - Landscape
A4 - Portrait 0

DCG ASL v

| C:\Program Files\Solid\Wor | Browse...

Display sheet format

Change the scale to 1:1.

Accept.
Design & Communication Graphics

19



Introduction to Parametric Modeling

Project Aeroplane

Sheet2 now becomes the current sheet

Select the Drawings toolbar and Model views

L2 A
Drawings |~| Sketch ~ Annotati... = Model
| View

IN the Model view command manager select
browse and open “Aeroplane Assembly”.

The front view is selected by default.

To select the desired view tick “Front Pictorial”
as shown.

Tick the preview box also.

Scroll down the property manager and change
the display to shaded with edges.

Change the scale to 1:1

Place the drawing on the sheet.
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SUPPORT
SERVICE

t4 TECHNOLOGY

VXD
o)

Message -

Select a part or assembly from
which to create the view, then
click Mext.

Part/Assembly to Insert LS
Open documents:

Browse...

OTETEIEOIT s -
(@) View orientation
(O Annotation view

Standard views:

(=)l

More views:.

-3 = Front pictoril
[J*Trimetric
[J*Dimetric

Preview

£ |12

Display Style -

() Use sheet scale
(®) Use custom scale

111 v

Design & Communication Graphics
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To show the Exploded view right click on the box and select
properties as shown.

In the Properties dialog box tick
the “show in exploded state

box”.

Select ok.

Save .

.
Select Other
Zoom/Pan/Rotate 4
Recent Commands 4
£ smart Dimension
More Dimensions
Annotations
Drawing Views v
Tables 4
View (Drawing View5)
Lock View Position
Lock View Focus
IE Alignment v
Tangent Edge 4
Set Resolved to Lightweight
Open aeroplane_assembly. 1.sldasm
X Delete
Relations/Snaps Options...
Err—

Drawing View Properties

View Properties | show Hidden Edges | Hide/Show Components |

View information
Name: Drawing View5

Model information
View of:
Document:

Configuration information

(@) Use named configuration:

Aeroplane_Assembly.1
E:\Aeroplane\AEROPLANE REVISED\Aeroplane_Assembly.1.5

() Use model's "in-use" or last saved configuration

Type: Named View

‘Default

Show in exploded state
Display State

| Display State-1

Bil of Materials (BOM)
[ keep linked to BOM

[] Show Envelop
Align breaks with parent

| <None>

|

Display sheet metal bend notes

[ ok

][ cancel | [ Hep |

%

= T B & 0 LA R G PR IS

() I

.« Toswitch between sheet 1 and sheet 2 just select
gi sheetl or sheet? at the bottom of the drawing area.

Exercise Complete!

Design & Communication Graphics
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