4l TECHNOLOGY
Introduction to Parametric Modeling t SUBJECTS

Project Aeroplane ELEJESS:RET

AEROPLANE

Prerequisite Knowledge  Previousknowledge of the following@ammandss required to complete this
lesson Sketching (Line, Rectangle Arc, Add Relations,Dimensioning,
Extrude, Assembliesand Creating a drawing from Part/Assembly.

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

Edit Appearance

Variable Fillet.

Created am\ssembly.

Mate with planes

Exploded viewof an assembley.
Animation of exploded view

= =2 =4 -8_-48_9_-9

Commands Used This lesson includeSketching (line, circle, arc, ellipseSmart Dimensio) Cut
Extrude with a line,Add relations, Appearance Variable Fillet, Assemblies
Mates, Exploded View, and Animation.

Getting started CreaeaNew Folder in your chosen locato n  cAzrbplaped 06

Thefour partsthat make up the project will be saved here
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Create sketch

Sketchingrecess
for Back Wing

Sketching the
Sloped Tail Section

Part Onei Aeroplane Body

TECHNOLOGY

4 SUBJECTS
SUPPORT

SERVICE

Open New Part from theSolidWorks Documentdialog box.
SelectFile. Click Saveason the standard toolbeBave asiaeroplanebodyo.

in thefiAeroplang| folder.
Continue to save periodically throughout the exercise

Create a sketch on ti@ont Plane =

using the dimensions shown

Confirmthe sketch 260

Extrude the sketch to depth of
30mm. UseMid Plane End Condition.

Rename t he MaxBadysi on as

~

n

30

¥

On thefront face draw theRectangleshown 3

Add the dimensions shown to fully define
the ketch.

Exit the sketch.
SelectExtrude Cut, Through All.

On thefront facedraw theline shown
to the following dimensions

Confirm the sketch.

Design & Communication Graphics



TECHNOLOGY

Introduction to Parametric Modeling t4 SUBJECTS

Project Aeroplane

Sketching Recess for
Front Wing

Sketching Front
Screen

Sketching the
Nose Section

SUPPORT

SERVICE

SelectExtrude Cut andThrough All

Flip the side to cut if necessary

RenameExtrusion agiUndersideo.

Draw theRectangleto the dimensions shown on tfient face.

30 130
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=T

v
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==—I
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= -

Extrude cut, Through all as before.

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

o [ig

In the feature manager select
Extrude Cut, Through all.

Flip the side to cut if necessary.

Using theCenterline command draw the linas
shown.

Select theEllipse command and selettie
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 theTrim command to remove the l

unwanted portion of the ellipse.

UsingAdd Relations make the line and end of the
major axis coincidento fully define the sketch.

v 2@

¢
A

Existing Relations -
L |coincidenta

As before seledExtrude Cut and
Through all.

Flip the side to cut if necessary.

Rename the extrusion Bl®seSection

In the feature manager sel&amfer and apply a
6mm chamfer to the edges shown.

Distance: |6.00mm
Angle: 45.00dey

SelectFillet and selecYariable radius as shown

() Constant radius
(@) Variable radius
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Select the edgdo 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 parametsox selectVariableradius1(V1) and
type a radius oBmm asshown.

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 gham thefollowing radii.

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

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

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 1Setup a plane perpendicular to the chamfer
= #
Selectplane underReference Geometry M%V qim Rﬁﬂ .
T
. Axis

To draw the plane at the required angkdect the top face
and the edge to be chamfer&tangetheangle
to 45 degreesas shown

E] Through Lines/Points

Parallel Plane at Point
L -

Step 2Draw the profile on this plarte the dmensions given

25

T 0 15

O

Step 3SelectExtrude Cut as shown

| Cut-Extrude

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

"1

& [ 20.00mm A
v

Rename the extrusion &Stopped Chamfen

Mirroring the
Stopped Chamfer SelectMirror Components
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Select theFront Plane from the design treeas 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 dadit material - -
shown.Apply apine texture to the object from ®FatL
thewood menu @ (&] Annotations

- Design Binder
B §E Waterial <not s
I
Materials -

|SoﬁdW0rks Materials v |

siicons A

Mahogany -

Apply agrain 2 texture to the faces
thatcontainend grain

Save
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Part two - Front Wing
OpenNew Part
Save parasiiFront wingo in thefiAeroplane| folder
- x Jf
Sketch Sketch on th@ op Plane the shapeshown *‘_;4’; 4:;
Lo
Draw theCenterline and add the following relations. g -
L . _ 30 [
Add the following dimensions. 7
I ey
0 B
o —1
=
/
SelectMirror and mirror about the centerline.
Accept the sketch areixtrude by 12mm.
Rename the extrusion &Bront wingo.
Selectchamfer and apply 8mm chamfer
to the four edges shown.  —
35 00deg
Edit Material Apply apine texture to theving.

Apply agrain 2 texture to the end grain

Save the part
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Sketch

Edit Material

SERVICE

Part three - Horizontal Tail Wing

OpenNew Part
Save paraisfiHorizontal tail wingdointhefi Aer o p folden e | 0

Sketch eRectangleon theFront Plane as shown.

Extrude usingMid Plane a distance 0110mm

On the top surface draw the rectangle to tr
measurements given

Accept the sketch

Extrude cut the rectanglethrough all.

Mirror the feature about the Front Plane as shown.

oo Fromt
v)X) 2

Mirror Face/Plane -

i ‘Front |

Features to Mirror "

o Cucextruder

Accept

Distance: [4.00mm
Angle:  [45.00deg}

Apply a4mm chamfer to the
following edges

Apply apine texture to the part
Apply agrain 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 parasiiVertical tail wingointheii Aer o p folden e | ©

On theFront Plane sketch theRectangleto the 4
following dimensions.
Q
~0
Extrude by 12mm. i\
_30_
Apply aChamfer of 15mmto the top edge T

Distance:
Angle:

Sketch antherrectangleon the front face

N
—V
i

Extrude cut, Through all. ¥

Apply 4mm chamfersto the following edges.

Apply apine texture b the part Eistlar_me: jsagandm
Apply agrain 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
t i tAesplandd .

Open an existing part Open the part callefideroplane bodyo.

Fle Edit View Insert Tools Window Help

, PHES 2R 9- D=
Click Make Assemblyfrom Part/Assembly. o~ @I_I py

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

[E7 [IB] | part or assembly.

e

. V) X) ? )
Insert componentdialog box appears 28 Y
i o *Yall Message -
withilt Aer op | adisplajed dy e
insert and then place the
. . in th hi N
Click on ¥J in the property manager. Lo the push pintoreert
multiple copies of the same or
different components.

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

Open documents:

¥, Partl steam roller bod

Save SelectFile, Save a®n the standard toolbar.
Save the ®&eaaplamaAskembhais thefsame folder as its parts.

*

Adding Component Selectinsert component =* from the
Assemblytoolbar
ChooseBrowsefrom thelnsert Component
dialog box.
ChooséiFront Wingo andclick in the

graphics area to place it in as shown e

Insert Mates Select the mate toolbg Mate

Mate the front face of the trench o
the aeroplane bodyith thebottom
of the trench on the wing.

N L] {2

A Coincident Mate will be slected
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

Select OK V) an to exit the property manager

Accept

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

Accept

Selectl nsert Componentfrom the assembly toolbar
Choosehenhorizontal tail wing 0.

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 \ |

Thehorizontal tail winghas to be centeraxh the plandody

One way to do this is as follows.

Expand the design trees of the two parts and matErth& planes
of each as shown..

LG SR
+ Mates in Asse.. + Annotations
+ Anhotations + é@ Design Binder
+ Design Binder = Fine
505 Pineg +-{(@] Solid Bodies(1)
+-(B] Solid Bodies(1) P
& Frant o

Design & Communication Graphics 12
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A coincident mate is selected

by default

Accept the mate

SelectOK again to exit the property manager

Adding Vertical
Tail Wing Selectl nsert Componentfrom the assembly toolbar
Choose théVertical tail wingoand drag it into position.

Insert Mates Mate thebottom of each trench
Accept

Mate the side of theerticaltail with the side
of the trench onhte horizontal wing

Accept

Mate the side of the trench on the vertical ta™
with the side of the horizontal wing

Accept
SelectOK againto exit the property manager

Follow the process again to insert the other gattiail wing.

Design & Communication Graphics
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Exploding Front wing

Explode View

SERVICE

Exploded View

Click theExploded 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 -

To move the front wing, select it as shown

Explode by one of two methods:

1) Dragging the relevant arrofin this instance the green grie the
required distance.

2) By scrolling down the explode property manager and selecting the part to
explode as shown.
Select the directiorx( y or z) by clicking the relevant arrovand insert
the distance
SelectApply to preview the selection.
SelectDoneto accept.

W |Front Wing-1@aeroplane_E

«& | 60.00mm |

[_sepy | [ pore |

Y@aerophne_Exmded.su|

][

Selectok ﬂ_/jto exit the property manager.
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Exploding the Vertical
Tail Wings

Explode the Horizontal
Tail Wing

TECHNOLOGY
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SUPPORT
SERVICE

Select théexplode Viewbutton again.

Select théwo verticaltail wings.

The move manipulator arrows appeatr.

Select theX direction arrow and
dragoutwards or insert a distance&JFmm
as shown.

Vertical tail.revised-1@Aerof

@ ‘X@Aeroplane_Eprded_vk‘
@ % =

(oo ] (oo

Accept

SelectExploded viewas before.

Select the horizontal tailing.

Drag thegreenarrow away from the assembly
Insert the distance of 80mm.

@ ‘Y@Aeropla ne_Eprded_uk‘

& ‘ 80.00mm |§

o ] [ooe |

Click Apply andDone

Accept

Design & Communication Graphics
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Savingthe desired
Exploded view

Animating the
Exploded View

SERVICE

Press the space bar to show@reentation dialog box. [k

Select New View as shown.

Name it agiFront Pictoriad

Named View

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

This view is now added to the list of views

The Animation Controller can be k& animate thexplode
or collapsemotion

Right click onAeroplane Assemblyas shown
and selecAnimation collapse.

B
Annotations
3 Design Binder

A eroplane_Assembly.

% 1nvert 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,

Selectplay or loop.

L
The Collapse motion will be show Lgc?;f' l

Design & Communication Graphics
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Save

Choosing a Drawing
Template

Model View

SERVICE

To show theAnimation Explode motion,
Select the animation explode in the same.way
|

Aeroplane_Assem bl aialbaios
[i] Annotations X Invert Selection
& Design Binder

2] Lights and Cam GoTo...

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

Qi nmateepode |

w0 T £ Front Winn <

Savei AEROPL ANE A SOshEhei®ollajysed View

Creating the Drawing

To makedrawing fromPart/Assembly see the notes
ACrtédang Dr awi ngeviwce.from R6 i n

Click onMake Drawing in the O® ® 2R Y-

R|®
Standard Icon Toolbar as shown. —

@ Ya & %
Assemb... |~ atch - Insert  MNew Part
Make Drawing from Part/Assembly

1| Templates |Tutoria| Teaching Templates

= =

DCG AP DCG A4L

Select theA3L template

Select OK EF

DCG A4P

TheModel View property manager is displayed

Orientation -

In the popertymanager make sure the front view @ vew oreentation
is selected. (O Annotation view

Standard views:

BEeEg

More views:

Tick the preview button. ®

[Current Model View s
O*Trimetric
[*Dimetric b

Preview

Design & Communication Graphics 17
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Display Style o -
Scale Set the scale th:1.5. Use parent style
B& g 8 &
Scale -

Positioning the Views

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

User Defined v

Ensure that start projected view is ticked HLS

so that furtler views are projected once
the first one is psitioned.

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 viely

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

the required locatiohold down the

To position this isometric view in f \

ctrl key while dragging. ™
Change the scale of this view by selecting the box
shown and changing the scatel: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
Changets display styléo Shaded with Edges
Design & Communication Graphics
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Inserting Dimensions SelectModel itemsfrom theAnnotations 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 thentire modelas the source. Source:
|Entire model v
] ] ) Import tems into all view
Tick select alldimensions. J
LTTITZITE e
Selectok to accept. 7] Select al

Delete some of the dimsions that are not needed.

In the Annotation toolbarselectNote and name the views.

A o & & A
Annotati...|~ Smart Model  Autodi... Mote
Dimens... Items

Drawing Exploded View

Sheet (Sheet1)

Adding Sheet2 Right click onSheet 1tab (located at bottom Edit Sheet Format

left of graphics areagnd selecAdd Sheet
X Delete

BT properties...

¥

[\ Sheetl

Sheet Properties ﬂ ?E
Name: Sheet2 Type of projection it et
: (@) First angle ‘

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 tbi1.

Accept
Design & Communication Graphics
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Sheet2 now becomes the current sheet

Select theDrawings toolbar andModel views

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

IN the Model view command manager select
browse and opeii A e r 0 A$semblg .

The front view is se@lcted by default

To select the desired view ti¢kront Pictoriab
as shown.

Tick the preview box also.

Scroll down the property manager and change

the display to shaded with edges.

Change the scale fiol

Place the drawing on the sheet.

41 TECHNOLOGY
SUBJECTS
SUPPORT

SERVICE

v %32
£

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 L
[J*Dimetric b

Preview

Display Style -

plfal)aiy- JF)

() Use sheet scale
(®) Use custom scale

111 v

Design & Communication Graphics

m . OFSGK & COWWUMEATIOM GRAPMCS

20



Introduction to Parametric Modeling

Project Aeroplane
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SERVICE

To show the Exploded view right click on the box and select

properties as shown

.
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

In the Properties dialog box tic|  configuraton informaton

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

thehnshow i n exp

View of: Aeroplane_Assembly.1
Document: E:\Aeroplane\AEROPLANE REVISED\Aeroplane_Assembly.1.5

Type: Named View

boxo Defauit

Display State

Show in exploded state

Select ok.

| Display State-1

Bil of Materials (BOM)
[ keep linked to BOM

[] Show Envelop

h parent

| <None>

netal bend notes

Save.

[ ok ][ cancel ][ Help |

%

= T B & 0 LA R G PR IS

() I

< To switchbetweersheet 1 and sheet 2 just select
gi sheetl or sheet2 at the bottom of the drawing a

Exercise Complete!
Design & Communication Graphics
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