Introduction to
Autodesk Inventor
for F1 in Schools

F1 in Schools Race Car

In this course you will be introduced to Autodesk
Inventor, which is the centerpiece of Autodesk’s
digital prototyping strategy that allows you to
create and simulate a design before it is made.
Autodesk Inventor is a 3D parametric modeler that
allows you to easily create and modify a design. In
this fun and exciting hands-on course, you will learn
the basic design workflow by modeling and
documenting an F1 in Schools race car.

Course Objectives

After completing this course, you will be able to:

® Model an F1 in Schools race car.

e (Create drawing views of an F1 in Schools race car.

e Assemble an F1 in Schools race car.

® Enhance the visual appeal of the car by changing
the visual style of the car, adding a decal,
shadows and reflections, and changing the
background and adjusting the light sources.

Student Notice
The design and dimensions shown in this course
are for demonstration purpose only. Check the F1
in Schools technical rules and regulations for
design and dimension specifications.

Free Autodesk Software
Autodesk is pleased to support your design efforts
by making our industry leading 3D design software
products available to students for free. Register and

then download software from

http://students.autodesk.com

Copyright © 2013 by Autodesk Inc.
All Rights Reserved
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To make it easier to go through this tutorial position
Autodesk Inventor and this PDF as shown on one
screen and scroll through the PDF as you progress.
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1)

2)

3)

First you set where Inventor will look for files and
where files will be saved. Set the active project by
clicking the Projects command either on the
Welcome screen or on the Get Started tab >
Launch panel.

a) Click the Browse button at the bottom of the
Project dialog box.

b) Navigate to the location where the exercise
file were saved (the default location is C:\F1 in
Schools) and double click on F1 in Schools.ipj.

c) Inthe Projects dialog box, a check mark
should be to the left of the F1 in Schools
project name, verifying that this is the active

project file.
Projects
’J Project name Project location
oD CUBALCD Porv = eim b 4 o Pt 0t 2+ el2d T mnm) BUEA \M 0 | i P Y A7 3 2 4G
vesigio e WU S UL WU S s yAUWUESA L Y &
’ “/ F1 in Schools C:\F1 in Schools\ ]

The first step is to create a new part file, click the
New command on the Welcome dialog box or on
the Quick Access toolbar.

b

New (Ctrl+N)

a) Inthe Create New File dialog box click the
Metric folder under Templates, labeled (1).
b) Double-click on Standard (mm).ipt, labeled

[T create New File
<o C fa} Ci\Users\F desk\Inventor 2013\ s\
4 | Templates |
P . v Part - Create 2D and 3D 0bjEC(5( 2
0g 0 1

T J J|d

Sheet  Sheet StandardjStandard
Metal Metal (DIN).ipt§ (mm).ipt
(DIN).ipt (mm).ipt

First you define where you will sketch the profile
of the car. Create a new sketch by right-clicking
on a blank area in the graphics window and click
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New Sketch on the marking menu.

( (® Fillet
( Measure = (1 Extrude
(Undo & ) (&5 Revolve |

Work Plane [] ) / ( @) Hole

GRE=E)

4) In theﬁgr-aph.i(‘:.s window select the XY origin plane.

5)

=
Select plane to create sketch or an existing sketch to edit|

Sketch profile (outline) of the side view of the car
body by right-clicking on a blank area in the
graphics window and click Create Line on the
marking menu, or press the L key or click Sketch
tab > Draw panel > Line.

'\Oenter Point Circle ® ) / KD Two Point Rectangle )

a)

b)
c)
d)

e)
f)
g)

Undo <R ) ( 2k Trim
Click on the Origin point (0,0) in the middle of
the screen, a green circle will appear when on
the origin point.

[~ X[ 0.000 mm ] ¥] 0.000 mm]
Enter a value of 200 mm in distance value cell.
Press the TAB key to lock in this value.
Move the cursor to the right and when the
horizontal symbol appears, click in the

graphics window.
e 200.000 mm 8] E

[

0.00 deg
Enter a value of 20 mm in distance value cell.
Press the TAB key to lock in this value.
Move the cursor to up and when the
perpendicular symbol appears, click in the
graphics window.
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6)

7)

h) Enter a value of 90 mm in the distance value
cell.

i) Press the TAB key to lock in this value.

j) Move the cursor to the left and when the
parallel symbol appears, click in the graphics

window.
90.000 mm '

Loz 209 i
L ": 20

i 1*

k) Next you sketch an arc while in the line
command. While still in line command, click
on the left endpoint of a top horizontal line
and a small gray circle will appear.

o

I)  Click on the small circle, and with the left
mouse button pressed down, move the cursor
down and to the left until it is directly above
the origin point and click. When done, there
should be a gap between the endpoint of the
arc and the origin point.

90—== EL

20
| }
m) Close the profile by clicking on the origin
point.

h=3—9(0—e== ‘L
————200—&
::::::::::J;/ 20
) il
!

n) Finish the Line command by right-clicking on a
blank area in the graphics window and click
OK on the marking menu.
/ Line @)

Center Point Circle () | [ Two Point Rectangle |

Cancel (ESC) X ) o— v [\OK )

When sketching, you want to fully constrain
sketches by adding constraints and dimensions.
Notice on the lower corner of Inventor’s Status
Bar Inventor tells you how many dimensions or
constraints are required to fully constrain the
sketch.

1 dimensions needed

Next you add the missing dimension. Start the
dimension command by right-clicking on a blank
area in the graphics window and click General
Dimension on the marking menu, or press the D
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8)

9)

key or click Sketch tab > Constrain panel >
Dimension.
/ Create Line |

Center Point Circle () ) [ Two Point Rectangle |

Undo <R ) Xk Trim )

'General Dimension §' ) % Project Geometry )

a) Inthe graphics window, select the left vertical
line, and then move the cursor to the left and
then click to place the dimension.

b) Change the length of the line by entering 8 in
the Edit Dimension dialog box and then press
ENTER or click the green check mark in the
dialog box. Since no unit was entered, the
default unit of the document will be used, in
this case is millimeters.

—

Y

Edit Dimension : d4 ﬁ
E ]
Next you move the 200 mm dimension, as it is
going through the vertical lines.
a) Press the Esc key to exit the Dimension
command.
b) Move the cursor over the 200 mm dimension
until the four arrows appear, and then click
and drag the dimension below the bottom

horizontal line.
8

‘ﬁ_

%

The sketch dimensions are parametric, meaning
that the value of the dimension controls the size
of the geometry. Change the size of the 200 mm
by double-clicking on it and enter 250 in the Edit
Dimension dialog box and then press Enter or
click the green check mark in the dialog box.

10) Change the 250 mm dimension back to 200 mm

by double-clicking on the 250 mm dimension and
enter 200 in the Edit Dimension dialog box and
then press Enter.

11) Exit the sketch environment by right-clicking on a

blank area in the graphics window and click Finish
2D Sketch on the marking menu or click Sketch
tab > Exit panel > Finish Sketch.

/ Create Line |

Center Point Circle () [ Two Point Rectangle |
Undo <R ) Xk Trim )
General Dimension [~ ) ' & Project Geometry

(« Finish 2D Sketch ) .
Finish the

12) If needed, scroll the wheel on the mouse to zoom

in and out. Hold down the wheel on the mouse to
pan the screen.
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13) Next you extrude the profile to create one half of
the car body. Start the extrude command by
clicking on any geometry in the sketch and click
Create Extrude from the mini-toolbar, or press
the E key or click 3D Model tab > Create panel >

Extrude.
' =R
|
a) Next you extrude the profile one half of its

overall width, which will be 70 mm. In the
value area in the mini-toolbar you can enter
35 or 70/2 and then press ENTER or click the
green check mark in the mini-toolbar.

1% profe v
0|6 |l
o Es

14) Next you remove material to refine the shape the
car body.

a)

Rotate the viewpoint so you can see the
bottom of the car by pressing down the F4
key and click and drag inside the circle that
appears in the middle of the screen and then
release the F4 key.

TIP: To change the viewpoint you can also
use the Free Orbit command on the
Navigation bar, which is on the right side of
the screen.

[0 « £ O BB R o

b) Create new sketch by clicking on the bottom
plane and click the Create Sketch on the mini-
toolbar.

Create Sketch

15) Sketch for the area that will be removed, right-
click on a blank area in the graphics window and
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click Create Line on the marking menu and select
the left-vertical line about a quarter of the way up
and place a 50 mm line.

i /

a) While still in the line command, click on the
right endpoint of the line and a small gray
circle will appear. Click on the small circle, and
with the left mouse button pressed down,
move the cursor up and to the right until it is
touches the top horizontal line and click.

b) Start the dimension command and add a 10
mm linear and 120 mm radius dimension as
shown.

120

10

16) Next draw a rectangle by right-clicking on a blank
area in the graphics window and click Two Point
Rectangle on the marking menu, or click Sketch
tab > Draw panel > Rectangle.

/ Create Line )

\Center Point Circle () )

Undo <R )

a) Place the first point of the rectangle by
clicking on the upper-right corner of the
sketch. When the cursor is over the corner, a
green circle appears, indicating a coincident
constraint will be applied (the points are tied
to each other).

. [] X[ 200.000 mm | ¥] 35.000 mm

b) Move the cursor down and to the left and
enter 40 and press the Tab key to lock in the
dimension.

c) Enter 16 and press the Tab key to lock in the
dimension and then press Enter to create the
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fully constrained rectangle.

16.000 mm '@

(-

40.000 mm[&d

d) Exit the sketch environment by right-clicking
on a blank area in the graphics window and
click Finish 2D Sketch on the marking menu or
click Sketch tab > Exit panel > Finish Sketch.

e) Next you extrude the profile to remove
material from the car body. Start the extrude
command by clicking on any geometry in the
sketch and click Create Extrude from the mini-
toolbar, or press the E key or click 3D Model
tab > Create panel > Extrude.

f) Since there are multiple closed profiles select
in the top two areas that you sketched to
remove material from, labeled (1).

g) Inthe mini-toolbar or Extrude dialog box
change the Extents to All, labeled (2).

h) In the mini-toolbar or Extrude dialog box
change the Operation to Cut, labeled (3).

2

IENED

I Profile| v

i) Complete the command by clicking the green
check mark in the mini-toolbar or click OK in
the Extrude dialog box.

17) Save the file by clicking the Save command on the

Quick Access toolbar and enter F1 Car Body for

:che file name.

In this step you create a wheel extension that will
extend the wheel away from the body.

Continue working on the same file or if you were
not able to complete the previous section, open the
file Ex1 Sec2 F1 Car Body.ipt.
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1)

2)

3)

4)

5)

Create new sketch by clicking on the back planar
face and click Create Sketch on the mini-toolbar.

Create Sketch

Next draw a circle by right-clicking on a blank area
in the graphics window and click Center Point
Circle on the marking menu, or press the C key or
click Sketch tab > Draw panel > Circle.

( / Create Line )

( & Two Point Rectangle
( 2k Trim |
a) Click a point on the right side of the planar

face and enter 8 and to create the circle press

the Enter key.
Start the dimension command and add an 8 mm
and 40 mm dimension as shown.

8

AN

TV
Finish the sketch and extrude the circle 20 mm,
click inside the circle to define the profile to

extrude.

|/(=ly| 20 mm >
(I Profile|v)

Or|@&~&v

acl="

If needed you can edit the sketch by selecting on
the face of the feature. In this step you edit the
sketch of the extruded circle. Select the circular
face of the extruded circle and click Edit Sketch on
the mini-toolbar.

5

Edit Sketch

a) Double-click on the 8 mm diameter
dimension and change its value to 6 mm.

b) Click the green check mark in the Edit
Dimension dialog box and the sketch should
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resemble the following image.

]
i
8
N —
c) Exit the sketch environment by right-clicking
on a blank area in the graphics window and
click Finish 2D Sketch on the marking menu or
click Finish Sketch on the Sketch tab > Exit
panel.
You can also edit a feature selecting on the face
of the feature. In this step you edit the extruded
distance of the circle. Select the circular face of
the extruded circle and click Edit Extrude on the
mini-toolbar.

a) Change distance to 10 mm.

Jl=dy) 10 b
I Profile| v

@ MY
<% &

b) Complete the edit by clicking the green check
mark on the mini-toolbar.

Next place a hole for the axle. Start the Hole

command by right-clicking on a blank area in the

graphics window and click Hole on the marking

menu, or press the H key, or click 3D Model tab >

Modify panel > Hole.

( (® Fillet
( Measure = (1 Extrude
( Undo <R " (& Revolve |
Work Plane [3) [%e) Hole )

a) Inthe Hole dialog box change the Placement
option to Concentric labeled (1)

i) Define the plane the hole will be placed
on by selecting the top planar face of the
extruded circle.

b) Define what the hole will be concentric to by
selecting the outside circular edge or the
circular face of the extruded circle.

c) Inthe Hole dialog box change the diameter to
3 mm, labeled (2).

d) Inthe Hole dialog box change the Termination
to Through All, labeled (3).

e) Inthe Hole dialog box, click OK.
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8)

9)

Hole el
Placement 1
®

R Plane

Solids

\@ Concentric Reference

e,

Drill Point Termination 3
I o\ [

Next you pattern the wheel extension. Click the
Rectangular command on the 3D Model tab >
Pattern panel.

z__: Rectangular
R
@ i

Circular

aé@g

P9 Mirror
| Pattern

a) First select the features to pattern, in the
graphics window or in the browser select the
circular extrusion and the hole you created in
the last steps, labeled (1).

b) Next you define the direction of the pattern.
In the Rectangular Pattern dialog box select
the Direction 1 arrow, labeled (2) and then
select the bottom edge on the car body,
labeled (3).

c) Change the spacing distance to 140 mm,
labeled (4).

d) Click OK

Rectangular Pattern u

L | solid
\ 0

Direction 2

CINERE:
T eee eee
H )
H
» /10mm y

Next you add a few fillets to the body. Start the
Fillet command by selecting the vertical edge on
the body and click Create Fillet from the mini-
toolbar.

P2}
Create Fillet \
[ ———

a) Select the two additional edges, labeled (1)

b) In the mini-toolbar change the radius to 8
mm, labeled (2).

c) To create the fillets, click the green check
mark in the mini-toolbar.
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10) Next you mirror the body to create the other half
of the car. Start the Mirror command on the 3D
Model tab > Pattern panel.

E:: Rectangular
ng Circular
[ wiro,

Pattern
a) Inthe Mirror dialog box, select the Mirror a
solid option.

Mirror M

.J Features
E] Mirror Plane

Mirror a solid

b) Next you select the plane to mirror the body
about, move the cursor over the front vertical
plane and let the cursor stay still for two
seconds and the Select Other toolbar appears,
click the drop down arrow and click the
second face option (the bottom plane).

c) After the preview of the mirror appears, click
OK to create the feature.

11) Save the file.

Continue working on the same file or if you were

not able to complete the previous section, open the

file Ex1 Sec3 F1 Car Body.ipt.

1) Next you create the feature that will contain the
CO2 cartridge. Start by creating a new sketch by
clicking on the front-side planar face and click
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2)

Create Sketch on the mini-toolbar.

| & @ !
Create Sketch

Sketch the profile that defines the shape that will

be extruded, right-click on a blank area in the

graphics window and click Create Line on the

marking menu.

a) Place the first point of the line on the left side
sketch and then click a point above to create
a perpendicular line, no dimension will be
created at this point (the length of the line is
not important as it will be defined later).

| 90,00 deg

b) While still in the line command, click on the
top endpoint of the line and a small gray
circle will appear. Click on the small circle, and
with the left mouse button pressed down,
move the cursor up and to the right until it is
touches the horizontal centerline line and
click.

c) Complete the profile by clicking a point on the
top horizontal edge so the line is tangent to
the arc and perpendicular to the top edge of
the sketch.

d) Finish the line command by right-clicking and
click OK in the marking menu.

3) The sketch should require three dimensions or

constraints to be fully constrained. First you
center the profile by applying a Vertical sketch
constraint, click the Sketch tab > Constrain panel
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> Vertical Constraint.
Lol v © & I3 Rectangular
| & 7 < 7|4 | o circular
O 2 '
Constrain v .
a) Align two points vertically by clicking the
center point of the arc and the midpoint of
the top-horizontal edge on the sketch.

..

b) Start the dimension command and add a 30
mm vertical dimension and a 14 mm radial
dimension as shown.

Vertical Constraint (I

14

c) Finish the sketch.
4) Change the viewpoint by clicking the corner of the
ViewCube as shown.

‘4
3"

5) Extrude the profile 80 mm. You will need to
change the direction of the extrusion by either
selecting the Direction 2 option or click and drag
on the direction arrow so it point inward.

‘\I._I:; Profile| v

Orj& %

«l» @y
30
|2

6) Next you create the front and rear wings. The
profiles of the wings will be sketched in the
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middle of the car and then extruded the profiles

symmetrically.

a) Inthe browser, expand the Origin folder and
right-click on XY Plane and click New Sketch
from the menu.

() F1 Car Body.ipt
- £3 Solid Bodies(1)
- T3~ View: Master
= lﬂ Origin
— [F Yz Plane
— [(I XZ Plane

— [y Axis

L Dz Axis [£ New Sketch h

Meacire

b) The problem is that the sketch is in the middle
of the part and you cannot see the sketch.
Remove the front section in front of the
sketch by clicking the Slice Graphics command
on the Status Bar or by pressing the F7 key.

Slice Graphics (F7)

Hides the display of geometry in front of the active sketch plane.

‘ Press F1 for more help

B 5 5[5

c) The front wing will consist of an arc that is
centered on the hole of the axle and will use
the left vertical edge and bottom horizontal
edge to close the profile. To copy this
geometry onto the active sketch click the
Project Cut Edges command on the Sketch tab
> Draw panel > select the down arrow next to
Project Geometry > Project Cut Edges. The
edges that touch the active sketch will
automatically be copied onto the sketch.

g | -

Project Dimension
Geometry

An' T

=
6 Project Geometry

@ Project Cut Edges h

d) Sketch outline both Front using the Arc
Center Point command, click the Sketch tab >
Draw panel > select the down arrow below
Arc > click Arc Center Point.

| >

Arc Rectangle

-

//a Arc
Three Point

—o\o Arc

Tangent

f“Arc s
+ Center Point

e) Select the center point of the hole
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7)

f)

h)

j)

Enter 17.5 for the radius and press the Tab
key.

Select the bottom horizontal edge as shown.
/ . b

F g
17.500 mm 4
o emmn| 152.80 deg|pp
AN

&N - _ -

-

For the last point, click a point above the
second point as shown. Do not enter a value
for the angle.

~

N

7/
o

Start the line command and select the top
endpoint of the left vertical edge and the top
point of the arc.

v

Add a 20 degree dimension between the
angled line and the bottom horizontal line.

Next you sketch the profile for the rear wing. To
avoid repeating steps you will use the existing
sketch.

a)

b)

d)

Sketch the profile for the rear wing as shown.
For clarity, draw the sketch above and to the
right of the sketch. If needed add a Tangent
constraint between the arcs and lines. When
done the sketch should require two
dimensions or constraints to be fully
constrained.

Click and drag the sketch so the horizontal
line is within the part.

Add a tangent constraint between the right
vertical edge and the right arc, labeled (1).
Add a 3 mm vertical dimension between the
top edge and the horizontal line you just
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8)

9)

Change to an isometric view by click on the upper

right corner of the ViewCube as shown.
= @ %

7

FRONT %

Next you extrude the front wing, while still in the

sketch environment which keeps the graphics

sliced.

a) Pressthe E key to start the Extrude command.

b) Define the profile by selecting inside the
sketch of the front wing, labeled (1).

c) Inthe mini-toolbar change the direction to
Symmetric, labeled (2).

d) Change the distance to 70 mm, labeled (3).

7

iR Proﬁle[v y-
Or|&-[% =
v ] x) (B 7757 /
/<L//
e) Click the green check mark to create the
extrusion.

Note: Both the front and rear wings could have
been extruded to create a single feature, but

by keeping them separate, you can edit their
extrusion distance independently.

10) Next you create the rear wing, using the sketch

geometry you created in a previous step. To use
an existing sketch, you share it. In the browser
expand the last Extrusion by clicking the + and
then right-click on the sketch entry and click
Share Sketch from the menu.

T@ Z“Egﬁ; ﬂT Repeat Exm|1|de

@ End of Par % Copy
=] Edit Sketch

Redefine

Share Sketch Ik

Pronertiecs

Ctrl+C

11) Start the Extrude command by clicking on any

geometry in the sketch and click Create Extrude
from the mini-toolbar, or press the E key or click
3D Model tab > Create panel > Extrude and
extrude the rear wing sketch 70 mm with the
symmetric direction like you did in the previous
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(I Profile| ¥
Dv v MV‘
wlx &

12) You know longer need to see the shared sketch, in
the browser, right-click on the shared sketch and
click Visibility from the menu.

#2 sketchs

= (P! Extrusions
2] Sketch
(Pt extrusion6
@ End of Par

13)
a)

b)

c)

car body

d)

1]
(I Repeat Extrude
(& Copy
5] Edit Sketch
Redefine
Properties...

Ctrl+C

Edit Coordinate System

Measure
Create Note

>

Export Sketch As...

+/ Dimension elgbilitv

19.5 mm, labeled (2).

e)

(3).
f)

14) Save the file.

Change the distance to 55 mm, labeled (4).
P4

Hole
~

Next place a hole for the CO2 canister.

Start the Hole command

Change Placement to Concentric, labeled (1).
Select the back plane and circular edge on the

In the Hole dialog box change the diameter to

Change the Termination to Distance, labeled

—— 3
§

Plane
Solids.

I | Concentric Reference

.ou

.
u -
U]

Orill Point

I o usd
ofik otk o ofd
@

Termination

Distance

@

)

v 6o OK || Concel ||

Apply |

®

Continue working on the same file or if you were
not able to complete the previous section, open the
file Ex1 Sec4 F1 Car Body.ipt.

1)

cartridge holder. Change the viewpoint so it
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resembles the following image.

b)

d)

e)

Next you create another sketch in the middle
of the car where a profile of the cut will be
placed. In the browser, expand the Origin
folder and right-click on XY Plane and click

New Sketch from the menu.
@ F1 Car Body.ipt
- E3 Solid Bodies(1)
B3~ %= View: Master
= [ Origin
- [P Yz Plane
— [P XZ Plane
[ @MB Repeat Save

— [ZX Axis
R C
Oy ads D P

| Dz age [ZiNewsketch I

Meacaire

The sketch again is in the middle of the part
and you cannot see the sketch. Remove the
front section in front of the sketch by clicking
the Slice Graphics command on the Status Bar
or by pressing the F7 key.

Slice Graphics (F7)

| Hides the display of geometry in front of the active sketch plane.
Press F1 for more help

The profile of the cut will utilize the existing
left vertical and top horizontal edge of the
feature that will hold the CO2 cartridge. To
copy this geometry onto the active sketch
click the Project Cut Edges command on the
Sketch tab > Draw panel > select the down
arrow next to Project Geometry > Project Cut
Edges. The edges that touch the active sketch
will automatically be copied onto the sketch.

| |

Project Dimension
Geometry

AN T

=
6 Project Geometry

Project Cut Edges h

Draw a line that starts at the lower left corner
of the left vertical edge on the CO2 cartridge
holder, labeled (1).

Click a point on the top horizontal edge of the
CO2 cartridge. Labeled (2). Do not place a
dimension.
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f) Add a 30 deg dimension to the left vertical
edge and the angled line, labeled (3).

¢

2) Next you cut away material to create the angle.
While still in the sketch environment press the E
key to start the Extrude command.

a) Define the profile by selecting inside the
sketch of the triangle, labeled (1).

b) In the mini-toolbar change the Extents option
to Through All (2).

c) Change the Operation option to Cut (3).

d) Change the direction to Symmetric, labeled

(4).

e) Click the green check mark to create the
extrusion.

3) Next you create a side plate on the rear wing.
Create a sketch on the side plane on the rear
wing.

9 |® D

a) Instead of sketching geometry, you can offset
geometry. Click the Sketch tab > Modify panel

> Offset.
- spii
Modify 2
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4)

5)

6)

b) Select the angle line on the sketch and move
the cursor out away from the line and click to
create the offset geometry.

D)

c) Start the Dimension command and select the
two angled lines and place a 2 mm aligned
dimension.

\
/
If needed change the viewpoint so it resembles
the following image.
Use the Extrude command to create the side
plate.
a) For the profile, select between the offset
geometry and the original sketch geometry.
b) Change the direction so it point into the car.
c¢) Change the extrusion thickness to 1 mm.

d) Change the operation to Join.
e) Create the feature.

U‘Hvl 1 | l)l
(I Profile|¥
Or| &%y
(v | %) @v

Next mirror the side plate to the other side by

using the Mirror command on the 3D Model tab >
Pattern panel.

Pattern

i

a) For the feature to mirror select the feature
you just created.

f Mirror u

Features
Eﬁ Mirror Plane

[ | Solid

b) Inthe Mirror dialog box click the Mirror Plane
button.

c) Inthe browser, under the Origin folder, select
XY Plane

d) Complete the command by clicking the OK
button in the Mirror dialog box.
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7)

Next you round off the front wing. It is best
practice to apply fillets near the end of the
modeling process as the edges will be consumed.
Press the F key or from the 3D Model tab >
Modify panel > click Fillet.

@ Chamfer % Thre

Fiet | 8 Shell &3 split

N @ Draft 6] Comr
Modify v

a) On the min-toolbar click the Full Round Fillet
option.

b) Select the faces that the fillet will be tangent
to, in order select the top angled face, the
front vertical face and the bottom horizontal
face.

Jl\gv/" "\!‘ﬂ Sile facaSet2 IV/I

I'\‘/ - / l\E:v/l

2

c) Inthe Fillet dialog box or on the mini-toolbar,
click OK to create the fillet.

8) Use the Fillet command to place 2 mm fillets to

the edges as shown.
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9) Use the Fillet command to place 7 mm fillets to
the four edges as shown.

10) Practice changing the size of the fillets by
selecting a fillet in the graphics window and click
Edit Feature from the mini-toolbar.

LS
Edit Fillet

11) Next you create a cutout for the tether line.
a) Create a sketch on the back face of the car

body.

B
Create Sketch

b) Use the Rectangle command to draw a 6mm
square below the car body. It is placed below
the car body for clarity.

—

()}

$

c) Next you constrain the sketch by applying a
coincident constraint that will lock two points
together. Apply a Coincident sketch
constraint by clicking the Sketch tab >
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Constrain panel > Coincident Constraint.
v Ly © 8 B2 Rect:
2 4

Coincident Constraint

O Constrains points to othe
Constrain
d) Select the two midpoints on the bottom
horizontal line of the square and the midpoint
of the bottom horizontal edge of the car
body.

)

P

&
‘-""] Ao
e) Extrude the square profile with the cut

operation and the Extents option set to
Through All.

AN b
I Profile|v
Ov| Gv| Hv
o &

12) Next you change the appearance / color of the car
by selecting an appearance override from the
Quick Access toolbar, to the right of the list of
Materials. Select an appearance / color of your
choice.

Note: The appearance override does not affect
the mass properties of the par

bl [ Default ~ ~

mel| . Orange-Red
PEY aan P A

M Precast Smoor % ‘
MRed [}
13) Save the file.

14) If desired open the completed car, F1 Car Body
Completed.ipt.
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In this exercise, you create a drawing of the F1 car

body so the car can be made.

Note: Depending upon the drafting standard you

use, you may choose a different template file. The

ANSI mm template file used third angle projection.

1) Start by creating a new drawing file. Click the New
command on the Quick Access toolbar.

New (Ctrl+N)

a) Inthe Create New File dialog box click the
Metric folder under Templates, labeled (1).
b) Double-click on ANSI (mm).dwg, labeled (2).

49

Temp!ates
. v Part - Create 2D and 3D objects
L_Eng
P

' mdadiaO Rl »
T O iy TR VY Ry Sy

¥ Drawing — Create an annotated document

R R R R =
2 2 2 2 A
am bsidwg am_din.dwg am_gb.dwg am_iso.dwg am_jis.dwg

Bl N Ed N Ed N

ANSI  BSLdwg BSLidw DIN.dwg DIN.idw GB.dwg
(mm).dwg fmm).idw
u

= W T W
2) If needed you can change the sheet size by click
Edit Sheet in the browser.

FE Drawingl

L ;

%F Drawing Resources

== QMD Repeat New

C} Defa @ Copy
+- Lo ANS

Delete Sheet
Activate
Auto- Reattach Orphanec

Create Sheet Format...
Edit Sheet... [\

a) Inthe Edit Sheet dialog box select the desired
sheet size by selecting a sheet size from the
Size drop list.

'EditSheet M

Format Revision

Name

Sheet Orientation

Size

-
k I
Q) Landscape
C Q
D
E
F
Custom Size (inches) de from count
A4
A3 de from printing
A2
0 o ) Comar )
Custom Size (mm)
fimnhar Pavbenit

b) For this exercise, you use the default C size,
click the Cancel button to close the dialog box
without making changes,

3) The next step is to place drawing views;
orthographic and isometric views

by using the Base view command. Click the Base

View command by either, right-clicking on a

blank area in the graphics window and click Base
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View on the marking menu, or click Base from the
Place Views tab > Create panel.

_ Balloon ) A Leader Text )
\Undo <= ) {3 Hole / Thread Notes )
a) Inthe Drawing View dialog box, select the file

b)

c)

d)

to create the views from, if the file is open
you can select it from the list labeled (1) in
the following image or select the Open an
existing file button labeled (2) in the following
image. If you completed the previous exercise
select the file F1 Car Body.ipt or if you did not
complete the last exercise select the file F1
Car Body Completed.ipt.

Drawing View

Component | Model State | Display Options| Orientation

Fie (1) Q2) ==
[c2\F1 in Schools\Workspace\F1 Car Body.ipt - S < Current

Top
Open an existing file
Riaht

Representation
Tan View

In the graphics window a preview of the
drawing view will be displayed, you can adjust
the view’s orientation by selecting a view
from the Orientation list or adjust the view
manually by clicking the Change view
orientation option. For this exercise the
default Front view is correct so you do not
need to change its orientation.

Orientation
[Front |
Current

Top

Bottom

Left

Right

Back

Iso Top Right
Iso Top Left

Iso Bottom Right
Iso Bottom Left

Projection: )€1

SIY“ Change view orientation i

If needed you could also adjust the scale of
the drawing view by selecting a scale or
entering a scale in the View / Scale Label area.

View / Scale Label

Scale 1:1 v = Viev.
o @ = \

<4

Move the Drawing View dialog box to the side
and click to locate the base view (first view)
near the lower left corner of the drawing
view, labeled (1).

Move the cursor up and click to locate the top
view, labeled (2).
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f) Move the cursor to the right and click to
locate the right side view, labeled (3).

g) Move the cursor up and to the left and click
to locate an isometric view, labeled (4).

o T [
T

=

h) The last step is to create the views by right-
clicking and click Create from the marking

menu.

Cancel (ESC) X )

T

4) Next you move the drawing views to better fit the
drawing. Move the cursor over the isometric view
until the =& symbol appears and then click and

RS P ———

——Hem——————————t e

a) Next move the base view (first view placed,
which in this exercise is the front view) down
and to the left. Notice that the orthographic
views (top and side views) will move with it.
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5)

6)

b) Position all the view as shown.

¥ T

Next you adjust the scale and style of the

isometric view. Edit the isometric view by double-

clicking in the isometric view

a) Near the bottom of the Drawing View dialog
box change the scale by entering .8 in the
View / Scale Label area, labeled (1).

b) While still in the Drawing View dialog box
change the style of the view by clicking the
Shaded option in the Style area.

ﬂ } ! [@ Projection: @6
View / Scale Label F Style

m Scale .8 vj | H @ &
CIER-A0Y (6

c) Click OK to complete the edits.

To see the inside of the middle of the car, you can
create a section view. In this step you create a
section view based on the top view. Start the
Section View command by either right-clicking in
the top view and click Section View from the
marking menu or click the Section View command
from the Pace Views tab > Create panel.

( i@ Base View

( crop & ) ( B8 Projected View )
\ Undo <51 \;_ 1=l _Section View)
p o Ty 1y
Auxiliary View ¥ j--+--=—1 3D Detail View )

a) If you started the command from the Create
panel you need to select the view to section,
click inside the top view, if you started the
command by right-clicking in the top view the
view is already selected.

b) First you locate the first point of the section
line by clicking a point to the left and in the
middle of the left vertical line.

|
|
‘L_I;_
|
Il
~d




c) Next you define the section line view by
clicking a point to the right and in the middle
of the right vertical line.

‘
[ \

I [Sr—
| 1

A

-+

==Y

—a

| \ =

d) You can continue to define points of the
section but in this case a single section line is
needed. To move to the next task, right-click
and click Continue from the marking menu.

X —
-—+_Cancel (ESC) X - @— (&> Continue
E = : &__)

4.___.__41___)

==
3 f

e) Position the section view by clicking a point
below the top view. When done your view

should resemble the following image.

:
|
4

ARRI=S i

/J\

~—H

SECTION A-A
SCALE1:1

7) To see the cross section view from an angle you
create an isometric view by using the Projected
View command. To create an isometric view of
the cross section view, right-click in the cross
section view and click Projected View from the
marking menu. You can also access the Projected
View command from the Place Views tab > Create

\ Undo CQ ) L TET Section Vlew ) )
( Auwxiliary View &% o @ Detail View

= Repeat Section V|ew
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a)

b)

c)

d)

f)

g)

Locate the view by clicking a point above and

to the left of the cross section view.
AL Fo— o - o e 2 ke pi———

cErTIAN A

Move the isometric of the cross section view

so it is below the existing isometric view.

Next you change the scale of the new
isometric view by double-clicking in the
isometric view. Since this view was projected
the scale area is grayed out. To change the
scale, uncheck the Scale from Base.

View / Scale Label

Scale |1:1 v e
— Scale from Base
&’ =

View Iden

Then enter .8 for the scale.
View / Scale Label

Scale .8 > OEx

While still in the Drawing View dialog box,
change the style to Shaded, this view’s style is
currently linked to the cross section view. To
change the style, first uncheck the Style from
Base.
Style

88 8 m

Style from Base
oK

Select Shaded as the style.
Style

’ Okwre‘?‘] Cancel ]

While still in the Drawing View dialog box, you
turn on the hatching option for this view. Click
Page 30
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the Display Option tab in the dialog box and
check the Hatching option.

Drawing View

Component[ Model State | Display Options

lodel Dimensions Show Tra

h) Click OK and then position the view as shown.

8) Save the file with the name F1 Car Body.dwg.
Note: The drawing’s name will default to the
name of the file that the base view was created
from.

Continue working on the same file or if you were

not able to complete the previous section, open the

file Ex2 Sec2 F1 Car Body.dwg. In this portion of the

exercise you add annotations to the drawing views
and change the size of the car.

1) The dimensions that were placed when you
created sketches can be retrieved. Use the
Retrieve Dimensions command by either right-
clicking in a view and click Retrieve Dimensions
from the menu or click Retrieve Dimensions from
the Annotate tab > Dimension panel.

a) Retrieve the dimensions in the front view by
right-clicking in the front view and click
Retrieve Dimensions from the menu.

Apply Design View...
Rotate

Annotation Visibility
Automated Centerlines...

&Y Retrieve Dim: N
é Get Model Annotations
General Dimension Type
Show Hidden Annotations

b) Inthe Retrieve Dimensions dialog box click
the Select Dimensions button, this will display
all of the dimensions that are possible to be
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2)

d)

retrieved in this view.

<
Retrieve Dimensions &
;| Select View Select Dimensions
Select Source Select Dimensions

[z '@ Select Features
",
— Select Parts

Cancel J

€

In this step you use the window selection
method to select all of the dimensions in the
view. The window selection method is when
you drag a window from left to right and the
entities that are completely enclosed in the
window are selected. Select all the
dimensions in the front view by clicking a
point that is below and to the left of the of all
the dimensions that are in the front view and
with the left mouse button pressed, drag a
window up and to the right so all the
dimensions are contained in the window and
then release the mouse button.

f+20.00 +f

Retrieve the dimensions by clicking Apply in
the dialog box, this keeps the command
active.

With the Retrieve Dimensions dialog box still
open, click in the top view.

a)

b)

In the Retrieve Dimensions dialog box click
the Select Dimensions button, this will display
all of the dimensions that are possible to be
retrieved in this view.

In this step you use the crossing selection
method to select all of the dimensions in the
view. The crossing selection method is when
you drag a window from right to left and the
entities that are completely enclosed and the
entities that touch the selection box are
selected. Select all the dimensions in the top
view by clicking a point that is above and to
the right of the of all the dimensions that are
in the top view and with the left mouse
button pressed, drag a window down and to
the left so all the dimensions are contained in
the window and then release the mouse
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button.

c) Retrieve the dimensions by clicking Apply in
the dialog box.
With the Retrieve Dimensions dialog box still
open retrieve all the dimensions in the side view
using either the window or crossing selection
method.
a) Click OK to complete the command.
You can delete dimensions that are not needed by
selecting them and then either press the Delete
key or right-click and click Delete from the menu.
In the front view, select the 19.50 diameter
dimension, labeled (1), hold down the Ctrl key
and then select the 30.00 dimension, labeled (2)
and right-click and click Delete from the menu or
press the Delete key.

B Repeat Retrieve Dimensions
Delete
) — Options
Precision »
Edit...
Text...
&) Arrange Dimensions
Precision >
Edit Arrowheads...
___*J5 New Dimension Style...
QF Zoom
4% Pan
“— Previous View F5

Help Topics...

You can also move a dimension between views by
using the Move Dimension command. Move the
cursor over the 50.00 dimension in the front view
(do not click on the dimension) and click Move
Dimension from the menu.

HY Repeat Retrieve Dimensions
'~ B Select Other...
1 Delete

Move Dimension h
Options

Precision >
Edit...

40.00-_ ™=

-
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6)

a) Select the view to move the dimension to,
click in the top view.

Next you arrange all of the dlmen5|ons in one
operation. Use the window or crossing selection
technique that was covered previously to select
all of the dimensions in the drawing.

a) Start the Arrange Dimensions command by
clicking the Annotate tab > Dimension panel.
The dimensions will automatically be
arranged based on the current dimension
style.

Nl D HG = S« -

Place Views [ALIEICE Toold

I:: Baseline ~

T” Ordinate ~ g; Retrieve

11 Chain ~

Dimension

7222222,

,,”,,,mr//////////

SECTION AX
SCALE L : 1

Dimension

7) Adjust the location of a dimension by moving the

cursor over the dimension you want to move until
the =% symboI appears and then click and drag it
to a new location. Move the 2.00 aligned
dimension in the front view as shown. Adjust

/( =
2

a) Alsoin the front view, rotate the 2.00 radial
dimension, so it is not inside the geometry.
Click and drag on the endpoint of the line
with the arrow and drag the dimension up.
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8)

9)

b) Practice moving and deleting dimensions as
needed.

Next add a center mark to the hole in the right

side view. Click the Center Mark command on the

Annotate tab > Symbols panel.

-

+
+ o+

bt I‘;' Creat
Weldi... Impor... 3
Center Mark
Symbols

a) Create a center mark in—the right side view by
selecting the hole for the CO2 cartridge.

There may be times that you want to place
additional dimension to clarify the design. To add
a dimension either move the cursor so it is
outside a drawing view then right-click and click
General Dimension from the marking menu or
click the Dimension command on the Annotate
tab > Dimension panel.

i@t Base View... )

( Ballon D ) (A Leader Text )
(Undo <R ) | {9 Hole / Thread Notes )

CGenelaI Dimension m ) L -+- Center Mark)

a) Inthe right-side view add the five linear
dimensions as shown.
b) Rotate the 14.00 radial dimension as shown.

r—6.00

re— 30.00 —=

35.00

70.00

10) Next you add a hole note to document the size of

the hole that will contain the CO2 cartridge. Start
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the Hole and Thread Notes command on the

Annotate tab > Feature Notes panel.
ULGIEICE Tools Manage  View

_I\‘Q—l "_7 Chamfer

® punch
Hole and| _
Thread | “tf] Bend

>~ Mg Arrange

e v Eé Retrieve

on Feature Notes
a) Select the hole in the side view and then click
to locate the hole note as shown.

i/

$19.50 ¥ 55.00

35.00

70.00
b) Create the hole note by right-clicking and
clicking OK from the marking menu.
11) In the front view delete the 3.00 diameter
dimension on the hole for the left axle and
arrange the dimensions as shown.

R17.50 WQ’ Bepeatm

g
Ly B Select Other...
- — Delete % |

Move Dimension
Options >
Precision >
Edit...

o ?6.0C %

O_ 40 00 __ Copy Properties

(o] = Edit Model Dimension ...

a) Add a hole note to the hole in the front axle.

__» #3.00 THRU

S

b) Finish the Hole and Thread Note command.
12) Notice that the 3.00 THRU hole note does not
have a quantity listed, since there are multiple
holes with the same size you can add a quantity
to the hole note. To add a quantity to the hole
note, double-click on the hole note and the Edit
Hole Note dialog box appears.
a) Locate where the quantity note will be placed
by clicking after the word THRU and press the
Spacebar, labeled (1).
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b) Click the Quantity Note button, labeled (2).
Edit Hole Note

Note Format

Thru v

‘¢<HDIA> THRU \)

Values and Symbols

(=) @ [§
gi % g:ﬁ é@ %TJ L‘Quanm/ Note

c) Complete the edit by clicking OK.

@3.00 THRU 2X

7250

S .

d) Save and then close the file.

In this section of the exercise you edit the model
from within the drawing and from the model.

1)

2)

3)

Open the file Ex2 Sec3 F1 Car Body.dwg. In this
file the file F1 Car Body Completed.ipt was used.
While in the drawing you can change the value of
a model dimension, as long as the dimension was
retrieved, and not placed in the drawing with the
General Dimension command. Move the cursor
over the 200.00 dimension in the front view,
when the dimension is highlighted, right-click and
click Edit Model Dimension from the menu.

— "— ==

$3.00 THRU 2X QF Repeat Zoom

Delete

R17.50

20.00=

_____ v ‘ i

Options P
A Precision » 30— 8
Edit... L o
Text...
L 200.00— k4 Arrange Dimensions

Copy Properties

Hide Extension Line

Show All Extension Line:
Edit Model Dlmensmn %

Fdit 1<t Arrowhead

8.00—

a) Inthe Edit Dimension dialog box enter 190
mm.

Edit Dimension: do RS
‘190 mm ) ‘

\

b) Complete the edit by clicking the green check
mark. The part file will update and then the
drawing views will update.

c) Review the drawing to ensure all of the views
were updated to reflect the change.

Next you edit the same sketch dimension in the

part file. Start by opening the part file that the
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4)

5)
6)

drawing was created from. Instead starting the
Open command and navigating to the file, simply
right-click in any drawing view and click Open
from the menu. Since all the drawing views are
based on the same part file, it does not matter
which view is used.

-
; Edlt View... =*'

- [ Repeat Save »
[y Copy Ctrl+C

Delete

open [y

In the part file select the bottom face of the car
body and click Edit Sketch on the mini-toolbar.

a) Edit the 190 mm dimension by double-clicking
on it and enter 200 mm in the Edit Dimension
dialog box.

ft———9(———t={

N,
e

19(& &

|( Edit Dimension : dO ﬁ
| 200 ) l

b) Complete the edit by clicking the green check
mark. The part file will update and then the
drawing views will update.

c) Exit the sketch environment by right-clicking
on a blank area in the graphics window and

click Finish 2D Sketch from the marking menu.
(Undo <R ) ( 2k Trim )

| General Dimension [ ) ( § Project Geometry )

(« Finish ank_etch)
Save the file.

Make the F1 Car Body Section 3.dwg drawing
current by clicking its tab on the bottom left
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above the Status Bar.
[ F1 in Schools.ipj: F1 Car Body - Section 3.dwg

|[@[B3[* | F1 Car Body 1$..dwg ] F1 Car Bod
a) Notice that the dimension in the front view
and other views were updated to reflect the
change.
7) Save and close all Inventor files
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In this exercise you assemble the components of an

F11Schools race car.

1) Start by creating a new assembly file. Click the
1\Iew command on the Quick Access toolbar.

New (Ctrl+N)

L

a) Inthe Create New File dialog box click the
Metric folder under Templates, labeled (1).

b) Double-click on Standard (mm).iam, labeled
(2).

[T Create New File

& = A 2013\

4 Templates
v Part — Create 2D and 3D objects

nalish

weoem () () (0 O
Sheet  Sheet Standard Standard
Metal Metal (DIN).ipt (mm).ipt

(DIN).ipt (mm).ipt
v y— ble 2D and 3D ¢
Mold Mold  Standard| Standard Neldment Weldment
Design  Design (DIN).iarrj (mm).iam (ANSI - (BSD.iam

(DIN).iam (mm).iam mm).iam

2) Inthe assembly file, the first thing you need to do
is place the components. Place components into
the assembly right-clicking on a blank area in the
graphics window and click Place Component on
the marking menu, or click Place Component on
the Assemble tab > Component panel.

(12, Place (Eomponent)

. Measure =

. Undo <} )

a) Select the component to place by double-
clicking on F1 Car Body Completed.ipt. Note
that you can change if and how the preview
image appears in the icons by selecting an
option under the View Menu options in the

Place Component dialog box.
-2\

Extra large icons
© Large icons

Medium icons
Small icons
List

Details

!‘ Tiles

Hide file names

F1 Car BOdy v Auto arrange
Completed.ipt Align to grid
b) A single instance of the car body will be
placed in the assembly. Press the Esc key to

cancel the command.

3) Next you place the axle and wheel in one
operation. Repeat the Place Component
command by pressing the Enter key on the
keyboard.
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4)

5)

a) Inthe Place Component dialog box click once
on the Axle.ipt and then hold down the Ctrl
key and click the Retaining Ring.ipt, Wheel.ipt
files and then click the Open button in the
dialog box.

L L L
Axle.ipt Retaining Ring.ipt Wheel.ipt
In the graphics window place an occurrence
of each of the parts by clicking a point to the
left of the front of the car.

‘(@“
2

b) Then place a second occurrence of each of
the parts by clicking a point to the right of the
back of the car.

c¢) Complete the command by right-clicking and
click OK from the marking menu.

Next you add two more occurrences of the wheel

by dragging them from the browser. Move the

cursor over Wheel:1 or Wheel:2 (the number

designates the number of occurrences) and click

and drag an occurrence into the graphics window

so the wheel is below the left most wheel.

'@ Assembly1

+ %z Representations

@Retaining Ring:2
+- () Wheel:2
Repeat the process to drop a fourth occurrence of
the wheel into the assembly as shown. If needed
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you can click and drag on a wheel to move it.

6) Save the file as F1 Race Car Assembly.iam.

7) Next you assemble the race car using assembly
constraints. If you are using Inventor 2013 the
first part that you place will be grounded,
meaning that it does not move. If you are using
Inventor 2014, the first placed component is not
automatically grounded. Click and drag on the car
body, if it is ground a stick pin symbol will appear.
If it is not grounded the part will move. If needed,
ground the car body by moving the cursor over
the car body and click Grounded from the menu.

BOM Structure >
iMate Glyph Visibility
+ Grounded N
Adaptive W
[ }g +/ Enabled

8) Change the viewpoint by clicking the corner of the
ViewCube as shown.

o

Move a wheel closer to the front left wheel
extension and zoom into this area.

10) Next you position a wheel on the front wheel
extension by applying assembly constraints. Start
the Constrain command by right-clicking on a
blank area in the graphics window and click
Constrain from the menu or click the Constrain
command from the Assemble tab > Position panel
or press the C key.

& Place Component )

. Measure = ) Constraint

Undo <7 &5 Pattern Component |
\ ) \ )

a) First you mate two planar faces together.
Select the planar face of the wheel spacer,
labeled (1). You may need to use the select
other tool to select the face, with the cursor
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positioned over the face for 2 seconds a list

will appear and click the Face Normal option.
b) Then select the outside planar face of the

wheel extension, labeled (2).

Note: If needed you can enter an offset value

that will move the components away from

each other.

-

Place Constraint

Assembly | Motion 1 Transitional | Constraint Set

Type Selections

@

Offset: Solution

0.000 mm » - s
§Xp | &4

vl & 16

O @

c) Click OK to create the constraint.

Tip: You do not need to close out of the
command between applying constraints, this
was done to demonstrate how the Mate
constraint works.

d) Click and drag the wheel and the wheel
moves along the plane that the constraint
was created on.

e) Change the viewpoint as shown in the
following image.

f) Next you center the wheel on the wheel
extension again using the Mate constraint.
The Mate constraint is dependent upon the
geometry that you select; planar faces,
circular faces, points or centerlines. Start the
Constrain command again and select the
circular face on the hole on the wheel and
wheel extension, a centerline will appear.

g) Click OK to create the constraint.

h) Click and drag the wheel, the wheel rotates
along the center of the holes. This is the only
open degree of freedom.

11) Instead of creating two constraints to position the
wheel, you can use the Insert constraint that
mates two faces and two centerlines in one
operation. Start the Constrain command and click
the Insert option, labeled (1).

a) Select the inside circular edge on the hole of
the wheel and the circular edge on the hole in
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the wheel extension.

Place Constraint X
Assembly | Motion | Trp Constraint Set |
Type ctions
Flajalar ] oo
Offset: Solution

v &

@ Cancel )l

b) Click Apply to create the Insert constraint but
keep the dialog box open.

12) Continue to apply insert constraints to the other
three wheels, axles and retaining rings. Change
the viewpoint and zoom in as needed. You can
also exit the Constraint command and move the
parts closer together and restart the Constraint
command.

TIP: While in a command you can change the
viewpoint by pressing down the F4 key, selecting
a corner on the ViewCube, or using the Free
Orbit command, and after changing the
viewpoint the current command is still active.

13) Save the file as F1 Race Car Assembly.iam

14) Close all Inventor files.

15) If desired examine the completed assembly by
opening the file Ex3 F1 Race Car Assembly
Completed.iam.
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In this section you learn how to enhance the
visualization of the F1 in Schools car by changing
visual styles, adding a decal, shadows and

reflections, and changing the background and

adjust the light source(s).

1) Open the file Ex4 F1 Car Body Appearance.ipt.

2) In Exercise 1: Section 4 — Final Features, you
learned how to change the appearance / color of
the car. In this step you change how the car is
displayed on the screen by changing its visual
style. The Visual Styles command can be accessed
from the View tab > Appearance panel or add it to
the Navigation Bar. Add Visual Styles to the
Navigation Bar by clicking on the down arrow on
the bottom-right corner of the Navigation Bar,
labeled (1).

a) From the list click Visual Styles, labeled (2).

v ViewCube (active)
SteeringWheels
Pan

v Zoom

v Orbit

v Look At Page Up
Zoom All Home

v Zoom Window 7
Zoom Selected End
Previous View F5
Next View Shift+F5
Projection
Visual Styles [\ ( 2 )

b) Click the Visual Styles command on the
Navigation Bar, and try different styles.

Realistic
Shaded
Shaded with edges
Shaded with hidden edges
Wireframe
Wireframe with hidden edges
Wireframe visible edges only
Monochrome
Watercolor

v Dlustration [

c) When done change the visual style back to
Shaded.
2) Next you add a decal to the car. Start by creating
a new sketch on the rear wing.

Create Sketch

a) Nextinsert an image by clicking the Insert
Image command on the Sketch tab > Insert
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b)

d)

e)

f)

g)

panel.

@ Pots
S AcaD
Insert ‘

In the Open dialog box double-click the
Autodesk Logo.png file.

Autodesk:

Autodesk

Logo.png
Place the image by clicking a point to the right
of the back of the car.

To rotate the image 90 degrees clockwise, by
clicking and dragging the bottom-right point
on the image downward as shown.

3[/53[301

Even though the image is rotated, the image
can still rotate. To prevent the image from
rotating apply a vertical constraint to one of
the longer edges on the image. Start the
Vertical constraint from the Sketch tab >
Constrain panel.

Add a 55 mm vertical dimension to the image.

4
4

Next center the image within the sketch by
apply a horizontal constraint between the

midpoints labeled (1) and a vertical constraint
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between the midpoints labeled (2).

[

3) The last step is to create the decal with the Decal
command. To start the Decal command click the
down arrow on the bottom of the 3D Model tab >
Create panel.

BI @‘Y‘ ot B coil BI @"‘ ot B coil
% Sweep Q Emboss % Sweep Q Emboss

Extrude Revolve Extrude Revolve

fLA) Rib @ Derive @7 Rib @ Derive
[ Create v ] |
= |
el Create

a) Next select the image that will be used to
create the decal.

b) Inthe Decal dialog box click the Face button
will automatically become active, select the
face on the sketch that the image was placed
on.

'Decal &
Image
@ Face
~

Wrap to Face

| Chain Faces

c) Click OK to create the decal.

d) If desired repeat these steps to create the F1
in Schools decal using the file F1 in Schools
Logo.png with a width of 25 mm and
centered on the sides of the car, shown in the
following image.

e) To see the completed car, open the file Ex4 F1
Car Body Appearance Completed.ipt.

4) Close all Inventor files.

5) Next you enhance the appearance and clarity of
the car assembly by applying shadows. Start by
opening the file Ex4 F1 Race Car Assembly -
Appearance.iam.
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6) When applying shadows there are four options to
choose from.

a) All Shadows: All three shadow effects are
made active and display.

b) Ground Shadows: Casts a model shadow onto
the ground plane. This effect does not require
the ground plane to be visible.

c) Object Shadows: Casts, and receives model
shadows based on the position of the active
lighting style.

d) Ambient Shadows: Casts shadows in corners
and cavities to visually enhance the transition
of shape changes.

7) Practice applying the different shadows by
clicking the shadow option on the View tab >

Appearance panel > and click the drop down

arrow to the right of the Shadows icon.
t Tools Manage RUGEYE Environments

Qx ShadowsH @ Orthographic ~ (_

w
All Shadows O, Ground Plane ~

Ground Shadows

Object Shadows Appearance v

Ambient Shadows

o Settings...

a) When done check the All Shadows option.
Note: After a shadow option is selected, it
can be turned on and off by clicking the top
level Shadows icon.

8) Next turn on reflections by clicking the Reflections
on the View tab > Appearance panel.
Tools Manage [@IEUEM Environments

I @ Orthographic ~ |
I O.- Ground Plane ~

Two Lights v

Appearance ~
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9) You can also change the background and lighting

options by selecting from a list of preset light
styles. From the View tab > Appearance panel
select an option from the list of lighting style. The
lighting styles that have a background are 3D,
which means as you change the viewpoint you
will see different aspects of the background.
Make the Empty Lab lighting style current.

Two Lights ¥

Country Road - SpheronVR
Default
Desert Dawn Road

Dry Salt Bed

Emntvlab N
—mpty 1ab

Old Warehouse
Plain Room

Stuttgart Courtyard

Two Lights

r',,.Settings...

Appearance v

a) Change the viewpoint so your screen
resembles the following image.

g———

-

b) Next you adjust the background. Click the
Empty Lab option on the View tab >
Appearance panel and from the list click
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Settings.
| Empty Lab v

Country Road - SpheronVR
Default

Desert Dawn Road

Dry Salt Bed

Empty Lab

Old Warehouse

Plain Room
Stuttgart Courtyard
Two Lights

l o Settings... N I

c) Next you rotate the image by clicking and
dragging the Rotation slider, labeled (1).

d) Practice scaling the image by clicking and
dragging the Scale slider, labeled (2).

e) Next you adjust the lights. Make Light 2
current by clicking the 2 button, labeled (3).

f) In the Settings (Light 2) area, labeled (4),
practice changing the angle of the lights by
clicking and dragging on the horizon and
vertical sliders.

g) Inthe same Settings (Light 2) area experiment
changing the color and brightness of the light.

h) If desired turn on additional lights by clicking
the light bulb in the Lights area, labeled (5).

i)  When done editing the background, click Save
in the dialog box.

¥ Style and Standard Editor [Library - Read Only] L ——

Ughting P 7 [ styles ™)

Lighting Style [ Empty Lab )

Standard Lights 4
] o Al Standard
1
— _
Ladfal anghtness
2 Brightness
3 3
J ‘ | e
Image Based Lighting

7] Use Image Lighting Brightness

Empty Lab ~| Source

-30.000

100.000

@ Import Done

10) Change the viewpoint as desired.

11) If desired, practice applying other backgrounds.
12) Next you save an image of what is currently seen
in the graphics window. Use the navigations
commands to change the viewpoint, zoom and

pan as need.

a) To create an image file, in the upper left
corner of the screen click the Application
Menu > Export > Image.
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Search Commands

=
ol B Export

[ new » —

Eﬂ Export the file in image file format such as
IB Open » BMP, JPEG, PNG, or TIFF. N

\ PDF
E Save » | Export the file in PDF file format.
CAD Format
Z ol ®
g SRS %’ Export the file in another CAD file format

[ oo
b) If desired change the file type to be created
by clicking on the default file type in the Save
as type area and select the file type from the

drop list.
File name: Ex4 F1Race Car Assembly - Appearance.bmp v
Save astype: |BMP Files (".bmp) v
BMP Files (*.bmp
GIF Files (*.gif)

JPEGFiles (*jpg)
PNG Files (*.png)
TIFF Files (.tiff

c) Click the Save button and open the image file.
Following is an example of the exported
image.

13) Save and then close the file.
14) Close Inventor.
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