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STARBASE Intro to CAD

Introduction

Welcome, STARBASE engineer! In this lesson, you will learn the basics of Creo Parametric 3D
design software and understand the functions and uses of this product. When you are finished, you
will be able to navigate throughout Creo and will have a general knowledge of CAD programs.

Lesson Setup

1. Start Creo Parametric 4.0 J'JE

1
2. From the ribbon, click -~/ Select Working Directory.

= 1 | 7
New Open Openlast Select Working Erase Not | Model — System Play
Sessio Directory Displayed | Display Appearance Trail File
3. Data ceftingsT U= Browse to the folder named Intro_to_CAD.
Click OK.

Task 1 — Open the STARBASE gyrosphere assembly

1. Click B Open.

e Y B

1 Last Select Working Erase Not | Model
Directory Displayed | Display

Data Settil

2. Select gyrosphere.asm. Click Open.
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STARBASE Intro to CAD

Task 2 — Understanding the Creo 4.0 user interface

Your teacher will now explain the Creo user interface.

| O Ho-cu-82 3~ zz| ~  GYROSPHERE_TOP (GYROSPHERE_TOP) (Active) C:\ 0 Gyro2\gyrosphere_top.asmd4 - Cr.. — O %
STARBASE Model Analysis Annotate Manikin g Applications Photo “ P ©~- @

X EOD %S KB v &M

Mew Open Windows Close Regenerate Reset | Mechanism Assemble  Drag  Component Run Section Appearances Component
- Display Components  Interface Motors - - Display Stylg
Models Assembly ‘ Run Motors‘ Display
§ﬂ Model Tree | 2 ;o oxy
: EFFEEEETAY.
ModelTree T} v [+ o
R . T
] GYROSPHERE_TOP
£7 ASM_RIGHT
7 ASM_TOP de\ “-ee
£F ASM_FRONT mO

Bz ASM_DEF_CS¥S
B GYROSPHERE_ASM
5} Neutralid 26
» () SPHERE.FRT
» () ROVER_COMMAND_CHAIR PRT
» (7 ROVER_COMMAND_CHAIR PRT
» () CONTROLS.PRT
» (3 STEERING_LEFTPRT
» (] DOOR_RIGHT_AsMO1
» d} DOCR_LEFT_ashio1
b (3 LICENSE_PLATE PRT
# Insert Here

® Spin Center will be displayed. |

@O ‘. Shaded with edges model will be displayed | 1 '| '
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STARBASE Intro to CAD

Task 3 — Zoom, spin and pan your model within the graphics area

1. Place your cursor over the door.

2. Roll your middle mouse wheel to zoom in
and out.

3. From the in-graphics toolbar, click

. Refit.
QrEEET YT

4. To spin your gyrosphere model, press and
hold the middle mouse button while you
move your mouse.

5. Spin your model so you can see the
bottom.

6. Roll your middle mouse to zoom in or out.

7. Click g\l Refit.
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STARBASE Intro to CAD

8. To pan the gyrosphere across the screen,
press and hold the SHIFT key and hold the
middle mouse button while you move your
mouse.

9. Pan your model around the graphics area.

10. Click ‘! Refit.

11. Press CTRL + D on your keyboard to return
the model to the default orientation.

Task 4 — Explore the model tree

1. Move your mouse over your gyrosphere.
Notice each part highlights in green.

2. Move your mouse over the door on the
right of the sphere. Click to select it.

3. When selected, it will turn green.
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Intro to CAD

4. A pop-up menu appears near your
mouse pointer with some of the
most frequently used functions.

5. Inthe model tree, notice that
SPHERE_DOOR_RIGHT_MIR.PRT
is highlighted there also.

6. Click in the graphics area away
from the model to de-select the
part.

8o Model Tree | = Fo.. | & | Fa

ModelTree T| ~ 5] v &
' ) +
1 GYROSPHERE_ASM -
5} Neutral ia 26
» (0 SPHEREPRT
» ([ ROVER_COMMAND_CHAIR.PR
» [ ROVER_COMMAND_CHAIR.PR
» (J CONTROLS.PRT
» ([ STEERING_LEFT.PRT
» i} DOOR_RIGHT_ASMO1
v &1 DOOR_LEFT_asmot
LT ASM_RIGHT
L7 ASM_TOP
L7 ASM_FRONT
T* ASM_DEF_CS¥S
3+ DOOR_LEFT_ASMOT
5} Neutral id 46
» () SPHERE_DOOR_RIGHT_FR
» (3 SCREWS_MIR.PRT
» (0 SCREWS_MIR.PRT

» (7 SPHERE_DOOR_RIGHT_MI
» (@ SCREWS75_MIRPRT
» (3 SCREWS7S_MIRPRT
» () SCREWST5_MIRPRT
» [ SCREWS7S_MIR.PRT
» ([ SCREWS75S_MIR.PRT
> (J SCREWS7S_MIR.PRT

7. Inthe model tree, look for
DOOR_LEFT_ASMO1. This is the

assembly (group) of parts that make up

the door.

8. Left-click to select

SPHERE_DOOR_RIGHT_FRAME_MIR.PRT
9. Inthe graphics area, notice that part of

the right door is selected also.

i} GYROSPHERE_ASM -

[T ASM_RIGHT
[T ASM_TOP
[T ASM_FRONT
3+ ASM_DEF_CSY5
3« GYROSPHERE_ASM
5. Meutral id 46
» () SPHERE.PRT
b [ ROVER_COMMAND_CHAIR.PR
b [ ROVER_COMMAND_CHAIR.PR
» ([ CONTROLS.PRT
» () STEERING_LEFT.PRT
> 35} DOOR_RIGHT_ASMO1
o (5} DOOR_LEFT_Asmo1
7 ASM_RIGHT
7 ASM_TOP
7 ASM_FRONT

¥+ ASM_DEF_CSYS o =

o FalE-

y
2¥* DOOR_LEFT_ASMO1
L .

» [ ] SPHERE DOOR RIGHT FR.

b [ SCREWS_MIR.PRT
b [ SCREWS_MIR.PRT
B [ SCREWS_MIR.PRT
b [ SCREWS_MIR.PRT
b [ SCREWS_MIR.PRT
p [ SPHERE_DOOR_RIGHT_MI
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STARBASE Intro to CAD

10. In the model tree, scroll up and click on &%} GYROSPHERE_ASM
SPHERE.PRT to select it. 7 ASM RIGIrlT
Clicking an item in the model tree T ASM )
opens a pop-up menu with a small ~ ASM_ @ ) T v
number of the most common tools. 1y, ASM_ he,
= 1

,’_—? 4
11. Select - Open from the pop-up X* GYROSPHERE_ASM
menu. 5} Neutral id 46
(J SPHERE.PRT

() ROVER_COMMAND CHAIR.PRT
[ ROVER_COMMAMND_CHAIR.PRT
() CONTROLS.FRT

[} STEERING_LEFT.FRT

&5 DOOR_RIGHT_AsMO1

i DOOR_LEFT_aAsMO1

[} LICENSE_PLATE.PRT

® [nsert Here

¥ ¥ ¥ ¥ ¥y yw

12. Spin, pan, and zoom to view the
sphere model.

13. Click E@ Close in the quick access
toolbar at the very top of the Creo
window.
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STARBASE Intro to CAD

Task 5 — Open the gyrosphere’s left door

1. Spin your gyrosphere so you are viewing the
model’s left door (see image).

2. From the STARBASE toolbar, click @ Drag
Components.

STARBASE Model Analysis Annotat

= x[Od 2 % @y

Windows Close Reset Regenerate | Mechanism Assembl|
< Display

Models Asmbly

3. Click the yellow handle on the door and move
your mouse to open it.

Click again to keep it open.
In the Drag dialog box, click Close.

Drag X

6. Click 31 Refit and spin the gyrosphere.

IRV

p Snapshots

.0
7. Click “= Regenerate.

STARBASE Maodel Analysis

7 X

Windows Close Reset | Regenerate J| Mechanism
~ Display

T

Models

Notice that Regenerate closed your
gyrosphere’s door.
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STARBASE Intro to CAD

Task 6 — Cut a section through your gyrosphere

1. On your keyboard, press CTRL + D. Flexible Modeling Applications
= — AL () Hidden Line | [
2. Click the triangle underneath J) DJ Yal B J) 0 P Images H|
Section to expand the drop_down Hole Sweep Sketch MRDLLEH Sec:ion Appeavrances j
menu.
Run Motowﬂ'\
3. Select ! X Direction. (X Direction ?
0 Z Direction
L'_I:IJ Offset Section
20 Zone

4. Drag the red section
cutting arrow to move the
section cut.

5. Spin and zoom to see how
the parts fit together.

6. Click % on the ribbon to
close the Section tool.
Click Yes to confirm.

7. The gyrosphere should
return to its full form.

STARBASE, a DoD Youth Program Page 11 of 24



STARBASE Intro to CAD

Optional Lesson 1 — Customize the ID plate

In this optional lesson, you will modify and customize your gyrosphere’s ID plate using the
round, shell and extrude features in Creo Parametric.

Task 1 — Round the edges of your ID plate

1. Spin the assembly so you can
see the ID plate.

2. Click to select the ID plate.

Clicking a part in the graphics
area automatically opens a quick
access pop-up menu with a small
number of the most common
tools.

3. Select . Open from the pop-
up menu.

4. Ffrpm the STARBASE toolbar, click

\)Round.
YR E
Extrude Revolvg fhamfer Shell Hole Sweep Sketch

-

Features

5. Select the edge shown in green.

6. From the Round dashboard, edit the
radius to 6. Press Enter.

D

7. Click v to save your changes.
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Intro to CAD

Task 2 — Use a shell feature to hollow out your ID plate

1. Click the center of the rounded face,
and from the STARBASE toolbar, click

FJSheII.

S YV [ R

Revolve Round Chamfer Hole Sweep Sketch

-

Features

2. Select the flat surface.

3. From the Shell dashboard, set the
Thickness to 5. Press ENTER.

4. Click v to save your changes.

5.00 O_THICK

Task 3 — Add your initials

1. On your keyboard, press CTRL + D.

2. Select the flat surface in the
bottom of the shelled out side
of the plate, shown in green.

3. From the STARBASE
‘»
toalbar, click Extrude.

s < o m

Revolve Round Chamfer Shell Hole

-

Features
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4. Click #A Text.
wxible Modeling Applications Extrude

|H| \__ Fillet = S\J} — Corner @
.
Dimension Delete Hidden

L Project | Segment Line

More Editing Display

5. Click at the intersection of the blue reference
lines shown at L1 to place the bottom of the
text.

6. Move your cursor straight up and click near
L2 to make a vertical line to define the text’s
height.

7. Inthe text dialog box, type your initials in the
text box.

8. From the Horizontal drop-down menu, select
Center.

9. From the Vertical drop-down list, select
Middle.

10. Click OK.

11. Click % One-by-One to complete the text.

“ @ &

Line Center Center Centerlife | One- | [fimension
Chain and Point Rectangle by-One

STARBASE Sketcher

C

Text

Text

PTC

() Use Parameter

Font
® Select font

() Use Parameter

font3d

Aspect ratio: |1.000
Slant angle: | 0.000

Spacing: 1.000

Positig
Haorizontal: Center
Vertical: Middle
Options

o [ |

12. Edit the text height to fit your license
plate by double-clicking the number on
the dimension controlling the height of
your text.

13. Set the dimension value so that it fits
the plate.

14. Press CTRL + D click ¥ OK.
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STARBASE Intro to CAD

15. From the Extrude dashboard, set the depth
value to 5.

16. Click A Change Depth Direction.

Notice the extrude can be drawn out away
from the plate or pushed into it, removing the
plate material.

You can choose whichever direction you like.

17. Click v to complete the text feature.

Spin your model to admire your work.

18. Click x Close.
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STARBASE Intro to CAD

19. Spin the assembly to observe your
custom ID plate.

Optional Lesson 2 — Style your gyrosphere and set it in a scene

In this optional lesson, you can change some of the colors of your STARBASE gyrosphere
and then create a photorealistic image to showcase your design.

Task 1 — Change the colors on your gyrosphere

1. From the STARBASE toolbar, click

the triangle underneath the ‘ l) \’ o

Appearances section to expand - () Shading With Edges |
Secti = —!

the drop-down menu. o Appea.'ances Dicplay Stvle = | | J) Shading With Reflections

2. Select a color from the drop-down [Sarch. |0 wu, play
menu. [
i 2 Clear Appearance v
If your cursor is not a / paintbrush, reselect =My Appearances
a color. “

J
&

¥ Model

000
.0 P

&
.Q
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Intro to CAD

3. Select each part that you want to
color.

Hold down CTRL to select more than one part.

4. Middle-click or click OK to apply
the color.

Select x
Select 1 or more items.

| QK || Cancel |

5. Click Q!, Refit and spin the gyrosphere to admire your work.

Task 2 — Add a background

1. Click the Photo tab.

STARBASE Model Analysis Annotate Manikin Tools View Framework

g j ﬁ ‘ 1 Shadow  [J{] Relection On @ Q

@ No Shadow [)| Reflection Off

Scenes Shading With Background | Appearances Perspective | Photorealistic
v Reflections 2 View Image
Scene Appearance Perspective Setup

Applications Photo

STARBASE, a DoD Youth Program

Page 17 of 24



STARBASE Intro to CAD

2. Click fBackground.

?__’ ﬁ & Shadow  [)[({ Relection On @ ﬁ

i@ Mo Shadow []| Reflection Off

Scenes Shading With \Background ) Appearances Perspective | Photorealistic
=~ Reflections ~ View Image
Scene Appearance Perspective Setup
3. Double-click to open the x
B acC kg roun d S folder ® % ¥ ] » Pro/Library * Backgrounds v|¢¥ Search..
. o Organize v Views v T) Tools v k2
4 . C hoose yO ur bac kg roun d m ag e Common Folders E BlackHole.png :E] Mars.png E Snow.png
and click Op en. I Desktop E City.png E Rescue.png E Spaceship.png
¢ My Documents 18] Dock.png [#] shark.png [#) storm.png
ﬁ] Earth.png ﬂ Shipwreck.png ﬂ Water.png

2 acuelletols

:_'J Working Directory

) Texture Library

1 Pro/Library

%] Favorites

| OneDrive - PTC

| New_STARBASE_version

" | Models
~_| Downloads : . S
-
‘P_'\Network 4 g. "_‘ X
File name: City.png Date modified: 12-Jul-19 03:29:52 AM Preview ~
File name: City.png Type All Files (*) >
» Folder Tree Open v Cancel
In the Scene Editor dialog box, the gray Scene Editor x

square now has a thumbnail image of

your selected background. = L'H

Your background image is scaled to fit
the Creo window.

5. Click Close in the Scene Editor dialog Fit Image
box. =64

Image ~ \

Scene  Environment Lights | Background

Close
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STARBASE Intro to CAD

6. Spin your gyrosphere into the orientation you want.
7. Hold the SHIFT key while you middle-click to pan and drag your model into position.
8. Zoom in or out to change the size.

e

Task 3 — Add custom text

1. Click the Annotate tab.

2. Click © ‘ FLAT TO SCREEN.

File STARBASE Model Analysis Manikjn Tools View Framework Applic
- 2 = o9
A/ ‘ ‘ v ‘ A ’ A Y‘ M |
Upda FLATTO Active
SCREEM RONT TOP RIGHT BACK BOTTOM + | Annotation Plane

Combination States Annotation Planes Pl
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3. Click = Unattached Note.

A=

' EB‘]M E =
® Y

Dirmension Geometric
Tolerance —'= @ ¥

Unattached
Maote

‘ Annotations ~

o[ty & e f

Annotation
Feature

Datum Target
Annotation Feature

Semantic
CQuery %

‘ Annotation Features ~ ‘ Query ‘ Daturns = ‘

A green textbox follows your mouse pointer.

again to save your changes
and exit the editor.

PTC«'
Academic

4. Click in the graphic area to place your text
5. Type your name.
PTC
In the example, PTC Academic is used as the Academic
name.
6. Click outside the textbox when you're done
typing.
yping E'. :
The text will appear green with a green border. Academic
7. Inthe Format dashboard,
change the size of your
text. none - B EBold Xx* Superscript A = Left
win_font ~ || 12.000000 Italic A Box — = Center
The example sets the | (H J)U' Underline ¥, Subscript Coler = Right
text size to 12. - o ’
Style = o
8. You can also change the
style and color of the text.
9. Click outside the textbox —STARBASE?

S
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Task 4 — Save a photorealistic image of your model

1. Click the Photo tab.

2. From the Photo dashboard, click '& Photorealistic Image.

: J & ‘ 1% Shadow  [)|[] Relection On @ Q

& Mo Shadow [| Reflection OFff

Scenes Shading With Background | Appearances Perspective | Photorealistic
7 Reflections = View Image
Scene Appearance Perspective Setup

3. Click Reflection Off

E _’ & ‘ % Shadow  [)[[] Relection On @ &

i@ Mo Shadow(([| Reflection Off
Scenes Shading With Background | Appearances Perspective | Photorealistic
~ Reflections =~ View Image

Scene Appearance Perspective Setup

4. Click No Shadow.

E J & ‘ % Shadow  [J|f] Relection On @ &

& Mo Shadow [J) Reflection Off

Scenes Shading With Background | Appearances Perspective | Photorealistic
= Reflections 7 View Image
Scene Appearance Perspective Setup
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The model appears with depth perspective.

~~ Academic

X

-_ d‘?.:"“

5. To save your model and

STARBASE Render Model Analysis

teXt as an image, open the j e cony of the model
File menu.
- Save a Copy
6. Expand the Save As E? Open < Save a copy of thg&bject in the active window.
. -
options. H Save Back up an object to the current directory.
7. Select Save a Copy. 1 Save a Mirror Assembly
py h‘d East ] [ Create a mirror new assembly from current model.
a Print 4
x Close

Change the File Name. Model Name |GYF‘.GSPHEF‘.E_TGP.ASM

In the Save a Copy window
change the Type to PNG

(Snapshot) (*.pnQ) Type QNG (Snapshot) E*@
10. Click Yes in the Confirmation

window.

The image file is saved to your
working directory.

File Marne |M1.-'Gyrosphere
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Navigate to your working directory folder to open the saved image.

~

"\ -‘Academlc, f»
r “W o

-~

Congratulations! You've completed the exercise.
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Reset Creo session for the next activity

After completing a STARBASE activity reset the Creo 4.0 session to the default settings so it’s
ready for the next activity.

1. From the STARBASE tab, click D Reset Display.
STARBASE
1 29

Windows Closg

Model Analysis Annotate Manikin

i B oE Yy [N

Hegenerate | Mechanism Assemble Drag Component
Components  Interface

Display

2. CIick}K Close.

STARBAS Model Analysis Annotate Manikin
r 3952 \32 £ (10
- 20 % v
—| o= @ ﬂ__d a_a
Mew Open Windo REgenerate Reset | Mechanism Assemble Drag Component
= Display Components  Interface
Models Assembly

3. Click # Erase Not Displayed.

1= 2 /is\9 K |8

ast Select Working Erase Mot
I Directory

Mew Open Open

L= L

Model Systemn Play
Displayed | Display Appearance | Trail File

Diata Settings ™ w | Litilities =

Your session is now ready for a new mission.
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