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Chapter 2 Exercise

1. Open Engine Crank Shaft.ipt file.
2. Click on the “Front” face of the View Cube.

-

3. The model will rotate to bring that face normal to the screen.

4. Use the clockwise and counterclockwise arrows to rotate the part in the view.

[ | FRONT | <]

15

5. Use the (4) arrows to rotate the part in an upwards, downwards, left, right orientations.

;

[ | FRONT]| <]

:

6. Click on the “Home” button to return the part back to the original isometric view.

iy
7. Press and hold the middle mouse button, and pan the model back and forth.

8. Roll the center wheel mouse button to zoom the model in and out.

9. Double click the center wheel to zoom extents to bring the model back into view.
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10.

Use the orbit button from the navigation tool bar.

11. A circle with poles will appear on the screen as shown.

12.
13.
14.
15.
16.
17.

Drag at each pole to watch the rotation.

Drag in the 2 o’clock, 4 o’clock, 8 o’clock, and 11 o’clock positions and watch the rotation.
Place the cursor in the middle of the circle, left click and drag.

Press the ESC button to clear the orbit command.

Press and hold the SHIFT key and the middle mouse button and drag.

Press and hold F4. When it is released, the orbit command goes away.
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18. Use the Look At command from the navigation toolbar.

1®ﬁ

LB} &2

19. Select the face shown below.

20. Notice that the face is made normal to the screen

21. Close the part without saving.

AUTODESK.
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Chapter 3a Exercise

1. Inthe Getting Started Tab click on the new part icon to create a hew part.

I!E Get Started I % Part

™ = L

2. Start a new sketch on the XY plane.

iDM

2

Start
2D Sketch

Sketch

3. Create a two-point center point rectangle on the projected origin point.

E [ Fillet ~

Text -
Rectangle A ¢

-4 Point
) D Rectangle
Two Point

O Rectangle

Three Point
E Rectangle

Two Point Center
<|> Rectangle

Three Point Center

4. Using the Heads up display type in 6 for the horizontal dimension, then hit the TAB key to cycle to
the vertical dimension and type in 4, then hit ENTER.

4.000

= 6.000———==
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5. Inthe ribbon click on finish sketch.

/

Finish
Sketch
Exit

6. Inthe ribbon in create panel click on extrude or “E” on the keyboard for extrude.

dj

Extrude

7. Select the Symmetric direction, with a distance of 1 in. and click OK to accept the inputs.

Extrude P |
Shape |More |
Extents
Profile Iﬂ [D'Lstance v]
5| solids =) 1in Il
| ()]
ME)
Match shape

V] et | ok || cancel

e 4

8. Save the part as “My Rectangle”
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Chapter 3b Exercise

1. Create a new inch part by using the “new” document button in the ribbon.

1 Create New File -t u

4 [} Templates
I P . ¥ Part — Create 2D and 3D objects
| English

| Metric
| Mold Design @ @

Sheet Standard.ipt
Metal.ipt

¥ Assembly — Assemble 2D and 3D components

File: (7] Standard.ipt
% % Display Name: Part
. ; 4 its: i
Standard.iam Weldmentiam Units: inch
Material: Generic

2. Create a sketch on the XY plane by highlighting the XY plane in the browser, then clicking the new
sketch button.

@ BI % Sweep QEmess Eb Decal @ B @ Chamfer % Thre

Start Extrude Revalve J toft [ Derive &7 Import Hole Fillet shell ¢ Cor
20 Sketch ™ 2 col & Rib @ prait <2 Thic

Sketch Create Modify
x

Model ~

7 4

DParta

b 5= View: Master

- B‘Dngln
{1v2 Piane XY Plane
XZ Plane
[ x rods
1Y Axis
[z asxis
+ Center Point D

O End of Part

"

3. Draw a profile that is like what is shown below starting at the projected origin point.
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4. Select the vertical line and make it a centerline as shown below, or select the line, then right click

and choose centerline.

v

Finish
3 Show Format | Sketch

Image A [
Points  &F
S Acap

Insert Format « Exit

Next, Click the
Centerline Button

Select this line first

N
i

| Undo C;]/.

i Delete J

| Centerlme_/l
S

TF Repeat Centerline
(% Copy

+" Finish 2D Sketch

Ctrl+C

5. Use the General Dimension command to create the part.

/

3.0

i

00

i

"\ > Construction

.|
4

6. Click the centerline and then a vertical edge or vice-versa to automatically generate a diametric

dimension.

@2.000—=

.000

%)
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7. Click Finish sketch in the ribbon.

</

Finish
Sketch
bBxat
8. Click the Revolve command in the create panel.
7=
Revolve

9. Notice that the profile is automatically selected and the axis has been automatically selected. This
is because you had specified a line as a centerline. If the centerline had not been set in the sketch,
then you would have to tell the software what the axis should be.

,
Revalve : Revalutionl M 2.000=

Shape | Mare

Profile :
-

E Solids

=i

=
Output E i
@ ]} Match shape

@ D

| #4.000 |

10. Click OK.

11. Close the part without saving.

©Copyright 2017 Advanced Solutions, Inc.
All Rights Reserved

Advanced

SOLUTIONS
DESIGN SOFTWARE



Table of Contents

Chapter 4a Exercise

1. Start a new Standard.ipt file.

I!E Get Started l

IR =X

Help New [Open Pn

-

Help Launi
2. Start a new sketch.

File DM

5

Start
2D Sketch

Sketch

3. Select the XY Plane.

Select plane to create sketch or an existing sketch to edit]

4. Start a center point rectangle on the projected center point.

D [ Fillet ~

Text ~
Rectangle A
- -+ Point

D Rectangle
Two Point
<> Rectangle
Three Point
I P
Two Point Center

#u Rertannle
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5. For the rectangle dimensions use 6.0 in for the Width and 4.0 in for the Height using the TAB key
to cycle between the values.

— [ e

6. Press ENTER when finished typing in the values.
7. Notice the dimensions were automatically placed for you.

8. Expand the Rectangle drop-down and choose Center Point Slot.

' =] [ Fillet ~

AText =

Rectangle

-+- Point
B Rectangle
I Two Point

n,

Pectancle

Slot
Overall

Center Point

Slot

Three Point Arc

o= Clas

©Copyright 2017 Advanced Solutions, Inc.
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9. Select the projected center point again.

10. Drag the Cursor to the right, type 1.5 in.

_—

T PT B I

11. Press ENTER.

12. Drag the cursor vertically and type 0.5 in.

/ ~ = — =N 3 R
s S5 b

N

13. Press ENTER.

s -1.500 -

P alnlal SO0
t= Tt

™
4/

= 5.000

14. Notice the dimensions were placed automatically. If you just sketched the geometry without typing
in values, you would have to come back later and place dimensions on the geometry to fully define
it.
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15. Select the Fillet Command.

16. Type in 0.25in.

17. Select the (2) lines that form the upper left corner.

250

Edit Dimension : d4 | 58 |

0.25 in b

18. Select the other (2) lines that form the upper right corner.

19. Close the Fillet Command.

©Copyright 2017 Advanced Solutions, Inc.
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20. Click the drop-down for the Fillet Command and select Chamfer.

Inspect Tools

Distance

0.25in

22. Select the lines that form the bottom corners to apply the chamfer.

fx:.250

x:.250

23. Close the Chamfer command.

24. Finish the sketch in the ribbon.

Finish
Sketch
Exit

25. Close the file without saving.
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Chapter 4b Exercise

1. Start a new Standard (mm).ipt.

-

1 Create New File

4 | Templates _ =
. ¥ Part — Create 2D and 3D objects

| English

| Metric

. Mold Design 9T T T
Sheet Sheet Standard Standard .
Metal Metal (DIN).ipt (mm).ipt
(DIM}.ipt (mm).ipt

2. Click Create.

3. Create a new sketch on the XY Plane.

4. Start the circle command.

I Sketch I

Circle

5. Select the projected center point.
6. Drag the cursor and type in 25.
7. Press ENTER.

ap

8. Finish the sketch and close without saving.
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Chapter 4c Exercise

1. Start a new Standard.ipt.
2. Create a new sketch on the XY plane.

3. Create a sketch like what is shown below.

Projected Center Point —

4. Select the vertical line from the center point.

5. Make it a Centerline by either right clicking on it and selecting centerline.

N
—
i Delete J

"\_Undo <A /'I "\_L Construction/'l

{ == centerline )

" Repeat Line
I copy Ctrl+C

6. Or, by selecting the line and choose the centerline button from the Format Panel.

H#H
L —

F=n-3 B
ol e

E Show Format

Format «

©Copyright 2017 Advanced Solutions, Inc.
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7. The sketch should look like below.

8. If the line would have been selected as a construction line, then when it comes time to revolve the
part, you would not get a solid. Remember that construction lines are considered as reference
geometry even though they create a closed profile. The software will ignore the construction line
type. The construction line button is shown below.

N

S
E Show Format

Format «

9. Finish the sketch and close it without saving.
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Chapter 4d Exercise

1. Open Sketch Dimensions.ipt file.

2. Double click on Sketchl in the browser, or right click on the sketch and choose Edit Sketch.

@ Sketch Dimensions.ipt
-T"_.'.- View: Master

\ ':l_‘—]ﬁrinin

- [l] sketch1

u End of Fart

3. Select the Dimension command in the Constrain Panel or press the “D” key on keyboard.

[
E
Dimension &
E
C
4. Select the vertical line that is the centerline.
5. Drag and place the dimension to the left.
6. Typein4in.
i
i
i
i
i
i
|
4.000 !
|
I
I
I
i
i
i
I
L

7. The line is driven to the length of the dimension.

©Copyright 2017 Advanced Solutions, Inc.
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8. Place a dimension that represents the Flange Height and type in 0.5 in.

9. Select the centerline and then the vertical line you just placed the 0.5 in dimension on. Place the
dimension to the bottom.

L

Ligﬁ.ﬁlz—h-

10. Type in 8.0 in when the dimension box appears.

_

8,000

11. Notice that the dimension is automatically a diametric dimension.

12. Create a 4.0 in dimension for the top by using the centerline and other vertical line as shown.

| @4.000 o

13. Notice the 4” dimension is automatically a diametric dimension.

14. Look in the lower right corner of the graphics window. The sketch is Fully Constrained.

10.874in, -0.791 iy Fully Constrained |1 3

15. Finish the sketch and close without saving.

Advanced
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Chapter 4e Exercise

1. Open circular dimensions.ipt.
2. Double click on Sketch1l in the browser, or right click on it and choose Edit sketch.

3. Notice the lower right corner of the graphics window, there are (9) dimensions needed.

-0.051 in, -1.096 in 9 dimensions needed 1 1

4. Activate the dimension command by either using “D” on the keyboard or the dimension command
in the ribbon.

5. Add a vertical dimension from the projected X Axis and the bottom horizontal line.

6. Typein0.5in.

7. Apply a dimension from the left vertical line to the center of the circle.

8. Typein0.5in.

= 500———~
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9. Set the height of the box to be 2.0 in.

1

2.000

e S (=
10. Set the width of the box to be 2.0 in.

LT |
-a—,SDJ—B-I

2.000

11. Make the arc in the upper right corner a radius of 0.5 in.

©Copyright 2017 Advanced Solutions, Inc.
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12. Set the angle between the construction line and the projected X axis to be 45 degrees.

13. Set the center to center distance of the horizontal holes to be 1.125 in. You don’t need to pick the
center points, just select the circular segments. The dimension will go to the center automatically.

uuuuu

1.125

14. Set the diameter of the lower left circle to be 0.25 in.

.250

15. Next, set the outside to outside dimensions of the diagonal circles.

16. Activate the dimension command if not already. Select the lower left circle in an area and shown
below:

.250

17. This will make the dimension land on the selected side of the circle.

©Copyright 2017 Advanced Solutions, Inc.
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18. Now drag the mouse to the upper right circle while remaining along the centerline of the circles,
and when the cursor changes to the tangent symbol click.

19. When the symbol from above appears, click and drag above the circles.

20. Type in 1.5in.

21. Notice the lower left corner of the graphics window state that the sketch is Fully Constrained.

3101 in, 0.556 in  Fully Constrained 1 1

22. Finish the sketch and close without saving.
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Chapter 4f Exercise

1. Open Sketch Constraint 1.ipt.
2. Edit the sketch in the browser.

3. Apply all required constraints to each section.

©Copyright 2017 Advanced Solutions, Inc.
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Chapter 4g Exercise

1. Open Sketch Constraint 2.ipt.

2. Edit each sketch labeled as “Fix” in the browser to match the “Done” version using constraints.

©Copyright 2017 Advanced Solutions, Inc.
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1. Open “Relax Mode.ipt”.

Table of Contents

2. Double click on “Sketch1” icon in the browser to edit the sketch.

3. Turn on Relax Mode.

70 -
Ea &)

o

A [

Bt
il

4. Click and drag the lower left corner of the rectangle to the right.

1

(3.000)

s (3879 &

=

5. Notice how the dimension becomes referenced, and there are purple boxes around (2) constraints.
The boxes show the constraints that will be removed.

6. Drag until the reference dimension reads about “4.00” and release.

7. Notice the dimension becomes a regular dimension again.

1.%100
:

=——————4.001

8. Notice there are still (2) dimensions needed to fully define the sketch.

9. Double click on the horizontal dimension and change to be exactly “4 in”.

10. Add an angle dimension of 45 degrees.

l.g\OO
:

45.00

©Copyright 2017 Advanced Solutions, Inc.
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11. There is still (1) dimension required to fully define the sketch.
64191in, -2.793In 1 dimensions needed 1

12. It was fully defined by perpendicularity constraints, but they were removed when we used the
relaxed mode. Either add a perpendicular constrain on the left vertical and a horizontal line, or add

a horizontal constrain on the bottom line. The sketch will be fully defined.

\.L::‘

45.00

1
=

L=
1.%00

il

K
ol

4.000

13. Close the file without saving
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Chapter 5a Exercise

1. Inthe Getting Started Tab click on the new part icon to create a hew part.

I!E Get Started I % Part

™ = L

2. Start a new sketch on the XY plane.

iDM

2

Start
2D Sketch

Sketch

3. Create a two-point center point rectangle on the projected origin point.

E [ Fillet ~

Text ~
Rectangle A
T -4+- Point

1 twarom
<> Rectangle
Three Point
‘E lTl:c‘c:::gigr::Center
<|> Rectangle
Three Point Cenfer
4. Using the Heads up display type in 6 for the horizontal dimension, then hit the TAB key to cycle to
the vertical dimension and type in 4, then hit ENTER.

4.000

== 6.000 ==
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5. Inthe ribbon click on finish sketch.

/

Finish
Sketch
Exit

6. Inthe ribbon in create panel click on extrude or “E” on the keyboard for extrude.

dj

Extrude

7. Select the Symmetric direction, with a distance of 1 in.
8. Click OK.

9. Close the file without saving.
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Chapter 5b Exercise

1. Create a new inch part by using the “new” document button in the ribbon.

1 Create New File ] u

4 Templates
) B _ ¥ Part — Create 2D and 3D objects

| English
}. Metric

| Mold Design @ @

Sheet Standard.ipt
Metal.ipt

D ¥ Assembly — Assemble 20 and 3D components
File: () Standard.ipt
Display Name: Part
New % %

. . Units: inch
- Standard.iam Weldmentiam
Material: Generic

2. Create a sketch on the XY plane by highlighting the XY plane in the browser, then clicking the new
sketch button.

D B] ' % Sweep Q Emboss E]J Decal @ @ Chamfer % Thre

e B -

Start Extrude Revolve U it R FEie :j Import Hole Fillet Shell @ Cor
2D Sketch ~ coil (& Rib P Draft & Thic
Sketch Create Modify

x

Model v

7 #h

(T Parta

v To=Views: Master

4 [ origin
[Tz piane XY Plane
[z Plane
[ pois
[y axis
[z axis
o Center Point []\

(D End of Fart

5

3. Draw a profile that is similar to what is shown below starting at the projected origin point.
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4. Select the vertical line and make it a centerline.

Bl Image | [ J

Points ¢ |-+

“': Finish

ACAD Show Format ~ Sketch
Insert Format « Exit

Next, Click the
Centerline Button

Select this line first

N

5. Use the General Dimension command to create the part.

i} |
i Py
i
!
|
3.000 I
i
i
!
| 500
¥ | ¥
6. Click the centerline and then a vertical edge or vice-versa to automatically generate a diametric
dimension.
©2.000—=]
|
e o
i
i
|
3.000 |
i
i
i
| 500
i i /
f @4.000

©Copyright 2017 Advanced Solutions, Inc.
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7. Next click, finish sketch in the ribbon, and then click the revolve command in the create panel.
Notice that the profile is automatically selected and the axis has been automatically selected. This
is because we had specified a line as a centerline. If the centerline had not been set in the sketch,
then you would have to tell the software what the axis should be.

le——— #2.000 —==

! .500

3.0

! .500
¥

©4.000

8. Click OK in the Revolve dialog box.

9. Close the file without saving.
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Chapter 5c Exercise

1. Inthe Getting Started Tab click on the new part icon to create a new Standard.ipt.

2. Right click on the ribbon > Show Panels > Primitives.

Shape ]

RIbboRAppearsnes x Delete Face  Generator

. Explore
Add to Quick Access Toolbar

Move to Expanded Panel
Button Size 3 3D Model
Show Panels » | ¥ Sketch ] D; S |

Primitives
Customize User Commands... v Create Start Box E
-
v Modify 2D Sketch N

Undock Ribbon

Simplify Sketch Primitives

Al e

Docking Positions 3

3. Choose the “Box” primitive.

4, Select the XZ Plane.

<

Select plane to create sketch or an existing sketch to edit

5. Select the center point on the screen.

6. Make the square 2in x 2 in.

]

F d ©Copyright 2017 Advanced Solutions, Inc.
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7. Type in an extrusion height of 1.0 in if not already.

Extrude L J

Shape | More
Extents
[Q? Profile -
= 5

% | solids &

1lin 3
o (5] s
lals

Match shape

e [ [ol'¢ ] [ Cancel

8. Click OK in the dialog box.

9. Save the part as “Primitive Box”.
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Chapter 5d Exercise

1. Open “Edit Feature.ipt”.
2. Right click on “Revolution1” in the browser > Edit Sketch.

é Repeat Save As
----- C

S 3D Grips
,.I? Move Feature

[ copy Ctrl+C
Delete

§-

Show Dimensions

EEd.itSketch

I# Edit Eaatura

The sketch environment is activated again.

Click Finish Sketch in the Ribbon.

The edit feature dialog box appears.

3
4
5. Double click on “Revolution1” in the browser.
6
7. Click Cancel in the dialog box.

8

Select a face on the part in the graphics window and choose the first button in the toolbar that
appears.

1818 & |

9. The edit feature dialog box appears.
10. Cancel the dialog box.

11. Select any face again and choose the second button in the toolbar that appears.

12. The sketch environment shows up again.

13. Change the “3.000” dimension to 4 in by double clicking on it.
3.000

Edit Dimension: d1 NS
‘4in 3 ‘

14. Finish the sketch.

©Copyright 2017 Advanced Solutions, Inc.
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15. Notice the part immediately updates.

16. Right click on “Revolution1” in the browser > Show Dimensions.

? 'ﬁE Repeat 2D Sketch

End of Par
O L. 3D Grips
,5? Move Feature
I copy Ctrl+C
Delete
I ) .

[

17. All sketch dimensions and revolve dimensions appear.

18. Double click on the “2.000” dimension and change it to “3.000".
!\ &2.0;00

Edit Dimension : d0 u
. >

19. The model updates.

20. Close without saving.
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Chapter 6 Exercise

1. Open “Sketch Editing.ipt”.
2. Double click “Sketch1” icon in the browser to edit the sketch.

3. Start the Trim command.

-$ Trim

4. Press and hold the left mouse button to make a fence line to remove the lines shown.

D/\

-
L1

]
1

o

5. Press Esc to cancel the trim command.

6. The part should now appear like below.

7. Start the “Split” Command.

~|- Split

©Copyright 2017 Advanced Solutions, Inc.
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8. Hover the cursor over the top of the circle until you see the (2) X’s and click.

N

9. Press Esc to cancel the split command.
10. Click on the circle, notice how the circle is split into (2) different segments.
11. Start the Trim command again.

12. Trim off the segment you just created, and trim off the bottom of the arc as shown below.

13. Click the offset button.

gt Offset
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14. Select the outer profile, and drag to where it offsets to the outside, then click to place.

15. Press Esc to cancel the offset.

16. Start the offset command again.

17. Right click in space in the graphics window.
18. Select Loop Select.

19. Select the left most vertical line.

20. Right click > Continue.

21. This will only offset the one single item.

22. Drag to the left and click to place.

e |

23. Click “UNDOQO” to remove the offset.

24. Close the part without saving.
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Chapter 7a Exercise

1. Open Secondary Feature.ipt.
2. Start a new sketch on the top face of the rectangle.

3. If the edges do not automatically project, make sure to project the top edges of the rectangle using
the project geometry command.

Make Sure these edges
are projected

4. Use the offset command in the modify panel to offset the outer edges “0.5 in” inwards.

@& Offset

5. Create circles on all four corners of a diameter of “0.75 in”.

6. Make all the circles equal diameters by using the equal command.
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7. Trim the circles to show the image below.

8. Finish the sketch, use the extrude command to select the inside profile, and cut it a depth of “0.25
in”, then click the green check mark to finish the extrusion.

9. Right-click on “Extrusion 2” and select “Show Dimensions” to change the offset distance from “0.5
in” to “0.25”, depth of cut to “0.5 in” and the arc diameter from “0.75 in” to “1.0 in”.

B |JT Extrusionl

10. Update the model in the Quick Access toolbar.

11. Close the part without saving.
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Chapter 7b Exercise

1. Open revolve.ipt
2. Create a new sketch on the XY plane.

3. Make sure to orient the view to be looking at the Front face of the view cube.

FRONT

4. Press F7 on the keyboard.

5. Use the Project Cut Edges option from the project geometry drop-down.

= l-E* Move )'pF Tr
= °@ Copy -2 Ex
Project
Geometry O Rotate =I- S

% Project Geometry

ol}

@ Project Cut Edges

27
77 Praiarct Flat Pattarn

6. Create the sketch shown: 0.125 in x 0.1875 in rectangle, 3.250 in up from the base.

3.250
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7. Finish the sketch.
8. Activate the revolve command.

]

Revolve

9. Make sure to use the cut option.

10. Use the Y axis for the revolve axis.

11. Select the small rectangle as the profile.

12. Click OK.

13. Close the part without saving.
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Chapter 7c Exercise

1. Open Share Sketch.ipt.

3. Expand Extrusion 1 and right-click on sketch 1 to turn on the sketch visibility.

4 [T Bxtrusion1
2R [IT Repeat Extrude
@end

I Copy Chri+C
8] Edit Sketch
Redefine
Share Sketch
Properties...
Edit Coordinate System
Measure »
Create Note
Export Sketch As...

+" Dimension Visibility

4. Repeat the extrude command, then select the two inner circles. The default is to cut, change the
extrusion to a join, and type a distance of “4.0 in” and click ok.
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5. Repeat the extrude command and select the inner circle and the outer holes. Change the distance
to “All”.

6. Click OK to complete the extrusion.

7. Right-click on Sketchl and turn off the sketch visibility.
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Chapter 8a Exercise

1. Create a new Standard (mm).ipt.
2. Start a new sketch on the XY Plane.
3. Create a Two Point Rectangle starting at the origin dragging to the right for the second point.

4. Inthe Heads Up Display, type in 150 for the X dim hit tab button and 25 for the Y dim.

=3 150 =

25

|

5. Sketch a circle with a diameter of 10.
6. Dimension the circle 10 off of the left end of the part.

7. Add a horizontal constraint from the center of the circle to the midpoint of the left vertical line.

10

10/

8. Click Rectangular Pattern in the ribbon.

Ej Rectangular

9. Select the Circle for the Geometry.

10. Click the arrow under Direction 1.

Direction 1

3

11. For Direction 1, select the bottom line.

12. If the green arrow points to the left, use the flip button to make it point to the right.

—10

Bl -
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13. Set the Count Field to (4).
14. Click in the distance field.
15. Type in 45.

16. Click OK.

150

&

==

~==’10>‘

17. Change the 150 to 155.

15

=]

—_— =

élUJ

18. Right-click on the second hole.

19. Select Edit Pattern.

o)

20. Change the count field to 6.

Direction 1

1 1
1 Edit Pattern F

I o Repeat Rectangular Path

21. Change the Distance filed to 27.

Advanced
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22. Click OK.

23. Notice that the pattern updates.

=3 155 =

@C%D O O O O
o

b
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Chapter 8b Exercise

1. Open Circular Sketch.ipt.
2. Edit the sketch.

3. Click Circular Pattern.

D:,t' Circular

4. The circular Pattern dialog box appears.

Circular Pattern Py
Geometry Axis
ot |8 b | 3 (360 deg b

" E

5. For the geometry select all the edges of the slot.

d

6. Click the Arrow for the Axis selection.

7. Choose the center point for the axis.

8. Click OK.
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9. Right-click on one of the instances of the slot.
10. Select Edit Pattern.
Help Topics... [~ .M
( Dele;:e Pattern | )

‘~ !.'-'.!l

@

( Undo <R {l;z//a ( Suppress Element[s} »

11. Change the angle from 360 to 90.

12. Choose the more button.

|
13. Uncheck the Fitted option.

14. Recheck the Fitted option.

15. Notice how the pattern reacts. Fitted tries to place the (6) instances into a 90-degree angle. When
fitted is unchecked it will place them directly at 90 degrees. That is why you only see (4) is because
(2) of them are placed on top of one another.

16. Click cancel in the dialog box.
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Chapter 8c Exercise

1. Open “mirror.ipt”.
2. Double click on “Sketch1” icon in the browser to edit the sketch.

3. Select the Mirror command.

Blg Mirror

4. The mirror dialog box appears.
5. Select all the geometry on the left side of the vertical line.

6. Click on the Mirror Line button.

Mirror line

7. Select the Vertical line.

8. Click apply.
9. Click done.
= 375 ==
’-&.1255‘
]
.375

—
F==t—po— =
v

.%0

F—.250——— =

10. Finish the sketch.

11. Close without saving.
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Chapter 9a Exercise

1. Open Fillets.ipt.
2. Activate the fillet command.

3. Click on the (6) edges shown below, set the radius to 0.25 in.

4. Click OK.

5. Activate the fillet command again, and choose the loop select method and radius of 0.25 in.

Select mode

(") Edge

..........

6. Select the edges shown below:
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7. Preview should appear the same as shown below:

8. Click OK.
9. Activate the fillet command again.

10. Keep the default settings, and select a non-filleted edge shown below:

11. Notice that all the edges are selected even though the loop method was not used. This is because
of the tangentially connected edges. All tangentially connected edges will be selected by default.
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12. Click OK.

13. Close the part without saving.
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Chapter 9b Exercise

1
2
3.
4
5

6
7
8.
9

Open Chamfer.ipt.

Activate the Chamfer command.

Make sure the distance option is selected.
Set the distance value to 0.125 in.

Select the edge that forms the edge of the “Red” & “Blue” faces as shown:

Click OK.
Activate the chamfer command again.
Make sure the Distance and Angle option is chosen.

Set the Distance as 0.25 in.

10. Set the Angle to be 20.

11. Select the “Red” surface as the face.

12. Select the edge that forms the edge of the “Red” & “Yellow” faces as shown:

13. Click OK.
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14. Start the chamfer command again.
15. Make sure the Two Distances option is selected.
16. Set Distance 1 as 0.125 in, and Distance 2 as 0.25 in.

17. Select the edge that forms the edge of the “Blue” & “Yellow” faces as shown:

18. Use the Flip button to switch the Distance 1 &2 values back and forth.

E:
&

19. Click OK.

20. Close the part without saving,
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Chapter 9c Exercise

1. Open Place Holes.ipt.

2. Click on the “Front” from the view cube.

3. Activate the Hole command or press “H” on the keyboard.
4.

Make sure the “Linear” placement type is selected.

- N
Hole : Holel E
Placement
olF
[y | Face ol
0.5in r
@ Solids ‘
o8
Reference 1 0.375in »

Reference 2 ] “

Drill Paint Termination

Ol @iy 1sde b — =

off ok oH oW
¥ trof

5. Select the front face as the placement face.

6. Select the left edge of the part for reference 1 and make its dimension 2 in.

7. Select the bottom edge of the part for reference 2 and makes its dimension 0.75 in.
8. Select the 2 in dimension again, and change it to 3 in.

9. Set the termination to distance, and type in 0.5 in.

Termination

i

Through All
To

10. Set the hole diameter to 0.375 in.

Advanced
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11. Click OK.

12. Activate the hole command again, or press “H” on the keyboard.
13. Rotate the part to look at the round boss in the back.

14. Make sure that the placement type in linear.

15. Select the end of the boss as the placement face.

16. Select the radial edge as reference 1.

Placement face

Reference 1

17. Notice how the software automatically switches the placement type to “concentric”.

Flacement

| {Z) Concentric v

18. Set the hole diameter to 0.5 in through all.
19. Click OK.
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20. Switch the view Cube to be on the “right”.

21. Use the lower face of the part and start a new sketch.

sketch Here

22. Place a point, and dimension it as shown below (use required constraint to define the sketch).

-+- Point

23. Finish the sketch, and start the hole command.
24. Create a tapped countersink hole.

25. Set the values as shown below:

( Hole : Hole3
Placement
[EFomsketsh  +] ] | »
u 3
m Centers (1) ® “
@ Solids " P
OE
o \f
Drill Point Termination

off oW} o8& oFt

O @I 118deg » e =

¥ &’ l oK I I Cancel I
Threads
Thread Type
[ANSI Unified Screw Threads - ] [+] Full Depth
Size Designation T
0.5 ~|  [wz13unc - @ Right Hond
Class Diameter © LT
2 I r -] °

v

Advanc
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26. Click OK.

27. Activate the hole command, and select On Point for placement type.

28. For the point, select the Hole WP in the browser.

29. For the Direction use the Y axis.

30. Use a simple drilled through hole of a 1 in diameter set to through all.

Table of Contents

31. Flip the direction of the hole using the flip arrow next to the termination type to make the hole go
into the part.

-

.

Hole | 28 J

Placement

[@ On Point v] @ “

M Solids O ﬂ

Direction _.| L_ﬁ

¥

Drill Point Termination
ol o [EE ) (]

B0

ofl oW oE oW

Extend Start

Ve |

ok || cancel || apply

l

32. Click OK.

33. Close the part without saving.

R

" il
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Chapter 9d Exercise

1. Open Hole Features.ipt.

2. Use the Existing sketch to create a hole.
3. Use the Counterbore type.

4. Setthe Values as shown.

0.375in }
0.2510n 3
B\
\.\ o
N A
A b
-bl |4— 0.251in b

5. Click OK.

6. Notice there is a Counterbore hole, but the top is not open. In previous releases, an additional
command was required to fix this.

7. Edit the Hole feature.

8. Check the “Extend Start” check box as shown.

Termination

Through All - @ @

Extend Start

9. Click OK.

10. Notice now the hole has been cleaned up.
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11. Right click on the End of Part Marker and select “Move EOP to End”.

) Holel

- @W
% Swieep2 @ Repeat Hole

[2: Move EOF to Top

- (3 Fillets 8

Delete All Features Below EOP

How To...

12. Spin the model over to see the sketch point as shown.

13. Start the hole command again.
14. Select the Spot Face option.

15. Set the values as shown.

0.625 in g

0in r

16. Remove the check mark from the Extend start.

17. Click OK.
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18. Notice the hole is just a simple through hole.

19. Edit the hole and place a check in the Extend Start and click OK.

20. Notice that the surface around the hole has been clean up.

21. Close the file without saving.
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1. Open edit features.ipt.

2. Right click on Holel in the browser > Edit Feature.

@ edit features.ipt
" »-E3 solid sodies(1)
)T_T— View: Master
)D Origin
)m Extrusionl
@ [ Copy ctrl+C
b

Show Dimensions
% Move Feature
& Edit Sketch

7 Edit Feature
Change the hole diameter to 0.75 in.
Click OK.
Double click on Fillet1 icon in the browser.
Change the radius to 0.25 in.

Click OK.

© N o g &~ W

Select the face of the chamfer in the model as shown.

9. Click on the icon that appears in the mini tool bar.

10. Change the Distance to 0.1875 in.
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11. Click OK.

12. Close the part without saving.
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Chapter 10 Exercise

1. Open Engine Case Side.ipt.
2. Inthe browser right-click on “View: Master” and click “New”.

v E3 Solid Bodies(1)
b r'}ﬂm_ = <= Repeat Undo
[ DDI’IQII"I

b [ Extrus Mewy

Waork  Expand All Children

3. Expand the View folder and “View1’ is active.

b Lo Solid Bodies(1)

PReview: Viewd]
@ Master
ETE-Viewl

v Bl Aviain

4. Rename View1 to “Half Section View”.
PRlview: Half Section View
ﬂ Master

[¥]t5- Half Section View

I mDrigin

5. Inthe view tab, click the drop-down next to Quarter Section view.

[

H3 Quarter Section View I 'I -

-
-BH Quarter Section View

=
Bﬂ Half Section View

(nH
H:r Three Quarter Section View
==

E End Section View

6. Select Half section view.

7. Expand the origin folder, and select the YZ plane.

8. Type in -8.72 and click OK.

9. Double click back on the Master view in the browser.
10. Double click back on half section view.

11. Switch back to the master view.

12. Right-click on View: Master and choose “New”.

“ E"m@]—&epeat Undo
& me
T Half €

4 [ Origin Expand All Children
[Fyzrl:  Collapse All Children
XZ Pli
[T Plane

New

Help Topics...
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13. Rename Viewl to Red.

14. In the browser, select: the top face of the engine, Holel, Hole2, Extrusion24, Hole3, Circular

Pattern3, extrusion27, Extrusion28, Extrusion29, Extrusion35, Extrusion36, Hole4.

Select

15. Set the appearance of the features to Machined 02.

Bl Machined 02

B Machined 03
|V EvSerey

& Machined - Aluminum ‘

16. Click in the graphics window and make sure nothing is selected.

17. In the appearance drop-down choose “Red”.

H *Steel -Car ~

M Red |

| Il Red Oak - Natural | ow Gloss

18. Right-Click on View: Red and choose “New”.

“ E-Mﬁepeat Undo
£ mas
'r:- Half W
[“1Ts-r  Expand All Children

4 [ Origin~ Collapse All Children
YZF

Help Topics...
Al w7 B ™ p lopics

19. Rename “View1” to “Blue”

20. Click in the graphics window and make sure nothing is selected.

21. In the appearance drop-down, change Red to Blue — Wall Paint — Glossy.

*Red -
,:ﬂ Beige | |

B Blue - Glazing
|! Blue - Wall Paint - Glossy
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22.

23.
24,
25.
26.
27.
28.
29.

Table of Contents

Right-Click on View Blue in the browser and select “Lock”.

4 [ orig <7 Repeat Undo
[Fvz Delete

=
KZ Lock
\,XY. Camera View 3

Double-click on Red to activate it.

Click on the “Right” face in the view cube to reorient the model.
Switch back to “Blue”.

Click on the “Right” face in the view cube to reorient the model.
Switch back to “Red”.

Switch back to “Blue”.

Notice that “Red” stayed where the camera was placed, but “Blue” went back to the isometric
view. This is because the view was locked and cannot be altered unless it is unlocked. Try
changing the color. It will change, but when you cycle away from the view and come back it will
be blue again.
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Chapter 11a Exercise

1. Open iproperty and material.ipt

2. In the model browser, right click on the name of the part and choose iProperties.

(9 Erem |
Re tZ AII

> EE Sg @ peat Loom

> l" Vi Copy Ctrl+C

> E] or .”)f Create Drawing View Alt+C

Dpen Drawing
>3 Re
- Substitute
‘J o
— == Measure M
»-[@]) Ho
;= Create Note
» 808 Cil
@ @L Find in Window End
@ . iPri ape r_l& —
How To...
- @) Chann s !

3. Inthe Summary Tab > Title Field, type: “FLANGE, (8) BOLT, 1 15/16" SHAFT".
1 iproperty and material.ipt iProperties

General | Summary | Project | Status | Custom | Save | F"h'_.rsical|

Title: FLANGE, (8) BOLT, 1 15/16" SHAFT

Subject:

4. In the Project Tab > Stock Number type: “ST-11214".
5. Inthe Project Tab > Description type: “CSTG-0131".

1 iproperty and material.ipt iProperties

| General | Summarﬂ Project |Status | Custom | Save | Phys
Location: |D:1'.,F"]]_DT".,C|EISS Files\Breakin
File Subtype: |Mnde|ing
Part Mumber: iproperty and material
Stock Mumber: 5T-11214
Description: C5TG-0131

6. Click on the Physical Tab, if required select the “Update” button. Notice the mass.
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7. Select the material drop-down, and choose “Steel, Mild”.

1 iproperty and material.ipt iProperties

Solids

The Part

Material

|Generai| Summary | Projectl Status | Customl Save | Physical I_

PVC, Unplasticized
Rubber

Rubber, Silicone
SAN Plastic
Silicon Mitride

Steel, Cast
Steel, Galvanized

Steel, Mild, Welded
Steel, Mon-Alloy
Steel, Wrought

8. Notice, the mass has updated to reflect the material of Mild Steel.

9. Click OK.

10. Notice how the part has changed color.

Steel, High Strength, Low Allo
Steel, Mild

|Generic hd I

e

L

Table of Contents

11. Look in the Quick Access Toolbar, Notice the material and appearance drop-downs.

12. The material has also updated here, and the appearance has been defined as well.

13. Use the material drop-down in the Quick Access Toolbar to choose “Aluminum 6061”.

Aluminum 601 -

Toold ABS Plastic
Acetal Resin, Black

B

= Acetal Resin, White
lication R
itions

14. Notice, the part changed color, and the appearance updated as well.

15. Set the Material back to “Steel, Mild”.
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16. In the Browser, Hold the CTRL key and select “Hole1”, “Hole2”, “Circular Pattern1”, “Chamfer1”,
“Chamfer2”, “Chamfer3”.

@ iproperty and material.ipt
>EE":. Solid Bodies(1)

> -T_T.- View: Master

>E] Origin

>ﬁ Revolutionl

> EE

R Ccior Patternt

17. In the Appearance drop-down, choose “Machined 02”.

E *Machined «
Bl *Machined 02 | ‘

= .. v - s |

18. Notice that the features have a different appearance than the default.
19. Click in the graphics window (in space), or press the ESC key and make sure nothing is selected.
20. In the Appearance drop-down, choose “Red”.

21. Notice that the entire part changed to red except for the features you defined earlier.

22. Spin the part to look at the bottom face.

23. Notice that it is red as well.
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24. Select the face, in the Appearance drop-down, choose “Machined 02”.

25. Now, just that face has the appearance applied to it.
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Chapter 11b Exercise

1. Open Stapler.iam.

2. Start the measure command, Inspect Tab > Measure Panel > Measure. Or, right click in the
graphics window > Measure.

([ open )
| Measure = | .’ constraint |
(Undo &7 ) (& Show Relationships |
p— | Find in Browser [ | | visibility @ |
(| [Z Edit
Measure )

3. The Measure dialog box appears.

Advanced Settings <

4. Make sure the last button (Faces and Edges) is selected.

5. Measure the clearance distance where the paper will slide into the stapler from the faces shown.
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6. Right click in the graphics window and restart the measure command.

| Done [ESC] [e] ( oK |
[ {a} Home View |
Restart
+— Previous View F5
How To...

7. Select the top face of the staple crimper as shown. Perimeter, Loop Length, and Area are shown.

8. Choose the “X” button in the measure dialog box to close it.

9. Set the Positional Representation of the Stapler to be “Flip Open” by double clicking it.

£ e

v EH Representations

: %-T"_.'— View: Master
v_ Position : Master

_ Master

= partial Open

ol |

ip Ope
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10. Measure the angle between the highlighted faces.

11. Measure the angle between (3) points. Using all inside corners, select #1, #2, then hold the SHIFT
key and choose inside corner of #3.

12. The result is shown below:

7

13. Close the assembly without saving.
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Chapter 11c Exercise

1. Open measurement.ipt

2. Find the values shown below:

--—C ——
I )
A
)
. D
B A
L
¥
EO
3. A)0.935in
4. B)1.163in
5. C)0.230in
6. D)0.163in
7. E)9.65 degrees
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8. F)0.130in
9. G)0.100in
10. H) 0.150 in
11. J) 0.125 in
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Chapter 11d Exercise

1. Open Visual Style.ipt.

2. Click on the View Tab > Appearance Panel > Visual Style Drop-down.

Environments Get

Inspect  Tools View
Q Shadows ~ Orthographic ~ O Textur
& Reflections ~ D;, Ground Plane -

\nnotate Manage

Visual Style |~
h L& Grey Room -

Appearance -

3. Switch through the different view styles to see the difference.
4. Switch back to Shaded with Edges.
5. Click on the Shadows drop-down > Uncheck Ambient Shadows.

Q Shadowsl'

All Shadows

Ground Shadows
Object Shadows
¥ Ambient Shadows

Settings..

Notice the center hole of the model.
Turn Ambient Shadows back on.

Click on the Reflections drop down and check Reflections.

© © N o

Notice the reflection under the model.
10. Turn off reflections.

11. Use the drop-down to cycle between Orthographic and Perspective views.
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Inv. Part Modeling Fundamentals

Chapter 13 Exercise

1. Open Delete Feature.ipt.
2. Investigate the model to see how it was constructed.
3. Select Extrusion2 and click Delete.

4. The Delete Features dialog box appears.

Delete Features Py

Additionally delete

. [#] consumed sketches and features.
. dependent sketches and features.

dependent work features.

5. Uncheck both boxes to see what you get.

6. Notice that Sketch2 was left behind from Extrusion2, a grounded Work Plane was created for the
sketch plane that was the top of Extrusion2.

bl Extrusionl
2] Sketchz
@Wnrk Planel

» @[ Bxtrusion3
(3 End of Part

7. Click Undo.
8. Delete Extrusion2 again.
9. Uncheck only Dependent Sketches and Features.

10. Notice that Sketch2 is now gone because you told it to remove consumed sketches.

b EUT Extrusionl
[ wWork Planel

» @[] extrusion3
(3 End of Fart

11. Expand Extrusion3
12. Right-click on Sketch3
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13. Click Redefine.
P G)DT Extrusion3
O ZEET
(3 End 01’[<H Repeat Undo
[ copy Ctrl+C
& Edit Sketch

Share Sketch

14. Click the top face of Extrusionl.

15. Delete the grounded work plane.
16. Edit Sketch3

17. Notice that 2 dimensions are required to have a fully constrained sketch.

-4963 in, -4.323 in 2 dimensions needed
18. Grab the center point of the circle and drag it. It is not constrained to anything.
19. Click on Project Geometry in the ribbon.
20. Project the origin center point into the sketch.
21. Use the coincident constraint on the center point of the circle and the projected point.
22. Finish the sketch.
23. Notice there are no errors.

24. Click on the View Tab > Appearance Panel > Visual Style Drop-down.
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