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Introduction to creating parts and assemblies
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Creating the Link

New concepts in this lesson include:

 How to set Sketch Grid options

 How to create simple Sketch figures

 How to Extrude Boss Sketch figures to create solid body data
 How to Pan, Zoom, and Rotate your view in the work area
 How to apply Color Properties to a part
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Open a new Part workspace from Alibre Design's Home window.
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1. If necessary, click on the Part Modeling tab in the ribbon.
2. Click onthe XY Plane in the Design Explorer.
3. Click onthe Activate 2D Sketch icon.
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3. Pressthe OK button.

Select

the Grid options and change the values to .500 inch for X, Y,and Z.
Enable the Display Grid option if it is unchecked.
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1. Click the Snap to Grid option.
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1. Position the mouse cursor near the Origin point. Roll the mouse wheel forward to zoom in.
The view of the work area should be similar to the screen capture (approximately 5 grid squares
visible, vertically).

2. Click onthe Circle tool on the Sketch Figures tab in the ribbon.
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| Pick next point for the radius of the circle. ESC to quit.

1. Positionthe mouse cursor over the Origin point. The point's color change confirms that the mouse
cursor is positioned properly. Click and releaseto create the center point of the circle.

2. Move the mouse cursor a distance of one grid square to the right, along the X Axis. Click and release
to complete the circle; this circle should be 1.000”. Confirm that the results are similar to the screen

capture.
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1. Click onthe Part Modelingtab in the ribbon
2. Click onthe Extrude Boss icon in the upper-right corner of the screen.
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In the Extrude Boss dialog box, confirm that the Sketch entry box contains Sketch<1>.
Change the Type drop-down menu to the Mid Plane option.
Confirm that the Depth entry box has a value of 5 inches.
Click OK.

Enter that value if it does not.

LW
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1. Confirmsimilar results for the Extrude Boss operation.
2. Select the ZX Plane in the Design Explorer.

3. Click Activate 2D Sketch icon in the Part Modeling tab.
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| Creates a circle by specifying the center and end point

1. The view of the work area should be similar to the screen capture.
2. Click on the Circle tool.
3. Alibre Design will often tell you what it expects.

. Position Undefin
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1. Position the mouse cursor over the Origin point. Click and releaseto create the center of
the circle.

2. Move the mouse cursor to the position indicated; this circle should also be 1.000’.
Click and releaseto complete the circle.
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1. Pressthe spacebar and a context sensitive menu will appear.
2. Click on Extrude Boss icon.
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In the Extrude Boss dialog box, confirm that the Sketch entry box contains Sketch<2>.

Change the Type drop-down menu to the Mid Plane option.

Confirm that the Depth entry box has a value of 5 inches. Enter that value if it does not.
Click OK.
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1. Confirmsimilar results for the Extrude Boss operation.
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1. Youcan pan the model by holding down the middle mouse button (scroll button) and
moving the mouse. This will keep the model in the same orientation in the workspace
but move it left, right, up, and down.

2. Press and hold the middle mouse button and move the part in the workspace
to the left.
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1. By scrolling the middle mouse button you can zoom into or away from the current
model. Moving your finger towards you will zoom out and moving your finger away
from you will zoom in. Note, the zoom action will be centered around the location of
the mouse.

2.  With the mouse cursor in the center of the workspace, zoom away from the model.
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1. Holding both mouse buttons while moving the mouse cursor will rotate the model
(about the center of volume) on the screen allowing you to view the model from a
different angle.

2. After rotating the model, press the Isometricicon in the ribbon.
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1. Right click anywhere on the part.
2. From the pop-up menu select Color Properties.
3. Click on the Color button in the Color Properties dialog box.
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1. Select a bright green color in the Color dialog box by clicking on one of the colored squares in
the Basic colors area.

2. Click OKin the Color dialog box.
3. Click OKin the Color Properties dialog box.



New Part (1) - Alibre Design Expert

&) 169

Global  Equation
Parameters  Editor

Add-Ons

Printability ~ KeyShot

i T

Hole External | ®
Thread

Viewing and Analysis

é =S B
ELL R

Activate
2D Sketch

Sketch

Convert to
Sheet Metal || Configuration || Last Feature ~

% o
Q909

rect Edit

E]"‘ New Part (1)
= @ Configurations
i i. @ Configcl>
(=) 4 Axes
Lok XeAxis
Lok Y-Axis
i Z-Axis
- §j Planes
. g XY-Plane
- 8§ YZ-Plane
i i ZX-Plane
- % Points
i. ® Origin
.. = Redline Views
.. | Section Views
- [} Features
- (f§) Extrusion<1>
¢ i.|n, Sketch<t>

... Surfaces
.. % Meshes
[]ﬁ Edges

- Vertices

1. Confirm similar results for the color change.
2. Save this Part to a convenient location on your hard drive with the name: Journal. (not shown)

3. Close the Part workspace (not shown).



Creating the Crank

New concepts in this lesson include:

 How to use the Offset Sketch tool

 How to use the Trim Sketch tool

 How to extrude boss/cut sketch figures to create a solid body
 How touse the Fillet tool

 How to select and use a part face as your sketch plane



/“4 Home - Alibre Design Expert

Alibre Design 2018

Creaie new...

Recentfiles .

Practice sketch 2 - Part

Universal Joint - Assembly New Sheet Metal Part (1) -

S5w 18 2 NATIF TUBE.

ConvBend - Part

plate arch - Part

wheelMut - Part

RGR_ARM - Part

Bridgeluwe Vero 29 - Assem_

Last modified: 2/14/2018
File size: 263.5KE

1.

convBend? - Part

2018.1.1 [Build 19055]

Open a new Part workspace from Alibre Design's Home window.
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1. If necessary, click on the Part Modeling tab in the ribbon.
2. Click onthe XY Plane in the Design Explorer.
3. Click onthe Activate 2D Sketch icon.
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Scrolls view by dragging

1. Click onthe Viewing and Analysis tab in the ribbon.

2. Clickonthe Pan icon.

3. Position the mouse cursor near the Origin point.
view downwards and to the left. Release the mouse button.

*You can also pan the model by holding down the middle mouse button anddragging.

Click and hold, then drag the
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1. Onthe Part Modeling tab, click Activate 2D Sketch and select the XY Plane in the Design Explorer

(not shown)

2. Click onthe Rectangle by Two Corners tool in the Sketch Figures group in the 2D Sketching tab.
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1. Positionthe mouse cursor over the Origin point. Click and release to create the first corner of the
rectangle.

2. Move the mouse cursor upwards and to the right

3. The measurement indicator at the bottom of the screen should be Width: 3.500 and
Height: 5.000. Click and releaseto complete the rectangle.



E (=] I = i i i New Part (1) - Alibre Design Expert - -

Part Modeling Mesh Surfacing Viewing and Analysis Printability KeyShot Add-Ons 2D Sketching

1. s ) 4 & oo o 7 = L > Trim BREE TR A e |
& T © ’ e N & @ r ()| B
Q6 ~-0-||1 Xx® &L v NBtend | Y |3 B - _ M 5 2
Select || Standard Line (127 | Giobal _ Equation |3 | =
Dimension~ || & O~ & d = X & - y Intersect @ PTR | parameters Editor - i
=@ New Part (1) / \| \ ‘
- Configurations 1
... Config<i> -
7 ) er;ms 4 N /
Lok YeAis 2
Lok Z-Pis /
= i Planes
it XY-Plane
t§ YZ-Plane
i Z¥-Plane
[=]- & Points
® Crigin A Offzet e
.. &7, Redline Views
/\ Figures to offset:
>/ e " ™~/
gt . -
[] Flip direction
Gap Type | Natural w
/
oK Cancel S~
v
3
=
B Magnitude/Position Undefined
L. [ Magnitude Defirled, Pogition Undefined
B Fully Defined
| Select the figures to be offset. Under Defined |

1. Makesureyouareininthe 2D Sketching tab.
2. Select the Offset command.

3. Click toselect the top, left and bottom segments of the rectangle. color upon selection. The segments
will change.

4. Note that as you select them, the segments will appear in the Figures to Offset box (not shown).
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1. Confirmthe preview of the Offset results.
2. Confirm the Distance value in the Offset dialog box is 0.5 inches.

3. Click OK.
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by .5"

be offset
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1. Make sure you have the 2D Sketching tab active.

2. Select the Trim command.
3. Click ontheline segment indicated. The segment will get deleted.
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1. Confirm the results of the Trim operation.
2. Click on the Deactivate Sketch icon in the ribbon.
3. Click the Extrude Boss icon.

When you click on the Deactivate Sketch icon in the 2D Sketching tab you will automatically be brought to the

Part Modeling tab.
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1. Confirmasimilar result for the Extrude Boss operation.
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1. Apreview of the Fillet operation is displayed.
2. Enter avalue of 0.75 inch for the Radius in the Fillet Edges dialog box.
3. Click Apply.
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1. Confirmsimilar results for the Fillet operation.
2. Click onthe face indicated.
3. Click Activate 2D Sketch.



Mew Part (1) - Alibre Design Expert

& RHouvgoae6 BT )
' Pa ] 5 ing and Analysis Printability

. Trim ) x
4 . HE @ fe @
) ~ Extend Nl EEE - B o= .
Deactivate Standard Global Equation
Sketch Dimension * /4 Intersect & 7 Parameters  Editor

Reference Sketch Tools

Design Explorer
= @ {New Part (1)
& i Configurations

{ i g Configls>
[ Axes

b ok Xelods
ok Yebods

b sk Z-Aods
£ ff Planes

i Xv-Plane

{j YZ-Plane
L [ 2XPlane
= ® Points

.. ® Origin
- 5 Redline Views
.. [ Section Views
E"'la Features
- (i) Extrusion<i
| L|n Sketchels
i |y Fillet2>

... i Surfaces
. ap Meshes

[]..ﬁ Edges
[]..ﬁ Faces
[]..ﬁ Vertices

B Magnitude/P
0 Magnitude D
Il Fully Defined

-

-

sition Undefined

fined, Position Und

efined

|Crea‘hﬁacirdehyspeciﬁfingﬂ'emﬁeraldﬂ1dpuim | |(.|]].'I.5D)

[ Face<4>: Surface Arez = 5.002 in?

1. Confirm that the view of the work area is similar to the screen capture.
2. Click onthe Circle tool.
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2. Move the mouse cursor to the right a distance of one grid square; this will create a
@1.000”.  Click and release to complete the circle.
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1. Select the Concentric Constraint option.
2. Click onthe perimeter of the circle.
3. Clickonthecircular edge indicated.
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1. Confirm similar results for the Concentric constraint. Take note of the Concentric
constraint symbol that appears near the circle's center. The circle and the circular edge should be
concentric, and the circle’s center point should move to the right.

2. Click on Extrude Cut tool in the Cut (Remove Material) group in the Part Modeling
tab (or click on the Deactivate Sketch icon).
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1. Inthe Extrude Cut dialog box, confirm that the Sketch entry box displays
Sketch<2>.

2. Select Through All as the Type from the drop down menu.
3. Click OK.



New Part (1) - Alibre Design Expert

KeyShot Add-Ons

Printability

Viewing and Analysis

Surfacing
Generate to

Last Feature ~

Convert to
Sheet Metal

Conﬁguratlon

Equatlon
Editor

Global
Parameters

Design Bxplorer
=@ New Part (1)

& l Configurations

i i. @ Config<l>

& >+< Axes

L o4 X-Axis

Lok Y-Aods

sk Z-Axis

i.. % Origin

.. = Redline Views
(- 1} Features

- () Extrusion<1>

i|ly Sketch<1>
& Fillet<2>

- OEZEES

I eche

..o Surfaces
- Meshes
[]..ﬁ Edges

- [l Faces
[]..[i Vertices

| Ready

1. Confirm similar results for the Extrude Cut operation.
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Select to begin rotate mode

1. Click onthe Viewing and Analysis tab in the ribbon.
2. Select the Rotate command. Alternately, hold down the left and right mouse
buttons together over the model.

3. Position the mouse cursor as shown. Click and hold the mouse button while
moving the mouse to the right (approximately as shown). Release the mouse
button.
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1. Confirm similar results for the view rotation.
2. Click on the Part Modeling tab in the ribbon and click on the Activate 2D Sketch icon.

3. Click onthe face indicated.
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1. Theview of the work area should be similar to the screen capture.
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1. Click onthe Circle tool.

2. Position the mouse cursor 2.50” above the origin. Click and release to create the center of the circle.

3. Move the mouse cursor one grid square to the right; this will create a @1.000” circle.
Click and release to complete the circle.
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1. Click onthe Part Modeling tab in the ribbon.
2. Click on the Extrude Boss icon.
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Confirm that Sketch<3> is the Sketch to be extruded.
Confirm that To Depth is the Type of extrusion.

Enter a value of 6.0 inches in the Depth entry box.
Click OK.
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1. Confirm similar results for the Extrude Boss operation.
2. Click onthe indicated face.
3. Click Activate 2D Sketch.
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1. The view of the work area should be similar to the above image.

2. Position the mouse near the center of the screen, hold down the Middle Mouse
button, and drag the mouse to the left.
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1. Click on the Rectangle by Two Corners tool.
2. Position the mouse cursor as shown. Click and release to create the first corner of the
rectangle.

3. Move the mouse cursor to the right and upwards until the measurement indicator attached to the
cursor displays Width: 10.000 and Height: 1.000. Click and release
to complete the rectangle.
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Click on the Part Modeling tab and click on the Extrude Boss icon.
Confirm that Sketch<4> is the Sketch to be extruded.

Confirm that To Depth is the Type of extrusion.

Enter a value of 0.5 inches for the Depth.

Click OK.
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| Activates a 2D sketch | Face<8>: Surface Area = 9.500 in?

1. Click onthe indicated face.
2. Click Activate 2D Sketch.
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Pick next point for the radius of the circle. ESC to quit. Under Defined | (9.00, 2.50)

1. Click onthe Circle tool.
Position the mouse cursor as shown. Click and release to create the center of the circle.

3. Move the mouse cursor to the right a distance of one grid square. Click and release to
complete the circle.

N



9AHEF DT~

Surfacing

He

Mew Part (1) - Alibre Design Expert

Mesh Viewing and Analysis Printability Add-Ons

Mz |-
Hole External G
Thread Bk

KeyShot

§ Btrude - 43 Loft || BjExtrude - [ Loft
#» Revolve - 55 Helix || & Revolve -~ 5 Helix
= Sweep ¥ G2 Sweep ¥

Global
Parameters  Editor

Equation . N @| Convert to

Sheet Metal || Configuration || Last Feature ™

=@ New Part (1)

2. B Configurations
.. @ Corfig<1>
5. sk Axes

= (i Planes
ij XY-Plane
fj YZ-Plane
{j ZX-Plane
= & Points
i ® Origin
... = Redline Views
. [ Section Views
|:_]..|3 Features
E| ,3 Extrusion<1z
|l Sketch<ls

5
L Eketchazs
E| '3 Extrusion=4>
| .|l Sketch<3s
E| ,3 Extrusion<5
| i|n Sketched>
LI Sketch<5>

..o Surfaces
. uh Meshes
G- (8 Edges
i+l [ Faces
[]..[i Vertices

/%y Extrude Boss

Sketch

Sketch<bx
Direction
Aleng Normal
Select 5.000" =

[] Reverse

Draft Angle Target:
L [EE] o

[] Outward 000"
(% Ol [Exirusion <6]

s |[@

Ready

Click on the Part Modeling tab and click on the Extrude Boss icon.
Confirm that Sketch<5> is the Sketch to be extruded.

Confirm that To Depth is the Type of extrusion.

Enter a value of 5 inches for the Depth.

Click OK.
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1. Confirm similar results for the Extrude Boss operation.
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1. Select the Fillet icon.
2. Click onthe faceindicated.
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1. Confirmthe preview of the Fillet operation.
2. Enter avalue of 0.5 inches for the Radius in the Fillet Edges dialog box.
3. Click Apply.
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Select the Part Color icon.

Click on the Color button in the Color Properties dialog box.
Select a medium blue color in the Color dialog box.

Click OK in the Color dialog box.

Click OK in the Color Properties dialog box.
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1. Confirmsimilar results for the color change.
2. Save this Part to the same location as the Journal with the name: Crank (not shown).
3. Close the Part workspace (not shown).




Creating the Pulle

New concepts in this lesson include:

 How to use the Feature Pattern tool
to create complex geometry quickly

« How to use the Revolve Boss feature
to create a circular solid body
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Surfacing

% Sweep ~

= §§ Planes
i i XY-Plane
- g

i i ZX-Plane
- ¥ Points

# Section Views
-} Features
..a% Surfaces
- 4y Meshes

@ Edges

[ Faces

[l Vertices

(¥ Extrude - 43 Loft
4w Revolve ~ & Helix

i.. ® Origin 2
.. 57 Redline Views

_<

=

Viewing and Analysis Printability KeyShot Add-Ons
By Extrude - ) Loft
< Revolve ~ &2 Helix
G Sweep ~

New Part (2) - Alibre Design Expert

&)
Global  Equation I @ 6: 6‘

i

Hole External
Thread

Parameters Editor Sheet Metal || Configuration || Last Feature ™

1. Click onthe Part Modeling tab in the ribbon.
2. Clickonthe YZ Plane in the Design Explorer.
3. Click onthe Activate 2D Sketch icon.
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[ Pick the point for the width and height. ESC to quit.
1. Click onthe Rectangle by Two Corners tool.

2. Position the mouse cursor over the Origin point. Click and releaseto create the first corner
of the rectangle.

3. Move the mouse cursor upwards and to the right until the measurement indicator attached
to the cursor displays: Width: 5.000 and Height: 3.500. C/ick and releaseto complete the

rectangle.
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1. Select the Offset command.
2. Click toselect the right, left, and bottom segments of the rectangle. The segments will change color

upon selection.
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Select the figures to be offset.

1. Confirm the preview of the Offset results.
2. Confirm the Distance: value in the Offset dialog box is 0.5 inch.

3. Click OK.
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1. Confirm the result of the Offset operation.
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| Trims the highlighted section of a figure

1. Select the Trim command.
2. Click onthe line segment indicated.
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1. Confirm the result of the Trim operation.
2. Click on the Part Modeling tab in the ribbon (or click on the Deactivate Sketch icon).
3. Click onthe Extrude Boss icon in the upper-right corner of the screen.
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Confirm that Sketch<1> is the Sketch to be extruded.
Select Mid Plane as the Type of extrusion.

Enter a value of 1.5 inches for the Depth.

. Click OK.

H WODN B



Activate
2D Sketch ~

= @ Configurations
. L. @ Configsl>

= ¥ Points
i.. ® Origin
. 7 Redline Views

.. | Section Views

(- () Features

=-(§ Extrusion<1>
|| Sketch<l>

... Surfaces
.. 4% Meshes
- @ Edges
]..[i Faces
- [ Vertices

[ B e

=

New Part (2) - Alibre Design Expert

Viewing and Analysis

Confirm similar results for the Extrude Boss operation.
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1. Click onthe Fillet tool.

2. Move theFillet Edges dialog box such that the entire part is visible.

3. Click onthe four edges indicated.




frnvHO O OPEFIHEDT- ~ MNew Part (2] - Alibre Design Expert - O X

Surfacing Viewing and Analysis Printability KeyShot Add-Ons

7 BN

Hole External Gy
i g
Thread | ki

4 =
Activate
2D Sketch ~

v Revolve ~ a Helix

%= Sweep

S Revolve ~ 5 Helix
G Sweep

Generate to

Global Equati = o - i
oba QUETIEN ||| et Rl s e || COOVETED Last Feature

Parameters  Editor Sheet Metal || Configuration

=@ NewPan(@
EI B Configurations
i i. @ Configels
E /4 Fillet Edges s
1500
f £x-Flane Fillet Type |Constart Radivs Tangent Propagate

- ® Paoints

L. ® Origin Ertities to Filet  Radius
-~ Redline Views [ElEdge<is> 750
.. [l Section Views ﬁ Edge<16> 750
B- fa Features . [El Edge<3> 750

- Extrusion<1> 1 Edge<ls 750

i|l, Sketch<ls
| et BPS
- Surfaces Label: [Fillet<2> |
. 4y Meshes
- [ Edges Apply Close @
- [l Faces
[]..[i Vertices
g
Z)'
et

| Ready

1. Apreview of the Fillet operation is displayed.
2. IntheFillet Edges dialog box, change the Radius: value to 0.75 inch.
3. Click Apply then Close.
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| Face<8>: Surface Area =5.008 in?

1. Click onthe faceindicated.
2. Click on Activate 2D Sketch.
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1. Click onthe Circle tool.
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| Pick next point for the radius of the circle. ESC to quit [
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1. Move the mouse cursor to the position shown.

of the circle.
Move the mouse cursor to the right a distance of one grid square.
complete the circle.

Click and releaseto

Click and releaseto create the center point
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|Selectthe FIRST circle, ellipse,arc or point for the concentric constraint. Press ESC to cancel.

[ Under Defined
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1. Select the Concentric option.
2. Click onthe perimeter of the circle.
3. Click onthecircular edge indicated.
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| Select the FIRST circle, ellipse,arc or point for the concentric constraint. Press ESC to cancel.

Confirm similar results for the Concentric constraint. Take note of the Concentric constraint symbol

that appears near the circle's center.
Click on the Part Modeling tab.

Click on Extrude Cut.
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Sketch<2>.
Select Through All from the Type drop down menu.
Click OK.

In the Extrude Cut dialog box, confirm that the Sketch entry box displays
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1. Confirmsimilar results for the Extrude Cut operation.
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1. Rotate the model by holding down both of the mouse buttons and dragging.

2. Click and holdboth mouse buttons while moving the mouse cursor upward
(approximately as shown). Release the mouse buttons.
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| Face<11>: Surface Area = 7.500 in?

1. Click onthe faceindicated.
2. Click in the Part Modeling tab.
3. Click on Activate 2D Sketch.
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1. Theview of the work area should be similar to the screen capture.



NEEEEEEE-T-T- 1209

Part Modeling

Mesh Surfacing Viewing and Analysis

&) ¢ @ A
— e . T
Deactivate || = A @ Select Standard
Sketch i -t Dimension ™

Design Boplorer

= @ MNew Part (2)
- @ Configurations

Printability

! i. @ Configel>

K E‘_',"Sh ot

MNew Part (2) - Alibre Design Expert

Add-Ons 2D Sketching
S . Trim
)
> Extend
Line | e_I I_t |
= ‘ Y|/ Intersect

~
|

3

@ \z\ -
aoo

gas » |
Gan

& &f

= ® Points
L. ® Origin

.. 5 Redline Views
.. [ Section Views
|:_:||a Features

(- (i Extrusion<1>
¢ |k Sketch<l>
& Fillet<2>

- By Bxirision<3z’

..ot Surfaces
-y Meshes
[]..ﬁ Edges

[]..ﬁ Faces
[]..ﬁ Vertices

gt |

& oo

Global
Parameters  Editor

Equation

(ETETY

L

w )
\—

Mag

nitude/P)

osition L

ndefined

Iiag
Full

nitude

Define

efined, A

osifion Undetine

| Fick next point for the radius of the circle. ESC to quit.

[ Under Defined
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1. Click onthe Circle tool.

2. Position the mouse cursor as shown.

the rectangular face in the background.
3.  Move the mouse cursor one grid square to the right.

Count the grid squares to confirm the location as the center of
Click and releaseto create the center of the circle.

Click and releaseto complete the circle.
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Click on the Part Modeling tab in the ribbon.
Click on the Extrude Boss icon.

Confirm that To Depth is the Type of extrusion.
Enter a value of 6.0 inches for the Depth.
Click OK.
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Confirm that Sketch<3> is the Sketch to be extruded.
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1. Confirm similar results for the Extrude Boss operation.
2. Click onthe face indicated.
3. Click on Activate 2D Sketch.

| Face<2>: Surface Area = 785 in?
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1. The view of the work area should be similar to the screen capture.

2. Position the mouse cursor over the visible, circular face. Roll the mouse wheel
backwards to zoom out until the visible geometry is roughly half of its original size.
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1. Theview of the work area should be similar to the screen capture.
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1. Click onthe Rectangle by Two Corners tool.
2. Positionthe mouse cursor as shown. Click and releaseto create the first corner of the rectangle.

3.  Move the mouse cursor downwards and to the right until the measurement indicator displays Width: 1.000
and Height: 4.000. Click and releaseto complete the rectangle.
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Set the depth

Click on the Part Modeling tab in the ribbon.

Click on Extrude Boss.

Confirm that Sketch<4> is the Sketch to be extruded.
Confirm that To Depth is the Type of extrusion.

Enter a value of 0.5 inch for the Depth.

Click OK.
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1. Confirm similar results for the Extrude Boss.
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| Geometry completely constrained Face<1>: Diameter = 1.0007

Select the Insert Reference Axis icon.

Click on the face indicated in the screen capture: the cylindrical face of the shaft.
A preview of the Axis is displayed.

Click Apply then Close.
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| Creates a circular pattern of the selected features

| Face<8>: Surface Area = 4.000 in?

1. Click onthe Feature Pattern sub-menu and select the Circular Pattern option.
2. Click onthe face indicated.
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Confirm that Extrusion<5> appears in the Features to Pattern: entry box.
In the Copies: entry box, enter 6.

Select the Complete Revolution option.

Click on Axis 6 in the Design Explorer.

Click OK.
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Ready

1. Click onthe YZ Plane in the Design Explorer.
2. Click on Activate 2D Sketch.



Part Modeling Mesh Surfacing Viewing and Analysis Printability KeyShot Add-Ons

i Y ¢ A v | - [ || FEEER R 4
W N Trim | : S @ f(X) ”!J E i ‘/. ‘
. N Extend 1 | 938 = || Iﬁ &1
Deactivate Standard Global  Equation H %' ~
/\ Intersect | -

& 99 | Parameters Editor

Sketch Dimension ¥

cetc

‘Reference

Design Explorer

=@ New Part (2) ~H
- @ Configurations 1 1 -
. Config<t> \__“ N
oo X-Bis
.3k Y-Axis | |
e Z-Axis

i.. ® Origin

£ Redline Views
.. Section Views
(- }§ Features

- (j§ Extrusion<1>

By Fillet2>
= B Extrusion<3>

Ej ’§ Extrusion<4>
i |y Sketch<3> ( 2
;_] () Extrusion<5> \ /

(} Feature Pattern<7:

s Axis<6> |

ithde Defined Positi Undefined

T -t

... Surfaces
- u Meshes

>

v

"
0
Q.

I

<

Pick the point for the width and height. ESC to quit.
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1. Click onthe Rectangle by Two Corners tool.
2. Position the mouse cursor as shown.
3. Move the mouse to the position indicated.

Click and releaseto create the first corner.
Click and releaseto complete the rectangle.
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Click on the Part Modeling tab in the ribbon.

Click on the Revolve Boss tool.

Confirm that Sketch<5> appears in the Sketch to revolve: entry box.
Click in the Axis entry box and select Axis 6.

Click OK.
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Confirm similar results for the Revolve Boss operation.
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1. Fromthe Quick Start Menu select Isometric (+X, +Y,+Z) View.
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1. Confirm similar results for the view re-orientation.
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Select the Part Color icon.

Click on the Color button in the Color Properties dialog box.
Select a light blue color in the Color dialog box.

Click OKin the Color dialog box.

Click OK in the Color Properties dialog box.
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1. Save this Part to the same location as the Journal and Crank with the name:

(not shown).
2. Close the Part workspace (not shown).
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Creating the Base

New concepts in this lesson include:

* How to turn off Sketch Grid Options
* How to use Dimensions and Sketch Constraints to place sketch figures
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Open a new Part workspace from Alibre Design's Home window.




Activate
2D Sketog”

Surfacing

- ¥ Points

-(}} Features
.. Surfaces
- 4y Meshes
[ Edges
- [l Faces
[l Vertices

i i YZ-Plane
it ZX-Plane

i.. % Origin
57 Redline Views
4 Section Views

_<

1

Viewing and Analysis

Printability

Hole

KeyShot

External
Thread

Add-Ons
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Parameters Editor

1. If necessary, click on the Part Modeling tab in the ribbon.

2. Click onthe XY Plane in the Design Explorer.

3. Click onthe Activate 2D Sketch icon.

Global  Equation o @
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Pick to select item. Shift!Click or Click/Drag for multiple selections. (391, 342)

This lesson will utilize another common way to create geometry in Alibre Design (relative to the previous lessons in
this tutorial). Extensive use of constraints, especially dimensions (also called parameters) characterize this method of

creating and controllinggeometry.

1. Click onthe Grid optionsicon.
2.  Turn off the Grid and Snap options and click the OK button.

3. Make sure the DOF Colors icon is turned on.
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| Pick the point for the width and height. ESC to quit.

1. Click onthe Rectangle by Two Corners tool.

2. Position the mouse cursor over the Origin point.
3. Move the cursor upwards and to the right an arbitrary distance (approximately as shown). Click and

release to complete the rectangle.

Click and release to create the first corner.
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Ready

1. Click onthe Dimension tool.
2. Click onthe bottom edge of the rectangle
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1. Establish the position of the dimension by moving the cursor downward, then click and release.
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1. The Dimension tool displays the precise length of the line segment as it currently exists.
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1. Enter 12inthe entry box.
2. Click on the green checkmark or press the Enter key on the keyboard (not shown).
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1. Confirmthe result of the Dimension. Take note that dimensions in Alibre Design control the
elements to which they're applied, rather than merely documenting them.

2. Click the Home key on the keyboard (not shown).
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\ Pick to select item. Shift/Click or Click/Drag for multiple selections.

[ Under Defined

1. Click on the left segment of the rectangle.
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1.

Establish the position of the dimension by moving the cursor to the left, then click and release.
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1. The Dimension tool displays the precise length of the line segment as it currently exists.
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1.

Enter 10 in the entry box.

2. Click onthe green checkmark or press the Enter key on the keyboard (not shown).
3. Click the Home key on the keyboard (not shown).
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1. Click onthe Part Modeling tab in the ribbon.
2. Click on Extrude Boss.
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1. Confirm similar results for the Extrude Boss operation.
2. Press the Home key on the keyboard (not shown).
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| Face«b>: Surface Area = 120.000 in®

1. Click onthe face indicated.
2. Click on Activate 2D Sketch.
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1. Click onthe Rectangle by Two Corners tool.

2. Position the mouse cursor as shown (approximately). first Click and release to create the
corner.
3. Move the mouse cursor to the position indicated (approximately). Click and release to

complete the rectangle.
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Creates a rectangle by specifying Three Carners Under Defined |(1.3ll, 10.48) | Face«b:: Surface fArea = 120,000 in?

1. Inthe Sketch Figures group, click on the flyout in the Rectangle icon and select the
Rectangle by Three Corners option.
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Position the mouse cursor as indicated (approximately). Click and release (first corner).
Move the mouse cursor to the position indicated (approximately). Click and release
(second corner).

Move the mouse cursor to the position indicated (approximately). Click and release to
complete the rectangle.
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Click on the Dimension tool.
Click on the indicated segment to dimension.

Position the dimension as shown (approximately). Click and release to place the
dimension.
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1.

Enter 2 for the dimension value. Click on the green checkmark or press the Enter key on the
keyboard (not shown).

agnitude/Position Undefined
agnitude Defined, Position Undefined




IEEEEET:-E:E:E: YRR

Base - Alibre Design Expert

Part Modeling Mesh Surfacing Viewing and Analysis Printability Add-Ons

KeyShot

Reference

Sketch Figures

Design Bplorer

2D Sketching

OO 4| T |22 + om0 = g T

= . . . =, a “
Deactivate ;A |—"j Select tandard O 6 ~-0 I x® by Line |t_,,1 I-] Pend
Sketch 1 o Dirmension ™ o X & M .

Sketch Tools

DO @ e () EE
N E B ot ™S A
@ 9 Pa?e:mbetlers E?—:dittor e

=@ Base
E| B Configurations
i L. g Config<l>

2.000

.. 5 Redline Views

- [ Section Views
- (7§ Festures

Etﬂ Extrusion<1>

..... | Sketchal:

i —t

——

itude/Position Undefined

Fully Deg

ide Defined, Position Undefined
fined

| Ready

[ Under Defined [(225.496) |

1. The Dimensiontool should still be enabled from the previous step. If it is not still enabled then click on the

Dimension tool.
2. Click on the indicated segment to dimension.
3. Positionthe dimension as shown (approximately).

Click and release to place the dimension.
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1.
keyboard (not shown).

Enter 3 for the dimension value. Click on the green checkmark or press the Enter key on the
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1. The Dimension tool should still be enabled from the previous steps. If it is not still enabled then
click on the Dimension tool.

2. Click onthe indicated segment to dimension.
3. Position the dimension as shown (approximately). Click and release to place the dimension.
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1.

Enter 2 for the dimension value. Click on the green checkmark or press the Enter key on the
keyboard (not shown).
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The Dimension tool should still be enabled from the previous steps. If it is not still enabled then

click on the Dimension tool.
Click on the indicated segment to dimension.

Position the dimension as shown (approximately). Click and release to place the dimension.




Printability KeyShot Add-Ons 2D Sketching

= u‘,F |*& ‘m| }\{Trim
4 Line |I"I I_,rl 7 Butend

- L}

=
-

I
BB

& %7

#

E
R B
I

&) 6

Global  Equation
Parameters  Editor

Deactivate Standard
Sketch 2 o Dimension *

L]

/4 Intersect

Sketch Figures Reference

Design Bplorer

=@ Base
EI B Configurations
i i@ Configel>
. 4 Aues

2.000

- 5. Redline Views

.. [ Section Views
[_]..[a Features

Etﬂ Extrusion<1>

..... | Sketch<l=

>—< B BIFTI)

de/Position Undefined
agnitude Defined, Position Undefined
I Fully Defined

Fil—-h =
>

Under Defined [(10.98,439) |

1. Enter 3for the dimension value. Click on the green checkmark or press the Enter key on the
keyboard (not shown).
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Click on the Dimension tool.
Click on the indicated segment.
Click on the indicated segment. The dimension now applies to the angle between the two selected segments.

> wbdhe

Position the dimension as shown (approximately). Click and release to place the dimension.
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1. Enter 135 for the angular dimension value. Click on the green checkmark or press
key on the keyboard (not shown).

the Enter
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1. Confirm the results of the angular dimension. The angled line will rotate relative to the horizontal line.
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1. Fromthe Constraints group, select the Collinear option.

Under Defined [(233.1098) |
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Select the SECOND line for the collinear constraint. Press ESC to cancel. Under Defined |

1. Click onthe indicated line segment.
2. Click ontheindicated Edge to complete the Collinear constraint.
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Select the FIRST line for the collinear constraint. Press ESC to cancel. Under Defined | (14.18, 8.07) |

1. Confirm the results of the Collinear constraint.
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Select the FIRST point or figure for the coincident constraint. Press ESC to cancel. Under Defined [(1375.6.29) |

1. From the Constraints group, select the Coincident option.
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Select the FIRST point or figure for the coincident constraint. Press ESC to cancel.

Under Defined [(1375.6.29)

1. Click onthe indicated Node. Nodes are found at the endpoints of all sketch entities and change color

upon selection.

2. Click ontheindicated Edge to complete the Coincident constraint.
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| Select the SECOND point or figure to apply the coincident constraint. Press ESC to cancel. Under Defined [(12.00.5.76) |

1. Confirm the result of the previous Coincident constraint.
2. Click ontheindicated Node.
3. Clickontheindicated Edge to complete the Coincident constraint.
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Click on the Dimension tool.

Click on the segment indicated.

Click on the Edge indicated.

Position the dimension as shown. Click and release to place it.
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1. Enter 4.5 as the dimension value. Click on the green checkmark or press the Enter key on the
keyboard (not shown).
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Click on the Part Modeling tab in the ribbon and click on the Extrude Boss icon.
Confirm that Sketch<2> is the Sketch to be extruded.
Confirm To Depth is Type of extrusion.

Enter a value of 5 inches in the Depth entry box.
Click OK.
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1. Confirm similar results for the Extrude Boss operation.
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1. Click onthe Fillet icon in the Geometry Transform group.
2. Position the Fillet Edges dialog box such that the entire part is visible.
3. Click onthe edges indicated.
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1. Apreview of the Fillet operation is displayed.
2. IntheFillet Edges dialog box, change the Radius value to 1 inch.

3. Click OK.
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1. Rightclick on the face indicated.
2. From the popup menu select Activate 2D Sketch.
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| Pick next point for the radius of the circle. ESC to quit.

[(-4.13,5.10)

1. Click onthe Circle tool.

2. Position the mouse cursor as shown (approximately). Click and release to create the center.
3. Move the mouse to the position indicated (approximately).

the circle.

Click and release to complete
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| Select the FIRST circle, ellipse,arc or point for the concentric constraint. Press ESC to cancel.

[ Under Defined

[(412,563)

1. Select the Concentric sketch constraint.
2. Click onthe perimeter of the circle.
3. Click onthecircular edge shown in the screen capture.
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| Select the FIRST circle, ellipse.arc or point for the concentric constraint. Press ESC to cancel.

1. Confirmthat the result of the Concentric constraint is similar to the screen capture. Take note of
the Concentric constraint symbol.

2. Rightclick and select Dimension from the popup menu.
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1. Click on the perimeter of the circle.

2. Position the dimension approximately as shown. Click and release to place the dimension. Enter a
value of 1 for the dimension.

3. Click onthe green checkmark or press the Enter key on the keyboard (not shown).
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| Set the depth |

1. Click onthe Part Modeling tab in the ribbon and click on the Extrude Cut icon.
Confirm that the Sketch<3> is the Sketch to be extruded.

Select Through All as the Type of extrusion.

Click OK.
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| Orient view to isometric (-, +Y, +2)

1. From the Quick Access toolbar
2. Select the first Isometric option.
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1. Click onthe faceindicated and enter into sketch mode.

You can do this either by clicking on the Part Modeling tabin the ribbon and then click on the
Activate 2D Sketch icon, or you can right click in the workspace and select Activate 2D Sketch from the
popup menu.
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Pick to select item. Shift/Click or Click/Drag for multiple selections. | Fully Defined [ (8.63,7.42) [

1. Position the mouse cursor over the face indicated; and roll the mouse wheel forward until the
visible geometry is roughly twice as large.
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| Pick next paint for the radius of the circle. ESC to quit. Fully Defined [(532.877) |

1. Click onthe Circle tool.
2. Position the mouse cursor as shown (approximately). Click and release to create the center.

3. Move the mouse cursor to the position indicated (approximately). Click and release to complete the
circle.
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| Select the FIRST circle, ellipse,arc or peint for the concentric constraint. Press ESC to cancel.

[(10.73.6848)

1. Select the Concentric sketch constraint.
2. Click onthe perimeter of the circle.
3. Click onthecircular edge shown in the screen capture.
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| Select the FIRST circle, ellipse,arc or point for the concentric constraint. Press ESC to cancel. | Under Defined | (8.34, 8.36) |

1. Confirm similar results for the Concentric constraint. Take note of the Concentric constraint symbol.

2. Enterinto dimension mode. (Not Shown)

You can do this either by clicking on the Standard Dimension icon, or you can right click in the workspace and
select Dimension from the popup menu.
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Click on the perimeter of the circle.
Position the dimension approximately as shown. Click and release to place the dimension.

Enter a value of 1 for the dimension. Click on the green checkmark or press Enter
on the keyboard (not shown).

W N
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1. Click onthe Part Modeling tab in the ribbon and click on the Extrude Cut icon.
2. Confirmthat the Sketch<4> is the Sketch to be extruded.
3. Select To Geometry as the Type of extrusion.
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With the Extrude Cut dialog box still open, rotate the model (press and hold both mouse buttons while
moving the mouse cursor) until it is in the approximate orientation.

Click in the End Target textbox (it will highlight light blue).
Click on the face indicated above.
Click on the OK button.
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1. Confirmsimilar results for the Extrude Cut operation.
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1. From the Quick Access toolbar
2. Select the second Isometric option.
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1. Confirm similar results for the view re-orientation.
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1. Select the Part Color icon.

2. Click onthe Color button in the Color Properties dialog box.
3. Select alight red color in the Color dialog box.

4. Click OKinthe Color dialog box.

5. Click OKin the Color Properties dialog box.
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1. Confirmsimilar results for the color change.
2. Save the Part to the same location as the Journal, Crank and Pulley, with the name Base (not shown).
3. Close the Part workspace (not shown).



New concepts in this lesson include:

 How to Insert Parts into the Assembly Workspace
* How to use the Quick Constraint tool to fit the parts together into a moving assembly
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1. The Insert Part/Subassembly dialog will open automatically.
2. Select the Pulley in the Insert Part/Subassembly dialog box.

3. Click OK.
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1. Do not click any mouse buttons yet, but move the mouse around. Take note of the transparent
copy of the Pulley attached to the cursor.
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1. Position the mouse cursor as shown. Every mouse click in the workspace will result in an additional
part being inserted into the assembly. Click and release once to create a single instance of the Pulley

at the location indicated.
2. Click the Finish button in the Inserting dialog box.
3. Press the Home key on the keyboard (not shown).
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1.

Confirm that the view of the workspace is similar to the screen capture.
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From the Insert group, select the Part/Subassembly icon.
Select the Journal in the Insert Part/Subassembly dialog box.

Click Open.

1.
2.
3.
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1. Position the mouse cursor as shown. Click and release once to create a single instance of the
Journal at the location indicated.

2. Click the Finish button in the Inserting dialog box.
3. Press the Home key on the keyboard (not shown).
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1. Theview of the work area should be similar to the screen capture.
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1. Fromthe Insert group, select the Part/Subassembly icon.
2. Select the Crankin the Insert Part/Subassembly dialog box.
3. Click Open.
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1. Position the mouse cursor as shown. Click and release once to create a single instance of the
Crank at the location indicated.

2. Click the Finish button in the Inserting dialog box.
3. Pressthe Home key on the keyboard (not shown).
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1. Theview of the work area should be similar to the screen capture.
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1. Positionthe mouse cursor as shown.
2. Click and hold the left and right mouse buttons while moving the mouse up
(approximately as shown). Release the mouse buttons.
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1. Confirm (or continue) the view-rotation such that the indicated faces are visible: the inner faces
of both cylindrical holes, and the flat face of the Journal (as shown).
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1. Position the mouse cursor over the center of the Journal part, and roll the mouse wheel forward to
zoom in until the visible geometry roughly doubles in size.

2. Theview of the work area should be similar to the screen capture.
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From the Constrain group, select the Quick command.
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1. Clickontheindicated face
2. Click onthe indicated face.
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1. Confirmthe preview of the results.
2. Click onthe button with the green check-mark icon to accept the constraint.
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1. Atthis point the Quick Constraint dialog box should still be open.
2. Click ontheindicated face
3. Clickontheindicated face.
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1. Confirm the preview of the results.

2. Click on the button with the green check-markicon to accept the constraint.
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1. Clickontheindicated face
2. Click onthe indicated face.
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1. Confirmthe preview of the results.
2. Click on the button with the green check-mark icon to accept the constraint.
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1. Click ontheindicated face.
2. Click onthe indicated face.
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1. Confirmthe preview of the results.

2. Click on the button with the green check-mark icon to accept the constraint.
3. Close the Assembly Constraints dialog box.

4. Pressthe Home key on the keyboard (not shown).
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1. Theview of the work area should be similar to the screen capture.
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1.

Position the mouse cursor over the Journal and roll the mouse wheel forward to zoom in. Achieve a
similar result to the screen capture.
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1.

From the Insert group, select the Part/Subassembly icon.
2. Select the Base in the Insert Part/Subassembly dialog box.
3. Click Open.
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1. Position the mouse cursor (with the transparent preview of the base) over the Origin point.
Proper positioning is confirmed by the color change of the Origin point. Click and release once to
create a single instance of the part.

2. Click onthe Finish button on the Inserting dialog box.
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1. Rightclick onthe Base item that is listed in the Design Explorer. (Not Shown)
2. Select the Anchor Part command. (Not Shown)
3. Confirm anchored part in the Design Explorer.
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1. Select the Quick Constraint command.
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1. Clickontheindicated face
2. Click onthe indicated face.
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1. Confirm the preview of the results.
2. Click onthe button with the green check-markicon to accept the constraint.
3. Press the Home key on the keyboard (not shown).

Note: Since the Base is anchored it cannot move. In this case, the Crank will always move in relation to the Base; the
order of selection is irrelevant.
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1. Theview of the work area should be similar to the screen capture.
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Rotate and Zoom the workspace so you can easily see the following items.

1. Theinside surface on the Base.
2. Thecylindrical shaft on the Crank.
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1. Clickontheindicated face

2. Click onthe indicated face.
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Confirm the preview of the results.

Click on the button with the green check-mark icon to accept the constraint.
Close the Assembly Constraints dialog box.

Press the Home key on the keyboard (not shown).
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1. The view of the work area should be similar to the screen capture.
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1. Position the mouse cursor over the Journal part, and roll the mouse wheel backward to zoom out
slightly, until the view is similar to the screen capture.



New Assembly (1) - Alibre Design Expert

AN HOLOIDDDDDT-

Features Mesh Viewing and Analysis Printability KeyShot Add-Ons

Assembly

8 ‘ X Point A s @ . 17 =
e reHg I LESEHY ® R
Part/Subassembly ——' New Duplicate Replace Component Minimum Assembly Exploded Global  Equation New

Motion

Placement Parameters Editor w“" Configuration

View |

|43 | Part - {9 Plane

TENCE

Boolean

T 1o

- @ Configurations
i.. @ Config<1>
[ = Axes

oo X-Axis
o Y-Axis
oo Z-Axis

= fJ Planes

- f§ XY-Plane
- t§ YZ-Plane
- f§ Z%-Plane
=- ¥ Points

i.. ® Origin

. a3 Meshes

.. = Redline Views
.. Section Views
..%» Exploded Views
- ¢® Constraints
(- Align (1)
B & Align (2)
3 & Align (3)
rE & Align (4)

- ¢® Align (5) 7 / / /
B ﬁign g V i_______ ‘ 4 / #. /
g& ign e .fl—"_“————_
- ¢ Align (8 M \[— ’
< M Costiras 4
Ready I Crank:Face<1>: Radius = .5000"
1. Position the mouse cursor over the rounded end-face of the Crank part. Click and hold the mouse

button; then move the mouse around to simulate turning the crank by hand. Notice that the
mechanism responds as it would in the real world.
2. Save this Assembly to the same location as the part files with the name: Universal
Joint. (not shown)
3. Close the Assembly workspace (not shown).

This concludes the Tutorial.



