[image: image1.png]43} Pro/DESKTOP - New Session - [Design3 *]
) Fle Edt Vew Select Line Constrant Festure Assembly Workplane Toos Window Help

DEHE & X7 Move Dimension RN
=)
® 186 695 85 BORA® O
&M & 7
e ]| Contte [l = F
# [&] base ~ 3
[&] Frontal ' g
& latersl block g
= Lpdate 2
% Frish ‘ i
Chamfer [o]
8
& 1/
2| =
e
s || [E]
g
L |
Round RS
2] ™
el
L 4
s
& =

Delete the selected objects




Module 1 – Lego Block – Introduction to Extrusion
In this module, we will show you how to construct a simple Lego piece in Pro/Desktop.  We will introduce the extrusion feature which allows you to give depth to a two-dimensional object.  In addition, we will demonstrate the procedure that is needed to make additional sketches on a surface of an object.  Finally, we will exhibit the Shell Solids feature that removes a certain volume from a solid.  By following the steps below, you will be able to complete the Lego block.  Once you have successfully completed this module, use the skills you have learned to complete the exercise that follows. 
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First, create a new file to design the Lego block.  To do this, go to:
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The module uses inches for the dimensions of the object, so go to: 
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Once you have selected “inches” for both drop boxes, click OK.
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Press Shift+W to get a better view of the new workplane.  With this view, it will be easier to draw the next sketch.  

Next, draw a 0.3125 inch by 0.3125 inch square, as shown in red on the right.  This square will be used as the outline for the lego block.  Use the dimension tool to change the sides of the square to the proper size.  After you draw the square, your window should appear like the picture on the right.   
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 - This option lets you draw a rectangle, and if you hold the shift key, it draws a square.
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- This option lets you sketch the dimensions of an object.
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Once the square is drawn, you must extrude the sketch.  The extrusion method makes this two-dimensional drawing into a three-dimensional object by giving it some depth.  The height of the object is based on the distance that is inputted by the user.  To use the extrude command go to:

Feature>Extrude Profile…

Set the distance of the extrusion to 0.375 inches.  Make sure the options “Add material” and “Above workplane” are selected.  Then click OK. 
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After extruding the block, you must create a new workplane and a new sketch.  This allows you to draw another design, using a specific face of the object as the base of the design.  Before you create a new sketch and workplane, you must select a face of the object.  Select the top of object, shown in red on the picture to the right.
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 - Allows the user to select a face, or side, of a three-dimensional object.

To create a new sketch and workplane, go to: 

Workplane>New Sketch…>OK

Name the sketch “top.”  Then select the “Create workplane” option and type “top” as the name of the workplane as well.

[image: image15.png]5

d
) Fle Edt View Selct Lne Constrant Feature Assembly Workplane Tooks Window Help
DSE & x Edit Propettes ? X B I1HI O 8 OERAL @ M@ WOIDD
Wakplenes =] | Cortigustos [inane]
=
(] Frontal '
(i tateral blook
3=
[ top.
= Update
i 4
\\\ // Cylinder

Tremn [ 5 5

&

oo vors | e [ sumnioea | oo | 5oiewis] samps.s

UM Monday, Jly 06, 2009 [11:21:17 AM

=8

B



Next, you must determine where the center of the square is.  Press Shift+W to get a better view of the workplane you are working on.  Then, draw two diagonal lines, as shown on the right.  Use the line tool to draw these lines.  Once you have drawn the two lines, use the line select tool to highlight them both.  Hold the Shift key while using this tool so you can select multiple lines.  While both lines are highlighted in red, press Ctrl+G to create guide lines.  Guide lines help you draw and do not need to be deleted.  The guide lines should appear the same as the image on the right.    
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- This tool allows you to draw lines.  Hold the shift key while drawing to create a straight line.
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 - This tool allows you to select objects that are drawn on a workplane.  It highlights the selected objects in red.  
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Once you have drawn the two guide lines, you must draw a circle on the workplane.  Use the circle tool to draw the circle.  Starting from the intersection of the two lines, work your way outside with the circle tool.  Then, scale the circle to its appropriate size using the dimension tool.  Set the radius of the circle to 0.09735 inches.  

[image: image6]- This tool lets you draw a circle.
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Once you have drawn the circle, you must extrude the sketch.  This will create cylindrical bump on top of the block.  The extrusion method makes this two-dimensional drawing into a three-dimensional object by giving it some depth.  The height of the object is based on the distance that is inputted by the user.  To use the extrude command go to:

Feature>Extrude Profile…

Set the distance of the extrusion to 0.0625 inches.  Make sure the options “Add material” and “Above workplane” are selected.  Then click OK. 
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Once you have successfully extruded the profile, we must shell the solid.  This will allow the block to appear more like a Lego piece, which is designed so additional pieces can be connected to it. In order to do this, you must first select the bottom of the object.  

[image: image7.png]


 - Allows the user to select a face, or side, of a three-dimensional object.
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Once the face is selected, you must shell the solid.  In order to do this, go to:

Feature>Shell Solids…

Make sure there is a 1 on the top left corner of the box.  This indicates that only one side of the object is selected.  Once you verify that the correct face is selected, set the offset to 0.05 inches.  This is used to determine how must thickness is to remain once you shell the solid.  Once you set the offset, click OK.
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To change the color of the block, select the [image: image8.png]


 button and highlight the object.  Then right-click the object and go to “Set Component Color…” and choose a color of your choice.

The project is now complete.  Save the project as “Lego Block” and save it in a convenient location (such as a flash drive).  
Exercise:
Using the skills you obtained from this module, create an AA battery as shown below.  Hint:  You do not need to use the shell solids feature for this exercise.


File>New>Design





Tools>Options>Units>Inches
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