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Create a New Part
• The first time you launch SolidWorks, it asks you to set 

the default units and dimension standard. Make sure 
you have IPS and ANSI selected, and then click OK.

• Next, you’ll be asked about the type of SolidWorks 
document that you want to create. Choose Part and 
then click OK. 

• Save the document as “Duke Keychain” in Part(*.prt; 
*.sldprt) format.

• The FeatureManager Design Tree on the left side of 
the SolidWorks window 
provides an outline view of the 
part, including all planes, 
sketches, and 3D features.

The design process always starts with drawing a 2D sketch on a well-defined plane, which serves as a 
basis for the desired 3D features. We can create a sketch on either a default plane (Front Plane, Top 
Plane, Right Plane), or a new plane that’s defined with respect to these three planes.

Create a New Sketch
• Let’s first create a sketch on the Top 

Plane. In the FeatureManager 
Design Tree, right click on the Top 

Plane, and then click Sketch � .
• Draw a rectangle on this plane that 

serves as the outer perimeter of the 
Duke logo. Click the dropdown arrow  

next to the Rectangle � , and select 

Center Rectangle � . This tool 
allows you to draw a rectangle by first defining it’s center, and then one of its corners.

• Let’s center the rectangle at the origin. With the Center Rectangle Tool selected, left click on the 
origin, and then left click again at some distance away from the center. We’ll define the dimensions 
of the rectangle next.



• On the top toolbar, click Smart Dimension � . Throughout 
this tutorial, we’ll be using this tool to define the length of a 
line segment, the distance between two points or parallel 
lines, the distance from a point to a line, the diameter of a 
circle, etc. This is one way to add constraints to our 2D 
sketch so that it becomes well-defined.

• The Smart Dimension tool is quite intuitive to use. Let’s use 
it to define the length and width of the rectangle that we just 
drew. Left click on an edge of the rectangle, and you’ll see a 
dimension appear and follow your cursor around. Now you 
can left click again to place the dimension on the sketch. 
Enter the desired dimension (in inches) in the Modify pop-
up window and then click the check mark to save the value. 
Once the length and width of the rectangle are defined, its 
color changes from blue to black, meaning that it’s now fully 
defined.

• Let’s use the Line tool �  to add some lines inside the 
rectangle. Draw the three vertical lines as shown to the 
right. You can terminate the line at any point by pressing the 
Esc key.

• Make sure the three lines are indeed vertical by finding the 
little green square with a black vertical bar in it. These green 
squares are called Relations, which, together with the 
dimensions, keep the sketch well-defined. The relations 
shown in these screenshots include Vertical, Horizontal, 
and Coincident relations. If you clearly show an intention to 
add these relations while drawing the sketch, SolidWorks 
will give you suggestions and automatically add them for 
you. However, it is sometimes necessary for you to 
manually add them yourself.

• Draw a horizontal line in the middle of the rectangle. If you 
position the starting point and ending point roughly in the 
middle of the two edges, SolidWorks will automatically add 
the necessary relations for you. You should be able to see 
the Midpoint relation added for both endpoints. 



• Now let’s use the Smart Dimension tool to add some more 
dimensions as shown to the right. The dimensions added 
are 0.30’’, 0.30’’, and 1.25’’ from left to right.

• Then draw two more lines as shown below. The line on the 
left starts at the top-left corner of the rectangle, whereas the 
line on the right has a slight offset from the edge of the 
rectangle. Use Smart Dimension again to measure the 
offset and set it to 0.05’’.

• Use the Mirror tool �  to mirror the two line 
segments with respect to the horizontal line 
that crosses the center of the rectangle.

• Use the Mirror tool again to mirror the three 
line segments with respect to the adjacent 
vertical line. The end result is shown below.

• Select Partial Ellipse from the toolbar and draw a 
partial ellipse at the bottom-right corner of the 
rectangle. Make sure all the Coincident relations 
are automatically added.



• We now need to manually add some 
relations. Left click the partial ellipse, and 
then, while holding the Shift key, left click on 
the bottom edge of the rectangle. Click 
Tangent under the Add Relations tab, and 
then click the check mark on the top. Repeat 
this step to make the partial ellipse also 
tangent to the right edge of the rectangle.

• Add dimensions for the partial ellipse to make 
it fully defined.

• Use the Mirror tool one more time to mirror 
the partial ellipse with respect to the 
horizontal line. 

• Use the Circle tool �  to draw two 
concentric circles above the rectangle. While 
holding the Shift key, select both the center 
of the two circles and the vertical line that’s 
roughly in the middle of the rectangle, and 
click Make Coincident in the pop-up menu. 

• Add the necessary dimensions for the circle 
to make it fully defined. The dimensions 
added are 0.50’’ (diameter of the inner circle), 
0.20’’ (distance between the two circles), and 
0.19’’ (distance from the center of the two 
circles to the top edge of the rectangle).



• Now we can use the Trim Entities tool to 
clean up the sketch by removing all the line 
segments that are not needed for building the 
3D features. Select Trim to closest under 
options, and left click on each line segment to 
remove it. The final result is shown below.



Create a 3D Feature

• The tools that we use to create 3D features 
based on a 2D sketch are located in the 
Features tab in the top toolbar. In the 
Features tab click Extruded Boss/Base. 
Under Direction 1, select Mid Plane, which 
means that we’ll be extruding the sketch by 
equal amount in both directions, and set the 
distance to be 0.50’’. After clicking the check 
mark, you should be able to see a 3D 
structure similar to what’s shown to the right.

• Now we need to create a second 3D feature 
based on the same sketch. Expand Boss-
Extrude1 in the Feature Manager and click 
Sketch1, and then click Extruded Boss/ 
Base again. This time we’ll be extruding the 
half ring above the letter D. Again make sure 
Mid Plane is selected and set the distance to 
0.30’’. 

 



• Use the Fillet tool to smooth out the edges 
on the ring. Select Face<1> and Face<2> 
under Items to Fillet, and set the radius of the 
Fillet to 0.10’’.

• Save the part again in Part format, and we’ve now finished the design of our Duke Keychain. In 
order to import our design into a 3D printing (slicing) software, we also need to save the part in STL 
format. You can do this by going to File > Save As, and then choose STL (*.stl) in the dropdown 
menu.


