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In this lesson, you will create a round plate with 12 counter-bored holes to fit 6-32 socket head screws.
A counter-bored hole has two diameters, one to fit the threaded part of the screw and the other to fit
the head of the screw (see illustrations below).

The plate is designed to attach to a flange of a pipe to seal off the end. The specifications call for 12
equally spaced holes to accommodate 6-32 socket head screws, part number 92196A165 from the
company named McMaster-Carr (https://www.mcmaster.com/). At the company web site, if you put
the part number into the Find slot on the web page, the part will list as illustrated below.
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If you click on the Product Detail link, a drawing of the screw displays along with other information (see
drawing below).

There are three measurements needed to size the holes of the plate: 1) diameter of the screw head =
0.226 inches 2) height of the screw head = 0.138 inches 3) diameter of the threaded part = 0.138 inches.
The head of the screw should fit completely within the plate, which means the counter-bore depth
should be at least 0.138 inches. The diameter of the counter-bore should be slightly greater than the
screw head diameter, so we will make it 0.236 inches (ten thousandths of an inch greater). The
diameter of the hole to accommodate the threads will be 0.143 inches (five thousandths of an inch
greater than thread diameter). The centers of the holes will be 0.80 inches radius from the center of the
plate. The plate will be 2.00 inches in diameter and 0.250 inches thick. You now have all the required
information to create the plate in Fusion 360.
1. Open Fusion 360
2. Unless you have changed the default units, Fusion 360 is probably set to use metric units. We
want to use English units (inches). Look at the menu of items on the left side of the screen. If
the Units item is not indicating inches (in), then you will need to set the units to inches.
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Open the drop-down menu under your account name and select Preferences. In the
Preferences dialog box, find the list on the left under Default Units (Design, CAM and
Simulation). Set each of the three to inches. Then click the OK button. Check to make sure the
left menu item for units is now indicating inches.

3. Create a new sketch on the top plane
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4. Select the Center Diameter Circle tool as illustrated below.

5. Click the center point of the top plane to set the center of the circle. Move the mouse away
from the center point to draw a circle. Click the mouse again to set the circle. The size of the
circle is not important as you will set the size in the next step.
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6. In the Sketch drop-down menu select the Sketch Dimension tool

7. Click on the edge of the circle (it should become highlighted); move the mouse away from the
center and a dimension box will appear. Enter a value of 2.00 for the diameter and then press
the Enter key to set the value. Your circle should now appear as illustrated below. Click the
Select button then click on the edge of the circle. In the Sketch Palette menu click on Fix/Unfix
to fix the circle. The circle line should now be black. You are finished with the sketch. Click the
Stop Sketch button.
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8. Select the Extrude tool in the Create drop-down menu, and then click on the circle to set it as
the object to extrude. In the Extrude dialog box, enter a value of 0.25 in the Distance slot to
extrude the circle to a thickness of 0.25 inches. Then click on the OK button of the Extrude
dialog box.

9. Set your view to “Top” if it is not already set that way (click on Top on View cube). Click the
Create Sketch button and then click on the circle to set the top surface for the sketch. Select
the Point tool in the Sketch drop-down menu. Click the mouse on the green line to set the point
as illustrated to the right below (the exact position does not matter as long as it is on the green
line).
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10. Select the Sketch Dimension tool in the Sketch drop-down menu. Click on the center point of
the circle, and then click on the point created in step 9. Move the mouse over to the left and a
dimension box should appear. Enter a value of 0.80 and then press the Enter key to set a value
of 0.80 inches. This point will serve as the target for centering the first hole. Close the sketch by
clicking the Stop Sketch button.

11. Check the Sketches listed in the left menu for visibility. A yellow bulb indicates visibility.
Sketch2 must be visible because you need to see the point applied in that sketch for positioning
the first hole. If it is not visible, click on its bulb to make it yellow.
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12. Select the Hole tool in the Create drop-down menu. Position the mouse cursor exactly on the
point created in step 9 and click to set the center of the hole. In the Hole dialog box, set the
Hole Type to Counterbore. Set the Extents to All (the hole goes through all material). In the
Diameter slot set the value to 0.143. In the Counterbore Depth slot set the value 0.138. In the
Counterbore Diameter slot set the value to 0.236. After you have finished entering all values,
click the OK button on the dialog box. Your hole should now be complete.

13. Set your view to “Home” and then orbit your view until you can see through the hole. It should
appear as illustrated below. The top portion of the hole is the counter-bore, which
accommodates the head of the machine screw.
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14. Select the Chamfer tool in the Modify drop-down menu. Click the mouse on the edge of the
hole then click the mouse on the edge of the inner hole (both should have a blue line as seen in
illustration below). In the Chamfer dialog box, set the Distance value to 0.01 then click the OK
button.

15. The hole should now appear like the illustration below, with the edges chamfered. Change your
view to the bottom face and apply a chamfer of the same amount to the bottom hole edge.
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16. Now that you have removed the sharp edges around the hole, you will do the same for the
edges of the whole plate. In this case, you will use the Fillet tool, which is similar to the Chamfer
tool. The Fillet tool is also located in the Modify menu. Add a fillet of 0.01 inches to the top and
bottom edges of the plate. When you are done, a right-side view should look like the illustration
below.

17. Change your view so that your plate appears as illustrated below. You will now duplicate the
hole using a circular pattern.

18. Click on the Select button. Then drag the mouse to make a selection box around the hole. When
you let go of the mouse button, the hole will be selected as illustrated on the right below.
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19. Open the Create menu, select Pattern, then select Circular pattern. Click on the Axis select
button in the dialog box and then, on the left menu under Origin, click Y to set the axis for the
pattern. In the quantity slot set the number to 12. Then click the OK button. You should now
have 12 holes spaced equally around the perimeter of the plate. Congratulations, you have
finished this lesson.
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