Creating Mechanical Threads
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TPI = Threads Per Inch
(P)Thread Pitch = 1/TPI

The diagram above is a specific “abstraction” for every size
bolt for the UNC coarse thread type.

Your first step in using the diagram above is to calculate “P”

Once you calculate “P” you multiply P against the constants
listed above.

For example:
1. You need to know the dimension called out as

“0.25P”
2. You know that the TPI (Threads Per Inch) is 13

3. You calculate 1 over the TPI: 1 divided by 13 =
.07692 (Use 5 decimal places)

4. Use the dimension callout “0.25P” as a formula for
multiplication using the variable “P”
a. 0.25X.07692 =.01923
b.  The dimension callout “0.25P” =.01923
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Using the chart above:
Nom. Dia UNC = Nominal Size (not actual)

Threads per inch = TPI
Major Dia = Diameter from thread tip
Minor Dia = Diameter from thread root
Ext. = External Threads
Int. = Internal Threads

You will not use:

Basic Effective Dia
Tapping Drill Size
Clearance Drill Slze

Your Task:
Create a mechanical bolt with the following characteristics
1.  Bolt Type: ¥2” Nom. Dia UNC
2. TPI=13
3. 2”long bolt (excluding hex head)
a. .5 non threaded shoulder
4. Hex head measures .750” across flats (parallel
sides)
a. .25 thick
5. TPI=13




Tutorial on how to create a 2" UNC Bolt with a %" hex head

1. Create a new part

a. File, New, Part

2. Create a sketch on the “Top” datum plane
a. Select “Top”
b.  Click “Sketch”

3. Draw a circle on origin using the “Major Dia” value for a 2" Nom Dia bolt
a. Major Dia value listed in table on page 1
b.  Extrude Boss/Base the circle to a length of 2.5” (in)

4. Create a new sketch on the “Top” datum plane
a. Select “Top”
b.  Click “Sketch”

5. Draw a circle on origin using the Basic Minor Dia of Ext. Thd. listed in table on page 1
a. Be sure to use the values from the row that specifies ¥2” Nom Dia UNC.
b.  While you are still in sketch mode after you have smart dimensioned

Click “Insert”
1.  Click “Curve”
a. Click “Helix/Spiral”

c. Set the Helix/Spiral settings to the following

l.
ii.
iii.
iv.

Vi.

Make sure the drop down under “Defined by” is set to “Height and Pitch”
Make sure “Constant pitch” is selected
Height = 2”
Pitch = 1/TPI
1. Your TPI = 13 for this tutorial
Start angle = 270° deg
Click the green check mark

6. Create a new sketch on the “Front” plane
a. Be sure to press the spacebar and select the front view to make “Normal To” the front
b.  Once “Normal To” you are ready to draw your cutting tool

7. Draw your triangular cutting tool using the following steps
a. Start drawing your triangle at the bottom tip of your helix you made in step 5

i

ii.
iii.
iv.
V.
Vi.
Vii.
viii.

ix.

Use the line tool
Create two solid lines and one center line
The solid lines should form a shape similar to the “greater than” symbol >
Draw a centerline horizontally across the middle of your two legs from its vertex
Use smart dimension to make your solid lines 30° above and below your center line
Use smart dimension to make your legs of the triangle .07
Connect the two legs with a vertical line to complete the shape
Calculate the Radius for a Fillet that will round the tip of the triangle
1. Using the diagram above and your pitch value (P) calculate and use the value for Fillet
radius
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3.  1/13 = P so do the following (1/13)*.1443
-
Click sketch fillet button

1. Select the two angled lines and enter in your calculated value
2. It should look like this
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3.
X. Exit your sketch

8. At this point you should have the following
a. Asolid cylinder
b. A helix sketch inside your solid cylinder
c. Afilleted triangular shape attached to the bottom tip of your helix that intersects your solid cylinder

d.
9. Click “Swept Cut” under Features
a. Select your triangular sketch (Cutting tool) as your profile

b.  Select your helix as the path to follow

c.
d. Make sure “Show Preview” is checked
e. Click the green check

10. Your geometry should look like this:




11. Create the Hex Head

a.
b.
C.

g.

Create a new sketch on the top of your bolt and select the polygon tool
Center your polygon on the origin and draw a 6 sided polygon
Smart dimension across two parallel sides
i Setto .75
Extrude Boss/Base the sketch upwards at a length of .25”
Click OK
It should look like this:

12. Chamfer the tip of your bolt

a.

b.
c.
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