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Overview / Description:
Students should be able to determine and use the correct size drill and tap to make a threaded
internal thread.
Subject(s):
Technology Education, Physics
Grade Level(s):
9-12-Technology Education
Learning goals/objectives:
After completing this activity, students should be able to:
● pick the correct size drill bit to make the appropriate size holes for tapping different
threads
● understand and appreciate sizes in fractions, decimal, metric, standard, letter and
number size discriminations
Type of Activity:
■ Individual
Teaching Strategies:
■
■
■
■

Discussion
Use of Technology
Simulation
Performance Assessment

Content Standards:
WIsconsin Standards for Technology and Engineering
Content Area: MNF/Manufacturing:
Standard: MNF1: Students will be able to select and use manufacturing technologies.
MNF1.a: Identify, select and safely use tools, machines, products and systems for specific
tasks.

MNF1.a.2.e: Recognize tools, machines and materials along with their applications and
failures.
MNF1.a.3.e: Recognize the characteristics of length, volume, weight, area and time.
MNF1.a.5.m: Use tools, materials and machines safely to diagnose, adjust and repair systems.
MNF1.a.6.m: Explore both customary and metric systems of measurement and conversions.
MNF1.a.9.h: Select and apply the apply the appropriate units and scales for situations
involving measurement.
Model Academic Standards for School Counseling
Academic Development Domain
Content Standard C: Students will understand the relationship of academics to the world of
work, and to life at home and in the community.
Core Performance Standard 1: Understand how to relate school to life experiences.
Length of Time and length of class periods:
1 to 2 class periods
Materials List (linked if online resource please):
● Starrett Tap Chart http://www.starrett.com/docs/educational/decimal-equivalent-card---bulletin-1317.pdf
● Taps Technical Information: https://www.mscdirect.com/basicsof/taps
● External Acme Thread Dimensions Table:
https://www.amesweb.info/Screws/External-Acme-Thread-Dimensions-Table.aspx
● Machinery’s Handbook:
http://www.nashua.edu/paradisem1/Machinery's%20Handbook%2027th/27_Prop_03.pdf

Directions (Step-by-Step):
1. Introduction - Start with an explanation of external and Internal threads; cover types and
different uses, fastening at different securement levels, percentage of threads, ease, strength,
clearances and feeding at a ratio. Include an explanation of making threads, machine tapping,
hand tapping, forged or rolling. You can start with internal threads of ¼-20 UNC 2B.

2. Talk about each of the digits and what its discrimination means.
3. Hand each student a Taps Technical Information page:
https://www.mscdirect.com/basicsof/taps and explain what a Class 2 fit is, which is a normal
machine screw fit. This is what you find if you go to Fleet Farm and buy a bag of 1/4 -20 UNC
bolts.
4. Pick student’s size and thread. Remember, smaller is cheaper but the success rate falls
quickly if you go too small because of breakage. This is a good time to include a basic
explanation of tap extractors, EDM’s and helicoils.
5. Give each student a Starrett Tap Chart:
http://www.starrett.com/docs/educational/decimal-equivalent-card---bulletin-1317.pdf. Tell
students they should keep this in their toolbox if they have one. If available, teacher may
consider laminating the Starrett Tap Chart. Direct students to find correct size drill for correct
size tapped hole.
6. Drilling Procedure - Review oil, chip shape, and pressure on drill. This may be a good time to
talk about drills and sharpening.
7. Show different types of taps: Machine Tap, Hand Tap, 2 fluted, 3 fluted, 4 fluted, straight fluted
tap, helicoil tap.
8. Chamfers - This is a good time to talk about the internal thread max thread diameter and show
what some of the categories in the machinist handbook are for and what they mean (e.g.
Internal Thread Max Dia.)
9. Point out, as long as the chamfer is bigger than the internal thread dia, you will not have half a
thread folding over and tearing up the rest of your threads. If it is too big, you decrease thread
strength.
a. Have a student draw a picture of what the threads would look like up close if the chafer
was too small. Make sure they draw the 60 degree thread with a straight up and down
face and explain that will meet the thread at the crest at some point of the dia. and you
will have half a thread. This is the point that is weak and will brake.
Talk about the different faces and parts of the thread.
10. Oil discussion - Explain viscosity and specific gravity of different oils and what they mean.
Share with students the Machinery’s Handbook:
http://www.nashua.edu/paradisem1/Machinery's%20Handbook%2027th/27_Prop_03.pdf.
Have students look at the numbers on the specific gravity chart. Have them hypothesize why
would they use the different oils. Discuss how different metals react to oils because they have
a different specific gravity. Explain how thicker oils work better for steel, while a liquid that is
almost 50% oil and 50% alcohol works better for aluminum. Explain the connection between

evaporation rates and thicker higher numbered metals with more electrons on the outer
shelves. This is why a metal such as steel needs a thick oil. It will not change states at low
temperature, unlike aluminum cutting oil with the alcohol. This will deal with the higher friction,
heat and evaporate at a higher temp so the metals do not temper or brake. Aluminum, with it’s
low specific gravity, gets heated quickly and changes states of matter quickly. This is what we
are trying to control and stop with the point that evaporation occurs with our cutting oil due to
friction.
11. Students should take their drilled hole and make sure chafers are good. Next, they should
generously add tapping fluid. Remind students that they are hand tapping. They should start
by considering straightness and pressure. As they start drilling, they should proceed forward
only until they feel a fair amount of stress.
12. Once started, students should continue to turn forward ¾ to 1 turn and then give ¼ turn back
to break the chips. Model to student how too much of a turn will not give the chip room to fall
away through the flutes. Talk about the difference between machine taps and what helicoils
are for. Talk about why when hand tapping you can never have too much tapping fluid, as it
acts like a river carrying away chips.
13. Once students have had a chance to practice drilling, explain coolant, broken taps, messed up
weak threads, and recutting chips and what that does to the uneven chip load of each tooth on
the tap when it hits it.
14. Help students determine how far the tap should go through. Talk about the different types of
taps and how different taps have a different number of tapered cutting threads. Explain how
machine threads have to go through or have a minor diameter that was drilled much longer
than the threads are going to go.
15. Give students a tap of the same size threads they just cut and see if it fits. Grade accordingly.
Wrap-Up:
Have students list three ways taps break and explain why. Have them drill and tap a thread
independently.
Formative/Summative Assessment:
Formative Assessment - Step 9 - Have a student draw a picture of what the threads would look like
up close if the chafer was too small. Make sure they draw the 60 degree thread with a straight up and
down face. Either walk around to spot check student work or collect as an exit ticket.
Summative Assessment - Once students have drilled and tapped a thread, determine if the
corresponding bolt will screw into the hole.

Extension Activity for differentiation:
Students may pursue more in-depth practice in any of the following topics:
-Chamfering
-Oil, viscosity and specific gravity
-Tapping pressure and feeds
-Types of taps
-Kinds, class and function of threads
-Specific gravity and periodic table
-Tap extracting
-External threads
-Percentage of thread fit
-Converting Metric to Standard Units
-Identifying parts and faces of a thread
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