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PATHWAY:  
Metals Technology
COURSE:  

Machining Operations I
UNIT 5: 

ACCT-MOI-5 Drill Press
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Annotation: 
Students will explore the functions of a drill press and will get hands-on experience in operation. Students examine the different parts of a drill and will use many other tools used to drill a hole, such as a vice. 
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
25 Hours
Author: 
Dr. Chesley Chambers
Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards:
  
ACCT-MOI-5.    Students will demonstrate the ability to properly set up and use the drill press. 

a) Inspect and clean drill press. 


b) Mount and secure work piece. 


c) Calculate proper RPMs on the drill press. 


d) Demonstrate center drilling. 


e) Drill pilot holes. 


f) Drill blind holes. 


g) Drill through holes. 

 GPS Academic Standards:

MM4P1. 
Students will solve problems (using the appropriate technology).

a) Build new mathematical knowledge through problem solving. 


c) Apply and adapt a variety of appropriate strategies to solve problems. 


  SPS7. 
The students will relate transformations and flow of energy within a system. 

b) Investigate molecular motion as it relates to thermal energy changes in terms of conduction, convection, and radiation. 

                          SPS8. 
Students will determine relationships among force, mass, and motion. 

a) Calculate velocity and acceleration. 


c) Calculate amounts of work and mechanical advantage using simple machines.
 

National / Local Standards / Industry / ISTE:


OSHA, NIMS
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Enduring Understandings: 
When you buy something that needs to be assembled, sometimes the holes do not line up or they are not the correct size; therefore, a drill press would be very beneficial. The drill press can be used to get your assembly up and working quickly.   
Essential Questions: 
· Why are wearing gloves a safe or unsafe action?
· What is the most dangerous task while drilling?

· Why does a thin piece of material typically grad and spin on the drill?

· Why are some parts clamped down and others are are not?

· What are the benefits of drilling with the proper RPM?

· Why is it important to use a center drill?

· What causes the drill to drill a larger diameter than the drill size?

· Why are some drilled holes elongated?

Knowledge from this Unit:  
Students will be able to: 
· Describe how a drill press works.
· Identify the parts of a drill bit.

· Explain how a drill cuts.

· Illustrate what happens when a drill is dull.

Skills from this Unit:  
Students will:
· Calculate RPM for drill size and material.
· Properly mount various material shapes.

· Use a center drill.
· Drill a pilot, blind, and through hole.
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Assessment Method Type: 
	X
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_x_ Unit test

	
	Group project

	X
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions:
Students will take a Safety Pre-test at the end of Lesson 1, which will require them to list ten safety rules concerning the drill press on a sheet of paper to turn in. Students should be able to list ten rules before being allowed to operate the drill press with a work piece. 

Students will take a MOI Safety Test at the end of the unit, which is listed with additional directions and attachments in the Culminating Performa nce Task section of this unit plan.
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•
LESSON 1: DRILL PRESS SAFETY

1.
Identify the standards. Standards should be posted in the classroom.



 ACCT-MOI-5.    Students will demonstrate the ability to properly set up and use the drill press. 

     a) Inspect and clean drill press. 


     b) Mount and secure work piece. 


     c) Calculate proper RPMs on the drill press. 


     d) Demonstrate center drilling. 


     e) Drill pilot holes. 


     f) Drill blind holes. 


    g) Drill through holes. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why are wearing gloves a safe or unsafe action?

· What is the most dangerous task while drilling?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Drill chuck
	Drill gauge
	Chatter
	Rotating chuck

	Cutting feed
	Dead center
	Web
	Presshead

	Margin
	Lip/cutting edge
	Flute
	Taper drill shank

	Drill spindle
	Chuck socket
	
	


4.
Introduce the lesson discussing the following information:

Within a blink of an eye, a seemly simple task of drilling a hole can turn tragic. You could get your fingers or hair caught in the machine. The drill could shatter and shrapnel go flying. Or you could even drill the wrong size hole. Safety and attention to details helps to reduce or eliminate the tragic events.  
· Show the following video clip to show the appropriate safety measures to take when using a drill press and to also introduce students to many different parts of the drill press. http://www.youtube.com/watch?v=_UjUPb7O6XA
5.
Demonstrate to students the proper usage of the drill press: 

The drill press has many components, leavers and knobs. To operate it correctly you must know why each one is used. Have students identify the parts of the drill press and describe their functions using the Drill Press Worksheet (a Drill Press Worksheet Answer Key is included). The following are included: 
· Before each use, the drill press should be inspected.  There are a few things to look for during the inspection process. They are:
· Power:  The power cord needs to be plugged in securely and out of the way of moving parts.
· Chuck:  The chuck should be properly mounted and running true.
· Drill bit:  The drill must be mounted securely in the chuck and running true.
· Vise:  A vise stop needs to be on the left side to of the vise to prevent it from spinning.
· Table:  The table should be locked into place with the center hole under the spindle.
· After using the drill press it should be cleaned. Brush off the chips from the vise and table. Do not use compressed air. Remove the drill and place it where it belongs. Sweep the floor around the drill press.  Wipe off any excess coolant or oil from the table, vise, and handles.    

6.
Have students:

· Identify the parts of the drill press
· Inspect for damage

· Adjust and lock the table

· Mount the vise and vise stop

· Install and remove the drill bit
· Check the power cord

· Power on and off the machine

· Locate the cleaning brush

7.
While students are waiting to perform the activity above, or after students have finished the activity, have them write down ten safety rules concerning the drill press on a piece of paper to turn in. This will serve as the Safety Pre-test and ensures safety of the students before moving forward—they should be able to list ten rules before being allowed to use the drill press on a work piece.  

8.
Summary:
· Lead a class discussion by posing the following question. So you accidentally drilled the wrong size hole. You wanted a 3/8” hole and you drilled it ½”. Now what? You may have just killed the part, or not.    
•
LESSON 2:  SECURING THE WORK PIECE

1.
Review Essential Questions. Post Essential Questions in the classroom.

· Why does a thin piece of material typically grab and spin on the drill?

· Why are some parts clamped down and others not?

2.
Introduce the lesson by discussing the following:

· It can be challenging to decide how to mount the work piece because there are many different shapes and sizes of material. Depending on the location and size of the hole this will determine how the part should be mounted securely. If not secured properly, an accident could happen.  
· Imagine that your truck is stuck in the mud. How will you rig the tow rope? Where will you anchor it?  What will you anchor it to? Will the tow rope be strong enough? These are important points to consider when playing in the mud.       
· Show students the “How to Use a Drill Press” article at http://www.team358.org/files/mechanical/ to demonstrate to them how to use a drill press for different pieces.
3.
Demonstrate to students how to properly mount the work piece:
· Mounting the work piece properly is very important for the safety of the operator. Different thickness, lengths, and sizes of materials are mounted differently. The part should not be pulled out or up by the drill during drilling.  
· When using a vise, the vise needs to float on the table so the drill can be aligned in the desired location. A stop is needed on the left side of the vise to keep it from spinning when the drill torques the part. A c-clamp works well. Place the vise against the stop before drilling. The operator needs to stand on the right side of the part and vise. If the part spins, it will hit the operator.        
· Larger, heavier material may not require the use of a vise. There should be a stop on the left side of the part. The center hole in the table needs to be in line with the spindle. A spacer block under the part can be used also. This prevents drilling into the table. 

· Thin sheet metal is very dangerous to drill. The bit will snatch to part up and spin it like a high speed fan blade. Never hold the thin metal with your hands. If the part spins, shut the machine off. Do not try to stop the part with your hand. Placing a wood block under the thin material helps the bit from grabbing the part. Clamp the material in the vise or directly on the table. This is a little difficult due to having to align the drill in the proper location.   

4.
Have students practice:
· Mounting different materials in the vise: angle, round stock, square stock, channel, etc.

· Demonstrate the proper techniques for drilling large materials without a vise.

· Secure thin material for drilling using a clamp.

5.
Summary:
· Give students the following scenario and ask them to respond: the tow rope is attached to a small tree. It will probably not withstand the pressure because your tow rope is a small clothes line wire. You may be stuck for a while. Knowing what to use and how to use it will make all the difference. Ask students what they would use.
•
LESSON 3: CALCULATE RPM AND SELECT CUTTING TOOL

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What are the benefits of drilling with the proper RPM?

· Why is it important to use a center drill?

2.
Introduce RPMs to students:
· When thinking of RPM, think of a NASCAR engine.  These engines will withstand over 9,000 RPMs because they are designed to. The average car engine will not withstand those high RPMs; it will smoke, make weird noises, and blow up.  

· Drills are designed to withstand a calculated RPM for the materials being cut.  If used correctly, the drill and the material will not be damaged.  If not, the drill will smoke, make weird noises, and eventually kill the part.      
3.
Planning is very important. Before drilling, plan out what and how a hole is to be drilled.  Each material has a specific Cutting Speed. This number is in relation to how the material will react when cutting.  Aluminum will have a higher cutting speed than stainless because it cuts easier.  Have students complete the Cutting Speed Worksheet. (Grade the worksheet using the Cutting Speed Worksheet Answer Key). 
4.
The correct RPM for drilling will improve the life of the cutting tool and help prevent damage to the part being drilled.  Have students complete the RPM Calculations Worksheet. (Grade using the RPM Calculations Worksheet Answer Key). 
5.
Summary - Demonstration to students:

· Take a ½” drill, set the RPM to 1600 (this is double the recommended RPM), and try to drill stainless steel with no cutting fluid. If possible record the demonstration with a video camera. You may need ear plugs.    
•
LESSON 4: DRILLING HOLES

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What causes the drill to drill a larger diameter than the drill size?

· Why are some drilled holes elongated?

2.
Introduction:
· Drill a ½” hole in the material with a ½” drill. Ask students why the hole is larger than ½”.
3.
Demonstration to students:
· Measure drill bits.
· Have an assortment of drill bits to measure.

· Measure with a drill gauge.
· Measure with dial calipers.
· Measure with micrometer.
· Prepare to drill various size holes in different materials: wood, aluminum, steel, and plastic.
· Calculate the proper RPM for each size of drill with the specified materials.
4.
Activity:
· Have the student layout holes in material approximately 1” apart, or layout a design. Clamp material in vise then drill the holes. Measure the holes with dial calipers to see if the hole is the proper size.  
5.
Summary:
· Pose the following question to students and start a class discussion: You want to drill and tap a hole for a ½” bolt. What size do you need to drill the hole? There is only one chance to get this right because if the hole is too large it can not be made smaller.   
•
ATTACHMENTS FOR LESSON PLANS:
Drill Press Worksheet

Drill Press Worksheet Answer Key
Cutting Speed Worksheet

Cutting Speed Worksheet Answer Key

RPM Calculations Worksheet

RPM Calculations Worksheet Answer Key
•
NOTES & REFLECTION: 

Students should complete a drill press safety test and have a 100 on it before they begin using the drill press. Keep the safety tests on file for future reference. The students will have fun drilling holes.  I start out using wood to keep from dulling and breaking the bits when too much pressure is applied.  Their wood will look like Swiss cheese.  They can make designs with the hole layouts.  
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Culminating Unit Performance Task Title: 
Drill Press Demonstration Presentation
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Before students begin working on the drill press, give them a copy of the Drill Press Safety Instructions to study. After they know the safety rules, have them complete the MOI Safety Test; once they have made a 100 they may begin working with the drill press. Have each student use the drill press and vise to give a brief presentation demonstrating their knowledge of the drill and how to properly drill a hole. Have students use the Drill Press Presentation Guidelines Handout for their demonstration. Grade them using the Drill Press Presentation Rubric.  
Attachments for Culminating Performance Task: 
Drill Press Safety Instructions

MOI Safety Test

MOI Safety Test Answer Key
Drill Press Presentation Guidelines Handout
Drill Press Presentation Rubric
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Web Resources:
http://www.youtube.com/watch?v=_UjUPb7O6XA
http://team358.org/files/mechanical/ 
Materials & Equipment: 
· Center drill
· Safety glasses
· Drill size gauge
· Various drill sizes
· Tap drill chart
· Projection equipment
· Computer with Internet access
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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