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Career, Technical, & Agricultural Education







PATHWAY:  
Metals Technology
COURSE:  

Machining Operations I
UNIT 6: 

ACCT-MOI-6 Lathe Operations
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Annotation: 
In this unit, students will learn the basics of lathe operations. Students will explore lathe applications and learn essential safety precautions and protocols.
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
40 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-6. Students will perform the following operations using the lathe. 


a. Identify the parts of an engine lathe 



b. Check oil reservoirs and cutting fluid levels 



c. Calculate feeds and speeds for various materials and material diameters 



d. Set up a lathe for various feeds and speeds. 



e. Grind general lathe cutting tools with a pedestal grinder. 



f. Demonstrate set-up and alignment of the tool post. 



g. Demonstrate set-up of the three-jaw chuck. 



h. Perform facing operations. 



i. Perform center drilling operations 

 GPS Academic Standards:

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


b. 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:
NIMS, OSHA, NCCER
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Enduring Understandings: 
Round objects all have one thing in common: they are linked to an imaginary center line. Many revolve around that center. The lathe has an imaginary center line that all the parts made on it should revolve true with the center.      
Essential Questions: 
· If a lathe is used to make the components of a lathe, then how was the first lathe built?
· What is a “thing-a-ma-jig” or a “what-cha-ma-call-it”?
· How low does the oil level need to be to start damage to a car engine?

· What are the effects of improper feeds and speeds on a lathe?

· Why does setting the feeds and speeds on each individual lathe have to be so complicated?

· How can a pedestal grinder eat the tool?
· What happens if the tool post is not set at the correct angle?

· What would cause a 3 jaw chuck not to run true?

· How can using a 4 jaw chuck be more accurate than using a 3 jaw chuck?

· Why is facing so critical?

· How is high accuracy achieved with lathe turning?

· What are the dangers of using a center drill?
Knowledge from this Unit:  
Students will be able to: 
· Identify the parts of an engine lathe.

· Explain the various functions of a lathe.
· Know the proper oiling procedure for machine shop equipment.

· Determine proper speeds and feeds for various materials.

· Decide tool angle for lathe bits.

· Describe tool post alignment for facing and turning.

· Make clear how a 3 jaw chuck works
Skills from this Unit:  
Students will:
· Check and fill oil and fluid levels.
· Set up the lathe for desired feed and speed.

· Change feeds and speeds on the lathe.

· Properly and safely grind lathe cutting tool.

· Align cutting tool to lathe center.
· Install 3 jaw chuck.
· Face and center drill a part.
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Assessment Method Type: 
	
	Pre-test

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

	
	_x_ Quizzes/Tests

__ Unit test

	
	Group project

	x
	Individual project

	
	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

__ 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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ 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

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Lathe Identification and Maintenance

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

  
 ACCT-MOI-6. Students will perform the following operations using the lathe. 
a. Identify the parts of an engine lathe 

b. Check oil reservoirs and cutting fluid levels 

c. Calculate feeds and speeds for various materials and material diameters 

d. Set up a lathe for various feeds and speeds. 

e. Grind general lathe cutting tools with a pedestal grinder. 

f. Demonstrate set-up and alignment of the tool post. 

g. Demonstrate set-up of the three-jaw chuck. 

h. Perform facing operations. 

i. Perform center drilling operations 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· If a lathe is used to make the components of a lathe, then how was the first lathe built?

· What is a “thing-a-ma-jig” or a “what-cha-ma-call-it”?

· How low does the oil level need to be to start damage to a car engine?

· What are the effects of improper feeds and speeds on a lathe?

· Why does setting the feeds and speeds on each individual lathe have to be so complicated?

· How can a pedestal grinder eat the tool?

· What happens if the tool post is not set at the correct angle?

· What would cause a 3 jaw chuck not to run true?

· How can using a 4 jaw chuck be more accurate than using a 3 jaw chuck?

· Why is facing so critical?

· How is high accuracy achieved with lathe turning?

· What are the dangers of using a center drill?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Compound rest
	Headstock
	Indexable insert cutting tool

	Facing
	OD turning
	Single-point cutting tool

	Tailstock
	Tool post
	Live center

	Dead center
	3 jaw chuck
	4 jaw chuck

	Lathe dog
	Lathe centerline
	Center drill


4.
Introduction:

· Look around and take notice of all the round objects. There are light bulbs, door knobs, and wheels just to name a few. The thing that all these have in common is they seem to be linked to an imaginary center line.
· You and a partner are assigned the task of putting together some playground equipment for your local recreation center.  
· Just one small problem, you and your partner does not speak the same language. Not even close.  It will take both of you to put it together. 

· How would you proceed with the assembly? 
· The first time you see a lathe, you probably don’t have a clue what it is. You have to learn the parts of it before learning how to use it. You are learning the “machine shop language”. You must practice, practice, and practice some more.         
5.
Lesson:

· Give a brief introduction to the lathe and its uses. Have some parts to show what can be made with it. 

· Show the following video on “Basic Wood Lathe Operations”
http://www.youtube.com/watch?v=nk_rGxOZhZM
· Show the Lathe Operations PowerPoint. 
· Explain safety precautions and tips.
· Review the parts of a lathe. Explain the function(s) of each part. 
· Review oil and maintenance procedures.
· Review Safety Procedures:

· Stand to the side of the chuck.

· Do not leave the chuck key in the chuck.

· Tuck in loose clothing and hair. 
· Avoid distractions.
6.
Activity:

· Show the following video on “Identification of Lathe Parts” 
http://www.youtube.com/watch?v=tn7A9PqNftY
· Use the Lathe Part Identification Sheet to identify the parts of the lathe.  
· Have each student identify and touch all corresponding parts of the lathe.  
· Have them turn the knobs to see how they work.  
· Check oil levels and inspect for damage.        
7.
Summary:
· It is a good thing that the instructions for the playground are in many different languages. It takes a little while to learn the language, but the more you practice, the better you will be at it.  
•
LESSON 2:  Calculating Feeds and Speeds

1. Introduction:

· On the TV show “Ice Road Truckers”, when making the climb up a steep icy road, they must have the truck in the correct gear using the right amount of RPM.  
· If this formula is not correct then it could lead to disaster.  
· Having the lathe set for the correct RPM and feed rate is very important. 
·  If this is not correct you are likely to kill your part.
2. Lesson and Activity: 
· The correct RPM for machining will improve the life of the cutting tool and help prevent damage to the part being machined. Demonstrate how to find RPM for various types’ metals. Have students complete Calculating Feeds and Speeds Worksheet. Then, set the machine to that specific RPM along with roughing and finishing feed rate.
3. Summary:

· How is the correct gear and RPM selected for the Ice Road Truckers?  This varies from truck to truck.  Experience plays a big roll in the selection.  
· One good way to tell if you have the correct feed and speeds is when the cut is finished you should be able to touch the part without it burning you.  The heat should come out with the chips.
•
LESSON 3: Selecting Cutting Tools and Set Up

1. Introduction:
· Golfing is a high tech sport. Many things will help improve your game, such as custom fitted clubs. Using the correct club for the particular shot is important. You don’t have just 1 club you use for all the shots.  
· This is the same for machining. Depending on the situation, selecting the correct cutting tool is important.

2. Lesson:

· There are 2 common types of lathe cutting tools: carbide and high speed steel.  
· Within these two, there are many different make ups of the cutters. Most all machining text books show the variety of cutters and their uses.  
· The high speed steel cutters have to be ground to the appropriate shape for the particular application.  
· The carbide inserted cutters are more affective than the high speed cutters and last much longer. The insert is rotated for multiple uses.  These are easily chipped and damaged if not used properly.
· For beginning machining, the high speed steel cutters are more durable.  
3. Show the following video on “Lathe Safety” 


http://www.ehow.com/video_4943906_lathe-safety.html
4. Review safety procedures for metal working lab using the Safety Checklist Handout.

5. Have students complete the Turning and Facing Operations Worksheet before working with tools. 

6. Demonstrate the proper grinding technique for: roughing cutter, facing cutter, and finishing cutter. 
7. Demonstrate how to set the cutter for: turning and facing operations. A very important step is to make sure the cutter cutting tip height is on the lathe vertical center line.  
8. Activity:

· Have students practice sharpening a lathe cutter.  
· Instead of using a lathe cutter for practice, use carbon steel square stock. This is much cheaper than high speed steel cutters.  
· Have students practice setting up the cutter for turning and facing.  Check to make sure the cutter is vertical centered.
9. Summary:

· Knowing which golf club to use for each shot will make you look like you know what you are doing.  
· This builds confidence.  
· Knowing which cutter and how to set it up will improve your production and possible get you a pay raise or better class grade.  
•
LESSON 4: Three-Jaw Chuck

1.
Introduction:

· Using the 3 jaw chuck is one of the easiest ways to chuck a part in the lathe.  
· Imagine trying to pour water from a 5 gallon bucket into a 20 oz bottle without a funnel. It makes a mess.  
· The 3 jaw chuck would be like having a large funnel to use.  It’s that simple.  
2.
Lesson: 

· The 3 jaw chuck is designed that all jaws operate at the same time. 

· This automatically centers round or hexagonal shaped stock.  
· Most chucks have reversible jaws to accommodate for different part chucking needs.  
· The jaws need to be clean of debris before chucking the part. If debris is between the part and chuck, the part will run off center.  
· Use a dial indicator to chuck for run out. If there is a slight run out, it can be adjusted by tapping the part with a hammer.  
· Use a tail stock when the part is out from the chuck more than a few inches. This is for safety and will increase the quality of cut.

3.
Demonstrate how to install a 3 jaw chuck onto the lathe.

· Demonstrate the removal and installation of the chuck jaws.  

· Use a dial indicator to check for run out.  

· Chuck to the outside of a round part.

· Chuck to the outside of a hexagonal part.

· Chuck to the inside of a pipe.

4.
Activity:

· Have the students:
· Install a 3 jaw chuck onto the lathe;
· Remove and install chuck jaws;
· Use a dial indicator to check for run out; 

· Chuck to the outside of a round part;
· Chuck to the outside of a hexagonal part;
· Chuck to the inside of a pipe.

5.
Summary:

· The 3 jaw chuck makes chucking a part easy as long at the chuck is in good operating shape and clean of debris.  If not, it’s very difficult to use and be accurate. Like not using a funnel to pour oil in the car, it makes a mess.  
•
LESSON 5: Four-Jaw Chuck

1.
Introduction:

· Using a 4 jaw chuck sometimes is like trying to put a square peg into a round hole. You may think it will never be center. Sometimes you have to stop, remove the part, and start over.   
2.
Lesson:

· On a four jaw chuck, each jaw operates independently. 

· This allows for clamping irregular shapes and offset turning. 

· These jaws can be removed from their slots and be reversed easily. 

· Centering the work is achieved by adjusting each jaw independently while using an indicator to check center.  
· When one jaw is moved, the opposite jaw is affected. It’s like a game of pin-pong. 

· Each jaw needs to slightly adjust until the part is running true.
· Square stock is centered much the same way. The indicator rod needs to be pulled back before rotating to the next side. Keep note to the indicator .100 reading marks, so the part want be off by increments of .100.    
3.
Activity:

· Have the students practice using a dial indicator to:

· Centering round stock within .002

· Centering square stock within .002 
4.
Summary:

· Patience and persistence is the key. If you have finally centered the part in the 4 jaw chuck, be proud of yourself.  You might even choose to have a contest to see who can center a part the quickest.    
•
LESSON 6: Drilling Operations

1. Introduction:

· Drilling on the lathe is like turning a drill press on its side, clamping the drill bit in the vise, mounting the part in the chuck, then drilling the hole. That’s how weird it is drilling with a lathe.    
2. Lesson:

· Drilling on the lathe is similar to drilling on a drill press.  
· The major difference is the part spins instead of the drill.  
· Lathe drilling take more time than drill press drilling.  
· The RPM is calculated the same as with other drilling.  
· To drill in the center of the part, start with a center drill.  
· The proper dept is about 2/3 up the tapered shoulder. 
· If drilled up to the flat, the next drill will not center as well.   
· This locates the center line of the machine.  
· The RPM need to be higher and cutting fluid needs to be used for this operation.     
3. Activity:

· Demonstrate and then have students practice: 
· Set up a part to center drill and drill. Use coolant and drill with center drill.  
· Drill with a ¼” drill.  Go up to ½” drill in the same hole. Go up to 1” drill in the same hole.  
· When the drill starts to go through the end of the part, reduce the pressure on the drill.  
· Notice the RPM difference between each drill size.    
4. Summary:

· After drilling for a while with the lathe, it’s not so weird after all. It is kind of like watching TV lying down instead of sitting up.  
•
ATTACHMENTS FOR LESSON PLANS:
Lathe Operations PowerPoint
Lathe Part Identification Sheet
Lathe Part Identification Sheet Answer Key

Calculating Feeds and Speeds Worksheet
Safety Checklist Handout

Turning and Facing Operations Worksheet
•
NOTES & REFLECTION: 

Use softer materials such as wood, aluminum, and plastic to help reduce tool damage. With the Safety Checklist Handout and the Turning and Facing Operation Practice Worksheet, checking students work and signing their name to a list after they have completed their work will help reduce later complications later in the unit. It will ensure the student knows what he/she is doing. 
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Culminating Unit Performance Task Title: 
Teach & Demonstrate Skill  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Teachers should write tasks learned on slips of paper and put into hat. Students should draw a task and “teach & demonstrate” skill. Use the Skill Rubric to grade students.
Attachments for Culminating Performance Task: 
Skill Rubric
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Web Resources:
Basic Wood Lathe Operations http://www.youtube.com/watch?v=nk_rGxOZhZM
Lathe Parts http://www.youtube.com/watch?v=tn7A9PqNftY
Lathe Safety http://www.ehow.com/video_4943906_lathe-safety.html
Materials & Equipment: 
· Projection Equipment

· Computer with Internet access

· Lathe

· Machining oil

· Hand tools

· Calculators

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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