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Career, Technical, & Agricultural Education







PATHWAY:  
Metals Technology
COURSE:  

Machining Operations I
UNIT 7: 

ACCT-MOI-7 Mill Operations
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Annotation: 
Through hands on experience, the student will learn the practicalities of a milling machine. The student will develop the ability to name the different parts of a milling machine and how to safely use it, as well as calculate the proper speeds and angles needed for a specific job type.
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
40 Hours
Author: 
Trey Holden
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-7. Students will perform the following operations using the milling machine.


a. Identify the parts of a milling machine. 



b. Check oil reservoirs and cutting fluid levels. 



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



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



e. Use an edge finder to find the edge of a part. 



f. Perform center drilling operations. 



g. Perform countersinking operations. 



h. Perform drilling operations. 



i. Perform Taping operations. 

 GPS Academic Standards:

MM2P1. Students will solve problems (using the appropriate technology.) 


d. Build new mathematical knowledge through problem solving. 



e. Solve problems that arise in mathematics and in other contexts. 



f. 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
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Enduring Understandings: 
Milling machines are very useful tools, but they can be complicated and dangerous. It is necessary to develop the skills to calculate the proper speeds and select the proper tools. Development of these skills is required for successful use of milling machinery.

Essential Questions:
· Why is it important to know the correct name of the parts on the milling machine?
· What are some of the effects that could happen if milling feeds and speeds are not calculated properly?
· Why is tool selection so important to the machining trades?

· Why is it important to find the exact edge of a part?

· How do the drilling, taping and countersinking operations coincide with each other?

Knowledge from this Unit:  
Students will be able to: 
· List the parts of the milling machine.

· Explain the importance of proper tool selection.

· Describe milling speeds and feeds.
Skills from this Unit:  
Students will:
·   Properly calculate milling speeds and feeds to achieve maximum performance. 

· Correctly set speeds and feeds for a variety of materials.
· Use the mill to locate the edge of a part.

· Drill, tap, and countersink using the milling machine.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ 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

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

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

	x
	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: Mill Identification and Maintenance

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


ACCT-MOI-7. Students will perform the following operations using the milling machine.


a. Identify the parts of a milling machine. 



b. Check oil reservoirs and cutting fluid levels. 



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



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



e. Use an edge finder to find the edge of a part. 



f. Perform center drilling operations. 



g. Perform countersinking operations. 



h. Perform drilling operations. 



i. Perform Taping operations. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to know the correct name of the parts on the milling machine?
· What are some of the effects that could happen if milling feeds and speeds are not calculated properly?
· Why is tool selection so important to the machining trades?

· Why is it important to find the exact edge of a part?

· How do the drilling, taping and countersinking operations coincide with each other?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Quill feed
	Climb Milling
	Edge finder

	Conventional Milling
	X, Y, and Z Axis 
	Countersink


4.
Show the students the milling machine that is present in the shop. 
5.
Go over the different parts of the mill. Show students where to check the fluid levels according to the manufacturer’s specifications.  
•
LESSON 2:  Calculating Feeds and Speeds

1.
Pass out the Milling Operations Handout. 

· Introduce the chart on milling speeds and feeds. Explain that these charts are only a guide that items such as depth of cut being taken, surface finish required, and the rigidity of the machine must be taken in consideration to achieve the most effective cut. 
2.
Hand out the Milling Operations Worksheet. Have students complete.
3.
Summary

· Grade students’ Milling Operations Worksheet using the Milling Operations Worksheet Answer Key.
•
LESSON 3: Selecting Cutting Tools and Set-Up

1.
Discuss tool selection and what factors go into choosing the proper tool for the job. 
· Such factors include: 
· How much material needs to be removed

· What type of material
· What type of finish is required

2.
Summary

· Explain what conventional milling and climb milling are and when each should be used. 
•
LESSON 4: Locate Parts Reference

1.
Demonstrate to students how to use an edge finder.

2.
Explain the different methods that can be used to find the edge of a surface if an edge finder is not available. 
2.
Summary

Address any questions that students may have.
•
ATTACHMENTS FOR LESSON PLANS:
Milling Operations Handout
Milling Operations Worksheet

Milling Operations Worksheet Answer Key
•
NOTES & REFLECTION: 


Included is a diagram of a milling machine. If your machine is different, the teacher should make a worksheet from the kind of machinery the student is using. Safety tests on the equipment could be given using the diagram.
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Culminating Unit Performance Task Title: 
Milling Machine Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Pass out the Milling Machine Project Handout to students. This will be a blueprint for a drilling project. Students will use an edge finding method to establish the edges of their project so that they can find the center of their piece. Students will calculate the speeds for center drilling, drilling, taping by machine, and countersinking their projects. Student will turn in their completed project to the instructor for a grade.
Attachments for Culminating Performance Task: 
Milling Machine Project Handout
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Web Resources:
NONE
Materials & Equipment: 
· Milling machine
· Edge finder

21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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