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PATHWAY:  
Metals Technology
COURSE:  

Introduction to Metals
UNIT 7: 

ACCT-ITM-7 Introduction to Machining
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Annotation: 
In this unit, students will explore the fundamentals of geometry in order to understand machining. Students will learn how to accurately select the appropriate tools necessary for each machining project.
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
20 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.
[image: image2.jpg]% FOCUS STANDARDS




GPS Focus Standards:

ACCT-ITM-7. Students will demonstrate the ability to use basic hand tools and equipment specific to 
machining. 


a. Demonstrate proficiency in the selection and use of basic layout tools used by machinist. 



b. Demonstrate proficiency in the selection and use of machine shop equipment to produce basic 

layout projects. 

GPS Academic Standards:

MM2G1. Students will identify and use special right triangles. 


a. Determine the lengths of sides of 30°-60°-90° triangles. 



b. Determine the lengths of sides of 45°-45°-90° triangles. 


MM1G3. Students will discover, prove, and apply properties of triangles, quadrilaterals, and other 
polygons. 


a. Determine the sum of interior and exterior angles in a polygon. 



b. Understand and use the triangle inequality, the side-angle inequality, and the exterior-angle 


inequality. 



c. Understand and use congruence postulates and theorems for triangles (SSS, SAS, ASA, AAS, 


HL). 



d. Understand, use, and prove properties of and relationships among special quadrilaterals: 


parallelogram, rectangle, rhombus, square, trapezoid, and kite. 



e. Find and use points of concurrency in triangles: incenter, orthocenter, circumcenter, and 


centroid. 


MM1G1. Students will investigate properties of geometric figures in the coordinate plane. 


a. Determine the distance between two points. 



b. Determine the distance between a point and a line. 



c. Determine the midpoint of a segment. 



d. Understand the distance formula as an application of the Pythagorean theorem. 



e. Use the coordinate plane to investigate properties of and verify conjecture related to triangles 


and quadrilaterals.
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Enduring Understandings:
Machine work is held to strict tolerances for safety and accuracy reasons. Geometry is fundamental to the applications of machining.
Essential Questions:
· Why must quality precision measuring tools be used when doing machine work?
· Why do machinists use machines more often than hand tools?
· Why is geometry important in machining?
Knowledge from this Unit:  
Students will be able to: 
· Select the appropriate precision tools needed for each project.
· Indicate the correct machine to produce projects that are held to very close tolerances.
· Describe the importance of geometry in machining.
Skills from this Unit:  
Students will:
· Layout a project using precision measuring tools.
· Operate machining tools to produce high quality projects.
· Apply the properties of geometry to machining.
· Demonstrate the appropriate use of machining tools.
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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

	
	x__ 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: Introduction to Machining Layout

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

ACCT-ITM-7. Students will demonstrate the ability to use basic hand tools and equipment specific to 
machining. 


a. Demonstrate proficiency in the selection and use of basic layout tools used by machinist. 



b. Demonstrate proficiency in the selection and use of machine shop equipment to produce basic 

layout projects. 

2.
Review Essential Questions. Post Essential Questions in the classroom.

· Why must quality precision measuring tools be used when doing machine work?

· Why do machinists use machines more often than hand tools?
· Why is geometry important in machining?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Tolerance
	Center punch
	Tap and dies

	Combination Square
	Drill and tap chart
	Files


4.
Have students define each of the unit vocabulary terms.
5.
Present the Machining PowerPoint to the class.

•
LESSON 2:  Introduction to Machining 

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

· Why must quality precision measuring tools be used when doing machine work?

· Why machinists use machines for often than hand tools?
· Why is it important to use sterile technique?
2.
Pass out the Drill Project Handout. Go over the instructions with students.
· Saw: Students will cut out 1 piece a metal using the saw provide by the instructor to 2 1/16” long by 2” wide by 1/2” think.
· File: Students will file their piece of metal square where all side ar 90 degrees to each other to the finished 
measurements of 2” X 2” X 1/2”.
· Layout: Students will use a combination square to check to make sure their project is square. Students will the use the combination square and a scribe to mark the center of their piece of metal. Students will then use a center punch and hammer to indent the center of their piece of metal.
· Drill: Students will drill a hole in their piece a metal for a 1/2”  X 13 threads per inch tap. Students will refer to the drill tap chart for the proper size drill bit to drill their hole.
· Tap: Students will tap their piece of metal with a 1/2” NC 13 tap.
· Deburr: Students will deburr their piece of metal where it is free of all burrs and sharp edges.
•
LESSON 3:  Machining Techniques 

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

· Why must quality precision measuring tools be used when doing machine work?

· Why do machinists use machines more often than hand tools?
· Why is geometry important in machining?
2.
Pass out the Threaded Rod Project Handout. Go over the instructions with students.

· Saw: Students will cut 2 pieces of 1/2” rod. One piece will be 6” long and the other will be 8” long. They will use the saw that the instructor provides.

· Chamfer: Students will chamfer the ends of their rods so that the die will start easier.

· Thresding: Students will use a 1/2” NC  13 die to thread their rod to the given measurements.

· Deburr: Students will deburr their project so that there are no sharp edges.
•
ATTACHMENTS FOR LESSON PLANS:
Drill Project Handout
Threaded Rod Project Handout

Machining PowerPoint
•
NOTES & REFLECTION: 

Before students use any equipment, teachers may want to assess safety and operating knowledge by administrating a safety test.
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Culminating Unit Performance Task Title: 
Machinery Lockout Procedures Diagram
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Pass out the Lockout Procedure Handout. Have students create their own diagram similar to the OSHA flow chart found in Figure 1 in the handout. Students must address each of the listed lockout procedures and safety precautions.
Attachments for Culminating Performance Task: 
Lockout Procedure Handout
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Web Resources:
Materials & Equipment: 
· Projection equipment

· Machining / Shop tools for each student
· Drills

· Saws

· Files

· Metal sheets

· Rods

· Combination squares

· Basic hand tools (hammers, screws, nails, screwdrivers, etc.)

21st Century Technology Used: 
	X
	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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