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Course Description:

Machining Tool Fundamentals I is designed to introduce the student to the basics of the machine tool trade and the safe operation of machine tools. During this course, the fundamentals of machine tool operation will be discussed and demonstrated. Students will be shown how to select and correctly use a variety of precision measuring instruments such as micrometers, dial calipers, dial indicators, surface plates, Vernier, dial and digital height gages, along with how to read drills and tap charts. Students will perform basic setups on the manual lathe and will perform facing, center drilling, turning and knurling operations. Students taking 6 or 9 credit hours will perform external and internal thread cutting. Basic machining on the vertical milling machine will include correct part setup, cutter selection, cutter rpm, feed rate calculations and machining sequences. Will also include an introduction to CNC machining.

Course Objectives:

At the conclusion of the three levels of MFG 111, the student employee will have:

1.
Reviewed the potential safety hazards in the machine shop.

2.
Reviewed basic engineering prints.

3.
Reviewed the basic composition and application of various metals used for class projects

4.
Reviewed speed and feed formulas for the lathe and vertical milling machine.

5.
Reviewed drill and tap charts

6.
Reviewed precision measuring tools.

7.
Reviewed basic layout and inspection techniques on a surface plate.

8.
Reviewed the correct use and application of hand taps and dies.

9.
Reviewed the basic setups on a vertical milling machine.

10.
Reviewed the basic setups for, facing, center drilling, turning and knurling operations on a lathe.

11.
Sharpened a high-speed steel bit for turning and threading on a lathe.

12.
Sharpened a high-speed steel twist drill.

3 Credit Student Learning Outcomes:

Upon successful completion of the 3 credit hour MFG 111 course, the student should be able to:


1.
Identify various types of eye protection to be worn in the shop.

2.
Identify the need for and various types of hearing protection

3.
Identify various types of materials the can potentially give off hazardous fumes.

4.
Calculate the correct rpm for a lathe, milling machine or drill press

5.
Calculate the correct feed rate for a milling cutter

6.
Measure a part using either a fractional, decimal or metric steel rule

7.
Describe how to correctly handle and take care of a steel rule

8.
Measure a part using a Vernier, dial or digital caliper

9.
Read outside, inside or depth micrometers

10.
Correctly handle and use a variety of micrometer measuring instruments
11.
Describe what a comparison measuring instruments is and how to use it
12.
Describe the major components of a lathe and their function in its operation
13.
Describe the different types of tool holders used on a lathe
14.
Name the advantages and disadvantages of using high sped steel cutting tools
15.
Describe what a form tool is and how it is used on a lathe
16.
Name the different types of chucks used on a lathe
17.
Name the advantages and disadvantages of a 3-jaw and 4-jaw chuck
18.
Describe the advantages and limitations of using collets on a lathe
19.
Describe how face plates and drive plates are used on the lathe

6 Credit Student Learning Outcomes:

Upon successful completion of the 6 credit hour MFG 111 course, the student should be able to:

1.
Explain how sped changes are made on gear head lathes.

2.
Describe when and how the carriage feed handle hand wheel should be used.

3.
What the half-nut is on a lathe, and when it should and should not be used.

4.
Describe various method of dialing in a 4-jaw chuck.

5.
Describe what center drilling is, the causes of and how to prevent center drill breakage.

6.
Explain the difference between the pitch and lead of a thread.

7.
Calculate how far to feed a threading in to cut a thread to the correct depth.

8.
Explain the difference between the fit and percentage of a thread.

9.
Describe the steps needed to cut a thread.

10.
Explain how to align a thread cutting tool on a lathe to the part being threaded.

11.
Inspected a thread to determine its size.

12.
Describe at least three different types of drilling machines.

13.
Explain where high helix drills are used.

14.
Explain what a tap drill is and when it is used.

15.
Describe how to measure a drill to determine its correct diameter.

16.
Explain what a drill drift, drill sleeve and drill socket is and where they are used.

17.
Describe how a twist drill is ground on a pedestal grinder by hand.


18.
Explain the importance of correct cutting lip length and angle when sharpening a twist

             
drill by hand or machine.

19.
Explain the importance of a correct and safe setups when ever operating a drilling


machine.

20.
The importance of controlling the feed rate of a twist drill.

21.
Demonstrate the correct clamping procedures on the drilling machine.

22.
Describe when and how to use parallel bars on drilling setups.

23.
Explain the importance in starting a tap in a drill press.

24.
Explain the applications and differences between countersinking, Counterboring and


spotfacing.

25.
Explain what a ream is and how it differs from a drill.

26.
Determine the correct material allowance for different size reams and materials.

27.
Determine the correct feed rate and rpm for a given reaming operation.

28.
Explain the correct type and application of cutting fluids when reaming.

29.
Identify some common problems associated with reaming.

9 Credit Student Learning Outcomes:

Upon successful completion of the 9 credit hour MFG 111 course, the student should be able to:

1.
Describe safe setup and operating procedures when using the horizontal or vertical
band saw.

2.
Describe a variety of saws used in industry.

3.
Explain the advantages and disadvantages of the various types of saws used by


industry.

4.
Describe the conditions that define blade selection on a horizontal band saw.

5.
Explain what set is on a saw blade and why it is necessary.

6.
Name the advantages and disadvantages of an abrasive saw.

7.
Name the applications that an abrasive saw would be best suited for.

8.
Describe the function of the band saw blade guide on a vertical or horizontal band saw.

9.
Describe how band tracking is adjusted on a vertical band saw.

10.
Explain what a tap is and how it is used to cut internal threads.

11.
Use a tap drill char to identify and select the correct size tap drill of a given tapping


operation.

12.
Determine how deep should usable threads be in a hole of a given size.

13.
Name some of the various causes for broken taps.

14.
Describe the various methods of removing a broken tap from a part.

15.
Describe what a die is, where and how it is used to cut external threads.

16.
State what the diameter a piece of material should be before having threads cut on it with a die.

17.
Why a rod should be chamfered before being threaded with a die.

18.
Describe the primary function of a pedestal grinder.

19.
Explain why pedestal grinders should not be used for rough grinding.

20.
Name at least three safety factors to remember when using the pedestal grinder.

Length of Course:
198 Lecture / Lab Hours 
Grading Method:
Letter Grades (A-F) or  Pass/ No Pass
Prerequisites:

None
Required Text:
Title:  Machine Tool Practices - 8th. Edition


Authors: Kibbe, Neely, Meyer, and White


Publisher: Pearson Publisher

3 Credit Major Topic Outline:
1.
Shop safety

2.
Lathe, milling machine and drill press rpm calculations

3.
Milling cutter rpm and feed rate calculations

4.
Inch/millimeter conversions

5.
The correct applications, reading, handling and storage of steel rules.

6.
How to read and measure parts with a Vernier, dial or digital caliper.

7.
Application and reading outside, inside and depth micrometers.

8.
Application of small hole gages, telescoping gages and parallel bars.

9.
Manual lathe use and application.

10.
Lathe controls and their function.

11.
Commonly used tool holders for lathes.

12.
Commonly used cutting tool for the lathe

13.
Use of 3 & 4-jaw chucks on the lathe

14.
Collets, face plates and drive plates for the lathe.

6 Credit Major Topic Outline:

1. 
Operation of the various lathe controls.

2.
Facing and center drilling on the lathe

3.
Sixty-degree thread calculations.

4.
The setup and cutting of a sixty-degree external thread.

5.
In process inspection or Inspection of a completed sixty-degree external thread.

6.
The calculations for the cutting of a sixty-degree internal thread.

7.
The setting up and cutting of a sixty-degree internal thread.

8.
In process inspection or Inspection of a completed sixty-degree internal thread.

9.
The various types of drilling machines used by industry.

10.
The various types of drills used by industry.

11.
The hand grinding of a twist drill.

12.
The correct setup and operation of a drilling machine.

13.
The corrects application, setup and use of counterboring, countersinking and spotfacing tools. 

9 Credit Major Topic Outline:

1.
The various types of saws used by industry.

2.
Safe setup and operation of the horizontal and vertical band saws.

3.
Applications and advantages and disadvantaged of the abrasive saw.

4.
How to prepare to setup and use the vertical band saw.

5.
Using the vertical band saw.

6.
Taps and tapping applications.

7.
Correct tapping methods.

8.
Reducing tap breakage and broken tap removal.

9.
Types and application of thread cutting dies.

10.
Shaft size prior the thread cutting with a die.

11.
Applications of pedestal grinders in the machine shop.

12.
Pedestal grinder safety.
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