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III. CATALOG DESCRIPTION
Elementary machine tool practice, with special emphases on the use of the lathe engine,
horizontal and vertical milling machines, and drill press.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Assess the safety hazards found in a small machine shop and evaluate unsafe worl< habits
or setups.

B. Relate the names, functiol1s and various parts of the basic machine shop tools. (Drillpress,
Horizontal milling macl1ine, Vertical milling n1achine, Pedestal grinder, Lathe)

C. Set up and operate the basic machine shop tools in the construction of small semi
precision parts.

D. Grind and/or reshape a cutting tool.
E. Choose the instruments to layout simple specific points on parts such as might be used for

location of a point identified for various machining processes.
F. Interpret a worl<ing drawing.
G. Create a part indicated from a working drawing.
H. Calculate cutting tool speeds based on tool geometry and the material beil1g cut.
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I. Measure diameters and lengths of parts properly utilizing various measuring tools to one
thousandths of an inch.

J. Describe tolerances and explain how they apply to the manufacture of a part.
K. Relate the terminology applicable to metal cutting operations.
L. Relate the terminology applicable to threads.

M. Create a thread and nut to specifications.
N. Summarize the technical concepts applicable to metal cutting operations.
O. Demonstrate knowledge of elementary metal coding and numbering systems.
P. Formulate the process of surface hardening (case hardening) of steel.
Q. Create a machined project whose accuracy will reflect the students' skills in the layout of

parts and operation of power machine tools.

v. CONTENTS
A. Introduction

1. Course objectives and requirements
2. Safety Concerns
3. Textbook and materials used
4. Explanation of evaluation and grading methods

B. Shop Safety
1. Introduction to the principles behind basic safe shop practices
2. Explanation of the safe operation of each piece of equipment and tools that are used
3. Demonstration of safety procedures

C. Metal Cutting theory and history
D. Pedestal grinder and cutti11g tools

1. Geometry of cutting tool
2. Theory behind the geometry and how the various angles are modified to cut different

materials
3. Demonstration of mal<ing a cutting tool
4. Student practice in mal<ing a cutting tool

E. Metal types, machinability and coding
1. Inventory of the different types of metals
2. Analysis of the effect of alloying elements in a metal
3. Survey of different manufacturing processes for different metals
4. Explanation of metal numbering system

F. Speed and feed calculations
1. Importance of speed and feed calculations
2. Derivation of formulas for these calculations
3. Application of these calculations to worl< in the shop
4. Utilization of tables of speeds and feeds

G. Lathe operation and practice
1. Introduction to the major parts of the engine lathe
2. Explanation of how the parts work and how they are interconnected
3. Demonstration of the safe use of the lathe.
4. Student practice in the use of the lathe to accomplish various operations related to the

projects being manufactured.
H. Drill press operation and practice

1. Introduction of the major parts of the drillpress
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2. Explanation of how these parts worl( and how they are interconnected
3. Demonstration of the safe operation of the drill press.
4. Student practice in the use of the drillpress to accomplish various operations related to

the projects being manufactured.
I. Milling machine operation and practice

1. Introduction of the major parts of the vertical and horizontal milling machines
2. Explanation of how these parts worl( and how they are interconnected
3. Demonstration of the safe operation of the vertical and horizontal milling machines
4. Student practice in the use of the vertical and horizontal milling machines to

accomplish various operations related to the projects being manufactured
J. Project selection, layout and fabrication.

1. Appraisal of the manufacturing requirements of various projects
2. Evaluation of the different machines available to be used to fabricate the parts
3. Formulation of the steps necessary to successfully accomplish a project to be

manufactured
4. Layout, using the necessary tools, a part that is being manufactured
5. Formulate the most efficient plan to fabricate the various parts comprising the project

K. Metal heat treatment and practice
1. Basic principles behind elementary heat treatments used in industry.
2. Basic principles of hardness testing
3. Demonstration of hardness testing
4. Explanation of the relationship between hardness values and workability of a part.

L. Selected topics of special interest to the students
1. Work on unique projects of interest to individual students
2. Determine the most efficient manner to fabricate the parts for the individual student's

projects
3. Research places to purchase the various materials required.

VI. INSTRUCTIONAL METHODOLOGY
A. ASSIGNMENTS

1. Reading: There are weel(ly reading assignments from the textbool( tl1at correspond
(roughly) to the manufacturing steps that are currently tal(ing place in the worl(shop.

2. Tool Bit: The first thing that a student must mal(e is a cutting tool (a tool bit) to be used
to machine pieces 011 the engi11e lathe.

3. Machined Practice Pieces: A 'Practice Piece' is a project that is manufactured on the
e11gine lathe. These pieces are used to learn how the lathe works and also how the
cutting tool the student has made worl( together to accomplish the project. The student
is also applying layout principles and precision measurements.

4. Final Project: The final project is a project that synthesizes all of the various sl(ills and
knowledge that the student has learned in the semester. The student will utilize the
machine shop tools that are available to manufacture a part. The part will have pieces
that fit together and it must accomplish a specified task.

B. EVALUATION
1. Single point tool bits (5% of the final grade)
2. Practice pieces (10% of the final grade): Completion and accuracy of practice pieces

will be evaluated. Points will be given for the pieces and being within tolerance
specification.
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3. Project piece (30% of the final grade): Completion and accuracy of project piece will
be evaluated. Points will be given for the piece and being within tolerance
specification.

4. Quizzes (300/0 of the final grade): There will be weel(ly quizzes that link the current
topic of the class discussion, reading assignment and skills that the student is learning.
These will be a combination of multiple choice, true/false and short answer questions.

5. Final Exam (250/0 of the final grade): There will be a written final exam that is
comprehensive. It will concentrate on the major part of the practical aspects of the
course. It will be a combination of multiple choice, true/false and short answer
questions.

C. TEXTS AND OTHER MATERIALS
1. Safety glasses that meet ANSI Z87.1 standards
2. 6" steel rule, fractionally divided by 1/64ths of an inch
3. Apron or protective clothing.
4. 5/16 inch square, high speed steel (HSS) tool bit
5. TEXT: Machining Fundamentals, By John R.Walker, Published by

Goodheart-Willcox, Copyright 1998
6. Films on shop practice

VII. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)).
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