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Precision Machining Fundamentals I

INT 153 



COURSE DESCRIPTION: This course focuses on metal cutting machines used to make parts and tools.  Topics include lathes, mills, drills, and presses.  Upon course completion, students will have the ability to use precision measurement instruments and to read mechanical drawings.  This course supports CIP code 47.0303.

CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
Theory

1 credit hour

Lab


2 credit hours

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise.

CO-REQUISITE COURSES 
Determined by college unless stated otherwise.

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math such as integers, percents, ratio and proportions, metric system and linear equations and Technical Writing such as research, organization, composition, documentation, and report presentation are used throughout this discipline.
INDUSTRY COMPETENCIES:

· Use machine shop hand tools

· Use measurement instruments

· Interpret mechanical drawings

· Transfer mechanical drawings to items to be machined

· Operate a drill press

· Operate a machine lathe

· Operate a grinding machine

· Operate a power saw

· Operate a milling machine

COURSE OBJECTIVES:  

The cognitive objective for this course is for each student to comprehend foundational knowledge of machine shop operations.

The performance objective of this course is for each student to apply foundational knowledge of machine shop operations encountered in a classroom simulated industrial environment.
INDUSTRY COMPETENCIES/STUDENT PERFORMANCE OBJECTIVES:

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – MACHINE SHOP PRACTICES

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Perform tasks in a safe manner
	Perform assigned tasks in a safe manner.

Demonstrate the use of personal protection equipment.

	Practice tool safety
	Use tools in a safe manner.

	Use measurement instruments
	Measure a machined component and compare the measurements to specifications. 

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain safe machine shop practices

· Identify tools used in a machine shop

· Explain the use of machine shop hand tools

· Apply mathematics used in the machine shop

· Explain the use of measurement instruments


	MODULE B – READING AND INTERPRETING MECHANICAL DRAWINGS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Interpret mechanical drawings


	Identify components by symbols.

	Develop a mechanical drawing
	Develop a single view mechanical drawing of a part to be machined.

Develop a multi-view drawing of a part to be machined.

	Transfer mechanical drawings to item to be machined.
	Transfer specifications from a drawing to the item being machined.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Explain the symbols and components of mechanical drawings
· Explain the use of scales and rulers
· Explain single and multi-view drawings


	MODULE C – MACHINE SHOP TOOLS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE

	Operate a Drill Press
	Use a drill press to bore a hole in a piece of steel stock.

	Operate a Machine Lathe
	Use a machine lathe to fabricate the item according to a mechanical drawing.

	Operate a Grinding Machine
	Use a grinding machine to sharpen the tool. 

	Operate a Power Saw
	Use a vertical power saw to cut a slot in a piece of steel stock.

	Operate a Milling Machine
	Use a milling machine to mill a piece of metal.

	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify the components of a drill press

· Explain the operation of a drill press

· Identify components of a power saw

· Explain the operation of a power saw

· Identify the components of a lathe

· Explain the operation of a lathe

· Identify the components of a grinding machine

· Explain the operation of a grinding machine

· Identify the components of a milling machine
· Explain the operation of a milling machine


COURSE CONTENT OUTLINE
MODULE A – MACHINE SHOP PRACTICES

· Safe Machine Shop Practices

· Machine Shop Tool Use

· Applied Mathematics

· Measurement Instruments

MODULE B – READING AND INTERPRETING MECHANICAL DRAWINGS

· Symbols and components of mechanical drawings
· Scales and rulers
· Single and multi-view drawings
MODULE C – MACHINE SHOP TOOLS

· Drill Press

· Power Saw

· Basic Lathe

· Grinding Machine

· Milling Machine

RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  Instructors should develop a minimum of 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.   Instructors should use the following test item types for each level of learning:

Knowledge:  Multiple Choice, Alternative Response test items (true/false or yes/no) 

Comprehension:  Multiple Choice, Short answer

Application: Multiple Choice, Short Answer Exercises

The table of specifications below also identifies the number of objectives per module.  The instructor should ensure each student meets the performance and standards published in each objective.  
TABLE OF SPECIFICATIONS

	Domain of Learning/

Content
	Cognitive Domain
	Total Cognitive
	Total Performance

	
	Knowledge   
	Comprehension   
	Application
	
	

	MODULE A
	1
	3
	1
	5
	4

	MODULE B
	0
	3
	0
	3
	4

	MODULE C
	5
	5
	0
	10
	5

	Number of indicators per level
	6
	11
	1
	18
	14
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