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COURSE DESCRIPTION:
An introduction to automotive manufacturing concepts is the focus of this course. This course reviews the history of automotive manufacturing and discusses the automotive manufacturing processes for various automotive assembly and sub-assembly plants. It outlines the historical development of automotive manufacturing in Alabama.  Finally, the major systems of a typical vehicle will be examined.  This is a CORE course.

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

3 hours
Lab Credit Hours



0 hour  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

	Recent Changes

	8/31/11
	Module A
	Added two professional competencies (A2.0 & A3.0) and learning objectives A1.1.2, A1.1.3, A2.1.2, A2.1.3, A3.1.1, A3.1.2

	8/31/11
	Module A
	Added information in the outline on Energy Efficiency.

	8/31/11
	Module B
	Edited the professional competency and the B1.1.5 learning objective.

	8/31/11
	Module C
	Edited the outline

	8/31/11
	Module D
	Added a learning objective (D1.1.8)

	8/31/11
	Module E
	Added an optional module for use when time is available.


PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
INSTRUCTIONAL NOTE:  During course planning, allow for at least one field trip to an OEM or tier supplier to be conducted during this course.  There will be an assigned team project for each module.  Each team of students will be required to complete a project for each module.  Students will develop a report and formally present their findings to the class.  (Suggested team size is three to five students, to be assigned by the instructor, and team members should rotate at the completion of each module.)  

PROFESSIONAL COMPETENCIES

· Explain various historical aspects of automotive manufacturing.  

· Describe various modern production methods and their impact on sustainable manufacturing.

· Describe energy efficiency (Green) in manufacturing methods.

· Describe historical and current aspects of manufacturing in Alabama.
· Explain various aspects of the automotive manufacturing process.

· Describe the major systems of an automobile.  
INSTRUCTIONAL GOALS

· Cognitive:  Comprehend principles and concepts related to the automotive manufacturing process.

· Psychomotor:  There is no psychomotor requirement for this course.

· Affective:  Value the importance of adhering to policy and procedures related to automotive manufacturing processes.

STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – BASICS OF AUTOMOTIVE MANUFACTURING

	MODULE DESCRIPTION – This module provides the students with a background of automotive manufacturing including some of the key historical eras, and major concepts that have helped shape automotive manufacturing in its present form.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Explain various historical aspects of automotive manufacturing.  
	A1.1
Develop a report and formal presentation based on team research of various instructor specified production methods.
	2

	A2.0
Describe various modern production methods and their impact on sustainable manufacturing.
	A2.1
Develop a report and formal presentation based on team research of various instructor specified sustainable manufacturing.
	2

	A3.0
Describe energy efficiency (Green) in manufacturing methods.
	A3.1
Develop a report and formal presentation based on team research of various instructor specified energy efficiency (Green) in manufacturing methods.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Differentiate between craft, mass, and modern production methods.

A1.1.2
Identify the specific time periods associated with craft, mass, and modern production methods.

A1.1.3
Summarize the differences between North American, Early European, and Asian manufacturing. 

A1.1.4
Identify various key events and impacts that forced the change of manufacturing.

A1.1.5
Discuss the key contributors to automotive manufacturing.

A1.1.6
Develop team building and presentation skills.
	1

2
2
1

2

2

	A2.1.1
Identify examples of modern production methods.

A2.1.2
Discuss various modern production methods.

A2.1.3
Describe how modern production methods impact sustainable manufacturing. 
	1

2

2

	A3.1.1
Describe various methods for reducing waste.

A3.1.2
Identify benefits of recycling.
	2
2

	MODULE A OUTLINE:

· Eras 

· Craft production

· Mass production

· North American manufacturing

· Early European manufacturing

· Asian manufacturing

· Modern production methods 

· Theory of constraints

· Lean

· Value stream mapping

· Change management

· Visual workplace

· 5 S

· Total Productive Maintenance (TPM)

· Predictive maintenance

· Autonomous maintenance

· Setup reduction

· Quick change over

· Cellular manufacturing

· Kanban systems

· Flexible manufacturing

· ISO

· Energy Efficiency

· Reducing waste

· Recycling

· Production cost reduction 


	MODULE B – AUTOMOTIVE MANUFACTURING IN ALABAMA 

	MODULE DESCRIPTION – This module continues the historical aspect of this course by looking at the development of automotive manufacturing in the state of Alabama.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Describe historical and current aspects of manufacturing in Alabama.
	B1.1
Develop a report and formal presentation based on team research of various instructor specified aspects of Alabama manufacturing.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1 
Differentiate between key periods of Alabama manufacturing history.

B1.1.2
Identify products produced during each period.

B1.1.3
Describe watershed events that forced Alabama to move from period to period.

B1.1.4
Discuss the manufacturing timeline that has led to automotive production in Alabama.

B1.1.5
Discuss the current role of tier suppliers in Alabama automotive manufacturing.
	1

1

2

3

3

	MODULE B OUTLINE:

· History of Alabama manufacturing

· Periods

· Antebellum

· Civil war and reconstruction

· Redemption or “New South”

· Automotive Manufacturing

· Original Equipment Manufacturers (OEM)

· Tier Suppliers




	MODULE C – THE AUTOMOTIVE MANUFACTURING PROCESS

	MODULE DESCRIPTION – This module is designed to introduce the students to many of the related terms and concepts of automotive manufacturing.  The students will also see how the automotive manufacturing process functions from a macro level.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Explain various aspects of automotive manufacturing process.
	C1.1
Develop a report and formal presentation based on team research of various instructor specified aspects of automotive manufacturing processes.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Identify raw materials and processes used in automotive part production.

C1.1.2
Describe various part production processes.

C1.1.3
Describe key OEM assembly stages.

C1.1.4
Identify various production components.

C1.1.5
Differentiate between various quality components.

C1.1.6
Describe various personnel attributes required for automotive manufacturing.

C1.1.7
Describe various manufacturing strategies used in automotive manufacturing. 

	1

2

2

2

3

2

2

	MODULE C OUTLINE:

· Parts production

· Raw materials

· Metals

· Steel

· Aluminum

· Copper

· Synthetics

· Plastic

· Rubber

· Nylon

· Tier processes

· Casting

· Machining

· Injection molding

· Stamping

· Tool and die 

· Paint and coating

· Welding

· Interiors
· OEMs

· Production components

· Quality

· ISO 9000

· QS 9000

· TS 16949

· Personnel 

· Ethics

· Accountability

· Team work

· Modern Production Systems

· TPM (Total Productive Maintenance)

· Lean 

· Theory of constraints

· Flexible manufacturing

· Scheduled Preventive Maintenance




	MODULE D – VEHICLE SYSTEM OVERVIEW

	MODULE DESCRIPTION – This module is designed to introduce the students to the major systems of an automobile.  The instruction will encompass the major electro/mechanical aspects of an automobile.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Describe the major systems of an automobile.  
	D1.1
Develop a report and formal presentation based on team research of various instructor specified aspects of automotive systems.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1 
Identify the major systems of an automobile.

D1.1.2
Describe the basic operation of an internal combustion engine.

D1.1.3
Describe the basic operation of a fuel system.

D1.1.4
Describe the various chassis systems.

D1.1.5 
Describe the basic operation of a transmission and transaxle.

D1.1.6
Describe the basic operation of the electrical and electronic systems.

D1.1.7
Describe the basic operation of the heating and air conditioning system.

D1.1.8
Explain new or emerging technologies in automotive systems (ie. Interior updates, sensor applications, etc)
	1

2

2

2

2

2

2
2

	MODULE D OUTLINE:

· Engine

· Motive power types

· Engine components

· Engine cooling

· Engine lubrication

· Fuel systems

· Intake and exhaust

· Alternate fuel systems

· Gasoline fuel systems

· Diesel fuel systems

· EFI engine management

· Emission control

· Chassis

· Steering systems

· Suspension systems

· Wheels and tires

· Braking systems

· Transmission and transaxle

· Clutches and manual transmissions

· Automatic transmissions

· Final drive and drive shafts

· Electrical and electronics

· Electrical principles

· Ignition systems

· Charging, starting, and lighting

· Heating and air conditioning

· Basic principles

· Fixed orifice tube air conditioning system

· Thermal expansion valve air conditioning system

· Air conditioning components

· Climate control




Optional Module time permitting

	MODULE E – Alternative Fuel Vehicles

	MODULE DESCRIPTION – The purpose of this module is to teach the students the major alternative fuels available for current consideration. Topics include terminology, energy sources, hybrid vehicles, alcohol, hydrogen, propane, and converting diesel to bio-diesel.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Discuss the major alternative fuels available for current consideration.
	E1.1
This objective is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Define alternative fuel.

E1.1.2
Discuss the Energy Policy Act of 1992.

E1.1.3
Discuss various energy sources.

E1.1.4
Identify the first successfully mass produced hybrid vehicles.

E1.1.5
Identify the two alcohols commonly used as gas additives.

E1.1.6
Identify the raw material most commonly used to produce alcohol.

E1.1.7
Discuss the political disagreement with using alcohol.

E1.1.8
Identify how many gallons of alcohol can be produced by one acre of corn.

E1.1.9
Identify the two biggest problems inherent with alcohol.

E1.1.10
Identify where most of the high content alcohol related vehicles are used.

E1.1.11
Describe what Hydrogen On Demand produces and what type of engines use it.

E1.1.12
Describe what Hydrogen Fuel Cells produce and what type of motors use it.

E1.1.13
Identify what produces the proton exchange membrane used in hydrogen fuel cells.

E1.1.14
Explain why additives such as KOH or Baking Soda are added to water for Hydrogen On Demand.  

E1.1.15
Explain the modifications needed for an internal combustion engine to run on propane.

E1.1.16
Explain the modifications needed for a diesel engine to run bio-diesel fuels.

E1.1.17
Define a Hybrid vehicle.

E1.1.18
Identify the year the first American patent for an electric/gas hybrid vehicle was filed.


	1
1
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	MODULE E OUTLINE:

· Terminology

· Energy Sources

· Hybrid vehicles

· Patents

· Mass production

· Alcohol

· Production

· Uses

· Problems

· Types of alcohol commonly used as gas additives

· Political disagreement

· Hydrogen

· On Demand

· Fuel Cell

· Additives

· Propane

· Modifying an internal combustion engine

· Converting Diesel to Bio-diesel

· 


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	27%
	73%
	
	

	Module B
	40%
	20%
	40%
	

	Module C
	14.5%
	71%
	14.5%
	

	Module D
	12.5%
	87.5%
	
	

	Module E
	61%
	39%
	
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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