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Basic Formability
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June 22, 2007


COURSE DESCRIPTION:

This course is designed to introduce the basic manufacturing processes used to   form various materials into those needed for manufacturing.  Topics include safety, commonly used materials, the structure of materials, various manufacturing processes,  the casting and molding process, forming, separating, conditioning, assembling, and finishing.   Upon completion students should be well aware of the basic concept of formability, and the processes used to convert raw materials into manufactured products.
CONTACT/CREDIT HOURS 
Theory Credit Hours  
  

2 hours

Lab Credit Hours



1 hour  

Total Credit Hours 



3 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 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

PROFESSIONAL COMPETENCIES

· Work safely in a manufacturing environment.
· Explain various details about materials used in manufacturing.
· Explain the casting and molding process.
· Explain the forming process.
· Demonstrate appropriate separating processes.
· Explain the use of conditioning processes to change the mechanical properties of various materials.
· Explain various assembling processes.
· Describe appropriate finishing processes.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to basic formability.

· Psychomotor – Apply principles of basic formability.

· Affective – Value the importance of adhering to policy and procedures related to basic formability.
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 – SAFETY

	MODULE DESCRIPTION – The purpose of this module is to teach the students to incorporate safe work habits in a manufacturing environment.  Topics include personal safety, safety with materials, and safety with machines.   

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Work safely in a manufacturing environment.
	A1.1
Use appropriate safety techniques in various industrial settings.

Note: This will be an ongoing evaluation throughout the course.
	c

	
	A1.2
Value the need for safe work practices in an industrial setting.
	*4

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Describe the personal protective equipment essential to working in a manufacturing environment.

A1.1.2
Describe various personal practices that can help insure safety during manufacturing operations. (i.e. good housekeeping, no jewelry, proper hearing protection, no horseplay, concentrating on the task, etc)

A1.1.3
Explain how to safely handle long materials.

A1.1.4
Explain how to safely handle hot materials.

A1.1.5
Explain the dangers associated with sharp or burred edges. 

A1.1.6
Describe appropriate lifting techniques that will help prevent injury.

A1.1.7
Explain various safety considerations when working with a casting and molding process.

A1.1.8
Explain various safety considerations when working with a separating process.

A1.1.9
Explain various safety considerations when working with a forming process.

A1.1.10
Explain various safety considerations when working with a finishing process.

A1.1.11
Explain various safety considerations when working with an assembling process.
	B

B

b

b

C

b

B

B

B

B

B

	MODULE A OUTLINE:

· Personal safety

· PPE

· Gloves

· Safety glasses

· Footwear 

· Hearing protection

· Personal practices

· Good housekeeping

· Jewelry

· Horseplay

· Concentrating on the task

· Loose hair

· Loose clothing

· Think before you act

· Material safety

· Moving long material

· Handling sheet metal

· Hot material

· Sharp or burred edges

· Fumes

· Safe lifting

· Machine safety

· Casting and molding

· PPE

· Pouring 

· Two-part molds

· Ventilation

· Separating

· PPE

· Cutters and blades

· Push sticks

· Machine guards

· Making adjustments

· Clamping work

· Forming

· PPE

· Hot materials

· Tools

· Storage

· Lighting a torch

· Finishing

· PPE

· Ventilation

· Open flames

· Clean up

· Assembling

· PPE

· Spark lighters

· Ventilation

· Tool use




	MODULE B – MANUFACTURING MATERIALS

	MODULE DESCRIPTION – The purpose of this module is to teach the students about the materials commonly used in manufacturing.  Topics will include the relationship between material and manufacturing, the structure of materials, and various material properties. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Explain various details about materials used in manufacturing.
	B1.1
This objective will be evaluated cognitively.
	B

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe the relationship between materials and manufacturing.

B1.1.2
List the major types of materials.

B1.1.3
Describe metallic, polymeric, and ceramic materials.

B1.1.4
Identify the major types of material properties.

B1.1.5
List six characteristics that make up the physical properties of a material.

B1.1.6
Describe how various mechanical properties affect the way a material acts to applied forces.

 
	B

B

B

B

B

B



	MODULE B OUTLINE:

· Metallic materials

· Ferrous metals

· Nonferrous metals

· Polymeric materials

· Natural materials

· Synthetic 

· Ceramic

· Composites

· Types of materials

· Physical properties

· Mechanical properties




	MODULE C – CASTING AND MOLDING

	MODULE DESCRIPTION – The purpose of this module is to teach the students about the casting and molding process.  Topics include the evolution of casting and molding, the steps involved, the various types of molds, how to prepare the material, how to introduce the material into the molds, how to solidify it, and how to remove it.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Explain the casting and molding process.
	C1.1
This objective is measured cognitively. 
	b

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain how casting and molding have evolved.

C1.1.2
Describe the various steps involved in casting and molding.

C1.1.3
Differentiate between the various types of molds.

C1.1.4
Explain the various considerations when preparing the material for the mold.

C1.1.5
Explain the process for introducing the material into the mold.

C1.1.6
Describe various considerations when introducing the material into the mold.

C1.1.7
Describe various methods for solidifying the material once introduced into the mold.

C1.1.8
Explain various methods for extracting the material from the mold. 
	B

b

C

B

b

c

B

B

	MODULE C OUTLINE:

· Casting and Molding

· Evolution

· Steps

· Molds

· Expendable

· Permanent

· Material preparation

· Introducing the material into the mold

· Solidifying methods

· Cooling

· Drying

· Chemical action

· Extraction




	MODULE D – FORMING PROCESSES

	MODULE DESCRIPTION – The purpose of this module is to teach the students about the forming process.  Topics include early development of forming, the various stages, forming practices, and material temperatures.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Explain the forming process.
	D1.1
This objective is measured cognitively. 
	b

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain how forming has developed over the years.

D1.1.2
Describe the stages of forming.

D1.1.3
Describe the three essential elements necessary for the forming process.

D1.1.4
Identify various types of shaping devices used in forming processes.

D1.1.5
Explain why temperature is an important consideration for forming.

D1.1.6
Describe various types of forming processes.

D1.1.7
Explain the various considerations for applying forming pressures.
	B

b

B

B

B

B

B

	MODULE D OUTLINE:

· Forming

· Development

· Stages

· Elastic stage

· Plastic stage

· Forming practices

· Shaping devices

· Dies

· Rolls

· Material temperatures

· Forming forces

· Forming pressures

· Other




	MODULE E – SEPARATING PROCESSES

	MODULE DESCRIPTION – The purpose of this module is to teach the students about the separating process.  Topics include the development of separating, tools and cutting elements, motion, clamping, and various separating machines. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Demonstrate appropriate separating processes.
	E1.1
Safely use various machines to demonstrate specified separating techniques.
	b

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Describe the development of the separating process.

E1.1.2
Describe the essential elements of separating.

E1.1.3
Differentiate between machining and shearing.

E1.1.4
Describe the various types of motion.

E1.1.5
Describe various considerations for clamping devices.

E1.1.6
Identify the six basic machines used for separating.

E1.1.7
Describe the operation of various separating machines.

	B

B

C

B

C

A

b

	MODULE E OUTLINE:

· Separating

· Development

· Essential elements

· Tools or cutting elements

· Chip removing tools

· Single Point tools

· Multiple point tools

· Cutting tool design

· Nonchip cutting elements

· Motion

· Cutting 

· Feed

· Depth of cut

· Clamping

· Separating machines

· Turning 

· Drilling

· Milling and sawing

· Shaping and planning

· Grinding and abrasive

· Other




	MODULE F – CONDITIONING PROCESSES

	MODULE DESCRIPTION – The purpose of this module is to teach the students about the use of conditioning processes to change the mechanical properties of the material.  Topics include mechanical properties, structure and material properties, and types of conditioning processes. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Explain the use of conditioning processes to change the mechanical properties of various materials.
	F1.1
This competency is measured cognitively.
	B

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Describe the major mechanical forces acting on materials.

F1.1.2
Explain how the strength of materials is measured.

F1.1.3
Describe how various forces can be used to condition materials.

F1.1.4
Discuss the reasons materials need to be conditioned.

F1.1.5
Differentiate between common thermal conditioning practices.

F1.1.6
Explain how chemical conditioning occurs.

F1.1.7
Explain how mechanical conditioning occurs.
	B

B

b

C

C

b

b

	MODULE F OUTLINE:

· Conditioning processes

· Mechanical properties of materials

· Structure and material properties

· Types of conditioning processes

· Thermal 

· Drying

· Heat treating

· Chemical 

· Mechanical




	MODULE G – ASSEMBLING PROCESSES

	MODULE DESCRIPTION – The purpose of this module is to teach the students about various assembling processes.  Topics include bonding, bonding agents, methods of bonding, and assembling mechanically.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Explain various assembling processes.
	G1.1
This competency is measured cognitively.
	B

	LEARNING OBJECTIVES 
	KSA

	G1.1.1
Describe how assembly processes have developed.

G1.1.2
Explain how bonding occurs.

G1.1.3
Differentiate between adhesive and cohesive bonding.

G1.1.4
Describe various methods of bonding.

G1.1.5
Explain various considerations for the methods of bonding.

G1.1.6
Describe the use of mechanical fasteners in the assembling process.

G1.1.7
Differentiate between permanent fasteners, semi-permanent fasteners, and temporary fasteners.

G1.1.8
Identify five basic forms of joints. 


	B

B

C

b

B

B

C

A

	MODULE G OUTLINE:

· Assembling

· Development

· Bonding

· Bonding agents

· Methods of bonding

· Fusion bonding

· Flow bonding

· Pressure bonding

· Cold bonding

· Adhesive bonding

· Assembling with mechanical forces

· Mechanical fasteners

· Mechanical force




	MODULE H – FINISHING PROCESSES

	MODULE DESCRIPTION – The purpose of this module is to teach the students about the finishing process.  Topics include decorating, protecting, and the elements of finishing.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Describe appropriate finishing processes.
	H1.1
This competency is measured cognitively.
	b

	LEARNING OBJECTIVES 
	KSA

	H1.1.1
Describe how finishing processes have developed.

H1.1.2
Describe the various steps in applying a finish.

H1.1.3
Identify and describe the two basic groups of finishing materials.

H1.1.4
Describe material preparation for finishing.

H1.1.5
Describe various considerations for applying different finishes.


	B

b

B

b

c

	MODULE H OUTLINE:

· Finishing

· Development

· Decorating

· Protecting

· Metals

· Woods

· Elements of finishing

· Materials

· Preparation

· Application




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.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	
	91%
	9%
	

	Module B
	
	100%
	
	

	Module C
	
	75%
	25%
	

	Module D
	
	100%
	
	

	Module E
	14%
	57%
	29%
	

	Module F
	
	71%
	29%
	

	Module G
	12.5%
	62.5%
	25%
	

	Module H
	
	80%
	20%
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

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

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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