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COURSE DESCRIPTION:
This course introduces the application and use of jigs, fixtures and stamping dies. Emphasis is placed on design and manufacture of simple jigs, fixtures and stamping dies. Upon completion, students should be able to design and build simple jigs, fixtures and stamping die components.
CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



2 hours  

Total Credit Hours 



4 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)

PREREQUISITE COURSES 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.
PROFESSIONAL COMPETENCIES

· Demonstrate safe behavior in a stamping press environment.
· Explain the purpose and design of various jig and fixtures and their components.
· Explain the components making up various dies, and their function.
· Explain the operations of various types of dies.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to basic tool and die fundamentals.

· Psychomotor – There is no psychomotor requirement for this course basic tool and die fundamentals.

· Affective – Value the importance of adhering to policy and procedures related to basic tool and die fundamentals.
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 the general safety practices necessary during a press operation.  Topics include the dangers of a press operation, proper attire, personal protective equipment, various safeguards available on presses, as well as appropriate inspection techniques, and various handling tools necessary for safety in a press environment. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Demonstrate safe behavior in a stamping press environment.
	A1.1
This competency will be measured cognitively and by observation throughout the course.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Describe various dangers associated with stamping presses.

A1.1.2
Differentiate between appropriate and inappropriate dress for a press operator.

A1.1.3
Explain the need for various articles of PPE.

A1.1.4
Identify various press safeguards and explain their function.

A1.1.5
Explain the need for an area inspection prior to press operation.

A1.1.6
Describe how to inspect a press work area

A1.1.7
Describe the lockout/tagout procedure for a press.

A1.1.8
Explain the process for performing a press inspection.

A1.1.9
Identify various handling tools and explain their function.
	3
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	MODULE A OUTLINE:

· Dangers
· Proper dress
· Personal Protective Equipment (PPE)
· Eye protection
· Ear Protection
· Safeguards

· Good housekeeping

· Lockout/Tagout

· Press inspection

· Handling tools




	MODULE B – JIG AND FIXTURE COMPONENTS AND FUNCTIONS

	MODULE DESCRIPTION – The purpose of this module is to introduce the purpose and design of various jig and fixtures and their components.  Topics include tooling plates, guide pins, bushings, screws, dowels, keys, springs, clamps, and locators. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Explain the purpose and design of various jig and fixtures and their components.
	B1.1
Safely identify and handle jig and fixture components.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe various types of jig and fixture designs and their functions.

B1.1.2
Differentiate between a jig and fixture.

B1.1.3
Describe the function of tooling plates.

B1.1.4
Explain how guide pins are used.

B1.1.5
Describe the function of bushings.

B1.1.6
Describe the function of screws and which are most commonly used in jig and fixture construction.

B1.1.7
Explain how dowels are used in jig and fixture construction.

B1.1.8
Explain how keys are used in jig and fixture construction.

B1.1.9
Explain how springs are used in jig and fixture construction.

B1.1.10
Explain how clamps are used in jig and fixture construction.

B1.1.11
Describe the function of a locator.
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	MODULE B OUTLINE:

Jig and Fixture Components

· Types of jig and fixture designs
· Tooling Plates

· Guide pins

· Bushings

· Screws

· Dowels

· Keys

· Springs

· Clamps

· Locators




	MODULE C – DIE COMPONENTS AND FUNCTIONS

	MODULE DESCRIPTION – The purpose of this module is to introduce the components that make up various dies, and their functions.  Topics include upper and lower die shoe components, die plates, die sets, heel blocks and plates, as well as many other terms and components. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Explain the components making up various dies, and their function.
	C1.1
Safely identify and handle die components.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Describe a die.

C1.1.2
Identify the upper die shoe components.

C1.1.3
Identify the lower die shoe components.

C1.1.4
Describe the function of die plates.

C1.1.5
Describe the function of shoes.

C1.1.6
Explain how die sets are used.

C1.1.7
Explain how guide pins are used.

C1.1.8
Describe the function of bushings.

C1.1.9
Describe the function of heel block.

C1.1.10
Describe the function of a heel plate.

C1.1.11
Describe the function of screws and which are most commonly used in die construction.

C1.1.12
Explain how dowels are used in die construction.

C1.1.13
Explain how keys are used in die construction.

C1.1.14
Describe the various functions of pads and plates.

C1.1.15
Describe the various functions of retainers.

C1.1.16
Explain how springs are used in die construction.
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	MODULE C OUTLINE:

· Die plates

· Shoes

· Die sets

· Guide pins

· Bushings

· Heel blocks

· Heel plates

· Screws

· Dowels

· Keys

· Pads/plates

· Stripper

· Pressure

· Drawing

· Retainers

· Spools

· Shoulder bolts

· Keepers

· Springs

· Gas

· Coil

· Urethane


	MODULE D – DIES

	MODULE DESCRIPTION – The purpose of this module is to teach the students the operations of various types of dies.  Topics will include various terms and the types of cutting and forming die operations, advantages and disadvantages of line dies, transfer dies, and progressive dies.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Explain the operations of various types of dies. 
	D1.1
Safely use a die to perform specified operations.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Define various common terms used with dies.

D1.1.2
Describe metal forming.

D1.1.3
Differentiate between cold and hot working.

D1.1.4
Identify how forces are applied through the dies to sheet metal.

D1.1.5
Describe cutting operations using various types of dies.

D1.1.6
Describe forming operations using various types of dies.

D1.1.7
Outline the various stamping production methods.

D1.1.8
Differentiate between line dies, transfer dies, and progressive dies.

D1.1.9
Describe the advantages and disadvantages of line dies.

D1.1.10
Describe the advantages and disadvantages of transfer dies.

D1.1.11
Describe the advantages and disadvantages of progressive dies.

D1.1.12
Describe a drawing die.

D1.1.13
Describe a compound die.

D1.1.14
Describe a progressive die.
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	MODULE D OUTLINE:

· Dies defined

· Types of die operations

· Cutting dies

· Trimming

· Notching

· Blanking

· Piercing

· Lancing

· Shearing

· Shaving

· Cutoff

· Parting

· Forming dies

· Embossing

· Solid form / Dead hit dies

· Coining

· Restrike

· Bending

· Flanging

· Drawing

· Ironing

· Extruding

· Curling

· Necking

· Bulging

· Stamping production methods

· Line dies

· Definition

· Advantages

· Lower costs

· Easily timed

· Allows for complex geometries

· Simpler maintenance

· Disadvantages

· Not as fast as progressive dies

· Require robot or human labor

· Often require several presses for a single part

· Transfer dies

· Definition

· Advantages

· Handles large parts rapidly

· Can be turned or rotated during transfer

· Transfers are programmable

· Parts are not tied together, saving materials

· Produces large volumes of parts in short time frame

· Disadvantages

· Costly

· Sophisticated electronics and mechanical finger motion required

· Require more die protection sensors

· Require a blank destacking system

· Progressive dies

· Definition

· Advantages

· Great volume produced very quickly

· Run unattended

· Require only one press

· Disadvantages

· More expensive

· Precision alignment and setup

· Require a coil feeder system

· Require open-ended press

· Any damage requires entire die removal

· Heavier than line dies

· Other dies

· Drawing dies

· Compound dies


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
	
	56%
	44%
	

	Module B
	
	100%
	
	

	Module C
	19%
	81%
	
	

	Module D
	7%
	64%
	29%
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)
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	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  
· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.
· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 
· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 
· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.
· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 
· Students apply judgments to the value of alternatives and select the most appropriate response. 
· Can instruct others how to do the competency.
· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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